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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJIOKEHUN W TpeOOBaHUU K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c ydy€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUM TIpenojiaBaHusi yuyeOHoro npeamera «Dusmnka» B 00pa3zoBaTeIbHBIX
OpraHMu3alusIX Poccuiickoin denepauuy, PEATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE TPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0y4yeHuu ux ¢u3nke Ha 0aA30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH YYeOHbIMH TMpenMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE 11€JIM M3y4yeHUs (DU3UKU HAa YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeaMETHbIE, TPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmke BKIIOYAET:

+ IUIAHUPYEMbIE PEe3yJbTaThl OCBOEHUS Kypca (GU3HKU HAa 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

+ cojaepkanue yueOHoro npeamera «Dusmuka» Mo rojgam 00yUyeHusl.

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TMPHUPOABI, BBHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUTsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEMH,
busnueckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHSI HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne (UMK BHOCHUT OCHOBHOM BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpa OOydaromuxcs, B (GOPMUPOBAHME YMEHHMH MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS TPU BHINIOJIHEHUU UMHU YY€OHBIX HCCIIEOBaHUM.

B ocHoBy kypca ¢usumku [ ypoBHSL CpelHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0benquHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzanus TpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHUIOKECHUM
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJIOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 0O0CYXIeHUs
npo0sIeM palMOHAIBLHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (pu3mueckue Teopuu (POopMHUPOBAHUE TPEICTABICHHUNA O
CTPYKType€ TOCTpOeHHUs (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX IMPEIACTAaBICHUSAX O NOPUPOJE, TIpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHHUS ECTECTBEHHO-HAYyYHbBIX SBJICHUNH U
MIPOLIECCOB).

CucTeMHO-eSITEeNIbHOCTHBIN MOAX0A B Kypce (PU3UMKH pealn3yeTcsl MpPexae
BCETO 3a CUET OpraHU3alud IKCIECPUMEHTATHHOU JESATEIBHOCTH O0YYarOIIUXCH.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHHUYECKHUX
OpaKTHUECKUX PaldoT. BrlaeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JJIi KOHTPOJII U OIIEHKH, OCYUIECTBIISIETCS YYACTHUKAMHU
00pa3oBaTeNbHOr0 Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAHUA U
ocHamieHus: kabuHeta Quiuku. Ilpu 3TOoM obecneynBaeTCss OBJAJICHUE
00y4JaIMMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUS, MCCIEIO0BaHUs
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIVIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YNENAECTCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipyu »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4H C SIBHO
3aJJaHHOU (PU3MUECKON MOJEIBIO, MTO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBIEHUH M MPOLECCOB B OKpY)KArOIIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIETH IJi CHUTYyalldd MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUYeHHI0 ydeOHOTO Tporecca 0a3oBBI ypOBEHb Kypca
¢$bu3MKN Ha YpOBHE CpelHero 001ero oopa3oBaHus JOKEH N3y9aThCs B YCIOBHSIX
NpeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3mKu TOMKHO OBITH
HE0oOXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBHITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YYEHUUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE
000opyi0BaHUE.

JleMoHCcTpanoHHOE  000pyIoBaHHe (QOPMHUPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3MKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCIIEIOBAHMSI  U3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopatopHoe o00OpyAOBaHWE [JIsi YYEHWYECKUX TNPAKTHUECKUX paboT
dbopMupyercss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAEeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBHIX 1a00paTOpUid.

OCHOBHBIMU 1IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

+ (opmupoBaHHE HHTEpeca M CTPEMJICHUS OOYy4aloUMXCsi K HaydYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

+ pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (POpMHUpOBaAHHE
UCCIIEIOBATENLCKOIO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

+ (opmupoBaHME HAYYHOTO MHPOBO33PEHHsSI Kak pe3yjibTara H3YUYCHHS
OCHOB CTPOEHHS MaTepuu B (PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

+ (dopmupoBaHue yMEHHMI OOBSICHATH SBICHUS C HCIOJIH30BAaHUEM
duznyecKuX 3HAHUIM U HAYYHBIX JI0Ka3aTeIbCTB;

+ (opmupoBaHUe NpeACTAaBIECHUN O POJIM (PUIUKU IS Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHrneM CIeAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



+ TMpHOOpETeHHWe  CHUCTeMbl  3HaHUW 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAs MEXaHHKY,
MOJICKYJIIPHYIO  (PU3UKY, DSJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

« (QopMupoBaHHME YMEHHI TPUMEHATb TEOPETUYECKHE 3HAHUS A
0OBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € JJIST TPUHITHUSL
MPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

* OCBOGHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 3aJad C SBHO 3aJaHHOMU
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSATEIbLHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBaTHOW YCIOBHSIM 3a]1a4H;

+ TMOHUMaHHWE (PU3NYECKUX OCHOB W TPUHIIUIMOB JCHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOLIYIO
cpeny;

+ OBJIQJICHUE METOJaMU CaMOCTOSATEJLHOTO TUIAHUPOBAHUSA U MPOBEICHUSA
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(OpMaIHH,
OnpeaeeHUs] JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTaTa;

¢ CO3JaHHE YCIOBHU JUI PAa3BUTHUS YMEHUW NMPOEKTHO-UCCIEN0BATENBCKOU,
TBOPUYECKOU J1€ATEbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIiI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 gacoB (2 yaca B HEACIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTENb JEJIaeT BBIOOP
npoBeeHusl J1abopaTopHbIX pabOT M ONBITOB € YYETOM MHIAMBHUAYaJbHBIX
0COOEHHOCTEH 00yYJarOIIHUXCH.



COAEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NMO3HAHUSA OKPYIKAIOIIETO
mupa. Ponp dkcnepuMeHTa W TEOpUM B IIPOLECCE IIO3HAHUS IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nUecKux SIBIEHUN U mpoueccoB. HayuyHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponbp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyUHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Llemoncmpayuu

AHanoroBele W 1U(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHKECHMSI.
Cucrema otcuéra. Tpaekropus.

[Iepememnenne, CKOpOCTh (CpeaHsiE CKOPOCTbh, MIHOBEHHAsi CKOPOCThb) W
YCKOPEHUE MATEPUAIBHOW TOYKH, UX IPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, NYyTH H© NEPEMEIICHUS
MAaTE€PUAJIbHOW TOUYKH OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHue CBOOOIHOTO MaeHUsI.

KpuBonuHeitHoe  aBrvkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH 1O
OKPY>KHOCTH C IMOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIHIOMETD,
JBH>)KCHUE CHAPSIOB, LICITHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JBH>KCHMUSL.

[IpeoOpa3zoBaHne IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teia, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy pu ABMKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHue COOTHOIIEHUS MEXIAY MYTSAMH, INPOMIACHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TNPOMEXKYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

M3ydenne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[IppHmmn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaTepUAIIbHOM TOYKU. TpeTuid 3akoH HbproTOHA J1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Buabl TpeHus (okosi, CKoiabxeHus, kadenus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBXKEHUs U cuiia TpeHus nokos. KoagdunueHT tpenus.
Cuna conpoTUBIIEHUS IPH JIBUKEHUH T€Ja B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHusa. [lmewo cuibl. YcinoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHUYecKUue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIINUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoi 3akon HeroToHa.

N3mepenune cui.

CroxeHune CHIL

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAUEHUSI U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxeHus: OpyckKa 1o HaKJIOHHOU MIOCKOCTH.



HccenenoBanye 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne ycliOBUM pPaBHOBECUS TBEPAOTO TEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3axkonvt coxpanenus é mexanuke

NMnysnbc MaTepHalbHOW TOYKH (Te€na), CUCTEMbl MATEPUAIBHBIX TOYEK.
NMIynbC cHilbl 1 U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora criabl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU.

[ToreHumanbHas DHEPIUsl. IToreHumanbHas DHEPTHUs YIIPYTO
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTHU 3EMIIH.

[loreHuuanpHple W HEMOTEHIManbHble  cuibl.  CBsi3b  pabOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIMM CHUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKHEe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3ydyenne aOCOMIOTHO HEYNPYroro yjapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha IIPUMEPE PACTSIKEHMS PE3NHOBOTO JKI'yTa.

Paznen 3. MosekyasipHasi pu3uka 1 TEepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBAa. MoJenu CTpOEHUs Ta30B, XKUIAKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeanpHOro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHHM HACAITBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CPEIHEN KHHETMYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUMH.

OnbiThl 10 1M PY3UHN )KUIAKOCTEH U ra3oB.

Mopenb OGpOyHOBCKOTO IBUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIlIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HuIroCTpupyronas Npupoay JaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuKu

TepMmoanHaMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3JIyUeHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTh NpU TEIIONEepeaaye.

[Tonsitue 00 amuabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoiieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHUCTBHS  TEIUIOBBIX  MAILMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHudeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Tela IMpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTPEHHEN SHEPIUH (TEMITEpATyphl) TeIa IPU TEIUIONEpeaye.

OnpiT mo anuabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopaenu napoBoil TypOUHBI, BUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHmeHcamnus. Mcmapenne u kurnenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHBIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABICHUS.

Tépnoe Teno. Kpucramnnueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpUcTayu3aIus. Y AelibHas TerioTa miaBieHus. CyOoammanus.

YpaBHeHue TermioBoro OagaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU TMOJYyUYEHUSI COBPEMEHHBIX MAaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenve npu noHW>KEHHOM [1aBJIEHUU.

CriocoObl U3MepeHUs BIAXHOCTH.

Hal6mronenue HarpeBanusi v MIIaBICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpucTasuioB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHre OTHOCUTENBbHOM BIIAXKHOCTH BO3YXa.

Paznen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
DOnekTpusaius Tela. JNeKTpudeckud 3apsia. [IBa Buaa 3IEKTpUYECKHX
3apsnioB. [IpOBOJHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4euHbI 3IeKTpUYECKUI 3apsl.
Onektpuyeckoe nosne. Hanpssk€HHOCTh  anekTpuueckoro moisid. [IpuHnun



CYHNEPIIO3UINH AIEKTPUUECKUX MNOJIeH. JIMHUM HAanpsHKEHHOCTU SJIEKTPUYECKOTO
HOJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
noTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKUM B DBJIEKTPOCTATUYECKOM IIOJIE.
Jwvsnexkrpuyeckas MpOHULAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTaTHUUECKas 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLIMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HaA3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX TEJ.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOro0 KOHIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOIO TOKa.
Nctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydacTKa LIEeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBJICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TapalIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akod OMa 11l TOJTHOM (3aMKHYTOM) AyiekTpuueckou menu. KopoTkoe 3aMblkaHUE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TemMneparypbl. CBEpXIPOBOIUMOCTb.

DONeKTpUYeCKnid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas " pUMECHast IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIIUTUYECKAS TUCCOUMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

M3mepeHnne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNUE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEW cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa M IPOBOAUMOCTB BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

M3yuyeHne cMenaHHOrO COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUJIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

Habmronenue 3nexkTpoiamsa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca gusuku 0a3oBoro yposHsa B 10 kiacce ocyliecTBIsETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTEeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIu,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mexanndyeckoe ABIKEHUE B KHUBOW mpupojae, auddys3usi, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEpPEAayuH, TEINIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJMTHYECKAs JIUCCOLMALINS,
rajgbBaHUKA.

I'eoepaghus: BAaXKHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHMUEM MEXAaHU3MOB,
YYET TpEHUS B TEXHUKE, NOAIIUIHUKHA, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMIIyJIbCA B TEXHUKE (pakera, BOAOMET W JAPYrHE), NBUIaTelb BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHAUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYMHBIN OPUHTED, AIEKTPOHArpEBATEIbHbBIC npuOopHl,
3IIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3znen 4. JnekrpoanHaMuka

Tema 3. Macnummnoe nose. In1eKmpoMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKmMM. [IpuHmuMn cynepnosuuun
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIMU. KapTuHa JMHUN MarHUTHOU
WHIYKIWH TO0JIA OCTOSHHBIX MarHUTOB.

MarautHoe 1OJ€ NOPOBOJHHMKA C TOKOM. KapTuHa JnMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT IpcTena. BzanmoeiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaACTULIBI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cunbl Jlopenta.

SIBneHne dneKTpoMarHuTHOM HMHAYKOuU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIKYILAs CUjJda HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe 1mose. OIJEKTPOJIBHXKYILAs CUJla HHAYKUUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CAaMOMHIYKLIMHU. OJIEKTPOJBHXKYILAS — CHUJa
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIyKIIMOHHAS T1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKUIUKW MAarHATHOTO TIOJIS.

BzaumopeiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIUTA.

SIBneHune 37eKTPOMariuTHOM UHIYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CUIIBI MHAYKIUU OT CKOPOCTH WM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, rabopamopHwle pabomul

N3ydyeHrne MarHuTHOTO TOJIsi KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS MOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1€0aHUuA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHWUS.
["apmonnyeckue konebanus. [lepuoa, yacrtora, ammumryga u ($aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPaBHEHHE TaPMOHHYECKHUX
kosebanuii. [IpeBparnieHue sHepruu Npu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpe. AHAJOTUST MEXIy MEXaHHYECKUMH U
AIIEKTPOMAarHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJI€aTLHOM K0JIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroumx KojeOaHusAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
kosieOanusi. Pezonanc. BeiHy X AeHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennbiii  TOK. CHUHYCOHMJAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYAHOE€ W JACUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE INMEKTPUUECKOM
JHEPrur. DKOJIOTHYECKUE PUCKH MPHU MPOU3BOACTBE AEeKTposHepruu. KympTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIepeay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJIe€OaTENbHON cHCTEMbl (MPYXUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOWCTB BIHYXACHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcumwnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJICOaHHI.

Pe3onanc mnpu 1ocCienoBaTENbHOM COSOMHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TMHUY AEKTponepeaadHn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATENbHO
COEAMHEHHBIX KOHJIEHCATOPA, KAaTYLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, ycioOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepedHble W TPOXOIBHBIE  BOJIHBI.
WNuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIIOBUS M3JIYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOJspu3auus, AUPpaKuus,
uHTepdepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TeneBUAeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IJWAarHOCTMKA B TEXHUKE M MEIULMHE, panap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Llemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJAOIBHBIX BOJIH.

Konebumomeecs Teo Kak HCTOYHUK 3BYKa.

Habmonenne otpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennun u qudpakinym MEXaHHIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGnionenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KoJieOaHUM.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpakeHue,
pesoMIIeHUE, MOSIpU3alus, AUPPaKIysl, UHTEpPEepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpoOCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyu cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. l[IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CioxxHbIil coctaB 6enoro cera. L{ser.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparolMX U pacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakmuss cBeta. [udpakuumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa HAa
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIna,
doToanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE paCIpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETa.
OnTrueckue mpruOOPHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopenu MUKpOcKomna, TEJIECKONa.

HaGmonenune natepdepeHnm cBera.

Hab6monenue qudpakiuu cera.

Hab6mronenue nucnepcun cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi



M3mepenne nokasaress peoMiIeHUs CTEeKa.
HccnenoBanue cBOWCTB N300paKeHUI B JTMH3AX.
Hab6mronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crielIHAJILHON TEOPHMH OTHOCUTEIbHOCTH
['panuubl  NPUMEHUMOCTM  KJIIACCMYECKOM  MexaHuku.  [loctynatel
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJIYJSI CKOPOCTH
CBETa B BAKyyM€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus U UMIYJIbC PEISITHBUCTCKON YaCTHIIBI.

CBs13p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTHUIIbI. 9HCpFI/IH
ITIOKOAI.

Paznen 7. KBanToBas ¢pusnka

Tema 1. Dnemenmol KAHMOBOU ONMUKU

®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DuHITeHA 11 doTodPdexta. «KpacHas rpanuia»
dboroaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: (HOTODIIEMEHT,
dboToaTYMK, COoJIHEUHas: OaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHETo (poTodddekTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[InanerapHas moxpens aroma. [loctynatel bopa. M3myueHme u moryomeHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIUH aTOMA BOJIOPOJA.

BonnHoBble cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTy4YCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OmnpeneneHue JIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
Hal6mronenue nuaetyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO wW3imydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykionHas monenb sjapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M3ororsl.
Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH PaJlMOaKTUBHOT'O pacaja.
DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlepext maccsr sipa.
Snepnbie peakuuu. JleneHne u CUHTES sAEp.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON IHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITHE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO pu3nueckol KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aTOMHasi 6omoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadpusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMMHU M ACTPOPUNKHU

Oransl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIUMOE
JBHYKEHUE.

ConneuyHas cucrema.

Connue. ConneuHass akTuBHOCTb. Mcrtounuk sHeprum CosiHIA U 3BE3N.
3BE31bI, UX OCHOBHBIE XapAKTEPHUCTHKHU. [[narpamma «cCnekTpaiabHbIM Kiacc —
CBETUMOCTb». 3BE3[bI TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» JUIs 3BE37 TIJIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mnineunsiii IlyTe — Hama I'anaktuka. [lonoxxenue u nuxenue CoJsiHLA B
[Nanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpaxX
TaJIAKTHUK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TJIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEpHOro MOJyIIapus U IPKUE 3BE3bI.

HaGmronenus B Teneckon JIlyHbl, mianeT, Mieunoro [lyTu.

O0o01maruee NOBTOpPeHUe

Pons ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIBHON M OTUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKHU
Y aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPA, pojb (GU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpA, MECTO
bu3MYecKoi KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U UX IMPOCKIHH HA OCH KOOPIHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKU MOAOOUS TPEyTrOJbHUKOB,
onpeeseHue TIONaAN MITOCKUX GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupojne, KosieOaTembHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpDUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX — PYII,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEACKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpOIEpenad, TeHEepaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeuHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yuebHOro mnpeamera «Dusmka» Ha ypOBHE CpPETHETO OOIIEro
oOpa3zoBanus (6a30BbIil yPOBEHb) OKHO OOECIEUUTH TOCTUIKEHUE CIIEIYIOIINX
JUYHOCTHBIX, METANpPEeIMETHBIX U PEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJBbTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera «Pu3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMXCAd PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE PEANM3alli OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh B CAMOYITPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHNE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTHYECKOro BOCIIUTAHHUSA

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero (puanyeckoil Hayke;



S) TpyA0BOIr0 BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodheccroHaNIbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil nmpodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHUsd  (QU3MKU  OCYLIECTBISITH  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpoOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENECATh UENU JEATEIbHOCTH, 3a/1aBaTh IMapaMeTpbl U KPUTEPHUH HX
JTOCTHOKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalr3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUI IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTeIbCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU IOHATHUSAMHU U METOIAAMHU
(bU3NYECKON HAYKH;



BJIa/Ie€Th HAaBBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY HOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX Y4YeOHBIX
CUTYalUsAX, B TOM YUCIIE MIPH CO3JaHUM Y4eOHBIX IPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIE CBS3M UM aKTyaJlM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb ApryMEHThI AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYEHHbIE B XOJE pEUICHUS 3a7auyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OpMyJIUpOBaTH COOCTBEHHBIE 3aJaud B 00pazoBaTENbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TMEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYI0 O0OIacTh
KHU3HEIEeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIaJIeTh HAaBBIKAMU TOJy4YeHUs HHPOpManuu (U3MUECKOro COAepkKaHUS U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJu3,
CHUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3IUYHBIX BUAOB U (opM
IpEJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHUKAlMOHHBIX
TEXHOJOTHM B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHbBIX
3amad  C coOmofeHreM TpeOOBaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
y4€TOM Ha3zHaYeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaIN3alINU.

KoMMyHUKATHBHBbIE YHHBepcaJIbHbIe yueOHblIe AeiicTBUS:
OCYIIECTBIIAITh  OOIlEHWE Ha YypokKax (U3MKKM ©U BO BHE-YPOUHOM
JIeSITEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA,;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS TO €€ JOCTMIKEHHIO: COCTaBJATh IUIaH JAEUCTBUA,
pacrupenenartb poid ¢ Y4ETOM MHEHHH Yy4YacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHUBATh KAaueCTBO CBOEr0 BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
o0mMii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEH C TMO3WIMU HOBU3HBI,
OpUTHHAJILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMsSIX, IPOSBIISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO ACSATENBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUHM, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
cOOCTBEHHEBIE 3aJa4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, 1JIaH BBIMNOJHEHUS MPAKTUYECKON pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO HPYAUIMA B 0OJIaCTH
(bU3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpILIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOILIECCOB, HX PE3YJIbTATOB U
OCHOBAaHMUII;



UCTIOJIB30BaTh MPUEMBI PeIIEKCUN JJIsl OLIEHKH CUTYaIluH, BHIOOpPAa BEPHOTO
peIeHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH PEIICHHS IO WX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYTHX IpH aHalu3e pe3yJbTaToB
JeSITeTbHOCTH;

NPUHUMATH Ce0sl, TOHUMAas CBOM HEJJOCTATKU U JOCTOWHCTBA;

OpPUHUMATh MOTUBBI M apryMEHTBl JPYTHX I[pH aHalu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mporecce mocTKeHUsT JTMYHOCTHBIX PE3yJbTATOB OCBOCHHS IMPOTPAMMBI
no ¢Qusuke anIs YpPOBHS CpeAaHero oOimero oOpa3oBaHHs y OOy4aroluXxcs
COBEPILIEHCTBYETCS AIMOIMOHAIBHBIN MHTEJUIEKT, npearnoiarammni
c(OpPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHs COOCTBEHHOIN dMOILMOHAIBHON chepsl,
OBITh YBEpEHHBIM B Ce0€;

CaMOPETYJIUPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalnTHpPOBAThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIATH TUOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHIKCHUIO LENH U
yclexy, ONTHMHU3M, WHHUIIMAaTUBHOCTh, YMEHHUE JIEeWCTBOBaTb HMCXOIS U3 CBOUX
BO3MOYXHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpyTUX, YYATBIBaTH €ro TMpPH OCYHIECTBICHHHM OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3800 TUTHCS, MIPOSBIISTh HHTEPEC U pa3peraTh KOHPIUKTHL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

JEMOHCTPUPOBaTh Ha MpUMEpax pojib U MecTo (pU3MKu B (HopMHpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHHMKU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuaabHas TOUKa, HHepIUalIbHAas CUCTEeMa OTCUETa, aDCONMIOTHO TBEPAOE TEIO,
UJCAIBHBINA a3, MOJEIU CTPOCHUS ra30B, KUIAKOCTEH M TBEPABIX TEN, TOYCHYHBIN
AJIEKTPUYECKU 3apsi]l IPU pelIeHnH PU3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJeHUE TeJ, JBM)KEHHE IO OKPYXHOCTH, HWHEpLHS,
B3auMoOJIelicTBUE Tell, Tu(dy3usi, OpOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJ MPU HArpeBaHUU (OXJIAKICHUH), TETIJIOBOE
paBHOBECHE, MCHAPEHUE, KOHJICHCALWs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHUE JABJICHUA T'a3a MIPU €r0 HAarpEBAHUU B 3aKPBHITOM
cocylie, CBsI3b MEXAy IlapaMeTpaMHU COCTOSIHMSI Ta3a B  M30IpOolieccax,
AIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIDKCHHE, WCIONL3Yys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPIUsl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBATH
(bU3UYECKUIT CMBICT HMCIOJIb3YEMbIX BEIHYMH, WX O0O3HAYCHUS W €IUHMUIIBI,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONINE MaHHYIO (DU3UYECKYIO BEJIMYHUHY C JIPYTUMHU
BEJIMYMHAMH,

OIKCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ysl (U3MUeCKue BEJIMYMHBI: JaBJIGHHE Ta3za, TeMIleparypa, CpeaHss
KUHETHYECKAsl DHEPrUsl XaOTUYECKOIrO JBUKECHUS MOJEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, paboTa rasa,
KO3(phUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MPU OMHCAHUU
NPaBWJIbHO TPaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWYHH, MX
0003HAaYeHUs W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(U3UYECKYI0 BEJTMYHUHY C APYTHMH BEIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3NUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MMOJIsA, MOTEHIIMAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUECKHH CMBICI HCIIOIh3YyEMBIX
BEITMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMH BEIMYUHAMU,

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, WUCIOIB3YS (PU3UUYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMUpHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCA,
MPUHIUIT CYNEPNO3ULUNA CHWJI, MPUHUWII PABHONPABUS WHEPLUAIBHBIX CUCTEM
OTCUE€TA, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEJAHEN KUHETUYECKON SHEPrUU TEIJIOBOTO JBUKEHUS MOJIEKYJ C
aOCOJIFOTHON TeMmmepaTypoi, NMEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnvuyarh CIOBECHYIO



(bOpMyTUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCJIOBUS (TPaHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSACHITHP OCHOBHBIC TPHUHIUIBLI JIEUCTBHSI MAIWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOM JKH3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHHUIO (PU3WYECKUX SBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dopmynupoBath mpoOieMy/3amady ¥ TUIOTE3Y Y4YeOHOTO DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYIOBaHHS, MPOBOAUTH OMBIT U
(dbopMyIIMpPOBATh BHIBOJIHI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (M3UYECKUX BEIIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/JTbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBATh  3aBUCUMOCTH  MEXIy  (QU3NYCCKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PE3yIbTaThl TMOTYYEHHON 3aBUCHUMOCTH (DU3WYECKUX BEITUYHH B
BHU/JIe TAOJIUII U TPa(PUKOB, AENIaTh BHIBOBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

coOroaaTh MpaBmia 0€30MacHOTO TPy/a MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIEIOBATENhCKOM W TPOSKTHOM
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000opyI0BaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOJIeNbIo,
UCTIONB3YS (pr3MUecKue 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aa9u
BBIOUpaTh (PU3NYECKYIO MOJCIb, BBIICIATh (PU3UYECKHE BETUYHHBI U (POPMYJIBI,
HEOOXOaMMBIC I €€ pElIeHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATBHOCTH
MOJTyYeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a9: BRICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IIENIOYKY PAaCCYXJACHHUI C OMOpPOH Ha HM3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJIP30BaTh  TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
Y TIPEJICTABJICHUS y9eOHOW W HAyYHO-TIOMYJISIPHONH MHGPOpPMAIIH, MMOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydaeMyto HH()OPMAIIUIO;

MPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOILECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU W TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MUKE B MOBCEAHEBHOW >KU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpudopaMu U TEXHUYECKUMHU



YCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B TIpynme ¢ BBHIMOJHEHHEM pAa3IMYHBIX COLUAIbHBIX POJIEH,
IUIAaHUPOBATH PabOTy TPYIIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OLEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIIEHNE PacCMaTpPUBAEMON IPOOJIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
($u3nYeCKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYEHHbIX (U3UUYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UUECKUX
3ajady;

pacro3HaBaTh (pU3NUECKHe SBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKask POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBHUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsi, JIEKTPOMAarHUTHBbIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTpPAXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuus U TOJSApU3ALMS  CBETa, AUCIEPCHUs] CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBEeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEMYaToro CHeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pPazloaKTUBHOCTH;

OMKCHIBaTh W3YUYEHHbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBICHUSA (TPOLIECCHI), HMCMONb3Yys (U3UUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, 3JIEKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO mMojsi, cuia Ammepa, cuna JlopeHua, HWHIyKTUBHOCTD
KAaTYUIKHA, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJ€i, MepuoJl MU YacToTa
KoieOaHu B KoJeOAaTeNTbHOM KOHTYpe, 3apsil M CHja TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKyCHOE pacCTOSHUE H
ONTHYECKasi CHJIa JIMH3bI, TIPU ONMMCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKU
CMBICJI HCTOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U E€JMHHUIIbI, YKa3bIBATh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTUMHU
BEITUYMHAMU;



ONKCHIBATh M3YyYECHHbIE KBAHTOBBIE SIBJIEHUA W NPOLECCHI, HCHOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOJypacnaaa, SHEPTUsl CBA3H
aTOMHBIX $J€p, NpPU OINHUCAHUU IPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M E€IUHMIBI, YKa3blBaTb (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEIUWYHHY C JPYTUMHU BEIUYMHAMHU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOI BEIUYUHBI;

aHaJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3NUECKUE
3aKOHBI U NMPUHLHUIBL 3aK0OH OMa, 3aKOHBI IIOCJIE0BATENBHOIO U MapajuIeIbHOIO
COCIMHEHMS TPOBOJHMKOB, 3aKOH JDxoyis—JIeHna, 3akoH 3JE€KTPOMarHUTHOU
WHAYKIUH, 3aKOH MPSIMOJMHEWHOTIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHHEe DiHIITeiiHa m1s (oTorddekra,
3aKOH COXPAaHEHUS JHEPIUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUs
IEKTPUYECKOTO 3apsA/a, 3aKOH COXPaHEHMs MAacCOBOI'O YMCIA, MOCTynarsl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHWE M YCJIOBHUS (TpaHUIBl, O00JIacTH)
IPUMEHUMOCTH;

ONPEIENATh HAIIPABJIECHUE BEKTOPAa MHIYKIIMM MarHUTHOIO TOJIS POBOJAHMKA
C TOKOM, cuiiel Ammnepa u cuisl JlopeHna;

CTPOUTh M ONHCHIBATH H300paKEHHE, CO3/1aBa€MO€ IJIOCKHM 3epKalioM,
TOHKOU JTUH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUH U
IIPOLIECCOB € HCIIOJIB30BAHUEM IPSAMBIX M KOCBEHHBIX W3MEPEHHMU: IIPU 3TOM
(GopMynupoBarth IpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOIOo HKCIEPUMEHTA,
coOuparh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYIOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIIHpOBaTh BHIBOBI;

OCYILIECTBJISATh NPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh M3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNH;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHH: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BUIE TaOIMI] U
rpa(uKoB, AeJaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS;

coOmro1aTh MpaBmiia 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEICKOH W MPOCKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1AOOPaTOPHOIO
000pyaOBaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCTIONB3YS (hr3HUecKne 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYUHBI U (POPMYJIBI,
HEOOXOouMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTDH
MOJIy4YE€HHOTO 3HAUY€HUs (PU3HUUECKON BEIMYUHBL;

penaTh KaueCTBEHHbIE 3a/1a4i: BICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCY>KIEHUM C OMOpOM Ha HM3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIeHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJIOTMH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEACTABJICHUS YYEOHOW U HAyYHO-MOMYJIAPHON MHGOpPMALIMH, TOJYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MOJTyYaeMyIo HH(pOopMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3innyaTh YCIOBUS UX 0€30MacCHOr0 MCHOJIb30BAaHUS B MOBCEIHEBHOM
KU3HH;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KHU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B TIpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COLHUAIbHBIX POJEH,
IUIAaHUPOBATh pabOTy TPYIIbl, PALKUOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IJIAaHUPOBATH JICSITENLHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIIEHUE PAacCMATPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3aeioB U TeM uudposbie
Ne n/mn P Kontpoabnbie IIpakTnueckue (uubp :
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
Bbu6nuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
29 Jaua 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 hitps-//m.cdsoorw/TEA 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 | bubanorexa HOK
’ TEOpHUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubanorexa [HOK

®Da3oBbI€ MEPEXOIbI

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




Uroro no pazneny

24

Pazgen 4. 9JIEKTPOANHAMMUKA

bubmuorexa [JOK
41 MeKTpoCTaTIia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 351€KTpUYECKUl TOK. TOKH B 2 bubmmoreka [JOK
’ Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne i/ P Koutpoabuble IIpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOANHAMUKA
L1 MarnuTtHOe noje. IJIeKTpoOMarHuTHast 1 | 3 bubmmoreka [JOK
’ HHIAYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMAarHUTHBIE 9 | bubnnorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHu4ecKne 1 31eKTPOMArHUTHbBIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢
Bbu6nmuoreka [JOK
2.3 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

31 OcCHOBBI crielIUaIbHON TEOPUHI 4 | bubmmoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 2 i 6
FICMCHTBL KBAHTOBON OHTHICH https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




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

43

ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DeMEeHTHI aCTPOHOMUH U aCTPODHU3UKHI 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE
6.1 O6o0maromiee MOBTOPEHHE 4 bubmorexa LOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68







ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KouunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoxka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIEC
padoThI padoTshI
pecypchl
dusuka — Hayka o Ipupoie.
1 Hayunsie MeT(})] bl HOfHaI.)HI/ISI 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlIer0 MUpPa
Poaw 1 mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHON | bubnnorexa [HOK
HAay4YHOM KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU NEATEIbHOCTH JIIOAEH
MexaHudeckoe NBUKEHHUE.

3 OTHOCHUTENBHOCTH MEXaHHUYECKOTO | bubmuorexa [JOK
nerxkeHusd. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsAMOIMHENHOE | bubmmoreka [IOK
JIIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JBUKCHHUEC https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHue. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO ITaICHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHUE.

7 JBm>xeHne MaTeprualIbHOM TOYKH I10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun oTHOCUTENBHOCTH [ anumes. 1 bubmmoreka [JOK




NHepruanpHbIe CUCTEMBI OTCYETA.
[TepsbsIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunnun

9 Cynepno3uiuu cui. Bropoit 3aKoH bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOM TOUKU

10 Tpetnii 3akoH HeroToHa AJ1st bubanorexka [HOK
MaTepHUaJIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumna

11 TsbkecTu. [lepBas kocMuyeckas bubmmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

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

13 Cuna CEHpOTI/IBHeI?I/Iq:I npu z[anceHHH bubnmorexa LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTH WJIH raze
[ToctynaTenbHOE U BpanaTeabHOE

14 JIBIDKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHnT cuinsl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOIO Tela
Nmnynbc MaTepuanbHOM TOYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE JIBHYKEHUE
PaboTa 1 MOIIIHOCTH CHJIBL.

16 Kunernueckast sHeprust MarepuaabHON bubmmoreka [JOK
Touku. Teopema 006 U3MEeHEHUN https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPTUn

17 IloTenumanpHas sHeprus. bubmmoreka [IOK




[ToreHmanpHas 3HEPTUA yIPYro
ne(OpMUPOBAHHOM MPY>KUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHbIE U HEMOTEHIUAJIBHBIE
cuiibl. CBsA3b pabOThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

Bbu6nmunoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«HccnemoBanue cBsi3u pabOThI CHITBI C
U3MCHEHHEM MEXaHUYECKOU SHEPIHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O KIyTa»

20

KonrponsHast pabora o Teme
«Kunemaruka. Jlmnamuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nsikenue. Auddysus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMOJICVICTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BemtectBa. [locTostHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana Temmneparyp




Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcontoTHas TemepaTypa Kak Mepa

26 CpelHEeW KUHETUYECKON YHEPTUN bubmmoreka [JOK
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota

73 «HccnenoBanne 3aBUCUMOCTH MEXIY
rnapameTpamMu COCTOSIHUS
pa3pexKEHHOTO ra3a»

29 M3onporiecchl B M€ambHOM ra3e u ux bu6mmoreka [IOK
rpaduyecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crtoco0nI e€ m3MmeHeHus. KonndaecTBo bubmuorexa [JOK
TEIIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJHOATOMHOIO UJI€aTbHOTO
rasa

31 Bunel renonepenaun bubmmorexa [IOK

https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TENI0THI Npu bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbIN mpoiece

13 [1epBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
IIPUMEHEHHE K U30IIpoIleccaM https://m.edsoo.ru/ffOcSefc

34 HeoOpatumocTs mpo1ieccoB B bubmmoreka [JOK




npupoze. Bropoit 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[punuun nevicteus u KIIJ{ TernoBoit

bu6mmoreka [IOK

35
MAaIIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ

37 DKoJorn4ecKre mpoodIeMbl
TETI0PHEPTETUKH

18 O6o0maromuii ypok «MoseKysipHast bubmuorexa [JOK
¢uznka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme

bu6nuoreka [JOK
39 «MonekymnspHas ¢puzrka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKHN »

40 [TapooOpazoBaHue U KOHJCHCAIHS. bubmmoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEIbHAS

41 BJIQXKHOCTh BO3yXxa. HachIeHHBIN bubmorexa HOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucramnuueckue u

42 amopdHbIe TeIa. AHU3OTPOIIHS bubnnorexka [HOK
CBOMCTB KpucTauioB. Kuakue https://m.edsoo.ru/ff0c65f0
KkpucTtayibl. COBpeMEHHbBIE MaTepPHAIIBI
[InaBneHve U KpUCTAUIU3ALIHSL.

Bbubnmuoreka [JOK
43 VenapHas TEIJIOTA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6 OK

44 VYpaBHEHHE TEIJIOBOTO OalaHca nommoreka L

https://m.edsoo.ru/ff0c6820

45 Onektpusanus Tel. DINEKTPUIECKUN bubmmoreka [JOK

3aps. JIBa BUa JIEKTPHYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOIHMKH, TUDIEKTPUKH U

46 MOJIYIIPOBOJHUKH. 3aKOH COXPaHEHUS bubmmorexa [IOK
yip A ) p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3apsiioB. 3aKoH
. . bu6mmoreka [IOK
47 Kynona. ToueuHsblil 2JIeKTpUYECKUI
https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
43 nosist. [IpuHIMn cynepno3unuu bubmmoreka [JOK
AJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTHIECKOTO
49 nonad. ITorennuan. PasHocTh bubmorexa LOK
‘ . hitps://m.eds00.ru/f0c6£00
MMOTEHI[NAIOB
IIpOBOMHUKA U TUDIEKTPUKU B
50 3npeKT OCTaTUYECKOM HOIjIe bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
Jusnextpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DaexkTpoéMKocTh. KoHmeHcaTo
p A p https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH IJIOCKOTO
52 KOHJIEHCcATOpa. DHEPTUA 3apKEHHOTO bubmmorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlaboparopnast pabota "U3mepenue
AIEKTPOEMKOCTH KOHAEHCATOpa"
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMMPOBAIHLHOTO

ammapara, CTpyHHOTo pUHTEepa.
DJIEKTpOCTaTUYECKAs 3alIUTa.




3a3eMiIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma J1st
y4acTka Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3ydeHune cMEIIaHHOTO COCTMHCHUS
PE3HCTOPOB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma Jy1st TOJTHOM (3aMKHYTOM)
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPCHHCTO COMIPOTUBJICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJIOB. 3aBHCHUMOCTD
COTPOTHUBIICHUS METAJIJIOB OT
temreparypbl. CBEpXIPOBOJIUMOCTh

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMecHas MpoBoauMocTh. CBOMCTBA
p—n-nepexoaa. [loaynpoBogHUKOBBIE
PpUOOPHI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEKTPUUYECKUN TOK B pacTBOpPax U

2 pacriaBax 3JE€KTPOJIUTOB. | bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEKTPUUECKUN TOK B ra3ax.

63 CamocTosTeIbHBIN U | bubmnorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DneKkTpudecKue npudopsl U

64 YCTpPOICTBA U UX MPAKTUYECKOE | bubmmoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06maromuii ypox 1 bubnnorexa [HOK
«INEeKTPOIUHAMHKA» https://m.edsoo.ru/ffOc88be
KontponbHas paboTa mo teme

66 «Jnekrpocraruka. [locrosHHbIN | bubnuoreka [IOK
3JeKTpuYecKuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3NIUYHBIX Cperax»

67 Pesepnblii ypok. KonTponbsHas | bubmmoreka [JOK
pabora 1o Teme "DIeKTpoIuHaMHUKA" https://m.edsoo.ru/ff0c8c56

68 PezepHblil ypok. O0o0maronuii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6¢c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
(]
‘:}-n Tema ypora Bcero Kontpoabubie  Ilpaxriieckue il:;:eﬂﬂﬂ :)Ig;)bal;z];:fenbnme
padoThI padoThI pecypen
[TocTostHHBIE MAarHUTBHI M UX

| B3auMoOJieicTBHE. MarHuTHOE II0JIE. | but6mmoreka [IOK
Bekrop maruuTHOM MHAYKUUU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIMU
MaruauTtHoe 1noJje NpoBOJHUKA C

) tokoM. OnbIT Dpcrena. | bu6nuoreka [IOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabota «3yuenue | | bubmmoreka [JOK
MAarHuTHOTO I10JI KaTYIIKHA C TOKOM>» https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
IPOBOAHMK C TokoM. Cuita Amnepa.

4 JlaGoparopHas paboTa | | Bubmuotexa [JOK
«HccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleiicTBMEe MarHUTHOTO TOJIS Ha

5 JBUKYIIYIOCS 3apSDKEHHYIO YacTHULLy. | Bbubmuotexa [JOK
Cwuuta Jlopenma. PaGota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON




nHaykunu Papanest

JlaGopaTtopHnas pabota
«HccaenoBanue sIBiIeHUA
3JIEKTPOMArHUTHON MHIYKIIUW»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NHayKTUBHOCTD. SIBICHUE
camouHaykuuu. IJIC caMOMHIyKIHH.
DHeprusi MarHuTHOTO TIOJIST KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U X
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JEKTPOABUTATENb,
YCKOPHUTENH 3J€MEHTApHBIX YaCTHII,
WHAYKIMOHHAsA [1€Yb

10

O6o0maromuii ypok «MarautHoe
noJie. DIeKTPOMarHuTHAs WHITYKIIHS»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora o Teme
«MarHuTtHoe 1ouie.
DNeKTpOMarHUTHAs MHTYKIINS»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHIYECKHE
Kosiebanus. ['apMoHnUecKue
KoyieOaHus. Y paBHEHUE
TapMOHHUYECKHUX KOJIeOaHM.
[IpeBpaiienue sHepruu

bub6munoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas paboTa
«MccnenoBanne 3aBUCUMOCTH
nepuoja MajbIxX KoJleOaHuid rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChI Tpy3a»

14

Koneb6arenbuplit koHTYp. CBOOOAHBIE

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




AIEKTPOMArHUTHBIE KOJIeOaHuUs B
U7eanbHOM K0JieOaTeIbHOM KOHTYpE.
AHaJorus MeXIy MEXaHUUYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJIeOaHUsIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUU B UICAJIbBHOM
KOJIe0aTeTbHOM KOHTYPE

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

16

[IpencrasieHue o 3aTyXarIUX
KosieOaHusX. BoiHyX1eHHbIC
MexaHHueckue kojebanus. Pezonanc.
BBIHy)K[[GHHBIe OJICKTPOMArHMTHBIC
KoJieOaHus

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

17

[lepemennslii Tok. CHHYCOUIANbHBIN
MIEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIMTYJHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaIpsHKEHUs

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpolcTBO M TPAaKTHYECKOE
IPUMEHEHHE NIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaayd

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
3JIEKTPO’HEPIUH B IIOBCEAHEBHOM
KU3HU




Mexann4deckue BOJIHEI, YCJIIOBUA

pacnpoctpanenus. [lepuoa. Cxkopocthb

bubmunoreka LIOK

21
pacrpocTpaHeHus U JJIMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOIOJIbHBIE BOJTHBI
” 3ByK. CKOpOCTH 3BYKa. | pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbHIE BOJHBI, UX
23 cBolcTBa U cKopocTh. [lkana Bubmmorexa [IOK
p ) https://m.edsoo.ru/ffOccfe(
3JIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paTOCBSI3U U
24 teneBuaeHus. Pa3Butue cpeacTs
cBs3U. Pagnosokanus
)5 Kontponbnas padota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPAHEHHE
26 CBETa B OHOPOAHOMU cpeje. bubmmoreka [JOK
ToueuHslil UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cera. [loctpoeHue Bubmmorexa [IOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXEHU B IIIOCKOM 3€pKajie
[Ipenomnenue cpeta. [TonHoe
73 BHYTpeHHeE oTpakeHue. [IpenenbHbliii bu6nuoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUs
29 JlabopaTopHas pabota «M3mepenue bubmmoreka [JOK
[0Ka3aress MPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [octpoenue n3odpaxeHuii B bubmmoreka [JOK




nuH3e. DopMyiia TOHKOM JIMH3BL.
VBennueHue JTMH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HMccnenoBanue CBOMCTB
U300paXEHUI B TUH3AX»
Hucnepcus cBeta. CoKHBINA COCTaB
1 6enoro cBera. L[et. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBECTa»
13 UnTepdepenmus crera. Audpakius bubmmoreka [JOK
cBeta. JludbpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. Bbubmuotexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckrie MpUOOPHI U YCTPOUCTBA U
YCIIOBUS UX 0€30MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIACCMYECKOU MeXaHUKH. [locTynarsl bubnuotexa [JOK
CIIelIMaIbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
bubmunoreka LIOK
37 3aMeJIeHre BPEMEHH M COKpaIlEHUE
https://m.edsoo.ru/ffOcfad2
JUTUHBI
DHeprus ¥ UMIYJIbC PEISITUBUCTCKOM
38 gacTUllbl. CBSI3b MacChl ¢ DHEPTUEN U bubnnorexa LIOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIHUsl MOKOS
KonTtponsHas padora «Onrtuka.
N bu6mmoreka [IOK
39 OcHOBBI cHIEIMAIBHON TEOPUH

OTHOCUTCIBHOCTHN»

https://m.edsoo.ru/ffOcf6£0




®oronsl. opmyina [Inanka. Dneprus

bubmunoreka LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfe16
OTkpsITHE U HCCIEN0BAaHNE Eu6 [IOK
noIMoTeKa
41 oto3ddekra. O A.T.
orospexr HBHRE https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
. . bu6mmoreka [IOK
42 OitamreitHa 115 hoTodddekra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpannna» gortorddexra
HaBnenne ceera. OnbiTol I1. H.
. bubmuoreka [IOK
43 JleOeneBa. XuMHU4ECKOE IeliCTBHE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTponucTea u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTorneMeHT, GOTOIATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO]
45 Pemenue 3aga4 mo reme «J€MEHTBI bubmuoreka [IOK
KBAaHTOBOM OITHKH» https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbBITEI
46 Pesepdopna o paccesHuro o-9actu Bubmmorexa [IOK
POOpAA o p H https:/m.edsoo.ru/ff0d09 1a
[InanerapHas Mozeb aTOMa
bu6mmoreka [IOK
47 IToctynater Bopa
Ty1aThl bop https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriomenrne GOToOHOB
bu6mmoreka [IOK
48 MIpH MIEPEX0/ie aToMa C OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Bujsl criekTpos
BoHoBbIe cBoOlicTBa yacTUIl. BOJIHEI
. bubmuoreka [IOK
49 ne bpoiuta. Kopryckynspao-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHY>KACHHOC U3JTYUYCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuo cocraBa

PAAUOAKTUBHOI'O U3JTYyUCHHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
n3nydeHus. Brnvsaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uzinyyeHue

bub6munoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B si/Ipe.

S nepubie peakuuu. A nepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE aCTICKTHI SIACPHOMN
SHEPTEeTUKHU

bu6munoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HAONIOACHUS U
PEruCTpALMM 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@yHaaMeHTalbHbIE
B3aUMOJICUCTBUSI. ENMHCTBO
du3nUecKoil KapTUHBI MUPa»

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

55

Bun 3Bé3maoro geda. Co3Besmus,
SIpKHE 3BE3bI, TUIAHETHI, UX BUIUMOC
nekerne. ConHeyHast cucreMa

56

Comnnne. ConHeynas akTUBHOCTb.
Nctounuk sHeprum CosiHIa v 3BE311




57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/AbI IIaBHOM
nociea0BaTelbHOCTU. BHyTpeHHee
cTtpoeHnue 38€371. CoBpeMeHHbIE
MPEJICTABICHUS O POUCXOKICHUH U
sBotounu CoJIHIA U 3BE3]T

58

Muiteunsiii [Iyth — Hama [Manaktuka.
IMonoxxenue u nrxeue CoyHIIA B
lNanaktuke. ['anaktvku. Y€pHbIe
JBIPBI B IIpax TajJakTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopust bosbiioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTPOHOMUU

61

KonTponbhas pabota «DneMeHTbI
ACTPOHOMUH U aCTPOPHUZUKU»

62

O6o0matromuii ypok. Pois ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTNYECKOH, COTUAILHON U
ATUYECKOH chepax NesaTeTbHOCTH
YyelloBeKa

63

O6o06maromuii ypok. Pois u mecto
(GU3UKY U aCTPOHOMUU B
COBPEMEHHOM Hay4YHON KapTUHE MHUpa

64

O6o6maromuii ypox. Ponb
duznueckoit Teopur B GOPMUPOBAHUH
MIPEACTABICHHUH O PU3NIECKOM
KapTHHE MHpa




O6o6mmaromuii ypok. Mecto
(bU3UIECKON KapTUHBI MUPa B 001IIEM

65 1
PAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTaBICHUN O IPUPOE
66 PesepBHbIil ypok. MarautHoe mose. |
DNEeKTpOMarHuTHasE UHIYKIUS
PesepBHbIil ypok. Ontuka. OCHOBBI
67 CIEMAJIbHON TEOpUH 1
OTHOCHUTEJIbHOCTHU
Pesepnnrii ypok. KBantoBas usuka.
bu6mmoreka [IOK
68 DJIeMEHTHI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
actpou3nku
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®uzuka, 10 knacc/ Makumes I'.4., byxosues b.b., Corckuit H.H. nox
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M3narenbcTBo
«IIpocsemieHue»

» ®usuka, 11 knace/ Msxkuies I'.JI., bByxosues b.b., Hapyrun B.M. nox
penaxnueii [TapdentoeBoit H.A., AknrmonepHoe o6mecTBo «M3marenscTBo

«IIpocBenienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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