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IHHOACHUTEJIBHASA 3AIINCKA

IIporpamMMa 1no ¢usuke 0a30BOro YpOBHSI Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOXKEHUI UM TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuéroM denepaibHOH pabouell MporpamMMbl BOCHUTAHUS U
KOHIENINK TpernojaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTebHBIX
OpraHU3aIuaX Poccuiickon Odenepannm, pEATU3YIOLINX OCHOBHBIE
o0Opa3oBaTebHbIE TPOIPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatouuxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSITEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METAIPEAMETHBIM pe3yibTaTam
oOyueHusl, a TaKKe YUYUTHIBAET HEOOXOAUMOCTh peaM3alliid MEKIIPEIMETHBIX
CBs3e (DM3MKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH mpeaMeramu. B Hel
OIIPEAEIAIOTCS OCHOBHBIE LIEIM M3Y4YEHUS (PU3UKHU HA YPOBHE CPEAHETO OOLIEro
oOpa3oBaHusl, IJIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeaIMeTHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma o (pu3uKe BKIIOYAET:

e IUIAHMPYEMBIE PE3yJbTAaThl OCBOEHUS Kypca (pU3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEMETHBIE PE3YJIBTATHI 110 rojlaM 00y4EHHS;

e cozepkaHue yueOHoro mpeamMera « Pu3nka» mo rojgam o0ydeHusl.

®dusuka Kak Hayka O HauOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyNas B
KayecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpysxaroiieMm mupe. LlIkonpHBIN Kype PU3HKHA — CUCTEMOOOpa3yOIUi
JUI €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IIPEIMETOB, TOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJIICHHWHM, HW3YYaeMbIX XHMHEH, OHOJIOTHEH,
¢busuueckoil reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTUBHOE
npUMEeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cpepe IHEPreTUKU, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
IIOJIyYEHMSI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOMCTBaMHU W Apyrux. M3ydenue
(¢u3MKH BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBl MHpa 0O0ydYaromuxcsi, B (GOPMUPOBAHUE YMEHHUI MPUMEHATh HAy4YHBIN
METO/T IO3HAHUS MIPH BBIIIOJIHEHUN UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHOBy Kkypca (u3uku ajii YpPOBHS CpEeIHEro oOwero oOpa3oBaHUsA
IOJIOXKEH pSAN HUACH, KOTOpBIE MOXHO paccMaTpUBaThb KakK IIPUHLHUIBI €T0
ITOCTPOEHUSL.



Hoes yenocmnocmu. B COOTBETCTBUU € HEM KypcC SBIISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuajl U3 BCEX pa3/eioB (pU3MKH, BKIIOYACT KaK
BOIPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (Qusnku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuid. Benymmm B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHH, BEIIECTBE U
ToJIe.

Hoesn eymanumapuzayuu. EE peanmuzanusi mpearnojaraeT HCHOIb30BaHUE
IYMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M PA3BUTHUSA
¢u3uKkM ¢ pa3BuUTHEM OOIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U KOJIOTMIECKUMU TTPOOIEeMaMHU.

Hoesa  npuxnaonou  uanpaenennocmu. Kypc ¢Gusukm mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHMUYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcsi MOCPEACTBOM BBEICHUS DJIEMEHTOB
CoNlepKaHMs, TOCBAMIEHHBIX OKOJOTHYECKUM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYXKICHUS
npo0JieM palliOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacCHOCTH.

CrepKHEBBIMU DJIEMEHTaMH Kypca (DU3UMKU Ha YpPOBHE CPEIHEro OOIIero
oOpazoBaHus SBJISIOTCS (u3nueckue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHs GU3NUECKOU TeOpHuH, poiu (HyHIaMEHTAIBHBIX 3aKOHOB U
NPUHLIUIOB B  COBPEMEHHBIX [MPEJCTABICHUSX O NPUPOJE, TpaHUIlaX
OPUMEHUMOCTH TEOPHUM, MJIsI ONUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U
IIPOLIECCOB).

CHCTeMHO-ACSITEIPHOCTHBIN TOAX0] B Kypce (U3UKU PEaTU3yeTCs MPEKIC
BCETO 3a CUET OpraHu3allid IKCIIEPUMEHTATBHOU ACSATCIBHOCTH O0YyUYarOIIUXCS.
Jnst  Ga3oBoro ypoBHSL Kypca (U3MKM — OTO HCHOJIb30BAHHE CHCTEMbI
(POHTANIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOpHBIX padoT,
KOTOpBIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK yUYEHHYECKHX
MpakTHUECKUX paldoT. BrieneHne B yKa3aHHOM IepeyHe J1abopaTOPHBIX PadoT,
MPOBOAUMBIX JIJIi KOHTPOJII U OIIEHKH, OCYIIECTBISICTCS YYaCTHUKAMHU
o0pa3oBaTeNbHOTO Tpollecca HCXOId M3 OCOOCHHOCTEM IUIAHMPOBAHUS U
ocHalleHuss kabunera Qusuku. Ilpm 3TOM obOecrnieunBaeTcsi  OBJIAJICHUE
OOyJaroIMMHUCS yYMEHHUSIMA TIPOBOJIUTH KOCBEHHBIC H3MEPEHHUS, HCCICAOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYUH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
NPEAJIOKEHHBIX TUIIOTES.

Bospiioe BHUMaHME yIENISAE€TCS PEIIEHUIO PACYETHBIX U KAUECTBEHHBIX 3a/a4.
[Ipu 5TOM 17151 pacUETHBIX 3a]1a4 PUOPUTETOM SBJISIOTCS 3a/1a4U C SIBHO 3aJJaHHOU
(U3UYEeCKOW MOJIEbIO, TO3BOJISIONINE MPUMEHATH W3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U WHTETPUPYS 3HAHHS U3
pa3HbIX pa3aenoB. J[Js KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHHUsS (U3NYECKHUX SIBICHHNM W TPOIECCOB B OKPYXKAIOMICH
KU3HU, TpeOyromue BbIOOpa (QU3UYECKOW MOJENH Al CHUTyallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanumsiMu OI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOCECIEUYeHHI0 Yy4eOHOTO Tipoliecca 0a3oBBIi ypOBEHb Kypca
¢bu3uKK Ha YpOBHE CpeHEro o0mero 00pa3oBaHus JOKEH U3y4aThCs B YCIOBHUIX
NpeaIMETHOTO KaOuHeTa (U3WKH WIM B YCJIOBHUSX HMHTEIPUPOBAHHOTO KaOWHeTa
PEeIMETOB €CTeCTBEHHO-HAYYHOTO IMKIa. B kabuHere (M3HMKU HOKHO OBITH
HeoOXxoauMoe J1abopaTopHOe OO0OpYAOBaHHWE ISl BBITIOJHEHWS YKa3aHHBIX B
nporpamMme Mo (pu3MKe YYCHHYECKHX MPAKTUYCCKUX PadOT M JIEMOHCTPAIMOHHOE
o0opynoBaHue.

JleMoHCTpanimoHHOEe  000pyAOBaHHE (HOPMHPYETCS B COOTBETCTBHH C
NPUHIUAIIOM MHHUMAJIbHOW JIOCTATOYHOCTH M  OOECIEYMBAET IMOCTAHOBKY
NEPEUYHCICHHBIX B TMporpamMMe N0 (U3HMKEe KIFOYEBBIX JIEMOHCTpAIMA IS
UCCIICIOBAHUS ~ M3y4YaeMbIX  SBICHUA H  MPOLECCOB, OMIHUPUYCCKAX |
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o0OOpymOBaHHE ISl YYEHHYECKHUX TMPAKTUYECKUX pPadoT
dbopMupyeTcsi B BHJIC TEMaTUYSCKUX KOMIUIEKTOB M OOecreymBaeTCs B pacuére
OMHOTO KOMIUIEKTa Ha JIByX OOydYamomuxcs. TeMaTHYecKhe KOMILIEKTHI
71a00paTOPHOTO OOOPYMOBAHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
MCTIOJIh30BAaHNUM AHATIOTOBBIX W IH(POBBIX MPUOOPOB, a TAK)KE KOMIBIOTEPHBIX
MU3MEPHUTEIBHBIX CHCTEM B BHJIE ITU(PPOBHIX 1a00paTOpHii.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opMHUpOBaHHE HHTEpECa W CTPEMIICHHs] OOYy4YalomMXCs K HAyYHOMY
U3yYCHUIO TMPUPOIBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e Da3BHUTHE MPEICTABICHUI 0 HAYYHOM METOJIC TIO3HAHUS U (OPMHUPOBAHHE
UCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIINM SIBJICHHSM;

o (opMUpOBaHHE HAYYHOTO MHUPOBO33PCHUS KaK pe3ylibTaTa H3Y4CHUs
OCHOB CTPOCHHS MaTepuu U (HyHITaMEHTaJIbHBIX 3aKOHOB (DH3UKU;

e (dopmupoBaHHE YMEHHH OOBSICHITH SBICHUS C HCIOJb30BAHHEM
(bu3NUeCKUX 3HAHUN M HayYHBIX JI0KA3aTeIIbCTB;

o (opMUpOBaHHE TPEICTABICHUNA O PO (DUMKH I Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTmKeHHE ATHX Iesieid 00ecrednBaeTCsl pelIeHHeM CIICIYIONNX 3a1ad B

npoIecce N3y4YeHus Kypca GU3MKH Ha YPOBHE CPEAHEro 001ero oopa3oBaHus:



e mpuOOpEeTeHHE  CHUCTEMbl  3HAaHUW 00  0o0mMX  (PUBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIApHYIO  (PU3UKY, DJICKTPOJUHAMHKY, KBAHTOBYIO (HU3UKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (QopMupoBaHME YMEHUM MPUMEHATH TEOPETUUYECKUE 3HAHMS IS
oObsicCHeHMsI (PU3WYECKUX SBICHUA B TPUPOAC € I TPUHITHS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HH;

e OCBOCHHE CMHOCOOOB pELICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOM
¢u3nyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSATEIbLHOE
co3faHue GuU3NUeCKo MOJIENH, aJIEKBAaTHOM yCIOBUSIM 3aJa4H;

e TMOHWMAaHHE (UBMYECKUX OCHOB WM MPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJIQJICHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IMPOBEACHUS
(U3MYEeCKUX SKCIEPUMEHTOB, aHaIW3a W HMHTepIpeTanuu MHGOpMAIHH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOJIyYEHHOTO PE3yJIbTaTa;

e CO3JAHUE YCJIOBUU JUI PAa3BUTHs YMEHUM MPOEKTHO-HUCCIEI0BATEIbCKOM,
TBOPYECKOU I€ATETLHOCTH.

Ha wusyuenne ¢usuxu (6a30BbIi ypOBEHb) HAa YPOBHE CpPEAHEro OOIIero
obpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Helel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraembiii B mporpamMme mo (¢U3MKE IMEpeueHb J1abOpaTOPHBIX H
NPAKTUYECKUX paboT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
pOBEICHUs JIA0OPATOPHBIX pPabOT U OMBITOB C YYETOM MHIUBHUAYyaTbHBIX
0COOEHHOCTEH 00yUYarOIHUXCS.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoxae. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO
mupa. Pomnp oJKkcnepuMeHTa W TEOPUM B IIPOLIECCE IIO3HAHUSA IIPUPOJBIL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3nYeCKuX SBJICHUM U mporeccoB. HaydHble THMOTE3BI.
®duzuveckre 3aKOHbI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (UBUYECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBHUS.

Ponb 1 Mecro ¢u3uku B (GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorople U IUQPPOBbIE H3MEPUTENBHBIE INPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOrO JBHIKCHMUS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienne, ckOpoCTh (CpeaHsAs CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX IPOEKIUMHA HA OCU CUCTEMBbI KOOPJIHMHAT.
Ciio)xeHue nepemMenieHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMOJIMHENHOe nBkeHue. ['paduxu
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUS, NYyTH U NEPEMEIICHUA
MaTepUaibHOW TOYKH OT BPEMEHHU.

CBoOoaHOE TIazieHue. Y CKOpeHHE CBOOOHOTO TaICHUS.

KpuBonuneitHoe  aBwkeHue. [IBUKEHME  MaTepUAIbHOM  TOYKH MO
OKPY>KHOCTH C ITIOCTOSIHHOM 10 MOJIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAS
ckopoctk. [lepuon u wacrora obpamienus. [leHTpocTpeMHUTEIEHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE:. CIIHUJIOMETP,
JBU)KEHUE CHAPSOB, LICTIHBIE U PEMEHHBIC MTEpEIayuu.

Jlemoncmpayuu

Mopenb cucTteMbl OTCYETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBIKCHMUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOIH30BAaHUEM TTPOCTHIX MEXAHU3MOB.

[Taenue Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxkeHust Tena, OPOIIEHHOIO IMOJ YrjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepennie yckopeHusi CBOOOIHOTO MaCHHUS.

Hanpagienue ckopocTu mpu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomol

N3yuenne HEPABHOMEPHOTO ABUKECHHS C LIEJIBIO ONPENEICHUS] MTHOBEHHOMN
CKOpOCTH.

HUccnenoBanue COOTHOLICHUS MEXAY IyTAMH, MPOMJICHHBIMUA TEJIOM 34
MIOCJIC/IOBATENBHBIE PABHBIE NPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBW>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM JKUIKOCTH.

N3yuenue aBuxkeHUs Tena, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpyammn  otHOocuTenbHOCTH  [anmmnes.  Ilepeeii  3akoH  HproToHa.
NHepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiiuu cuil. Bropoi 3akon Herotona
JUIL MaTEpUaIbHOU TOUKU. Tpernit 3akoH HproToHa 111 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtsArorenus. Cuma Tsbkectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoJbxkeHus1, kauenust). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpeHus: CKONBKEeHUs U cuiia TpeHus nokosd. Koadduiuent tpenus.
Cuita conpoTUBIICHHUSI IPU JIBUOKEHUU TEJIA B dKUJKOCTH WM rase.

[ToctynaTenbHoe U BpaliateabHOE ABMKEHHE a0COIIOTHO TBEPAOIO Tela.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcmoBus
PaBHOBECHS TBEPIOTO TEIA.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepUUH.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIINX TEJ.

Bropoi 3axon HeroToHa.

N3mepenne cui.

CrioxeHune Cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehopMaIiii.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJEHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teja. Buabl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOpMAaIIHH.

HccnenoBanue yciioBUM paBHOBECUS TBEPAOTO TeEJd, HMEIOLIErO0 OCh
BpaLCHUS.

Tema 3. 3aKkonbl coxpanenusn 6 mexanuke

NmMnynbc MartepuanibHOW TOYKM (Teia), CUCTEMbl MATEPHUAIIbHBIX TOYEK.
NmMnynbec cuiibl 1 U3MEHEHHE HMITyJIbCa Teja. 3aKOH COXPAHEHUsS HMIYJIbCA.
PeaktuBHOE NBUXKEHUE.

PabGora cuiibl. MOIIHOCTE CHITBI.

Kunernueckass 3Heprusi MarepuanbHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorenunanbHas SHEPrusl. [TorenunanbHas SHEprus YIIPyro
nebopMUpOBaHHOW  TIpyKuHBI.  [loTeHImManpHas  dSHeprust Tena  BOIHM3MU
OBEPXHOCTH 3EMIIH.

[loTeHIManbHBIE W HENOTEHUHUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTECHUHUAIBHBIX CUJ C U3MEHEHUEM MEXAHMYECKOW SHEPIHUM CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeCKHe YCTPOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOIED,
NPYKUHHBIN TUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktruBHOE IBMXEHUE.

[lepexoa NOTEeHUUATLHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomuol

N3yuenne aOCOMIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

WccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHMYECKOW PHEPruu
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MouiekyjsipHasi u3svka M1 TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYTAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHM U UX OIBITHOE
obocuoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapakrep aBUKEHUS U
B3aMMOJECUCTBUS 4YaCTUIl BemlecTBa. MoAenu CTpPOEHHUsI Ta30B, KUJIKOCTEH U
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3zMmepsbl MoJiekyll. KonnuectBo BemiectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIepaTrypa Kak Mepa
CpEIHEW KWHETUYECKOM SHEPrHM TEIUIOBOrO JBMXKEHHsS dactul rasa. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. Y paBHeHUEe MenaeneeBa—Knaneitpona.
3akoH JlanbproHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe MPeACTaBICHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKA3BIBAIOIINE JHUCKPETHOE CTPOCHHME BEMIeCTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUIA.

OmnpiTel 10 1 Py3un KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mognens onbita IlTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEXKMOJIEKYJIIPHOTO
B3aMMOJECHUCTBUS.

Mogens, WILTIOCTPUPYIOIAs TPUPOLY AaBJIEHUA ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHUE COCTOSHHMS UICAIBHOTIO Trasa,
U30IPOLECCHI.

Yuenuueckuui sxcnepumenm, 1abopamophvle pabomuol

Onpenenenrue Macchl BO3[yXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00bEMa KOMHATHI, IaBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHamuku

TepmoanHaMuueckass cucreMa. BHYTpeHHS SHEprusi TEPMOJAMHAMUAYECKOU
CUCTEMBI U croco0bl €€ n3mMeHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOIO  HWJEalbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOAHOCTb, KOHBEKI[US, U3JTyYeHUE. Y IeJibHasl TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTHI pU TEIIIONEPEIAYE.

[lonsitue 006 aauabatHoMm mpouecce. IlepBbli 3aKOH TEPMOJUHAMMKHU.
[IpumeHeHune mepBOro 3akoHa TEPMOJMHAMHMKHU K H3ompoieccam. ['paduueckas
MHTEpIIpeTalnus paboThl rasa.

Bropoii 3akon TepmoauHamuk. HeoOpaTtuMocTh MPoIeccoB B MPUPOIE.

TennoBpie  MammHbl.  IIpuHUOMNBI  AEUCTBHUS — TEIUIOBBIX  MAILIMH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBbIX MalHnHaX. KoadduimeHT mnoiae3Horo
neiictBusa TtemnoBo mamwuHbl. [ukn KapHo u ero xo3d@UIMEHT MOIE3HOTO
JEHCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETUKH.



TexHuyeckne yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOIWIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEH HSHEpPrud Teja MpU COBEPIICHUH PAaOOTHI: BBUIET
npoOKku U3 OYTBHUIKM TOJ JIEWCTBHEM CKaToro BO3JyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTéM TpeHHUs (BUICOJEMOHCTPALIHS).

N3MeHeHne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Tela Ipy TeIulonepeiaye.

OnelIT 1o anuabaTHOMY pACIIUPEHUIO BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEISI BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamophvle pabomol

N3mepenne yaenbHON TENIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoovl

[Tapoo6pa3oBanue u koHjaeHcauus. Mcnapenue u kuneHue. AOCOIOTHAA U
OTHOCHUTEJIbHASA BJIAXHOCTh BO31yxa. HaceimeHHslli mnap. YaenbHas TeEIUIOTa
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopduble Tesa. AHU30TPOIHS CBOMCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMmeHHblE Marepuanbl. [lmaBienue u
KpucTam3anus. Y nenpHas Teriora miaasiaeHus. Cyonumanus.

VYpaBHeHue TeTIoBOro 0anaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH IOJIYUYEHHS] COBPEMEHHBIX MaTEPUANIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune npv moHWKEHHOM J1aBJICHUU.

CniocoObl U3MEpEHUs BIAXKHOCTH.

HaGnronenue narpeBanus v iaBJIeHUs KPUCTAJUTMUECKOTO BEIIECTRA.

JleMoHCTpanust KpuCTasulioB.

Yuenuueckuui sxcnepumenm, 1abopamophvle pabomol

N3mepeHne 0OTHOCUTENBLHOM BIAXKHOCTU BO3AYXaA.

Paznea 4. dnekrpoanHammuka
Tema 1. dnekmpocmamuka
OnexTpuzanust Tea. OJNeKTpUuecKud 3apsa. [IBa Buaa 3IEKTpUYECKHX
3apsa0B. IIpOBOAHMKM, OUAJIEKTPUKA W TOJIYNPOBOJHUKU. 3aKOH COXPAHEHHUS
AIEKTPUYECKOr0 3apsija.
B3aumogeiictBue 3apsioB. 3akoH KyioHa. TodeuyHbIi 2IeKTpUYECKUI 3apsil.
Onextpuueckoe mnone. Hampspk€HHOCTh 3nekTpuueckoro noias. IlpuHnun



CYINIEPIIO3ULIMK JJICKTPUUECKUX MoJed. JIMHuM HanpsyKEHHOCTH JJIEKTPUYECKOTO
ITOJISL.

PaGota cwi snexktpoctaruaeckoro noiis. [lorennnan. PasHOCTh MOTEHIINATIOB.
IIpOBOIHUKM M JUANIEKTPUKM B IJIEKTPOCTATUYECKOM Ioje. JMdnexrpudeckas
IIPOHULIAEMOCT.

OnextpoémkocTs. KoHaeHcaTop. DIIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO0 KOH/IEHCATopa.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DJIIEKTPOCKOI,
AIIEKTPOMETP, dJIEKTPOCTATHUECKash 3alllUTa, 3a3€MIJIEHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN annapar, CTPYHHbBIN IPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAII IEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEL.

IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTOopa OT IUIOLAAU
IUTACTHH, PACCTOSIHUS MEXKY HUMU U TUDJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHACHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHHUS DJIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. [IocTOsSHHBII TOK.

Hanpsoxenue. 3akon OMa 7151 y4acTKa LIETH.

OIEKTPUYECKOE CONPOTUBIICHUE. YIENbHOE CONPOTHUBIICHHE BELIECTBA.
ITocnenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PabGora »snexktpuueckoro Toka. 3akoH JDxoyns—Jlenuna. MoiqHOCTh
ANEKTPUYECKOTO TOKA.

DNEeKTpoABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH OMa 1715 OJHOM (3aMKHYTOM) ayiekTpudeckoi nenu. Koporkoe 3aMbIkaHue.

ONeKTpoHHAass  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS] METAJNIOB OT Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuyecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpoBOIHUKH. CoOcTBeHHas U IpUMecHast IIPOBOJIMMOCTD
HOJIyNpoBOJHUKOB. CBoiicTBa p—n-niepexoza. [lomynpoBoaAHUKOBBIE IPUOOPHIL.

ONeKTpUYecKud TOK B pAacTBOpax M paciulaBax  3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOUMALUS. DIEKTPOJIN3.



OnexTpudyeckuid TOK B ra3ax. CaMoOCTOATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsaa. Monunus. [1nazma.

TexHuueckrue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHUE: AaAMIIEPMETP,
BOJIFTMETP, pEOCTaT, HCTOYHUKHU TOKA, DJIEKTPOHAIPEBATEIbHBIE IPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN THOJ,
TEPMHCTOPBI ¥ POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN JHO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepenne CUilbl TOKA U HANPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHUS LUIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAAM ITOIIEPEYHOI0 CEYEHUS U MaTepUaa.

CMmeliaHnHOE COeIMHEHNE TPOBOIHUKOB.

IIpsmoe wn3MepeHHe DIEKTPOABMXKYILEH Cwibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOT'0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIEHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoit paspsa M NpOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD THOAA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomul

N3yuyeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIEKTpOABUKYILIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJICHHUS.

Hab6nronenue snexkrposnmsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nowsimusl, CBA3aHHBIE C MU3yYEHHUEM METOJOB HAy4YHOIO
NO3HAHMA: SIBJIEHME, HaydHbId (pakT, rumnoresa, (pusuueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOEHHE, SIKCIIEPUMEHT, MOJICIUPOBAaHUE, MOJIEIb, H3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl YypaBHEHUH, JHUHEWHas QyHKIuS,
napabona, runepoosa, ux rpa@ukd U CBONCTBA, TPUTOHOMETpUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3us, ocMoc,
TEIUI00OMEH KUBBIX OPraHuW3MOB (BUJIBI TEILIONEpEaAayuH, TEIIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEJN, )KUJIKOCTEH U ra3os,



ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JAJIEKTPOJIUTUYECKAs  AUCCOLMALNS,
rajbBaHMKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TPEHHS] B TEXHUKE, IOJIIMIIHUKH, HWCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), JIBUrareilb BHYTPEHHEIrO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOAUIIBHUK, KOHAWLIMOHEP, TEXHOJIOTUN
IIOJIyYEHHUS] COBPEMEHHBIX MATEPUAIOB, B TOM YHMCIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHAMHUKA

Tema 3. Macnummnoe nose. I1eKmpomacHUmMHAA UHOYKYUA

[locrosiHHBIE ~ MarHuThl.  B3auMoAeicTBHE  MOCTOSHHBIX  MarHUTOB.
MaruntHoe mone. Bexkrop marmuTHOM wuHAYKOMM. [IpuHmmn cynepnosuuuun
MArHUTHBIX MOJIeW. JINHMKM MarHUTHOM WHAyKIMU. KapTuHa NMHUN MarHUTHOU
WUHIYKLIHH MOJIS TIOCTOSSHHBIX MAarHUTOB.

MaruutHOe T1IOJI€ TMPOBOAHMKA C TOKOM. KapTuHa NHMHUN WHIYKIHH
MAarHuTHOIO MOJIA JUIMHHOTO IPSIMOIO NPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelicTere NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBlieHUE. [[BUKEHHUE 3apsKEHHON YaCTUILIbI
B OJIHOPOJAHOM MarHutHoM mnose. PaGora cubl Jlopenna.

SIBeHne anexkTpoMarHuTHOM HMHAYKIMU. [IOTOK BEkTOpa MarHMTHOU
UHIYKIUU. OJEKTPOJBIXKYILAsl Cujla HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »siekTpuyeckoe moJie. ODNEKTPOIABHXKYILIAs CUIa HHIYKIUU B
MIPOBOJIHUKE, IBMKYIIEMCS MTOCTYIIATENBHO B OJTHOPOJHOM MAarHMTHOM IIOJIE.

IIpaBwiio Jlenna.

NHnykTUBHOCTh.  SIBJIEHME CAMOMHIYKIMHU. OJEKTPOJBHXKYIAsl CuUja
CaMOUHTYyKIINH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThbl, JJEKTPOMArHUThI, AJIEKTPOABUrATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTUL, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKUMYA MAarHUTHOTO TIOJIA.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHIia Ha HOHBI DJIEKTPOIIUTA.

SIBieHrE AEKTPOMAarHUTHON UHTYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTb 3JIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTHM M3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne cCaMOMHIYKIIH.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomol

N3ydenne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

Hccnenoanue neicTBUAS NOCTOSHHOIO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHOM UHAYKIIHMH.

Pa3nen 5. Kosiedanusa v BOJTHBI

Tema 1. Mexanuueckue u 3I1eKmMpOMAZHUMHbIE KOJ1€0AHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHHUYECKHE  KOJICOaHHUS.
[Mapmonnueckue kosnebanus. [lepuoa, yactora, amrmumryga u (aza KoseOaHHI.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4YECKU MASITHUK. Y PAaBHEHUE TapPMOHUYECKHUX
kosneOanuii. [IpeBpaiienue s3Heprun Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenpubiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCaIbHOM KOJIeOATeIbHOM KOHTYpEe. AHAJOTUSl MEX]y MEXaHHYEeCKUMH U
ANIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKoH COXpaHEHUS
SHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaroUMX KojeOaHUAX. BrIHyX/IeHHbIE MEXaHUUECKHE
koseOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUsI.

Ilepemennblii  TOK. CHHYCOHMIANbHBIM MEPEMEHHbIA TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA WU
HaIPSKEHUS.

Tpanchopmarop. IlponsBoactBo, nepeaaya u MOTpeOICHNUE AIIEKTPUUECKON
SHEPrur. DKOJOTHMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHEpruu. Kymnbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTHH B IOBCETHEBHOW KU3HH.

TexHuyeckne yCTpoOWCTBAa M IMPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUU AJIEKTPONEPENAY.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJeOATEIbHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKUNA MASTHHUK).



Habmronenue 3aryxaromux KojieOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CB0OOAHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSDKEHUST OT BPEMEHM) ISl
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCHENOBATEIBHOM COEIMHEHHH pE3UCTOPa, KAaTYIIKU
MHJIyKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUU AJIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKAa B LENM M3 MOCIEA0BATENIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnuueckue BOJIHBL, ycioBHs pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHuss W JuiMHAa BoJIHBL [lomepeuHble UM TPOJOIBHBIE BOJIHBIL
WNurtepdepenuus u Auppakiums MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3JyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasa opueHnranus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HWE, MPEJIOMIICHUE, MOIspu3anus, AUGPaKius,
uHTeppepeHus. CKopocTb 31EKTPOMArHUTHBIX BOJIH.

[IIxana >IEKTPOMArHUTHBIX BOJIH. [[puMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBEI paguocBa3u U TeneBuacHus. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEbI.

TexHuyeckre yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTPaHEHUE MTONEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneobiomeecs Teno Kak MCTOYHHK 3BYKa.

HaGnronenue otpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepennnm u qudpakiuy MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJIOM U
4acTOTOM KOJIEOaHUH.



HccnenoBanue CBOKCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IIPETIOMIICHHUE,
noJisipu3anus, 1udpakuus, UHTepGHepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoIMHENHOE pacHpOCTPAaHEHUE CBETA B
OZHOpOAHOM cpexe. JIyu cBera. ToueyHbI HICTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHUs cBeTa. llocTpoeHue n3o0paxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCOMIOTHBIN MTOKa3aTeNb
npenomiieHus. [loniHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yrona MOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxHbli coctaB Oesoro cBera. LIBer.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas suH3a. DokycHoe
paccTosiHue U ONTHUYECKas cuja TOHKOM JmH3bL. [locTpoenune uzoOpakeHuil B
coOuparolux U paccerBarolux auH3ax. Gopmyna TOHKOW JAUH3bBI. YBeJIUYEHUE,
JTaBaeMoe JUH3O0M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBuss HaOMOJEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpPEHIIMOHHOU
KapTUHE OT JBYX CUH(Aa3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaknus cBera. JudpakinuoHHas pemérka. YcCIoBUE HaOIOIESHUS
IVIABHBIX ~MAaKCUMyMOB NpH I[aJ€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
IU(PPAKIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doroanmnapaT, NPOCKUMOHHBINA ammapaT, MHKPOCKON, TEJIECKOM, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PEHIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpsAMONIMHENHOE PACHIPOCTPAHEHUE, OTPAXKEHUE U TMPEIIOMIICHHE CBETA.
OnTrueckue mpruOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHHe. MoJellb CBETOBOA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

Mopenu MuKpocKomna, TeJIECKOna.

Habnronenue natepdepeHnm crera.

Ha6nronenue nudpakimm ceera.

Hab6nronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonydenue cekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomol



M3mepenue rnokasaTesis peaoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIelIHAJIBHON TEOPHH OTHOCUTEIbHOCTH
I'pannnpl  NpUMEHMMOCTM  KJIAacCMYeckom  MexaHuku.  [loctynarsl
CHEUUATbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.
DOHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTHILIBL.

CBs13b Macchl ¢ SHEPruel U UMIYJIbCOM PEISATUBUCTCKON YaCTHUIbl. DHEPIUs
IIOKOSI.

Paznen 7. KBanToBasi pusnka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. Dopmyina [lnanka cBa3u SHeprun PoTOHA C €ro YaCTOTON. DHEPTHUsl
U UMITYJIbC (POTOHA.
Otkpertre u uccnenoanue Gororpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpapHenue DiHiTeitHa 17151 doTodddekra. «KpacHas rpanuiay

dhotoarddexra.

JlaBnenue ceeta. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texanueckne yCTpONCTBA W MPAKTHUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
(dboTonaTUMK, COJIHEYHAas: OaTapest, CBETOUO/I.

Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMTHETO (hoTodPdekTa.

Ceetoauop.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopra mo paccesHUIO 0 -4acTHIL.
IInanerapnas mozens aroma. Iloctynmatel bopa. M3nydenne u mnorsonieHue
(GOTOHOB TpU TEepexoie aToMa C OJHOTO YPOBHSI 3HEPruM Ha Apyroil. Buisl
crekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPO/IaA.

BosiHoBBIE cBOMCcTBa yacTull. Bosnbl ne bpoitnsa. KopmyckynsipHO-BOITHOBOM
Ty aJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Moguens onbita Pesepdopna.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHelyaThiX CIEKTPOB U3TYUCHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, 1abopamophvle pabomuol
Ha6nronenue nuHeiyaToro crekrpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBL, JTOKA3bIBAIOIIME CJOXKHOCTh CTPOCHUS sAnpa. OTKpbITHE
paanoaktTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anb(a-, Oera-, ramMMma-H3Iy4CHHUS.
Binsinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA U Heutpona. HykimonHas moxpens siapa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M3otornsi.
Anbda-pacnaa. ONeKTpOHHBIM UM MO3UTPOHHBIM Oera-pacnan. ['amma-
U3JIydeHHEe. 3aKOH paJIMOaKTUBHOIO pacIajia.
DHeprus CBsI3M HYKJIOHOB B simpe. SaepHbie cribl. JleexT maccs sapa.
SnepHbie peakuuu. [lenieHue u CUHTE3 sAIEp.
Anepnwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoGnemMbl M TEpPCHEKTUBHI
AIEPHON DHEPreTUKHU. DKOJIOTHUECKUE aCTIEKTHI IAEPHON SHEPTETUKMU.
DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
MeToapl HAOIIOICHHS ¥ PETUCTPAIINH dJIEMEHTAPHBIX YACTHIL.
dyHaaMeHTallbHbIE B3aUMOJIeUCTBUA. EAUHCTBO (pu3nueckoi KapTUHBI MHPA.
TexHuyeckre ycTporucTBa U MPAKTUYECKOE MIPUMEHEHUE: TO3UMETP, KaMmepa
Bunscona, siepHblil peakTop, aToMHasi 6oM0a.
Jlemoncmpayuu
CU€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH

Orarbl pa3BUTUs acTpoHOMUU. [IpUKiIanHOe U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sSipKkue 3BE3/BI, IUIAHETHI, WX BHUIAMOE
JBI)KECHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTb. VMctounuk sHeprum CosiHIAa U 3BE3L.
3BE3/bl, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIIEIOBATEIbBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3BE3/1. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUU U 3BoIonuu CoJsHIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenue n neuxenue ConHia B
lNanaktrke. Tunsl ramaktuk. Paguoranaktuku v kBa3apbl. YEpHBIEC NBIPHI B AIpAX
rajakTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xa066ma. Pazberanue ramakTuk.
Teopwus bonpmioro B3psiBa. PenukToBoe n3inydeHue.

Macmrabnas crpykrypa Beenennoii. MertaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnrooenus

HaGnronenus: HeBOOPYXEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKEHUHN JJI OMPENCIICHUS TTOJI0OKEHNSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1ns CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habmronenus B Teneckon JlyHbl, mianet, Miteunoro Ilytu.

O06o01maomee NOBTOPEeHUE

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMAJIBHON M ATHYECKOU chepax MesaTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTUHE MHUPA, pOJib GU3HUECKOU TEOPUHU
B (OpPMHUpPOBAHMU TPEICTABICHUNA O (HU3UYECKON KapTHUHE MHpa, MECTO
(bu3nYecKoil KapTUHBI MUpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisiercs ¢
y4ETOM COJAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYCHHEM METOJOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumnores3a, (puU3MvecKas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MO/ICIIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPAaBHEHUM, TPUIOHOMETPUYECKHUE
GyHKIMHA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJIECTBO, BEKTOPbI U MX IMPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
POU3BOJIHBIE 3JEMEHTApHBIX (YHKIMI, TPU3HAKK TOI00US TPEYrOJIbHUKOB,
onpe/eeHue IIOMAIN IOCKUX PUryp U 00bEMa Tell.

buonocus: snekrpuyeckue SBIEHUS B JKUBOW NPUPOJE, KojeOaTeabHbIE
JBW)KEHHUSI B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOJE, NECUCTBUE
paauanny Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUINYECKasi CTPYKTYpa TBEPbIX
TE€JI, MEXaHU3MbI 00pa30BaHUS KPUCTAUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.



l'eocpagpua: ~MarHuTHble TOJIIOCA 3€MJIM, 3aJ€KM MarHuTHBIX PYI,
boTochEMKa 3eMHOM MOBEPXHOCTHU, IPEICKA3aHUE 3eMIIETPICCHUN.

Texnonocus: JIMHAWA DJEKTPOINIEpeNad, TIEHEpPaTop IEPEMEHHOIO TOKa,
ANIEKTPOJBUraTENb, WHIAYKLUMOHHAs II€4b, pajap, PaJUONPUEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBYU-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJHeuHas Oarapes.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

OcBoenune yueOHOTO Tpenmera «®Du3nWKay HA YPOBHE CPEIHErO OOIIETro
oOpazoBanusi (0a30BbIi YPOBEHB) MOJDKHO OOECHEUYHTH TOCTHIKCHHE CIIETYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS yueOHOro npenmera «Ousnka» T0IKHbBL
OTpa)xkaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYalOLMXCS PYKOBOJACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPCHHHX  YOCKICHHH, COOTBETCTBYIOIIHNX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIUPEHUE KU3HCHHOTO
ONBITA U ONbBITA AEATEIBHOCTH B IPOLIECCE PEAIM3ALNH OCHOBHBIX HANPABJICHUN
BOCIIUTATENIBHON JIESITEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O0yYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOILEYETOBEUECKMX T'YMAaHHUCTUYECKUX U
JEMOKPATHYECKNUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TIPAXIAHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYINPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aUMOJECHCTBOBATh C COI[MATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uX (PyHKIMSAMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAaHHOCTH POCCUNCKOM IpakIaHCKON MACHTUYHOCTH, TATPUOTH3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJAM, JOCTHUXKEHUIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NEATEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIECHUE K MUPY, BKJIKOUYAsl SCTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (U3n4YeCcKoil HayKe;

5) Tpy10BOI0 BOCTIMTAHMS:



MHTEPEC K pa3IMyHbIM cepaMm MNpopecCUuOHAIBHON IEATEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynyiei mpo¢eCCuu M peaTu30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TFOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00JaCTH
(U3UKY HA TPOTSYKEHUHU BCEU KU3HH;

6) 7K0JI0rHYeCKOTr0 BOCIUTAHMS

c(hOpPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYPhI, OCO3HAHUE TJI00ATHHOTO
XapaKkTepa IKOJOTUIECKUX TPOOIIeM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUI B OKpPYKAIOIIEH cpe/ie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTRA,;

pacCIIMPEHUE OTbITAa JEATCILHOCTH JKOJOTUYECKON HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEeIbHOCTH, TOTOBHOCTH B MpOIlECCEe
u3ydeHus: (U3UKKA  OCYIIECTBISATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeSTENbHOCTh UHMBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue AeMCTBUA:
CaMOCTOATENILHO  (OPMYJIMPOBATH W aKTyaIM3upoBaTh  MpodIieMy,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpENEsATh LU ACATCIbHOCTH, 3aJaBaTh IMapaMETpbl U KPUTEPUU HX
JIOCTHIKCHMSI,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUST B  PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3pabarpiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUETOM aHAIM3a WUMEIOIIUXCS
MaTepHualbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEILHOCTD, OICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIAM, OLIEHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH,
KOOPIIMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBaTe/IbCKHE TeCTBUS:
BJIAICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIOUEBBIMU IOHSATUSMU U METOJAMU
(hU3MYECKOM HAYKH;



BJIAJICTh HABBIKAMU Y4EOHO-HCCIIE0BATEILCKOM U MPOEKTHOM e TeTbHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY
METOJIOB peleHus 3afad (PU3MUECKOrO COJEP)KaHUs, MPUMEHEHUIO Pa3IMYHbIX
METO/IOB MIO3HAHUS;

BIAJCTh BHUJAMHU JCSTEIBHOCTH IO IOJYyYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpIIPETalluy, MPeoOpa3OBaHUI0 U MPHUMEHEHHUI0O B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, B TOM YUCIIC IPU CO3JaHUH YU€OHBIX IPOEKTOB B 001acTH (DU3KKH;

BBISIBJISITH MPUYMHHO-CIEACTBEHHBIE CBS3M U aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PpEeLIeHUs, HAXOAUTh apryMEHTHI JAJS J0Ka3aTelbCTBa
CBOUX YTBEPXKJIEHUH, 3a71aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ PpEIICHUS 3aJaud Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBbIE 3aJjaud B 00pa3oBaTeIbHOMN
AeSTeIbHOCTH, B TOM YHUCIIE TIPU U3yYCHUH (DUBUKH;

JaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTh 3HAHHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HEIeATeIbHOCTH;

yMEeTh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE UEH, MPEAIaraTh OPUTHHAIBHBIC TIOAXO/IbI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 334U, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ nnpopmanmeii:

BJIaJICTh HaBBIKAMU MOJIy4eHUS HHGOpMAIK (U3NYECKOTO COACPIKAHUS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, aHAJU3,
CUCTEMATHU3AlMI0 U HWHTEPIPETAlMIi0 WH(OPMAlMKA Pa3IUYHbIX BUAOB U (GopM
MpEe/ICTaBICHMUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIb30BaTh  CPEACTBA  HMH()POPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTHI B PEUICHUH KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ajady ¢ coOmofeHueM TpeOOBaHUN HPTrOHOMHKH, TEXHHKH O€30MacHOCTH,
THUTUEHBI, PECypcocOepexeHHs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOrO COJEpKaHUs B PazIMuYHBIX (popmaTtax c
y4€TOM HazHayeHHsI HPOPMAIIUU U LIEJICBOU ayJUTOPUH, BEIOMpPasi ONTUMAaIbHYIO
dbopMy npeAcTaBIECHUS U BU3yaTU3allUu.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU M BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud ©  CMSTYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIAraTb CBOK TOYKY 3PEHHSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IMOHUMAaTh W UCIIOJIb30BaTh NPEMMYILIECTBA KOMAHAHOM W WHIWBUIYaJIbHOU
padoTHI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JEUCTBHI C y4y€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I0 WICHA KOJIJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh AEHUCTBUA NO €€ JOCTHUKEHHIO: COCTaBJISITH IUIAH JICWCTBHM,
pacupenensiTh poiau € Y4ETOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKJON0 yYaCTHHUKA KOMAaHJIbl B
oOmuii pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

NpearaTb HOBBIE NPOEKTHI, OLECHUBATH MAEH C IIO3ULHAH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATErMYECKOE TIOBEJCHHE B Pa3IUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHBIC YHHBEPCAJIbHBbIC YYeOHbIE AelCTBHA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO ACSITEILHOCTh B 00JNAaCTH
(GU3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3a/]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUJIAH PEIICHHS PACUETHBIX M KAauE€CTBEHHBIX
3aj]1a4, MJIaH BBIMOJIHEHUS IPAKTUYECKON paboThl ¢ YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;

paciIupsTh paMKH y4e€OHOIO IIpeIMETa Ha OCHOBE JIMYHBIX ITPEAIIOUYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha cedd
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHHMBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JpyAULIMHA B 001acTu
(U3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJILHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJAJE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  peduekcuu Kak  OCO3HaHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBaHMUII;

MCIOJIb30BaTh MPUEMBI PeIIEKCHH JIJISl OLICHKH CHUTYyalllH, BIOOpa BEPHOIO
pelIeHus;



yMETh OIIEHWBAaTh PHCKH U CBOCBPEMEHHO NPHUHUMATH PEIICHUS IO UX
CHUKECHHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TIPU aHAIMU3E pe3yIbTaTOB
TeSITEbHOCTH;

IPUHUMATH ceOs, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI W aPTyMEHTHI APYTHUX TPU aHAINU3E pPe3yIbTaTOB
TESITENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce nocTHKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CpPEIHEro o0Imero oOpa3oBaHUS Y OOydYarOUIUXCS
COBEPIIIEHCTBYETCS HYMOIIMOHAIILHBIN WHTEJUICKT, TIPEAMOIar aFOIIIHA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOUIET0 CIIOCOOHOCTh TOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHME, BUACTh HANPABICHUS PA3BUTHUS COOCTBEHHOW 3MOIMOHAIBLHOUN chephl,
OBITh YBEPEHHBIM B cele;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
HYMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTpEeMIICHNE K JOCTIKEHUIO eI U
yCIIeXy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIECH CITIOCOOHOCTh MMOHUMATh AMOITMOHAIEHOE COCTOSTHUE
APYTUX, YYUTBIBATh €r0 TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BBICTPAUBATH OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K koHny oOyuenus B 10 kiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBAThL HA TMPUMEpPax PoOJb U MeCTO (UMK B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIBl TNPUMEHEHUS W3YYEHHBIX (PU3MYECKHX MOJIEJeH:
MaTepHalibHasi TOUuKa, MHEpIMaIbHAs cucTeMa OTcuéra, abCONMIOTHO TBEPAOE TEO,
WJICAUIbHBIN Ia3, MOJCIU CTPOCHUS T'a30B, KUJIKOCTEM U TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacrio3HaBaTh (U3MYECKUE SIBJICHUS (MPOLIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUHM CTPOCHMS BEIIECTBA U



AJIEKTPOJIMHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
cBOOO/IHOE TMAJICHUE Tell, JBMKEHHE MO OKPY>KHOCTH, MHEPLIUA, B3aUMOJICHCTBUE
ten, Auddys3us, OpOyHOBCKOE IBMKEHHE, CTPOCHHE KXUAKOCTEH M TBEPIBIX TE,
U3MEHEeHUe 00bEMa TeJ MpU HarpeBaHuM (OXJIAXKIECHUHU), TEIJIOBOE PABHOBECHUE,
UCIIapeHUE, KOHACHCALUS, IUIABJICHHWE, KPUCTAJLIM3ALMs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JIABJICHHS ra3a MpU €ro HarpeBaHWU B 3aKpPBITOM COCYJIE,
CBA3b MEXKIYy NapaMeTpaMH COCTOSIHUA Ta3a B M30MPOLECCax, IEKTpHU3aLus Tel,
B3aMMO/JICHCTBUE 3apsAJI0B;

OIUCHIBATh MEXAHUYECKOE JIBUKEHHUE, WUCIIONIb3Ysl (PU3NUECKHE BEJIUYMHBIL:
KOOpJMHATa, IIyTh, IEPEMEILIECHHE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC TE€Jla, KUHETHYECKasi YHEPrus, MOTCHIMAIbHAS 3HEPrUsl, MEXaHU4eCcKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPH OMNHCAHMM NPABHWIBHO TPaKTOBATh
(bu3nYeCKnit CMBICT HCIMOJB3YEMBIX BEJIMYUH, WX OOO3HAYEHUS M EIUHUIIBL,
HaXoAUThb (OPMYJIbI, CBA3BIBAIOILNE JaHHYI0 (PU3UYECKYIO BEJIUYMHY C APYTUMHU
BEIIMYMHAMUY;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJIECHUS,
UCHONBb3ysl (M3MUECKHE BEIWYHMHBI: JaBICHHUE Tra3a, TemIeparypa, CpeaHss
KMHETHYECKAsl DHEPIHsl XaOTHUYECKOTO JBMKECHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAasA
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEILJIOThI, BHYTPEHHSs 3HEprus, padora rasa,
KOO(QQUIMEHT NOJE3HOTO JEHCTBUS TEIUIOBOIO JIBUraTelssd; IpPU ONHUCAHUU
MNPAaBWIBHO TPAKTOBATh (DU3MYECKUN CMBICT HUCIHOJb3YEMbIX BEIUYHMH, HX
00O3HAUYECHHUA U EIUHUIBL, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTHMHU BEJIMYUHAM;

ONKCBHIBATH U3YYCHHBIC IIEKTPUUYECKUE CBOMCTBA BEIIECTBA U MICKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ys (PU3MUECKUE BEIMYMHBL IJIEKTPUUECCKHUI 3aps,
ANEKTPUYECKOE T10JI€, HANPSKEHHOCTD MOJIsA, MOTEHLHAJ, Pa3HOCTh MOTEHLIUAJIOB;
OpU ONMCAHUM MPaBWJIBHO TPAaKTOBAaTh (PU3MUECKUM CMBICI HCIOJb3YEMBIX
BEJIMYMH, UX OOO3HAYEHMs W EAUHMIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3HUYECKYIO BEJIMUUHY C IPYTMMH BETUYHMHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BceMupHOTro Tsarorenus, 1, Il n III 3akonsr HerotoHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DJHEPruM, 3aKOH COXPAHEHUsS MMILYJIbCa,
OPUHLMI CYNEPHIO3ULIHANA CHJI, IPUHLUII PABHOIPABUS WHEPLUAIBHBIX CUCTEM
OTCUY€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHs BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPrUU TEIUIOBOIO JBHKEHUS MOJEKYII C
aOCOJIIOTHON TeMIlepaTypoH, MEpBbId 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
NEKTPUYECKOro 3apsfa, 3akoH KylloHa, Npu 3TOM pasnuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIbL,
o01acT) NPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TMPUHILIMIBI JEHUCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHs HMX OE30MACHOTrO HMCIOJIb30BAHUS B
MOBCEHEBHOM JKH3HU;

BBINIOJIHATD JKCHEPUMEHTHI IO HCCIEIOBAHUIO (DU3MUECKUX SIBIICHUA W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopMmynupoBaTh MpodOieMy/3aadyy ¥ TUIOTE3y y4eOHOTO JKCIIEPUMEHTa,
co0upaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOpYyAOBaHHWS, MPOBOAUTH OMBIT U
(bopMyIIMpOBaTh BHIBOJIBI;

OCYUIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUECKUX BEIUYMH, IIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH ITOIPEITHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy  (PU3UYECKUMH  BEJIUYMHAMH  C
MCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUpOBaTh pE3yibTaThl IMOJTYYEHHOM 3aBUCHUMOCTU (DU3MUYECKUX BEIUYHH B
BU/JIe TaONMUI U TpadUKOB, IeJaTh BHIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS;

coOmro1aTh mpaBwiia 0€30MacHOr0 TPyJa MPU MPOBEIACHUU HCCICIOBAaHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW U MPOEKTHOU
JESTENBbHOCTU C MCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMUCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiatb pacy€THbIE 3aJa4d C SIBHO 3aJaHHON (U3HYECKOM MOJIENbIO,
UCIOB3Ys (PHU3HUECKHUEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7a4u
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKUE BEIUYUHBI U (POPMYJIBI,
HEoOXoAUMbIE NIl €€ pelleHUs, MPOBOAUTH PACUEThl U OIIEHUBATh PEATBLHOCTD
MOJIyYeHHOTr'0 3HAaYeHUsI (PU3NUECKON BEJIMYUHBI,

peliaTh KaueCTBEHHBIE 33/1a4H: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyX JCHHUU C OMOpPOM Ha M3y4YCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nuecKue sIBJICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  Y4YEeOHBIX  3aJa4  COBPEMEHHbBIE
MH(GOPMALIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TPEJCTaBICHUS y4eOHOW U HAyYHO-TOMYJISIPHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU aHATU3UPOBATH MOJTy4aeMyto HH(OPMALIUIO;

PUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIET0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJOTHUH;

MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PHU3UKE B MOBCEAHEBHOM >KU3HU
JUIsl obecrniedeHus 0€30MacHOCTH MPU OOpaIleHUHU ¢ NMPUOOpaMU U TEXHUUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbS M COOJIOJICHUS HOPM SKOJOTUYECKOTO
NOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTaThb B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pPOJIEH,
IUIAHUPOBAaTh PabOTy TpPyNIbl, PALMOHAIBHO pacCHpenessaTh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO OLICHUBATH
BKJIaJ] K&KJI0T0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IIPOOJIEMBI.

K kxoHiy oOyuenuss B 11 kiacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTD y O0YUAIOIINXCS YMEHUIA:

JE€MOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH M
TEXHOJIOTHH, B IMPAKTUYECKON AESATEIbHOCTU JIIOJEH, LIEIOCTHOCTh U €IUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHS M3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN IJIEKTPUUECKUH 3apsfl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa MPH PEIICHUU (PU3NUIECKHX
3ajay;

pacrio3HaBaTh (U3MYECKUE SIBJICHUS (IPOLIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKY U KBAHTOBOW (DPU3UKH: JNEKTPUUYECKAsi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE ICHCTBHS TOKa, B3aWMOJCHCTBUE
MarHuToB, 3JEKTPOMarHUTHAas WHIYKUUS, JEWCTBUE MAarHUTHOTO TIOJs Ha
IPOBOJHUK C TOKOM M JBWXKYLIMICS 3apsij, 3JEKTPOMarHUTHbIE KOJeOaHUS W
BOJIHBI, IPSIMOJMHENHOE paclIpOCTPAaHEHUE CBETa, OTPaKEHHUE, IPEIOMIICHUE,
uHTepdepenusa, audpakuus W TOMApPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dotosnextpudeckuii 3hdexT (poroaddekT), cBeToBOE NaBlieHNe, BOSHUKHOBEHUE
JMHENYaToro CHeKTpa aToMa BOAOPOJAa, €CTECTBEHHass M MCKYCCTBEHHas

PagOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTb  PA3JIMYHBIX  Cpel) U

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCHOJB3YsS (pU3MUYecKrue BEIUUYMHBIL:
ANEKTPUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUECKOE HANpsHKEHHE, AIIEKTPHUUECKOe
COIIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJNEKTPOABIKYINAsA cuia, paboTa TOKa,
MHJYKIUST MarHUTHOTO TMoJjs, cwia Ammepa, cuna JlopeHia, WHIYKTUBHOCTb
KaTyIlIKU, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOTO IMOJEH, MEpPUOoJi M YacToTa
KoieOaHuii B KoyieOaTENbHOM KOHTYpe, 3apsij U Cujla TOKa B MPOLEcce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOsHUE U
onTHYECKas CWa JIMH3bI, TPU OMHCAHWUHM MPABUILHO TPAKTOBATh (HU3UYECCKUI
CMBICIT HCIIOJIb3yeMbIX BEIWYMH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMKCHIBATh H3YYEHHbIE KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIONIb3Ys
(bU3NYecKre BEIMYHMHBI: CKOPOCTh DJJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPrus U UMIYJIbC POTOHA, IEPUOJ TIOJypachaia, SHEPTrus CBsI3U
aTOMHBIX SJ€p, MpH ONHWCAHUU TPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICIT
UCIOJIb3YEMbIX BEJIMYHMH, MX OOO3HAUYEHHUS M EIUHHIIbI, YKa3bIBaTh (POPMYJIBI,
CBA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYUHAMH,
BBIYHCIIATH 3HAU€HUE (PU3NYECKON BETUUUHBL;

aHAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUe
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MMAPaJUIEIbHOTO
COCMHEHNs IPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH AIEKTPOMAarHUTHOU
UHAYKIUHU, 3aKOH MPSAMOJUHEHHOTO PacpOCTPaHEHUs] CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHHaA Mg dortorddexra,
3aKOH COXPAHEHUSl DHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUYECKOr0 3aps/ia, 3aKOH COXPAaHEHUs MACCOBOI'O YMCIIA, MOCTyaarsl bopa,
3aKOH paJMOaKTUBHOIO pacmajia, Mpu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHULbI, O0JACTH)
IPUMEHUMOCTH;

ONpPEJENIATh HAllPaBICHUE BEKTOPA MHIYKIIMM MAarHUTHOIO MOJIsl IPOBOJIHHUKA
C TOKOM, Cuibl Amniepa u cuisl Jlopenua;

CTPOUTh W OINKCHIBATH H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3MUECKUX SIBIICHUUA W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUM: IPH 3TOM
dbopMmynupoBaTh MpodOieMy/3aady ¥ TUIOTE3y y4eOHOTO JKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO O0O0pYIOBaHHUS, MPOBOAMUTH OMBIT MU
(GbopMyIMpPOBATH BHIBOJIBI,

OCYIIECTBIISTH MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BETUYHH, IPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIWYMH C HCIOJIb30BAHHEM
OpSIMBIX U3MEPEHMI: TpU STOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHNUS;

coOr0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEICHUU HCCIEIOBAaHUMN B
paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKOM U IPOEKTHOU
JESITeIbHOCTU C WCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOIO
000pyI0BaHUS;

pemiatb pacy€THhIE 3aJa4d C SIBHO 3aJaHHON (U3MYECKOM MOJIENbIO,
UCIOJIb3Ys (PU3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJla4u
BBIOMpaTh (HPU3NYECKYIO MOJIENb, BBIACIATh (YU3NUECKUE BEIUYUHBI U (HOPMYIIbI,



HEOOXOAUMBIE [UIsl €€ pElIeHUs, IPOBOAUTh PACYETHI U OLIEHUBATH PEAIbHOCTD
MOJy4YEHHOT0 3HaUYeHUs (PU3MUECKON BEJIMYUHBL;

pelarh Ka4eCTBEHHBIE 3a/1a4l: BbICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LENOYKY PACCYXKACHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznyecKue sIBICHUS;

UCIONBb30BaTh  MPH  pElIEHUHu  y4uyeOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJIOTHU JUJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON MHGOpMaIUK, MOIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKU AaHAJIM3UPOBATH M10JIy4aeMyH0 HH(OPMALUIO;

OOBSICHATh IPUHLMIIBI JEHCTBUS MAallUH, HIpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30MacHOr0 MCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHME IMPOLECCOB OKPYKAIOLIErO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PHU3UKE B MOBCEAHEBHOM >KU3HU
i obecriedyeHus: 0€30MacCHOCTU MPHU OOpaleHHH ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JUIsl COXPAHEHUs 310pOBbs U COOJIIOJIEHUSI HOPM 3KOJOTMYECKOIro
IIOBEJCHUS B OKPYXKAIOLLEH CPEC;

paboTaTb B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pPOJIEH,
IUIAHUPOBAaTh PabOTy TpPyNIbl, PALMOHAIBHO pacHpenessaTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESITEIbBHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBAaTHO OLIEHUBATH
BKJIaJ] K&KJI0Tr0 U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IIPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/mm Kontpoabnsl | IIpakTHyeckn
NMpOrpamMmbl Bcero o0pa3oBaTtejibHbIE
e padoThbI e padoThbI
pecypcsl
Paznean 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA
1.1 du3ukKa U METOAbI HAYYHOI'O MO3HAHUS 2 bubmorexa [JOK
' A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kuemarnka > https://m.edsoo.ru/7f41b£72
bu6mmoreka [IOK
22 flutamiica ’ hitps://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUSI B MEXAHHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no paszneny 18

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ruw/7f41bf72
bu6mmoreka [IOK
3.2 OcHo €pMOJINHA 10 1
HOBBL TEPMOIHHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHUS BEILIECTBA. 5 bubnuorexa IIOK

®da3oBbIe EPEXOIbI

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




Hroro no pazgeny 24
Paznea 4. JIEKTPOJIUHAMUKA
bubnunoreka [JOK
41 DUeKTpoCTatiiia 10 https://m.edsoo.ru/7f41bf72
ITocTOsIHHBIM 2IEKTpUYECKUM TOK. TOKHU B bu6nuorexa IIOK
4.2 12
pa3sIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJTACC

KoanvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne ni/m P KonTpoisn IIpakTHyeck (acpp :
NMpOrpamMmblI Bcero o0pa3oBaTejbHbIE
ble padoThI ue padboTbl
pecypchbl
Paznen 1. JIEKTPOJIUHAMUKA
L1 MarnuTtHOe nosue. NeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
’ WHIYKLUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4YecKHe 1 AIEKTPOMATHUTHBIE 9 1 bubnmoreka [JOK
’ KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
27 MexaHU4eCKHUE U DJIEKTPOMArHUTHbBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnunoreka [JOK
23 Onuia 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crielIManbHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMEeHThI KBAHTOBOW ONTUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97¢




but6mmoreka [IOK

4.2 C 4
TpocHHE aToMa https://m.edsoo.ru/7f41c97¢
bubnunoreka [JOK
4. A
3 TOMHOC A7IpO > https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

but6mmoreka [IOK

5.1 DneMEeHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 hitps://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o061matoniee MOBTOPEHHE 4 ngﬁ;ﬁfgggﬁ%fmcwc
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanvecTBo 4acoB 1 DJIeKTPOHHBbIE
ara
Ne Kontposs | Ilpaktuuec uuppoBkbIe
Tema ypoka H3Yy4YeH
n/n Bcero HbIE KHe st o0pa3oBaTejibHbIE
padoThI padoTshI pecypchbl

1 ®usnka — Hayka o npupoae. Hayunsie 1 bubnmoreka [JOK
METO/IbI [TO3HAHUS OKPYIKAIOLLETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo (pu3uku B popMHUpOBaHUH

2 COBPEMEHHOMN i)a HOH qu)t EI/IHIE)I MHpa, B 1 Brbnmorexa LIOK

P . 7 P \,p ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEeATENbHOCTH JIFOIEU
MexaHnyecKkoe NBIKEHHUE.

3 OTHOCHUTEIBLHOCTh MEXaHUYECKOT'O 1 bubnuotexa [JOK
newxenus. [lepemenmienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMepHOE IPIMOIHMHENHOE IBUKCHHE 1 bubnnorexa LIOK

proe P https://m.edsoo.ru/f0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIMHENHOE | bubnmoreka [JOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobonHoe najgeHue. Y cKopeHue | bubnmoreka [JOK
CBOOOJTHOTO TTAJICHUS https://m.edsoo.ru/ff0c39¢cc

7 KpuBonuneiinoe npuxxenue. /[snxenue 1 bubnuorexa IIOK
MaTepUalIbHOU TOUYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun oTHOCHUTENBHOCTH | anues.

N but6mmoreka [IOK

8 HNuepunanbHble cucTemsl oTcyera. [lepBblit 1

3akoH HproroHa

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuna. [IpuHIMn cynepno3uiuu

9 cui1. Bropoii 3axod Herotona s bubnmorexa LIOK
. P N https://m.edsoo.ru/ff0c3be8
MaTepUalbHOU TOUKU
10 Tpernii 3akoH Hpr0TOHA J17151 MaTepHAIBHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOoH BCEMUPHOTO TAroteHus. Cumna bubnmoreka [JOK
TshKecTU. [lepBas kocMHuuecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cwita ynpyrocrtu. 3akoH ['yka. Bec Tena
yipyr YK https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koadunment tpenus. Cuna
13 COIl OTII/)IBJ'IGHI/IH 3§ (11)/1(1),HBI/I}KGHI/II/II) Tela B bubmmorexa LIOK
p p https://m.edsoo.ru/ff0c3{76
YKUJKOCTHU WM ra3e
[TocTynarenbHOE M BpallaTeIbHOE JBUKEHUE
14 a0CoOMIOTHO TBEPAOTO Tesia. MOMEHT CHITBI. bubnmoreka [JOK
[Ineqo cunbl. YcnoBust paBHOBECHs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynsc MaTepuanbHOM TOYKH, CUCTEMBI
15 MaTepuaIbHbIX TOUYEK. MIMIynbe cuibl. 3aKOH bu6nuorexa IIOK
COXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE
PaGora u momrHOCT critbl. Kunetudeckast
o but6mmoreka [{OK
16 SHEPTHs MaTepHalbHON ToukH. Teopema 00
N https://m.edsoo.ru/ff0c4502
M3MEHEHUN KUHETHYECKOM SHEPTUHU
[TorenumanbHas sHeprus. [loTeHnnanpHas
17 SHEprus ynpyro neopMUpPOBaHHOMN bu6nuoreka [IOK
npykuHsbl. [loTeHnanbpHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTH 3eMIIU
18 [TorenuuanbHbIe U HENOTEHUUAIBHBIE CHUIIBI. bubnmoreka [JOK




CBs3b paOOTHI HEMOTEHIUAIBHBIX CUJI C
M3MEHEHHEM MEXaHUYECKOU dHEPIrun
CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHUYECKON SHEPTUU

https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHast pabota «lccaenoBanue CBs3H
paboTHI CHJIBI C U3MEHEHUEM MEXaHUYECKOM
SHEPrUH TeJla Ha IPUMEPE PACTIKECHUS
PE3UHOBOTO KI'YTa

20

KontponsHas padora no Teme «KunemaTnka.
JlnHamuka. 3aKOHbI COXPAHEHUS B
MEXaHUKE»

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. uddysus

bub6nunoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHXKEHUS U B3aUMOJCHCTBUS
4acTHIl BeliecTBa. Moienu CTpoeHHsI ra3oB,
KUJKOCTEH U TBEPABIX TEIl

23

Macca monekyn. KoauyecTBo BemecTsa.
[TocTostnnas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa u e€
usmepenue. lllkana remneparyp Llenscus

25

HUneansuerii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeaHEe KHHETUYECKOM SHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

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

27

3akon JlanbToHa. ['a30BbIC 3aKOHBI




JlaGopaTtopHast pabora «MccnenoBanue

28 3aBUCUMOCTH MEXKy TTapaMeTpamMu
COCTOSIHUS Pa3peKEHHOTO ra3ay
29 N3onporiecchl B M€adbHOM ra3e u ux bubnunoreka [JOK
rpadguyeckoe mpeICTaBICHHIE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprusi T€pMOAMHAMHUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ N3MCHEHUSI. bubmuoreka [JOK
KomnuuectBo temnoTsl u pabora. BHyTpeHHs s https:/m.edsoo.ru/ff0c5952
SHEPIHs OJJHOATOMHOTO MJIEAJIbHOTO ra3a
31 Bunael renonepenaun bubmorexa [TOK
A e https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonuuecTBo TEMIOTHI IIPpU TEILIONEPEIAUE bubnnorexa LIOK
N P P ' https://m.edsoo.ru/ff0c5c36
AnnabaTHBIN Tporecc
1 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bu6nuorexa IIOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTs IpoIIeCcCoB B MIPUPOIE. bu6nuoreka [{IOK
BTopoii 3ak0OH TEpMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 punnun neiicreus u K1 TeroBoit bu6nuoreka IIOK
MAallAHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIIJ]
37 DKOJIOTHYECKHE TTPOOIEMBI TETTIOAHEPTETUKH
18 O606maromuit ypok «MosnekynspHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas pabora 1mo Teme
bubnunoreka [JOK
39 «MonekynspHas ¢puzuka. OCHOBBI

TEPMOANHAMUKN

https://m.edsoo.ru/ff0c6a50




[TapooOpa3oBaHue ¥ KOHICHCAIIHSL.

bubnunoreka [JOK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A1 AOcCoNIOTHAS 1 OTHOCHUTEIIbHASI BIIAYKHOCTh bubmuoreka [JOK
BO3Ayxa. HachlleHHsbIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannuueckue u
4 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnmoreka [JOK
KpuCTaJI0B. JKuakue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUabl
43 [InaBnenue u xpucraumsanus. Y geybHas bubnuorexa IIOK
Teruiora miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
but6mmoreka [{OK
44 YpaBHEHHE TEILIOBOTO OajlaHca
P https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus Ten. DIEKTPUUECKUI 3aps. bubnmoreka [JOK
JIBa BU1a 3JIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0c6bcc
[TIpoBOIHUKY, TUINEKTPUKHU U
46 n(fn TIPOBOJHUKHU 3aK(I))H COXpaHCHUS bubmorexa TIOK
YHpOBOA ’ P https://m.edsoo.ru/ff0c6bce
AIEKTPUYECKOTO 3apsia
47 BsaumopeiictBue 3apanoB. 3akoH Kyiona. bubnmoreka [JOK
To4euHbIil JIEKTPUUYECKUI 3apsi]l https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTD 3JEKTPUYECKOTO MOJIA.
48 [IpuHIMI CyTIepHO3UIIUH JIEKTPHICCKUX bubmorexa HOK
P VH yiep B .. P https://m.edsoo.ru/ff0c6df2
nosiei. JIunuu HanpsKEHHOCTH
49 Pabota cui 37eKTpOCTaTHIeCKOro MOJsl. bu6nuoreka [IOK
ITotenmuan. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
ITpoBOHUKY U AUBTEKTPUKH B
50 Z-)JII;KT OCTaTUYECKOM nlcie bubmorexa [OK
P ' https://m.edso0.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTb
51 OnektpoéMkocTb. Konnencarop bubnmoreka [JOK




https://m.edsoo.ru/ff0c7126

52

DneKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPAa.
DHeprus 3apsHKEHHOT0 KOHJGHCATopa

bubnunoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHast paborta "U3mepenue
AIIEKTPOEMKOCTH KOHJEeHcaTopa"

54

[IpuHMn nelicTBUA U IPUMEHEHUE
KOHJICHCAaTOPOB, KOIMPOBAJIBLHOTO anapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUUECKAs
3amuTa. 3a3eMJICHUE AIEKTPOIPUOOpPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBaHusl. [locrosaunsiii Tok. Cuna
toka. Hanpsbxkenue. ConpoTuBiieHue. 3aK0H
Oma 11 yyacTka 1enu

56

[TocnenoBarensHOE, MapatieabHOE,
CMEIIaHHOE COeIMHEHHE TIPOBOTHUKOB.
JlaGopartopHas pabota «/3yueHue
CMEIIAHHOTO COCJMHEHUSI PE3UCTOPOBY

0.5

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

57

PaboTta 1 MOIITHOCTB AJIEKTPUYECKOTO TOKA.
3akoH Jxoynsa-Jlenna

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 171 TOJTHOM (3aMKHYTOH )

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUEC.

JlaGopatopHas pabota «3mepenue J1C
MCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

PesepubIil ypok. KonTpoashas pabora mo
teme "OnekrpoauHamuka” / Beepoceuiickas
npoBepoyHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok «JIeKTPOIUHAMUKAY) /

bu6mmoreka [IOK




I'opoBasi KOHTpOJILHAs padoTa

https://m.edsoo.ru/ff0c88be

DNeKTpOHHas IPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS

61 1
METAJVIOB OT TEMIIEPATYPHI.
CBepx1npoBOAUMOCTh
& DJIeKTpUYECKui TOK B Bakyyme. CBoiiCTBa |
3JIEKTPOHHBIX IIyYKOB
[TonynpoBoiHUKH, X COOCTBEHHAs U
1P . bubmmorexal [OK
63 IpUMecHas MpoBOAUMOCTb. CBoiicTBap—n- 1
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHuKOBBIE TPUOOPHI
DNEeKTPUYECKHUI TOK B pacTBOpax H
64 paciuiaBax 3JE€KTPOJIUTOB. | bubnnorexal [OK
DJIEKTPOIMTUYECKAS JUCCOLIHAITHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIEKTPUUYECKUH TOK B ra3ax.
. . bubmorexal [OK
65 CamocTosITeIbHBIN 1 HECAMOCTOSTEIbHBIHN 1
https://m.edsoo.ru/ffO0c84ae
paspsa. Mounus. [1nazma
DneKTpuuecKkue mpuOopsl U yCTPOMCTBA U UX
66 1} aKTIE‘{eCKOG 1} IEMGH(I:HI/IC };'I I;lema 1 bubmorexallOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
KonTponbhas pabota mo Teme
67 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnnorexal [OK
3IIEKTPUYECKHUI TOK. TOKH B pa3IMuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHbIiTypok.O6001IAI0NINIA YPOK T10 1 bu6mmorexal [OK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJTACC

Koau4vecTBOo 4acoB n DJIeKTPOHHbIE
ara
Ne T Konrtpoas uudposbie
€Ma ypoka HpaRanec H3y4YeH
n/n Bcero HbBIE oOpa3oBaTejibHbIE
KHue padorpl | HA
padoTbI pecypchl

[TocTossHHBIE MATHUTHI U UX

| B3aumojeiicTere. MarautHoe nose. Bektop | bubmuoteka [IOK
MAarHUTHOM MHAYKUHH. JINHUM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarnuTtHo€ noJjie IpOBOJHUKA C TOKOM. BuG 110K

N noIMoTEKa
2 OnbiT Dpcrena. Bzaumopelictaue 1
https://m.edsoo.ru/ff0c98fe

MPOBOJHUKOB C TOKOM

3 Jlaboparopnast pabota «3yuenue | | bubmmoreka [JOK
MarHUTHOTO TIOJIA KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C

4 tokom. Cunia Amnepa. JlabopaTopHas paborta 1 1 bubmmoreka [JOK
«Hccnenosanue NeUCTBUSI HOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MAarHuTa Ha paMKy ¢ TOKOM
JleiicTBMe MarHUTHOTO TIOJIS Ha BuG 1OK

noImoTeKa
5 JBUKYILYIOCS 3apshkeHHYHo yacTuily. Cuna 1 httos://m.ed e~
ps://m.edsoo.ru/ff0c

Jlopenna. PaGora cuiel Jlopeniia
DOnexkTpoMarauTHas HHAYKIUs. [loTok

6 BEKTOpa MarHUTHOM uHAyKIuu. I1C |
WHIYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykiuu Papanes

. JlaGopatopnas pabora «MccnenoBanue 1 1 bubnmorexa LIOK

SABJICHUA BHCKTpOMaFHI/ITHOﬁ HUHIOAYKIUW

https://m.edsoo.ru/ff0cal 50




NHAyKTUBHOCTB. SIBI€HUE CAMOMHIAYKIIUH.
OJ1C caMOMHAYKIIUH. DHEPIUsi MArHUTHOTO
TOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
oJjie

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre yCTpocTBa U UX MPUMEHEHHE:
MOCTOSAHHBIC MAarHUTHI, 3JICKTPOMAIrHUTHI,
ANEKTPOABUraTeNb, yCKOPUTENIN
3JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeYb

10

O6o0maromuii ypok «MarHuTHoOE ToJe.
DNeKTpOMarHUTHAS HHIYKIIUSD

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas padora no teme «MarautHoe
noJe. DJIeKTPOMAarHUTHAs UHIYKIIHSD»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOHBIC MEXaHUYECKHE KOJIeOaHusI.
["apmonmnueckue koneOaHus. Y paBHEHHUE
rapMoHHYeCKuX Kojebanui. [IpeBpamenne
SHEPIUU

bu6nuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota «MccneqoBanue
3aBHCHUMOCTH MEPHO/Ia MAJIBIX KoJeOaHU
rpys3a Ha HUTU OT AJIMHBI HUTU U MAaCChbl
rpy3a»

14

Konebarenbublii kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B UACATHLHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKITY
MEXaHWYECKUMH U 3JIeKTPOMAarHUTHBIMH
KoJIe0aHUAMU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
OHCPTHUU B UACAIIBHOM KO.IIG63_T€JIBHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4




[IpencraBieHue o 3aTyXaroMMX KOIeOaHUAX.
BrinykeHHbIE MEXaHUYeCKUE KOJIeOaHusl.

bu6nmmoreka [IOK

16 Pe3onanc. BeinyxneHHbIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHUS
[Tepemennbiii Tok. CUHYCOUIATBHBIN
17 IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO bubnumorexa [IOK
TOKa. AMIUTUTYHOE U JEHUCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHE CUJIbI TOKA U HATIPSIKEHUS
13 Tpanchopmatop. [IponsBoactso, nepeaayda u
noTpedeHne MEKTPUUECKON SHEPTUU
Y CTpoUCTBO U IPAKTUYECKOE TPUMEHEHHE
19 AJIEKTPUYECKOT0 3BOHKA, TeHEpaToOpa bubmmorexa [IOK
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOI0 TOKA, JIMHUI 3JIeKTponepenayd
DKOJIOTMYECKHE PUCKHU IIPU IPOU3BOJCTBE
20 anekTposHepruu. KynbTypa ncnosib30BaHus
AJIEKTPOIHEPIUH B TOBCETHEBHOM JKU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
11 pacnpoctpanenus. [lepuon. Ckopocthb bubnuorexa LIOK
pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ff0ccad4
ITonepeunsle ¥ MPOIOJILHBIE BOIHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnnoreka [IOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
3 DnEeKTpOMarHUTHHIE BOJIHBI, X CBOICTBA U bub6nmorexa [IOK
ckopocTsb. IlIkana 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIHNIBI paTuOCBSA3HU U TEJIEBUICHMUS.
Passurtue cpencts cBsa3u. Paguonoxanus
25 KontponbHas padora «KonebaHust 1 BOJTHBDY bubmmorexa [IOK

https://m.edsoo.ru/ff0cc618




[IpsamonuHeliHOE pacIpOCTpaHEHHE CBETA B

26 OJTHOpOIHOU cpene. TouyeuHblii HCTOYHUK bubmorexa LOK
p pese. https://m.edsoo.ru/ff0cd350
ceera. JIyu cera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3o0pakeHuil B MI0CKOM bubmmorexa LIOK
' p p https://m.edsoo.ru/ff0cd4e0
3epKaje
[Ipenomnenue ceta. [loaHOE BHYTpEHHEE
28 orpaxxenue. IIpenenbHBII yroa NOJIHOTrO buGnnorexa [IOK
P P - https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 JlaGopatopnas pabora «3mepenune bub6mmorexa [IOK
IOKAa3aTellsl IPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
Jlunzel. [Moctpoenne n300paxeHUH B TNH3E.
30 do aTo II)<OV 3 5 euYeHne bubmmorexa [IOK
MyJia TOHKOW JIMH3bI. Y BEJIMUECHU
pMY https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlaGopatopnas pabora «MccnenoBanue
CBOWCTB M300paKCHUH B JIMH3aX)
Hucniepcust ceera. ClOXHBIH cocTaB 6e10ro
32 cera. [[Ber. JlabopaTopHnas pabora
«Halmronenue aucnepcuu cBeTay
1 Wnrtepdepenuus ceeta. udpaxius ceera. bubmmoreka [JOK
Hudpakiuonnas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30MaCHOTO TPUMEHEHUS
['panu1Ibl TPUMEHUMOCTH KJIACCUUYECKOM
36 MexaHuku. [locTynarsl cnennanbHON TEOpUU Bubmmorexa LIOK
oty P https://m.edso0.ruw/fOct862

OTHOCHUTCIBHOCTHU




OTHOCHTENILHOCTD OIHOBPEMCHHOCTH.

Bbu6nuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKPaIIEHUE JITTUHBI https://m.edsoo.ru/ff0cfa42
DHEPrusi 1 UMITYJIbC PEISATUBUCTCKOMN
38 yacTuilbl. CBA3b MACCHI C DHEPTUEH U Bu6mmorexa [IOK
HpL p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
KonTponbhas pabota «Ontuka. OCHOBBI bubmmoreka [JOK
39 .
CIIELIUAIIBHOU TEOPUH OTHOCHUTEIIbHOCTH https://m.edsoo0.ru/ff0ct610
40 ®otonsl. ®opmyna [Inanka. DHeprus u bubmmoreka [JOK
UMITYIBC (OTOHA https://m.edsoo.ru/ff0cfel6
A1 OTtkpsiTHE U HccaenoBanue portorddexra. bubmmorexa [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonsl portorpdexra. YpaBHeHUE
42 BﬁHmTegﬁa an){(l)Q)OToaq)(geKTa «Kpacnas Bu6mmorexa [IOK
a - «BP https://m.edsoo.ru/ff0d015¢
rpanuIay Gorodddexra
43 Hasnenue ceera. Onbite I1. H. JIeGenena. bubmuoreka [JOK
XHUMHIYECKOe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUUecKre yCTPOMCTBA M MPAKTHUYECKOE
44 npuMeHeHue: GoTo3IeMEHT, (POToaaTUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3amay mo reme «1€MEHTHI bubmuotexa [IOK
KBaHTOBOM ONTHUKW https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITE
46 Pezepdopna no paccesHuto a-4actu bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[ImanerapHas MoJenp aToMa
bu6nmmoreka [IOK
47 [Toctynater bopa
TYTATE BOP https://m.edsoo.ru/ff0d0afa
43 Wznyuenue u nornoiieHue GoTOHOB MPU bubmmorexa [JOK

IIEPEXO0/I€ aTOMA C OJJHOTO YPOBHS DHEPTUU

https://m.edsoo.ru/ff0dOafa




Ha Jpyroi. Buasl cnekTpos

49

BonaHoBble cBOlicTBa YacTull. BojaHBI Ae
Bbpoiins. KopryckynisspHO-BOIHOBO#
nyanu3M. CIIOHTAaHHOE U BBIHYKICHHOE
W3JTy4YeHHE

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0d0cal

50

OTKpbITHE PaTUOAKTUBHOCTH. OTBITHI
Pezepdopaa o onpenenennio cocrasa
PaANOAKTUBHOTO U3ITY4CHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgaoiicTBa anbda-, 6eTa-, raMMa-u3TyICHU.
Bnusiaue PaaAOaKTUBHOCTH HA JKUBBIC
OpraHu3Mbl

52

OTKppITHE IPOTOHA U HEUTPOHA. 130TONEI.
Anbda-pacnaa. DIeKTPOHHBINA U
MO3UTPOHHBIN Oera-pacnan. ["amma-
U3Iy4eHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsA3M HYKJIOHOB B sipe. SnepHble
peakuun. Snepusiit peaktop. [Ipobnemsl,
MEPCIEKTUBBIL, YIKOJOTUYECKUE ACTIEKTHI
SJIEPHOU DHEPrETUKU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHbIe YacTUlbl. OTKpBITHE
Mo3UTpoHA. MeToIbI HAOMIOACHUS U
pPErucTpaluu IEMEHTAPHBIX YaCTHII.
Kpyraslit cton «@yHI1aMeHTalbHbIE
B3auMOICHCTBUA. EAMHCTBO usmaeckoit
KapTUHBI MUP»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BuTHs acTpoHOMuUH. [IpuknanHoe
Y MHPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. Bun 3B&31HOTO Heda.




Co3sBesnus, ipKue 3BE3/IbI, TUIAHETHI, UX
BUANMOE ABKeHue. CoHeYHas cucTeMa

56

COHHHC. COHHG‘IH&SI AKTUBHOCTBD. I/ICTO‘IHI/IK
sHepruun CoJiHIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI ITTaBHOM ITOCJIEA0BATEIILHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spoatonuu COoJIHIA B 3BE3]T

58

Muneunsiii [IyTe — Hama ['anakTuxa.
ITonoxxenne u npuxenue ConHua B
lNanaktuke. I'amaktuku. YEpHbIE NBIPHI B
Apax TalaKTHK

59

Bcenennas. Pas0eranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe usinyyeHue.
Meraranaktuka

60

Hepemennbie mpoOiieMbl aCTpPOHOMUHT

61

KonrponbHas pabota «91eMeHTHI
aCTPOHOMMHU M aCTPOPUIUKN»

62

Oo6o06matomuii ypok. Poib Gusuku u
ACTPOHOMHUH B SKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COTMAIBHOM M STHYSCKOM
cdepax AeqaTeIbHOCTH YeTI0BeKa

63

O6o06maromuii ypok. Poibs u mecto Gpusuku
Y aCTPOHOMHH B COBPEMEHHON HAy4YHOU
KapTUHE MHUpa

64

O6o0maromuii ypok. Pons ¢puzndeckoit
Teopuu B POPMUPOBAHUH TIPEICTABICHUI O




¢busnveckoil kKapTUHE MUpa

O6o0maromuii ypok. Mecto ¢pu3nvecKoit
KapTHHBI MUPa B OOIIEM STy COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHbIX NIPEICTABICHU O !
IIPUPOJE
66 PesepsHblil ypok. UTOroBasi KOHTpoJIbHast |
padora
67 Pe3epBHbIil ypok. DIeKTpoIuHAMUKA. |
Ontuka. Ocuossr CTO.
68 Pesepubrii ypok. KBanroBas ¢usuka. | bubnnorexa LIOK

DeMeHTHl aCTPOHOMUU H aCTPOPHU3IUKU

https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOUN ITPOT'PAMMBbBI

10 KITACC

Kon
nposepsie
MOT0
pe3yJbTaTt
a

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl CpeIHEero o01ero od0pa3oBaHus

JIeMOHCTpHUPOBATh Ha MPUMEPaxX PoJib U MecTO (PU3MKH B (OPMUPOBAHUHU
10.1 COBPEMEHHOM HayYHON KapTHUHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKH

Y TEXHOJIOTUM, B IPAKTUUECKOU JEATEIbHOCTH JIIOAEH

YYHUTHIBATh TPAHMIBI MPUMCHCHHS HW3YYCHHBIX (DU3HUCCKHX MOJICIICH:
MaTepuagbHas TOYKa, WHEpUHaIbHAas cHcTeMa oOTcuéra, abCONIIOTHO
10.2 TBEPJIOE TENIO, WACATbHBIA Ta3; MOJAEIU CTPOCHHS Ta30B, JKUIKOCTEU U
TBEPABIX TEJN, TOYCUHBIA DJICKTPUUCCKUH 3aps] — TMPU PEIICHUU

(bU3UYEeCKUX 3a71a4

Pacno3naBate (usnueckue sBieHUs (MPOIECCH) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOH TEeopuu
CTPOCHMSI ~ BEIIECTBA W  JJIEKTPOJAWHAMUKHU:  pPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABHM)KEHUE, CBOOOJHOE IMaJeHHe Tell,
IBW)KEHUE TI0 OKPY)KHOCTH, WHEPIHS, B3auMojeicTBue Teir; auddysus,
10.3 OpOYHOBCKOE JIBUXKEHHE, CTPOEHUE IKHMIKOCTeH © TBEPABIX TeT,
u3MeHeHue o0bEéMa Tela NpH HarpeBaHUM (OXJIAXJACHHWH), TEIUIOBOE
paBHOBecHEe, WCIAapeHUE, KOHICHCANMs, IUIaBJICHUE, KPUCTAJLTU3aIus,
KHIICHUE, BIAQXXHOCTh BO3/yXa, IOBBIIICHWE [ABJICHHS Ta3a MpPH €ro
HarpeBaHUU B 3aKPHITOM COCYJ€, CBA3b MEX]y MapaMeTpaMu COCTOSHHS

rasa B U30MpOoLECCCax; SJICKTpU3alusi TCII, BBaHMO,Z[efICTBHe 3apsaa10B

OnuceiBaTh MEXaHUYECKOE IBUIKEHUE, UCIIONB3YS (PU3NYECKUE BEIMUMHBIL:
KOOpJAMHATA, MYTh, MEPEMEIIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela,
CWJIa, UMIYJbC TeJla, KMHETUYeCcKas JHEeprusi, MOTEHIMAllbHAs SHEpPrus,
10.4 MexXaHW4eckas paboTa, MeEXaHHYecKass MOIIHOCTh, TPHU ONHUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3WYECKUN CMBICI HCIOJIb3YEMbIX BEIMYWH, HX
0003HAaYeHUS W EIUHUIIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JaHHYIO

(bu3NYECKyIO BEIUUUHY C APYTUMHU BETUYUHAMU

OnucHIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI M TEMJIOBBIC SIBJICHUA,

10.5

UCTIONBb3Ysl (U3WYECKHe BEIWYWHBI: JaBJI€HUE Trasa, TeMIeparypa,




CpCAHAA KHUHCTUUYCCKAA OHCPrud XaOTHYCCKOro MABWIKCHHUA MOJICKYII,
CpeIHEKBaJpaTUYHasi CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEIUIOTHI,
BHYTPEHHSSI dHEprus, padorta raza, Kod(pQGUIMEHT MOJE3HOTO ACHCTBHS
TEIUIOBOTO  JBWTATENsI; TPU  OMHCAHMM  TPABWJIBHO  TPaKTOBaTh
(bH3I/I‘IeCKHI>'I CMBICIT HUCIIOJIB3YCMBIX BCJIWYMUH, HUX O603Ha‘-IGHI/I$I n
€IMHUIBI, HAXOIUTh (OPMYJBI, CBSI3BIBAIOIIME JaHHYIO (H3UYECKYIO

BCIIMYHUHY C APYTrMMH BECINYNHAM

10.6

OnwuceBaTh  W3y4YCHHBIE  DJIGKTPHUECKHUE  CBOWCTBA  BEHIECTBA U
ANIEKTPUYCCKUE SBJICHUS (IIPOIECCHI), UCTIONB3Ys (DU3NUCCKUE BEITUUHHBI:
JNEKTPUYECKUN 3apsil, DIEKTPUYECKOe TOoJe, HANpPsHKEHHOCTh OIS,
IIOoTCHOUAJ, Pa3HOCTb INOTCHIHUAJIOB, npu OnnrucaHumn IMpaBUJILHO
TPAaKTOBATh (PU3UUECKUN CMBICI UCIIOJIB3yEMbIX BEIMYHMH, UX 0003HAUYCHUS
W CIWHUIIBL, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO

BCJIIMYHHY C APYTUMH BCIUYNHAMU

10.7

aHATM3UPOBATH (PU3UUCCKUE MPOIIECCHI U SIBJICHUS, UCIIOJIB3Ys (PU3HMUECKUE
3aKOHbl U NPUHUUIIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3axoHbI
HproToHa, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHECHUS
WMIyJbCa, TMPUHIUII CYNEPHO3HUIMU CHUJ, MPUHIUI PaBHOIPABUS
WHEPIHUATbHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUYECKYIO TEOPHUIO
CTPOEHUSI BEUIECTBA, TIa30BbIE 3aKOHBI, CBA3b CPEIHENM KHHETUYECKOM
SHEPTUM TEIUIOBOTO JBWIKEHHUS MOJEKYJ C aOCOIOTHOW TEeMIEepaTypou,
MEpPBbIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS DSJIEKTPUUYECKOTO
3apsiga, 3akoH KylloHa; mMpu 3TOM pa3nuyaTrh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHHE U YCIOBUS (TpaHHIIBI, 00IaCcTH)

MIPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHbIE NPUHIUMBI JCHCTBUS MAIlMH, MPHOOPOB U
TEXHUYECKMX  YCTPOMCTB; pa3iuyaTh yCJIOBHA HX  0€3011aCHOTrO

HCIIOJIb30BaHUA B HOBCCI[HCBHOﬁ JKHN3HHU

10.9

BBIMONHATE AKCHIEPUMEHTHI 10 HCCICIOBAHNI0 (DU3MYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAHMEM TIPSMBIX M KOCBEHHBIX W3MEPEHUH; TpHU
sToM (opmynmpoBaTh TpobieMy (3amady) W TUNOTE3y y4eOHOro
IKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEAIOKEHHOTO 00OpYyI0BAHUS,

MPOBOAUTH OIBIT U POPMYITUPOBATH BHIBOIBI

10.10

OcCymIecTBISATh NMPSIMbIE U KOCBEHHBIC M3MEpPEHUsT (QU3NUYECKUX BEIUYHH;
IpU 3TOM BBIOMPATh ONTHUMAJIbHBIM CHOCOO M3MEPEHHs] M UCIHOJIb30BaTh

W3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI

10.11

HCCJ’ICI{OB&TB 3aBUCUMOCTH  MCXKIY (1)I/ISI/ILICCKI/IMI/I BCIIMYMHAMH C

UCIIOIb30BAHUEM IIPSMBIX HM3MEPEHUH; IPU OTOM KOHCTPYHPOBATH




YCTaHOBKY, (DUKCHpOBATh pPE3YyIbTAaThl MOJYYEHHOW 3aBUCHUMOCTHU
(UBUYECKUX BEIMYMH B BUJE TAOMUIl M rpaduKOB, JENaTh BBIBOIBI IO

pe3yiabTaTaM HUCCICI0OBAHUA

10.12

Cobmronate npaBuiia 6€30MaCHOTO TPyAa MPU MPOBEACHUU HUCCIIEIOBaHUN
B paMKax y4yeOHOTO DSKCIIEpUMEHTa, Y4eOHO-HCCIEeNOBaTEIbCKOW U
IIPOEKTHOM AESITENBHOCTH C UCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPONCTB

1 J1ab0paTopHOro 000PYIOBAHUS

10.13

Pemate pacuérHple 3amauM ¢ SIBHO 3aJaHHON (DU3MUECKOH MOETbIO,
UCTOJB3Ys (pr3MUecKue 3aKOHbI M MPUHIIMIIBL, HA OCHOBE aHAJIHM3a YCIOBUS
3aJjauu BbIOMPATh (PU3MUECKYIO MOJEIb, BBIIENATh (PU3MUECKUE BEITUUMHbI
u GopMynbl, HEOOXOOUMbIE Ul €€ pEelIeHHs, HNPOBOAUTH pacuéTsl U

OLCHUBATH PCAJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHHU A (1)H3H‘-I€CKOI\/'I BCJINYHHBI

10.14

Pemate Ka4eCTBEHHBIC 3a/1a4u: BBICTPAaNBaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCYXKIEHUW C ONOpPOM HAa H3YyYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SIBJICHHUA

10.15

Hcnonp3oBaTh  MpU  peUmIeHMHM  Y4eOHBIX  3a7ad  COBPEMEHHBIE
nH(OpMallMOHHbIE  TEXHOJOTUH U1 TIOUCKAa, CTPYKTYpPUpPOBaHUS,
UHTEpIIpPETAllM M TPEACTaBICHUS Y4eOHOM M HayYHO-TOMYJISPHOMN
uHpOpPMALIMY, TOJNYyYCHHOH W3 pPAa3JIMYHBIX HMCTOYHUKOB, KPUTHUECKH

aHAJM3UPOBATh MOJydaeMyto HHPOPMAIUIO

10.16

[IpuBoauTH TpUMEpHl BKJIAZa POCCHUHCKMX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MHpa,

B pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

10.17

Hcmonb3oBats TCOPCTUYCCKUC 3HAHUA 10 q)HSHKe B HOBCGI[HCBHOﬁ KU3HU
st obecrieueHuss OE30MacHOCTH TIPU  OOpalieHud ¢ TpudopamMu U
TEXHUNYCCKUMHU yCTpOﬁCTBaMH, Il COXpaHCHUA 3J0POBbA U CO6JIIOI[€HI/I$I

HOPM 3KOJIOTHYECKOT'0 MOBEICHHS B OKpYXKAIOLeh cpejie

10.18

PaGotats B rpynme ¢ BBINOJHEHHWEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAlMOHATIBHO paclpeaesiaTh 00I3aHHOCTH
U IUJIAHUPOBAThH JIEATENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJCKBAaTHO
OLICHMBAaTh BKJIAJ KaXKJIOrO W3 YYaCTHHKOB TpYyIIBl B pEIICHUE

paccMaTpuBaeMoi poOIeMbl

11 KITACC

Kon
nposepsie

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBanusi




MOTI0

JIeMOHCTpHUpOBATh Ha MPUMEPax poJib U MecTo (pu3uku B (HopMUpOBaHUH
COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKHU
U TEXHOJIOTUH, B MPAKTUYECKOW ACATEIbHOCTH JIOJEH, LEJIOCTHOCTh U

€IMHCTBO (PU3UYECKOM KapTHHBI MUpa

Y4uuThIBaTh TpaHULBI MPUMEHEHUS H3YyYEHHBIX (QU3NYECKUX MOJEINIEeH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsij, SAEpHas MOJEIb aToMa, HYKJIOHHas

MOJIeTIb ATOMHOTO sIpa MpH pelieHN: (PU3NIECKUX 3a1a4

Pacnio3naBate (usmueckue sBIeHHS (TPOIECCH) U OOBIACHATH MX Ha
OCHOBE 3aKOHOB 3JICKTPOJMHAMHUKH W KBAaHTOBOH (PH3MKH: dJICKTpUYECKas
MPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XHUMHYECKOE, MAarHUTHOE JIECHCTBHS
TOKa, B3aUMOJICHCTBHE MarHUTOB, 3JICKTPOMAarHUTHAS MHIYKITHS, ICHCTBUE
MAarHUTHOTO TIOJIA HAa TPOBOJHHUK C TOKOM U JBHXKYIIUHCS 3apsj,
AJIEKTPOMArHUTHBIE KOJIeOaHUs u BOJTHBI, PSIMOJIMHEHOE
pacrpocTpaHeHHE CBETa, OTPaXKEHHEe, MpeJIoMJICHHe, WHTephepeHIus,
auQpaKIus U TOJSIPU3aIHsl CBETa, JUCIIEPCUs CBETa, (DOTOAIECKTPUUYCCKHI
ekt (poroaddexr), cBeTOBOC NaBlIeHNE, BOBHUKHOBEHUE JTUHEHUATOTO
CIIeKTpa  aroMa  BOJOPOJA,  €CTeCTBEHHass W HMCKYCCTBCHHAs

PaauOaKTUBHOCTDH

OnuchIBaTh U3YYCHHBIC CBOMCTBA BEIIECTBA (IJEKTPUUECKHE, MarHUTHBIC,
ONTHYECKHUE, DJJIEKTPUUECKYI0 MPOBOJUMOCTh pPA3JIMYHBIX Cped) |
JNEKTPOMArHUTHBIE  sBIEHUS (TPOIECCHI), HCMONB3Yysd  (u3uUecKue
BEJIMYUHBL:  JJICKTPUYECKUN  3apsij, CHIa TOKa, JJEKTPUUYECKOE
HaIpsDKEHUE, SJIEKTPUUECKOE COMPOTUBIICHHWE, PAa3HOCTh IOTEHIIUAJIOB,
J/1C, paboTta TOKa, MHAYKIMS MArHUTHOTO TOJs, CWia Amriiepa, CHia
JlopeHiia, WHAYKTUBHOCTb KATYIIKH, OHEPrus SJIEKTPUUYECKOTO U
MarHuTHOTO TIOJIEH, MEpHOJ W YacToTa KojJeOaHWil B KoJieOaTEIHLHOM
KOHType, 3apsii W CujJa TOKa B TIPOIEcCe TapMOHHUYECKUX
ANEKTPOMArHUTHBIX KOJIeOaHuH, (HOKYCHOE pacCTOSTHUE U ONITHYECKAs Chila
JMUH3bI, TIPU ONHCAHWM TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICT
WCIIONB3YEMBbIX BEIWYMH, WX OO0O3HAYCHUS U CIAWHHIIBI, YKa3bIBaTh
(GhopMyJIBI, CBSI3BIBAIOIINME JAHHYIO (DU3WYECKYI0 BEIMYHMHY C JPYyTUMH

BEINYNHaMU

pe3yabTart
a
11.1
11.2
11.3
11.4
11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBLIC SABJICHHA MW IIPOLECCHI, HCIIOJIb3Ys
(bmnqecxne BCJIMYUHLBI: CKOPOCTb OJJICKTPOMArHUTHBIX BOJIH, JIMHA

BOJIHBI MW YaCTOTa CBE€TA, JSHEPrusd WU HUMIIYJIbC q)OTOHa, nepuon




MoJIypaciaia, SHePTusl CBSI3W aTOMHBIX sep; MPHU OMHCAHUHU MPABUIBHO
TpakToBaTh  (U3MYECKUH  CMBICI  HUCHOJB3YEMBIX  BEJIMYMH, HX
0003HauYeHUs U €IWHMIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLIUE JAHHYIO
(Gu3NUecKy0 BEMUYHHY C APYTMMH BEIUYMHAMH, BBIYHMCIATH 3HAYCHUE

(U3UYECKON BEIIMYUHBI

11.6

AHanu3upoBath  (PU3MUECKHME TPOLECCHl U SBJICHUS, HCIOIb3YS
¢busznueckue  3aKOHBI M HpUHOMNBL:  3akoH  Oma,  3aKOHBI
MOCJIEI0BATEILHOTO U TMapalljIeIbHOTO COEIUHEHUS MPOBOJHUKOB, 3aKOH
Jxoyna — JleHma, 3aKOH BJEKTPOMArHUTHOM HMHIAYKIHUH, 3aKOH
MPSIMOJIMHEHHOTO PACIpPOCTPAHEHHUs CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TIPEIOMJICHUS CBETa, ypaBHeHUE DWHINTeHHa g pororddexra,
3aKOH COXpaHEHUsI DJHEPruu, 3aKOH COXPaHEHUS HMIIYJIbCa, 3aKOH
COXpaHEHHUS JJIEKTPUUYECKOTO 3apsja, 3aKOH COXpPAaHEHHUS MacCOBOTO
quclia, TOCTyNaThl bopa, 3aKOH paJMOAKTHBHOTO pacrlana; MpH ITOM
pas3nuyaTth CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpAXEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

OHpC,Z[G.HSITB HalpaBJICHUEC BCKTOpa HWHAYKIIMKX  MArHUTHOTO  ITOJIA

7 MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna
118 CTpouTh W ONHUCHIBATH M300paKEHHE, CO37aBAEMOE IUIOCKHM 3EPKaJIOM,
' TOHKO# JTMH30i
BBIMONHATE AKCHEPUMEHTHI MO0 MCCIIEJOBAHUIO (DU3NYECKUX SIBICHUN H
MPOIIECCOB C HMCIOJIB30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEpPEHHIl; IMpH
11.9 3TOM (QopMynupoBaTh mpoOneMy (3agady) M THUIOTE3y Y4eOHOro

AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS,

MIPOBOAUTDH ONBIT U POPMYIUPOBATEH BHIBOIBI

11.10

OcCymIecTBISITh MPSIMbIE U KOCBEHHBIC U3MEPEHHS (PU3NYSCKUX BEITUYUH;
IpU 3TOM BHIOMpATh ONTUMAJBHBIA CIIOCOO HM3MEpPEHUs U HCIOJIb30BATh

W3BECTHBIE METO/Ibl OLEHKH MOTPEIIHOCTEN U3MEPEHU I

11.11

HccnenoBaTh 3aBUCHUMOCTH (M3MYECKMX BEJIMYMH C HCIOJIB30BAaHUEM
NPSIMBIX U3MEPEHUH; MIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH
pe3yabTaThl TOJYYEHHOW 3aBUCHUMOCTH (H3UYECKUX BEJIWYMH B BHJEC

TaGJ'II/IL[ n I‘pa(bI/IKOB, ACJIaTh BBIBOJELI 11O PE3yJibTaTaM UCCICAOBAHUA

11.12

CobmrogaTs  mpaBmiia  0e30macHOro  TpyjAa NpU  HPOBEICHUU
HCCIIeIOBAaHUNM B paMKax  y4eOHOTO  OSKCIepUMeHTa, y4eOHO-
HCCIICIOBATEIbCKOW W TPOEKTHOW JESATENBHOCTH C HCIOJIb30BaHUEM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOpHOTO 000PYAOBAHUS

11.13

Pemate pacu€tHbie 3amaun ¢ SBHO 3aaHHOW (HU3UYECKON MOJECIBIO,




UCTONB3Ys (PU3MYECKHE 3aKOHBI U MIPUHIIMITEI; HA OCHOBE aHAIM3a YCIOBHUS
3a/1auM BBIOUpaTh (PU3UYECKYIO MOJEIb, BBIICTATh (PU3NUECKe BETUUUHBI
u (GopMmyInbl, HEOOXOAMMBIE sl €€ pEelIeHUs, NPOBOAUTH PACU€Thl U

OIICHUBATh PCAJIbHOCTDH ITOJTYUCHHOI'O 3HAYCHHA (1)I/ISI/ILICCKOI\/'I BCJIIMYNHBI

11.14

Pewate Ka4eCTBEHHBIC 3a/1a4u: BBICTPanBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO LEMOYKY PACCYyKACHUW C OMNOPOM Ha W3YYCHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U q)HSHI{GCKI/IG SIBJICHHUA

11.15

Hcnonp3oBaTh  MpH  pPEHIEHWHM  y4eOHBIX  337a4  COBPEMEHHBIC
MHPOPMALIMOHHBIE  TEXHOJOTUM IS TIOUCKA, CTPYKTYpHUPOBaHUS,
UHTEpIpETAllMM U TPEACTAaBICHUS Y4eOHOW U HAy4YHO-TIOMYJIAPHOU
nH(pOpMallMY, TOJTYYEHHOM W3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUECKU

aHAJM3UPOBATh MOJIyYaeMyt0 HH(POpMAIUIO

11.16

OOBSCHATh TMPUHIUMBI JAEUCTBUA MAIlUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS HX O€30MaCHOTO WCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaUTH mTpUMEpHl BKIAJa POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE IPOLECCOB OKPYXKAIOIIETO

MHpa, B PasBUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcrnonp30BaTh TEOpETUUESCKHE 3HAHUS 0 (DU3HKE B MIOBCEIHEBHOW KH3HU
s olecrieyeHHs O€30MacHOCTH TNpH  OOpalleHuu ¢ npubopamu H
TEXHUYECKHUMHU YCTPOWCTBAMH, JUII COXPAaHEHUS 3I0POBbSI U COOJIIOICHUS

HOPM 3KOJIOTMYECKOT0 MOBEICHHS B OKPYXKAIOILIEH cpesie

11.19

PaGorate B Tpynme C BBINOJHEHHWEM pA3IMYHBIX COILHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHATIBHO PACIPENENIATh 00S3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJI€KBaTHO
OLIEHMBATh BKJIAJ K&XJOr0O W3 YYaCTHUKOB TIpYyHIbl B pEIICHHUE

paccMaTtpuBaeMoii IpoOIeMbI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasae
Ja

Kon nposepsiemoro
JJeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHMUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUW A

1.1

®usuka — Hayka o npupoae. Hayunsie meTonust
MIO3HAHUS  OKpy)Karomero  mupa.  Poub
JKCIIEPUMEHTA U TEOPUU B IIPOLECCE MO3HAHUS

MPUPOABL. DKCIEPUMEHT B U3HKE

1.2

MopenupoBanue (GU3HUYECKUX SBICHHH U
npoueccoB. Hayunbsie runore3sl. duznueckue
3aKOHBI U TeOpUH. ['paHUIBl MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [Ipunnun
cooTBeTcTBUS. Ponb u mecto ¢u3ukud B
hopmMupoBaHUHT COBPEMEHHOM HAay4YHOH
KapTHUHBI MUpa, B MIPaKTHYECKOU

NEeATEIbHOCTH JIIOIEN

MEXAHUKA

###HPari#KUHEMATHUKA

2.1.1

Mexaunueckoe npmxeHne. OTHOCUTEILHOCTD
MCXAaHHNUYCCKOI'o ABUKCHUA. CI/ICTeMa OTC‘IéTa.

Tpaextopust

2.1

[lepemenienue, ckopocTh (CpenHsisi CKOPOCTb,
MTHOBEHHAass  CKOpPOCTb) W YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKLIHUHU Ha OCHU
CUCTEMBI KOOpJWHAT. Cnoxenue

MEePEMEICHUN U CITOKEHUE CKOPOCTEM

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSMOJIMHEHOE JBUKCHUE. I'paduxu
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,

YCKOpEHHS, IyTH u MepEeMEILECHUS




MaTepHaanoﬁ TOYKH OT BpCMCHU

CBobOogHOe azieHne. Y CKopeHrue CBOOOIHOTO

najcHus

KpuBonuneiinoe nBuxeHue. PaBHOMepHOe
JNBUKEHWE  MAaTepUajIbHOM  TOYKM MO
OKPY>KHOCTH. YTJIOBAasi CKOpPOCTb, JMHEWHAas
CKOpOCTb. ITepuon u 4acToTa.

[{eHTpOCTpEMUTENIBHOE YCKOPEHHE

Texunueckue YCTPOMCTBA: CIIUJIOMETD,
IOBUKCHHE CHapsAIOB, LEMHbIE U PEMEHHBIC

neperayu

IIpaxkTrueckue paboThI. N3mepenune
MTHOBEHHOU CKOPOCTH. Uccnenosanue
COOTHOLIEHUS MEXAY NyTSIMH, IPOHJICHHBIMU
TEIOM 3@  IOCJEAOBATENIbHBIE  paBHBIC
IIPOMEXYTKH BPEMEHU NIPU PAaBHOYCKOPEHHOM
JIBU)KEHUU C Ha4yaJbHOW CKOPOCTHIO, paBHOU
HyJI10. 3ydeHne NBUKEHMs IIapUKa B BA3KOU
KUIAKOCTH.  V3ydyeHWe  JBH)KEHMS  Tela,

OpOLIEHHOTO TOPU30OHTAIBHO

2.2

##Par### IUHAMUKA

2.2.1

[TpuaIMn OTHOCHUTEJIHLHOCTU TI'anunes.
[TepBriii 3akoH HperoToHa. WMHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuina. [lpuHnun cynepno3unuu

CHJI

223

Bropo#i 3akon HproTOHa [ maTepuaibHOU
TOYKM B MHEPIHUAIBHON CHCTEME OTcyETa
(UCO). Tperuit 3akon HproroHa s

MaTCpHAIbHBIX TOUCK

22.4

3aKkoH BceMUpHOro TsAroteHus. Cuiia TSHKEeCTH.

[TepBas kocmuyeckas ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHus




CKOJIBXCHU S u cujia TPCHUA IIOKO4.
Koaddumuent tpenus. Cuna conmpoTHUBICHUS

IIpH ABHXKCHUU TEJIa B XKUAKOCTH HUJIN Ia3€

227

HOCTyHaTCHBHOG N BpallaTCJIbHOC ABUXKCHUC

a0COIOTHO TBEPAOTO Tea

2.2.8

MOMEHT cHJIbI OTHOCUTEIBHO OCH BPAILICHHUS.
[Inewo cunbl. YcioBHus paBHOBECHUSI TBEPIOTO
tena B UCO

229

TexHuueckue  yCTpPOWCTBA:  IOJUIMITHUKH,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktrueckue paboTel. M3ydyeHue ABUKEHUS
Opycka 10 HAaKJIOHHOW TUIOCKOCTH TIOJ
NEUCTBUEM HECKOJBKUX cwmi. McciaemoBaHue
3aBUCUMOCTHU CUJT YIIPYTOCTH, BOSHUKAIOIIHX B
nepopMUpyeMoOil Mpy>KHUHE U PE3UHOBOM
oOpa3iie, OT BETUYMHBI UX JIedopMaluu.
HccnenoBanue ycaoBuil paBHOBECUS TBEPOTO

TCJIa, UMCIOLICTO OCh BpalllCHUA

23

###Par#H###3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsCc MaTepuallbHOW TOYKH, CHCTEMBI

2.3.1 MaTepualbHBIX Touek. Mmmynsc cuibl u
M3MEHEHUE UMITyJIbca Tea
539 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTuBHOE OBHKEHUE
233 PaboTa cuitb
234 MoONIHOCTE CUJIBI
53 Kunernueckas sHeprusi MarepuaaibHON TOUYKH.
o Teopema 0 KHHETUYECKOUW SHEPTUH
[lTorenmmansHass sHeprus. lloTeHumnanbHas
36 SHEPTUst yIpyro nedopMUPOBAHHON
o npyxuHbl. [loTeHuuanpHas »Heprus Tena
BOJIM3U MOBEPXHOCTH 3EMIIH
537 [loTeHuuanbHble W HEMOTEHLHUAJIBHBIC CHUJIBI.

CBi13p pa6OTI)I HCIIOTCHIIMAJIBHBIX CHUI C




U3MEHEHHEM MEeXaHHUYECKO SHEPTHUU CUCTCMbIL

TeJl. 3aKOH COXpPaHEHUs  MEXaHWYECKOU

SHEPrUu
2.3.8 Yopyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHuyeckue yCTpOWCTBA: ABUKECHUE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3yuenuwe cBs3n
53,10 CKOpPOCTEM TeJ TMpH HEYOpyroM yzaape.

HccnenoBanue cBsi3u  paboOTBl  CHJIBI €

H3MEHEHHEM MEXaHNYECKOM OHEPIruu T€jia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJINHAMUMKA

3.1

##Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MTOJIOKEHHUSI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH. bpoyHoBckoe
nerkenue. {nddys3usa. Xapakrep NBOKCHUS U

BSaHMOHGﬁCTBI/IH qacTHull BCIICCTBA

Mogenu CTpoeHusT Ta30B, JKHAKOCTEH U
TBEPABIX TN M OOBSICHEHHE CBOICTB BEIIECTBA

Ha OCHOBE ITHUX MoJeiei

Macca wmonekyn. KomuuecTBo BemiecTsa.

[TocTostnHast ABoraapo

TemmoBoe paBHOBecue. Temmepatypa u €€

n3Mepenue. lllkana remneparyp Llenbcus

Monenb HIeaIbHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON

TCOpHUHN UACAIBHOT'O Ir'a3a

AOcoioTHasI TeMIiepaTypa Kak Mepa CpeIHen
KHUHETUYECKOU OHCPIUHr TCIIJIOBOI'O0 ABUIKCHUA

yactuil raza. [lIkana remneparyp KenbBuna

VpaBuenue Knanelipona — Mengeneesa.

3akoH [lanpTOHA

I'azoBble 3akoHbI. M30mponeccsl B UACaIbLHOM
raze ¢ IOCTOSHHBIM KOJIMYECTBOM BEILECTBA!

u30TepMa, U30X0pa, n3odapa




Texunueckue YCTPOUCTBA:! TEPMOMETD,

OGapomeTp

3.1.10

[Ipaktuyeckne paboThl. M3mepeHune Macchl
BO3/yXa B KjaccHOW koMmHate. MccnenoBanue
3aBUCHMOCTH MEXAY ITapaMeTpaMu COCTOSHHUS

pa3pexeHHOTO ra3a

3.2

OCHOBbBI TEPMOJAMHAMUKHU

3.2.1

TepmoanHamuyeckas cucrema. BHyTpeHHss
OHCPTHUA TCpMOI[HH&MH‘-I@CKOfI CUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

3.2.2

KonuuecTBo TemnoTel u pabora. BHyTpeHHss

SHEPTIHUsA OAHOATOMHOI'O HACAJILHOTO Ira3a

3.23

Bunel Temnonepenaun: TEMIONPOBOIHOCTD,
KOHBEKIUS, H3IydyeHHe. Tenno€éMKocTh Tena.
VinenrHas TeIIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPHU TCILJIOIIECpEaAUC

324

[TepBrIil 3ak0oH TepMoAMHAMUKH. [IpuMeHeHne
IIEPBOTO 3aKOHa TEPMOJAMHAMUKHI K
u3onporeccam. ['padudeckas HHTepIpeTalus

paboTsI raza

3.2.5

TermoBble mamuebl. [IpuHUMNBL  AECTBUSA
TeIIOBbIX MamuH. [IpeoOpazoBaHust sHEPTUH
B TemwIoBblx MamuHax. KoaddunueHnt
nosie3noro aeiicteus (nanee — KI1J) TermoBoii

MamuHbl. Hukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKHU.
HeoOpatumocte mporieccoB B IPHPOJE.
TemnoBbie JIBUTATEIIN. KOJIOTHYECKHE

POOJIEMBI TETIIO3HEPTETUKU

3.2.7

Texuuueckue YCTPOMCTBA: JBUIaTENb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAUIIbHUK, KOHAUTITUOHCD

3.2.8

[IpakTuyeckue paboThl. M3mMepeHue yaenbHOM

TEIUIOEMKOCTH




###Par### Al PEIATHBIE COCTOSHUMA BEHIECBA. ®A30BBIE

I[TEPEXO/IbI
[Tapoo6pa3oBanue u konaeHcauus. Mcnapenue
331 u KHIICHHUE. VY nenbHas TEIUI0Ta
o napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATYPHI
KHUIIEHUS OT JABJICHUS
130 AOcConIoTHAs M OTHOCHUTEJIbHAsl BIIAXKHOCTH
o BOo3ayxa. HacelenHslil map
TBépnoe TEJO. Kpucrannnyeckue 51
3133 amopdHbIe TEma. AHHM30TPOIUS  CBOWMCTB
3.3 o KPHUCTAJIOB. Kunkue KPHUCTAJLIBL.
CoBpemMeHHbIE MaTepHaIIbI
334 [InaBnenne u KpucTauM3amusa. Y AejibHas
o teruiora tiaBneHus. Cyonumanus
3.3.5 YpaBHEHHE TEMIOBOTO OamaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP U
336 IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTUU
o MOJTy4eHHUsI COBPEMEHHBIX MaTE€pUajoB, B TOM
YHUCJIe HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHHT
337 [IpakTrueckue paboTHI. N3smepenne
o BJIAKHOCTH BO3/yXa
4 OJIEKTPOAMHAMUKA
##H#HPar#t## O JIEKTPOCTATUKA
ny DJeKTpu3anus Tell. DJIEKTPUIEeCKUil 3apsaa. /[Ba
o BU/IA AJIEKTPUUECKUX 3aPsII0B
412 [IpoBoaHMKH, IHABIEKTPUKUA Hu
o ITOJIYITPOBOTHUKHU
4.1 4.1.3 3aKOH COXPaHEHHMS DIIEKTPUUECKOTO 3apaa
4.1.4 B3aunmoneiictBue 3apsanoB. 3akon Kynona
DIEKTPUYECKOE noJe. Hanpspok€éaHocTh
415 3JIEKTPUUECKOTO OoJIA. [TpuHumn

cynepno3unuu.  JIuHUM ~ Hanps>KEHHOCTH

QJICKTPHUYICCKOIO IMOJIA




PaGota cumi  3JEKTPOCTATHYECKOTO  IOJI.

ITorennuain. Pa3HoCTE TOTEHITNAIOB

[IpoBOIHUKK W JUANEKTPUKA B MOCTOSHHOM
JNIeKTpUYecKoM  mone.  JudnexTpuueckas

IMPOHUIIACMOCTb

ONEeKTPOEMKOCTD. Konpnencarop.
DNeKTPOEMKOCTh  TUIOCKOTO ~ KOHJIGHCATOpa.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpa

TexHuueckue  yCTPOMCTBA:  BJIEKTPOCKOIL,
IEKTPOMETpP, INEKTPOCTATHYECKAs 3alIUTa,
3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHICHCATOP,

KCEPOKC, CTPYUHBIN TPUHTEP

4.1.10

[IpakTrueckue paboTHI. N3mepenne

BHCKTpOéMKOCTH KOHACHCATOpa

4.2

HHPart#H#TIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcaoBus CymI€CTBOBaHH A ITOCTOSITHHOI'O

4.2.1 aneKTpuyeckoro Toka. Mcrounuku toka. Cuia
ToKa. [locTosiHHBIN TOK
422 Hanpsiokenue. 3akon Oma 115 ydyacTka 1enu
Y DJIEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE
o COMPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHoeE, napasuieNibHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOIHUKOB
Pabota snexTpuueckoro Toka. 3akoH Jlxoyis
4.2.5
— Jlenna
4.2.6 MOUIHOCTB AAEKTPUIECKOTO TOKA
anekTpoaBrkymmas cuina (manee — JJIC) u
427 BHYTpPEHHEE COMpPOTHUBJICHHUE MCTOYHHKA TOKA.
o 3akon Oma I TONMHOW  (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3ambikanue
DneKTpoHHas MPOBOAUMOCTD TBEPJIBIX
4.2.8 METAUIOB.  3aBUCUMOCTh  COINPOTHUBJICHUSA

METAJIOB oT TEMIIEPATYPHI.




CBepXIpoBOJIUMOCTh

4.2.9

OnexTpuueckuii TOK B BakyyMme. CBolicTBa

AIIEKTPOHHBIX MyYKOB

4.2.10

[TonynpoBoganku. CoOCTBEHHAsI M IPUMECHAS
MPOBOJUMOCTh TMOJYNPOBOJHUKOB. (CBOICTBA

p-n nepexona. [TomynpoBogHUKOBEIE TPUOOPHI

4.2.11

DNEeKTpUYECKUil  TOK B DBJIEKTPOIHUTAX.
DNEKTpONUTHIECKAs JIIACCOLHALIHSL.

DNeKTpoan3

4.2.12

DNeKTpUuYeCcKuit TOK B rasax.
CaMOCTOITEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENIHHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpPOMCTBA: aMIiepMeTp,
BOJIBTMCTD, peocTar, NCTOYHUKU TOKa,
AIIEKTpOHArpeBaTeIbHbBIE npuOopHI,
AIIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BaKyyMHBII O],
TEPMHUCTOPBI U dboTOpe3ucTopsl,

MTOJTYTTPOBOTHUKOBBIA JTHOJI, TATbBAHUKA

4.2.14

[TpakTrueckue paboTHL. Nzyuenue
CMEIUIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKAa U €ro
BHYTpPEHHEro conpotusieHus. HaGmonenue

AIIEKTPOITH3a

11 KJIACC

Kon
pasae
Ja

Konnposepsiemoro
JJ1eMeHTa

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS

4

SJIEKTPOAMMHAMUKA

4.3

##HPar#M AT HUTHOE ITOJIE. OJIEKTPOMAT'HUTHA A MH/YKIWA

43.1

ITocTtosiHHEIE MarHuThl. B3aumonencTsue




IIOCTOAHHBIX MarHuTOB

4.3.2

MarautHoe moJjie. BekTop MarHuTHOM
WHIYKIUU. [Ipunnun CyNEpPIIO3UIUH.
Jluanm MarauTHOM uWHAYKIMU. KaptunHa
JINHUH MarHuTHOU HHIAYKLUA OIS

IIOCTOSAHHBIX MAaroHuToOB

433

MarauTHoe TI0J€ TMPOBOJHHKA C TOKOM.
Kaptuna nuHMi 1OJsS JUIMHHOTO NPSMOTO
MPOBOJIHUKA H 3aMKHYTOTO KOJIBIIEBOTO
HpOBO,Z[HI/IKa, KaTYH_IKI/I C TOKOM. OHI:IT
Opcrena. B3zaumoneictBue MpOBOJHUKOB C

TOKOM

434

Cuna Amniepa, €€ MOyJIb U HallpaBJIEHUE

4.3.5

Cuna JlopeHua, €€ MOAy/Ib U HalpaBlICHUE.
JIBr>keHue  3apsDKEHHOW — YacTUIlbl B
OIIHOPOJAHOM MAarHuTHOM moje. Pabora

cuibl Jlopenua

4.3.6

SIBiieHUE IIEKTPOMAarHUTHOW UHIYKIIUHA

4.3.7

IToTok BekTOpa MarHUTHOM MHAYKIIUHU

4.3.8

OJIC mHaykiuu. 3aKOH 3JIEKTPOMArHUTHOU

uHaykuu @apanes

4.3.9

BuxpeBoe anextpuueckoe nose. OJ(C
WHAYKOUU B IPOBOJHUKC, ABUXKXYHICMCSH
HOCTYNATENIFHO B OJHOPOAHOM MarHUTHOM

IIOJIC

4.3.10

ITpaBuio Jlenna

43.11

NHayKTUBHOCTB. SIBIEHHME CAMOMHIYKLIMH.

OJ1C caMOUHAYKIIUH

4.3.12

9HepFI/I5{ MAarHuTHOrO II0Jd KaTylmlKHu C

TOKOM

4.3.13

DNEKTpOMarHUTHOE M0JIE

4.3.14

TexHu4yeckne  yCTpOWCTBA:  ITOCTOSIHHBIE
MAarHuTBbl, JJIEKTPOMArHMTHI,

SJICKTPOABHUTI'ATCIIb, YCKOPUTCIIA




SJICMCHTAPHBIX YaCTULl, THAYKIITMOHHAA I1€Yb

4.3.15

[IpakTuueckue paboTHL Nzyuenue
MAarHuTHOI' O I10JIs1 KaTYH_IKI/I C TOKOM.
HUccaenoBanye  OeHCTBUS — IIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJICHUS BHCKTpOMaFHHTHOﬁ UHAYKIIUU

KOJIEBAHUMA 11 BOJIHBI

5.1

#HHParFHMEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenpHast  cucrema. CBoOoHBIC
KoneOanus. ['apMoHmYeckue KoeOaHwUs.
[Mepuon, wacrora, ammmryna u (aza

KoJIeOaHuit

[Ipy>xuHHBIA MasTHUK. MaTeMaTu4ecKuit

MasiTHHUK

VYpaBHEHHE TapMOHHYECKUX KOJEOaHUM.
Kunemarngeckoe u JUHAMHYECKOE

OIHCAaHME KOJICOATEILHOIO JABUXXCHUA

[IpeBpaieHue 3HEPrun MpU rAPMOHUIESCKHX
koneOanusaX. CBs3b aMIUTUTYIBl KOJICOaHUIA
UCXOJHOW BCIMYUHBI C  aMIUTUTYJaMH

KOJICOaHUH €€ CKOPOCTH U YCKOPEHUS

KosnebarenpHbIi KOHTYP. CBoOomHbBIE
BHGKTpOMaFHHTHbIe KOHGGaHHH B
HJI€ATBHOM KoJie0aTeIbHOM KOHTYpE.
AHaJ'IOI‘I/DI Memny MEXAHUYCCKUMHU 158
AJIEKTPOMarHUTHBIMH KOJICOAHHUSIMH.

®opmyna ToMcoHna

3aKOH COXpaHEHUS SHEPIUU B HUJCAIBHOM

K0JIe0aTEIbHOM KOHTYpE

BeiHyxaeHHble MeXaHUYecKue KoseOaHus.
Pe3onaHc. Pe3onancHas KpHBasl.
BbIHy)I(I[eHHbIe SJICKTPOMArHuTHBIC

KOJIeOaHUsL.




IIepemeHHbII TOK. CunycounanbHbIN

MepEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUIUTYIHOE W JCHCTBYIOUIEEC 3HAYCHHE

CHJIbI TOKA U HAITPAKCHUA

5.1.10

Tpancdopmarop. IIpousBoacTso, mepenaua
U TOTpeOIeHue HIIEKTPUUECKOW HSHEPrHM.
OKOJIOTUYECKHE PHUCKU IPU IPOU3BOJCTBE
AJIEKTPUYECKON SHEPIUH. Kynberypa
MCIIOJIb30BaHUs IIEKTPOIHEPTUH B

IIOBCEIHEBHOM KU3HU

5.1.11

Texaudeckue ycTpomncTBa: cercMorpad,
ANEKTPUUECKUMN 3BOHOK, JINHUHA

aJIeKTpoIiepeaayd

5.1.12

[Ipaktnueckne pabotel. MccnemoBanue
3aBHCUMOCTH TIE€pUOJIa MAJIbIX KoJeOaHHi
rpy3a Ha HUTH OT JAJUHBI HUTH U MAaccChl
rpy3a. UccrnenoBanue mnepeMEeHHOIO TOKa B
Henu M3 TMOCIeN0BaTeIbHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKH U pe3UcTopa

5.2

H##HPartH#MEX AHNYE

CKUE U OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexanunueckue BOJIHBI, yCJl10BUsA
pacnpoctpanenusa.  Ilepuon.  CkopocTh
pacnpocTpaHeHuss M JJUHA  BOJIHBL

[Toniepeunblie U MPOIOJILHBIE BOTHBI

522

###Par### Wnrtepdepennus u audpaxius

MEXaHNYCCKUX BOJH

523

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricora Tona. TemOp 3Byka

524

ONEKTpOMarHUTHBIE  BOJHBL. Y CIIOBHS
U3Iy4EHUsI  DJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuentanus Bektopos E, B u v B

ANEKTPOMArHUTHOM BOJIHE B BaKyyMe

525

CaolicTBa AJIEKTPOMAarHUTHBIX BOJIH:




OTPAXKXCHUC, TMPCIOMIICHUC, TMOJIApU3alusd,
mudpakaus, wuHTepdhepeHiusa. CKoOpocTh

OJICKTPOMAardUTHBIX BOJIH

5.2.6

[IIxana DJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHHE DIIEKTPOMATHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIBI paTUOCBS3U W TEJIECBUIACHUS.
Paguonoxarus. DIIEKTPOMAarHuTHOE

3arpsi3HEHUE OKPYKAIOIICH CpeIbl

5.2.8

TexHuueckne yCTpPOMCTBA: MY3BbIKAJIbHBIC
MHCTPYMEHTEI, YIABTPa3ByKOBas
JMArHOCTHKA B TEXHUKE U MEIUIIMHE, pajaap,
paguoONpUEMHMK,  TEIEBU30p,  AHTEHHA,

tenedon, CBU-nieup

53

###HPar#OIITUKA

5.3.1

[IpsmonuHeitHOe paclpOCTpAHEHHUE CBETA B

OJHOPOIHOM cpene. JIyu ceTa

532

OtpaxkeHue cBeTa. 3aKOHBl OTPAXKECHUS
ceera. [loctpoeHne M300paKeHWA B TUIOCKOM

3epKae

533

[Ipenommnenne cBera. 3aKOHBI TPETIOMIICHUS
CBeTa. AOCOIIOTHBIHI [10Ka3areib

IMPECIOMIICHUA

534

[Tosmmoe BHyTpeHHee otpaxenue. [IpenenbHbIi

YrOJ1 IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

HMucnepcus cBeta. CI0KHBIN cocTaB 0e1oro

ceeta. LlBer

53.6

Cobuparoniie ¥ pacceuBarollve JIMH3BI.
Tonkas smH3a. DOKYCHOE paCCTOSHHUE H
ONTHYECKas cujga  TOHKOWU JINH3BL.
[MocTpoenne n300pakeHUd B COOMPAIOIIMX
U pacceuBaroluX JIMH3aX. PopMmysia TOHKOU

JIMH3EL Y BeJIWYeHHUE, JaBaeMOe JIUH301

5.3.7

IIpenensl MPUMEHUMOCTH TE€OMETPUYECKOMN




OIITHKHU

5.3.8

Wntepdpepenuus  cera.  KorepeHtHble
HUCTOYHMKHU. VYcenosus HaOIIoAeHUS
MaKCHUMYMOB u MHUHMMYMOB B
UHTEPPEPEHIIMOHHONW KapTUHE OT JBYX

CI/IH(l)aBHI)IX KOTCPCHTHBIX HCTOYHHUKOB

539

Judpakmms CBeTa. Hudpakimonnas
pemérka. YciaoBue HAOMIOACHHS TIaBHBIX
MaKCHMYMOB npu naJIcHUU
MOHOXPOMATHYECKOTO cBeTa Ha

T (DPaKIIMOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBeta

5.3.11

TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,
doroanmapar, MPOCKIMOHHBIN  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONTHKA,

T(paKLIMOHHAS PEIIETKA, MOISIPOUT

5.3.12

IIpakTueckue paboThI. N3mepenune
nokasarens npenomneHus. Mccnenosanue
CBOWCTB n300pakeHU B JUH3AX.

Hab6nronenue nucnepcun cBeta

DJIEMEHTbI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'paHunbl OPUMEHUMOCTH  KJIACCUYECKOU
MEXaHHKHU. [Toctynarst Teopuu
OTHOCUTCIIBHOCTU: UHBAPUAHTHOCTb MOIYJIA
CKOpOCTH CBCTa B BaKyyMC, [MIPpUHIMUII

OTHOCHUTEJIHLHOCTHA DHUHIIITENHA

6.2

OTHOCHUTENHLHOCTH OIHOBPECMCHHOCTH.

3ameyieHne BpEMEHH B COKpAIIeHUE JTTHHBI

6.3

DHeprus U UMIYJIHC CBOOOTHOM YaCTHIIBI

6.4

CBs3b MacChl C DHEPTHUEH M UMITYJIbCOM
CBOOOJHOW  YacTULBl. OHEPrus IOKOs

CcBOOOIHON YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

#i##Par### O JIEMEHTBI KBAHTOBOM OIITUKU




7.1.1

®otonbl. Gopmyna Ilnanka cBs3u s>HEpPrUU
dboToHa C e€ro 4YacTtoToW. OHeEprus u

UMITYJIBC (POTOHA

OTtkpeiTHEe U HccaenoBaHue (HoTodddexra.
OnbITE AT. CroxaeroBa. 3aKOHEI

dboTtorpdexra

VYpaBHuenne DiHmTelHa 11 PoTtorddexra.

«Kpacnas rpanuma» gortosdpdekra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE IENCTBUE CBETA

TexHuueckue yCTpoiicTBa: (POTOINIEMEHT,
dboToIaTUHK, COJIHEUHAs Oartapes,

CBETOONOO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atroma Tomcona. OnbITEI
Pesepdopaa mo nccnenoBaHuIo CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMa

7.2.2

ITocTymatsl bopa. N3nyyenue u
norjouieHre (pOTOHOB MpH Mepexoje aroma
C OJTHOTO YPOBHS SHEPTUM Ha Apyroil. Buasl
criekTpoB. CHEKTp YpOBHEW SHEPrUHU aToMa

BOJIOpOJIA

7.2.3

BonHoBrIe cBolicTBa 4acTuil. BoOJHBI 1€
Bbpoiins. KopmyckyisipHO-BOJIHOBO#
nyanu3Mm.  Jludpakuus  SIEKTpOHOB  Ha

KpHUCTaJljax

7.2.4

CHoHTaHHOE U BBIHYKACHHOC HU3JIYYCHUC.

YeTpoicTBO M TpUHIIUTT PAOOTHI J1azepa

7.2.5

TexHuyeckue yCTpPOMCTBA: CHEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), Jja3ep, KBaHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  paboTtel.  Habmomenwue

JIMHEWYATOro CeKTpa

7.3

ATOMHOE APO




7.3.1

Metoapl HAaOMIONEHUST W PETUCTpAIMH

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PATUOAKTUBHOCTH. OnBITHI
Pesepdbopna mo ompenmeneHuro  cocTaBa
paguoakTHBHOTO  M3nmydeHus.  CBoiicTBa
anbda-, OeTa-, ramMma-m3nydeHus. BnusHue

PAAUOAKTUBHOCTH HA JKUBBIC OPraHU3MbI

7.3.3

OtkpeITHE IIPOTOHA u HEUTpOHA.
Hyxnonnass momens siapa [eitzenGepra —
WBanenko. 3apsaa snapa. MaccoBoe uucio

anpa. M3otomnsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIN Oera-pacma. T"amma-

u3IydeHue. 3aKOH paJMOaKTUBHOTO pacrnajia

7.3.5

DOHeprus CBSI3W HYKJIOHOB B siape. SnepHbie

cuibl. Jledext Macchl saapa

7.3.6

Snepusle peakuuu. JleneHue U CUHTE3 saep

7.3.7

Snepusiii peakrop. TepMosIepHBI CUHTES.
[IpoGneMbl W  TEpPCIEKTUBBI  SAEPHOU
DHEPreTUKU.  ODKOJOTMYECKHE  ACIEKThI

SJIEPHOU SHEPTETUKHU

7.3.8

DJyieMeHTapHbIe YaCTHIIBI. OTKpBITHE
MO3UTPOHA. @dyHIaMeHTalbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA: JIO3UMETD,
kamepa BuibcoHa, SAEpHBIA  peakTop,

aroMHasa OomOa

7.3.10

[Ipaktuueckue  pabotsl. HMccnemnoBanue

TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3gHoro Heba. Co3Be3gus, sSpKHE

3Bé3,Z[BI, IIJIAHEThI, UX BUJUMOC IBUXXCHUC

8.2

Conueunass cucreMma. llmaHersl 3e€MHOM

TPYIIIIGI. IInaHETBI-TUTaHTRI M UX CIIYTHHKH,




KapJIMKOBLIC IIJTAHCTHI. Manzsie TCl1a

CoJTHEUHOU CUCTEMEI

8.3

Conane, d¢orochepa u  armocdepa.

CoHeuHast aKTUBHOCTD

8.4

Ncrounuk sneprun CosiHIA U 3BE3 T

8.5

3BE3/IbI, HMX OCHOBHBIC XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, panyc, TEMIIEpaTypa, ux
B3aMMOCBs3b. JlnarpamMmma «CHeKTpaJlbHbIN
KJIacC — CBETHMOCTB». 3BE3NBI TJIABHOM
MOCIICTIOBATENFHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY JUIS 3BE3 TJIaBHOM

IIOCJICA0BATCIIBHOCTHU

8.6

#HH##Par##HBHyTpeHHee  CTpoeHHE  3BE3N.
COBpeMGHHBIe MMpCACTABJICHUA 0
npoucxoxaeHnd U somounu ConHiIa u

3BE3/1. DTarlbl )KU3HH 3BE3I

8.7

Mineunsii  Ilyte — Hama [anaktuxa.
CnupanbHas CTPYKTYypa lanaktuku,
pactpeneneHre  3BE31, rasa M IBUIA.
ITonmoxxenne wu  aBmkeHue CosHIIa B
lanaktuke. Ilmockass wu  cdepuyeckas

noacucteMbl I aakTuku

8.8

Tunel ramakTuk. PanuoramsakTuku U

KBa3apbl. YEpHBIE ABIPBI B A1pax rajlakTHK

8.9

Bcenennas. Paciinpenue Beenennoil. 3akoH
Xab6mna. Pazberanue ramaktuk. Bospact u
panuyc Bcenennoil, Tteopusi boisbiioro
B3pbIBA. Mogenb «ropsdyel BceneHHON.

PenukroBoe nzinydenue

8.10

Macmrabnas CTPYKTypa Bcenennoti.
Meraranaktuka. Hepeménnbie npoGiemMsbl

ACTPOHOMHH




