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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHHM U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 0Opa3oBaTeNbHON MNporpamMmmbl, mnpencraBieHHbIX B OI'OC
COO, a rtakxe ¢ yu€toMm (eaepaabHO paboueld HporpaMMbl BOCHUTAHHS U
KOHIIENIMU TpenojaBanus yuyeOHoro npenmera «®Dusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoiu Oenepanuy, peANU3YIOIINX OCHOBHEIE
00pa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMbl MO (U3MKE HAMpaBiIe€HO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvaronmxcss 10-11 xkmaccoB mpu
oOyueHun ux ¢usnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IEITEILHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO «
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM
o0yueHHUs, a TaKKe€ YYUTHIBAET HEOOXOJUMOCTb peaTu3ali MEKIPEIMETHBIX
cBs3el (U3HKKM C €CTECTBEHHO-HAyYHbIMM Y4e€OHbIMU Tpenmeramu. B Heit
OTIPEIEISIOTCS OCHOBHBIC 11€7IM M3Y4YeHUs! (DU3UKU Ha YPOBHE CPEIHEro 0OIIero
00pa3oBaHusl, TJIAHUPYEMBbIE PE3YyJbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIC,
MeTarnpeIMeTHbIE, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOUYACT:

* IJTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (U3MKKH Ha 0a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

- cofiepkanre yaeOHoro npeaMera « Pu3nkay 1o rojgam oOy4deHHs.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUI 00 okpy»xaroniem Mupe. IIIKombHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbu3udyeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTUBHOE
NpUMEHEHHE (PU3NUECKUX 3HAHUW  ONpeNeNsaeT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, TMOJYYEHHS] HOBBIX MaTEpPUalOB C 3aJlaHHbIMU CBOMCTBAMH U JAPYTHUX.
N3yuenne  u3ukum  BHOCHUT  OCHOBHOM  BKjJaxa B (OpPMHpPOBAHUE
€CTeCTBEHHOHAYYHOM KapTHUHBI MHUpa OOydarouuxcs, B (HOPMUPOBAHHE YMEHHI
NPUMEHSITh HAyYHbIA METOJ] TO3HAHWS TMPU BBINOJHEHUH HMH Y4EOHBIX
HWCCIIeTOBaHHUM.



B ocHOBy Kkypca (u3uku i1 ypOBHS CpEOHEro ooOIero oOpa3oBaHMs
IOJIOKEH pAl HAEH, KOTOpPble MOXHO paccMaTpuBaTh Kak IPUHLMIIBI €ro
IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTEepHUall U3 BCEX pa3lieioB (PM3MKH, BKIIOUAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW Marepual Kypca (QHU3UKU
o0beqMHEH BOKpYr (¢u3nueckux Teopuil. Benmymmm B Kypce sBIseTcA
(opMuUpOBaHUE MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pHUH, BEILECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmusanuss NOpearonaraeT HMCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICIECHUE CBS3U PA3BUTHA
¢u3ukn ¢ pa3BUTHEM OOILIECTBAa, a TaKXKE C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoess npuxnaonmou  uanpasnennocmu. Kypc  ¢Gu3uku npenamnojaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TE€XHHUYECKUX U TEXHOJIOTMUECKUX MPHUIIOKEHHM
U3YYECHHBIX TEOPUIN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS DJIEMEHTOB
comepKaHUs, TOCBSIIEHHBIX OSKOJOTHUYECKHM TMpobOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakKe OOCYKICHUS
MPo0JIEM PAIIMOHATILHOTO TIPUPOJIOIOIB30BAHUS U IKOJIOTHIECKOW 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (PU3WKH Ha YpOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (pu3myeckue Teopuu ((hopmMupoBaHHE NPENCTABICHUNA O
CTPYKTYpE MOCTPOCHHS (GU3UUECKOW TEOPHH, PoJid (DyHIaMEHTATBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOJE, TpaHHUIaX
OPUMEHUMOCTH TEOpHUH, IS ONUCAaHWS €CTECTBEHHO-HAYYHBIX SIBIICHUNA U
IIPOIICCCOB).

CucTeMHO- eI TENPHOCTHBIN TIOIXO0/I B Kypce (DU3MKH peanu3yeTcsi mpexie
BCETO 3a CYET OpPraHU3alMU SKCIEPUMEHTAIBHOM JEATEIbHOCTH O0YYaroIInXCs.
Jlns  GazoBoro ypoBHS Kypca (U3MKH — OTO HCIOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H JIA0OPAaTOPHBIX padoT,
KOTOpbIE B TIporpamme 1o (pu3uke O0ObEAMHEHBI B OOIIMN CIHUCOK YYCHHMYECKHX
paKTHYECKUX paboT. BEIfeIeHne B yKa3aHHOM IepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUIS KOHTPOJS M OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
o0pa3oBaTeNpHOTO TpoIlecca HCXOAsl €3 OCOOCHHOCTEH IUTAHMPOBAHUA U
ocHameHus kabOumHera ¢usmku. Ilpum dSToM oOecrieunBaceTCs  OBJIAJICHHUE
O0OyJaroNUMHUCS yYMEHUSMH TPOBOJUTH KOCBEHHBIC HM3MEPCHHS, HCCIICIOBAHUS



3aBUCUMOCTEN (DU3MYECKUX BEIUYMH M IIOCTAHOBKY OIBITOB MO IIPOBEPKE
MIPEIOKCHHBIX TUITOTES.

Bosnbioe BHIMaHUE yIEIsIETCsl PEIICHUIO pacU€THRIX U KAUeCTBEHHBIX 3a71a4.
[Tpu sTOM M1 pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3a/1a4u C SIBHO 3aJaHHOM
¢u3nueckoil MOJENbl0, TO3BOJSIONIME MPUMEHSATh W3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliejia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. /{7 KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBJISIOTCS 3aJaHUS Ha
0oOBsICHEHHE TPOTEeKaHUsI (U3MYECKUX SIBICHUW W TIPOIIECCOB B OKpPYXKaIOMEh
KU3HM, TpeOyromue  BbiOOpa  (GU3MYECKOM  MOJENM s CUTYalluH
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedboBanusimu ®I'OC COO k MaTepHaAIbHOTEXHUYECKOMY
oOecreyeHn0 yuyeOHoro mpoiecca 0a30Bblid YpOBEHb Kypca (DM3MKH Ha ypOBHE
cpeaHero o0O1ero o0pa3oBaHUsl JOJDKEH H3Y4yaTbCsl B YCIOBUSIX MPEAMETHOIO
kaOuHeTa (PU3MKU WIM B YCIOBUSX HMHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIa. B kaOuHere (U3NKU JTOJDKHO OBITH HEOOXOAMMOE
nabopatopHoe O0OpYAOBaHUE Jid BBIMOJHEHHUS YKAa3aHHBIX B MIporpaMMme II0
bu3MKe yUEHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000pY/I0BaHKE.

JleMoHCTpanioHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U OOECMEYMBAET IOCTAHOBKY
MEPEUYNCIICHHBIX B TIporpaMMme 10 (HU3WKEe KIIOUYEBBIX JIEMOHCTPAIMA IS
WCCICIOBAHMS  M3yYaeMbIX SBIICHWA W  TPOIECCOB, OMIUPUIYCCKUX M
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE JJISI YYCHHUECKHX MPAKTUYECKUX padoT
dbopMupyeTCsS B BUIE TEMAaTHUECKHX KOMIUICKTOB W OOECIEYMBACTCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYyX oOydJaromuxcs. TeMaTudeckue KOMIUICKTHI
1a00opaTopHOTO 000pPYMOBaHUS MOJDKHBI OBITH IOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIEC ITU(POBBIX JTabopaToOpuil.

OCHOBHBIMHU TEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISIFOTCS:

- popMupoBaHre HWHTEpPeca M CTPEMJICHHS OOYy4YaloImUXCi K HAydYHOMY
M3YYCHUIO TIPUPOJbI, PA3BUTHE WX WHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

* Pa3BUTHE TMPEICTABICHUN O HAYyYHOM METOJE IMO3HAHMS W (OPMHUPOBAHHE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPY KAIOITUM SBIICHUSIM;

- opMupoBaHNE HAYYHOTO MUPOBO33PEHHS KaK Pe3ysibTaTa NU3y4eHHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DHM3UKU;

- popmMupoBaHue yMEHUH OOBICHATH SBJICHHS C  HCIOJb30BAaHUEM
(bu3MYeCKUX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;



- popMupoBaHME TPEACTABICHUM O POJM (PUMKHU i1 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUM.

JlocTH)KEHHE ATUX IIeJIed 00eCneYrBaeTCsl PEIICHUEM CIEAYIOMMX 3a/1a4 B

mpolecce u3yueHus Kypca GU3NKH Ha ypPOBHE CpeHEro o01ero oopa3oBaHus:

« IpUOOpETEHNE CUCTEMBI 3HAHUI 00 00IMMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSAX, BKIIOYas MEXaHUKY, MOJEKYISPHYIO  (PU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

- popMupoBaHMEe yMEHUH TNPUMEHSTH TEOPETUYECKUE 3HAHUS  JUIS
OoObsCHEHHS] (PU3MYECKHX SABJICHUM B TNPUPOAEC U JUI TPUHATHUS
IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

« OCBOEHUE CIIOCOOOB PEIICHHS] Pa3IMYHBIX 33Ja4 C SBHO 33JaHHOU
du3nueckoil MOJENbI0, 3aj]ad, IMOJIPa3yMEBAIOIIUX CaAMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBaTHOW YCIOBUSIM 33]1a4H;

* IOHUMaHuEe (PU3UYECKUX OCHOB M TIPUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMUECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOIIYIO
cpeay;

* OBJIAJICHHE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUS U MPOBEIACHUSA
GU3UYECKUX HKCIEPUMEHTOB, aHaldu3a W HWHTEpHpeTanud WHOOpMaINH,
ONpeaeNeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

* CO3JJaHME YCIOBUI JUIsl pa3BUTHS YMEHHUHM HPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha wu3yuenune ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
obpazoBanust oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeJIeNI0), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOD
MpoBeJeHUST J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM WHIAMBUAYATbHBIX

0COOEHHOCTEH 00yUYarOIMUXCS.
COJAEP)KAHUE OBYUYEHUS

10 KITIACC

Paznen 1. ®u3uka U MeTOIbI HAYYHOT'0 MO3HAHUA
®dusuka — Hayka o npupojie. Hayunbsie MEeTOIbI TIO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KCIEpuMeHTa U TEOPUH B IIPOLECCE TO3ZHAHUS MPUPO/IBI.
OKCHepUMEHT B (PUBHKE.



MonenupoBanue (u3MUECKUX SBIEHUM M mpoueccoB. HaydHble rumoressl.
®dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBI TPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAyYHOM KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHbBIE
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBHKeHHE. OTHOCHUTEIHPHOCTh MEXaHHMYECKOTO JBMIKCHHS.
Cucrema orcuéra. Tpaekropusi.

[TepemernieHre, CKOpPOCTh (CpeaHSSI CKOPOCTh, MI'HOBEHHAs CKOPOCThb) U
YCKOPEHHE MAaTEepUAIbHOM TOYKH, MX MPOEKIUU HA OCU CHUCTEMBbI KOOPIWHAT.
CroxeHue nepeMenieHnil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABMKeHue. [ paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH, YCKOPEHUsA, NMyTU U
NepeMEeNICHUs MaTepUaIbHOW TOUYKH OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonuueitnoe  aBwkeHue. J[BMKEHME  MAaTepUaIbHOW TOYKH IO
OKPYHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAS
ckopocTh. [lepuoa u yacrora obpaiienust. [{[eHTpocTpeMuTEILHOE YCKOPEHUE.

TexHUYeckre YCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: CHUIOMETP,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHbBIC MIEPEIayHn.

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WUIIOCTpAIUs KUHEMATHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pe’KEHHOM MPOCTPAHCTBE.

HabnroneHnue ABWKEHUS Tejda, OPOIICHHOTO IOJ YIJIOM K TOPHU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HampaBneHue CKOpOCTH TIPH IBMXKCHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yyeHne HEpaBHOMEPHOTO JBUKECHHS C LEIBI0 OMpPEeTIeHUs MIHOBEHHOU
CKOPOCTH.



HccnenoBanre COOTHOMIEHUS MEXKAY ITyTSAMH, IPOHJEHHBIMU TEJIOM 3a
NIOCJIEI0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU MPH PaBHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNUs IapUKa B BA3KOM )KUIKOCTH.

N3yuyenue ABuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeroToHa
IUIsl MaTepUaIbHON TOUYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHOro TtsaroteHusa. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokos, CkoibxeHusi, kaueHus). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus okos. KoadduimeHT tpeHusl.
Cuna conmpOTUBIICHUS MPU ABUKECHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. [liedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TEIIA.

TexHnueckue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHUE: MOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUH.

CpaBHEeHUME CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust Opycka o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIONIUX B MPYXUHE U
PE3MHOBOM 00pa3Iie, OT uX JAehopManuu.

HccenenoBanue ycllOBUM pPaBHOBECUS TBEPAOIO Teld, HMMEIOIIETO OCh
BpAILICHUS.



Tema 3. 3akonsl coxpanenus 6 Mexanuke

NMnynbc MaTepuanbHOM TOUKH (Tesa), CHCTEMbI MaTEPUATbHBIX TOYEK.
WMty nbC cUIlbl M1 UI3MEHEHUE UMITYJIbCca Tella. 3aKOH COXPAHEHUSI UMITYJIbCA.
PeakTuBHOE ABM>XEHHE.

PaGoTa crtbl. MOIITHOCTH CHJTBI.

Kunernueckasi »Hepruss MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[TorennumanbHas DHEPTUSL. [TorenmanbHas DHEPIus YIPYyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHas  SHEprusi Tena  BOJMU3U
MTOBEPXHOCTU 3EMIIN.

[loTeHunanbHble W HENOTEHUHAIbHbIE  cWibl.  CBsi3b  pabOTHI
HEMOTEHINAIBHBIX CUJI C UBMEHEHUEM MEXAHUYECKON SHEPIUU CUCTEMBI TE.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoNCTBa M MPAKTHUYECKOE MPUMEHEHHUE: BOJIOMET, KOIED,
NPY>KUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoa NOTEHIIUATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3yyenue aOCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIBI C U3MEHEHUEM MEXaHWYeCKOW SHEpruu
TeJa Ha IPUMEpE PACTSHKEHUS PE3UHOBOIO JKI'yTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBIKEHHUS U
B3aUMOJICMCTBUSL YaCTUIl BewlecTBa. MoJenu CTPOCHHS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pasmepsl MoJiekysl. KonnuectBo BemecTBa. [locTosinHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temmneparyp
Llenscus.

Mopenb HJICAUTBHOTO rasa. OcHOBHOE YpaBHEHHUE
MOJICKYJIIPHOKUHETUYECKON TEOPUHU UCAIBHOTO Ta3a. AOCOJIOTHAS TeMIlepaTypa



KaK Mepa CpeIHENd KHHETUYECKOM DHEPIHM TEIUIOBOTO IBWKEHWS YacTHUIl rasa.
[lIxana Ttemnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHE MeHeneeBa—
Knaneitpona. 3akon [lansToHa. M3omponecchl B UAeaIbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BewlecTBa. ['paduueckoe mpeacTaBieHue W30MPOLIECCOB: U30TEPMA,
n30xopa, n300apa.

TexHuyeckue yCTpONCTBA H NPAKTHUYECKOE NPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITEI, JOKAa3bIBAIOIINE JIHUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OmnbITel 110 UM Py3Un KUIAKOCTEH U ra30B.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJCHCTBUA.

Monenb, nuTrocTpupyomas Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YpPAaBHEHHUE COCTOSHMS HWJCAJIbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHue Macchl BO3JyXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMH COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepMmonuHamMuueckass cucreMa. BHyTpeHHsIs1 3Heprus TEPMOAMHAMUYECKON
CUCTEMBI U croco0bl e€ n3MeHeHus. KonmdecTBo TeroTel U padoTta. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJE€albHOro  Tra3za.  Buael  Temsonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTh NpH TEIIONEpeaye.

[lonsitue 006 aamabatHoM Tmiporiecce. llepBwiii 3aKOH TEPMOJAMHAMHKHU.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMHUKH K u3ompolieccam. ['paduueckas
WHTEpHpeTanus paboThl Tasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHIUIBI ~ AEWCTBUS  TEIJIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEpPruuM B TEIUIOBBIX MainHaxX. KoadduimeHt moiae3Horo
nevictBusi TerioBod MamuHbl. [{ukn KapHo u ero kod(p@UIMEHT MOJIE3HOrOo
JNEUCTBUA. DKOJIOTMUECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckue ycTpoWcTBa M NPAKTHUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PAOOThI: BBUIET
MpoOKM W3 OYTBUIKK TOJA JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBanwe sdupa B
JATYHHOU TpYyOKe IMyTEM TpeHUs (BUACOEMOHCTPALIMS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnpiT 1o aanabaTHOMYy pACIHIMPEHUI0 BO3AyXa (ONBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATEJISI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoowvl

[TapooOpa3oBanue u koHjaeHcanus. Mcmapenue u kurenue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacellleHHBIM nap. YaenbHas TeruioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramimueckre u aMoppHbie Tesia. AHU30TPOIHUS CBOWCTB
kpuctaimioB. Kuakue kpuctaimbel. CoBpemeHHble Matepuanbl. [LiaBieHue wu
KpucTayui3anus. Y aenbHas TemioTa miasiieHus. Cyoaumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpONCTBA U MPAKTHUUECKOE NPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOTYUYEHUSI COBPEMEHHBIX MAaTE€pHUaJoOB, B
TOM YHCJIE HAaHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS KPUCTAINTMYECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3mepeHne 0OTHOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamuka
Tema 1. Inexkmpocmamuxa
OnekTpu3auus TeNl. OJEKTpUYecKuil 3apsiA. JlBa BUIa SIEKTPUYECKUX
3apsanoB. [IpoBOMHUKY, MUAJIEKTPUKA U TOJTYIPOBOJHUKH. 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsiia.



B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodeuHbIN 2JIEKTPUUECKUM 3aps/l.
Onektpuueckoe mone. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn
CYNEPIIO3ULHNH DJICKTPUUECKUX ToNeH. JIMHMKM HanpsiKEHHOCTU DJIEKTPUYECKOTO
HOJISL.

PaGora cun  anekrpoctatnueckoro  moina.  [lorenuuman.  PasHocThb
noTeHUUANOB. [IpOBOOHUMKM MW AUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckasi MpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOoEMKOCTh MIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuyecknue yCTpoHMCTBA M NPAKTHUUYECKOE NPUMEHEHHE: HSIIEKTPOCKOII,
AIEKTPOMETP, AJIEKTPOCTATUYECKasi 3alluTa, 3a3€MJICHHE DSJIEKTPOnpHOOpOB,
KOHJICHCATOP, KOIIMPOBAJIbHBIN amnliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUS JJIEKTPOMETPA.

B3aumopencTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIAIu
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannuwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUSA JIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIbHOE COINPOTUBJIEHUE BELIECTBA.
[TocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDxoyms—Jlenma. MourHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYIIAsl CUJa W BHYTPEHHEE CONPOTHUBIICHHUE HCTOYHUKA TOKA.
3axoH Oma 15 OJIHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3aMbIKaHUeE.

OneKkTpoHHass  NPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METANIOB OT TeMneparypbl. CBEpXIPOBOJUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TosrynpoBOIHUKH. CobOcTtBeHHass U INpUMECHass  NPOBOJUMOCTb
MoJIynmpoBOIHUKOB. CBoOMCTBA p—n-miepexona. [lomynpoBoIHUKOBBIE TPHUOOPHI.

DnexTpuueckuid TOK B  pacTBOpax U paciulaBaX  3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALMS. DIIEKTPOIIU3.

OnekTpuueckuidi TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITEIbHBIN
paspsa. Monunus. 11na3zma.

TexHuyeckue ycTpocTBa M MNPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, HMCTOYHUKH TOKA, DSJIEKTPOHArpEBATENbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN JIHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenrie cuitbl TOKAa U HATIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHS LHJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOLIAAM MONIEPEYHOIO CEYEHUSI U MaTepHUaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wu3MepeHue JIIEKTpoABIKyIIed cuibpl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO AJIEMEHTA U OILIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul 3yuenue

CMELIaHHOTO COEUHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILIEH CHIIBI MCTOYHHMKA TOKA M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocyliecTBisieTCs €
Y4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMu MAaTE€MAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouamusi, CBsI3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOTO
NO3HAHUA: SIBJICHWE, HAy4HbIA (akT, rumotesa, (puanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxka: pellleHHEe CUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKIuS,
napabona, runepOosia, Ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.



buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TeIJI000MEH KHUBBIX OPraHU3MOB (BHJBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEI, KUJIKOCTEU U
ra3oB, JJEKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOIMALIMS,
rajbBaHMKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHE ABMXKCHUN C HCIIOJIb30BAHHEM MEXaHHM3MOB,
y4€T TpEHUsT B TEXHHUKE, MOAIIMIHUKH, HCIOJIb30BAHHE 3aKOHA COXPAaHEHMUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApYrue), JIBUTATElb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJIOAMJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHUCJIE€ HAaHOMATEpPHAIIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAS 3allUTa, 3a3€MJIEHHUE 3JIEKTPONpHOOpPOB,
KCEPOKC, CTPYWUHBIN PUHTED, AIIEKTPOHArPEBATEIbHBIE puoOOPHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Pa3znen 4. JiaekrpoauHamMuKa
Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA
[ToctostHHbIE ~ MarHuThl.  B3anMoAelCTBHME  MOCTOSIHHBIX ~ MArHUTOB.

MarautHoe mnose. Bektop MarHuTHOW wWHAYKUMU. [IpuHIUMI cynepno3uuuun
MAarHuTHBIX noJsied. JInHMKM MarHuTHOM WMHAYKIMUA. KapTuHa JTUHWNA MarHUTHOM
WHJYKIWH [0JII IOCTOSTHHBIX MarHuTOB.

MarautHOe T1ON€ TIPOBOJHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHMTHOTO TOJIS JJIMHHOTO MPSIMOIO IIPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO
POBOJHMKA, KaTyIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre mpoBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moynib U HanpaBieHue. [[BIKeHNE 3apsoKeHHOM YacTUIIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunbl JlopeHia.

SlBnenue sneKTpOMarHuTHOW WHAYKUuMH. [IOTOK BeKTOpa MarHUTHOU
WHIYKIMHA. OJIEKTPOABIXKYINAS CWIa HWHAYKUUU. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu @apanes.

BuxpeBoe »snekTpuyueckoe Tmoje. DJEKTPOJBMXKYIAs CUjla HHAYKIUUA B
MPOBOJHUKE, IBUKYIIIEMCS TOCTYNATEILHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.



NHayKTUBHOCTh. SIBIE€HME CaMOMHIYKIMU. OJIEKTPOABIKYIIAS  Cuia
CaMOWHIYKIIUU.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MAarHUThl, BJEKTPOMArHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 37IeKTpOMarHuTHOM UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBUKYIIEH CHJIbI UHAYKIMM OT CKOPOCTH M3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuuecxuii sxcnepumenm, rabopamopwle pabomuol I3yuenue

MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue JeWCTBUA MOCTOSHHOIO MAarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue aBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paznen 5. Kosiebanusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHble KO1e0aHus
KonebarenpHas  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJCOaHHS.

[Mapmonnyeckue konebanus. Ilepuoxn, wactora, amrmmuTyna ¥ ¢asza KoJaeOaHHA.
[IpyXuHHBIA MasTHUK. MaremMaTU4eCKUN MAasTHUK. YpPaBHEHUME TAPMOHMYECKHUX
kosebanuii. [IpeBparienue sHeprun MNPy TApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCaIbHOM KOJIeOATeIbHOM KOHType. AHAJIOTUsl MEXIy MEXaHHYECKUMH U
ANEKTPOMATHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKoH COXpaHEHHS
SHEPrUM B UJICATHHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBiaenue o 3aTyxarolUX KojJeOaHUAX. BbIHY X /I€HHbIE MEXaHUYECKHUE
Kosie0anus. Pezonanc. BeIHY ) I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMSI.



[lepemennbiii  TOK. CHHYCOUIAIbHBIA TMEPEMEHHBIH TOK. MOIIIHOCTh
NEPEMEHHOTO TOKAa. AMIUIMTYAHOE€ W JACHUCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA H
HaIPsKECHHUS.

Tparcdopmarop. [IponsBoacTBO, mepenavya u MOTpPeOICHUE IIEKTPUUSCKON
SHEPruu. DKOJIOTUYECKUE PHUCKU IMPU MPOU3BOACTBE AJIEKTposHepruu. KynpTypa
HCTOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJEOATCIBHONW CHUCTEMBI (TPYKUHHBIA WA
MaTeMaTUYECKUI MAsSTHHK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBaHue CBOMCTB BBIHYXJACHHBIX KOJICOAHUI.

HabGmronenue pezonanca.

CBOOOHBIE IEKTPOMAarHUTHBIE KOJICOAHUSI.

OcumwnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHHU) ISt
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu mocienoBaTEIbHOM COCIWMHEHHH PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mojenb JTMHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJIEOAHUW Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HUccnenoBaHnne TMNEPEMEHHOT0 TOKa B LENM W3 TOCIEI0BATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yclnoBHsS pacnpoctpaneHusa. Ilepumoa. CkopocThb
pacrpocTpaHEHus U JJIMHA BOJHEL. [lonepednbie U MPOAOJIbHBIE BOJIHBI.
WNuTtepdepenuus u Auppakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBHUS U3IYyUYE€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anexkrpomarautHoil BoiHe. CBOWCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHE, TOJISpr3aIius, Tudpakius,
untepdepenus. CKoOpoCTh 3EKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTpOMarHUTHLIX BOJH. [IpruMeHeHre AIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IUArHOCTUKA B TEXHUKE M MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKAX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTA 3BYKa M BBICOTBI TOHA C aMIUIUTYAOU U
4acTOTON KoJeOaHui.

HccnenoBanre  CBOMCTB — JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KEHHE,
pesioMJIeHUE, MoJspu3anus, udpaKius, MHTephepeHITus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonmHElHOE pacnpoCcTpaHEHHUE CBETa B
oaHopoaHOM cpexe. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune M3o0pakeHuil B
IUIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKA3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpeienbHbli yroa NOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CioxHbIi cocTtaB Oenoro cBeta. LIger.

Cobuparorniue " paccenBaroIINe  JUH3BI. Tonkas
JIMH3A. DOKYCHOE pacCTOSHUE U ONTUYECKAS CHJIa TOHKOM JIMH3BI.
[TocTpoeHue nzo0paxeHuii B COOUpAOIINX U paccerBaroImX JuH3ax. Dopmyia
TOHKOM JIMH3EI. Y BeJIMUCHHE, TaBaEMOC JIMH3O0M.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOUHUKH.
VYcaoBus HaOMOAEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceeta. J{udpaknronnas pemérka. Y cioBue HaOI0IeHUS
[JIaBHBIX ~ MAKCUMYMOB Opyu TMaJCHUM  MOHOXPOMATHYECKOTO  CBETa
Ha JUGPaKIUOHHYIO PEIIETKY.

ITongapuzanus csera.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyTIa,
dboToanmapaT, IPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAsI
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.



Jlemoncmpayuu

[IpsiMonMHEHOE pacpOCTpaHEHUE, OTPAKEHHUE U TTPEJTOMIICHHUE CBETA.
OnTuyeckue MpuoOOpHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenue naTepepennm cBera.

Ha6monenune nudpakiuuu cBera. Habmonenue

JIUCTIEPCUU CBETA.

[TomydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOmnronenue nosisipuzaliiuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3mepeHue nokasaresns npeioMIIeHUs CTEKIIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

['panunbl  NPUMEHUMOCTHM  KJIACCUYECKOM  MexaHuku.  [loctynartsl
CIIELIMAIIBHOW TEOPUU OTHOCUTEIILHOCTH: UHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA
B BAKyyM€, IPUHLHUII OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aAMEJIEHUE BPEMEHU M COKPAILICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchbl C SHEPIUEW U UMIYJIBCOM PEIIITUBUCTCKOM YaCTULIBI. DHEPIUs
TIOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEprUU (HOTOHA C €TI0 YACTOTON. DHEPTHS
U UMIyJIbC (POTOHA.

OTtkpeiThe u uccnegoBanue potoddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
doTorddexra. YpaBuenue DiHmTeitHa 171 doTodddexra. «KpacHas rpanuiay
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE MpUMEHeHHe: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.



Jlemoncmpayuu

®doTo3(deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.

Ceeroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pe3zepdopra mo paccesHUIO o -4acTHIL
IInanerapras moxens aroma. Iloctynatel bopa. M3nyueHue W mOIJIOIICHME
(GOTOHOB TpU TEepexoAe aroMa C OAHOTO YPOBHSA JHEPrUUM Ha Jpyroi. Bumbr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOJAOPOJIA.

BousiHoBbIE cBoMicTBa yactull. Bonnael ne bpoimnsa. KopnyckynsspHO-BOITHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYXJICHHOE U3ITy4YCHHE.

TexHuyeckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHaJIu3 (CHEKTPOCKOIN), Ja3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuwl

Habnronenue mMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTpOoeHUs sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pe3epdopma mo  ompeneneHuro  cocraBa
pPaaroaKTUBHOTO u3nmyueHus. CBoicTBa anbda-, 0eTa-, raMmMa-u3IydeHUsI.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HelTpoHa. HykionHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tomnsl.

Anwda-pacnan. DNEeKTPOHHBIN u MO3UTPOHHBIN OeTa-pacrma.
IM'amman3znydenue. 3aKoH paIMOAKTUBHOTO pacnaja.

DHeprus CBS3M HYKJIOHOB B sipe. Snepubie cuibl. Jledext maccer sapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

Anepueiii peaktop. TepmosimepHblii cunTe3. [IpoOaeMbl W MEPCTIEKTUBEI
SIIEPHOM SHEPrETUKU. DKOJIOTMYECKUE ACTIEKTHI SIAEPHON SIHEPTETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTonpl HAOIOIEHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoil KapTHHBI MUpa.



TexHuuecKue yCTpONCTBAa M MPAKTUUYECKOE MPUMEHEHHUE: JI03UMETpP, Kamepa
Bunscona, siaepHslif peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cué€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii 9KCNnepumMeHm, nabopamopnvble pabomuwl

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH
Otanel pa3BUTHUS acTpoHOMUU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE

ACTPOHOMMUMU.

Bun 3Bé3ngHoro Heba. Co3Be3qus, sSpKue 3BE3/BI, IUIAHETHI, WX BUIUMOE
JIIBHKEHHE.

ComHeuHas cucTema.

Comnne. ConHeuHass akTHUBHOCTh. Mcrounuk sHeprum ConHma U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEPUCTUKHU. JlnarpamMma «CHEKTpajdbHBIM KiIacc —
CBETUMOCTBY». 3BE3IbI TJIABHOHM IIOCIEOOBATCIBHOCTH. 3aBHUCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIAaBHOM IMOCJIEAOBaTEILHOCTU. BHYyTpeHHee cTpoeHue
3BE3/1. COBpEeMEHHBIE MPECTABICHUS O MPOUCXOXKIAECHUU U ABoJoIuu CoHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii I[Iyte — Hama I'amaktuka. Ilomoxxenwe u aBwkeHue CojHIa B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbBIE IBIPHI B sIpax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ma. Paz0oeranue ramakTuk.
Teopus bonpmioro B3pbeiBa. PeMkTOBOE M3MydYeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl OTIPEICIICHUS TTOJI0KEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3usa CeBEpHOIO MOJIYLIAPUS U APKUE 3BE3BI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0marouiee NOBTOPEHUE

Ponp ¢u3uku © acTpOHOMHHM B IKOHOMUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax NesTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
M aCTPOHOMHH B COBPEMEHHON HAyYHOUW KapTUHE MUPA, POJIb (PU3NUECKON TEOPHH
B (GOpPMHpPOBAaHUM TIPEACTABICHUA O (PU3NYECKONH KapTUHE MHpaA, MECTO
bu3uYecKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBICHUHN O TIPUPO/IE.



MexnpeaMeTHble CBSA3H

Nzyuenne kypca ¢gusuku 0a30Boro ypoBHs B 11 kiacce oCymecTBIsIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€M C KypcamMM MaTE€MaTUKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemnuvle nousmus, CBSI3aHHBIE C M3YyYEHHUEM METOIOB HAYYHOIO
NO3HAHMS: SIBJICHHE, HAay4HbId (hakT, runoresa, (puU3nyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEIINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemieHUE CUCTEMBl YPaBHCHHH, TPUTOHOMETPUYECKHUE
(GYHKIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJECTBO, BEKTOPHI M UX TPOCKIIMU HAa OCH KOOPIWHAT, CJIOXCHHE BEKTOPOB,
MIPOM3BOAHBIC DJIEMECHTAPHBIX (YHKIIWNA, MPU3HAKKA TOM00MSI TPEYrOJbHHUKOB,
OTpeIeJICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEéMa Tell.

buonoeus: snextpuueckue SBICHUS B KUBOW NPUpOJE, KoJeOaTebHbIC
JIBWDKEHUS B KMBOM MPUPOJIC, ONTUYECKUE SIBICHUS B KUBOU MPHUPOJE, IEUCTBUE
paauaIuy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMYECKON pEIIETKH, CHEKTPaJIbHBIM
aHaJIN3.

l'eocpapusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY/,
(poTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKAa3aHUE 3EMIIETPSICEHUH.

Texnonocua: JHWHUU DJIEKTpOIIEpenad, TIE€HEpPATop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WUHAYKLUWOHHAS II€Yb, padap, PaguONpPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
COJIHEUHAs Oarapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Pusnka» Ha YPOBHE CPEIHETO OOIIEro
oOpasoBanusi (0a30BbII YPOBEHB) MOJDKHO OOSCHEUYHUTH TOCTHXKCHHE CIIETYFOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOro npeameTa « OU3nKay JOJIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOIMUXCA PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3ULMEN JHUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OO0IIeCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbBITA JEATEIBHOCTH B MPOLECCE Pealn3ali OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIBHOU IESITEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOMN MO3UIIUU 00YUAIOIIETroCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOro OOIECTBa; MNPUHATHE TPAJAUIIMOHHBIX
00I1IeUeNIOBEUECKUX  TYMaHUCTUUYECKUX U JEMOKPAaTHUUYECKUX  IIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
oOIiecTBa, y4acTBOBaTh B CAMOYIPaBJICHUH B 00pa30BaTEIbHOW OpTraHU3AIUY;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
UX (DYHKIMSIMU W Ha3HAYECHHEM; TOTOBHOCTh K T'yMaHUTapHOW U

BOJIOHTEPCKOM  JIEATENIbHOCTH; 2) NATPUOTHYECKOIO

BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA,; IIECHHOCTHOE OTHOIIEHUE K TOCYJIApPCTBEHHBIM CHMBOJIAM,
TOCTUKECHUSM

POCCHMCKUX YUYEHBIX B 00J1aCTH (M3UKU U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOIO
BOCHHMTAHMSA: CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, ATHYECKOTO
MOBEJICHUsI;  CIIOCOOHOCTh OIICHMBATh CUTYallMI0O W MPUHUMATh OCO3HAHHBIE
pelieHusi, OpUESHTUPYSICh Ha MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
Yucje B JEATEIIbHOCTH YYE€HOTO; OCO3HAHHME JMYHOTO BKIIaJla B MOCTPOCHHE
YCTOMYHMBOTO Oyay1iero; 4) 3¢TeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOi HAYKE;



S) TpyaoBOro BOCHHMTAHHWSI: HMHTEpeC K  pa3uyHbiM  cdepam
poeCcCHOHANTLHOM ESITEIIBHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOI M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymeli mnpodeccur W peann30BBIBATH COOCTBEHHBIC >KM3HCHHBIC ILIAHBI,
TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
(bU3UKHM HA TIPOTSHKEHUU BCEH KU3HU; 6)
IKOJIOTHYECKOr0 BOCIIUTAHMSA:
c(hOpPMHUPOBAHHOCTH IKOJIOTMYECKOUN KYJIBTYPbI, 0OCO3HAHUE TI100aTbHOTO
XapaKkTepa IKOJOTUYECKUX MPOoOJieM; TJIaHUPOBAHHE U OCYIIECTBICHUE IEUCTBUIM
B OKPY’KaIoIIeH cpejie Ha OCHOBE
3HaHUS 1eJIed yCTOWYMBOIO PAa3BUTHUSI 4YEJIOBEYECTBA;  PACIIMPEHHUE OIbITa
JeATEIbHOCTH 3KOJOTUYECKOW HAIIPaBJIEHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 Pu3ukKe; 7)
LHEHHOCTH HAYYHOT'0 MO3HAHUS:
c(OpMUPOBAHHOCTh MUPOBO33PEHHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA (PU3NYECKOHM HAyKH; OCO3HAHHWE LEHHOCTH HAy4dyHOU
NEeSATEIbHOCTH, TOTOBHOCTH B TIpOLECCE M3Y4YEHUS (PU3UKH OCYIIECTBIAThH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE yUeOHbIe AeiicTBUs ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOATENbHO  (OPMYJIHPOBATh U AKTyaJU3UpOBaTh  MpoOJiemy,
paccMaTtpuBaTh €€ BCECTOPOHHE;  OMPENCHATh LEIU JCSATEIbHOCTH, 3a]1aBaTh
IapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS;, BBISBIISITh 3aKOHOMEPHOCTM M MPOTHUBOPEUYMsI B PACCMATPHUBAEMBbIX
bu3nuecKnX SIBICHUAX; pa3palaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM
AHAJIN3a UMEIOIIUXCS
MaT€pUaIbHBIX M HEMaTEPUAIBHBIX PECYpCOB; BHOCUTH KOPPEKTHUBBHI B

JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUWBAaTh PHUCKHU IMIOCJIEICTBUN JEATEIBHOCTH;  KOOPAWHUPOBATH U

BBITIOJIHATH PA00TY B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO U  KOMOMHUPOBAHHOIO  B3aWMOJICMCTBUS;  pa3BUBATH

KpEaTHBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATHSIMHA U METOaMHU
duznyecKoil HayKu;



BJIAJICTh HaBbIKAMU y4€OHO-UCCIIEIOBATEIBLCKON U TIPOSKTHOU JEATEILHOCTH
B 00J1acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOUCKY
METOJIOB peIIeHUs 3a7ad (PU3NYECKOTO COACpPKAHUS, MPUMEHEHUIO Pa3THYHBIX
METO/JOB TO3HAHUS; BIAJETh BHJIAMH JEATCILHOCTH TIO IOJIYYEHHUIO HOBOTO
3HAHWS, €r0 HMHTEPIIPETAIliH, MPeoOpa30BaHMI0 M NMPHUMCHCHHIO B Pa3IMYHBIX
y4eOHBIX CHUTYallHsX, B TOM YHCJIC TIPH CO3JaHHM y4eOHBIX MPOEKTOB B 00JIACTH
(GU3HUKHN; BBISIBIATH MPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ DEIICHHs, HAaXOIUTh apTyMEHTHI JJIS JOKA3aTelIbCTBA
CBOUX YTBEP)KJICHHH, 3a/1aBaTh MapaMeTPbl M KPUTCPUHU PEIICHHUS;, aHATHM3UPOBATh
IIOJIYYCHHBIC B XOJC PEIICHUS 3aJadydl Pe3yNbTaThl, KPUTHYCCKH OIICHHBATh HMX
JOCTOBEPHOCTh, TMPOTHO3MPOBATH M3MEHEHHE B HOBBIX YCIOBHSX; CTaBUTh H
dbopMynpoBaTh COOCTBEHHBIE 3a1a4U B 00pa30BaTEIbHON
JESTEIPHOCTH, B TOM YHUCJE NpU U3yYyeHUU (U3UKH; JaBaTh OIICHKY HOBBIM

CUTYaIHUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTH 3HAHUS TIO

(bU3MKe B IPaKTHIECKYIO 00JIaCTh
KU3HEICATCITLHOCTH; yMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

o0JacTeil; BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OpUTHHATBHBIC TTOAXOIBI

U PEILICHUS;, CTaBUTh MPOOJIEMBI U 3a]1a4H, I0ITYCKAIOIINe

IbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmaumeii:

BIIAJICTh HABBIKAMHU TOJIy4eHHS HHGOpMANKU (PU3NYECKOTO COJEpKaHUsS U3
MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITCIIBHO OCYIIECTBIISATH IIOWCK, aHAJN3,
CHUCTEMATH3AIMI0 W WHTEPIPETANNi0 WH(OOPMAIMU Pa3INIHBIX BUAOB U (GopM
IPE/ICTAaBIICHUS;, OIIEHUBAaTh JOCTOBEPHOCTh HH(POPMAIINH; UCII0JIH30BaTh
cpenctBa MHOOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHHW3AIMOHHBIX 3a7a4 C COOJIIOeHHUEM
TpeOOBaHMIA SPTOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypCOCOSpPEKEHHMS,
MIPABOBBIX U ATHYECKUX HOPM, HOPM HMHOOPMAITMOHHON 0€30MacHOCTH; CO3/1aBaTh
TEKCTHI (PU3UIECKOTO COJICPIKaHMS B Pa3IMUHBIX opMaTax C
y4€TOM Ha3zHaYeHUs HHPOPMAIMH U 1IEJIEBON ayAUTOPUH, BEIOMPAst ONTUMATLHYO
dbopMy TIpeICTaBIICHUS U BU3yaJIU3aIiu.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1elCTBUS:

OCYIIECTBJIATh OOIIEHWE HAa ypokax (U3UKK W BO BHE-ypPOUHOU
NEeSATETHHOCTH;

pacmo3HaBaTh TPEANOCHUIKM  KOH(MIWKTHBIX CHUTyalldd ®  CMST4aTh
KOH(MJIUKTBI; Pa3BEPHYTO MW JIOTUYHO W3JIaraTh CBOKO TOYKY 3pCHHS C

WCITOJIb30BAaHUEM



SI3BIKOBBIX CPEJCTB; MOHMMAaTh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW U
VH/IMBUTyaJIbHOU

paboThI; BELIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHUHN C Y4ETOM OOIIMX

MHTEPECOB M BO3MOXKHOCTEM KaXKJOTO 4YJ€HA KOJJIEKTHUBA, MPUHUMATh UEIU

COBMECTHOM JEATEILHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JCUCTBUS 1O €€

JIOCTUKEHHUIO: COCTABJIATD IJIaH JEHCTBUH, paclpeesiaTh POJIM ¢ YIETOM MHEHUN

YYaCTHHKOB, 00CYXKIaTh PE3yiIbTaThl COBMECTHOW PabOThI, OIICHUBATH KAYECTBO

CBOET0 BKJIaJla M KaXJI0T0 YYaCTHUKA KOMaH/IbI B

oOImMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM; IpejiaraTh HOBBIC MPOECKTHI,
OIICHUBATH MJCH C IMO3UIIMYA HOBU3HEI,

OpPUTMHAJIBHOCTH, MPAKTUUYECKON 3HAYUMOCTH; OCYILECTBIISITh TO3UTUBHOE
CTpPaTErUYECKOE MOBEJACHNUE B PA3IMYHBIX

CUTYAIUSX, IPOSIBIISATH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHble yueOHbIe AelicTBUs CamMoopranu3anusi:
CaMOCTOSATENLHO OCYIIECTBISATh MO3HABATEIBHYIO ACSTEIBHOCTh B 00JIaCTU
GU3UMKK W aCTPOHOMHUHU, BBIABISATH MPOOJIEMBbI, CTaBUTb U (POPMYIHPOBATH
COOCTBEHHBIC 3aJlauH; CAMOCTOSTEIIbHO COCTaBIIATH IIAH PEIICHUS PAcUETHBIX U
Kau4eCTBCHHBIX 3a7a4, IUTAH BBIMOJTHCHHUS TPAKTHYECKOW pabOThl ¢ y4ETOM
UMEIOIIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTCHUH; IaBaTh
OIICHKY HOBBIM CHUTYaITUsIM;
pacIMpsATh paMKH y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUH;
JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCThH 3a PEILICHUE; OIICHUBATh MPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH
(bOopMHUPOBAHUIO U TIPOSIBIICHUIO SPY/IUIIUU B 00J1aCTH

(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:
JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

BJIaJIETh  HaBBIKAMU  TO3HABATEIBHOM  pediiekcuu Kak  OCO3HaHUs
COBEpLIAEMBIX JECUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBAaHUII;

UCII0JIb30BaTh IPUEMBI peICKCUM JIJI OLIEHKU CUTYalllU, BLIOOpAa BEPHOTO
pEIIeHUsT; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS 10 UX
CHIDKEHUIO; MPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHATIA3E PE3YJIbTATOB
NEATeIIbHOCTH, TNPUHUMATh ceOs, TOHMMAas CBOM HEIOCTAaTKH W JIOCTOMHCTBA,
NPUHUMATh MOTHBBI M ApPTryMEHThl JpPyrUX TMpPH aHAIU3E PE3yJIbTaTOB
NeSTeTLHOCTH;, MPU3HABATH CBOE TIPABO U MPABO JAPYTUX HA OIITUOKHU.



B mpomecce moCcTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEAOIaTr a0 IIHA
c(hOPMHUPOBAHHOCTb:

CaMOCO3HaHUSs, BKIFOYAIOIIETO CTIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON SMOIMOHAIBHON CQEpHI,
OBITh YBEPEHHBIM B ce0Oe; CaMOperyJIHpOBaHUs, BKIIOYAIOUIETO CaMOKOHTPOJIb,
YyMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aIalTUPOBATBCA K SMOIMOHAIBHBIM HM3MEHEHHSIM M TPOSBISATH TMOKOCTH, OBITH
OTKPBHITHIM HOBOMY; BHYTPCHHEW MOTHBAIIMH, BKJIIOYAIONICH CTpEeMIICHHE K
JTOCTIDKCHUIO TIEJIM U YCIIeXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH
HCXOJIS U3 CBOMX BO3MOYKHOCTEH; IMIATHH, BKIIOYAIOMIEH ClTOCOOHOCTh TOHUMATh
HMOIIMOHAIBHOE COCTOSIHME JPYTHX, YYHUTBIBaTh €ro MpU OCYIIECTBICHHUU
oO0IIIeHus1, CTIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO; COITUATBHBIX HABBIKOB,
BKJIFOUAIOIINX CITIOCOOHOCTH BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K koHny oOyuenus B 10 kiacce mnpeaMerHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTO (pU3MKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B PA3BUTHUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKOM JAEATEIBHOCTU JIIOJIEW; YUYUTHIBATH TI'PAHULIBI
OPUMEHEHUs HW3YYEHHbIX  (PU3MYECKUX MOJENel: MarepuajbHas  TOYKa,
MHepLuaibHasl CUCTeMa OTcu€ra, aOCOJIOTHO TBEPIOE TEIO, WICAIbHBIN Ta3,
MOJIENN CTPOCHHUS Ta30B, )KUAKOCTEH M TBEPABIX TEJ, TOYECYHBIN DJIEKTPUYECKUAN
3apsij py peuieHnH PU3NUecKuX 3aay;

pacro3HaBaTh (pU3NUYECKHE SIBICHUS (IIPOLECCH) U OOBICHIATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOAUHAMUKN:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJIMHENHOE
JBWKEHUE, CBOOOJHOE TMAaJIeHWe TeJl, JBWKEHHUE IO OKPYKXHOCTH, HHEpLHS,
B3auMojielicTBrE Tel, Tu(dy3us, OpOyHOBCKOE ABMUKEHHUE, CTPOCHHUE KUJIKOCTEH U
TBEPABIX TeJ, U3MEHEHHE 00BbEMA Tell MPU HarpeBaHuM (OXJIAXKICHUH), TEIIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHIACHCALMS, IUIABJICHUE, KPUCTAJUIM3aLUs, KHUICHUE,
BJIYKHOCTbh BO3/lyXd, OBBIIICHUE JABJICHUS ra3a IPU €ro HArpeBaHUM B 3aKPBITOM
cocyzne, CBfA3b MEXAy NapamerpaMyd COCTOSHHMsS Tasa B H30Ipoleccax,
JJEKTpU3aLMs  TeJl, B3aUMOJCHUCTBUE 3apsA0B; OIMCHIBATHL MEXaHMYECKOE



JBKEHUE, UCTIONB3Ys (DU3MUYeCKre BETUYUHBL: KOOPJIWHATA, MyTh, IEPEMEIICHHE,
CKOPOCTb, YCKOpPEHHE, Macca Teja, Cujla, UMITYJIbC Tejla, KUHeTHUYecKasi dHEpIus,
MOTEHIUAJIbHASL SHEPTHs, MEXaHW4YecKasi paboTa, MEXaHUYECKas MOIIHOCTb; MpU
OTHMCAaHUM TIPABWIBHO TPAKTOBATH (PU3WYECKUI CMBICT MCTOJIB3YEMBIX BEIHYHH,
uxX O0OO3HAUEHUS W E€JIUHHUIIBI, HAXOAUTb (OPMYJIbI, CBS3BIBAIOUIUE JTAHHYIO
Gu3NUecKyl0 BEJIMYMHY C JIPYTUMU BEIWYMHAMH; OIUCHIBATh HW3YYCHHbBIC
TETIJIOBBIE CBOMCTBA TEJ U TETUIOBHIC SBJIICHUS, UCTIONB3Ys (PU3HUCCKUE BEITNINHBI:
JAaBJICHHE Tra3za, TEMIIeparypa, CpEIHSs KUHETUYECKas JHEPTUsl XaOTUYECKOTO
JIBYDKEHUST MOJIEKYJ, CpEAHEKBaJpaTU4YHAs CKOPOCTh MOJEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEPTHUs, padoTa raza, Ko3Qp(GUUUEHT MOJIE3HOTO NEHCTBUS
TETJIOBOTO JIBUTATEJSI; PY ONMMMCAHUH MTPABUIIBHO TPAKTOBATH (PU3HUECKHUN CMBICIT
WCTIOJB3YEeMbIX BEJIUYMH, UX OOO3HAUECHHS U EIAUHUIIBI, HAXOAUTH (POPMYJIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU  BEJIWYHHAM;
ONMUCHIBATh M3YYEHHBIEC SJIEKTPHUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE
siBJICHUS (TIPOLIECCHI), UCMOIB3Y (PU3NUECKHE BEJIUUYMHBL: AJICKTPUUYECKUIN 3apsi,
AJIEKTPUUYECKOE T0JIe, HAPSHKEHHOCTD MOJIs, MOTEHIINAN, Pa3HOCTh MOTEHIIMAJIOB;
Opy ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOIb3YEMbIX
BEJIMYMH, UX OOO3HAUCHUS] M EIUHHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JPYTMMHU BEJIMYMHAMU; aHAJU3UPOBATh
dbu3uYecKre NpoLecChl U SABJICHUS, UCTIONb3Ys (PU3MUECKHE 3aKOHBI U TIPUHIIUIIBL:
3ak0oH BcemupHoro tarorenus, I, II u Il 3axkonsl HeroTOHA, 3aKOH COXpaHEHUs
MEXaHMUYECKON IHEPTHUM, 3aKOH COXPAHEHUS UMIMYJIbCa, MPUHIUI CYNEPHO3ULIUU
CUJI, TPUHIMIT PABHOINpPABUS WHEPIUAIBHBIX CHUCTEM OTCUYETa, MOJEKYISPHO-
KHHETUYECKYIO TEOPUI0 CTPOCHHSI BEIIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEIHEU
KMHETUYECKOW DHEPrUM  TEIUJIOBOTO JBMKEHHUS MOJEKYJT C  aOCOJIIOTHOU
TEMIEpaTypoil, TEepBbIH  3aKOH  TEPMOJAMHAMHUKH, 3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsia, 3akoH KyloHa, Npu 3TOM pa3iavyarh CIOBECHYIO
(bOpMyIMpPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAXKEHHE U YCJIOBHUS (TPaHUIIBI,
00J1acTH) MPUMEHUMOCTH; OOBACHSTH OCHOBHBIC TPHUHIIUIBI JACHCTBUS MAIIWH,
MpUOOPOB W TEXHUUYECKUX YCTPOMCTB; pa3iauyaTh YCJIOBUS HX OE30MaCHOTrO
UCIIOJIb30BaHUsI B TIOBCEIHEBHOM JKWU3HHM;  BBIMOJHATH JKCIEPUMEHTHI TIO
UCCIeIOBaHUI0 (PU3UYECKUX SIBJICHUU U

MPOIIECCOB C HCHOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHHU, MpPH 3TOM
dbopmynupoBarh TpoOJeMy/3aady U TUNOTE3y Y4eOHOro IKCIEpUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYJI0BaHUs, MPOBOJUTH OMBIT M
(dbopMynHpOBaTh BBIBOJBI, OCYIIECTBIATH MPSMbIE M KOCBEHHBIC HW3MEPCHHUS
(¢u3HUecKuX BEIWYWH, NMPU 3TOM BHIOMpATh ONTUMAIIBHBIA CIIOCOO M3MEPEHUS H



UCIIOb30BaTh  HM3BECTHBIE  METOABl  OLIEHKH IOTPEIIHOCTEH  M3MEPEHUM;
HCCJIEIOBATh 3aBUCUMOCTU MEXIY PU3NIECKUMU BEIIMUYUHAMHU C

WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcHpoBaTh pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIWYUH B
BUJEe TaOMUI U TpaduKoB, MejaTh BBIBOJALI MO pPE3yJNbTaTaM HCCIEAOBAHMUS;
coOmoaTh mpaBuia O€30MacHOro Tpyda MpH MPOBEJICHUM HCCICAOBAHUMA B
pamMKax y4eOHOTo SKCIepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
NEATENBbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JaOOPATOPHOTO
o0opyJi0BaHusl; pelaTh pacuy€THbIE 3a/ladyd C SBHO 3aJaHHOM (pu3myeckoi
MOJIENIbIO, HWCIONB3Ys (PU3MUECKHE 3aKOHbI W TPHUHIMIBI, HAa OCHOBE aHalIM3a
yCIIOBHSI 3a7aud  BBHIOMPATh (PU3WYECKYIO MOJENb, BBIACTHATh (PU3HUECKHUEC
BEJIMYUHBI U QOpPMYJIbl, HEOOXOAUMBIE JUIsl €€ pEelIeHUs, MPOBOJUTh PACUETHI U
OIICHUBATh PEATLHOCTh MOJYYEHHOTO 3HA4YCHHS (PU3MUECKOW BEITUYMHBI, PeIlaTh
KaueCTBEHHBIC 3a/1a4d: BBICTPAMBAaTh JIOTMYECKH HENPOTHBOPECYUBYIO LEIOYKY
paccyXIeHul C OMOpoil Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS,

UCIOJB30BaTh  MpPU  pEIIeHWHM  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIUN
Y MIPEACTABJICHHS Y4eOHOM M HAYYHO-NOIMYJISIPHOM MH(OpMaUu, MOJTyYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTM3UPOBATH MOTYyYaeMyI0 HHPOPMaLUIO;
MIPUBOANUTH MPUMEPHI BKJIaAa POCCUICKUX U 3apYOEkKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKA M TEXHOJIOTMH; HCIOJIb30BATh TEOPETHUUECKUE 3HAHMS TO (PUBHKE B
MOBCEJHEBHON KU3HU sl oOecrledyeHus: Oe30MacHOCTH MpH OOpalleHuu ¢
npubopaMi U TEXHHUYECKUMHU YCTPOMCTBAMH, [IJII COXPAHEHHS 3J0POBBbS H
COOJIIOICHNSI HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKpY’Kalolllel cpefe; paboTaTh B
TPYIIE C BHIIOJHEHUEM Pa3JIMYHbIX COLUATIBHBIX POJIEH,

IJIAaHUPOBATh PabOTy TPYNIbl, PalMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU WU
TEXHOJIOTMH, B NPAKTUYECKOU NEITEIBHOCTH JIOJAEH, LEIOCTHOCTh U €IMHCTBO
¢u3znyeckol KapTUHBI MHpA; YUYWUTHIBaTh TPAaHULBI MPUMEHEHHUS HW3YYEHHBIX
(bu3MUecKuX MOJENIeH: TOYEUHBIM SJEKTPUUYECKUN 3apsij, Jyd CBETa, TOUYEUHBIN
VCTOYHUK CBETA, SIIEPHAS MOJEIb aTOMa, HYKJIOHHAs: MOJIEJIb ATOMHOIO siApa MpHU



penieHnn QU3MYECKUX 3aj]ay; pacrlo3HaBaTh (PU3HUECKHUE SIBJICHUS (IIPOLIECCHI) U
OOBSACHATHL MX HA OCHOBE 3aKOHOB JJIEKTPOJIMHAMHUKU W KBAaHTOBOW (DU3HKHU:
ANEKTPUYECKass MPOBOJAMMOCTb, TEIIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE
NEUCTBUA TOKA, B3aUMOJCHCTBUE MArHUTOB, 3JEKTPOMArHUTHAs WHIYKIIHS,
JIEUCTBUE MATrHUTHOTO TOJII HAa MPOBOAHUK C TOKOM W JBIKYIIMMCS 3apsj,
ANIEKTPOMATHUTHBIE KOJEOaHUS U BOJIHBI, MPSMOJMHEHHOE paclpOCTpaHEHUE
CBETa, OTpaXCHHE, MpeJoMIICHHE, MHTephepeHIHs, AMPPaKIUSI U TMOISIPU3aLUs
cBeTa, aucrepcusi cBera, ¢oroldnexTpudeckuii d3dpdext (hotodaddekrt), cBeToBOEC
JaBJICHUE, BOZHUKHOBEHHUE JIMHEMYATOTO CIEKTpa aroMa BOJAOPOJIa, €CTECTBEHHAS
U MCKYCCTBEHHAs PaJMOaKTUBHOCTh; OMUCHIBATh M3yUYECHHbIE CBOMCTBA BEILECTBA
(37IeKTpUYEeCKHe, MarHUTHBIE, ONTHUYECKUE, DSJIEKTPUYECKYI0 MPOBOJUMOCTH
pPa3IMUHBIX Cpel) W DJICKTPOMArHUTHBIC SABJCHUS (TPOLIECCHI), MCIOJIb3Ys
(u3nyeckue BETUYMHBL: JJIEKTPUUYECKUI 3apsija, CHJla TOKa, 3IIEKTPUYECKOE
HaIpSDKEHUE,  JJIEKTPUYECKOE  CONPOTHBIIEHHWE,  PAa3HOCTh  MMOTEHIMAJOB,
ANEKTPOJABIKYINAS CcHila, padoTa TOKA, WHAYKUWS MAarHUTHOTO TMOJs, CHIIa
Awmrnepa, cuna JlopeHna, MHAYKTUBHOCTh KATYLIKH, HEPTUsl JEKTPUUYECKOIO U
MAarHUTHOTO TMOJIeH, MEepHOoJl M YacToTa KoJeOaHUil B KoJIeOATEIbHOM KOHTYpE,
3apsAll ¥ CWJa TOKa B MPOIECCE TAPMOHUYECKUX DJIEKTPOMATHUTHBIX KOJeOaHUM,
(OKyCHOE pacCTOSIHUE M ONTHUYECKasl CWJIA JIMH3bI, MPU ONUCAHUU TPABHIIBHO
TPaKkTOBaTh (PU3UYECKUU CMBICI HCIOIb3YEMBIX BEJIMYUH, MX OOO3HAYECHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIHMUYUHY C
JIPYTUMU BEJIMYUHAMY,

ONMKCHIBATh H3YYEHHbIE KBAHTOBBIE SIBICHUS M MPOLECCHl, HCIOJIb3Ys
(u3MuecKre BEIMYMUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsI U UMIYJILC (POTOHA, MEPUOJ TIOJIypaciaia, SHEPTHUs CBSI3U
aTOMHBIX SJ€p, NpU OINUCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI
UCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAUYECHMS] U E€OUHUIBI, YKa3blBaTh (HOPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIWYMHY C JPYTMMU BEJIMYMHAMU,
BBIYHCIIATh 3HAaYeHUE (PU3NYECKOM BEIMYUHBI, aHAIU3UPOBATH (PU3UUECKHE
MPOLIECCHl U SBJICHMSI, UCIONB3Ysl (PU3NUYECKHe 3aKOHbI U MPUHIMIBL: 3aKoH OMma,
3aKOHBI TOCJIEOBATEIBHOIO U MAPAJUIEIbHOIO COCIMHEHUS MPOBOJHUKOB, 3aKOH
Jlxoynsa—JleHna, 3aKOH 3JEKTPOMATHUTHOW MHAYKLMHU, 3aKOH IPSMOJUHEWHOTO
pacrpoCcTpaHEHHUs CBETa, 3aKOHbI OTPAKEHUs CBETA, 3aKOHBI MPEJIOMIICHUSI CBETA,
ypaBHeHHe OUHINTeWHa 11 (pororddekrra, 3aKOH COXpaHEHUS SHEPrUH, 3aKOH
COXpaHEHUsI MMIYJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTo 3apsiia, 3aKOH
COXpPaHEHMSI MacCOBOI'0 YMCIIa, MOCTyJaThl bopa, 3aK0H paguoakTUBHOIO pacnaja,
IpU 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MAaTeMaTUYEeCKOe



BBIp@XEHHE U YyCJIOBUSA (IpaHULBl, 00JIaCTH) HPUMEHUMOCTH; OIPENEIATH
HaIlpaBJIEHUE BEKTOPA MHAYKIIMH MArHUTHOTO NOJIA MPOBOIHHUKA
C TOKOM, CHJIbl AMIiepa u cuiibl JIOpeHIIa; CTpOUTh U OMUCHIBATh U300paKeHHE,
CO3/1aBAEMOE TUIOCKUM 3€PKaJIoM,
TOHKOW JIMH30M; BBIIIOJIHATH SKCIIEPUMEHTBHI 110 UCCIIETOBAHUIO (PU3NUECKUX
SIBJICHUM U
MIPOLIECCOB C HCIIOJB30BAHUEM IMPSMBIX M KOCBEHHBIX W3MEPEHUU: IMPU HTOM
(GopMynupoBath mpoOieMy/3ajauy M TUIOTE3Y YYEOHOro HKCHEPHUMEHTA,
coOupaTrh YCTaHOBKY H3 MPEAJIOKEHHOTO OOOpYyIOBaHUS, NPOBOJIUTH OMNBIT U
(GopMynupOBaTh BBIBOJBI, OCYLIECTBIATH NPSIMbIE M KOCBEHHBIE HW3MEPECHHS
(¢u3nYecKuX BETUYUH, MPU 3TOM BBHIOMPATh ONTHUMANBHBIN CIIOCOO M3MEpEHUs H
UCIIOJI30BaTh  M3BECTHBIE  METOJABl OLEHKU IOTPEIIHOCTEH  HM3MEPEHMI;
UCCIIEZIOBATh 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH C MCIOJIb30BAHUEM IMPSIMBIX
U3MEPEHUI: TMPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCUPOBATH PE3YJIHTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIMYHMH B BUJE TaOIULl U TpaduKOB,
JieJ1aTh BBIBOJIBI 110 pe3yJbTaTaM HCCIEIOBAaHUS; COONIOAATH MpaBuia 0€301acHOro
TpyAa NpU HNPOBEACHUM HCCIEAOBAHUNH B paMKax Y4YeOHOTro HKCIEPUMEHTA,
y4eOHO-UCCIIEeI0BATEIbCKOM W TPOEKTHOW JESATENBHOCTH C HCIOJIb30BAaHUEM
M3MEPUTEIIbHBIX YCTPOUCTB U JJAOOPATOPHOIO 00OPYIOBAHMS; PEIIATh PACUETHBIE
3aJla4uM C SIBHO 3aJJaHHOU (hPU3HUECKON MOJIENbIO, UCIIONb3Ys (PU3NUECKUe 3aKOHBI U
NPUHLIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a/1ayd BbIOMpATh (PU3MUECKYIO MOJEIb,
BBIICNIATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ pelieHus,
MPOBOJIUTh PAacU€Thl W OLEHUBATh PEAJIbHOCTh TOJYYEHHOTO 3HAYeHUs
(u3nyecKkoil BEIMUYMHBL;, pellaTh KaueCTBEHHbIC 3a/1aYd: BBICTPAUBATh JIOTUYECKH
HENPOTUBOPEUYMBYIO LEMOYKY PACCYXKACHUN C ONOPON HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJB30BaTh  MPU  pEHIEHWHM  Y4YEOHBIX  3a7Ja4  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIUU
U TIPEJICTaBIICHUS Y4EOHOW U HAyYHO-MOMYJIAPHON MHGOPMAIINH, TOTYy4YEeHHON U3
Pa3JIMYHBIX UCTOYHUKOB, KpUTUUECKU aHAJIM3UPOBATH MOJydaeMyr0 HHGOPMAIIUIO;
OOBSICHATh TPUHIUIIBI JIEUCTBUS MAaIllMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
paznuyaTh yCJIOBHUS WX O€30MacHOr0 WCIOJIb30BAHUS B TOBCEIHEBHON IKU3HH,
MIPUBOJANTH TMPUMEPHI BKJIaJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIET0 MHUpA, B PA3BUTHE
TEXHUKU W TEXHOJOTHI; MCIOJIb30BaTh TEOPETHUUECKHE 3HaHUS 1O (u3uke B
MTOBCETHEBHON KU3HU JUIsI oOecledeHus: O€30MMacHOCTH TpH OOpalieHuu ¢
npuobopaMr M TEXHUUYECKUMM YCTPOMCTBAMM, IJii COXPAHEHUS 3II0POBbI U
COOJIFOICHUS HOPM 3KOJIOTHYECKOT0 TTOBEJICHUSI B OKPYXKaIOIeH cpejie; paboTaTh B



Ipynme C BBIMNOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH, MJIAHUPOBATh PadOTy
IPYIIbI, PallMOHAIBHO pacHpeessiTh 00sI3aHHOCTH U IIAHUPOBATh JACSITEIbHOCTD
B HECTAHJAPTHBIX CHUTYallMsIX, AaJEKBAaTHO OLIEHUBAaTh BKJIAJ KaXIOro U3
YYaCTHUKOB TPYMIbI B PEIICHUE pacCMaTpUBAEMOM TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Nen/ HauMeHoBaHMe Pa3IesioB M TEM (unposrie)
[
2 NpOrpamMmel Beero Konrpoabubie | IlpakTuyeckue odpa3oBaTe/ibHbIE
padoThI padoThI pecypcnl
Paznen 1. DU3UKA U METO/IbI HAYUYHOTI'O ITIO3HAHUS
bubmnoreka IIOK
1.1 ®u3KKa ¥ METOIbl HAYYHOT'O ITO3HAHUS 2 https:/m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
bu6nuorexa [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2.3 3aKOHBI COXPAHEHMS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Paszpen 3. MOJIEKYJISAIPHASA ®PU3UKA U TEPMOANHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72




bubnunoreka LIOK

3.2 OCHOBEI TEPMOMHAMUKH 10 https:/m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BELLIECTBA. Bu6mumotexa [JOK
3.3 ®azoBbIe IEPEXOJIbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bubmuoreka [IOK
4.1 JneKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 51eKTpUYECKH TOK. TOKH B Bbu6moteka [JOK
4.2 pa3Iu4YHBIX cpenax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
No HaumeHoBaHHe pa31e/ioB H TeM (mudporrre)
[
2 IPOrpaMMbI Beero Konrpoabnsie | Ipakruueckue oOpa3oBaTe/IbHbIE
padoThI padoThI pecypcel
Paszpen 1. JIEKTPOIUHAMUKA
MaruutHoe noJjie. JIeKTpOMarHuTHast bubnmnoreka [HOK
1.1 AHAYKLIUA 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmuoreka [JOK
2.1 KoJeOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4yecKkHe U 3J1€KTPOMATHUTHBIE BOJIHBI bubmuoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH




OCHOBBI CHIEIIUATBHON TEOPUHU bubnmoreka [JOK
3.1 OTHOCUTEIIBHOCTHU 4 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.2 Crpoenne aroma 4 https://m.edsoo.ru/7f41c97¢c
bubnunoreka LIOK
4.3 ATOMHOE A71po S https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 15
Pazpen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
bubmnoreka IIOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE
but6mmorekxa [IOK
6.1 O6o0marotee MOBTOPEHUE 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

Kosnu4yectBo 4yacos DJIeKTPOHHbIE
Ne uudgposbie
n/n Tema ypoka B Konrpoabnbie | IpakTudeckue | 00pasoBaTeibHbie
cero
padoThI padoThI pecypceel
®usuka — Hayka O IPHUPOJE.

1 Hay4Hble MeTOABI MO3HAHHMS 1 bubmorexa LIOK
OKPY/KAIOLIEr0 MHpa https://m.edsoo.ru/ff0c32e2
Ponb  w  mecro  ¢usuku B

5 q)opMI/IpUOBaHHI/I COBPEMEHHOM . Bu6miorexa IIOK
Hay4HOU KapTHUHBI Mupa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN AESITETbHOCTH JIIOIeH
Mexannueckoe JIBUKCHHUE.

; OTHOCHUTENBHOCTD MEXAHUYECKOTO . Bu6mioreka [OK
askeHus. Ilepemenienue, cKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMepHOE NpsIMONHMHENHOE bubnnorexa [JOK

4 [IBIKeHIe I https://m.eds0o.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIUHENHOE bubnnoreka [JOK

5 JBYKCHHUE 1 https://m.edsoo.ru/ff0c372e
CBobOoniHOE najieHue. VYckopeHnue bubnmoreka [JOK

6 CBOOOHOTO MaICHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[Buxenue

7 MaTepUaIbHON TOYKH MO OKPYKHOCTH 1 bubsmorexa IIOK

https://m.edsoo.ru/ffOc3ada




[IpuHnun otHOCHUTENBHOCTH [ anunes.

bubmuoreka [JOK

HuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cwuna. [IpuHuun

bu6mmoreka [JOK

NMnynbe cuibl. 3aKOH COXpaHEHUS
uMnyibca. PeakTuBHOE NBUKEHME

9 cyneprno3unuu cuwi. BTopoil 3akoH
HbI0TOHA TS MATEPHATBHOMN TOUKH https://m.edsoo.ru/ffOc3be8
Tpetuii 3akon HeroToHa niis bu6mmoreka [JOK

10 MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro Tiarorenus. Cuna

11 TsoKecTH.  IlepBas — KOCMHYECKast brbmorexa LIOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cwuia ynpyroctu. 3akoH ['yka. Bec tena bubnuotexa [JOK

12 https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KoappuuueHt TpeHus.

13 Cwuita CONPOTHUBIICHUS TIPU JIBUKEHUH brbsmorexa LIOK
Tena B KMUIKOCTH HITH rase https://m.edsoo.ru/ff0c3{76
[TocTynarenbHOe U BpalaTeibHOE

4 JIBIDKEHUE a0COIIOTHO TBEPIOTO Tea. Bu6miorexa IIOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUsI TBEPJIOTO Tea
NMnynec  maTepualbHOM — TOYKH,

s CHUCTEMBbl  MAaTE€pUAJbHBIX  TOYEK. Bu6miorexa [OK

https://m.edsoo.ru/ff0c43d6




16

PaboTa 1 MOIITHOCTE CHJIBL.

Kunerndeckas sHeprus MarepuanbHON
Toukn. Teopema 00 W3MCHEHHH
KMHETUYECKOU SHEPIUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorennmanesHas 3HEPrUsl.

bubmuoreka [JOK

[ToreHuuanpHas  PHEPrUsl  YINPYro
nehopMUPOBAHHOMN MPYKUHBIL.
[ToreHuuanbHas HEpPrus Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ffOc461a

18

[ToreHnnmansHble ¥ HENOTEHIIMATIBHBIC
cuibl. CBsA3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHN SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHast pabota

«MccnenoBanue cBs3U pabOThI CHIIBI C
N3MEHEHHEM MEXaHW4eCKOM OHCPIrun
Tela HAa  TPUMEPE  PaCTSKEHHS
PE3MHOBOTO KI'yTa»

20

KontponpHass pabota 1o Teme
«Kunemaruka. JluHamMuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE MOJIOKEHHUS
MOJICKYISIPHOKUHETUYECKOH  TEOpUH.
BpoynoBckoe neuxenue. Juddysus

bub6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2




22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPIABIX TEN

23

Macca mounekyin. KonuuectBo
BemlectBa. [locrosuHas ABoraapo

24

TennoBoe paBHoBecue. TemnepaTtypa

u e€ uzmepenue. lllkana remneparyp
Lenbcus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TemrepaTrypa Kak Mepa
CpeoHeld  KUHETHMYECKOM  DHEpPruu
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE

MenneneeBa-Knanelipona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«MccnenoBanne 3aBUCHUMOCTH MEXIY
napaMeTpamu COCTOSIHHS
pa3peKeHHOTO0 razay

29

N3onporieccyl B UACAIBHOM Tra3e U HX
rpagudecKoe mpeICTaBICHNUE

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c570e




BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
croco0Osl e€ n3meHenus. Konnyectso

bubmuoreka [JOK

30 TeMOTHI U paboTa. BHyTpenHss https:/m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa
bubmuoreka [JOK
31 Bunet Temuonepenatu https://m.edsoo.ru/ff0c5¢c36
VYnaenpHass TEIUIOEMKOCTh BEIIECTBA.
32 Konuuectso TEILIOTEI pu Bubmmoreka [OK
Temionepeaade. AxuadaTHbI Iporecc https://m.edsoo.ru/ff0c5¢36
IlepBolii 3aKOH TEPMOJAMHAMUKHU U €70 bubnunoreka [JOK
33 MPUMEHEHHUE K U30IpolLieccam https://m.edsoo.ru/ff0cSefc
Heob6patumocTthb npoIieccoB B MpUpOIE.
34 Bropoii 3ak0H TepMOMHAMHUKH bubmorexa [OK
https://m.edsoo.ru/ff0c6230
[Tpunuun neiictus u K11/ remnoBoit bu6nmoreka [JOK
35 MalllHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
DKojoruvyeckue npooaemMbl
37 TETJIOOHEPTETUKH
- O6obmaromuii  ypok «MosekysipHas bubnuorexa [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938




KonTtponbHas pabora o Teme

39 «Momnexynsipaas pusuka. OCHOBBI Bubmuorexa [IOK
TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue u KOHIEHCALIHSL. bubnmoreka [JOK

40 Ucnapenue u kunenue https://m.edsoo.ru/ffO0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS

41 BJI&YKHOCTB BO3/yXa. HachleHHbIi ap Bubsmorexa [IOK

https://m.edsoo.ru/ff0c64d8
Teépnoe Tteno. Kpucrammmueckue u

" aMOP(bHBIC Tena. AHU30TpOIHUS Bu6mmorexa [IOK
CBOUCTB KpUCTAIIIOB. Kunxue https://m.edsoo.ru/ff0c65f0
Kkpucrtauibl. COBpeMEHHbIE MaTepPHUAIIbI
[InaBnenue u KpucTaUIM3aIUA.

43 V nenbHas TEMI0Ta IIaBIeHH . bubmiorexa [HOK
Cy6ammanms https://m.edsoo.ru/ff0c6708

bu6mmorexa [IOK

a4 YpaBHeHze TeMI0Boro bananca https://m.edsoo.ru/ff0c6820
OneKkTpu3anus Tel. DIEKTPUUYECKUN

45 3apsia.  [Ba BuAa AIEKTPUUYECKUX bubnuorexa [IOK
3apsIIOB https://m.edsoo.ru/ffO0c6bec
[IpoBoaHMKH, JIUBJIEKTPUKU u

46 HOJTYTIPOBOIHUKH. 3aKOH COXpaHEHHsI Bubmmoreka [IOK

SJICKTPUYCCKOTO 3apsaaa

https://m.edsoo.ru/ff0c6bcc




B3aumoneiictBue 3apsanoB.  3akoH

47 Kynona. TouedHbIH 3J1eKTpHYECKHI bubmorexa IIOK
3apsig https://m.edsoo.ru/ff0c6ced
HanpskE€HHOCTB 3JIEKTPUYECKOTO TOJI.

48 [Tpunun cynepnom&um Bubmorexa [TOK
DNICKTPHYCCKUX NONCH. JIrin https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuin snekTpocTaTHyecKoro

49 nons.  [lorennman.  PasHocTb bubnuorexa TIOK
IOTEHIUANIOB https://m.edsoo.ru/ff0c6f00
[IpoBOgHMKHM W JOUDJIEKTPUKUA B

50 3JIEKTPOCTATUYECKOM rnoie. bubmuorexa [IOK
JIM3IeKTpUIecKas IPOHHULAEMOCTD https://m.edsoo.ru/ff0c7018

. bu6mmoreka [{OK

>l OnexTpoémKocTs. Kongercarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO

52 KOHIEHCATOpa. DHEPIus 3apsHKEHHOTO brbmotexa LIOK
KOH/ICHCATOpa https://m.edsoo.ru/ff0c72c0
JlaGopatopHass pabota "M3mepeHue

53 IIEKTPOEMKOCTH KOHJEHcaTopa"

” [IpuHumn JeiucTBHS W IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIIBHOT'O




ammapara,  CTpyWHOro  IpHHTepa.
DNeKTpOCTaTHYECKAs! 3aIIUTA.
3azemyIeHHE SIEKTPOIPUOOPOB

55

DJIEKTPUYECKUN TOK, YCJIOBHUS  €ro
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna TOKa. Hanpsxenue.
Comnporusnenue. 3akon Oma s
ydacTKa Lenu

56

[TocnenoBarenbHOE, napasuiesbHoe,
CMEIIaHHOE COSANHEHHE
npoBoaHukoB. JlaGopatopHas paboTa

((I/ISYLIGHI/IC CMCIIaHHOT'O COCIUHCHUA

PE3UCTOPOBY

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

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexkTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

SJICKTPOHHEUI IMPOBOAUMOCTD TBép,Z[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhI. CBCpXHpOBO,Z[I/IMOCTB

60

DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB




[TonynpoBOIHUKH, UX COOCTBEHHAas W

61 opuMecHas NOpoBoauMOCTL. CBoMcTBa Bubmiorexa LOK
P P ) https://m.edsoo.ru/ffOc84ae

p—n-niepexoaa. [lomynpoBogHUKOBEIE
IPUOOPHI
DJIEKTPUYECKUII TOK B pPacTBOpax M

. paciuiaBax 3J€KTPOJIUTOB. Bu6muorexa [IOK
ODIEKTPOIMTHYECKAs TUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
ONEeKTpUYeCKHuii  TOK B Taszax.

63 CamocTosiTeTbHbII u Bu6inoreka LIOK
HECaMOCTOSTENbHbIN pa3psia. MOTHUSL. https://m.edsoo.ru/ff0c84ae
[Imazma
DneKTpuuecKue mpudophl U yCTPOMCTBA
U UX MPAKTUYECKOE MPUMEHEHHE. Bu6miorexa IIOK

o4 [paBuyia TeXHUKH 6€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
O06o06maromuit ypok bubnmoreka [JOK

65 ((3JICKTpOI[I/IHaMI/IKa» https://m.edsoo.ru/ffO0c88be
KonTponbhas pabota no teme
«Qnekrpocraruka. IloctosHHbIN Bu6miorexa IIOK

66 ANEKTPUUECKUN TOK. TOKH B pa3iuvHbIX hitps://m.edsoo.ru/ff0c8a8a
cpenax»

. PesepBHbiii ypok. KontponbHas padota bubmuorexa [JOK

o TeMe "DieKkTpoaruHaMuKa"

https://m.edsoo.ru/ff0c8c56




PesepBHbIil ypok. O6001maronuii ypox

bu6mmoreka [JOK

68 o TeMam 10 kitacca 1 https://m.edsoo.ru/ffOc8t6c
OBUIEE KOJIMYECTBO YACOB I10
ITIPOTPAMME 68 3 3
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne undgpoBbie
wn Tema ypoka Beero Koutpoabunbie | IIpakTuyeckne | o6pasoBaTe/bHbIe
padoTsbI padoThI pecypcsl
[TocTostHHBIE MATHUTHI U KX
B3aUMOJICCTBUE. MarHUTHOE TIOJIE. Bu6moreka [OK

! BexTop MarnuTHON MHAyKIHH. JInHIK ! https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarsuTHOe 10Jie TPOBOJITHUKA C TOKOM.

) OmneiT Opcrena. | bubnnorexa [JOK
B3anmoneicTre NpoBOJHUKOB C TOKOM| https://m.edsoo.ru/ff0c98fe
JlaboparopHas pabota «3ydenue bubnmnoreka [JOK

3 MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» ! 1 https://m.edsoo.ru/ff0c98fe
JelictBue  MAarHUTHOTO  IOJAS  HA
MPOBOJIHUK C TOKOM. Cuita Amriiepa.

A JIabopartopHas padora «Mccnenosanue : : Bu6mmoreka [IOK
pPaMKy ¢ TOKOM




JleficTBMe MarHuTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabora cuiisr
Jlopenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DnekTpoMarHuTHast HHAYKIus. [loTtok
BEKTOpa MarHuTHO uHaykiuu. IJ1C

UHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON
unaykuuu Papanes

JlaGopaTopHas pabora
«Hccnenosanue SIBJICHHSI
AJIEKTPOMArHUTHON MHTYKIIHN)

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

NuaykTuBHOCTH. SIBIEHUE
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE IoJie

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoWcrBa U HX
[IPUMEHEHHUE: ITOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMATHUTHI, JJIEKTPOABUTATEIb,
YCKOPHUTENIM JJIEMEHTApHBIX YacCTHIL,
WHIYKINOHHAs N1eYb

10

O6oOmaromuii  ypok  «MarHutHoe
I10JIC. QHCKTpOMaFHI/ITHaH I/IH}IyKHI/ISI))

bu6mmorekxa [IOK
https://m.edsoo.ru/ffO0cab82

11

Kontponbnas pabota o TeEME
«Mar"uTHoe 1oJI€e.
DJIEKTpOMAarHuTHasE UHITYKLIHS»

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cad58




12

CB0oOOIHBIC MEXaHHYECKUE
KoneOanus.  ['apMOHHYECKHE
KoJIeOaHusl. YpaBHeHue
TapMOHUYECKHX KOJIeOaHUH.
[IpeBpaineHue 3Hepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabora «Hccnenoanue
3aBUCHMOCTH TIEPHO/Ia MAITBIX
KoJie0aHu# Tpy3a Ha HUTH OT JIJTUHBI
HUTH U MacChl Tpy3a»

14

Konebarenbubiit koHTYp. CBOOOAHBIE
9JICKTPOMArHuTHbIE  KOJIcOaHHS B
U7eabHOM KOJIEeOaTEIbHOM KOHTYPE.
AHanorus Mexay MEXaHWYeCKUMHU U
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UI€aJTbHOM KOJeOaTeIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue 0 3aTyXarolux
KOJIEOAHUSIX. BreinyxneHHbIe
MeXaHHYeCcKHe Konebanus. Pe3onaHnc.
BoiHy)KIeHHBIE  AEKTPOMArHUTHBIE
KoaeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86




17

[lepemennslii Tok. CHHYCOUIANbHBIN
IEPEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPsKEHUS

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

18

Tpanchopmarop. IIpousBoacTro,
nepegava u notpebieHue
AIEKTPUUYECKON SHEPTUU

19

VYerpoiicTBo u MIPaKTUYECKOE
MIPUMEHEHUE AJIEKTPUYECKOrO 3BOHKA,
reHeparopa nepeMeHHOT0 TOKa, JIMHUN
ANIeKTpoIiepesayd

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

20

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus

ANEKTPOIHEPTUU B MOBCEAHEBHOM
JKU3HU

21

MexaHndeckne BOJIHHBI, yCJ10BUA
pacnpoctpanenus. Ilepuoa. Ckopocth
pacupocTpaHeHUsI M JUIMHA BOJIHEL.
HonepeqHLIe W IPOAOJIbHBIC BOJHEBI

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. Ckopocth 3Byka. ['pomkocTb
3ByKa. Beicora Tona. TemOp 3Byka

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcccOc




3H€KTpOMaI‘HI/ITHbIe BOJIHBI, UX

23 cBoiicTBa U ckopocTk. [[Ikana Brbmorexa [IOK
1EKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfe(
[TpuHLIMIIBI paanoCBA3U u

24 TeneBuaeHusA. PasButhe cpencts
cBsa3u. Paguonokanus
KonTtponsnas padora «Konebanus u bubnuorexa [JOK

25 BOJIHBD» https://m.edsoo.ru/ffOcc6f8
IIpsimonuneriHnoe pacnpocTpaHeHHE

Y CBETa B OJJHOPOJIHOM cpere. Bu6muorexa [JOK
ToueyHbI HCTOYHUK CBETA. .Hy‘l CBETa https://m.edsoo.ru/ff0cd350
Otpaxxenue CBETA. 3aKOHBI

27 oTpaxkeHWs cBera. IlocTpoeHue bubmorexa IIOK
M300paKEHNIT B IIOCKOM 3EpKaJle https://m.edsoo.ru/ff0cd4e0
[Ipenomiienne CBETA. ITonnoe
BHyYTpeHHee oTpaxeHue. [IpenenbHulil Bu6auorexa [JOK

28
yron TIOJTHOTO BHYTPEHHCTO https://m.edsoo.ru/ff0cd7f6
OTpakKeHHUs

29 JlaboparopHas pabota «3mepenue bubnmoreka [JOK
IIOKa3aTelId IPEIOMIICHUSA CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. IlocTpoenue wn300pakeHuil B

30 mua3e. DopMmysa TOHKOM JTHH3HL. bubnnorexa [IOK

VYBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle




Jlaboparopuas pabora

31 «MccnenoBanue  CBOWCTB
M300paKeHUM B JIMH3AX»
Hucnepcust cBera. CIOXKHBINA COCTaB
6enoro csera. L{Ber. JlaGopaTtopHas

32 pabora «HabOmronmeHue aucriepcHu
CBETa»
WuTtepdepentus ceeta. Judpaxus bubnuorexka [JOK

33 ceera. JndpakunoHHas pemeTka https://m.edsoo.ru/ffOced22

p |y

14 [TonepeyHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckre mpuOOPBl U YCTPOMCTBA U

35 yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['panunbt MPUMEHUMOCTH

36 I(J'IaCCI/ILIeCKOVI/I MexaHuku. [locrymnarsl Bu6mioreka [OK
CHICHHATIEHON Teoprn https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENHHOCTh OJHOBPEMEHHOCTH.

37 3ameUIeHHEe BPEMEHH M COKpaIleHHe Bubmmoreka [IOK
JIAHBI https://m.edsoo.ru/ffOcfa42
DHeprusi 1 UMIYJIbC PEIATUBUCTCKON

38 gactuipl. CBA3b MAacChl ¢ 3HEPrueil u bubnuorexa TIOK
HMITYJIECOM. DHEPIHs OKOS https://m.edsoo.ru/ffOcfc68

39 KonTtponsHas padora «Onrtuka. bubnmoreka [JOK




OcHOBBI cIELIMANIBHOM Teopun
OTHOCHUTEJIEHOCTHY

https://m.edsoo.ru/ffOcf6£0

®otonbl. Popmyna [lnanka. Dueprus u

bu6mmoreka [JOK

40 UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfe16
OTKphITHE u HCCIIeI0BaHUE
41 dororddekra. OnbiTer A. T Bubmnorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddexra. YpaBHEHHE
42 Oiinmreitna st porodaddexra. brbmiorexa LIOK
https://m.edsoo.ru/ff0d015¢e
«KpacHas rpanuna» porospdexra
Hasnenne cBera. Omnbitel II. H.
43 JlebeneBa. XuMuueckoe IelCTBUE bubmorexa [IOK
CBETa https://m.edsoo.ru/ff0d04a6
TexHuyeckue  ycTpoucTBa U
MPaKTUYECKOe MIpUMEHEHUE:
44 ($OTOdIIEMEHT, dboToIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
Pemenne 3amau mo teme «DIJIEMEHTHI bu6mmoreka [IOK
45 KBAaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcona. OTBITHI
46 Pesepdopna o paccesHUIO 0-4acTHIT bubmorexa [IOK
phopaanop ' https://m.edsoo.ru/ff0d09 1a
[ImanerapHast Mogenb aToMa
bu6mmoreka [JOK
47 IToctynatel bopa

https://m.edsoo.ru/ff0dOafa




48

Wznyyenune u mornomeHne (GOTOHOB
IIPU MEPEXO0JIE aTOMa C OAHOIO YPOBHS
SHEPIrUM Ha Apyrou. Buasl criekTpos

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBrIe cBOMCTBA YacTHIl. BOJIHEI

bubmuoreka [JOK

e bpoiiss.
KopnyckyisspHOBOTHOBOM Jyanu3M.
CnoHTaHHO€ M BBIHYXJECHHOE
U3JIy4eHue

https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE PAIUOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpenenenuio cocrasa
PaauoaKTUBHOTO U3ITyYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, Oera-,
raMMan3J1yudCHUA. Bmmsane
PAaaAOaKTUBHOCTHU Ha KHBBIC
Opra’Hu3Mbl

52

OTkpeITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.

ONEeKTPOHHBIN u MIO3UTPOHHBIN
6erapacnan. 'amma-uznyyenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DOHeprusi CBSI3M HYKJIOHOB B sJIpe.
S nepHblie peakuuu. S nepubii
peaktop. [IpoOrembl, MEPCHIEKTUBHI,
DKOJIOTUYECKUE aCIEKThl  SIACPHOMN
DHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356




54

OnemeHTapHble YacTULlbl. OTKpbITHE
no3uTpoHa. MeTo 1kl HAOIOICHUS U
PETUCTPALIMU FIEMEHTAPHBIX YACTHII.
Kpyrasiii ctonn «@yHaaMeHTalIbHbIE
B3auMoaencTeusa. ENMHCTBO
($u3nUecKoil KapTHHBI MUPA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro Heba. Cosse3aud,
sIpKU€ 3BE3/Ibl, TUIAHETHI, UX BUJIUMOE
nemkenne. ConHeyHas CHCTEMa

56

Connne. CojaHedHass aKTHBHOCTb.
Ncrounuk sneprun ConHua u 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IBI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3B€371. CoBpeMeHHbIE
MPEJICTABJICHHSI O TIPOUCXOXKICHUU H
spoyronuy CoHIIA U 3BE3]

58

Muneunsiii [1yte — Hama 'anakTuka.
[Tonoxenne u asmxenne CosHLA B
lamaktuke. Tamaktuku. YéEpHbie
JBIPBI B IPAxX TajJakTHK

59

Bcenennas. Pazberanne rainakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe u3nydeHue.
MeraranakTuka

60

Hepemennsie mpo6sieMbl aCTPOHOMUH




61

KonTponpHast pabora  «DJIEMEHTHI
ACTPOHOMMH U aCTPOPUIUKI»

62

Ob6o6maromuii ypok. Pons ¢pusuku u
ACTPOHOMHHU B  SKOHOMHYECKOH,
TEXHOJIOTMYECKOM, COIHAJIBHOU U
THYECKON cdepax eATeIbHOCTH
4eJIoBeKa

63

O6o6maromuii  ypok. Poms u mMecro
(U3HUKH U aCTPOHOMUH B
COBPEMEHHOW HAYYHOI KapTHHE MUpa

64

Ob6o06maromuii ypok. Poib

¢uznueckoil Teopun B popMHpPOBAHUHU
IIPEACTABICHUI 0 ¢buznueckoit
KapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
(bu3nvecKoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX IPEJCTaBICHUI
0 IIpUpoje

66

PesepBHBIi ypok. MarHutHoOe 1osie.
DJIEKTpOMarHuTHask UHIYKIUS

67

PesepBHblii ypok. Ontuka. OCHOBBI
CIIelIMaIbHOMI TEOpUH
OTHOCUTEILHOCTH




Pesepnsniii ypok. KBanToBas ¢usuka.

68 DJIleMeHThbI aCTPOHOMHHM U 1 bubmmorexa [IOK
acTpOpU3HUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

. ®dusuka, 10 kmacc/ Kacesno B.A., OOmiecTBo ¢ orpaHuYeHHOU
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiecTBo «M3aaTenscTBO
«IIpoceerienue»

. ®usuka, 11 xmacc/ KacesnoB B.A., OOmiectBo ¢ orpaHuyeHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odmiecTBo «M3aaTenscTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JIS YUUTEJIA
[Iporpamma kypca ¢usuku ans 10—11 knaccos. bazoBblil ypoBeHb (aBTop B.

A. KacpsHOB)

YMK «®wuzuka. 10 knacc. ba3oBblil ypoBEHb»

1. ®uszuka. 10 xnacc. ba3oBblii ypoBeHb. YUEOHHUK C 3JIEKTPOHHBIM
npuiioxeHueM (aBtop B. A. KacbsiHOB).
2. ®usuka. 10 xiacc. ba3oBeiii ypoBeHb. MeTtoaudeckoe mocobue (aBTop B.

A. KacbsHOB).

3. ®usnka. 10—11 xmaccel. ba3oBswiii ypoBenb. TeTpanb myis 1abopaTOpHBIX

pabot (aBropsl B. A. KacesiHoB, B. A. KopoBun).



4.

5.

®usuka. 10—11 xmaccel. ba3zoBeiii ypoBeHb. KomriuiekT Tterpaneit s
KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)

®usuka. 10 knace. Jlugaktuueckue KapTouku-3aanus (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

YMK «®wuzuka. 11 kmacc. ba3oBelil ypoBEHb»

1.

5.

Ouzuka. 11 kmacc. ba3oBblii  ypoBeHb. YUEOHUK C DIEKTPOHHBIM

npuioxkeHueM (aBtop B. A. KacbsiHOB).

. ®usuka. 11 kmacc. ba3zoBblii ypoBeHb. MeToauueckoe nocodue (aBrtop B.

A. KacbsiHOB).

. ®u3uka. 10—11 xnaccel. ba3oBelii ypoBeHnb. TeTpanp ayig 1abopaToOpHBIX

paboT (aBTopsl B. A. KacesinoB, B. A. KopoBun).

. ®uszuka. 10—11 kmaccel. ba3oBelii ypoBeHb. KoMIuiekT terpaaent s

KOHTPOJBHBIX paboT (aBTopsl B. A. KacesiHoB, U. B. UrpsimioB).

®uzuka. 11 knacc. Jlugaktuueckue KapTouku-3aanusi (aBTopsl M. A.

VYmaxkos, K. M. Yiiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETH

HMHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢u3uka B mIKoJeE.



3 http://festival.lseptember.ru/articles/ - pecTuBab MEIATOTHISCKUX UACH

«OTKpBITBIN YPOK».
4 http://www fizika.ru/ - caiit qyis yaureneit pU3UKU U UX YYCHUKOB.

5 http://www.physics.ru/ - maTepuaisl Mo pusuke.
6 www . ege .edu.ru - uapopmanmonHbIil nopran EI'D.

7 http :// school - collection . edu . ru / - equnas koyuekuus [{OPoB
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