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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE MOJIOKEHUW M TpeOOBaHMI K pe3ylibTaTam
OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOW Mporpammel, npencraBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom (¢eaepalbHOM paboyell NporpaMMmbl BOCIUTAHUS U
KOHLEMUMU MpernojaBaHus ydeOHoro mnpeamera «Pusznka» B 00pa3oBaTEIbHBIX
OpraHu3anusaXx Pocculickon Qenepanuy, peAN3yIOIINX OCHOBHEIE
o0Opa3oBaTeabHbIE POrPAMMBI.

Conepxanue mnporpaMMmbl 10 (u3uke HampaBieHO Ha (OpMUPOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHbI Mupa oOyvatomuxcs 10-11 kiaccoB tmipu
oOydyeHHH UX (Qu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-IEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBetcTByeT TpeboBanusim GI'OC COO k
IJIAHUPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPeIMETHBIM pPe3yJibTaTaM
OoOydeHHMsI, a TaKXe YUYMTHIBAET HEOOXOIMMOCTb pPEATU3ALMHU MEKIPEAMETHBIX
CBA3€l (PU3MKM C €CTeCTBEHHO-HAyYHBIMU Y4Ye€OHBIMM Mpeameramu. B Hel
ONPEJENSIOTCS OCHOBHBIE LEIM M3Y4YEeHHs] (PU3MKU Ha YPOBHE CPEIHEro OOILEro
o0Opa3oBaHus, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3HKHU: JIUYHOCTHBIE,
MeTalpeMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

e IUJJAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (PU3HKU HAa Oa30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0J1aM O0yUYEHUS;

e cojepkaHue yueOHoro npeaMera «@u3nkay 1o rogaM oOy4eHHs.

du3rka Kak Hayka O HauOoree OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUM 00 okpyxaroiem mupe. llIkonbHbIN Kype PU3NKU — CUCTEMOOOPA3yIOITU
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB U SIBJICHWH, H3y4aeMbIX XuUMHEH, OHOIOTHEH,
¢uznyeckorr reorpadueid u actpoHomued. HMcmonb3oBaHHE UM AKTHBHOE
npuMeHeHUue (U3MYECKUX 3HAHUM  ONpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B cdepe 3HEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIyYeHHUs] HOBBIX MaTepHalOB C 3aJaHHBIMU CBOMCTBAMHU U JAPYTHX.
N3yuenne Qu3nku BHOCUT OCHOBHOM BKJIaJA B (OpMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydaromuxcs, B (GOpPMUPOBAHUE YMEHUU MPUMEHSTH
HAy4YHbII METO]I MO3HAHUS MPU BBINOJHEHUH UMH YY€OHBIX HCCIEOBAaHUM.

B ocHOBy kypca (usuku s ypOBHS CpeAHEro oOmIero oOpa3oBaHUs
MOJIOKEH pAN HUAEH, KOTOpble MOXXHO paccMarpuBaTh KakK MPUHLHUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEM Kypc SBISIETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuas U3 BCeX pa3eioB (GU3UKH, BKIIOUAET KaK
BOITPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HEW MaTepuasl Kypca (Qu3nuku
o0benuHEH BOKpYr (Qusnueckux Teopuil. Beaymum B Kypce sBIseTCS
(dbopMupoBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEIECTBE U
ToJe.

Hoes eymanumapuzayuu. BEE peanuszanus TpeAnosiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHAIa (PU3UYECKON HAYKH, OCMBICIICHHE CBS3U Pa3BUTHUS
¢u3uk Cc pa3BUTHEM OOmIeCTBa, a TaKXke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJOTHUYECKUMHU MPOOIEMaMH.

Hoess npuknaounoti nanpaenennocmu. Kypc ¢u3uku mpennonaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
U3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcss TOCPEICTBOM BBEIECHUS AIIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX HSKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTHH, a Takke OOCYXKIACHUs
po0JieM palMOHALHOTO NPUPOAONOIb30BAHUS U IKOJIOTUYECKONU 0€30MacHOCTH.

Crep>KHEBBIMU 3JE€MEHTaMH Kypca (U3UKH Ha YPOBHE CPEIHETO OOIIEro
oOpaszoBaHusl sBIAIOTCA (u3myeckue Tteopuu (popMHupoBaHUE MPECTABICHUI O
CTPYKTYp€ MOCTPOCHUsI Pu3nueckoil Teopuu, poiau GyHAaMEHTAIbHBIX 3aKOHOB U
MNPUHIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O NPUPOJE, TIpaHHIlAX
MPUMEHUMOCTH TEOPHM, JJIsI OMUCAHUSI EeCTECTBEHHO-HAyUHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTEMHO-IESITETLHOCTHBIN MOAX0A B Kypce (PU3MKU peanu3yeTcs Mpex]ie
BCEro 3a CUET OpraHu3allid IKCIEPUMEHTAIbHON JESTEILHOCTH O0Y4arol[UuXCs.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJBb30BAHHE CHUCTEMBbI
(POHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JA0OpaTOpHBIX padoT,
KOTOpbIe B mporpamme no (usuke oObeIMHEHBI B OOIIUNA CMHCOK YYEHUYECKHX
MPaKTUYECKUX padoT. BhijeneHue B yka3aHHOM MepeuHe J1abopaTOpHBIX padoT,
MPOBOJMMBIX JUISI KOHTPOJSE W OIEHKH, OCYIIECTBISCTCS  Yy4aCTHUKaMU
00pa3oBaTeIBLHOTO TMpoIecca MCXOJsd U3 OCOOCHHOCTEH IUIAaHMPOBAaHUS U
ocHalleHUs KaOuHera ¢usuku. [lpm 53TOM oOecmeunBaercs OBJIAJACHHUE
0o0y4JarolmuMHUCs YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3UYECKUX BEIWYUH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE YIENsAETCS PENICHUIO PacYETHBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM 17151 pacdy€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1aud C SIBHO
3a1aHHON (PU3UYECKON MOJIEIIbIO, TTO3BOJIAIONIME MPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiefia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nemoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS HA
OOBsSICHEHHE TPOTEKaHWS (PU3MUECKUX SIBIICHUW W TIPOIECCOB B OKPY KAIOIICH
KU3HHU, TpeOyrouue BblOOpa (u3nyeckoil Mojenud sl CUTyallud MPaKTHUKO-
OPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CHeUYeHUI0 Y4YeOHOTOo mpoliecca ©0a30BbIM  ypOBEHb Kypca
(U3UKHN HA YPOBHE CpPeAHEro o0IIero o0pa3oBaHus JODKEH U3Y4aThCs B YCIOBUSIX
MpeAMETHOro KabuHeTa (UM3UKU WM B YCIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IuKkia. B kaOuHere (U3UKU JOKHO OBIThH
HeoOxoauMoe JiabopaTopHoe OOOpyIOBaHUE [JiS BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3HKE YUCHWUYECKHX MPAKTHUYECKUX padOT W IEMOHCTPAIIMOHHOE
o0opyi0BaHUE.

JleMoHcTpanuoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOCECIEYMBACT MOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe T0 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAHMUS  M3y4aeMbIX  SBIIEHUH W  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTAJIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHHH.

JlaboparopHoe 00o0pyJaoBaHUE ISl YYEHMUECKUX TMPAKTUUYECKUX padoT
dbopmupyeTcs B BUAC TEMAaTUYSCKUX KOMIUICKTOB M 00O€CIeunBaeTCs B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarOmMXCA. TeMaTUYECKUE KOMIUICKTHI
1a00paTopHOTrO OOOPYJIOBAHMS JIOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUM AaHAJIOTOBBIX W IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LIUPPOBBIX JIa0OpaTOPHUH.

OCHOBHBIMH 1LIEJISIMU U3yUeHUs (U3UKU B 00111€M 00pa30BaHUU SBIISIIOTCS :

e (QopmupoBaHre HHTEpeca W CTpEeMJICHUS OOYYAOMMXCA K HAYIYHOMY
W3YYCHUIO TIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPYCCKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCJIEI0BATEIILCKOTO OTHOMICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK pe3yiabTaTa HU3YUCHUS
OCHOB CTPOCHWMsSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanre yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BaHUEM
(bU3UYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpeACTaBICHUN O PO (PU3UKHU I PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTimkeHue 3TUX Ieiel oOecreynuBaeTcsl pelieHueM CIEAYIONUX 3a/iad B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CpeJIHETO 0011ero 00pa3oBaHUs:



e TIpHOOpPETEHUE CHUCTEMBI 3HAHUHN 00 o0mmx (bu3nIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJEKYISIpHYI0 (U3UKY, DSJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3UKYy U
AJIEMEHTHI aCTPOPU3UKY;

e (¢opMHuUpOBaHUE YMEHUU TMPUMEHSITH TEOPETUUYECKUE 3HAHUS  JUIs
OoObsSICHEHUS (PUBUYECKUX SBJICHHM B TMPUPOJIEC U A TNPUHITHUS
MPAKTUYECKUX PELIEHUN B IOBCEIHEBHOU KU3HU,

e OCBOCHHME CIIOCOOOB pEIICHHUS pPa3WYHbIX 3a7ad C $BHO 3aJaHHOMU
¢uznyeckor MOJENbI0, 3aJad, IMOJpPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJENH, aICKBATHOU YCIOBUSIM 33]1a4H;

e TMOHHMMaHWE (PU3NYECKUX OCHOB M TMPUHIMIOB JEHUCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOILECCOB, UX BIUSAHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIaJICHHE METOJIaMH CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W UHTEpHpeTanuu HUH(opMaiumy,
ompeJieNIeHHs] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

e CO3JaHME YCIIOBUU I PA3BUTHUS YMEHHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JIEATEIILHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpaMme 10 (U3HKE TMepeueHb JTa0OpaTOPHBIX W
MPAKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YUYWTENb JE€JaeT BbIOOP
MpOBEJICHUs J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HMHAUBUIYAIBHBIX
O0COOEHHOCTEH 00y4YaronIuXcs.



COIEPXAHUE OBYUEHUA
10 KVIACC

Pazngen 1. ®usuka u MeTOAbI HAYYHOI'0 IO3HAHUA

dusnka — Hayka o npupoze. HaydHble METOABI IMO3HAHUSA OKPYKAKOLIETO
mupa. Poib 3KcriepuMeHTa W TEOpPUM B NPOLECCE IMO3HAHUA ITPUPOIBL.
DKCNepuMeHT B (hU3UKE.

MopenupoBanue (QuU3NUECKUX SIBICHUM U TpoleccoB. HaydHble TMIOTE3BI.
dusnyuecKkrue 3aKOHbl U TEOpUHU. ['paHUIIbl IPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IprHUMD COOTBETCTBUS.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAYyUYHON KapTUHBI
MHPa, B IPAKTUUECKOU AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBeie W IU(QPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JNATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABvWKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. TpaeKkTopusi.

[lepemetienre, CKOpOCTb (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MaTepuajbHOM TOUYKHM, UX MPOEKIMU HAa OCHU CHUCTEMBI KOOpIUHAT.
Ciio’)keHue nepeMeNICHHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsSIMOJUHEWHOE JBIkKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MyTH U MepeMelIeHus
MaTepUuaibHONW TOYKU OT BPEMEHH.

CBobOoaHOE TIasieHne. Y CKOpeHrne CBOOOHOTO MaeHHS.

KpuBonuneitnoe  nBmwxeHue. J[BukeHHEe  MaTepUalbHOW  TOUKH  TIO
OKPYKHOCTH C IIOCTOSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAS
ckopocTs. [lepuon u yacrora obpaienus. [lenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudeckne yCTpPOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: CHUIAOMETP,
JBUKEHHME CHAPSIO0B, IICMTHbIE U PEMEHHBIE MTepeayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUSI.

[IpeoOpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3yXE U B pPa3peKEHHOM MPOCTPAHCTBE.

HaGmronenune pABueHHsI Teia, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaICHMUS.

HanpagneHnne cCKopocTH Ipu ABUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBIO OMPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHHS MEXAY NyTAMH, MNPOUACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JNBH>KEHUU C HAYAJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yuyeHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yuenne nBuxkeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenbHOCTM  ['amunes.  lIlepBeii  3axkoH  HproToHa.
NuepunanpHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
IJI MaTepUaJIbHOM TOYKHU. Tperun 3akoH Hpl0TOHA 171 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cumina Ttsoxectn. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, cKoyibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJbXKEHUs U cuiia TpeHus nokosi. Kosdduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH WU rase.

[TocTynaTenpHOE U BpaniaTeabHOE ABUKEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT Cuiibl OTHOCHUTENIIBHO OCH BpaileHus. Ilmedo cunbl. YcioBus
pPaBHOBECHS TBEPAOIO TENA.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIINIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHME MHEPLINM.

CpaBHeHME MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

Ciio)xeHue Cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT e OpMallvu.

HesecomocTte. Bec Tena npu yCKOpEHHOM MOIABEME U TTAJICHUM.

CpaBHEHME CHJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKECHUS.

YcnoBus paBHOBECHs TBEPAOTO TeNa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuenne nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pe3uHOBOM 00pa3iie, OT ux JehopMaIuu.

HccnenoBanne yciaoBHUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAIICHUS.

Tema 3. 3aKonvl coOXpaneHus 6 MexaHuKe

NMnynbe MatepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTe€pUalbHBIX TOYEK.
NMnynbsC cuibl M1 U3MEHEHUE HMIYJbCa TeJd. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOEC nBUXKEHUE.

Pa6ora cuiabl. MOIITHOCT CHUTHI.

Kunernueckas sHeprus MatepuaibHOW TOukd. Teopema 00 H3MEHEHUH
KUHETHUYECKOU SHEPTUU.

[ToreHumanbpHas SHEPTHUs. [ToreHumanbpHas SHEPTUs yIOpyro
nedhopMupoBaHHOM  TpyxkuHbl.  [loTeHUManbHass dSHeprusi Tejaa  BOJIM3U
MMOBEPXHOCTH 3EMIJIU.

[ToreHumnanbHbBIE W HENOTCHIHaJIbHbIE CHUJIBL. CBs3p  paboOTHI
HEMOTCHIIMAJIBHBIX CHJI C HW3MEHCHHUEM MEXAHWYECKOM HSHEPruu CHUCTEMBI TeEll.
3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBU)KEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexo MOTEHIIMAIBLHON SHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCONIOTHO HEYNPYroro yaapa C MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cB3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYeCKOW SHEepPryuu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Moaekyasipaast Gu3Mka 1 TePMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxkeHue. uddysusa. Xapakrep IBIKEHUS U
B3aUMOJICMCTBYs 4YacCTULl BewlecTBa. MOJEnu CTpOeHUs Ta30B, KUJIKOCTEN U
TBEPABIX TeN U O0OBICHEHHE CBOMCTB BEUIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosiekyi. KonnuectBo BemiecTBa. [loctositHaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmeparyp
Lenbcns.



Mopgens  upeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJICKYJSPHO-
KMHETUYECKOW TEOpUM HJACaIbHOrO raza. AOCOJIIOTHash TeMmIepaTypa Kak Mepa
CpeIHEM KUHETUYECKOW DJHEPrMU TEMJIOBOro ABWXKEHMs vactull rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenneneeBa—Knamneipona.
3akoH [lanpToHa. M30mponeccsl B UACATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemlectBa. ['paduueckoe TMpeACTaBIEHUE U3OMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHudeckne yCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME HCKPETHOE CTPOCHHUE BellecTBa, QoTorpadun
MOJIEKYJ OPraHUYECKUX COCIUHEHUH.

OmnbiThl 10 T PY3Un KUJKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mopens omnbita IlITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WILTIOCTPUPYIOIIAs TPUPOY AaBICHHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HJACAIbHOTO Tasa,
M30IPOIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUN
00bE€Ma KOMHATHI, JABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTU MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuyeckass cucteMa. BHYTpeHHsIE SHEprusi TEpMOAMHAMUYECKOU
CUCTEMBbI U criocoObl €€ u3MeHeHus. KonuuectBo TeraoThl U padota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HWJeallbHOro  ra3a.  Buasl  Teruionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JyUYeHHE. Y IeJIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmnoTh Npu TeIionepeaaye.

[lonsiTue 00 amuabatHOM mponecce. llepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOJMHAMHUKUA K u3ompolieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoOpaTuMOCTh MPOIIECCOB B IIPHUPOJIE.

TenoBeie  MamuHbl.  [IpuHIUIBI ~ AEUCTBUA ~ TEIJIOBBIX  MAIIUH.
IIpeoOpazoBanuss HSHEPruM B TEIJIOBBIX MamuHax. KoadduuumeHT moae3Horo
nercTBus TeroBor MamumHblL. [ukn KapHo m ero ko3UIHMEHT MOJIE3HOTO
NEUCTBUSA. DKOJOTUYECKHE MPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW 3HEPruM Teja MPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OYTBUIKM MOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPIruM (TeMIlepaTyphbl) Tela Ipu TeIlonepenaye.

OnpIT 1m0 annabaTHOMY pAaCIIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTelNsi BHYTPEHHETO CTOpPaHUsl, pEaKTUBHOTO
JBUTATEIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mmepenne yaenpHON TEIUIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuwjecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHAeHcalus. Mcmapenue u kureHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3AyXa. HacelleHHBIM nap. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUS.

Tépnoe teno. Kpucramnuyeckue u amopdHbie Tesa. AHU3OTPOIUS CBOIMCTB
kpuctawioB. JKuakue kpuctamuibl. CoBpeMeHHble MaTepuanbl. [lnaBnenune u
KpUcCTaJIu3anus. Y ielnbHas Terora miasienus. Cyonumanus.

VYpaBHeHHE TENI0BOro OagaHca.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJIOTUHU MOJYYEHHUS] COBPEMEHHBIX MaT€pHUANIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoliCcTBa HACBIILIEHHBIX TaPOB.

Kurnienune npy noHM>XK€HHOM J1aBJICHUMU.

CriocoObl M3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus U IJIaBJICHUS KPUCTAINTMYECKOTO BEIECTBA.

JlemoHCcTpanus KpUuCcTajuioB.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

HN3mepenre OTHOCUTENIBHOM BIAXKHOCTU BO34yXaA.

Paznen 4. JiekrpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3auus Tell. OIEeKTpUYECKuid 3apsa. J(Ba BuIa JIIEKTPUYECKHUX
3apsaoB. [IpOBOAHWKM, OUAIEKTPUKU W MOJYINPOBOJHHMKH. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH KynoHa. TodeuHbI SIEKTPUUECKUAN 3apsia.
Onekrpuueckoe mnosie. Hanpsixk€HHOCTh  3nekTpudeckoro mnoiig. [IpuHuun



CYyHEPNO3UIMN BJIECKTPUUECKUX TMOJIeH. JINHMM HanpsiKEHHOCTH JJIEKTPUYECKOTO
TOJIAL.

Pabora cmnm  anektpoctatmueckoro  mojsA.  Ilotenmuman.  Pa3HoCTh
NOTEHIUANOB. [IpOBONHUMKM W JOUANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
Jnsnexrpuyeckas MpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHmeHcatop. D1eKTpOEMKOCTh IUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: HJIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATHUYECKAasl 3alllUTa, 3a3eMJICHUE JJIEKTPOIPUOOPOB,
KOHIEHCATOpP, KONMPOBAJIbHBIN anmnapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NMPUHIIUIT JEUCTBUS AIEKTPOMETPA.

B3anmopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEJL.

[TpoBOHKMKH B 3JEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3TIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMHU U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 3nekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUS CYLIECTBOBAHUSA DSJIEKTPUYECKOTO TOKA.
Uctounnku Toka. Cuita Toka. [IocTOAHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYIASI CHAJIa U BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHMKA TOKA.
3akon Oma a1t HOJIHOM (3aMKHYTO#) 35iekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBIICHUSI METAJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u MIpUMECHAas MIPOBOJUMOCTh
noynpoBoAHUKOB. CBolicTBa p—n-niepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKMI TOK B  pacTBOpax M  paciuiaBax  AICKTPOJIMTOB.
DIIEKTPONIUTUYECKA TUCCOLUUALMSA. DIEKTPOIIN3.



DJIEKTPUYECKU TOK B razax. CaMOCTOATEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [1na3ma.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHUE: aMIEPMETP,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, DJIEKTPOHArpPEBATENIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN MO/, TaJbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUItbl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIWHAPUYECKUX MHPOBOAHUKOB OT JJIMHBI,
IJIOIAY MOMEPEYHOr0 CEUCHUSI U MaTepuralia.

CwmenanHoe COeIMHEHUE MMPOBOTHUKOB.

[Ipsamoe wu3MepeHHe SIEeKTpOABMWKYIIEW cuibl. KopoTkoe 3aMblKaHHE
rajJbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOJIUTOB.

HckpoBou pa3psaa ¥ MpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PEZUCTOPOB.

N3Mepenne 37eKTpOABMXKYILIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUSL.

Habnronenue anmexktposunsa.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTE€MAaTHKH,
OMOJIOruM, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meswcnpeomemnvie nonsamusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIA (hakT, rumnoresa, (unyeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETTMPOBaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: peumieHue CHUCTEMbl ypaBHEHWH, JWHEHHas (QyHKUWUA,
napaboia, runepbomna, ux rpaduKd U CBOWCTBA, TPUTOHOMETpUUECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BHUJbI TEIUIONEpE/laud, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs MAacCCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU M



ra3oB, JJICKTPHYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIMTHYECKAs JUCCOLMALNSA,
rajbBaHUKAa.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHS B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUSA
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JApYyTHe), ABUraTEIb BHYTPEHHETO
cropaHusi, maponasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEpHUAIOB, B TOM YHCJIE HAHOMAaTEpHUANIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3aIUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIEKTPOHATPEBATEIbHBIC npuoOpHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHIL, FaIbBAHUKA.

11 KVIACC

Pa3nen 4. diexkTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHas UHOYKUUA

[TocTossHHple  MarHuThl.  B3auMonencTBHe  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mosie. Bexkrop MarHuTHOM UWHAYKUMWU. [IpuHUMO cCcynepno3uuuu
MAarHATHBIX NoJjed. JIMHMM MarHuTHOM MHAYKUMH. KapThHa JWHAM MarHUTHOW
WHYKIWHU M0JI1 HOCTOSIHHBIX MATHUTOB.

MarautHoe T1I0OJ€ TPOBOAHHMKA C TOKOM. KapThHa IHMHUNA HHAYKIUH
MArHUTHOTO TMOJISl JJIMHHOTO MPSIMOTrO0 MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOJHUKOB €
TOKOM.

Cwita AMmnepa, €€ MOAYJIb ¥ HallpaBJIICHHUE.

Cuna Jlopenua, e€ MOyJb U HAIpaBIICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM mose. Pabota cuinbl JlopeHna.

SlBiieHnEe DNEKTPOMArHUTHOM MHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHAYKUUA. OJEKTPOABMXKYILAS CWIAa HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
naaykuuu dapanes.

BuxpeBoe snexkrpuueckoe Imoie. OIESKTPOABMKYIIAs CHJIA HHAYKIHAU B
MPOBOJHUKE, IBUAKYIIEMCS MTOCTYIATEILHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[Tpasuiio Jlenua.

NHaykTUBHOCTh. SIBIEHHE CaMOMHAYKUMU. OJIEKTPOABWKYIIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKK C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHHUE: TIOCTOSIHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO y4YKa MATHUTHBIM TTOJIEM.

JIvHAM MHOYKIIMM MAarHUTHOTO TIOJISL.

B3aumonencTBrue AByX NMPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JlenictBre cunbl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

SIBieHne 3EKTPOMArHUTHON UHAYKIUH.

[Tpasuiio Jlenua.

3aBHUCUMOCTh JJIEKTPOABHKYIIEH CHIJIBI MHAYKIUHA OT CKOPOCTH WM3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHne caMOMHIYKIIUY.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yyeHne MarHuTHOTO OIS KaTYIIKHA C TOKOM.

HccnenoBanue 1encTBUs NOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHAH.

Paznea S. KoJsieOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUNHbIE KOJ1€OAHUA

KonebarenbHas  cucrema.  (CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
IMapmonunueckue konebanus. Ilepuon, yactora, amruutyga U (aza KojaeOaHUU.
[IpyxuHHBIM MasgTHUK. MaTreMaTHU4YECKUHM MAasTHUK. Y PAaBHEHUE TapMOHUYECKUX
koneOanuii. [IpeBpailieHre HEPruu NPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJeaqbHOM KOJIeOATeTbHOM KOHType. AHANOrus MeXAy MEXaHWYeCKUMHU U
ANeKTpoMarHuTHeIMU Konebanusmu. @dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPIUH B UJEaTHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeiHYX/I€HHbIE MEXaHUYECKHE
KoneOanus. Pezonanc. BeiHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.

ITepemennblii  TOK. CHUHYCOMIANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOIO TOKa. AMIUIMTYAHOE W JCHUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA U
HaIPSHKEHUS.

Tpanchopmatop. IIpousBoacTBO, nepeaadya U NOTpeOICHUE FIEKTPUUECKOM
SHEPruu. JKOJOTMYECKUE PUCKH NPHU MPOU3BOACTBE 3ANEKTpo’Heprun. Kynbrypa
WCIMOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHONW CHCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTU4YeCKUN MasTHUK).



HalGmronenue 3atyxaronmx KoaeOaHu.

HccnenoBanre CBOWCTB BBIHYXICHHBIX KOJIEOaHU.

Habmronenue pe3oHanca.

CBOOOHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuorpaMmbl (3aBUCUMOCTU CUJIBI TOKA U HANPSIKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHanc mnpu MNOCHENOBATENBHOM COEAUHEHUU PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Mopnenp TUHUY DIIEKTPOINIEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJA MaJlbIX KOjJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanne TmEepeMEHHOr0 TOKA B LEMH M3  MOCJIEAOBATEIIBHO
COEMHEHHBIX KOHJIEHCATOPA, KATYIIKNA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannyeckue BOJIHBI, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxopocTb
pacnpoCTpaHeHus W JJWMHAa BOJHBL llomepeuHble W OpPOJOJIBHBIE BOJHBI.
Nutepdepenius u nudpaxims MexaHM4eCKUX BOJIH.

3Byk. CkopocTh 3Byka. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI U3yUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B snekTtpomarnutHoil BoiHe. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MpesIoMJICHUE, Noisipu3anus, qudpaxkuus,
unrepdepeniusi. CKOpoCTh 3JEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEeHHE >IEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUUBI paguoCBA3U U TeNeBUIeHUs. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMArHOCTUKAa B TEXHUKE W MEAULHMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-meus.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPaHEHHUE TONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobromeecs Teno kak UICTOYHHK 3BYKa.

HaGmronenne oTpa)xeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u Tugpakiu MEXaHUMYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0H U
4acTOTOM KoJieOaHuH.



UccnenoBanune CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTpaXXEHUE,
MpeIoMIIeHHE, NoJigpu3anus, Tudpakuus, UHTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpaMoIMHENHOE pacIpOCTPAaHEHHWE CBETa B
oxgHopoaHou cpene. JIyu ceera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHUsi cBeTa. [locTpoeHne n3o00pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHBI MpesIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTelNb
npenomienus. [lonmHoe BHyTpeHHee otpaxeHue. lIpenesnbHbI yroa IMOJHOTO
BHYTPEHHETO OTPAKEHHUS.

HNucnepcus cseta. ClioxHBbIN cocTaB 6eoro ceera. L[BerT.

ColOuparomiue u pacceuBaroiiue JnuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME€ M ONTHUYEeCKas cujia TOHKOM JnH3bL. [locTpoenue wuzo0pa)keHuil B
COOMpAIONINX U pacceuBaroluXx JiMH3aX. PopMysa TOHKOW JIMH3bI. Y BEIMYECHUE,
JlaBaeMO€ JINH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBass ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOmoOIEHUST MAaKCUMyMOB M MHUHUMYMOB B HMHTEp(PEpPEHIIMOHHON
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YclIoOBUE HAOIIOICHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TU(PaKIMOHHYIO PEHIETKY.

[Tomapusanus csera.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAS
onTHKa, Tu(pakuoHHas peiéTka, IoJISIPOuI.

Jlemoncmpayuu

[IpssmMonMHEWHOE pPACIPOCTPAHEHUE, OTPAXKEHHE U TMPEIOMIICHHE CBETa.
Onrtuyeckue npudopsI.

[TonHoe BHyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB U300paKeHU B JIMH3AX.

Mopnenu MUKPOCKOIa, TEJIECKOA.

Habmronenue natepdepeHnu ceTa.

Habnronenune nudpakiuu cBeTa.

Habmronenue nucrepcuu cBeTa.

[Tonydyenue cnekTpa ¢ MOMOIIBIO ITPU3MBI.

[TonyueHue cexkTpa ¢ MOMONILI0 TUPPAKIIMOHHON PEIIETKH.

HabmrogeHnue nonsipusaiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



N3mepenne nokasartess nNpeioMIIEHHS CTEKIIA.
HccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.
Habmronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI ClIeHHAIBLHON TEOPUH OTHOCHTEIbHOCTH
['paHuIbl  NPUMEHUMOCTH  KJACCHYECKOM  MEXAHUKH. [TocTynatel
CIICLIMATIbHOM TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTb MOAYJIS CKOPOCTHU
CBETa B BAKyyM€, IPUHLIHUI OTHOCUTEIbHOCTH DUHILITEHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAIllCHUE
JUTAHBL.
DHEPrusi U UMIYJIbC PEASITUBUCTCKONW YaCTHUIIBI.

CBsA3b MACCHI C YHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YaCTHUIIbL. DHEPIUs
MTOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. Dnemenmot KBAHM OGO ONMUKU
®otoubl. @opmyna [lnanka cBs3u s3HEepruu PoToHa ¢ €ro YaCTOTOU. DHeprus
Y UMITyJIbC (pOTOHA.
OTtkpseiTHe 1 ucciaenoanue ¢horodrddexra. Onbitel A. I'. CToneToBa. 3aKOHBI

dborordpdexra. YpaBHenue OiiniureiHa ans dortodddexra. «KpacHas rpanuia»
dhororddexra.

JHaBnenue ceeta. OnwiTel I1. H. JleGenena.

XUMHYECKOE JIENCTBUE CBETA.

TexHudeckue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTonaTuuk, coHeuHasi 6baTapesi, CBETOIUOI.

Jlemoncmpayuu

®oto3(ppeKT Ha YyCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanne 3aKkoHOB BHEMIHETO GpoTodPekTa.

Cseronguon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmbiTel Pesepdopna mo paccessHHIO o -4acCTHII.
[Imanerapnas moxpens aroma. Iloctymarer bopa. M3nydenune wu mnoriouieHue
(OTOHOB TMpU TEpexojie aToMa C OJHOTO YPOBHS PHEPruM Ha JApyrou. Bujbl
criekTpoB. CIIEKTp YpOBHEW HEPTUU aTOMa BOJAOPO/A.

BosHoBbI€ cBOMicTBa yactull. Bosubl ne bpoitnsa. KoprnyckynsipHO-BOIHOBOM
Tyaau3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyUYCHHUE.

TexHuueckne yCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue IIMHBI BOJHBI Ja3epa.

HaGmronenve muHelyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HaGmronenue nuHeyaToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, JTOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHUs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOrO wu3iayueHus. CpoiictBa anbda-, OeTa-, ramMma-u3JIy4eHUS.
BinsiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA U HeuWTpoHa. HyknonHast monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. DNEKTPOHHBIN HM MO3UTPOHHBIM Oera-pacnan. ['amma-
M3JIy4YeHUE. 3aKOH PaJMOAaKTUBHOIO pacmnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHble cuibl. JlepekT Macchl siapa.

Snepnblie peakuuu. /lenenue u CUHTE3 AEp.

Snepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoGiaeMbl W TEPCHEKTHBHI
SAIEPHON IHEPrETUKU. DKOTOTUUECKUE ACTIEKTHI SIAEPHON SHEPrETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.

Metobl HAOJIIOACHUSI U PETUCTPAIIUU IIEMEHTAPHBIX YACTHII.

dyHamMeHTaIbHbIe B3auMoieicTBUs. EAUHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHU4ecKne yCTpOWCTBA U MPAKTUYECKOE ITPUMEHEHUE: TO3UMETP, Kamepa
Buinibcona, siaepHblil peakTop, aToMHas 0oMoa.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanne TpekoB 4acTuil (IO TOTOBBIM (hoTorpadusim).

Paznen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtansl pa3BUTHS aCTpOHOMUU. lIpUKIIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3nmHoro Heba. Co3Besnusi, sipkue 3BE3BI, IUIAHETHI, WX BHUIWMOE
JBHKCHUE.

CosHeuHas cuctema.

Connue. ConHeuHas akTHBHOCTh. McTounuwk sHeprun ConHila W 3BE3.
3BE31bl, UX OCHOBHBIE XapaKTEpUCTUKHU. [[narpamMma «CHEKTpaldbHbIA KJIacCc —
CBETUMOCTB». 3BE3Abl TJIABHOW IOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCIIENOBATEIbHOCTU. BHYTpeHHEE CTpoeHue



3B€371. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOXKICHUU U 3BoJrounu CoJiHIa 1
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenme u nBmxkenue CosHIA B
lNamaktuke. Tunsl ramaktuk. PaguoranakTuky U kBasapbl. YEpHbIE ObIPHI B AIpax
rajakTHK.

Bcenennas. Pacimmupenue Beenennoit. 3akon Xa661a. Pazberanue rajiakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie mpoOieMbl aCTpPOHOMHUH.

Yuenuuecxue nabnooenus

HaGmronennst HEeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHU I ISl ONPEICIICHUS TTOJIOXKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Us1 CEBEPHOTO MOJyIIApUs U SIPKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O0o0mariee NOBTOpPeHHe

Ponpr ¢u3ukm u acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKO,
COIMAIBbHOM U ATUYECKOU cepax AesTeTbHOCTU YeJIOBEKa, POJb U MECTO (PUUKHU
U ACTPOHOMHUHU B COBPEMEHHON HayYHOU KapTHUHE MHUPA, POJb PU3HUECKON TEOpUU
B (opMHUpOBaHMM MPEACTABICHUNH O (PU3HUECKONM KapTUHE MHpPaA, MECTO
(bu3nYecKor KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTaBICHUMN O IIPUPOJIE.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 kiacce oCyIIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3€A C KypcaMH MaTE€MAaTHKH,
OMOJIOrH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meswcnpeomemnvie nonsamusi, CBS3aHHbIE C W3YyYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIA (hakT, rumnoresa, (unyeckas BEIUYMHA, 3aKOH,
Teopusi, HaOII0/ICHHE, SKCIIEPUMEHT, MOJIETTUPOBaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pelieHHE CHCTEMBl YpPAaBHEHHUH, TPUTOHOMETPUYECKHUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPbl U MX MPOEKUMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMH, NPU3HAKU TOAO0OUS TPEYTrOJIbLHUKOB,
onpeiesieHne oAU MIOCKUX GUryp u oobeéMa Tel.

buonocus: »nexTpuyeckue SBICHUS B KUBOM MpuUpojLE, KolieOaTelbHbIC
JIBUKECHUS B )KUBOU MPUPOJE, ONITUYECKUE SBJICHUS B KUBOW IPUPOJIE, IEUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsI CTPYKTypa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUs KPUCTAUIMYECKOM PEHIETKHU, CIEKTPAIbHBIN
aHAJIN3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€XH MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUM.

Texnonocusa: IJHWHWUMA DIEKTPOIIEpENAd, TEHEPATOpP IEPEMEHHOr0 TOKa,
3JIEKTPOJBUTaTENb, WHAYKIHOHHAS II€Yb, pajaap, pPaguoONpPUEMHUK, TEJIEBU30D,
anteHHa, teiaedon, CBY-medb, MpPOEKIIMOHHBIM amnmapaT, BOJOKOHHAas OITHKA,
coJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mnpenmera «Duzuka» Ha ypOBHE CpeIHEro OOIIEro
oOpazoBaHusi (6a30BbIi YPOBEHB) JOJIAKHO OOECIEUUTh JOCTUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAINIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3YyJAbTAThl OCBOCHUS yueOHOro npeaMera «Pu3nKa» JT0IKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIlEeCTBa, pPacUIMpPeHUE >KU3HEHHOTO
ONbITa U OMbITA ASATEIBHOCTH B MPOLECCE PEATU3alUM OCHOBHBIX HAINPABICHUMN
BOCIIUTATEIIbHOM JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCsad KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUMCKOI0 OOIIECTBA;

MPUHATAE  TPAJUIHUOHHBIX  OOIIEYETOBEYECKUX T'yMAaHUCTUYECKUX U
JNIEMOKPATUYECKUX [IEHHOCTEN;

TOTOBHOCTHh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOIO
oO111ecTBa, y4acCTBOBaTh B CAMOYIIPaBICHUHU B 00pa30BaTEIbHON OpraHu3allly;

YMEHUE B3aUMOJEUCTBOBATH C COMAIILHBIMU HHCTUTYTAMHU B COOTBETCTBUHU C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPUMOTUYECKOT0 BOCIIMTAHUSA:

chopMHPOBAaHHOCTH POCCUMCKOU TpakJaHCKOMN UICHTUYHOCTH,
MaTpUOTU3MA,;

LIEHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PUBHKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATH CHUTYaAIlMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCIIE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIKOUAsl 3CTETUKY Hay4YHOT'O TBOPYECTBA,
MpUCYIIETO (PU3NYECKOM HAYKE;



5) Tpy10BOr0 BOCIMTAHUS:

HHTEpeC K pa3audHbiM cdepam mpodheCCHOHATBHON AEATEIBbHOCTH, B TOM
YHCJIe CBA3AHHBIM ¢ (PU3UKON U TEXHUKOW, YMEHHE COBEPILIATh OCO3ZHAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHHUIO B 00JaCTH
(hU3UKY Ha TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rn4eCcKOro BOCIIUTAHMS :

c(hOpMUPOBAHHOCTh HKOJOTMYECKON KYIbTYpbl, OCO3HAHHE TJIO0ATHLHOIO
XapakTepa dKOJOTHIECKUX TpodIieMm;

IJITAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUI B OKPYKAIOIIEH Cpelie HA OCHOBE
3HaHUSA LEJIEH YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;

pacliMpeHue OmbITa ACATEIPHOCTH HKOJOTHYECKOM HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) 1EHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAy4YHOW [IeSITeJIbHOCTH, TOTOBHOCTH B Mpoliecce
u3yueHuss (U3UMKH  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BaTEIbCKYIO
NeATEeNIbHOCTh UHJIUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJbHbIE YUeOHbIe NeicTBUS
Bba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENTFHO ~ (OPMYNHPOBATh W aKTyalH3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPEeNEeNsATh LETN NEATEIbHOCTH, 3aJaBaTh IMapaMEeTpbl U KPUTEPUU HX
JTOCTU)KCHUS;
BBISIBIATh 3aKOHOMEPHOCTHM M TIPOTHBOpPEYHMS B  paccMaTpUBaeMbIX
bu3nYeCKUX ABICHUSX;
pa3palaTeIBaTh IUIAH pelIeHUs MpoOJeMbl ¢ YUETOM aHaiIH3a WMEIOUIUXCA
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTUBBI B ACSITEIbHOCTD, OIICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OIICHUBATh PUCKHU TOCIEACTBUN e TEIbHOCTH;
KOOPAMHHUPOBATH W  BBINOJHATH paboTy B  YCIOBUSAX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aWMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBINIJICHUE NP PEIICHUN KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciieoBaTe1bcKHe AeHCTBHUS:
BJa/IeTh HAYYHON TEPMHMHOJIOTHEW, KIIOUEBBIMU TMOHATHSIMH W METOJaMHU
(bu3NYeCcKON HAayKu;



BIIaJIETh HaBbIKAMHU y4€OHO-UCCIEI0BATEIBCKON U MPOCKTHOU JEeSTEIbHOCTH
B o0nactu (pu3uKuU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pelIeHus1 3ajay (U3UUECKOro COojepKaHusl, MPUMEHEHUIO PA3IUYHBIX
METOJIOB MTO3HAHMS;

BIIQJIETh BHUJIAMHU JICSITEIBHOCTH TIO TOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpEeTallud, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3IMYHBIX Y4YEOHBIX
CUTyalusX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKWU;

BBISIBJISITh TIPUYMHHO-CJIEACTBEHHbIE CBS3M U aKTyaIM3UpOBaTh 3ajiauy,
BBIJIBUTaTh TUINOTE3Y €€ PpEIICHUs, HaXOJUTh apryMeHThl [JIsi JOKa3aTebCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATh IMOJYYECHHBbIE B XOJE€ pELICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa3oBaTENbHOU
NEATEeNIbHOCTH, B TOM YUCJIE IPU U3YUYCHUU (PUBHKY;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETb TMEpPEHOCUTh 3HaHuUs 1o (QU3MKe B MPAKTUUYECKYI0 00JacTh
KU3BHEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JaCTel;

BBIJIBUTaTh HOBBIC UJIEH, MPE/IJIaraTh OPUTUHAIIBHBIC MOJX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4u, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BIIaJIETh HaBBIKAMU MOJy4YeHHs MH(MOpMaUKU (PU3HUECKOTO COACPKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOUCK, aHAJU3,
CUCTEMATH3alUI0 M HHTEPIpEeTaluio MH(pOpMaluu pa3iuyHbIX BUAOB U (HOpM
MpeCTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAIUY;

UCIOIb30BaTh  CpPEeACTBA HMH(POPMAIMOHHBIX UM  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a7a4 ¢ coOJrofeHueM TpeOOBaHUW HSProHOMHUKH, TEXHHUKH 0€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHusi, MPaBOBBIX W  3THYECKUX HOPM, HOPM
MH(POPMALIMOHHON 0€30TacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJICpXKaHUS B Pa3NUyHbIX (Qopmarax ¢
y4€TOM Ha3zHayeHUs MHGOpPMALUU U 1IEJIEBOM ayAUTOPUH, BEIOUpAsk ONTUMAIbHYIO
(dbopmy npesicTaBiICHUsI U BU3yaIUu3alluu.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIe 1eHCTBHS:
OCYHIECTBJISITh  OOILllEHHE Ha ypokax (U3MKH U BO BHE-YPOUHOU
NeATEeNbHOCTH;



pacno3HaBaTh NOPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallMd W  cMsr4dath
KOH(JIMKTHI;

Pa3sBEPHYTO U JIOTUYHO MU3JIAraTb CBOK TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPE/CTB;

IIOHUMATh U HMCHOJIB30BaTh NMPEUMYIIECTBA KOMAHIAHOW W WHAMBUIYAJIBHOU
paboThI;

BBIOMpATh TEMATHKy UM METOJAbl COBMECTHBIX JACHCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXX0I'0 YIeHA KOJIJICKTUBA,

IIPUHUMATh  LI€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBaTH WU
KOOPAUHUPOBATh ACUCTBUS MO €€ NOCTUXKEHHUIO: COCTABJISTH IUIAH JCUCTBUM,
pacupenensaTh poiM ¢ YYETOM MHEHHH YYaCTHHUKOB, OOCYXJAaTh PE3YJIbTAaThl
COBMECTHOM padoThI;

OLICHUBATh KAadye€CTBO CBOECrO0 BKJIaJa M KaXKAOI0O yYaCTHMKA KOMAaHIbI B
o0l pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

[peajaratb HOBBIE IIPOEKTHI, OLEHUBAThL HAEU C IMO3ULUA HOBU3HBI,
OPUT'MHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TIOBEIECHUE B Pa3IMYHBIX
CUTYalLUAX, IPOSABIIATh TBOPUECTBO U BOOOPAKEHNE, ObITh NHULUATHBHBIM.

PeryasitTuBHbIe YyHUBepcaJbHbIe YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JESTEILHOCTh B 00JIacTH
(GU3UKM W acCTPOHOMUH, BBIABJISTH MPOOIEMBI, CTaBUTh U (POPMyIUPOBaATH
COOCTBCHHBIC 3a1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KauyeCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTHYECKON PabOThl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEINOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuupsTh paMKH y4eOHOro MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHUpPOBATH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO S3PYAUIIMU B 00JacTu
(hbU3UKH, TOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CUTYyallMsiM, BHOCUTh KOPPEKTUBBHI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BIIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  pedeKCHH  Kak  OCO3HAHUS
COBEpIIAaEMbIX JCHCTBUA UM MBICIUTENBHBIX MPOLECCOB, MX pe3yJbTaTOB U
OCHOBAHM;



HCIIOJIB30BaTh MPHUEMBI peIICKCUU ISl OIEHKH CUTYaIlid, BEIOOpA BEPHOTO
peIICHHS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEHICHUS IO WX
CHIKCHHIO;

MpPUHUMATh MOTHBBI M apryMEHTHl APYTHX TMPH aHAIW3€ pPE3yIhbTaTOB
TeSTETHHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEIOCTAaTK! U JOCTOMHCTBA,;

MpPUHUMATh MOTHBBI M apryMEHTHl APYTHX TMPU aHAIU3€ pPE3yIbTaTOB
TeSTETHbHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OMIMOKH.

B mporecce noCTKEHUS JWMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMEI
no ¢u3uKe s YPOBHS CpEAHEro oOmero ooOpa3oBaHus y OOydarolmuxcs
COBEPIIEHCTBYETCS OMOIMOHAIILHBIN WHTEIUIEKT, MIPEATOIar AFOIIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOUAIONIETO CTOCOOHOCTh TIOHUMATh CBOE IMOIIMOHATLHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOITMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJUPOBAHMS, BKIIOUYAIONIETO0 CAMOKOHTPOJb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTUPOBAThCI K
AMOIIMOHATLHBIM U3MEHEHHUSIM U TMIPOSIBIISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K TOCTIDKCHHIO TEIH U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTH, YMEHHE EWCTBOBATH HWCXOJs M3 CBOMX
BO3MOKHOCTEN;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATFHOE COCTOSTHHE
IPYTHX, YYUTBIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITIOUAIONNX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATh HHTEPEC U pa3pemaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K koHny oOyuyenuss B 10 kiacce mnpeamMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA IpUMEpax pojib U MecTo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IIPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YYEHHBIX (U3HUYECKUX MOJIEIICH:
MartepualibHasi TOYKa, HHEpIMalibHasl CUCTeMa OTCUéTa, aOCOJIFOTHO TBEPOE TEJIO,
HJICAIBHBIN a3, MOJICJIM CTPOCHUS Ta30B, KUJAKOCTEN M TBEPABIX TEJI, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHnr PU3NUecKux 3ajay;



pacro3HaBaTh (puU3MUECKUe SIBICHUS (TPOLECChl) U OOBSACHITH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMSI BELIECTBA U
AJEKTPOJUHAMUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBIKEHHE, CBOOOJHOE TaJieHHE TeJ, JBWKEHHE [0 OKPY>KHOCTH, HWHEPIUs,
B3auMojielicTBue tei, Auddy3us, OPOYHOBCKOE IBHXEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHE, HWCHAPEHUE, KOHJCHCALMs, IJIABJICHUE, KPUCTAIIM3ALNS, KUIICHHE,
BJIAJKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
COCyZ€, CBS3b MEXAY M[apaMeTpaMu COCTOSIHMA Ta3a B HM30Ipoleccax,
ANIEKTPU3aLUs TEJl, B3AUMOJCHUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHHUE, MCMOJNb3ys (U3NYECKUE BEJIUYUHBI:
KOOpAMHATA, MyTh, IMEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tella, CHIa,
MMITYJIbC TE€Jla, KNHETUYECKas dHEPrus, NOTCHUUAJIbHASA YHEPIrusl, MEXaHWYeCKas
paboTa, MexaHWYecKass MOIIHOCTh; MpPU OMNHCAHWU MPABWIBHO TPAKTOBATH
(U3UYECKHUIT CMBICT HCIHOJIB3YEMbIX BEIWYUH, UX OOO3HAYCHHS] U E€IUHUIIBI,
HaxXOJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIUUUHY C APYTUMU
BEJIMYMHAMMU;

ONUCHIBATh H3YYEHHBIC TEIUUIOBBICE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONb3ysd (PU3MYECKUE BEJIMYMHBI: JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAS] DHEPIrUsl XaOTUUYECKOTO JBHUKEHHS MOJEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHSIS SHEprusi, padbora rasa,
KO3(pUIMEHT TMOJE3HOr0 JACHUCTBUSI TEIUIOBOIO JBUTATENs; MNpPU ONHCAaHUU
MPaBUJIBHO TPaKTOBaTh (U3UYECKUM CMBICHI HCHOJB3YEMbIX BEJIMYHMH, WX
o003HaUeHUs] W EIUHMIIBI, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIIUE JIAHHYIO
(U3UYECKYIO BETUYUHY C APYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JJICKTPUUYECKHE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKUE
ABJICHUS (TPOLIECCHI), UCTIONB3Ysl (DU3NUYECKUE BETUUYUHBI: JIEKTPUUYECKUN 3apsii,
AJEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJs, TOTEHIHAN, PA3HOCTh MOTEHIIMAJIOB;
IpU ONUCAHUM TMPABUIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHUS M EJUHUIIbI; YKa3biBaThb (DOPMYIIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMU BETUYMHAMU;

aHAJTM3UPOBaTh (PU3MYECKHUE MPOLECCHl U SBJICHUS, UCMONB3Yys (Puznueckue
3aKOHBI U TIPUHIMIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, I u III 3akonsl Her0TOHA,
3aKOH COXPaHCHMUSI MEXAHUYECKOM JHEPru, 3aKOH COXPAHEHUs MMITYJIbCa,
MPUHLUI CYNEPHO3UIMU CUJ, NPUHIUIT PABHOINPABUS WHEPUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JBHKEHHUS MOJEKYII C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
AJEKTPUYECKOrO 3apsana, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO



(GhOopMyIHUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHHE U YCIIOBUS (TPaHUIIbI,
00J1acT) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBbIC MPUHIUIBI ACHUCTBHS MalllUuH, NOpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCJIOBHUS UX 0€30MacCHOTO MCIIOIb30BAHUS B
IMOBCEHECBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBaHUI0 (U3UYECKUX SBJICHUN W
MPOILIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM, MpU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(bopmMynIHpoOBaTh BHIBOJIBL

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH ITOIPELIHOCTEN U3MEPEHNU;

UCCNIEIOBAaTh  3aBUCUMOCTH  MEXAy  (U3MYECKHMMHU  BEJIMYMHAMHU  C
MCIIOJIb30BaHUEM MPSIMBIX H3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uUKCUpOBaTh PE3yJAbTAaThl MOJIYUYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B
BUJIe TaONuUIl U rpaduKoOB, A€aTh BEIBOABI 110 PE3yIbTaTaM HCCIIEI0BaHUS;

coOJIo1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydyeOHOro SKCIEepUMEHTa, Y4eOHO-UCCIEIOBATENbCKONM W MPOEKTHOU
JEATENIbHOCTU C HCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a00PATOPHOIO
000py10BaHUS;

pemiath pacu€THBIC 3a7add C SBHO 3aJaHHOM (QU3MYECKOW MOETBIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3a/1auu
BBIOUpaTh (PU3UYECKYI0 MOJENb, BBIACIITh (PU3NUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBbIE Jig €€ pEeIICHUs, MPOBOJUTh PACUEThl U OLIEHUBATH PEATBLHOCTH
MOJIY4YEHHOI'0 3HaueHUs (U3NUECKON BEIMUUHBIL;

peniaTh KaYeCTBEHHbBIE 3a/1aul: BRICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUM C OMOpONM Ha HM3Yy4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3nuecKue SBICHUS;

UCIONB30BaTh  MpPU  pEIIeHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJIOTUU JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIlUU
U MpeJCTaBlICHUs] y4eOHOW M HAyYHO-NOMYJSApHOU MHPOPMAIUHU, MOJTYYSHHOU U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOIy4aeMyl0 HH(GOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYXAIIIEro MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3MKE B MOBCEAHEBHOW KU3ZHU
JuIsi obecrieyeHrs 0€30MaCHOCTU MPU OOpaIlleHUH ¢ MPUOOPAMU U TEXHUUYECKUMU



YCTPOUCTBaMHU, JJII COXPAHEHHS 370POBbSI U COOJIFOACHUS HOPM IKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpyNNe C BHIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBaTh paldOTy TPYIIbI, pPAlMOHATIBLHO pacHpeAcssiTh O00S3aHHOCTU U
IJIAHUPOBATh JECSATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIIbBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koHny oOyuyenuss B 11 kiacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTo (Ppu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B IMPAKTUYECKOU JIEATEIbHOCTH JIFOJIEH, LEJIOCTHOCTh WM E€IHUHCTBO
($ur3MYeCcKOl KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJEIICH:
TOYEUYHBIN AJEKTPUUECKUHN 3apsll, JIyd CBETA, TOYCUHbIM UCTOYHUK CBETA, AIEpHAs
MOJIelb aTOMa, HYKJIOHHas MOJIeJb aTOMHOTO siipa NpHU peuieHud (HU3NYECKUX
3a1a4;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHN U KBAHTOBOM (DU3UKH: JIEKTpUUECKAs MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCWCTBUS TOKA, B3aUMOJCHUCTBHE
MAarHUTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JI€MCTBUE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JBIXKYUIMUCS 3apsii, AJEKTPOMArHUTHbBIE KoJIeOaHUS U
BOJIHBI, MPSAMOJMHEWNHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
unrepdepennus, audpakuus W MOOJApU3alUsi  CBETa, JHCIEPCUS CBETa,
dbotoanexTpuueckuit 3pdext (potorddekT), cBeTOBOE NaBICHUE, BOSHUKHOBECHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOJd, €CTECTBEHHAasd W HWCKYCCTBEHHAasd
PaIHOAKTUBHOCTb;

ONMHUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKUE, ANEKTPUUYECKYI0  MPOBOJUMOCTh  Pa3lIMUHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (MPOIECChI), UCMONB3YSd (PU3NUECKUE BEIUUYUHBI:
AJEKTPUYECKUIN 3apsji, CHJIA TOKA, DJICKTPUUYECKOE HAIPSHKEHUE, 3JIEKTPUUYECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJIEKTPOABIKYIAs CHJIa, paboTa TOKa,
WHIYKIMS MarHuTHOrO TMojs, cuia Amnepa, cuna JlopeHna, WHIYKTUBHOCTD
KaTyIIKHA, SHEPrusl JJIEKTPUUECKOr0O M MAarHUTHOIO MOJIEH, MEPUOJ M YacToTa
KojeOaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsij U Cuja TOoKa B Mpolecce
rapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWil, (OKYCHOE pacCTosHUE U
ONTHYECKasl CHUJIa JIMH3bI, IMPU ONUCAHUM NPABUIBHO TPAKTOBATH (HU3NUYECKUUN
CMBIC HCIOJB3YEMbIX BEJIWYMH, HX OOO3HAUYECHUS U €AUHUIIBI, YKa3bIBaTh
(GbopmyIbl, CBSA3bIBAIONIME JaHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHUMU
BEJIMYMHAMMU;



OMHUCHIBATh H3YYEHHbIE KBAHTOBBIE SIBJICHUS M MPOILIECCHI, KCIOJb3Ys
(¢u3nYecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrUsi U UMNYJbC (POTOHA, IEPUOJI TOIypacnaga, SHEPrus CBI3U
aTOMHBIX SIJIEp, MPU OINKCAHUM TMPABWIBHO TPAKTOBATH (DU3UUYECKUM CMBICT
UCIIOIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS] U E€IUHHUIIBI, YKa3biBaTh (OPMYIIbI,
CBSA3BIBAIOIINE JaHHYI0 (U3UYECKYIO BEIMYMHY C JPYTUMH BEJIUYMHAMH,
BBIYUCIISITh 3HAaU€HUE (PU3NYECKOM BETMYNHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCMONb3Yys (Puznueckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUS NPOBOAHUKOB, 3aKOH Jkoymsa—JleHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIMH, 3aKOH MPSMOJUHEHMHOrO0 PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI NPEJIOMJICHUSI CBETa, YpaBHEHHE ODUHIITEHHA misi Pororddexra,
3aKOH COXPAaHEHUS SHEPrUHU, 3aKOH COXPAaHEHUS HUMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsI MAacCOBOT0 uwMcia, mocTyiaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MAaTeMaTH4YeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
MIPUMEHUMOCTH;

OMpEeNIEeNATh HAMIPABICHHE BEKTOPA UHIYKIIMM MarHUTHOTO TMOJISI TPOBOIHUKA
C TOKOM, CWJIbl AMniepa v cuJjibl JIopeH1a;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37AaBaeMOE€ IUIOCKHUM 3€pKajoM,
TOHKOH JIUH30M;

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCIENOBAaHUI0 (U3UYECKUX SBJICHUN W
MPOIIECCOB C HCMOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(bhopMynIHpoOBaTh BHIBOJIBL

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH MTOIPELIHOCTEN U3MEPEHN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BAaHUEM
NpSIMBIX HU3MEPEHUN: MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yAbTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUJAE TaOIUI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO pPe3yJibTaTaM UCCIICI0BAHMUS;

coOJIro1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEIACHUU UCCIEIOBAHUN B
paMKax y4eOHOro »SKCIEepUMEHTa, Y4eOHO-UCCIEIOBATEIBLCKONM U MPOEKTHOU
JEATEeNIbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a00PATOPHOIO
000py10BaHUS;

pemiath pacu€THBIE 3a7add C SBHO 3aJaHHOM (QU3NUECKOW MOIETBIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3a/1auu



BBIOMpaTh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (POPMYIIBI,
HEOOXOoUMbIE Jid €€ pEeIIeHUs, MPOBOJUTh PACUEThl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaueHUs (U3NUECKON BEIMUUHBIL;

pelaTh KaYeCTBEHHbBIE 3aJ/1aul: BRICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUM C OMOpodM Ha M3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(bu3nvecKue SBICHUS;

UCIONB30BaTh  MpPU  pEIIeHWH  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIUU
U MpeJCTaBlICHHs] yUeOHOW M HAyYHO-NOMYJSApHOU MHPOPMAIUU, TOJTYYSHHOU U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOIYyYaeMyl0 HH(OpPMAIIHIO;

OOBSICHSITh TPUHIMUIBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBHS UX 0€30MacHOTO MCIOJIb30BaHUSI B MOBCEIHEBHOM
KU3HH;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3MKE B MOBCEAHEBHOW KU3ZHU
JuIsi obecrieyeHrs 0€30MaCHOCTU MPU OOpaIlleHUH ¢ MPUOOPAMU U TEXHUUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHS 3JI0POBbSI U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOTO
MOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpyNNe C BHIIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBLHO pacHpeAcssiTh O00S3aHHOCTU U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OIEHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
NMpOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUS
1.1 @du3uKa U METOJbl HAYYHOT'O TIO3HAHUS 2 bubmorexa [JOK
' HI3HKA 1 METOR Y https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
Bubnuoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
2.2 Hlusamuica ! https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/7E41bF72
Htoro no paszneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
3:2 OCHOBbI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka [IOK
' @Da30BbIE NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. QJIEKTPOJAUHAMUKA
Bubnuoreka [JOK
41 DueKTpocTatitia 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3nekTpudeckuil Tok. TokHu B bubmmoreka [IOK
4.2 12
pPa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68



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

11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/ P KonTpoabnbie | IIpakTnueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
L1 MaruauTtHoe noJje. DJIeKTpoOMarHuTHast 1 | 3 bu6numoreka [IOK
' WHIYKLUS https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKue U JIeKTPOMarHUuTHbBIE 9 1 bubmmoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢c
MexaHu4ecKue U JIeKTPOMarHUTHbHIE bubmmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
Bubnuoreka [JOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cieaNbHOU TEOPUH 4 | bubmmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAaHTOBOM OTITHKHU 6 hitps-//m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmuorexa [JOK



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

https://m.edsoo.ru/7f41c97¢

4.3

AToMHOE s1pO

Bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pasaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKI 7 buomorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pasaeny 7
Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 OO6o01maroniee NOBTOpEeHNE 4 E;IDGSJ:I;;T:;?)ESE 1c97c
Hroro no pasaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIEKTPOHHbBIE
Ne Hara nudposkIie
Tema ypoka Koutpoabubie | IlpakTHyeckne
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
®du3uKa — HayKa O MPUPO/IE.
1 Ha o e ZK of f 1 bubmuorexa [JOK
HbIE€ METO/bl TO3HAHUS
i A https://m.edsoo.ru/ff0c32¢e2
OKPYXAaIOIEro Mupa
Pounb u MecTo (puzuku B
) (hopMHUpPOBaHUH COBPEMEHHOM | bubmmoreka [JOK
Hay4HOW KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETbHOCTH JIIOIeH
MexaHnueckoe JIBUKEHHUE.
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO bubmuorexa [JOK
3 1
nerkenusd. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
4 PaBHOMEpHOE NpSIMOIMHENHOE 1 bubmmoreka [IOK
JIBUDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MTPSMOJIMHEIHOE | bubmmoreka [IOK
JIBUDKEHUE https://m.edsoo.ru/ff0c372¢
6 CBoOoiHOE TTafieHne. Y CKOpeHue | bubmmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonmneiiHoe nBUXKEHUE.
7 I[p ’)KEHUE MaTepUaTLHOW TOUKHU T10 1 bubmorexa [JOK
BIDKEHHE MaTepUATIbHON TOUKHU
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpunHiun oTHOCUTENBHOCTH | anumes. 1 bubmmoreka [JOK



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

WNuepumanbHble CUCTEMBI OTCYETA.
[Tepsrrit 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3bel

Macca Tena. Cuna. [lpunuun

9 CYyHEepHO3UIMU CHI. BTopoii 3akoH bubnnorexa LIOK
yIep ' P . https://m.edsoo.ru/ff0c3be8
HeroTona A MarepuanbHOM TOUKU

10 Tperuii 3akon HeroToHa 1 bubmmoreka [IOK
MaTepUaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMHUPHOTO TroteHus. Cumna

11 TspkecTu. [lepBas kocmuueckas bubmorexa [JOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kosddumment tpenus.

13 Cuna CEH OTI/IBJIGI({I)I/(II:I pu ,Z[BI/I)I:CCHI/II/I bubnnorexa LIOK

P p https://m.edsoo.ru/ff0c3{76
TeJa B KUJKOCTH WM raze
[TocTynarensHO€ U BpanaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO TEIa. bubmmoreka [JOK
MowmenT cunsl. [lnedo cuiibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tela
NMnynsc MmaTepualbHON TOYKH,

15 CUCTEMBbI MaTEPHAIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUIKEHUE
PaGoTta 1 MOIITHOCTH CHITBIL.

16 Kunernueckas 3Heprusi MaTepuabHON bubmmoreka [IOK
To4ku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPruun

17 [TorenumanpHas 3HEPTHUSL. bubmmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorenuumanbHas s3HEPrus ynpyro
ne(popMHUpPOBAHHON TIPY>KUHBI.
[TorenumanpHas SHEPTHs TeNa BOIU3N
MMOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ff0c461a

18

[ToTeHuanpHble ¥ HENOTEHIMATBLHBIE
cuiibl. CBA3b pabOTHI
HETMOTEHIIMAJIBHBIX CHJI C U3MEHEHUEM
MEXaHMYECKOHM SHEPTHUH CUCTEMBI TEll.
3aKOH COXpaHEHHUsI MEXaHHUUECKOM
SHEPTUn

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopnas pabora
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHMUECKOW SHeprun
TeJa Ha IPUMEPE PaCTHKCHUS
PE3UHOBOTO KI'yTa»

20

KonTtponpsHas paboTa 1o teme
«Kunematuka. JluHamuka. 3aKOHBI
COXPAHEHUS B MEXAHHUKE)

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKOHM Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKECHUS U
B3aUMO/JICICTBHUS YaCTHUL[ BELIECTBA.
Moaenu cTpoeHus ra3oB, KUIAKOCTEN
U TBEPBIX TEII

23

Macca monekyn. Konnuecto
BemiectBa. [locrosinHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usmepenue. lllkana remneparyp



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

Lenbcus

WUneanbusiii raz 8 MKT. OcuoBHOE

Bubnuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas Temmeparypa Kak Mepa
%6 CpellHel KUHETUYECKON IHEPTUn bubmmoreka [JOK
JBUYKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlanbToHA. ["a30BbIE 3aKOHBI
JlaGopaTopnas pabora
73 «HMccnenoBanre 3aBUCUMOCTH MEKTY
rnapameTpamMu COCTOSIHUS
pa3peKEHHOT0 ra3ay
29 N3onpornecchl B uAcaIbHOM raze U ux Bubnuoreka [JOK
rpaduyeckoe mpeacTaBieHUE https://m.edsoo.ru/ff0c570e
Buyrpenussa sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ m3MeHeHus. KomuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPrus OJJHOATOMHOIO UJEAILHOTO
rasa
31 Buns! Tennonepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5c36
VY enpHast TENIOEMKOCTD BEILIECTBA.
32 KonunuecTBo TennoTsl npu bubmorexa [JOK
o https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuabaTHbIN poliece
3 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubmmoreka [IOK
MPUMEHEHUE K U30IIPOLIECCAM https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTh mpo1ieccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoit 3akox
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[punuun neiicteus u KI1J TernoBoit

Bubnuoreka [JOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KI1|
37 DKosornyeckue mpooIemMbl
TETI0YHEPTeTHKU
18 O6o06maromuii ypok «MoJieKymsipHas bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOTUHAMUKI) https://m.edsoo.ru/ff0c6938
KonTtponesHas paboTa 1o teme
39 «MonexynspHas ¢puzuka. OCHOBBI buomorexa LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHUS. bu6mumoreka [IOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOCoIoTHAs U OTHOCUTENbHAS
41 BJIAKHOCTB BO3Ayxa. HachleHHbII bubmmorexa LHOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnuueckue u
4 amopdHbIe Tena. AHU30TPOIHS bu6mmoreka [IOK
CBOMCTB KpHUCTAILJIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTtayibl. COBpEMEHHBIE MaTEPUATBI
[TnaBieHue U KpUCTATUTH3AIIHSL.
43 VY nenbHas TEIOTA MIaBIECHUS bubmmorexa LHOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarus
Bubnuoreka [JOK
44 YpaBHEHHE TEIIOBOTO OanmaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tei. INeKTPUIeCKUun bubmmoreka [JOK

3apsan. JIBa BUIa SIIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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
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3aps/I0B

[IpoBOAHUKH, TUDTIEKTPUKHA U

46 MOJIYIIPOBOIHUKU. 3aKOH COXPaHEHUS bubnnorexa LOK
yip ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsija
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbINH 3I€KTPUIECKUAIT bubnnorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTB JIEKTPUYECKOTrO
43 noJist. [IpyHIMMI cynepno3unuun bubmmoreka [IOK
ANEKTpUYECKUX nosel. JInnun https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTU
PaboTa cuiI 3JIEKTPOCTaTUUECKOTO
49 ons. [lote aina3 oc bubmorexa [TOK
nois. Ilorenmuan. HOCTb
https://m.edsoo.ru/ff0c6f00
MMOTEHIIHAIOB
IIpoBOAHUKU U JUIIEKTPUKHU B
50 ) peK OCTaTHYECKO op e bubmorexa [IOK
JIEKTPOCTATUY M IIOJIE.
p https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHUIIAEMOCTb
Bbubmuoteka [JOK
51 OnexkrpoémMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHcaTOpa. DHEPrud 3apsKeHHOTO bubnnorexa LIOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTopnas pabota "U3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIMIT NERCTBUA U IPUMEHEHHUE
54 KOH/JIEHCATOPOB, KOMIMPOBAILHOTO

ammapara, CTpyHHOT0 IpUHTepa.
DnexTpocTaTHUecKas 3allluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azemiieHHE IEKTPONIPHOOpOB

55

DNEKTpUUYECKUH TOK, YCIOBUS €ro
cywectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conportusnenue. 3akon Oma st
y4JacTKa LEenu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COEIMHEHHE
npoBoIHUKOB. JlaGopaTopHas pabora
«M3ydyeHue cMEIIaHHOTO COeTMHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH JIxoynsa-Jlenua

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

58

3akoH OMa Jyist TOJIHOM (3aMKHYTOM)
anekTpuieckoi nenu. Koportkoe
3ambikanue. JlabopaTopHas paborta
«M3mepenne DJ1C ucTouHnka ToKa u
€ro BHYTPEHHETO COIIPOTUBIICHUS

0.5

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

59

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTE
CONPOTHUBIICHUS METAJIJIOB OT
Temmneparypbl. CBEpXIPOBOAUMOCTD

60

DNEeKTPUYECKUN TOK B BAaKyyMe.
CBoiiCTBa AIIEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTh. CBoiicTBa
p—n-nepexoa. [TomynpoBoJHUKOBEIE
npubOpHI

bubmuorexa [JOK
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

DNEeKTpUUYECKUI TOK B PaCTBOPAX U

6 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmumoreka [IOK
DNEeKTPOIUTHYECKAs! JUCCOLIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUYECKUN TOK B raszax.

63 CamocCTOSITeNbHBIN U | bubmuorexa [JOK
HECAMOCTOSTENbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[ma3zma
DnexkTpuuecKue npuoopsl u

64 YCTpOICTBA U UX MPAKTUYECKOE | bu6mmoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301aCHOCTH

65 O06o06maromuii ypok 1 bubmmoreka [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponesHast paboTa 1o teme

66 «Qnekrpocraruka. [1ocTosAHHBII | bu6mumoreka [IOK
aneKTpuuecKkuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepBHbiit ypok. KoHTponbHas | bu6mumoreka [IOK
pabota o Teme "DnekTpoguHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0oOmaromuii ypox 1 bu6mumoreka [IOK
o TemaM 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
[
Jlj;_n Tema ypoxa Bcero Konrpoaburie | Hpakririeckite il:;:eﬂnﬂ ;Igl?;l;zE:feﬂbele
padoThbI padoThbI pecypesI
[TocTositHHBIE MArHUTHI U UX

1 B3auMoieiicTBHE. MarHuTHOE ToJIe. | bubmuorexa [JOK
Bektop MarHUTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKLIHHU
MaruuTHO€E 10JIe MPOBOIHHUKA C

) TokoM. OmnbIT Dpcrena. 1 bu6nuoreka [IOK
B3anmonericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabota «3yueHue | 1 bubnumoreka [IOK
MAarHUTHOTO IOJIA KaTYLIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBe MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amriiepa.

4 JlaGopaTopnas pabora | | bubmmoreka [IOK
«MccnegoBanue AeMCTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBe MarHUTHOTO TOJIS Ha

5 JBUKYILYIOCS 3apsSKEHHYIO YaCTHILY. | bu6nuoreka [IOK
Cuna Jlopenra. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAyKIus. [loTok

6 BEKTOpa MarHuTHOM MHAYKIuU. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykunu Papanes

JlaGopaTopnas pabora
«HccnenoBanue sSBICHUS
ANEKTPOMArHUTHON UHYKITUN

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

NunykTuBHOCTSE. fIBNeHUE
camounaykuuu. 3J1C caMOMHIyKIIUU.
DHeprusi MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I10JIe

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

TexHuueckue ycTpoucTBa U Ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJyKIMOHHAs I1eYb

10

Oo6o06maromuit ypok «MaraHutHoe
noJjie. DIEeKTPOMarHUTHAsT HHYKIIHS

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponesHas paboTa 1o teme
«MarsaurtHoe 1nose.
DNEeKTPOMArHUTHAS HHTYKIIHSD

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUEeCcKHe
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHMIA.
[IpeBpamienue sHepruu

Bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopnas pabora
«HccnenoBanue 3aBUCHMOCTH
Nepro/ia MajibIxX KoJeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MACCHI TPy3a»

14

Konebartenbublit KoHTYp. CBOOOHEBIE

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820



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
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SJICKTPOMArHUTHLIC KOJIeOaHus B
naCaJIbHOM KoJIe0aTeIbHOM KOHTYpC.
Awnanorus MCKIAY MCXaHUYCCKUMHU U
SJICKTPOMArHUTHBIMU KOJIEOAHUSIMU

15

®opmyna ToMmcoHa. 3aKoH
COXpaHEHHUS SHEPTUU B HJICATLHOM
KoJ1e0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyXarIMMUX
KoJeOaHusx. BeIHYyKICHHBIS
MeXxaHn4JeCKHe Kojiebanus. Pe3oHanc.
BreIHYKIeHHBIE 3JIEKTPOMArHUTHBIS
KoJIeOaHus

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii Tok. CUHYCOUIAIbHBIN
MepEMEHHBINA TOK. MOLIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U
JNEUCTBYIOLIEE 3HAUYECHUE CUJIBI TOKA U
HaIpsKEHUs

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
IEKTPUYECKOU SHEPrUu

19

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH 3JIEKTpoIiepesayd

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

20

DKOJIOTUYECKHE PUCKHU TIPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
KynpTypa ncnons3oBaHus
3JIEKTPOIHEPTUHU B TIOBCEIHEBHOM
KU3ZHU



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

MexaHnuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

Bubnuoreka [JOK

21 pacIpoCTpaHEHUs U JIUHA BOJIHEL. https://m.edsoo.ru/ff0cca54
ITonepeuyHsie ¥ MPOIOIBbHBIE BOJIHBI
” 3ByK. CkopocCTh 3ByKa. ' poMKOCTh bubmmoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEKTPOMarHUTHBIE BOJHBI, UX
23 cBoOlcTBa U ckopocTs. [Ikana bubmorexa [JOK
https://m.edsoo.ru/ff0ccfe
AJIEKTPOMArHUTHBIX BOJIH
IIpuHIMIBI paguOCBsI3U U
24 TeneBuaeHus. Pa3Butue cpencts
cBs13u. Pagnosiokamus
)5 KonTtponsHas padora «Konebanus u bubnumoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6{8
[IpssMOIMHENHOE PAaCIIPOCTPAHEHUE
%6 CBETa B OJTHOPOJHOM cpeje. bubmmoreka [JOK
TodeuHbIl HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBera. 3aKOHbI
27 oTpaxkeHus csera. [loctpoenue bubmorexa [JOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHUi B TUIOCKOM 3epKajie
IIpenomiienue ceera. [lonHoe
73 BHYTpEeHHee oTpakeHue. IIpenenbHblil bubmmoreka [IOK
YI0JI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaXXEHHUS
29 JlaGopatopnas pabora «3mepenue bu6mmoreka [IOK
[IOKa3aTels IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [locTpoeHne n300pakeHuit B bubmmoreka [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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. @opMyiia TOHKOM JIMH3BIL.
YBenuueHue JUH3bI

https://m.edsoo.ru/ff0cddl e

JlaGopaTopnas pabora

31 «HccnenoBannue CBOMCTB
M300paXeHUH B JINH3AX)»
Hucnepcus cera. CoxXHBIA COCTaB
0 6enoro ceera. L{ger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
1 Wutepdepennus cera. Audpaxims bubmmoreka [IOK
ceta. Judpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonmapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckne mpuOOPHI U YCTPOUCTBA U
yCJIOBHS UX 0€30MacHOTO MPUMEHEHUS
['paHuUIBl MPUMEHUMOCTH
36 KJIaccuueckoi MexaHukH. [loctynarer bubmmoreka [JOK
CIIELIMAILHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
Bubnuoreka [JOK
37 3aMmeIeHre BpPEMEHHU U COKpAIlleHHE
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHEprusi 1 UMITYJILC PEIATUBUCTCKOM
. bubmmoreka [JOK
38 gacTulbl. CBsI3b MACCHI C SHEPTUEHN U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrus MOKOs
KonTtponsHas padora «OnTHKa.
. bubmuorexa [JOK
39 OcHOBBI crienMaIbHON TEOPUH

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®ortonsl. opmyna [1nanka. DHeprus

Bubnuoreka [JOK

40
U UMITYJbC (pOTOHA https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U HCCIEN0BAHNE Eu6 [IOK
HOINOTEKA
41 otod(pdexra. OnniTe! A. T
b b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHnsl hoTodddexra. YpaBHeHue
42 QﬁHmTegﬂa H(I:I(b(bOToa(b(geKTa bubmmorexa LHOK
a ) https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» Gortospdexra
Hasnenue cBeta. OnbiTe [1. H.
43 JlebGeneBa. XuMHYECKOE JEHCTBUE buGnnorexa LIOK
ACBa. a https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoucTea u
44 MPAKTUYECKOE MPUMEHEHHE:
¢dboTOodMEMEHT, POTONATUHK,
coJHeYHast OaTapesi, CBETOIUOT
45 Pemtenue 3agau no teMe « JI€MEHTEI Bubnuoreka [JOK
KBAaHTOBOU OIITUKI https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OmBITEL
46 Pesepdopna o paccessHuro o-4actu bubmorexa [JOK
pROpPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnas Mozenp aroMa
Bubnuoreka [JOK
47 IToctynarel bopa
Y p https://m.edsoo.ru/ff0d0afa
WNznydyenue u nornomeHue (hoTOHOB
48 i} H};[qe €X0JIe aToMa C O H((};o OBHS bubnnorexa LIOK
P pexos o 8 P https://m.edsoo.ru/ff0d0afa
SHEPruu Ha JIpyroil. Buasl ciekTpos
BoaHoBEIE cBOMCTBA YacTHIl. BOJIHEI
. bubmuorexa [JOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC U3JTYUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopaa no onpeneneHuo cocraBa

PaaAOaKTUBHOI'O U3JTYUCHUSA

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

51

CoiicTBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaZv0aKTUBHOCTH HA KUBBIE
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacma.
DJEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usinydeHue

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3U HyKJIOHOB B SIpE.
SAnepHble peakuuu. AnepHulit
peaxtop. [IpoGiieMsbl, TePCIIEKTUBEIL,
9KOJIOTMYECKUE ACIIEKTHI SIIEPHOMN
SHEPreTUKU

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

54

OnemeHTapHble yacTULbI. OTKpBITHE
MO3UTPOHA. MeTo 16l HAaOMIOIEHUS U
perucTpanum 31eMEHTApHbIX YaCTHLL.
Kpyrnslii cton «®yH1aMeHTalIbHbIE
B3auMoJeicTBUd. EqUHCTBO
($u3n4ecKOil KapTUHBI MUPaY»

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro ne6a. Co3pes3gus,
HpKI/Ie 3B63,Z[BI, IIJIaHEThI, X BUAUMOC
ABUKCHUC. COJ’IHC‘IHaH cucreMma

56

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sneprun CosHua u 3BE3711



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

57

3BE3/IbI, NX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI IJIaBHOU
II0CJIEN0BATENbHOCTU. BHyTpeHHEE
cTpoeHue 3B&311. COBpeMEHHBIE
IIPEJICTABICHMS O IPOUCXOXKIECHUU U
sBosmroniu CosHIa U 3BE3]

58

Mneunsiii [1yre — Hama I'anakTuka.
ITonoxenue n apmxenne CosHLa B
lNanaktuke. 'anaktuku. Y€pHblie
JBIPBI B AJIpax rajJakTHK

59

Bcenennas. Pa3zOeranue rajnakTuk.
Teopus boiboro B3peIBa.
PennkroBoe uznydenue.
MeraramgakTHuka

60

Hepermiennsie mpo6aemMbl aCTpOHOMUHT

61

KonTtposnpHast paboTa «DIeMEeHTHI
ACTPOHOMMH U acTPO(PUIUKI»

62

O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B DKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COLIMAIbHON U
ATHYECKOH cdepax NesTeIbHOCTH
yeoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
($U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06utaromuit ypok. Posb
¢u3nveckoit Teopu B POpPMHUPOBAHUHU
NpeJCTaBICHUN 0 pruznyecKon
KapTUHE MUpa




Oo6o06utaromuit ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX NPEICTABICHUN O IPUPOLE
66 PesepBHbIl ypok. MaraurHoe mouie. 1
DNEeKTpOMarHuTHAs HHIYKLIHS
PesepBubiit ypok. OnTuka. OCHOBBI
67 CIELMAJIBHON TEOpUH 1
OTHOCUTEIILHOCTH
Pezepusrit ypok. KBanTtoBas ¢usmka.
Bubnuoreka [JOK
68 DneMEHTHl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpopu3NKu
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuiit H.H. non
penakuueit [lapdentoeBoit H.A., AkinonepHoe o0miecTBo «/31aTeabCTBO
«IIpocsemenue»

» Guzuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penaxnueit [apdentoeBoit H.A., AkiinonepHoe o0miecTBo «31aTeabCTBO

«IIpocemenue»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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