MUHUCTEPCTBO ITPOCBEIIEHUSI POCCUMCKOMN ®ENEPAIIAN

MunucTepcTBO 00pa3oBanusi U HAYKu PecnyOauxkn UHrymerus

I'BOY «COILI Nel8 r. Majrooex»

PACCMOTPEHO COI'JTACOBAHO YTBEPXKIAEHO
PykoBogutens IIIMO 3aMeCTUTENb TUPEKTOPA W.o.nupekropa
T.M.bapaxoeBa mo YBP M.M.Menoga
IIpotokon Nel ot 29.08.23 r. JLK.J[3autoBa IIpuka3z Ne 1 or 31.08.2023
PABOYASA ITPOT'PAMMA

(ID 3867418)

yueOHoro npeamera «®Pu3nka. bazoBblil ypoBeHb»

1t ooyuatomuxcs 10-11kmaccos

CocTaBuTEeb:

Yuureas ¢pusuxku bapaxoesa T.M.

r.Majarooex

2023-2024



INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHHM U TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHOW paboyell NporpamMMmbl BOCIUTAHUSA U
KOHIIETIIMK TIpernojiaBanusi ydyeoHoro mnpeamera «Pusuka» B o0Opa3oBaTeIbHBIX
Opra”Hu3alusIx Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTenbHbIE NPOTPAMMBI.

Copnepxkanue mnporpamMmbl 1o (U3MKE HAMpaBleHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTuHbl Mupa oOyuaromuxcs 10-11 kmaccoB mnpu
oOyueHuM ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiM OPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeIMETHBIM pPe3yJIbTaTaM
oOy4eHHs, a Tak)Ke YYUTHIBAET HEOOXOIUMOCTh peaTu3allid MEXIPEIMETHBIX
CBsA3eH (UBMKM C €CTECTBEHHO-HayYHbIMM YYE€OHBIMU TipenMeTramu. B Hel
ONPENENSAIOTCA OCHOBHBIE LI€JIM M3y4YeHUs (DU3UKHU HAa YPOBHE CPEAHEro OOILIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTanpeIMeTHBIC, MPpeIMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

o INTAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHUCJIE TPEAMETHBIE PE3YJIbTAThI 110 TOJIaM O0Y4YCHUS;

e cofiepkanue yaeOHoro npeamMera «dusuka» mo rogaM oOydeHHs.

du3rka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauyeCcTBE y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. LlkonbHbIN Kype Ppu3ukn — cucteMooOpazyronui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MTOCKOIBKY (PU3UUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HM3ydaeMbIX XUMHUEH, OHMOJIOTHEH,
bu3udeckorr reorpadueii W actpoHomuel. lcmomp3oBaHME W AKTHBHOE
NpUMEHEHUE (PU3MUECKUX 3HAHUW  OMNpENeNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTH B cdepe HSHEPreTUKH, TPaHCIopTa, OCBOEHUS
KOCMOCAQ, TOJY4YEHHUS HOBBIX MATE€pUAJOB C 3aJaHHBIMH CBOWCTBAMH W JIPYTHUX.
N3yuenne ¢Gu3NKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroumxcs, B (pOopMUpOBaHUE YMEHHU NPUMEHSTH
HAy4YHBbIN METO]I TO3HAHUS MPHU BHINOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca ¢Gu3uMKM Ui YPOBHSI CpelHEro ooOIiero ooOpa3zoBaHUs
MOJOXKEH pSAa HJIEeH, KOTOpbIE MOXHO pacCMaTpuBaTh KaK MPUHLHUIBI €ro
ITOCTPOEHUS.



Hoea yenocmnocmu. B coOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEH MaTepuan Kypca (U3HKU
o0beqMHEH BOKPYr (U3MUECKMX Teopuid. Bemymmm B Kypce SBISICTCS
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus mpeanosiaraeT HUCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMAIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢u3uku ¢ pa3BuTHeM OOIIECTBAa, a Takke C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusuku mpeanosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKHUX TMPHUIOKESHUN
M3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonocuzayuu peanusyeTcss TMOCPEACTBOM BBEJCHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYXKICHUSI
po0JIeM palOHAIBHOTO MPUPOAOIIOIE30BAHUS U SKOJIOTHYECKON 0€30MaCHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (U3WKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTPOCHHS (U3UUECKOM TEOpUH, posii QyHIaMEHTAIbHBIX 3aKOHOB H
MPUHITUIIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHWCAHHWS ECTCCTBEHHO-HAYYHBIX SIBJICHUA W
IIPOIICCCOB).

CuCTeMHO-ACSTENHHOCTHBIN TOJIX0/T B Kypce (M3UKU PEaTH3yeTcsl MPEexkKIe
BCEro 3a CUET OpraHU3allM IKCIEPUMEHTATHHOU AESTEIHLHOCTH OOYYAIOIIMXCS.
Jlns  6a3oBOro ypoBHA Kypca (QU3MKA — 3TO HCMHOJb30BAHUE CHUCTEMBI
(GpPOHTATBHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke oObEIUHEHBI B OOMIMN CIUCOK YUYCHUYECKHX
MpaKTUYECKUX padoT. BrimeneHne B yka3aHHOM IEpedHE JIabOpaTOpHBIX padoT,
IPOBOJUMBIX JUIS KOHTPOJS © OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
00pa3oBaTEIBLHOIO 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 W3 OJIHOTO pasjelia Kypca, TaK W UHTETPUPYS 3HAHUS W3
pa3HbBIX pa3ne’noB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a/aHMs HA
00OBsACHEHHE TPOTEeKaHUsl (U3MYECKUX SIBJICHHM U TPOILIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyroume BbhIOOpa (U3MYECKONM MOJEHM JUIsl CUTyalluu MPaKTHUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHHUYECKOMY OOECHEeUYeHHI0 y4eOHOro mporecca ©0a30BbI YpOBEHb Kypca
(GU3HKK HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus JOJDKEH U3Y9aThCs B YCIOBHSX
NpeIMETHOrO0 KaOuHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro IMkia. B kaOuHere (U3UKU TOIKHO OBITH
HEoOXoIUMOe J1labopaToOpHOE OOOpYAOBAaHHME JJIS BBINOJHEHUS YKa3aHHBIX B
mporpamMme 1o U3NKE YICHHYECKUX MPAKTHICCKUX padOT M IEMOHCTPAIIMOHHOE
000opynoBaHueE.

JleMoHCTpanioHHoe 000pya0oBaHuE (QOPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHONH JOCTATOYHOCTH M  O00ECIeUMBacT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpOrpaMMe 10 (PHU3WKE KIFOUEBBIX JEMOHCTPAMA IS
WCCCOBAHMS  M3yYaeMbIX SBJICHHMA W  TIPOIECCOB, OMIMPUYECKHX |
dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlabopaTopHoe 00OpynOBaHHE JUIsI YUYCHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMAaTUYECKUX KOMILUIEKTOB M 00ECIEUMBAETCS B pacyéTe
OTHOTO KOMILJIEKTa Ha JBYX OOyYarommxcs. TeMaTH4eCKHe KOMIUICKTHI
nabopatopHOro 00OpYyHOBaHUSL AOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIC ITU(DPOBBIX JTA00OpaTOPHi.

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 MPEJCTABICHUN O HAyYHOM METOJ]Ie MO3HAaHWUA U (popMHUpOBaHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOITUM SIBIICHUSIM;

 hopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4eHUs] OCHOB
CTpOoeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e popMupoBaHHME YMEHHH OOBSICHATH SBICHHUS 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:



o IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00ImKX (PU3HUUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAass MEXaHHUKYy, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPODHU3UKH;

e popMHupoBaHME yMEHUN TNPUMEHSATH TEOPETUYECKUE 3HAHUS U
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 CaAMOCTOSTEIHHOE
co3anue GU3NYECKON MO, aICKBAaTHON yCIOBUSM 3aJ1ayuH;

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

¢ OBJIQJICHUE METOJIaMU CaMOCTOSATEIHHOTO TUIAHUPOBAHUSA W TPOBEACHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HUHTEpHpeTaluuu HH(opMaluu,
OIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

e CO3JJaHUE YCIIOBUHM HJIsi Pa3BUTHS YMEHHUI NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusydenne ¢usuku (06a30BbIil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), 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 JTa0OpaTOPHBIX pPAOOT H OMBITOB C YYETOM WHAWBHIYaTbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COAEPXKXAHUE OBYUYEHUA
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 SIBICHUNW U TpoleccoB. HaydHble THMOTE3bI.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u Mecto Qu3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHON KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JFOJEH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHHEe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, HUX MPOEKIMU Ha OCU CHCTEMBI KOOpIWHAT.
CioxxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHOE nBmKeHue. [ 'paduxu
3aBUCHUMOCTH KOOpAHMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U IEepEeMEIICHUs
MaTepUaAIbHOW TOYKH OT BPEMEHHU.

CBobOoaHOe najzeHue. Y CKopeHrue CBOOOHOTO NaiCHUsI.

KpuBonuuentHoe  nBukeHue. J[BWKeHME  MATEpUAIbHOM  TOYKHA IO
OKPYHOCTH C IIOCTOSIHHOW MO0 MOAYJIKO CKOPOCTBIO. YTIIOBAasi CKOPOCTh, JIMHENHAS
ckopocTh. [lepuoa u yactora obpaiienus. LlenTpocTpemMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue ABMKEHUH C UCIIOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKE€HHOM IIPOCTPAHCTBE.

Habnronenue aBuxkeHUs: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHne yckopeHus: CBOOOIHOIO MaIeHHUS.

Hamnpasnenue ckopocTy Npy ABUKEHUU 110 OKPY’KHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3ydeHne HEpaBHOMEPHOTO IBUKEHUS C LIENbIO0 ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccenmenoBanre COOTHOLICHHSI MEXAY NYTSIMH, NPOMIACHHBIMUA TEJIOM 3a
[IOCJIEIOBATEIbHBIE PABHBIE IIPOMEXKYTKM BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHue nBUKEHUs Tea, OPOILIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

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

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

3akoH BcemupHoro Ttiarorenus. Cwia Tsokectd. IlepBass kocMmuueckas
CKOpOCTb.

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

Tpenue. Buabl TpeHus (okosi, ckoybxeHus1, kauenus ). Cuia tpenusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKEHHS U cujia TpeHus nokos. Koagduuuent tpeHus.
Cuita cOnpOTUBIIEHUS NIPU IBUKEHUHN TEJIA B KUJIKOCTH WIIH Tase.

[ToctynarenbHoe U BpalaTelIbHOE IBUKEHHE a0COTOTHO TBEPIOTO TEA.

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

TexHu4eckue yCTpOWCTBA U IIPAKTUUECKOE NPUMEHEHHE: NOAIIUITHHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

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.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJA, HWMEIOLIETO OCh
BpALlCHHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

Nmiynbc MaTepuaibHOM TOYKH (Te€da), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cHIbBl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHSI HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass 3Hepruss MarepuaibHOW TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUHU.

[TorennuanbHas DHEPrusl. ITorennuanbHas SHEprus YIIPYTO
nedhopMupoBaHHON  TpyxkuHBL.  [loTeHImanpHast 2Heprusi Teina  BOJIU3U
OBEPXHOCTH 3EMIIH.

[loTeHnuanbHple W HEMOTEHIMANbHbIE  CWibl.  CBsa3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoa MOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3yyenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3MEHEHHEM MEXaHUYEeCKOW sHepruu
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'YTa.

Pa3nen 3. MoJiekyasipHas ¢gu3uka U TEPpMOJUHAMUKA

Tema 1. Ocnoébl MoneKynapHo-KuHemudeckoi meopuu

OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. ubdysus. Xapakrep ABIKCHHUS U
B3aMMOJECUCTBUS YACTULl BemecTBa. MoJenu CTpOCHHS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemiectBa. [ToctositHHas ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUH HICaNbHOro rasa. AOCOJIOTHas TeMmIeparypa Kak Mepa
CpeAHEN KWHETHUYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHHE M30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: 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 ra3a 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. OcHosbvl mepmoOuUHAMUKU

TepMmoanHamuueckass cucreMa. BHyTpeHHssE dHEprus TEpMOAWHAMUYECKOU
CUCTEeMbI U criocoObl €€ n3meHeHust. KonnyecTBo TemnoTsl U padora. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKLIUS, U3TyUyeHUE. Y IeTbHasl TeMIOEMKOCTh BEIIECTBA.
KonaudecTBO TEMIOTHI IPH TEILIONEPEaAYeE.

[Tonsitue 006 aaumabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKHU K H3omponeccaM. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTuMocTh TPOIECCOB B MPHUPO/IE.

TennoBeie MamuHbl. [IpUHIMIBI IEMCTBUS TETUIOBBIX MAILIHH.
[IpeoOpa3oBanus SHEpPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nerctBug TtemoBoil mammHbl. [ukn KapHo u ero kosd@uimeHT mosie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOAHEPTETUKH.



TexHuueckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CrOpaHusl, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe MmyTEM TpeHUs (BUIACOIEMOHCTpPAIIHS).

W3meHeHue BHYTpeHHEN S3HEPTUu (TeMIiepaTypbl) Teja Mpu Teruionepeaaye.

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

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3mepeHue yaenbHON TeMI0EMKOCTH.

Tema 3. Aecpezammnvie cocmoanusa eeuiecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcarusi. VMcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacwlllleHHBIA mnap. YaelbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYPhl KUTIEHUSI OT AaBICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUIn3anus. Y ieJibHas TerjioTa miasieHus. Cyomumanusi.

YpaBHeHue TeniaoBoro Oanaxca.

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

Jlemoncmpayuu

CBoOlCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenrie HarpeBaHus ¥ MIaBJICHUST KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckui sxcnepumenm, nabopamopuvie padbomul

N3MepeHne 0OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHaMuKka
Tema 1. dnekmpocmamuka
OnekTpuzanus Teld. ODJEKTpUYECKHil 3apsia. J(Ba BuAa 3IEKTPUUYECKUX
3apsiioB. [IpOBONHMKHK, TUAIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIeKTpUUECKUNA 3apsi.
OnekTpudeckoe noje. Hanpsok€HHOCTD anekTpuyeckoro mojst. [lpuniun



CYyHEPHO3ULMHN AIEKTPUUECKUX Tosier. JIMHUM HanpspKEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

PaGora cunm  anekrpocratmueckoro  mousst.  Ilotenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOAHUMKM M JAUDJIEKTPUKH B IJIEKTPOCTATUYECKOM MOJIE.
Jlusnextpruyeckasi MPOHUIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETP, DBJEKTPOCTAaTHUYECKash 3alluTa, 3a3€MIICHHE JJIEKTPOIPUOOpPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPYWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO Y MPUHIIUI 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, PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apspKEHHOr0 KOHIEHCaTopa.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3mepeHne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku 6 paznuunvix cpedax

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 METAIIOB 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.



OnekTpudeckuii TOK B razax. CamMoCTOSTENbHBIH W HECAaMOCTOSITEIbHBIN
pa3psan. Monuus. [Inazma.

TexHHUYecKue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OAIJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
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 3JIEKTPOABUKYILIEH CHIJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

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

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, Hay4HbIA (akT, rumnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl YypaBHEHUH, JUHEHHass QyHKUu,
napabona, runepbosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe IBHKEHHE B KUBOW mpupojae, AuPpdys3us, ocMoc,
TEIUIOOOMEH HUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAaUH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, JJIEKTPUUYECKHE CBOMCTBA METAJJIOB, 3JIEKTPOJUTHYECKAs IUCCOLMAINA,
rajibBaHHKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HUCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIMIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IPUHTED, ANEKTPOHArPEBATEIbHbBIC puoOOPBHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoAMHAMHUKA

Tema 3. Macnummnoe noe. 1eKmpoOMazZHUMHAA UHOYKUUA

[loctosiHHBIE ~ MarHuTHL.  B3auMoOnencTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bexkrop MarHuTHOW HHAYKUMHU. [IpuHmuMn cyneprnosuunu
MAarHUTHBIX MoJyied. JIMHMKW MarHuTHOM WMHAYKIWU. KapThHa JWHWUNA MarHuTHON
WHAYKIHAU TOJISI IOCTOSHHBIX MAarHUTOB.

MarautHOoe 1I0J€ TIPOBOJHMKA C TOKOM. KapTuHa JIMHUM WHIYKUHAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenctBrue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuia Jlopenua, €€ Monyib U HanpasiieHUE. JIBUKEHHUE 3apSyKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM moje. Pabora cusl Jlopenna.

SIBneHne anexTpomMarHuTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIMHA. OJIEKTPOABIKYILAS CWJIA HWHIYKIMH. 3aKOH JJIEKTPOMAarHUTHOMU
nHaykuuu Papajes.

BuxpeBoe nsnexktpudeckoe Imoje. OIEKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYATEIbHO B OJTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CAaMOMHIYKIMHU. OJIEKTPOJBIXKYIIAsA  Ccujia
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHn4eckrue yCTPOMCTBA M IMPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATENIb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTHUL, UHIYKUMOHHAS [1€Yb.



Jlemoncmpayuu

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. Mexanuueckue u 31eKmpomazHummble Koa1eoanus

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHWUS.
IMapmonuueckue kosieOanus. Ilepuon, wactora, ammnTyna u ($aza KojaeOaHUH.
[Ipy>XuHHBIA MasTHUK. MaTeMaTU4eCKUii MasATHUK. Y pPaBHEHHE TAPMOHHYECKHUX
kosnebanuii. [IpeBpareHue >HEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJIeOAHUS B
UJCATHPHOM KOJICOATEIIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMU KosiebanusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUU B UJICATHHOM KOJIEOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyXxarnmx KojeOaHUsX. BeIHY)IeHHbIE MEXaHUYECKUE
konebanusi. Pesonanc. BeIHyKIEHHBIE 2JIEKTPOMAarHUTHBIC KOJICOaHMS.

[lepemennblii TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MONIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JCUCTBYIOIIEE 3HAYECHHE CHUJIBI TOKAa H
HaIpsHKEHUSL.

Tpancpopmarop. [IpousBoacTBo, mepenada U MOTpedICHNUE IIEKTPUIECKON
SHEPruM. JKOJIOTUUECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
HCTIOJIb30BaHUS 3JIEKTPOIHEPTUHU B IOBCEAHEBHOM JKU3HHU.

TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE IMPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOIepeaay.

Llemoncmpayuu
HccnenoBanne mapamMeTpoB KoJeOATENbHONW CHCTeMBbI (MIPYKWHHBINA WITH

MaTeMaTUYECKUI MasSTHUK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HaOnronenue pezoHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHBIEC KOJIeOaHMUS.

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

Pe3oHaHCc mpu MOCIENOBAaTEIbHOM COCIMHEHHUU PE3UCTOpa, KaTYyIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUM 2IIEKTPOIIepeayn.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

HccnenoBaHue 3aBUCMMOCTH MEpUOJia MajblX KoyieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Irpy3a.

HccnmenoBanne TMEpEMEHHOTO TOKa B LENM M3 ITOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpanenus. llepuon. Cxopoctb
pacnpocTpaHeHuss M JMHA BOjaHBL. [lomepedHble W NPOAOJIBHBIE  BOJIHBIL.
WNurtepdepenuus u audppakumus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHoi BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHE, MpeIoMIIeHHE, Mosipu3anus, audpakuus,
uHTepdepeHuus. CKOpoCThb 3JEKTPOMArHUTHBIX BOJIH.

[[Ikxana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne >JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI PAANOCBS3U U TENEBUACHUS. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIbI.

TexHHuYecKue yCTpONCTBa M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
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.

Habmoienue oTpaskeHus: U MpeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue unrepdepeHuu u 1uppakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

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



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpakeHue,
npesioMJIeHUe, MoJspu3anus, qudpakius, “HTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
omHOpoaHOM cpene. JIyd cBeta. ToueuHbI HCTOYHHUK CBETA.

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

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

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

Cobuparonie u pacceuBaromve JuH3bl. ToHkas smH3a. DokycHoe
pacCTOSITHUE W ONTHYECKash Cujia TOHKOW JuH3bL. [locTpoenue wuzoOpaxkeHUil B
coOMparolMX U paccerBaroluX JuH3ax. Dopmysa TOHKOW JIMH3bI. YBEIUYECHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpGhEpEHIIMOHHON
KapTHHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

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

[Tonsapu3zanus ceera.

TexHHuYecKue YCTpONCTBa M MPAKTHUECKOE MNPUMEHEHHE: OYKH, JIyma,
doToamnmapaT, NPOEKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISPOU/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



M3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOWCTB U300pAKEHU B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

['paHnnBl  OPUMEHUMOCTH  KJlaccHyeckod  MexaHukd.  [locrynartsl
CHEUUAIbHOM TEOPUM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHHE BPEMEHU U COKpAILEHUE
JUTUHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEJIATUBUCTCKON YACTHUIIBI. DHEPTHS
ITOKOS.

Pasznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

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

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CTonmeroBa. 3aKoHbBI
dotorddexra. YpaBuenue DunimTeitHa aia dotorddexra. «KpacHas rpaHuiiay
dboToaddekra.

Jasnenue cBera. OnbiTel 1. H. JIeOGenena.

XHUMHUYeCKoe IEHUCTBUE CBETA.

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

Jlemoncmpayuu

®o1orh(dHEeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3ak0HOB BHEMTHETO GoTodddexTa.

CBeToauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuo o -4acTHII.
Ilmanerapuas mogxens aroma. Ilocrymarsl bopa. M3nyueHwe u morjiouieHue
GbOTOHOB TpU TEepexojae aToMa C OJHOTO YPOBHS DHEPruv Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEHM SHEPrUU aToMa BOJOPO/a.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
IyaJIn3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3TyUYCHHUE.

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



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHenvyaTbiX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuwvie pabomul

HaOnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTBI, JOKAa3bIBAOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpsITHE
paanoaktuBHOCTH.  OmbiTel  Pe3epdopaa mo  ompepeneHuio  cocTaBa
paauoakTUBHOTO 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 siipe. 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

DOtanbl pa3BUTHs acTpoHoMmuu. [IpukiiaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3anoro Heba. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHJIAMMOE
JIBHKCHHE.

ComnHeunas cucrTema.

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



3B€31. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3BoMtounu ComHIa u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunbiii Ilyte — nama [amaktuka. Ilonoxenue 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

HabGmroneHus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX
PWIOKEHUH I ONpEeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31sa CEeBEPHOIO MOJIyIIapUs U SIPKUE 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
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHON KapTUHE MHPA, POJib GU3HUECKON TEOPUHU
B (OpPMUpPOBAHMM MPEACTABICHUN O (PUIMUECKOM KApTUHE MHUpPa, MECTO
dbu3uYeCKOl KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

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

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

Mamemamuxa: pemIeHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, MPU3HAKU TOJ00US TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TJIOCKUX HUryp u o0beéMa Tel.

buonocusn: >nexTpuyeckue SBIEHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBUKEHHUS B )KMBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NEUCTBUE
paanranuy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BAHMS KPUCTAUIMYECKON pEIETKH, CHEKTpalIbHBIN
aHaus.



l'eocpaghus:  marHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSCECHHIA.

Texnonoeua: JTVMHMM DJIEKTpoIepenay, TIEeHepaTop IMEepEeMEHHOIo TOKa,
AIIEKTPOJBUTaTENlb, WHAYKIIMOHHAS TMeYb, pajap, paJuoNpUEMHUK, TEIEBH30D,
aHTeHHa, TenepoH, CBY-meub, NMpOEKUMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEIHET'O OBILIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Du3nuka» Ha YpPOBHE CpPEIHEro OOIIEero
obOpaszoBaHus (0a30BBI YPOBEHB) JOJKHO OOECIECUUTh TOCTHIKEHHE CICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PacIIMpEHUE >KU3HEHHOTO
OTBbITA U OMbBITA JAEATEIBHOCTU B MPOIIECCE peAU3allM OCHOBHBIX HaIpaBICHUN
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 QYHKIUSMHA 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) Tpya0BOT0 BOCIUTAHUSI:

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 MHPOBO33PEHHUS, 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 PEIICHUS MPOOJIEMBI ¢ Y4€TOM aHalr3a MUMEIONUXCS
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 ucciaenoBare/ibCKue 1eMCTBUSA!
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BJIAJICTh HaBBIKAMHU YUEOHO-UCCIIEOBATENHCKON W TPOCKTHOM JEATETLHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelieHus 3a/ay (U3MYECKOTO COJEpNKaHUs, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B [TO3HAHMSI;

BIAJCTh BHWJIAMH JEATCILHOCTH 110 TIMOJYyYEHHUIO HOBOTO 3HAHWS, €ro
UHTEPIpETAllU, NPeoOpa3oBaHUI0O W MPUMEHEHUIO B PA3JIUYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN yIeOHBIX TPOCKTOB B 00J1acTH (DU3UKH;

BBISIBIIATh TIPUIMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UpPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHl HJIsl J10Ka3aTelbCTBa
CBOUX YTBEPXKICHHM, 3a7aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNYYCHHbIE B XOJAEC PpEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MECHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBbIE 3aJayld B 0Opa30BaTEIbHOM
JESATETHLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATh TPUOOPETEHHBINA OITBIT;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICU, TIPEJIaraTh OPUTUHAIILHBIE TOXOIbI U PEIICHUS;

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

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] UHPOpMauu (HU3UIECKOTO COJEPKAHUS W3
UCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHAJU3,
CUCTEMATH3AIMI0 U WHTEPIPETalni0 WHOOpPMAIMU Pa3IWyHBIX BUAOB U (popMm
MIPEICTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCITOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIMOHHBIX
3371a9 ¢ COOJIOJICHHEM TPeOOBaHWK SProOHOMHUKH, TEXHHUKH O€30IMacHOCTH,
TUTHCHBI, pPECYypcOoCcOepeKeHHUs, TPaBOBBIX H OTHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30TaCHOCTH;

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

KoMMyHMKaTHBHBbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS:
OCYHIECTBJISTh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-YpOUYHOMU
NEeSTENBHOCTH;



pacrmo3HaBaThb MPEANOCHUIKM KOHQIMKTHBIX CHUTyalldd W  CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIB30BaTh IIPEUMYIIECTBA KOMAaHIHON M WHIWBUIyaJIbHON
paboThI;

BBIOMPATh TEMATHKYy M METOJbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXXOr0 YieHa KOJIJICKTHBA,

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

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJAa M KaXJAOr0 y4YaCTHHKAa KOMaHAbBl B
oOLIMii pe3ynbTaT o pa3paboTaHHBIM KPUTEPUSIM;

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

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

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIE NeiCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

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

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKH y4eOHOIro IpelMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

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

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYIULMU 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;

BJaJ€Th HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX IPOLECCOB, UX pE3YyJIbTaTOB H
OCHOBaHHII;



UCITOJIH30BaTh MPUEMBI PeICKCUU JIJIsl OTICHKH CHUTYaIlid, BEIOOpAa 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 HEJTOCTATKU U JIOCTOMHCTBA,;

IMPUHUMATh MOTHBBI W apPTyMEHTHl JPYTHX TIPH aHajJu3e pe3yIbTaToB
NEATCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mpomecce mocTmkeHHs] TUIHOCTHBIX PE3YJIBTATOB OCBOCHHUS TIPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHHS Yy OOyYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN HUHTEJJICKT, IpeoIararoi
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKJIIOYAOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHOMN Chephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTH aJalnTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSIM U MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

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

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

MHNPEJIMETHBIE PE3YJIBTATHBI

K konmy obyuenus B 10 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YyJAOITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MeCTO (PU3UKU B (PopMHpOBaHUU
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
ANEKTPUUECKUH 3apsij] NpU perieHur GU3NIeCcKUX 3a/1ay;



pacrno3HaBaTh (pU3nUYeCcKue sIBICHUS (IIPOLECCHI) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JNEKTPOAUHAMUKU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NPAMOJIMHEMHOE
JIBUKEHHE, CBOOOJHOE TMaJIEHUE TEJ, JBUKEHUE IO OKPYKHOCTH, HHEpIUS,
B3auMojIeiicTBHE Ten, AU dy3usi, OPOYHOBCKOE ABMKEHUE, CTPOCHUE KHIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tl MPU HArPEBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBECUE, HCIIAPEHME, KOHIEHCAlWs, IUIAaBICHUE, KPUCTAUIM3aLMsl, KUIICHUE,
BIIYKHOCTb BO3/1yXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM
cocylne, CBiA3b MEXAYy [apamerpaMud COCTOSHMS Tas3a B H30Ipolieccax,
ANEKTpU3aLMs TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OIKCHIBATh MEXAHUYECKOE [BWKEHHE, HUCIONb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpAMHATa, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, 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 (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3MUECKYIO BEIMUUHY C IPYTHMMHU
BEJINYNHAMMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUS,
UCTIONB3ysl (DU3MYECKHE BEJIMYMHBL: JABJIEHUWE Trasza, TeMIeparypa, CpeIHss
KUHETUYECKasi DHEPrus XaOTUYECKOr0 JIBWKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss »Heprus, padoTa rasa,
KOA(pPUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABUTaTeisl; MpU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3YEMbIX BEJIMYMH, WX
0003HAUEHUs W E€JUHUIbI, HAXOAUTh (POPMYJIbI, CBS3BIBAIONIME JTAHHYIO
(pU3MYECKYIO BETUYUHY C IPYTUMU BEIMYHHAM;

ONMCBHIBATh U3YYECHHBIEC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3UUECKUE BEJIMYMHBL: DJIEKTPUUECKUI 3aps,
AJIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs, MOTEHLIHAN, Pa3HOCTh IIOTEHIIUAJIOB;
Opy ONHUCAHMM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCHOIb3YEMBIX
BEJIMYMH, MX OOO3HAUCHMs] M EIUHHIIbI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMHU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXpAaHEHUs MEXAHUYECKOM JHEpPruu, 3aKOH COXPAaHEHUS UMITYJIbCa,
IIPUHLNN CYNEPHO3ULHUNA CHUJ, HPUHLMUII PAaBHONPABUS HWHEPLMAIBHBIX 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



(GOpMyIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHHULIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHLMUIIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS MX OE30MAaCHOTO HCIIOJIb30BAHUS B
[IOBCEIHEBHOM JKN3HH;

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

OCYILIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYMH, IPU
ATOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMH  BEJIHMYMHAMH  C
WCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHMH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(uKcHupoBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJI€ TaOJIML ¥ TPapUKOB, I€TaTh BHIBOBI 10 pe3YyJIbTaTaM HUCCIIEI0OBAHUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEJCHUHM UCCIEIOBaHUM B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKOW U MPOEKTHOU
NEeSATEIbHOCTH C HMCMOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyIOBaHUS;

pemaTrh pacuéTHhIE 3a7a4d C SBHO 3aJlaHHOM (DU3UYECKON MOJEIbIO,
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
MOJy4YEHHOT0 3HaUeHUs (PU3MUECKOI BEIIUYUHBL;

pemaTh KaueCTBEHHBIC 3a/1aUH: BHICTPAaNBATh JOTHYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PACCYXACHUI C ONOpOd Ha M3YYEHHBIE 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 OKPYXKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

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



YCTPOWCTBAMH, JIJISi COXPAHEHHUS 37JOPOBbSI I COOMIOZICHUS HOPM KOJIOTHYECKOTO
MOBECHUS B OKPYXKaIOIEH Cpesie;

paboTaTh B TpYINNE C BBIIOJIHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO paCHpeneNsiTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIILHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJIEKBATHO OLICHUBATh
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIICMBI.

K koniy oOyuenuss B 11 kjacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUIM:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH IFOAECH, LEIOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3NUYECKUX MOJIeTeH:
TOYEYHBIA 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, /ICpHAs
MOJIe]b aTOMa, HYKJIOHHasi MOJI€JIb aTOMHOTO sipa MPU PEIICHUH (PU3NUECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHU U KBAaHTOBOW (DM3HUKHU: IJIEKTPUUECKAsi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBWXKYIIMMCS 3apsj, AJICKTPOMarHWTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACHpOCTPAHEHUE CBETA, OTPAKECHHE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONApU3alMs CBETa, JAUCIEPCUS CBETA,
dboToanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIHEKTpa aToMa BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

OMUCHIBATh M3YYEHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHEHIE,
ONTHUYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMOCTb  PA3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3UYECKUE BEIUUYUHBI:
AJIEKTPUUECKUHN 3apsifl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JICKTPOABUXKYIIAS Cuja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmepa, cuiia JlopeHua, WHAYKTUBHOCTh
KaTyIlIKU, SHEPrusl 3JEKTPUUECKOTO M MAarHUTHOTO TMOJIeH, MepUoJ M 4acTroTa
KojiebaHuii B KojeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHHE W
ONTHYECKasl CWJIA JIMH3BI, TIPH ONMHCAHWUU TPABIIBHO TPAKTOBATh (PU3MUECKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W EIWHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMU
BEJTMYMHAMU;



OMUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBIICHUSI W TMPOILIECCHI, HCHOJIb3Ys
dbu3nYecKrue BEIMYHUHBI: CKOPOCTh JJCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsI U UMITYJbC (OTOHA, MEPUO/I TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (UBMUECKUI CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHHS] W EAWHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMM,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJCHHS, MUCIONB3YS (U3NUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MapaJljIeIbHOTO
COCAMHEHUs TPOBOJHUKOB, 3akoH Jlkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHMH, 3aKOH MPSMOJIMHENHOIO pACHpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YypaBHeHHE ODWHIITEHA A PoTtorddexra,
3aKOH COXPAaHEHWsS JHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsja, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HCia, MOCTynaTrsl bopa,
3aKOH PaJIMOAKTUBHOTO pacrajia, Mpy 3TOM pasiinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbl, 00JIACTH)
MIPUMEHUMOCTH;

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

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

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIEAOBaHUI0 (U3MUECKUX SIBICHUU W
MPOIIECCOB C HCMOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHM: TPU HTOM
dbopmynupoBath MpoOiemMy/3ajady M TUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT H
(GbopMyIHpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJIBHBIA CIMOCOO0 W3MEPEHUS U UCMOJb30BAaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

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

coOI01aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEJACHUU HCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U MPOEKTHOM
NESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIC 3a7a4ud C SIBHO 3aJaHHOW (U3MYECKOW MOJEINbIO,
UCIIONB3Ys GM3UYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aa4H



BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3HMUECKHE BEITUYUHBI U (HOPMYIIBI,
HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PACUEThl M OLICHUBATH PEAJIbHOCTb
MOJIyYEHHOT'O 3HAaUeHUS (PU3UUECKON BEIIMYMHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C ONOpPOM HAa 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;

IPUBOJNUTH 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 TIpyHIE€ C BBINOJHEHUEM pa3jIMYHBIX COLHUAIbHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpYyNIbl, PALUOHAIBHO PACHPENENsITh OOSI3aHHOCTU MU
IJIAHUPOBATH JESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIAJl KayKJJOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE pacCMaTpUBaeMOM TPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIIACC
KoanyecTBo yacoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TeM undposBbie
Nen/m P Koutposnbubie | IIpakrudeckue (udp )
NMPOrpamMMbIl Bcero o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchl
Pazgen 1. ®PUSUKA U METO/Ibl HAYYHOI'O TIO3HAHUSA
bubnuorexa LIOK
1.1 o 2
W3HMKa U METOJIbl HAYyYHOTO IMO3HAHUS https://m.edsoo.ru/7fA1bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
1 Bu6muorexa IJOK
2.1 K 5
AHEMATIIA 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 no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bubnmnorexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmmoreka LIOK
3.2 0) 10 1
CHOBEL TCPMOANHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEILIECTBA. 5 bub6mmoreka [JOK

®a30BBIC IEPEXOIBI

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

24

Pasznen 4. DJIEKTPOANHAMMUKA

41 MeKTpOCTATHIA 10 Eﬁﬁﬁcﬁgzﬁmmﬂz
49 [TocTostHHBIN 3neKkTpudecKuid ToK. Toku B 12 bubnuorexa [JOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro o pazneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

Koan4yecTBo uacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne ni/mt Kontpoabnbie | IlpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
PadoThI PpadoThI
pecypcsl
Paznen 1. QJIEKTPOJAUHAMMUKA
11 MarnuTtHoe moje. DNeKTpOMarHuTHas 11 1 3 bubnuoreka HOK
' WH Y KIS https://m.edsoo.ru/7f41c97¢
Hrtoro no pazaeny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
51 MexaHu4ecKrue U AJIEKTPOMATrHUTHBIC 9 1 bubnunoreka [HOK
' Kosebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHu4eckne U 3JIEKTPOMArHUTHBIE 5 1 Bbubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bubnmuoreka [IOK
2.3 @) 10 3
e https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPAUW OTHOCHUTEJBHOCTH

OcHOBBI CrielIMaJIbHOM TEOPUHU Bbubnuoreka [JOK
3.1 4 1
OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paszgean 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOM ONTUKH 6 bubmorexa HOK

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

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

Paznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTbl aCTPOHOMUH U aCTPOPU3UKH 7 ]f?tl'/[I[()SSH/I;Ir(T)wTee(;(si)?rou/Ii £41097c
Utoro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o0mmarotiee NOBTOpEeHNE 4 ﬁt?fs?ﬁr%ftizgrouﬁﬂlwk
Uroro no pazaeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68



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

10 KIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE

Ne Hdara nudposbie

Tema ypoka KoHnTpoJbHbIe IIpakTH4eckune
n/n Bcero n3ydeHusi | oOpa3oBaTeibHbIE

padoTsI padoTsI
pecypcenl

du3nKa — HayKa O IPUPOJIE.

. o yKa 0 TipHpo/t . Bu6nuorexa LIOK

ay4HbI€ METO/bl IO3HAHUSA
Y A https://m.edsoo.ru/ff0c32e2
OKpYKaIoIero Mupa
Ponb u mecTo ¢pusuku B

5 (hOopMUPOBaHNU COBpEMEHHOU 1 Bbubnuoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AEATETbHOCTH JIIOAEH
MexaHuueckoe IBUKEHHUE.

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

4 PaBHOMEpHOE NIpsAMONUHEIHOE 1 Bbubnuoreka [JOK
JIBMOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 Bbubaunoreka [IOK
JIBHOKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOE TaieHne. Y CKOpeHHe 1 Bbubnuoreka [JOK
CBOOOTHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe nBUXeHHUE.

7 JBrkeHne mMaTepuaibHONM TOYKH IO 1 bubmorexa LIOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunnun otHOocuTensHOCTH [ anuies. 1 bubnuoreka IJOK



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 CYIIepIO3UINH cHil. BTopoii 3akoH
yrep t p N https://m.edsoo.ru/ffOc3be8
HprotoHa 11t MaTepuaibHON TOUKH

10 Tperunii 3akon HetoToHa 17151 bubnuoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTo TsroreHusa. Cuna

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

10 Kontponbnas pabora no teme
«Kunematukay.

Cuna tpenus. Koapdunuenr tpenus.
13 c P brn P Bu6nuorexa LIOK
Wia CONPOTHUBIICHUS TNPH JBHKEHUH
P P A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIH Ta3e
[ToctynarensHOE M BpalareibHOE

14 JBM)KEHHE a0COTIOTHO TBEPOTO Tea. Bbubmuoreka [IOK
MowmenT cuitbl. [Lnedo cumnbl. ¥YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSA TBEPAOTO TEJIA
NMnynsc MaTepHalIbHON TOUYKH,

15 CHCTEMBI MAaTEPUATBHBIX TOUYEK. Bbubnuoreka [JOK
Nmnynec cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyJbca. PeakTuBHOE IBHXKEHUE
PaGota 1 MOIITHOCTB CHUTHL.

16 Kunernueckas sHeprus MaTepuaabHOW bubnuoreka [{OK
Touku. Teopema 06 n3BMEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW HHEPTUn

17 [ToTennnanpHas YHEPrus. bubnuoreka [{OK



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
ne(opMUPOBaHHOM MPYKUHBI.
[ToTennumanpHas YHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMITU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe ¥ HETIOTEHIINAIBHBIE
cuibl. CBsi3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHHUECM
MEXaHUYECKOH OHEPIrunu CUCTEMBI TCII.
3aKoH COXpaHEHUs] MEXaHUYECKOU
DHepruu

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

19

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

20

Kontponbnas pabora no teme
«/Ilunamuka. 3aKOHBICOXpaHEHHUS B

MCXaHHKE»

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

21

OCHOBHbIE TOJIOKEHUS MOJIEKYIISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
newkenue. Auddysus

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

22

XapakTep IBUKEHUSA U
B3aUMOJICICTBUS YaCTHII BEIIECTBA.
Monaenu cTpoeHus ra3oB, )KUAKOCTEH

H TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTosHHas ABoraipo

24

TemmmoBoe paBHOBecue. Temmeparypa



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
JIBUYKCHUS MOJIEKYJl. YpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneipona
27 3axoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGoparopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSTHUS
pa3peKEHHOTO ra3a
29 H3omnponieccsl B uaeaaIbHOM Ta3e U UX bubnunoreka [HOK
rpaduuecKkoe npeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus
TEPMOJIMHAMHUYCCKOU CUCTEMBI U
30 crocoObl e m3MeHeHus. KoymmuecTBo bubanorexa [IOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICATHHOTO
laza
31 Buel Teronepenaun Bubamnorexa LIOK
https://m.edsoo.ru/ff0c5c36
Y nenpHas TEINIOEMKOCTH BEIIECTBA.
Bbubmuoreka [IOK
32 KonnuecTBo TemnoTel npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbBIN TpoIiece
123 [IepBrIil 3aKOH TEPMOJIUHAMUKH U €T0 bu6nuoreka [JOK

OPpUMCHCHHC K U30IIpoLeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
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HeoOpatumocTs mporieccoB B

bubanorexa IIOK

34 .B i
HPHpOAE. BTOPOH 3aKoH https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
35 ITpunmun nevicteus u KI1J{ TeroBoit bub6mmoreka [JOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKOJIOTHYECKHE TTPOOIIEMBI
TETJIOPHEPTeTUKHI
38 Ob6o6matonuii ypok «MomekynspHast Bbubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMHUKI) https://m.edso00.ru/ff0c6938
Konrposnbnas pabota no teme
39 «MonexymsipHast puzuka. OCHOBBI bubnnorexa IOK
yUp ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3oBaHue U KOHACHCAIIUS. bubnunoreka [HOK
Hcnapenue u KuteHue https://m.edsoo.ru/ff0c63b6
AOcCooTHas U OTHOCUTEIhHAS
41 BJIAYKHOCTH BO31yxa. HachlleHHbIi bubmorexa IOK
X, = https://m.edsoo.ru/ff0c64d8
nap
Teépaoe teno. Kpucranunueckue u
42 amopQHbie Tena. AHU30TPONUS bub6nmoreka [JOK
CBOWCTB KpHUCTALIOB. JXKujkue https://m.edsoo.ru/ff0c65f0
Kkpuctaibl. COBpEMEHHBIE MaTepUAalIbI
[InaBneHne M KpHUCTALTU3AIINS.
43 VYiaenbHas TEMIOTa TUIABICHUS butanorexa [OK
A ' https://m.edso0.ru/ff0c6708
CyOnumanus
44 VYpaBHeHUE TEII0BOro OajnaHca bubsmorexa LIOK

https://m.edsoo.ru/ff0c6820
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DneKTpu3anus Tei. DIeKTPUIECKUM

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 OBOJIHUKHU 3aK§H COXpaHEHHUS bubnmorexa HOK
yrp ’ P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUECKOTO 3apsjia
B3aumopeiicTBue 3apsaoB. 3aKOH
47 Kynona. ToueuHbIl 2JIEKTpUYECKUH bubmorera [IOK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanps:k€HHOCTB AIEKTPHUECKOTO
48 noJist. [IpuHnmn cynepno3uuuu Bbubnuoreka [JOK
AJICKTPUYECKUX TTosie. JInHun https://m.edso0.ru/ff0c6df2
HAMpsKEHHOCTH
PaGora cuit anekTpocTaTH4ecKoro
49 nons. ITorennman. Pa3znocths bubnuorexa IIOK
’ L. https://m.edsoo.ru/ffOc6f00
HOTEHIINATIOB
ITpoBOMHUKHY U TUDIEKTPUKH B
50 anpeKT OCTATHYECKOM ncf)ne bubmorexa TIOK
p ) https://m.edsoo.ru/ff0c7018
JlnanexkTpuueckas MPOHUIIAEMOCTD
bubnmuoreka [JOK
51 OnekTpoéMkocTh. Konagencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPIHs 3apsiKEHHOT0 bubmuorexa LIOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Jlaboparopnas padorta "H3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIMDT KEUCTBUS U TIPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJILHOI'O



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

55

DJEKTPUUECKUIN TOK, YCIOBUSI €ro
cymecTBOBaHMSA. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma 14
ydacTka 1emnu

56

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

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

57

PaboTta u MOIITHOCTH AJIEKTPUICCKOTO
Toka. 3akoH [[xoyns-Jlenna

Bubnnoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 171 NOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenune 3/IC ucToUHUKA TOKA U
€ro BHYTPEHHET0 COIPOTHUBIECHUS»

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

59

DNeKTpOHHas MPOBOAMMOCTb TBEPBIX
METaJJIOB. 3aBUCUMOCTh
CONIPOTHUBIICHHS] METAJIOB OT
TeMieparypbl. CBEpXNpOBOIUMOCTD

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYyYKOB

61

[TommynpoBogHUKH, MX COOCTBEHHAS U
npuMecHasi mpoBoauMocTh. CBolicTBa
p—n-nepexona. IlomynpoBogHUKOBEIE

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

DJIEKTPUUYECKU N TOK B paCTBOpax U

62 pacniaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [IOK
DNEeKTPONUTHYECKAs] JTUCCOIIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNEeKTPOoIIN3
ONEeKTpUYEeCKUU TOK B ra3ax.

63 CaMocCTOSITeNIbHBIN 1 1 bubnuoreka [HOK
HECaMOCTOSTEILHBIN pa3psia. MoHus. 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 OO6o0maronuit ypox 1 Bbubnuoreka [JOK
«DNEeKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
Konrtponbnas pabota no teme

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

67 PesepBHblil ypok. KoHTpOosbHas 1 Bbubnuoreka [JOK
pabota mo teme "DneKkrpoarHaMHKaA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6o0maromuii ypok 1 bu6mmoreka [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME
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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 MarHUTBI U UX

1 B3auUMO/JIeMCcTBHE. MarHuTHOE II0JIe. 1 butmmoreka LIOK
Bekrop MarHuTHOM MHAYKIUH. JInHUM https://m.edso0.ru/ff0c9778
MarHMTHON UHAYKUIHUH
MarHuTHoOe 1oJjie MPOBOJHUKA C

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

3 JlaGoparopnas pabora «3y4uenue 1 1 bubnmorexa [JOK
MAarHUTHOTO TIOJIS KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO TIOJISI HA
poBOJHUK ¢ TokoM. Cuna Ammepa.

4 JlaGoparopnas paborta 1 1 bubmmoreka [JOK
«HccnenoBanue neiicTBug https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOMY
JleficTBEe MAarHUTHOTO TIOJISI Ha

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

5 OnexTpomarauTHas WHAYKIuA. [ToTok 1

BEKTOpa MarHuTHOM nuaykuuu. DJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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WHIYKITUU. 3aKOH 3JIEKTPOMarHUTHOM
nHayknun @apanes

JlaGoparopnas paboTa
«HccnenoBanue sIBICHUS
BJIEKTPOMArHUTHOM WHITYKITI

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

NHnyxTuBHOCTD. SIBIEHUE
camouuAykuu. DJIC caMOMHIyKIUH.
OHeprusi MarHUTHOTO MOJIs KaTYIIKHU ©
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

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

TexHu4eckne yCcTpoicTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JI€KTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAS [1eYb

10

O6o0maromuit ypok «MarauTHoe

rosie. DJIEKTPOMArHUTHAS WHIYKLIMSI

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

11

Konrtponbnas pabota no reme
«MarnuTHOe nose.

DNEeKTPOMArHuTHAsT MHIYKIIUS

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

12

CB00OOIHBIE MEXaHUYECKHE
kosebanus. ['apMoHHueckue
KojebaHus. YpaBHEHHE

TAPMOHHYECKUX KOJIeOaHM.

IIpeBpamenue sHEprun

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopnas padota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJlbIX KosieOaHuii rpysa Ha
HUTH OT AJIMHBI 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

Konebarenbubiiit kouTyp. CBOOOAHBIE
QJICKTPOMArHuTHBIC KoJicOaHus B
UJICTLHOM KOJIe0aTeIIbHOM KOHTYPE.
AHayorus MEXIy MEXaHUYECKHUMHU U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHUS YHEPTUHU B HJICATHHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

IIpencraBienue o 3aTyXaroIUX
KoJjebaHusx. BeIHyKIeHHbIE

MeXaHHYecKHe Koiaebanus. Pe3onaHc.

BbIHYKICHHBIC 3JICKTPOMarHUTHBIC
KOJ1e0aHUA

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

17

ITepemennslii TOK. CHHYCOUIAIBHBIN
rnepeMeHHbI TOK. MOITHOCTh
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAUYEHHE CUIIBI TOKA U
HaIpsKEHUs

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

18

Tpanchopmarop. [IponssoacTso,
nepeaayva u noTpedieHne

JJEKTPUYECKON IHEPrUun

19

VYCeTpolicTBO U MPAKTUYECKOE
MIPUMEHEHUE NIEKTPUUYECKOrO 3BOHKA,
reHeparopa IepeMEHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

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

20

DKOJIOTHYECKHE PUCKU NTPH
IIPOM3BOJICTBE MIEKTPOIHEPTUH.
Kynprypa nucnons3oBanus



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

3JICKTPOIHEPTHH B TIOBCETHEBHOM
JKU3HU

MexaHH4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb

bubnnoreka [IOK

21
pacnupoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3ByK. CkopocTh 3ByKa. [ poMKOCTB bubnmnorexa [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX
23 cBOMCTBa U cKopocTh. [lIkana bubanoreta LOK
P ' https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[IpuHUKIIBI paTUOCBS3HU U
24 TeneBueHus. Pa3Burue cpeacts
cBsi3u. Paguonokauus
o5 Konrponbnas pabora «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
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus csera. [loctpoeHue bubamorera LIOK
P L P https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B IIIOCKOM 3epKaje
[Ipenomnenue cBera. [lonHoe
98 BHyTpeHHee oTpakeHue. [IpenenbHblil bubanorexa [JOK
yIoJI MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 Jlabopatopnas padora «3mepenue bubnmorexa [JOK



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
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moKa3aTejisd MPCIIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne nzoOpakeHUH B

30 nuH3e. PopMysa TOHKOM JIMH3bI bubamorexa LIOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
YBenudeHue JIUH3bI
JlaboparopHnas paboTa
31 «HccnenoBanue CBOWCTB
M300paKCHUN B IMH3AX)»
Hucnepcus cBera. CnoxHbIN cOCTaB
39 oenoro ceeta. L[Bet. JlabopaTopHas
pabota «Habmonenue nucnepcun
CBETa»
Wurepdepenmms ceera. Jndpakums bubmmorexa [JOK
33 ,
ceera. [ludpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmorexa [JOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue nMpuOOpsI U yCTPOHCTBA U
YCIIOBHUSI X 0€30MacHOTO MPUMEHEHHS
['paHuIlBI TPUMEHUMOCTH
36 KJ1accuueckord MexaHuku. [loctynats bubnunoreka [IOK
CIielMaIbHON Teopun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTHU
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amMmejJieHre BpEMEHH 1 COKpaIleHue bubanorexa LIOK
A P batl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U MMITYJIbC PENSITHBUCTCKOM
38 yacTuibl. CBsI3b MacChl C JHEpTrUeH 1 bubsmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrus MoKost
39 Kontponbnas pabora «Onruka. bubnmorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e
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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 . A.T.
porodpexra. Ombrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl PpoTodrddexra. YpaBHEHHE
N (Iv) b P bubmuoreka LIOK
42 DitamTeliHa 1 Gorodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢otorddekrra
Hasnenue ceera. OnwiTe! 11. H.
43 JleGeneBa. XvMHUECKOE JICHCTBHE bubmorera IIOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPAKTUYECKOe TPUMEHEHUE:
¢doro31eMeHT, (OTONATUNK,
COJIHEUHas OaTapesi, CBETOAMOT
45 Pemenne 3ana4 o reme « AJI€MEHTHI bubnuoreka [{OK
KBAHTOBOI ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OOBITH
46 Pesepdopna mo paccessHHIO 0-4acTH bubmorera LIOK
pOOpA P t https://m.edsoo.ru/ff0d091a
[TmanerapHas MoJeb aTOMa
Bbubmuoreka LIOK
47 IT b
OCTyHaTHl Hopa https://m.edsoo.ru/ff0dOafa
Hznyuenue u nornomeHue GOTOHOB
48 MIPH MEPEX0JIe aTOMa C OJJHOTO YPOBHS bubmorexa HOK
P pexos . A P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU Ha APYTOU. BUIBI CIIEKTPOB
49 BomroBBIE cBOCcTBA YacTHIl. BoaHBI bubnnoreka [IOK
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ne bpoiinsa. KopnyckynsapHo-
BOJIHOBOW Ayanu3Mm. CHOHTaHHOE 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

CeoiicTBa anbda-, 6eTa-, raMma-
n3nydyenus. Bousuue
pPaIlOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52

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

pacnaa. 'amMa-u3nydenue

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

53

DHeprus CBA3U HyKJIOHOB B sJIpe.
S nepubie peakiuu. AaepHbIi
peaktop. [Ipo0Gaembl, NEpPCIEKTUBBI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOMN

JHEPreTUKH

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

54

DneMeHTapHbie YacTullbl. OTKpBITHE
MO3UTpPOHA. MeTOoabI HAOMIOICHHS U
pEerucTpanuy 371€MEHTAPHBIX YaCTHII.
Kpyraslii cron « PyHnaMeHTalbHbIE
B3auMoaeiicTBusl. ENUHCTBO
(u3nyecKkoi KapTUHBI MUPa»

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

55

Bun 3Bé3anoro neba. Co3Besaus,
SIpKHE 3BE3/bI, TUIAHETHI, UX BHIAMOC
nemwkenne. CojlTHeyHasT CHCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounuk 3neprun ComnHila u 3BE37

57

3BE3bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/bI TIIAaBHOMN
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
crpoenue 3B€31. CoBpeMeHHbIE
OpeaAcCTaBJICHUA O INPOUCXOXKACHHUN U

sBosronyy CoirHIla U 3BE31

58

Mineunstii [TyTe — Hama [NanakTuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'amaktuke. 'anaktuku. Y€pHblie
JBIPBI B iIpax rajJakTUK

59

Bcenennas. Pa3beranue raiakTuk.
Teopus bonbuioro B3peiBa.
PenukroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie nmpoGieMbl acTpOHOMUHU

61

Kontponrshas pabora «1eMeHTbI
ACTPOHOMHUH U aCTPOPHUZUKNY

62

O6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUM B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITHATIBHOMN 1
ATUYECKOH chepax NesaTeIbHOCTH
yeJoBeKa

63

O6o6maromuii ypok. Posb u mecto
(bU3UKU U ACTPOHOMUHU B
COBPEMEHHOM Hay4YHOU KapTHUHE MUpa

64

O6o06maromuii ypok. Ponp




¢uznyeckoi Teopuu B (HOPMUPOBAHUU
MpeJICTaBIeHUM 0 pu3nuecKon
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(bu3nyecKoi KapTHHBI MUpPa B 00IIeM

65 1
POy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABICHUH O MPUPOJIC
66 PezepBHbIil ypok. MarHuTHOE MOJE. 1
DJIeKTpOMarHuTHasi WHIYKITUS
PeszepBHbiil ypok. Onrtuka. OCHOBBI
67 CIICIIMATbHON TCOPHH 1
OTHOCHUTEIBHOCTH
Pese i ypok. KBantoBa 3HKa.
68 5 epZHI/I }g:: o Z HTOBA (pu3H 1 buotnuoreka LIOK
MEHTEI aCTPOHOMUH U
. p https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIHEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dmsuka, 10 krace/ KacessaoB B.A., O6mecTBO ¢ OrpaHUdeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxuinonepHoe oduiecTBo «M3narenscTBo
«IIpocemenue»

» ®usuka, 11 knacce/ KacssinoB B.A., O611ecTBO ¢ OrpaHUUYEHHOM
0oTBeTCTBEHHOCTHIO «IPODAY»; AxkuionepHoe 061iecTBo «31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
[Tporpamma kypca duszuku st 10—11 kmaccoB. bazoselit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®uzuka. 10 kiacc. ba3zoBbliit ypoBeHb»

1. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM
npuioxenueM (aBrop B. A. KacesiHoB).

2. ®uswuka. 10 kiacc. ba3osiii ypoBeHb. MeToanueckoe mocodue (aBtop B.
A. KacbstHOB).

3. ®usnka. 10—11 knaccel. ba3oBsiii ypoBenb. TeTpanb 1ist 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHos, B. A. KopoBuHn).

4, ®uzuka. 10—11 xnaccel. ba3oBelit ypoBeHb. KoMIUIeKT TeTpaaet ais



KOHTPOJBHBIX padoT (aBTop B. A. KacbsHOB)
5. ®usuka. 10 knacc. Jlunakruueckue KapTouKu-3aganus (aBTopsl M. A.

VYmaxkos, K. M. Ymiakos).

YMK «®usuka. 11 knacc. bazoBbiii ypoBeHbY»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C 2JIEKTPOHHBIM
npuioxxeHueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 kiacc. ba3obiii ypoBeHb. Metoauueckoe mocodue (aBtop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBsiii ypoBeHb. TeTpanb it 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesiHoB, B. A. KopoBun).

4, ®duzuka. 10—11 xmaccel. ba3zoBsiil ypoBenb. KommuiekT TeTpaneit as
KOHTPOJIBHBIX padoT (aBTophl B. A. Kacesnos, 1. B. UrpsmioB).

5. ®usuka. 11 kmace. lunakTudaeckue KapTouKu-3aaaHus (aBTOpel M. A.

VYmaxkos, K. M. Yakos).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmanbHas ceTb pabOTHHKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBans nemarorudeckux uuei

«OTKPBITBII YPOK».


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

4 http://www fizika.ru/ - caidit st yanreneit U3UKA U UX YISHUKOB.
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/

