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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHsS Ha YPOBHE CpeQHero obiiero obOpa3oBaHus
pazpaboTaHa Ha OCHOBE IIOJOXKCHHH ¥ TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOU
obOpasoBarenbHON Mporpammel, npeactaBieHHbIXx B PI'OC COO, a Taxke ¢ yuéroM (denepanbHOM
paboueil mporpaMMbl BOCHUTAHUS W KOHIETIIMHU IpenojaBaHus yueOHoro npeamera «dusuka» B
oOpa3oBaTenbHBIX  opraHm3zauusax  Poccuiickoit  denepanuy,  peajn3yrollUX  OCHOBHbIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copneprkanue mporpamMmbl 0 (GU3UKE HANpaBI€HO HA (POPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU
KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux Qusnke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JEATEIbHOCTHOIO Noaxoa. [Iporpamma 1o ¢gusmke coorBeTCTBYeT TpeOOBAHUAM
OI'OC COO k mniIaHUpPyEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METAIllPpEIMETHBIM pE3yJibTaTaM
0o0y4yeHMsI, @ TAaKXKE YYUThIBAET HEOOXOIUMOCTb PeaTU3ali MEXIIPEIMETHBIX CBsI3eH (QU3MKH C
€CTeCTBEHHO-HAYUYHBIMU YUYE€OHBIMH IpeMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIE e/ U3YUEHUS
¢Gu3uKu Ha ypoBHE CpeAHEro ooIero odopa3oBaHMs, IUIAHHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca
(GU3KKY: TNYHOCTHBIE, METANIPEAMETHBIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

®  [UIAaHUpPYEMbIE PE3yNbTaThl OCBOECHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIE
IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUEHUs;

e cozaepxaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3nka Kak Hayka o HamboJiee OOIIMX 3aKOHAX MPHUPOJIbI, BRICTYIIAs B Ka4eCTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHMHA 00 OKpYXKarolleM MHpE.
HIkonbHBINA Kype PU3UKH — CHCTEMOOOPa3yIONIU ISl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB,
IOCKOJIBKY (PM3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouonoruei, ¢pusmueckoit reorpadueid u actpoHomuel. Vcmonp3oBaHNEe W aKTUBHOE NPUMEHEHHUE
du3nueckux 3HAHUN OmpejessieT XapakTep M pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOIMH B cdepe
OHEPreTUKHU, TPAHCIIOPTA, OCBOEHHS KOCMOCA, IOJIYYE€HHS HOBBIX MAaTepUaloOB C 3aJaHHBIMU
CBOWCTBaMHM M Jipyrux. M3ydyenue GpuU3MKu BHOCUT OCHOBHOHM BKJIaJ B (DOPMUPOBAHHE €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa OOyyaroluxcs, B (OPMUPOBAHUE YMEHUN MPUMEHSTh HAYYHBI METO]
MO3HAHUS NPHU BBIIOJHEHUU UMU Y4eOHBIX MCCIIEI0BaHUH.

B ocHoBy kypca (u3uku 171 YpOBHSI CpEIHETO OOIIEro oOpa3oBaHUs TMOJIOKEH Psl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yerocmnocmu. B cOOTBETCTBUU C HEW KypC SBIISETCS JOTMYECKHM 3aBEPUIEHHBIM, OH
COJICPXKHUT MaTepuai M3 BCeX pas3fesioB (U3MKH, BKIIOYAET KAaK BOMPOCHI KJIACCHUYECKOW, Tak U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca QpU3MKH OOBEAUHEH BOKPYT
¢usnueckux Teopuid. Benymmm B kypce sBisieTcss GOpMHpPOBAHUE MPEJICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanmuzanust mpeamnosaraeT HUCIOJb30BaHUE T'yMaHUTapHOTO
noTeHIMana QU3NYECKOl HayKH, OCMBICIEHUE CBSI3M pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpaénennocmu. Kypc Gu3Mku npeanosnaraeT 3HaKOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEIACTBOM BBEACHUS OJEMEHTOB COJEP)KAHUS,
MNOCBALIEHHBIX SKOJOTHYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takxke 0OCYXJIeHHUs MpoOJIeM palOHAIBHOTO MPHUPOAONOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU DJIEMEHTAMHU Kypca (U3UMKM Ha ypOBHE CpeaHero ooOmiero oOpa3oBaHUs
ABISAIOTCS  (Qu3nueckue Tteopud (hopMupoBaHHE MPEACTABICHUA O CTPYKType IOCTPOCHUS
¢buznueckoil Teopuu, ponu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MpPHUPOJE, TPaHHUIAX MNPUMEHHMOCTH TEOpUM, IJIsl ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeATEIBHOCTHBINA MOAX0/ B Kypce (DM3UKU peanu3yeTcsl Mpexae BCEro 3a Cu&T
OpraHu3allii SKCIEPUMEHTAIBbHON AedaTenbHOCTH oOywarommxcs. [l 6a30Boro ypoBHs Kypca
GU3MKM — 3TO HCIIOJIb30BAHHUE CUCTEMBl (DPOHTAJIBHBIX KPATKOBPEMEHHBIX HKCIHEPUMEHTOB U
1abopaTopHBIX paboT, KOTOphIE B TMporpamMme Mo (U3MKE OOBEIAWHEHBI B OOIIMI CIHCOK
YUEHUYECKUX MPaKTUYECKUX paboT. BrijeneHue B yka3aHHOM IepedHe JabOpaTOpHBIX pPadoT,
IPOBOUMBIX IS KOHTPOJIS U OLEHKH, OCYIIECTBIIIETCS YHaCTHUKAaMH 00pa30BaTeIbHOTO Mpoliecca
UCXOAs U3 OCOOEHHOCTEW TIJIAaHUPOBAaHUS U OcHamleHuss kabunera ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUMMHCA YMEHHSIMU TPOBOAMTH KOCBEHHBIC H3MEPEHUS,
UCCJIEIOBAHMS 3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M TIOCTAHOBKY OINBITOB IO TPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yaenseTcsl pelieHn0 pacyETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aToM nmis
pacy€THBIX 3a7ad NPUOPUTETOM SIBISIOTCS 3a/a4d C SBHO 33JaHHON (PU3MUECKOW MOJIEINbIO,
MO3BOJIAIOIINE IPUMEHATH U3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jiena Kypca, Tak
U UMHTETPUPYs 3HAHUS U3 pa3HbIX pa3zfenoB. s KayecTBEHHBIX 337ay IPUOPUTETOM SIBIISIIOTCS
3aJaHusl HA OOBSICHEHHE MPOTEKaHUS (GU3NYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOMICH >KU3HU,
TpeOyromue BeIoopa (pu3ndeckoid MOICIH IS CUTYaIlH MPAKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu ®I'OC COO k matepuanbHO-TEXHUYECKOMY 00€CTIeUeHHUIO
yaeOHOoro mporecca 6a30BbIl ypOBEHb Kypca (U3HKH Ha yPOBHE CPEIHEro 00Iero oopazoBaHus
JIOJIKEH U3Y4aThCs B YCIOBHSIX MPEIMETHOTO KaOMHeTa (PU3UKHU UM B YCIIOBUSX HHTETPUPOBAHHOTO
KaOMHeTa MPEIMETOB EeCTECTBEHHO-HAYYHOro IMKiIa. B kabuHere QU3UKK JODKHO OBITh
HeoOxoauMoe naboparopHoe 000pyIoBaHuE Ui BBIIIOJIHEHUS YKa3aHHBIX B MMPOrpaMMe 1o (husmnke
YUEHUYECKUX MMPAKTUUECKUX PadOT U JJEMOHCTPALIMOHHOE 000pPY/I0BaHUE.

JlemoHcTpanimoHHOEe  OOopynoBaHue (GOPMUPYETCS B COOTBETCTBHUM C  MPHHIMIIOM
MUHHMAaJIbHOH JTOCTaTOYHOCTH W OOECIIEYMBAET MOCTAHOBKY IIEPEUMCIIEHHBIX B IPOrpaMMe 10
¢u3nMKe KIIOUEBbIX JAEMOHCTpAllMid JJs MCCIEAOBAaHUS HM3YyYaeMBIX SBJICHHNH U TPOIIECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 00opy/I0BaHME AJIsl YUEHHUECKUX MPAKTUYECKHX paboT GopMupyercs B BUjaE
TEMaTHYECKUX KOMITJIEKTOB U 00ecreunBaeTcs B pacuéTe 0JIHOr0 KOMIUIEKTA Ha IBYX O0y4arOluXCsl.
TemaTnueckne KOMIUIEKTBI JIaOOpPaTOPHOIO OOOPYIOBAaHUS JOJDKHBI OBITh MOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX W LU(POBBIX MPHOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIe LU(POBBIX 1aOOPaTOPHil.

OCHOBHBIMU LEJIIMU U3Y4YEHHS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:

e (QopmupoBaHUE HHTEpECA U CTPEMIIEHUS 00yUaOUMXCcs K HAYYHOMY U3YYEHHIO TPUPOBDI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTaBIEHUH O HAayyHOM METOJ€ TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmMHupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3y4YE€HHUS OCHOB CTPOECHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuEe YyMEHUN OOBSCHATDH SIBICHUS C UCIIOJIb30BAaHHEM (PU3NYECKUX 3HAHUM U
HaYYHBIX J0Ka3aTeJIbCTB;

e (opMupoBaHME MPEJICTABICHUH O POIM (U3MKHU IS PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3Tux 1esei obecrnednBaeTcs pelieHueM CleAyIOMINX 3aj1ay B IPOLecce U3yUeHUs
Kypca (pU3UKU Ha YpOBHE CPEHEr0 O0IIero 00pa3oBaHus:

e npuoOpeTeHrne CUCTeMbl 3HaHMI 00 0o0mUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIOYAs MEXAaHUKY, MOJIEKYJIAPHYIO (PU3MKY, BJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3HMKY U
AIIEMEHTHI acTPOOU3UKH;



e (QopmupoBaHue YMEHUI MIPUMEHITH TCOPETUICCKHUE 3HAHUS TSl OOBSICHEHUS (PU3HUECKUX
SIBIICHUH B TIPUPOJIE ¥ JUISI IPUHSATHS MPAKTUYECKUX PEIICHU B TIOBCETHEBHOM KU3HU;

®  OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 33/1a4 C SBHO 33aJJaHHOH (PU3HUECKON MOJIEINBIO,
3aJa4, MOJPa3yMEBaIOIINX CAMOCTOSITENIbHOE CO3/1aHNe PU3NUECKON MOJIENIH, aIEKBATHOMN YCIIOBUSIM
3a]1a4u;

e MoHUMaHWE (PU3MYECKUX OCHOB W MPHUHIIMIIOB JACUCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPELY;

® OBJAJICHHE METOJIaMU CAaMOCTOATEIHHOIO IUIAHUPOBAHUA M MPOBEACHUS (U3MUYECKUX
OKCIIEPUMEHTOB, aHallM3a W HHTEPHpPETaluy HHPOPMAIUH, ONPEICICHHUS JTOCTOBEPHOCTHU
MOJIy4YEHHOTO PEe3yJIbTaTa;

®  CO3JaHUE YCIOBHH Ui pa3BUTHS YMEHUN MPOEKTHO-HUCCIENOBATENIbCKON, TBOPUECKOM
JESTSIILHOCTH.

Ha w3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpEIHEro OO0IIero oOpa3oBaHUS
otBoautcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (U3MKe NepeyeHb Ja0OpaTOPHBIX U MPAKTHUUECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNacT BHIOOp MPOBEACHUS 1a0OPATOPHBIX pabOT U OIBITOB
¢ Y4ETOM UHAMBUIYAIBHBIX OCOOCHHOCTEH 00yJaroIIXCsl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka O mnpupone. Haydnble MeToabl IO3HAHMs OKpyXKarolmero mupa. Pousb
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHHA W mporeccoB. Hayunsle rumotessl. dusndeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponmp m mecro ¢usuku B (HOPMUPOBAHMM COBPEMEHHOM HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeSITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe BrxeHre. OTHOCUTEIbHOCTh MEXAHUUECKOr0 JBHKEHUs. CucTemMa OTCUETa.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpedHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHUE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH HA OCH CHCTeMbl KoopauHar. Cio)KeHHE NepeMenieHud
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOPCHHOE TPSMOJIMHEWHOE IBIKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuHnelinoe nBukeHue. /[BykeHre MaTepHaIbHOW TOYKH IO OKPYKHOCTH C ITOCTOSIHHOM
10 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JJMHEHAsE CKOpOCTh. [lepron n yactora obOpaiieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHU4YeCKHue YCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: CIHIOMETp, JBIKEHUE CHApSJIOB,
LEMHbIE U pEeMEHHBIE TIEpPEeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3qyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue nerkenus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHue yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBMXKEHHUS C IIEJIBIO OTPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXKIY MyTSAMHU, MPOWIEHHBIMU TEJIOM 3a MOCIIEI0BATEIbHBIC
paBHbBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBIJKEHUH C HAYAITBHOW CKOPOCTHIO, PaBHOM
HYIIIO.

N3yuenune ABUKEHUS MIApUKA B BA3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

[Ipuauun otHocurenbHOocTH ['anunes. IlepBoiii 3akoH HproTrona. MHepuuManbHbIE CHCTEMBI
oTCcuéTa.

Macca tena. Cuna. Ilpunuun cynepnosunuu cuil. Bropoii 3akon HeroToHa A1 MaTepuanbHON
Touku. Tpernii 3akoH Hpr0TOHA [UIs1 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenune. Bunasl Tpenust (mokosi, ckoyibkeHusi, kadeHus1). Cuna tpenusi. Cyxoe tpenue. Cumna
TPEHUSI CKOJNBXKEHHS M cuia TpeHus nokos. Kosdoumment tpenus. Cuia CONPOTHUBICHUS TPH
JBUKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHO€e 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT cuibl OTHOCUTENIBHO OCH BpamieHusd. [Inedo cuiibl. YceiaoBus paBHOBeCUS TBEPIOTO
Tena.

TexHuueckne ycTpoWCTBa M INPAKTUYECKOE IPUMEHEHHE: MOALIMITHUKY, JBHIKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opmMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOJIbEME U MAJECHUH.

CpaBHeHuE CUJI TPEHUS IIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHue ABMKEeHUs OpycKa 110 HAKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHMKAIOUIMX B IPYKHUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Hmnynbe MaTepuallbHOW TOUYKHM (Teda), CUCTEMbl MaTepHaJbHBIX TOueK. MMmynbc cuiibl u
M3MEHEHUE UMITyJbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cribl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus MaTepuaibHOW Touku. Teopema 00 HM3MEHEHUM KUHETHUYECKOMN
JHEPIUH.

[TorenunanbHas sHeprus. [loTeHuunanbHast 3HEprust ynpyro AeGOpMHUPOBAHHOM HPYKHUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble M HEMOTEHUMANbHBIE CHIBL. CBS3b paOOThl HEMOTEHIHAIbHBIX CHII C
MU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIEP, IPYKUHHBIA
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[lepexon moTeHIIMAIBHON YHEPTHM B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3ydeHne abCoMOTHO HEYIIPYTOro yaapa ¢ MIOMOIIBIO IBYX OJJUHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThI CUIIBI C U3MEHEHHEM MEXaHHYeCKOM SHepruu Teia Ha mpumepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Paspnen 3. MoaekyasipHast pu3uka ¥ TepMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul

OcCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU M UX OINBITHOE 00OCHOBAHHE.
BpoynoBckoe npwxkenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOJACHCTBHS YacCTHIl BEILECTBA.
Mogenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPIBIX TEl U OOBSICHEHHE CBOMCTB BEILlECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosnekyil. Konmnuectso BemectBa. [loctosHHas ABoraapo.



TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanpHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOW TEOPUH
U7eabHOro raza. AGCOIIOTHAs TeMIepaTypa Kak Mepa cpeHeil KHHETHUECKOH YHEPIUH TEIJIOBOTO
JIBHKeHMs yacTull rasa. Illxana remneparyp KenbBuna. ['a30Bble 3ak0HBL. YpaBHeHHe MeHeneeBa—
Kinaneiipona. 3akon JlanbroHa. M3ompoueccsl B MACAIbBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHre U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHUyecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3blBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, ¢ororpaduu  MOJIEKYT
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHUSI.

Mognens onbiTa lllTepHa.

OnbIThI, JOKA3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOLY JABIECHUS ra3a Ha CTEHKH COCyAa.

OnBIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UCAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Omnpenenenne Macchl BO3/lyXa B KJIaCCHOM KOMHATE Ha OCHOBE U3MEPEHMI 00bEMA KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEU.

HccnenoBaHue 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS Pa3pexEeHHOIo rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHaMuueckass CHCTeMa. BHYTpEHHsISI HSHEpPrus TEPMOJMHAMUYECKOHM CHCTEMBI H
criocoObl €€ m3MeHeHHs. KonmuecTBO TerioThl U pabota. BHYTpeHHSsI SHEprusi OAHOATOMHOTO
UJEaNbHOr0 raza. Buapl Temnonepeaayu: TEIMIONPOBOJHOCTb, KOHBEKIMS, U3IydeHHUE. Y AelbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEepeaaye.

[Tonsitue 06 amuabaTHOM mporiecce. [lepBoii 3aKk0H TepMoauHaMUKH. [IpuMeHeHne nmepBoro
3aKOHa TEPMOJAMHAMHUKH K H30MpoieccaM. ['paduueckast uHTEepIpeTaius padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBble MamuHbl. [IpUHIMIEL AEHCTBUS TEIUIOBBIX MamiuH. IIpeoOpa3oBaHusi sHEpruu B
TeruioBbIX MamuHax. Koadduuuent noneznoro neiicteust temnoBo Mammubl. [ukn Kapho u ero
KO3(DPUIIUEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MPOOIIEMBbI TETIIOIHEPTE€TUKH.

TexHuuyeckue ycTpoiicTBa U MpaKTHUYECKOe MPUMEHEHHE: BUraTeslb BHYTPEHHETO CropaHus,
OBITOBOM XOJIOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEPIruy Tejla MPU COBEPILICHUH padOoThI: BbUIET NPOOKH U3 OYTBIIKU
oJ JEHCTBHEM CXKaToro BO3JyXa, HarpeBaHue 3¢upa B JIATYHHON TpyOKe NyTEM TpEeHUs
(BU1€OIEMOHCTpALIHS).

W3MmeHeHne BHYTpEeHHEH aHepruu (TeMrepaTypsl) Tela pu Terionepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3TYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOHUHBI, IBUraTels BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMIT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u kuneHue. AOCONIOTHAS M OTHOCUTEIbHAS
BJIQKHOCTh BO3Jyxa. HacwllieHHBIH map. YaenpHas TeIwuioTa napooOpazoBaHHs. 3aBHUCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucramimyeckue u amop¢Hbie Tena. AHM30TPONHS CBOHCTB KPHCTAIJIOB.
Kunkue xpucramibl. CoBpeMeHHbIe MaTepuanbl. [naBnenue u kpuctamuzanus. Y aenbHas TemioTa
iaBneHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHu4YecKkne yCTpOWCTBAa M TMPAKTUYECKOE TPUMEHEHHE: THTPOMETP M TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH MOJIYYEHHUS] COBPEMEHHBIX MaTepHUaiOB, B TOM YKCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HabGntonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, rabopamopuvie pabomuol

N3mepenre OTHOCUTENBHOM BIIAYKHOCTH BO3/TyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OneKTpu3zanus Te. DIeKTpuueckuil 3apsaa. [[Ba Buaa snekrpudeckux 3apsanoB. [IpoBonHukwy,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUs AJIEKTPUUECKOIO 3apsa.

BsaumopeiictBue 3apsanoB. 3akoH Kynona. Toueunslil a5eKTpuyecKuid 3apsia. DNEKTPUUECKOE
nosie. Hampsok€HHOCTB anekTpuyeckoro mnousid. [IpuHIun cyneprno3uuuu 3JI€KTPUUYECKUX IOJIEH.
JIuHuy HanpsSKEHHOCTH SJIEKTPUUYECKOTO MOJIS.

Pabora cun anexrpocratuueckoro noss. [lorenuuan. Paznocts norenuuanos. IlpoBonnuku u
JIUBJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J€e. JuanekTpuyeckas NpoOHUIAeMOCTb.

OnektpoéMkocth. Konmencarop. OIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPTHs
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOHCTBa M NPAKTHUECKOE MPUMEHEHHUE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
JMIEKTPOCTaTUYECKasl 3allUTa, 3a3eMIIEHHE SJIEKTPONPHOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyMHBINM IIPUHTED.

Jlemoncmpayuu

VYCTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEl.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allIHTa.

JW3neKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIIOCKOTO KOHJIEHCATOpa OT IUIOIIAJIU IUIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNEeKTpUUECKU TOK. Y CIIOBHUS CYIIECTBOBAHUS AJIEKTpUYecKoro Toka. Mcrounnku toka. Cuna
ToKa. [loCcTOsIHHBIN TOK.

Hanpsoxenune. 3akon Oma i1 yd4acTKa Lenu.

DNEKTpUYECKOEe CONPOTHBIICHHUE. Y IENbHOE CONPOTUBIIEHME BeulecTBa. llocnenoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

Pabora anexrpudeckoro Toka. 3akoH J[xoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DONEeKTPOABMKYIIasi CUJla U BHYTPEHHEE COMPOTHBIIEHHE MCTOYHUKA Toka. 3akoH Oma Juist
MOJTHOM (3aMKHYTOH) asieKTprueckoil nenu. KopoTrkoe 3amMbIKaHHe.

DNeKTpOHHas MPOBOAUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIICHHS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TomympoBoauku. CoOCTBEeHHAsI U TPUMECHAsT TIPOBOJUMOCTH MOTYNPOBOAHUKOB. CBOWCTBA
p—n-niepexona. [TomynpoBOHIUKOBBIC TPHOOPHI.

OJIEKTPUYECKHII TOK B pacTBOpPaX M pacIUIaBaxX AJIEKTPOJUTOB. INEKTPOJUTUYECKAS
U CCOIUAIS. DIIEKTPOIIU3.

OJNeKTpUUYecKril TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIA pa3pan. MonHus.
[Tna3ma.

TexHu4eckue ycTpoilCTBa M IMPAKTUYECKOE IMPUMEHEHUE: aMIIepMETpP, BOJBTMETP, PEOCTarT,
HCTOYHUKHU TOKA, JIEKTPOHArPEeBaTEIbHBIC PUOOPHI, SIEKTPOOCBETUTEIBHBIC TPHUOOPHI, TEPMOMETP
COIMPOTUBIICHUS, BAaKYYMHBIM TUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN NHOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3mepennie cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBJICHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOLIAJH
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

CMmenanHoe CoOeIMHEHUE TPOBOJHUKOB.

IIpssMoe wu3MepeHne JIEKTPOABMXKYLIEH Cuibl. KOpOoTkOoe 3aMbIKaHHME TajlbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

M ckpoBo# pa3psa U NpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHnue cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUIIbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHHUS.

Habmroienue snekrpomnusa.

Me:xnpeameTHble CBA3U

Wzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocCyImiecTBIseTCs € y4€TOM
COJIEpKATEIBHBIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OUOJIOTHH, XUMHUH, Teorpadun
Y TEXHOJIOTHH.

Meoswcnpeomemuvie nonsimus, CBSI3aHHBIE C U3YYEHUEM METOIOB HAYYHOTO ITO3HAHMUS: SIBJICHUE,
HayuyHbId (hakT, runoresa, (u3MUECKas BETUYMHA, 3aKOH, TEOpus, HaOIIOJCHHE, HKCIIEPHUMEHT,
MOJICIUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbI ypaBHEHUH, TUHEHHas QyHKIUs, mapaboia, runepboia, ux
rpauki U CBOWCTBA, TPUTOHOMETpPUYECKHE (YHKIIUHU: CHUHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIIMH Ha OCH KOOPAUHAT, CJI0KEHHE
BEKTOPOB.

buonocus: mMexaHmdeckoe ABMKEHUE B KUBOW mpupoze, muddysus, ocMoc, Termioo0MeH
JKUBBIX OPTaHW3MOB (BHUBI TEIUIONEpPEIAUH, TEIJIOBOE PABHOBECHE), DJICKTPUUECKHUE SIBJICHHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsl Macca, TeIUIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEN U Ta30B, dJEKTPUUYECKHUE CBOMCTBA
METaJUIOB, AIEKTPOJIUTHYECKAS TUCCOIHAIINS, TaThBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBWKCHUN C HMCIOJIH30BAHHMEM MEXAaHWU3MOB, YU€T TpPEHHUS B
TEXHHKE, MOAIIUITHUKY, UCIIOJIb30BAHHUE 3aKOHA COXPAaHEHHS UMITYJIbca B TEXHUKE (pakeTa, BOJOMET
W JIpyrue), JBHUTaTelb BHYTPEHHETO CrOpaHMs, IapoBas TypOWHA, OBITOBOM XOJOJMIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUU TIOJIYYEHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB,
U HAHOTEXHOJIOTHH, DSJIEKTPOCTAaTHYECKas 3aluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB, KCEPOKC,
CTpYHHBIA TPUHTEP, OIEKTpOHArpeBaTelbHbIE NPUOOPHI, SIEKTPOOCBETHUTENBHBIE MPUOOPHI,
rajgbBaHUKa.



11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

[TocTostHHBIE MarHuThl. B3anMoaeicTBre NOCTOSIHHBIX MarHUTOB. MarauTHoe nosie. Bekrop
MarHuTHOM UHAYKIMH. [[prHIMN cynepno3unuyu MarHuTHBIX 1ToJIel. JIMHUM MarHUTHOM MHIYKLIMH.
KaptrHa nuHUI MarHUTHOM MHAYKLIMH MOJISl TOCTOSHHBIX MAarHUTOB.

MarauTtHoe 1oJ€ NPOBOJHMKA C TOKOM. KapTuHa JIMHMN MHIYKLIMUA MAarHUTHOTO IOJS
JUTMHHOT'O MPSIMOTO NMPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJIHUKA, KATYIIKU C TOKOM. OmBIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuia Jlopeniia, e€ MOyJib U HarnpasiieHue. [[BiKeHHe 3apsyKEHHON YacTUIbI B OJTHOPOIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

SIBneHne dnekTpoMarHMTHOM MHAYKUMM. IIOTOK BekTOpa MarHMTHOM  MHIYKIUU.
DIIEKTPOABUKYILASA CUJIa UHAYKIUU. 3aKOH 3JIEKTpOMarHuTHo nuaykuuu dapanes.

BuxpeBoe anexkTpuueckoe mose. OIEKTPOJABMKYILIAs CHJIa HHAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOMHIYKLIUH. DJIEKTPOABUKYILAs CUJIa CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue yCTpOMCTBA M  IPAKTUYECKOE IPUMEHEHHME: IOCTOSHHBIE MAarHMTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOT'O IIyYKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMK MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOABMKYIIEH CHIJIBI MHIYKIUU OT CKOPOCTM HM3MEHEHHMSI MarHMTHOTO
MOTOKA.

SIBieHME CAMOMHIYKIIUH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

Hccnenoanue qeicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

Konebartenbnas cucrema. CBOOOIHBIE MeXaHUYeCKHE KoeOaHus. [ apMoHnyeckue KoneOaHusl.
[lepuon, dacrora, ammiutyaa u ¢asza konebanwii. [IpyKWHHBIH MasTHUK. MaTeMaTHYeCKUi
MasiTHUK. YpaBHEHHE TapMOHMUYECKUX KoneOaHuil. [IpeBparieHne >HepTUU MPU TAPMOHHUYECKHX
KOJICOAHHSIX.

Konebarenbupiit  koHTyp. CBOOOJHBIE JIEKTPOMArHUTHBIE KOJIEOaHWsS B HICATBHOM
KOJIe0aTeIbHOM KOHTYpe. AHAIOTHS MEX/Ty MEXaHUUECKUMH U JICKTPOMATrHUTHBIMU KOJICOAHUSIMH.
®opmyna Tomcona. 3aKoH cCOXpaHEHHsI SHEPTUHU B HI€aIbHOM KOoJeOaTeTbHOM KOHTYpE.

[IpencraBieHne o 3aTyxaroMX KoJieOaHUSIX. BBIHYXIeHHbIE MeXaHMUYeCKHe KoJieOaHUs.
Pe3onanc. BeiHyX/IeHHBIE 2I€KTPOMArHUTHBIE KOJIEOaHNS.



Ilepemennbiii Tok. CUHYCOMIANbHBIA TMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IIpousBoacTtBo, mnepemaya U MNOTpeOJICHHE DIEKTPUUYECKONW HSHEPrUU.
OKOJIOTUYECKME PHUCKM IIPU MPOU3BOACTBE 3JIeKTpo3Hepruu. KynbTypa HUCHOIB30BaHUSA
3JIEKTPOIHEPTUU B TOBCEJHEBHOM KU3HU.

TexHu4eckue ycTpoucTBa U NMPAKTUYECKOE IIPUMEHEHHUE: IEKTPUUYECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoyieOaTenbHOM cucTeMbl (MPYKUHHBIA WM MaTeMaTU4eCKU
MasITHUK).

HabGnronenue 3aryxaromnux Kojie0aHui.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa Y HAampsOKEHUS OT  BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mnocinenoBaTeIbHOM COEIUHEHUU PE3UCTOpa, KATYIIKM WHAYKTUBHOCTH U
KOHJIEHCATOpA.

Mopeinb TUHUY 3JIEKTPOIIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanune 3aBUCHMOCTH TEpUO/a MaJbIX KojeOaHUW rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanue nepeMeHHOro TOKa B LEMU U3 TOCIEA0BATEIbHO COEIMHEHHBIX KOHACHCATOPa,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUmMHbLE 80JIHbL

MexaHuueckue BOJIHBI, yCioBUs pacnpocTtpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHUs U
JuHa BonHbL. [lomepeunsie v mpoaoibHble BOIHBL MHTEpdepenuns u nudpakiuus MeXaHUudeCKIX
BOJIH.

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

ONEeKTPOMarHUTHbIE BOJIHBL. YCJOBHSI M3JIy4€HHs DJIEKTPOMAarHUTHBIX BOJH. B3aumnHas
opueHraius BektopoB E, B, V B anexTpomarautHo# BoiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXE€HUE,  TpeOMJICHHE,  Tojspu3auus, audpaxuus,  uHTepdepernus.  CKoOpocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokamnusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIeH Cpeibl.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE M MEIULIMHE, pajiap, paauoNpuEMHUK, TEIEBU30p, AaHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTpPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmionenue oTpaxxeHus U MPEOMICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny v AMPpakiuid MEXaHMYeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M 4aCTOTOM KoJIeOaHUH.

HccnenoBanue CBONCTB 2JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHE, PEIOMIIEHHUE, NOJIIpU3anus,
mudpakus, MUHTeppEepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [I[psimonrHENHOE pacpoCTpaHEHUE CBETA B OAHOPOIHOM cpene. JIyu
cBera. ToueuHblli HICTOYHUK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpakeHus1 cBeTa. [locTpoenne n300pakeHUid B IIIOCKOM 3epKalle.

[TpenomiieHue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCONMIOTHBIN MOKa3aTeNlb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHplil yroi MoJHOro BHyTPEHHETO OTPAKEHHUS.

Hucniepcus cBera. CnoxxHbli coctaB 6eoro csera. Lger.

Cobuparoiue u paccenBaroniye JUH3bl. ToHKas JuH3a. POKYCHOE pACCTOSHUE U ONTHYECKAs
cuia ToHKOM uH3bI. [TocTpoeHue n3o0paxkeHuii B COOMparonInX 1 paccenBaronux Jun3ax. @opmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKU.

Bonnosas ontuka. Murepdepenuus cBeta. KorepeHTHbIE HCTOYHUKU. Y CJIOBUS HAOIIOACHUS
MaKCHUMyMOB U MHUHHUMYMOB B MHTEPPEPECHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. udpaxnuonHas pemérka. Y caoBrue HaOMOCHUS TTIaBHBIX MaKCHMYMOB
IpU MMaJJCHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKLINOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHu4yeckue yCTpOWCTBA U MpaKTUUYECKOe MPUMEHEHHE: O4YKH, Jyna, Qoroanmnapar,
IPOCKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, MU(PAKIMOHHAS pPElIETKa,
MOJISIPOU.

Jlemoncmpayuu

[IpssiMonuHetHOE paclnpoCTpaHEHUEe, OTpPaKEHHWE U IpenoMiieHue cBera. Onruyeckue
npuOOopHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopaenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTEepdepeHInm CBeTa.

Hab6nronenue aqudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUMOHHON PEIIETKH.

Habmroienue nonsipuszamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne nokazaresnst IpeioMIICHUs CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Habmtonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI CIeIHAJIBLHONM TEOPUH OTHOCHTEIBHOCTH

['pannubl TPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. [locTynarsl crenuanbHOM TEOpUH
OTHOCUTEJIbHOCTH: HMHBAapUAaHTHOCTb MOJYJISL CKOPOCTHM CB€Ta B  BaKyyMe, [PUHLHUII
OTHOCHUTEJIBLHOCTH DHHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTUEN U UMITYIIBLCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. @opmyna Ilnanka cBsi3u >HEpPruM GOTOHA C €ro YacTOTOW. DHEpPrus U MMITYJIbC
dboToHa.

OtxkpeiTe u uccnenoBanue Gorodpdexra. OnbiTel A. I'. Cronerosa. 3akonsl poTtodddexra.
VYpaBuenne DitHmTeitHa 1751 Gotodddexra. «KpacHas rparuia» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.



TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MpUMEHEHHE: (OTOdIEeMEHT, (POTONATUHK,
CoJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Moguenb atoma Tomcona. OnbiTel Pe3epdopa mo paccesuuro o -uactuil. [lnanerapHas Moeinb
atoma. [loctynarel bopa. M3nyuenue u norsiomienre (OTOHOB PH IEPEX0/ie aTOMa C OJTHOTO YPOBHS
SHEpruu Ha apyroil. Buasl criekTpoB. CekTp ypOBHEH I3HEPIrUU aTomMa BOJOPOIa.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.
CHOHTaHHOE U BBIHYKJIECHHOE U3JIyYEHUE.
TexHudyeckue yCTpOHMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIM  aHAIW3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHedvaTbiX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi
Hablmonenue nuueiyaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI, J10Ka3bIBAIOIIUE CIOKHOCTb CTpOoeHUS siipa. OTKpbITHE PagMOaKTUBHOCTH.
OmnbwiTel Pesepdopna mo omnpeneneHUro coctaBa paguoakTHBHOro u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BiusHue panoakTUBHOCTU HA JKHUBbIE OPTaHU3MBI.
OTtkpeiTHE MPOTOHA U HeWTpoHa. Hyknonnas monens saapa IeiizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnsl.
Anbda-pacnaa. DIEeKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. ['amMma-usnyudeHue. 3akoH
PaauOaKTUBHOIO pacIaja.
OHeprus cBs3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledekt macchl sapa.
Snepusle peakunu. [lenenue u CUHTE3 SI€ED.
SAnepusiii peaktop. TepmosiaepHsbiit cunTes3. [IpoGieMbl U IEPCIEKTUBBI AIEPHON YHEPTETHKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTeTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.
TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SAJIEPHBIN peakTop, aTOMHas boMOa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLMX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Otansl pa3BUTHs acTpoHOMUHU. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUYEHNE ACTPOHOMUM.

Bun 38é31H0r0 HebOa. Co3Be3nus, spKkue 3BE3/Ib, INIAHEThI, UX BUAMMOE JIBH)KEHUE.

ConHeynas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounnk sHeprun CosHua U 3BE31. 3BE3/bl, UX OCHOBHBIE
XapakTepUCTUKH. JlmarpamMMa «CHEKTpPaJbHBIM KJIACC — CBETUMOCTBY». 3BE3NBI  TJIABHOM
MOCJIEAOBATENbHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETMMOCTb» i 3BE37  IJIaBHOU



MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpPEMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoonK CoJIHIA U 3BE3/. DTaMbl )KU3HU 3BE3]L.

Mineunsiii [lyte — Hama [Namaktuka. [lonoxenue u nuxenue Connua B [anaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sIPax TAIAKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa00Oma. Pasberanue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nsimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Halmronenus HeBOOPYKEHHBIM I1a30M € MCTIOIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN IS
onpezieNieHUs] TOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JHS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B teneckon JIynsl, muraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPEeHUE

Ponb Qu3uku 1 aCTpOHOMHH B 5KOHOMUYECKOW, TEXHOIOTHUECKOM, COIMANTBHON U ATHUECKOI
cepax IesTSIBHOCTH YeJIOBEKa, POJIb U MECTO (PM3WKH M aCTPOHOMHHU B COBPEMEHHOW HAYYHOU
KapTHUHE MUpPa, POJIb GU3NYECKON TeOprHr B OPMUPOBAHUU MPEICTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MECTO (U3NYCCKOW KAPTHHBI MHpa B OOMIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABICHUI O IPUPOJE.

Me:xnpeameTHblie CBA3U

Wzyuenue kypca ¢usuku 06a3zoBoro ypoBHs B 11 kilacce ocyimiecTBIsieTCsl ¢ y4€TOM
COJICPIKATEIIBHBIX MEXKIIPEAMETHBIX CBS3CH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTUH.

Meoicnpeomemnule nonsimust, CBI3aHHbIE C U3YYEHUEM METOJI0B HAyYHOT'O [TI0O3HAHUS: SIBJICHUE,
HayuyHbId (hakT, runoresa, (u3MuUEcKas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, HKCIIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHHE CHCTEMbl YpPaBHEHUN, TPUTOHOMETpHYECKHe (YHKIMH: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOESKIINU
HAa OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOJIHBIC SJIEMEHTAPHBIX (YHKIUN, MPU3HAKU
10/100MsI TPEYrOJIbHUKOB, ONIPEIEIeHNE TIIOUIaIN TUIOCKUX GUryp U o0bEMa Ted.

buonocus: snexTpuueckue sBICHUS B KUBOM MPUPOJE, KONeOATeNbHBIC TBUKEHUS B KUBOM
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOM MPUPOJE, TEHCTBUE paHaIlii Ha )KHUBBIE OPTaHU3MBI.

Xumus: cTpoeHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKask CTPYKTYpa TBEPABIX TeJl, MEXaHU3MBbI
00pa30oBaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TOMIOCA 3€MIIM, 3aJI€KM MArHUTHBIX Pyd, (HOTOChEMKA 3eMHOM
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHU M.

Texnonocusi: NUHUM SIEKTPONEpeay, TeHEepaTOp MEPEMEHHOTO TOKa, 3JIEKTPOABUTATElb,
WHIYKIIMOHHAsI TI€4b, pajaap, paauonpuéMHHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONITHKA, COTHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yuebOHOro mnpenMera «Pu3nka» Ha YpOBHE cCpeaHero obiiero oOpa3oBaHUs
(6a30BBIi YPOBEHB) TOKHO OOECTIEUUTD JOCTHKEHUE CISIYIOIIUX JTMYHOCTHBIX, METAlPeAMETHBIX
U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pE3yNbTaThl OCBOCHHS YydeOHOro mnpeamera «DHU3MKa» JIOHKHBI OTpa)xaTb
TFOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCsl PYKOBOZCTBOBaTbCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3HMLKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX YOEKJICHHH,
COOTBETCTBYIOLIUX TPAJAULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIEeCTBa, PACIIUPEHHUE )KUZHEHHOTO
OIbITA U OIIBITA JESATENBHOCTU B MPOLIECCE PEATU3aLUU OCHOBHBIX HAlpaBJICHUI BOCIHUTATEIbHON
NeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTb TPAXKAAHCKOI MO3ULIKMU 00YYaIOLIerocs Kak akTHBHOI'O U OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I11ecTBa;

IOPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTHUYECKMX M JIEMOKpPAaTHMUYECKUX
IICHHOCTEIA;

TFOTOBHOCTh BECTHM COBMECTHYIO JEATEJIBHOCTh B HHTEpecax IpakJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aluy;

yYMEHHUE B3aUMOJICHCTBOBATh C COLIUAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUHU € UX (DYHKIMSIMU
Y Ha3HAuYEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IrpaX1IaHCKON UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTUKEHHUSIM POCCUNCKUX YUEHBIX
B 00s1acTH (PU3MKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSATEIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY HAay4YHOTO TBOPUYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K pa3InyHbIM cepam npodhecCHOHAIBHON JesITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKOW M TEXHUKOM, YMEHHME COBEpIIaTh OCO3HAaHHBIM BbHIOOp Oynymield mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 0Opa30BaHUIO W caM0OOpa3oBaHUIO B 00JacTH (U3WKKA Ha
IPOTSKEHUH BCEW KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh  IKOJOTMUYECKOW KYJIbTYpHl, OCO3HAHHE TIJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUIAHUPOBAHUE U OCYILECTBICHHUE ACUCTBUM B OKPY)KAIOIIEH CPEIEe Ha OCHOBE 3HAHUS Lienei
YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA;

paclIupeHHe OMbITa IEATENbHOCTH dKOJIOTHYECKON HalpaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUH 1o u3MKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHNS:



cOpMHPOBAaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢u3nUecKoil HayKu;

OCO3HAHWE IIEHHOCTH HAYYHOW AESATEIbHOCTH, TOTOBHOCTH B IpOIleCCe W3y4eHHs (DU3UKH
OCYLIECTBIISATH MPOCKTHYIO U UCCIIEA0BATEIBbCKYIO JICSITEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO  (OPMYITUPOBATh M aKTyaIM3UPOBaTh MPOOJIEMYy, paccMarpuBaTh e€
BCECTOPOHHE;

OTIPEICIIATH LENH JeATSIILHOCTH, 33/]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3pabaThiBaTh IUJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIONINXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JIEATEIBHOCTh, OIICHHBATH COOTBETCTBHE pPE3YyJIbTATOB IEJISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBHIMOJIHATH pabOTy B  YCIOBHSX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJICM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH ITOHSATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQJIETh HABBIKAMHU Yy4eOHO-UCCIIEIOBATEILCKON M MPOEKTHOW JESATENIbHOCTH B 00JIACTH
(GU3HUKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY IOMCKY METOJOB PEIICHUS 3a/ad
buznYeCcKOro coaepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BJIQJICTh BHJIAMHU JCSITCILHOCTH II0 TOJYYEHUIO HOBOTO 3HAHUWS, €r0 HWHTEPIPETAIHH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3NIUYHBIX YU€OHBIX CHUTYAIMSX, B TOM YUCIE MPH CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 33Jady, BBIIBUTATh THIIOTE3Y
e€ pemeHus, HaXOJUTh apTYMEHTHI JJIS IOKA3aTeIbCTBA CBOUX YTBEPXKIICHUH, 3a]1aBaTh apaMeTPhI
U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOJTYICHHBIE B X0JI¢ PEIICHUS 3319 PE3YJIbTAThl, KPUTUICCKH OI[CHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33Jla4l B 00pa30BaTEIIBHON JIEATEIBHOCTH, B TOM
qHclie MPU U3YYeHUU (DU3HKHY;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsM, OIICHUBAThH IPUOOPETEHHBIHN OIBIT,

YMETb NEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUUYECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONMYCKAOIINE ATbTCPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMH TOJNydeHUS HHQPOpMAIMKU (PU3UUECKOTO COACPNKAHWS W3 HUCTOYHHKOB
pa3HbIX TUIIOB, CAMOCTOSTEIHHO OCYIIECTBIISITH MTOUCK, aHAIHU3, CHCTEMATU3AINIO U HHTEPIPETALIUIO
HHGOPMAIIUN PA3JIMIHBIX BHJIOB U JOPM TPEIACTABIICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIb30BaTh CPEJICTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPTaHHM3AIIMOHHBIX 3a7ad C COONoJIeHHeM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH 0€30IIaCHOCTH, THTUEHBI, PECYpPCOCOCPEKEHUS, TPABOBBIX U STHYCCKUX HOPM,
HOpPM UH(POPMAITMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCThI (PU3HUECKOTO COAEpkKaHUS B PA3IMUHBIX (opMmaTax ¢ yu€TOM Ha3HAuUEHUs
uHpOpMALlMM M IEJIEBOM ayJUTOpUHU, BHIOMpas ONTUMAIbHYIO (OpPMYy WPEACTaBICHUS U
BU3yaJIN3alUU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU AEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C MCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI,

BEIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JICHCTBUH C y4ETOM OOINUX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

IPUHUMATH 11€JI1 COBMECTHOM JESATENbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JAEHCTBUS
110 €€ IOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, paCIpeIesATh POJIM C YYETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3y/bTaTbl COBMECTHOM pabOTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHUKA KOMaHJbI B OOIIHMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE MPOEKTHI, OLUEHUBATh HJEU C MO3ULUUHA HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATErMUYECKOE MTOBEJCHUE B PA3IIMYHBIX CUTYALUSIX, IPOSIBIATh
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe T1eiiCTBHUS

Camoopranmu3anus:

CaMOCTOSITEIILHO OCYIIECTBIISITh IMO3HABATEBHYIO JIEATCIBHOCTh B 00JACTH (U3HKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIILHO COCTaBIIATh IUIAH PEIICHUS PAcYCTHBIX M KAYeCTBCHHBIX 3ajad, IUIaH
BBITIOJTHEHHSI IPAKTUYECKON PaOOTHI ¢ yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH
Y MIPEITOYTEHHUI;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacImpsATh paMKH Y4eOHOTO TpeMETa Ha OCHOBE JIMYHBIX TPEIIOUTCHHIH;,

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelnieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO M TIPOSBICHUIO IPYIUIIUU B 001acTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHTYallUsiIM, BHOCHTH KOPPEKTHUBHI B JAESITEIHHOCTb, OIEHUBATh
COOTBETCTBUE PE3YIIHTATOB IIEJISIM;

BJIQ/IETh HABBIKAMHU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPIAEMBIX NEHCTBUIN U
MBICITUTEIIEHBIX MTPOIIECCOB, X PE3YJIbTATOB M OCHOBAHHIA,

MCIIOJIb30BaTh PUEMBI peICKCUH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHHS 110 MX CHIDKCHUIO,

MPUHUMATH MOTHBBI U pTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

MIPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKHU M JIOCTOMHCTRBA;

MPUHUMATH MOTHBBI U pTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTaTOB ACATEIbHOCTH;

MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA ONIHOKH.

B mporiecce nocTHKEHUST TUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMBI MO (DU3HKE IS
YPOBHSI CpeAHEro oO0mero o0pa3oBaHUA y OOYYarONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOMIETO CIOCOOHOCTh IMOHUMAaTh CBOE SMOITMOHAILHOE COCTOSHHE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHANBHON Cephl, ObITh YBEPEHHBIM B ce0€;



CaMOPETyJIMPOBAHNUS, BKIIIOUAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE TOBEJCHHE, CIOCOOHOCTh aJAaNTHPOBATHCS K AMOIMOHAIBHBIM HM3MEHEHHSIM U MPOSBIATH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBALIUM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHXKEHHIO LEIM M YCHEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/S U3 CBOMX BO3MOXHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE COCTOSIHME JPYIHX,
YUUTBIBATh €0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C JIPYTHMMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOyuyenus B 10 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBaTh Ha NpUMEpax poiib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHHBI MHpa, B PA3BUTHM COBPEMEHHOM TEXHHKU U TEXHOJOTHMH, B INPAKTHYECKOU
JESTENIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBI IPUMEHEHUSI U3YYCHHBIX (PU3UUYECKHX MOJENei: MaTepuaibHasi TOYKa,
WHEepLHaJgbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, MAealbHBIA ra3, MOAEIN CTPOCHUS
ra3oB, KUIKOCTCH W TBEPIBIX TEJ, TOUCYHBIH DJICKTPUUCCKHUU 3apsl IPU PEIICHUU (PU3NUSCKUX
3ajady;

pacnio3HaBaTh (hU3WUYECKHE SBJICHHS (MPOIECCH) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYIIPHO-KHHETUYECKOM TEOpPUH CTPOCHUS BEIIECTBA U DIEKTPOJUHAMUKU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEWHOE JBIKEHUE, CBOOOIHOE TaIeHUE TEJ, ABIKECHHE
[0 OKPYXXHOCTH, MHEpIUs, B3auMoaencTBue ten, nuddysus, OpoyHOBCKOE NBHXKEHUE, CTPOCHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHUE oO0bEMa Tell MpU HarpeBaHUM (OXJIAXJAECHUHU), TEIJIOBOE
paBHOBecHE, HWCIApeHHe, KOHICHCALUS, IUJIaBICHHE, KPUCTAUIU3AllUs, KUIICHUE, BIAKHOCTb
BO3/lyXa, IMOBBIIIEHUE JaBJICHUS ra3a MpPH €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXIY
napamMeTpaMH COCTOSIHUS ra3a B U30MPOLECccax, JIEKTPU3AIs Tel, B3aUMOICHCTBUE 3apsA/I0B;

OTHUCHIBATh MEXaHUYECKOE JBUKEHUE, UCTIONIB3Ys (PM3UYECKHE BEIIMUYMHBI: KOOP/IMHATA, MYTh,
NepeMEIIeHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa, UMITYJIbC Tella, KUHETHYeCKash SHEprus,
MOTEHIIMAbHASL DHEPrusi, MeXaHuuyeckas paboTa, MeXaHW4YecKash MOIIHOCTh; IPU OINHUCAHUH
MPAaBUIIbHO TPAKTOBATh (DU3HUECKUN CMBICI UCTIONb3YEMBIX BETUYHMH, UX 0003HAYCHUS U €TUHUIIBI,
HaxoJIUTh (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMH BEIMUYNHAMU,

OTHCHIBATh U3yYEHHBIC TETNIOBBIE CBOMCTBA TN U TEIIOBBIC SIBJICHHUS, UCIIONB3YS (PU3UYECKUE
BEITMYMHBI: IaBJICHUE ra3a, TEMIIepaTypa, CPEIHsSI KHHETUYECKAast SHEPTHUSI XaOTHUECKOTO JIBHXKCHHUS
MOJIEKYJI, CPEIHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPIHUs,
pabora raza, KoO3()PHUIUEHT MOJIE3HOTO IEUCTBHS TEIJIOBOTO ABUTATEINS; IPH OMUCAHUHU MPABUIEHO
TPaKTOBaTh (PU3UUECKHUM CMBICT HCIOIb3YEMbIX BEIUYMH, UX 0003HAUYEHHUS U €IUHUIIbI, HAXOIUTh
(GOpMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMU BETUUHNHAM;

ONUCHIBATh HM3YUYECHHBIE JIIEKTPUUECKUE CBOMCTBA BEIIECTBA M DSJEKTPUUYECKUE SIBICHUS
(mpotiecchbl), UCHOIB3Ysl (PU3NYECKHE BEIUYMHBI: DJIEKTPUUYECKUM 3apsij, AJIEKTPUYECKOe IoJIe,
HaMpPsSKEHHOCTH TMOJIs, OTEHIHUAN, PA3HOCTh MOTEHIIMAJIOB; MPU ONMKUCAHUM MPABUIBHO TPAKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEJIMYWH, X 0003HAYCHHS M €IMHMIIBI; YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (DU3HUECKYIO BETMUUHY C APYTUMHU BEJIMUYUHAMU;

AHAIN3UPOBATh (PU3NYECKUE TMPOLECCHl U SBJICHMS, HCHONB3YS (PU3NYECKUE 3aKOHBI M
MPUHIMILL: 3aKOH BcemupHoro TsroteHus, |, Il u Il 3akonsr HploToHa, 3aKOH COXpaHEHUs
MEXaHWYECKON SHEPIHH, 3aKOH COXPAHEHUS WMITYJIbCA, TMPHUHITUI CYNEPIO3UIIMN CHJI, TPUHIINII
paBHOMpaBUs HMHEPLUUATBHBIX CHCTEM OTCUYETA, MOJIEKYJISAPHO-KMHETUUYECKYIO TEOPUI0 CTPOECHUS
BEIIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOI SHEPIUU TEIJIOBOTO ABMKEHUS MOJIEKYJ
¢ abCONIIOTHOM TeMIepaTypoid, MEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHSI dJIEKTPUUECKOTO



3apsaa, 3akoH Kyrnona, mpu 3TOM pasnuyarh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKCHUE U YCIOBUSA (TPaHULIBI, 00JIACTH ) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIMUIBI ACUCTBUS MAalINH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBIMOJHATh SKCIIEPUMEHTHl 110 HCCIENOBAHUIO (U3NYECKUX SBJICHUI U TPOIECCOB C
UCTIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUH, IPH ATOM (popMyTupoBaTh mpodiemy/3agady u
TUIOTE3Y Yy4eOHOro SKCIepUMEHTa, COOMpaTh YCTAHOBKY HU3 MPEIJIOKEHHOTO 000pyAOBaHUS,
IPOBOJUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIIMYHH, IPU 3TOM BBHIOMpATh
ONTUMAJIBHBIA CIIOCOO WM3MEPEHHUsT M HWCIOJIb30BAaTh M3BECTHBIE METOJbI OLIEHKH IOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXNY (DPM3UYECKHMMU BEIIMYMHAMHU C HCIIOJIB30BAHUEM IPSIMBIX
U3MEpPEHMl, TMpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUpOBATh pe3yJabTaThl IOIYYEHHOMN
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOJHIl U TPaHKOB, JA€IaTh BBIBOABI 10 pE3yJbTaTaM
UCCJICJIOBAHMUS,

coOnroaarh npasuia 0€30aCHOrO TpyZa IPU IPOBEACHUH UCCIEI0BAHUN B paMKax y4eOHOro
JKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHOW NEATEIbHOCTH C HCIOIb30BAaHHEM
MU3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

pemaTh pacy€THbIC 3a/1a4M C SIBHO 3aJaHHON (PU3NYECKOM MOJIENbIO0, UCMONb3Ysl (PU3UYECKUE
3aKOHBl M MPHUHLMIIBI, Ha OCHOBE aHAJIW3a YCJOBHS 3a/Jayd BBIOMpPATh (U3UYECKYIO MOJEIIb,
BBIICTISATH (PU3NYECKUE BETUYMHBI U (DOPMYIIbI, HEOOXOAUMBIE JUIs €€ pelIeHHs], TPOBOAUTH PACUETHI
¥ OIIEHUBAThH PEATBHOCTD MOIYYCHHOTO 3HAYCHUS (PU3NIECKOIN BEITMUNHBL;

peliaTe KauyeCcTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IEMOUKY
pacCyXJIeHHI ¢ OMOpo HAa U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIIOJIb30BATh MPHU PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE WH(GOPMAaIMOHHBIE TEXHOJIOTUU
JUISl IOMCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETALIUH U MPEACTABIECHUS YUeOHOM U HAyYHO-TIOMYJIIPHOM
uH(pOpMalH, MOTYYCHHON U3 Pa3NUYHbIX UCTOYHUKOB, KPUTUYECKU aHAU3UPOBATH MOJIY4YaEMYIO
MH(pOpMaLINIO;

IPUBOINUTH IPUMEPHI BKJI1a POCCUNCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B IOBCEIHEBHON KM3HU I 0OecTiedeHus
0€30MacHOCTH MpHU OOpaLIEHUH ¢ MPHOOpaMU M TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpPaHEHHS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

paboTaTh B TpyHIE C BBHIMOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH, IJIaHUPOBATH PadOTy
IPYMIIbI, PAMOHATBHO paclpeesiATh 00s13aHHOCTH U IJIAHUPOBATh JIETEbHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJeKBaTHO OIICHUBAThb BKJIAJ KaXJ0ro M3 YYaCTHUKOB TpPYNIbl B pELIEHUE
paccMaTpuBaeMoi MpoOIeMBl.

K xonmy oOyuenuss B 11 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JEMOHCTPUPOBaTh Ha NpUMEpax pojib U MeCTO (U3MKU B (OPMUPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOM TEXHHUKH W TEXHOJOTHUM, B MPAKTHUYECKOM
JEeSTENIbHOCTH JIF0JIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VUUTHIBATh TPAHMIIBI TPUMEHEHUS M3YUYEHHBIX (U3UUYECKUX MOJENeH: TOYEHHBIN
AIIEKTPUYECKUH 3aps/, Jy4 CBETa, TOUCYHBI UCTOYHHMK CBETA, s/IEpHAsi MOJETb aToMa, HyKJIOHHAs
MO/IENIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NIEeCKHX 3a/1a4;

pacnio3HaBath (u3uyeckue sBICHUS (TIPOIECCH) W OOBSCHATHP WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN U KBAaHTOBOH (M3UKHU: dIIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOEe, MAarHUTHOE IEUCTBUS TOKA, B3aUMO/ICHCTBHUE MAarHUTOB, AJIEKTPOMAarHuTHas! UHYKIIHS,
JIEICTBME MArHUTHOTO IOJI HAa IMPOBOAHMK C TOKOM M JIBMKYLIMMCS 3apsijl, 2JIEKTPOMarHWTHBIE
KojeOaHusi M BOJIHBI, NPSIMOJMHEWHOE paclpoCTpaHEHHE CBETa, OTpPaKeHHE, IpPEeIOMIICHHE,
uHTepepeHIys, AM(paKus U MOIIpU3aLMs CBETa, AUCTIepCUs cBeTa, PoToanekTpuieckuit apdext



(potoaddexT), cBeTOBOE MaBieHHWE, BO3HUKHOBCHHE JMHEHYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHASI U UCKYCCTBEHHAs PAAHOAKTUBHOCTH;

ONKCHIBATh HM3YyUYEHHBIE CBONCTBA BEIIECTBA (AJIIEKTPUYECKUE, MArHUTHBIC, OINTHUYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CpPEA) W AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCIOJNB3YS (PU3NUYECKUE BEIIMYUHBL: SJIEKTPUUECKUH 3apsijl, CUIa TOKA, SJICKTPUUECKOE HAIIPSKEHHE,
AIIEKTPUUYECKOE COIMPOTHUBIIEHUE, PAa3HOCTh MOTCHIMAIOB, HIEKTPOABIXKYIIAs CUia, paboTa TOKa,
WHAYKIHUS MarHUTHOTrO mouisd, cuia Ammepa, cuia JlopeHna, MHAYKTUBHOCTh KaTyIIKH, SHEPTHs
AIIEKTPUYECKOTO U MarHUTHOTO TIOJIEH, MEPHOJ U 4acToTa KojebaHuil B KojaeOaTeIbHOM KOHTYpE,
3apsiJi U cuja TOKa B MpoIlecce TapMOHUYECKUX JIIEKTPOMATHUTHBIX KosieOaHui, (oKycHOe
paccTosIHUE U ONTUYECKAask CUJIA JIMH3BI, IPU ONKMCAHUH MPABHIBHO TPAKTOBATh (PH3MUECKUI CMBICI
UCIIOJIb3YEMBIX BEIHUMH, UX 0003HAUEHUS U €TUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE TaHHYIO
(U3HYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

OIKCHIBATh N3YUYECHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIOb3Ys GU3NUECKUE BETUUHUHBIL:
CKOPOCTh BJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTA CBETA, SHEPTUs M MMITYJIbC (POTOHA,
Nepuoj MoJlypacnaza, dHEpPrusl CBSI3U aTOMHBIX SJEp, NpPU ONUCAHUU TPABUIBHO TPAKTOBATh
($U3MUeCKUil CMBICT MCIIONIb3YEMbBIX BEIWYHH, UX 0003HAYCHHS U CIUHUIIBI, YKA3bIBaTh (OPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, BBIUUCIATH 3HAUCHUE
(U3UYECKON BEJIMYUHBL;

AHAIM3UPOBATh (PU3UYECKUE TMPOLECCHl U SBICHHS, HCHONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aK0H OMa, 3aKOHBI TTOCIIEIOBATEIHHOTO U MApaJLICIbHOTO COSAMHEHUS IPOBOTHUKOB,
3akoH JDxoyns—JleHna, 3akoH JJIEKTPOMATHUTHOW UWHAYKLIHH, 3aKOH MHPSIMOJIMHEHHOTO
pactpocTpaHeHHsI CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI IPEIOMIICHUS CBETa, ypaBHEHHE
OiinmTeitHa st porodddexra, 3aK0OH COXpaHEHUS IHEPIHH, 3aKOH COXPAHEHHSI UMITYJbCa, 3aKOH
COXpaHEHHsI AIEKTPHUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHsI MACCOBOTO YHCIIa, MOCTyIaThl bopa, 3akoH
paZIMOaKTUBHOTO pacmajaa, MpH ATOM pa3luvarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKCHUE U YCIOBHSA (TPAHULBI, O0JIACTH ) TPUMEHHUMOCTH;

OTIpEe/IeNIATh HAMpaBJIeHHE BEKTOPa MHAYKLIUHA MarHUTHOTO TMOJIS MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHNe, CO3/1aBaeMOe MIIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBIMTOJIHATh OKCHEPUMEHTHI MO0 HCCIEIOBAHUIO (PH3MUECKUX SBJICHUH W TPOIECCOB C
MCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUI: TIpU 3TOM (GOpMYyIUPOBAThH MpodIeMy/3a1auy U
TUTIOTE3y Y4eOHOTO SKCIEpPHUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO O0OpYyJI0BaHMS,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISATH MPSMbIC U KOCBEHHBIC U3MEPEHUS (DU3MUECKUX BEIIMYWH, TIPH 3TOM BBIOMPATH
ONTUMAJIBHBIA CIOCOO M3MEPEHHs M HUCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHM MOTrpPEIIHOCTEH
WU3MEPEHHUI;

MCCIIEIOBATh 3aBUCUMOCTH (PM3MUYECKUX BEIHUMH C UCIIOJIb30BAHUEM MPSMBIX H3MEPEHUN: IPU
TOM KOHCTPYHpPOBATh YCTaHOBKY, (HKCHpPOBATh pPE3yJbTAaThl IOJYYCHHOW 3aBUCHMOCTHU
bu3nYECKUX BENWYHMH B BUJIE TaOIUI] U rpa)uKOB, JeNaTh BHIBOBI [0 PE3yIbTaTaM UCCIICOBAHMUS,

coOuro1aTh Mpasmiia 0€30MacHOTO TPYAA MPH MPOBEACHUH HCCIISIOBAaHUN B paMKax y4eOHOTO
HKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENbCKOM M TPOEKTHOH MAEATENbHOCTH C MCIIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemaTh pacy€THbIE 3a/1a4M C SIBHO 33JaHHOM (PU3NUECKOI MOJEINbI0, UCTIONb3Ys (PU3NYECKHe
3aKOHBl W TPUHIUIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/ladd BHIOMpATh (PU3MUECKYIO MOIEIb,
BBIICTIATH PU3NYECKUE BETUIHHBI U (DOPMYITBI, HEOOXOAUMBIE TSI €€ pelleHHs], TPOBOAUTH PACUEThI
Y OIIEHUBATh PEATBHOCTD TIOJTYYCHHOTO 3HAYCHUS (PU3NIECKOM BETMUNHBL,

peliaTh KauyeCTBEHHBIC 3aJayud: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUHBYIO IIETIOUYKY
PacCyXJIEHUI ¢ OTIOPOi Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU 1 (PU3UYECKUE SBIICHUS,

MCIIONIb30BATh MPHU PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTUU
JUTS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALINH U MIPEICTABICHNS y4eOHOM M HAYYHO-TIOMY I PHOM



UHPOPMAIINH, TTOYYCHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYCCKH aHAJTM3UPOBATH MOIY4aEMYIO
UH(POPMALIUIO;

OOBSICHATh TPUHIIMITBI JCHCTBUS MAIIMH, PUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3indyarh
yCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMS B TIOBCETHEBHOM JKU3HU;

IPUBOJIUTH TPUMEPHI BKJIAIa POCCUHCKUX M 3apYOCKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUS 10 (DU3UKE B IMOBCEIHEBHOW KHM3HM JIsi 00CCIICUCHUS
0€30MacHOCTH MPHU OOpAlICHUH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, JUIS COXPaHCHHS
3JI0POBBSI U COOJTIOJICHUSI HOPM KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie;

paboTaTh B TpyIIE C BBITOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH, INIaHUPOBATh PabOTy
TPYIIIbI, PAMOHAIBHO PACIIPENENIATh 0053aHHOCTH U IJIAHUPOBATH NI TEILHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJeKBAaTHO OIICHUBATh BKJIAJ KaXJAOrO0 W3 YYACTHUKOB TPYIIBI B pPEIICHUE
paccMaTpuBaeMOl MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) NMpOrpamMmbl Bcero Konrpoabnbie | Ilpakrmieckue o0pa3oBaTejibHbIE
padoThI padoTshI pecype
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O IIO3HAHUS
11 ®u3uKa ¥ METOAbl HAYyIHOI'O ITO3HAHMS 2 bubnmorexa LHOK
' 8 Y1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubmnoreka IIOK
2.2 Jlunavimka ! https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro 1o pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOI Teopuu 9 1 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 OcHose! TCPMOAMHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BemecTBa. Da3oBble 5 bu6muoreka [JOK
' TIePEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3znen 4. JIEKTPO/IMHAMUKA
bu6nunorexa LIOK
4.1 DIeKTPOCTATHKA 10 1 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
https://m.edsoo.ru/7f41bf72

ITocTostHHBIN 2I1€KTpUYECKUNA TOK. TOKHM B

bubnunorexa LIOK

4.2 pasIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
Pe3epBHOE BpeMms 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ HanmenoBaHue pa3jiesioB U TeM Konrpoasubie | Tpaxtuseckie (uu¢posBbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Paszpen 1. JIEKTPOANMHAMUKA
11 MarauTHoe nosie. DJ1eKTPOMarHuTHas 11 1 3 bubnnoreka [JOK
WHJTYKIIUST https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4eCKUE U AIIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onruica 10 3 tipsim edsob W TH41c9Te
Hroro no paszneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMAIBHON TEOPUHU 4 1 bubnmnorexa [JOK
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 ﬁggi?ﬁ;i%ii?{fﬂ £41c97c
bubnmoreka [JOK
4.2 Crpoerne aroma 4 https://m.edsg).ru/?f41c97c
bubnnorexka [JOK
4.3 AToMHOE A71pO > https://m.edsi.ru/7f4lc97c
Hroro no paszneny 15
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Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 BH6H_H0TeKa LIOK
https://m.edsoo.ru/7f41c97c
Wroro no pazueny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnnoreka [HOK
6.1 Obobmaromee nosTopenne 4 https://m.edsé}).ru/?f41097c
Hroro no pazgeny 4
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB
K I DJIeKTpOoHHbIe HU(pPOBbIE
Nen/m | Tema ypoka Beer OHTPOJIb PaKTH | oGpazoBarenbHbIe
o HbIE YyecKue pecype
padoThbI padoThI
®dusuka — Hayka o npupoze. Hayunsle METOABI IO3HAHUS bu6mmoreka [IOK
1 1 )
OKPYKAIOIIEro MHUpPa https://m.edsoo.ru/ff0c32e2
2 A A A BuGmorexa LIOK
Y P pa, B1p A https://m.edsoo.ru/ff0c33e6
JIOJIEH
3 PN A A — ) BuGmorexa LIOK
g - HiepeMent > CKOPOCTE, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE MPAMOJIMHENTHOE ABUKEHUE 1 bubmorexa HOK
P P 8 https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NIPSIMOJIMHENHOE IBU)KEHNE 1 bubmmorexa [TOK
yerop P g https://m.edsoo.ru/ff0c372e
bu6mmoreka [IOK
6 CBoOoaHoe magenue. Y cKkopeHrue cBOOOHOTO MaICHHs 1 https://m.eds00.ru/ff0c39cc
KpuBonunelinoe neuxenue. [[BuxeHne MaTepuaabHOU bubnuoreka [IOK
7 1 )
TOYKH 110 OKPYXHOCTH https://m.edsoo.ru/ff0c3ada
8 [IpuHnun otHOcUTeNnbHOCTH ['anmunes. uepuuanbabie 1 bubnnorexka [JOK
cucrembl orcuera. [lepsbiii 3akoH HpioToHa https://m.edsoo.ru/ff0c3be8
Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit bubnmoreka [JOK
9 y 1 .
3akoH HproTOHA 151 MaTepHAaIbHOM TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpetuii 3akoH HproTOHA [1711 MaTepHaibHbIX TOYEK 1 bubmorexa HOK
P g P https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas 1 bubnuorexa [IOK

KOCMHUYCCKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00
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bubmuoreka [JOK

12 Cuna octu. 3akoH ['yka. Bec Tena
YHpyr YK https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koaddumment tpenus. Cua bubmuorexa [JOK
COIPOTHUBJICHUSI IPU JIBWKCHHUH TeJIa B )KUJAKOCTH HIIH ra3e https://m.edsoo.ru/ff0c3f76
[TocrynarensHoe U BpamareIbHOE ABMKCHUE A0COTIOTHO
14 TBE Z[}Z)ro Tena M0M£H¥l CHIIBI Hnelt[lo CHJIBL. Y CIIOBUSI bubmorexa LIOK
P ' ' https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tea
NMmysibc MaTepHaIbHOM TOYKH, CUCTEMbI MaTepHUaIbHbIX
15 Toqez 14001 J'II:I.::) CUJIBL. 3aKOH COXpaHEHUs I/Iannbca bubmorexa HOK
) y ' p yibea. https://m.edsoo.ru/ff0c43d6
PeakTrBHOE JIBUKEHUE
PaboTa 1 MomHOCTh cuiibl. KuHEeTHUECKas SHEprus
16 Mare I/IaJILH(I)IIIZ“ Touku. Teopema 06 I/ISMGHCHI/II/Ip bubmorexa HOK
p - - 1C0P https://m.edsoo.ru/ff0c4502
KHHETUYICCKOW dSHEPTUU
ITorenuuanbHas sHeprus. [loTeHnManbpHas SHEPTUs
17 : nehopmu O]£3.HHOI71 il III/IHBI HOTCHI_[I;/)IaJ'ILHa}I Bronmozexa LIOK
ynpyr pMHP YU https://m.edsoo.ru/ff0c461a
SHEPTHsl TeJla BOJIM3U MOBEPXHOCTH 3eMITH
[ToTeHIMaabHbIC M HEIOTEHIIUATbHBIC CHIIBI. CBSI3b
18 paboThl HEMOTEHIIUATIBHBIX CUII C U3MEHEHHEM bubmuorexa [JOK
MEXaHMYECKOM IHEPTUH CHCTEMBI Tell. 3aKOH COXPaHCHHUS https://m.edsoo.ru/ff0c478c
MEXaHUUYECKOH dHEepTruu
JIaboparopHas padota «MccnenoBanue cBs3u pabOThI
19 CUJIBI C U3BMEHEHUEM MEXaHUYECKOM PHEPruu Tejia Ha
MIpUMepe PACTSKEHHS] PE3HHOBOT'O KT'yTa
KonrtponsHas pabora no teme «Kunematuka. JluHamuka. bubnuoreka [IOK
20 )
3aKOHbBI COXPAaHCHHUS B MEXaHHKE)» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJIOKEHHS MOJIEKYIISIPHO-KMHETUYECKOM bubnuotexa [JOK
teopuu. bpoyHoBckoe asuxkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTep JBUKESHHS U B3aUMOJICHCTBUS YaCTHUI]
22 BemecTBa. MoJIesT CTPOCHHUS Ta30B, JKUIKOCTEH 1
TBEPABIX TN
23 Macca monekyin. KonuuectBo BemectBa. [locrosiHHas

ABoOrazipo
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TernnoBoe paBHOBecue. TeMneparypa u €€ U3MEpEHHUE.

24 [lIxana remnepatyp Llenbcus .
. bu6mmoreka [IOK
25 Wneanpusiii raz B MKT. OcnoBroe ypaBuenne MKT 1 https://m.edsoo.ru/ffocAfde
AbGcomoTHas TeMIepaTypa Kak Mepa cpeaHei Butmorexa LIOK
26 KMHETHYECKOM SHEPTUH JIBM)KCHHS MOJICKYJI. Y paBHEHHUE 1 .
o https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeipona
27 3akoH JlasbToHa. 'a30BbIC 3aKOHBI 1
28 JlaboparopHas pabota «lccrienoBanue 3aBUCHMOCTH 1
MEX1y IapaMeTpaMy COCTOSIHUS Pa3pesKEHHOr0 ra3a
29 W3omporeccsl B ueanbHOM raze u ux rpaduueckoe 1 bubnnoreka [JOK
Ipe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHS.I.‘}I SHEPTUsl TCPMOJTUHAMUYCCKON CHCTEMBI U Butmorexa LIOK
30 cnocoObl €€ n3MeHeHus. KoinuecTBo TemIoTh 1 padoTa. 1 .
https://m.edsoo.ru/ff0c5952
BHYyTpeHHsIs SHEpTHUsi 0JTHOATOMHOTO HJICATHHOTO Tra3a
bu6mmoreka [IOK
81 BHae! Tenonepesay ! https://m.edsoo.ru/ff0c5¢c36
30 VY aenbHas TEIIOEMKOCTH BelecTBa. KomnuecTBo TemmnoTh 1 bubnmnorexa [JOK
pu Teruionepeaaye. AnuadaTHbIN Mpolece https://m.edsoo.ru/ff0c5c36
[IepBblit 3aKOH TEPMOAVMHAMHUKHU U €r0 IPUMEHEHHE K bubnnoreka [JOK
33 1 .
M30Ipoleccam https://m.edsoo.ru/ff0c5efc
34 Heob6paTumocTs nporeccoB B npupojie. Bropoit 3akon 1 bubnuoreka [IOK
TEPMOIMHAMHKH https://m.edsoo.ru/ff0c6230
. . bubnuotexa [JOK
35 [Tpunmun nevicteus u KII/] TernmoBoi MamuHbI 1 https://m.edsoo.ru/ffoc600a
36 Huxkn Kapno u ero KI1J1 1
37 DKosornyeckue npo0aeMbl TEIIO3HEPTreTUKH 1
38 O6o6maromuit ypok «MomnekymsipHas ¢pusrka. OCHOBBI 1 bubnmoreka [JOK
TEPMOIMHAMHKH) https://m.edso0.ru/ff0c6938
39 Kontponbras padota mo teme «MonekymnsipHas pu3uka. 1 bubnmuorexa [JOK

OCHOBBI TEPMOIMHAMUKH

https://m.edsoo.ru/ff0c6a50
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bubmuoreka [JOK

40 [TapoobpazoBanue u KoHaeHCanws. VciapeHne u KureHue https://m.eds0o.ru/ff0c63b6
41 AOCOJIIOTHASI 1 OTHOCUTEJIbHAS BJIAYKHOCTh BO3/TyXa. bu6mmoreka [IOK
HachbineHHbii map https://m.edsoo.ru/ff0c64d8
12| Anmorpomin cooiers spreratnon. Koune xpwerana Butmorexa LIOK
P P H AR P ' https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaJIbl
43 [InaBnenue u kpucraumsanus. Y AesbHas TEIUIOTa bubnnorexa [HOK
wiaBieHus. CyOaumariust https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 VpaBHeHHE TEIIOBOro bajanica https://m.edso0.ru/ff0c6820
DnekTpuzanys Tel. DIeKTpuueckuit 3aps. /IBa suga bubnuorexa [JOK
45 .
DIIEKTPHUYCCKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
16 [TpoBOIHUKY, TUBIIEKTPUKHU U MTOJIYTIPOBOJAHUKU. 3aKOH bubnuoreka [IOK
COXpaHEHHS JICKTPUUECKOrO 3apsijia https://m.edsoo.ru/ff0c6bcc
Bsaumopeiictaue 3apsiioB. 3akoH Kynona. Toueunsiii bubnnoreka [JOK
47 . ]
AIIEKTPUYECKUH 3apsiT https://m.edsoo.ru/ff0c6ce4
o | Ao, s o, pwnua B LOK
ynepriosut P ' https://m.edsoo.ru/ff0c6df2
HaNpsKEHHOCTH
49 Pabota cun anekrpoctaruyeckoro noss. [lorennman. bubnuoreka [IOK
Pa3HOCTH MOTEHIMATIOB https://m.edso0.ru/ff0c6f00
50 [IpoBOIHMKYM M AUDIIEKTPUKH B JIEKTPOCTATUYECKOM bubnnoreka [JOK
noJie. JIuaaekTpuueckasi IpOHUIIAEMOCTb https://m.edsoo0.ru/ff0c7018
N bubmuorexa [JOK
51 I7IeKTpOEMKOCTE. Kornencatop https://m.edso0.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOT0 KOHAEHCATOpa. DHEPTUsl bubnuotexa [JOK
52 .
3apsKEHHOr0 KOHJIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopnas pabora "M3MepeHue 371eKTPOEMKOCTH

KOHJIeHcaTopa"
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54

[IpuHIUI NEeHCTBUS U IPUMEHEHHUE KOHIEHCATOPOB,
KOIIMPOBAJIBHOTO allapara, CTpyHHOro IpuHTepa.
DneKkTpocTaTU4ecKas 3aluTa. 3a3eMIIeHue
JIEKTPOIPUOOPOB

55

DIJIEKTPUYECKUH TOK, YCIOBUS €r0 CYIIECTBOBAHUS.
[TocTostnubIit Tok. Cuita Toka. Hamnpsioxenue.
Conporuienue. 3akoH Oma il ydacTKa 1enu

56

[TocnenoBarenbHOE, NapaiesIbHOE, CMELIAHHOE
COelMHEeHne MPOBOJHUKOB. JlabopaTopHas pabora
«M3ydyeHue cMeIaHHOrO COEIMHEHUSI PE3UCTOPOBY»

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

57

PaGoTta u MOLTHOCTH AJIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3axon OMa U1 MTOJIHOM (3aMKHYTOM) AJIEKTPUUYECKOM
uenu. Koporkoe 3ambikanue. Jlaboparopnas pabota
«M3mepenne DJ]C uCTOYHMKA TOKA U €70 BHYTPEHHETO
COIIPOTHBIICHUSI»

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

59

9J'IeKTpOHHa$I MpoOBOANMOCTD TBépI[LIX MCTAJIJIOB.

3aBUCHMOCTD COIIPOTUBJICHHUA METAJIJIOB OT TEMIICPATYPHI.

CBepXIpoBOJIUMOCTh

60

OneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
MIyYKOB

61

[TonynpoBoiHUKH, UX COOCTBEHHAs U IPUMECHAs
npooauMocTs. CBoMCTBa Pp—N-niepexoaa.
[TosynpoBOIHUKOBBIE MPUOOPHI

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

62

DIIEeKTpUYECKHI TOK B pacTBOpax M paciuiaBax
NEKTPOJIUTOB. DINEKTPOIUTUYECKAS TUCCOLMALINS.
DJIEKTPOJIN3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DneKTpuUYecKuii TOK B razax. CaMOCTOATEIbHBIN 1
HECaMOCTOSTENbHBIN pa3psa. MoiuHus. [1nazma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DJeKTpUUeCcKre MPUOOPHI U YCTPOMCTBA M UX
mpaKkTH4Yeckoe mpumeHenue. [IpaBuiia TeXHUKH
0€e30I1acHOCTH

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

65 O6o6maromuil ypok «IeKTPOIHHAMUKA) 1 https://m.edsoo.ru/f0c88be
8 | Moctommmitaextpuiccnu rox. Tosn s pasmras ) ubanorexa IOK
' https://m.edsoo.ru/ffOc8a8a
cpemax»
67 PesepBubiil ypok. KonTponsHas pabora o teme 1 bubmuorexa [JOK
"DekTpoiuHaMHKa" https://m.edsoo.ru/ff0c8c56
bu6mmoreka [IOK
68 Hpomexyrotnas arrectauys . https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne
Tema ypoxa Kontposbnbie | TlpakTuueckue | 00pa3oBaTesIbHbIE
n/m Bcero
padoThbI padoTbI pecypchl
[TocTosiHHBIE MAarHUTHI M UX B3aHMOJICHCTBHE.
1 MarnutHoe mone. Bekto MarHHTH(f[ﬁ UHAYKIIAU 1 Eubmaoreka LOK
. P Y. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOM MHAYKIIUU
MarsuTHO€ 10Jie IIPOBOJAHUKA C TOKOM. OTIBIT bu6mmoteka [JOK
2 . 1 :
Opcrena. B3anmoieiicTBre IPOBOTHHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHast pabora «3yueHne MarHuTHOTO 1 1 bubmmoreka [JOK
OJIS1 KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBUE MarHUTHOTO TOJISl HA IPOBOJTHHK C
tokoM. Cuiia Amnepa. JlabopatopHas pabora bubmmoreka [JOK
4 r 1 1 )
«ccnenoBanue NeMCTBUSA NOCTOSHHOTO MATHATA https://m.edsoo.ru/ff0c9ac0
Ha PaMKY C TOKOM)
eHCTBUE MAarHUTHOTO TTOJIST Ha JIBYIK csl
5 i sHKEHHYIO yacTuny. Cuna J'Io}1 eHu;’HfI’fé)OTa 1 bubmmorexa LJOK
P o Y P ' https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia
DOnexTpoMarauTHas HHIyKus. [ToTok BekTopa
6 MarHuTHON nHAyKuu. DJIC naayknuu. 3akoH 1
AJIEKTPOMATrHUTHOM MHAYKIMK Papajes
7 JlaGopaTtopHas pabota «MccnenoBanue siBICHUS 1 1 bubnuoteka [JOK
DJIEKTPOMATHUTHOW WHAYKIIMH) https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNenue camonnaykuuu. I1C
8 CaMIE)yI/Ich WU, DHeprus MaFHI/ITHgl}"]O LII'IOJ'ISI : 1 bubmorexa [IOK
JYKIUH. JHED https://m.eds00.ru/ff0ca600
KaTYIIKH ¢ TOKOM. DJIEKTPOMarHUTHOE TOJIe
TexHUYECKHE YCTPONCTBA U UX TPUMEHEHUE:
9 MOCTOSTHHBIC MAarHHUTHI, SJICKTPOMArHUTHI, 1
AIIEKTPOJIBUTATENb, YCKOPUTENN dJIEMEHTaPHBIX
YacTHI, MHAYKIIMOHHAS 11eYb
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O6o6maromuii ypok «MarauTHoe HoJe. Bu6mumoteka [JOK
10 .
DJIEKTPOMArHUTHAS HHIYKIIHS) https://m.edsoo.ru/ffOcab82
11 KoHTtponbHast pabota 1o Teme «MarHuTHoe 1oJie. bubnuorexa [JOK
DJIEKTPOMArHUTHAS HHIYKIIHS) https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHUUECKHE KOJIEOaHus.
["apMonnueckue Kosebanus. Y paBHEHHE bubnuotexa [JOK
12 . .
rapMOHHYECKUX Konebanwuii. [IpeBpamienne https://m.edsoo.ru/ff0caf06
SHEPrUuu
JlaboparopHas pabota «lccrnenoBanue
13 3aBUCHUMOCTH TIEPHOJIa MaJIbIX KOJIeOaHMil rpy3a
HAa HUTH OT JUIMHBI HUTH U MaccChl Ipy3a»
Konebatenbubiit KoHTYp. CBOOOIHBIE
JIEKTPOMArHUTHBIC KOJICOAHUS B UICATEHOM
14 KOJ‘I66F;T6J'IBHOM KOHTYpE AHaJIOFI/IiLI MEX T Bubmaorexa LIOK
ype-. Y https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMU U 3JIEKTPOMArHUTHBIMU
KoJIe0aHUSIMU
15 ®opmyna TomcoHa. 3aKOH cOXpaHEHMsI SHEPTUU bu6muoreka [JOK
B MJICAJIbHOM KOJICOATEeIIbHOM KOHTYpPE https://m.edsoo.ru/ff0cb9c4
[IpencraBneHue o 3aTyxarOMUX KOJICOAHUSX.
By IeHHbIE MEXaHUYECKUE KOeOaHMsI. bubnmnoreka [JOK
16 )
Pe3onanc. BeiHyXIeHHBIC 3JICKTPOMArHUTHBIC https://m.edsoo.ru/ff0cbb86
KoseOaHus
ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
17 MIEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO TOKA. bu6muoreka [JOK
AMITTUTYAHOE U IEHCTBYIOIIEe 3HAUCHUE CHIIBI https://m.edsoo.ru/ffO0chd34
TOKA W HAMPSIKCHUS
18 Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpebiieHue dIEKTPUIECKON YHEPTHH
YCTpONCTBO U MTPaKTHUECKOE MPUMEHEHUE
p P p bubmuoreka [{OK
19 AIIEKTPUYECKOTO 3BOHKA, F'eHEepaTopa

NEPEMCHHOI'O TOKA, JIMHUMN QJICKTpOoITICpcaavd

https://m.edsoo.ru/ff0cc324
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DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE

20 anexkTpodHeprun. KynbTypa ucnoip3oBanus
JIEKTPO3HEPIUHU B TOBCETHEBHOM KU3HU
MexaHuueckue BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuotexa [JOK
pacrpoCcTpaHeHHs U JIJTMHA BOJIHBIL. [lonepeunbie https://m.edsoo.ru/ffOccab54
U IPOOJIbHbBIC BOJIHBI
3Byk. CxopocTs 3ByKa. ' poMKkocTh 3ByKa. Beicora bu6nuoreka [JOK
22 .
toHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuorexa [IOK
ckopocTb. [1Ikana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paUOCBSI3U U TEJICBUACHUS.
PasButue cpeacts cBsA3u. Paguonokanus
bubmnoreka IIOK
2 K «K »
5 OHTpoJIbHAs pabota «KonebaHus v BOJHBI https://m.eds0o.ru/ff0ccefs
IIpamonnHenH acCIpOCTPaHEHUE CBETA B
26 0 pHo Oo Hoeﬁ CO: I; el"(?t?e(:nglﬁencfoinenx cBeTa bubmmorexa LIOK
AHOPOA perne. : https://m.edsoo.ru/ff0cd350
JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnmnoreka [JOK
27 . .
[MocTpoenne n300pakeHHid B TNIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenne ceera. [loaHOE BHYyTpEeHHEE
28 0Tp axenue. [IpenenpHplil yron n}(l)filz{oro bubmorexa IIOK
p - bel r https://m.edsoo.ru/ffOcd7f6
BHYTPEHHEI0 OTPaKEHUS
JlaGopaTtopHnast pabota «M3mepenne mokazaress bubnuotexa [JOK
29 .
IPEJIOMJICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n300paxxeHuil B TUH3E. bubmuorexa [IOK
30 9 )
dopmyIia TOHKOM JMH3BI. Y BEJTMUCHHE JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas padota «lccrnenoBanue cBOICTB
M300paXeHH B TUH3AX)
Hucnepcus ceera. CloXHBIH cocTaB 6e10ro
32 cBera. [{Ber. JlabopaTopnas pabota

«HalnroneHne qucnepcuu CBETay
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33 WnTepdepennus ceera. Judpakuus cera. Bu6mumoteka [JOK
JudpakiimonHas pemeérka https://m.edsoo.ru/ffOced22
34 [ToniepeunocTh cBeTOBBIX BOJH. [lomsipuzanms bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTudeckre MpuOOPHI U YCTPOICTBA U YCIIOBUS
ux 0€301acHOro MPUMEHEHUs
3 | e, Hloorymams cnextiansson reopin Bubanorexa IOK
' Y H P https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
37 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. bu6nmoreka LIOK
3amMejicHHe BPEMEHHU M COKPAIICHUE JUTHHBI https://m.edsoo.ru/ffOcfa42
3| Como wace ¢ onepmel o smyacon. Smepri BuGmiorexa IOK
P Y ' P https://m.edsoo.ru/ffOcfc68
TTOKOSI
39 KonTtponpHas padora «Ontuka. OCHOBBI Bu6moreka [JOK
CHEHUATBHON TEOPUH OTHOCUTEIHBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyina [Inanka. DHeprus u UMIYIbC bubmuoreka [IOK
doToHa https://m.edsoo.ru/ff0cfel6
41 OTtkpeiTHE U HccienoBanue GoTtodddexTa. bubnuotexa [JOK
OmnpiTel A. I'. CTonetoBa https://m.edsoo.ru/ffOcffc4
| oo bbb Ve v B 10K
A - EPp parui https://m.edsoo.ru/ff0d015e
doroaddexra
43 Hasnenue ceera. OnbiTel [1. H. JIeOenena. bubmuoreka [{OK
XUMHYECKOE JCHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkne yCTpoiCcTBa U NPaKTUYECKOE
44 npuMeHeHue: GoTo3JIeMeHT, POTOJaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenwne 3agau mo Teme «3J1eMEHTHI KBAHTOBOM but6mmorekxa [IOK

OIITUKH»

https://m.edsoo.ru/ff0d0302
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Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo

bubnunoreka LIOK

46 accestHUIO a-dactuil. IlmanerapHast Moaelb
p H p a https://m.edsoo.ru/ff0d091a
aToMma
bubnunoreka LIOK
47 IIocrynatel bopa
Y p https://m.edsoo.ru/ff0d0Oafa
W3nydeHnne u moriomnicHre GOoTOHOB P
48 e g;o € atoMa ¢ ouiloro (bOBHﬂ 3Hepr1/n/1 Ha bubmmorexa ITOK
pexoll A yp p https://m.edsoo.ru/ff0dOafa
JIpyroii. Buapl ciekTpoB
BoaHoBbIe cBOlcTBa yacTull. BosHb! 1e bpoins.
49 Kopmyckymns HO-BOJIHOBOquIl aau3M P bubmorexa [IOK
PHLYCKYIAP Y ) https://m.edsoo.ru/ff0d0ca8
CNOHTAHHOE W BBIHYK/JICHHOE U3JTyUYCHHE
OTKpBITHE PAAHOAKTUBHOCTH. OIIBITHI
50 Pe3ep do 111; lfO OTIPE/ICIICHUIO COCTaBA bubmorexa [OK
pPOp P https://m.eds00.ru/ff0d0fd2
PaJMOAKTUBHOTO U3JTYYCHUS
CsoiicTBa anbda-, 6era-, raMma-u3TydeHHUS.
o1 BimstHue painoakTHBHOCTH Ha KUBBIE
OpTaHHU3MBI
OTKpBITHE TPOTOHA M HEHTPOHA. VI30TOIIEL.
52 Anbg)a- acnle:l)n DIeKT OHHlilf/'I U TIO3UTPOHHBIN Bubmuorexa HOK
p : P p https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ["amMmma-u3nydeHue
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHble
53 peakmuu. Snepusiii peaktop. [Ipodiemsr, bubnuotexa [JOK
HEPCIIEKTUBBI, SKOJIOTHYECKHE aCIIEKTHI SCPHOM https://m.edsoo.ru/ff0d1356
SHEPTeTHKH
DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeToabl HAOIIOICHUS U PETUCTPAIlUN
54 aneMeII[{Ta HBIX ‘—IILaCTI/I IIZ mfﬁ I(l:TOH buGnuorexa [IOK
p RN https://m.edso0.ru/ff0d0e38
«DyHIaMeHTaIbHbIE B3auMoAecTBUs. EAHCTBO
(bU3HYECKON KapTHHBI MHPA
Bun 3Bé3nHoro HeGa. Co3Be3aus, ipKue 3BE3HI,
55 IJIAHETHI, UX BUAUMOE aBrxkeHne. CoaHeuHas

CUCTCMA
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56

Conure. Conaeunas akTHBHOCTE. VICTOYHHK
sHepruu CoJiHIA U 3BE3]T

S7

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3 b
IJIaBHOM MOCJIEIOBATEIBHOCTU. BHYTpEeHHEE
ctpoenue 3B&311. CoBpeMEeHHbIE MPEACTABICHUS O
IPOUCXO0XkAeHNH U 3Bostonuu CosHua U 3B€311

58

Muneunsiii [1yte — Hama ['anaktuka. [lonoxenue
u nwxkeHne Connua B ['anaktuke. ['anakTuku.
UYeEpHbIe ABIPHI B sIIpax TAIAKTHK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyUYECHHUE.
MeraranakTuka

60

Hepemennbie mpo0JIeMbl aCTPOHOMUU

61

KonTponpHas padora «DJIeMEHTBI aCTPOHOMHHU U
acTpou3uKm»

62

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIIMAIbHON B ATHYECKON
chepax IesTeIbHOCTH YeJIOBEeKa

63

O6o06matomuii ypok. Poibs u mecto Gusuku u
ACTPOHOMHUU B COBPEMEHHOM Hay4yHOU KapTHHE
MUpa

64

O6o06matomuii ypok. Pons ¢huzudeckoit Teopuu B
(dbopMUPOBAHUU TIPEJICTABICHUNA O PU3UIECKOU
KapTHHE MUpa

65

O6o06maromuii ypok. Mecto ¢husndeckoit
KapTUHBI MUPA B 00IIIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUH O
pupojie

66

PesepBHBI ypoKk. MarHuTHOE 1oJie.
ONEKTPOMAarHMTHAs MHIAYKIHS




PesepBubliil ypok. Ontuka. OCHOBBI ClIEIIUATBHOM

67 1
TEOPUH OTHOCHTEILHOCTH
but6mmoreka [IOK
68 Tpomexyrounas arrrecrais 1 https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBemienmey

» ®uswnka, 11 krace/ Msakumes I'.J1., bByxosues b.b., Hapyrua B.M. non penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

Mapon A.E., Mapon E.A. Kontpoasnbie TekcTsl 1o ¢pusuke. 10 k1. — M.: [IpocBemenue,
PeivkeBuu A.T1. @usuka kinaccer 10-11-M.: [Ipoda, 2009

2008

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
bubmuorexa [JOK



