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HOACHHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOLIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOKEHUW M TPEOOBAHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTEeNbHOM MpOrpaMMbl, mpenactaBieHHbIX B OI'OC
COQO, a Takxke c¢ yuérom deaepanbHOil pabodeil MmporpaMMbl BOCIHTAHHS |
KOHILIETIIIUK TpernoaaBaHust yuebHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusix Poccurickon Penepanuu, pean3yIoImnX OCHOBHBIE
o0pa3oBaTeabHbIC TPOrPAMMBI.

ConepxaHue mnporpaMMmbl IO (U3MKE HampaBieHO Ha (opMHupoBaHHE
€CTECTBEHHO-HAy4YHOM KapTHUHBI Mupa oOyuatouuxcs 10—11 kiaccoB mpu o0yueHun
ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO MOJIX0/a.
[Tporpamma o ¢pusuke coorBercTByeT TpeboBanusM GPI'OC COO k mnaHupyemMbiM
JMYHOCTHBIM, MPEJAMETHBIM U METANpPEMETHBIM pe3yjibTaTaM OOydeHHsl, a TaKKe
YUUTBHIBAET HEOOXOJMMOCTh pealu3alMi MEXIPEIMETHBIX CBsized (U3UKU C
€CTECTBCHHO-HAYYHBIMU yUE€OHBIMU TIpeIMeTaMu. B Hell onpenenstorcs OCHOBHEIE
ey u3ydeHust GU3MKM Ha YPOBHE CPEHEr0 00IIero oopa3oBaHus, INIAaHUPYEMbIe
pe3ysnbTaThl OCBOEHHS Kypca (U3MKM: JIMYHOCTHBIE, MeETalpeaMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rke BKIIOYAET:

e TUIAHHPYEMBIEC PE3yIbTaThl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO FOJlaM 00yUYEeHUS;

e coJepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam 00ydyeHHsl.

®du3rka Kak Hayka O HamOojee OOMmMX 3aKOHAX MPHUPOJbI, BBICTyHas B
Ka4yecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ]] B CUCTEMY
3HaHHI 00 okpyskaromiem mupe. [lIkonpHbINH Kype PU3NKN — CHCTEMOOOPa3yIOIIHIA
JUIsL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUYECKUE 3aKOHbI
JexKaT B OCHOBE IIPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHUEH, OHOJIOTHEH,
¢busndeckoit reorpadueld u actpoHoMueil. lcmomp3oBaHWE W AKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HAHMWA  ONpefenseT XapakTep U pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTUH B c(pepe SHEPreTUKHU, TPAaHCIIOPTA, OCBOSHUS KOCMOCA,
MOJTyYeHUs] HOBBIX MaTEpHalioB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3yueHue
(¢bu3KMKH BHOCUT OCHOBHOM BKJIaJl B QOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI
Mupa oOywarommxcs, B (opMHpOBaHHE YMEHUN NPUMEHATb HAy4HBIH METOJ
MIO3HAHMS [P BBIIIOJIHEHUU UMM Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca pu3uKu 1)1 ypOBHS CpEIHET0 00IIEro 00pa30BaHMs MOJIOKEH
psiI UaeH, KOTOphIe MOKHO PacCMaTPHUBATh KaK MPUHILHUIIBI €T0 MTOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBJISIETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3esioB (PU3UKU, BKIKOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW Mmarepuan Kypca (U3UKU
o0beIMHEH BOKpPYT (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(dbopMupOBaHUE MPEJICTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BELIECTBE U
HoJIeE.

Hoesn cymanumapuzayuu. EE peanusanus NpeanosaraeT HCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
(Gu3MKH ¢ pa3BUTHEM OOLIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPAaBCTBEHHBIMU
U HKOJIOTMYECKUMU TTpoOIeMamu.

Hoes npuxnaonoi nanpasnennocmu. Kypce QU3uky npeanonaraet 3HakOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKHX NPHIIOKEHUI HM3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IMOCPEICTBOM BBEIEHUS DJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOieMaM  COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHUH, a TaKXKe OOCYKICHHUS
po6JieM pallMOHAIIBHOTO MPUPOIOTIONb30BAHMS U SKOJIOTMUECKOI 0€30I1acHOCTH.

Crep:KHEBBIMHM 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pU3MUECKuEe TeopuH ((POpMHUpOBAHUE MPEACTABICHUI O
CTPYKTYype MOCTPOEHUsI PU3NYECKON TEOpuH, poiii (GyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIMIIOB B COBPEMEHHBIX IIPEICTABICHUSIX O IPUPOJIE, TPAHULIAX IPUMEHUMOCTH
TEOPHUA, /ISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUI U MPOIIECCOB).

CHCTEMHO-AESITENIBHOCTHBIN MOAX0J B Kypce (PM3HKHU peau3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITeIbHOCTH O00YyYaroIIMXCs.
Jli1g 6a30BOro ypoBHs Kypca (PU3UKU — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no (usuke oObEIUHEHBI B OOIIMK CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaOOT.
Beigenenne B yKa3aHHOM II€pe4yHE JIaDOpaTOPHBIX padOT, NPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYHIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTEIbHOTrO Ipolecca
UCXOJI1 U3 OCOOEHHOCTEW IMJIAHUPOBAHUS W OCHAIlleHUs KaOuHeTa ¢Quiuku. Ilpu
3TOM O0O€CIEeUnBaETCs OBJaJACHHE OOYyYalOUUMUCA YMEHHUSMHU [POBOAMTH
KOCBEHHbIE HM3MEPEHHUs, HCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH U
IIOCTAHOBKY OIIBITOB I10 ITPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIENsIeTCs peIEHUI0 PACYUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 117151 pacU€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3a/1a4U C IBHO 33JaHHOU
¢bu3znyeckoil MOAENbI0, MO3BOJISIONIME TMPUMEHATh HM3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KAaK M3 OJHOIO pasfelia Kypca, TaK U MHTETPUPYs 3HAHUS U3
pasHbIX pa3neinoB. [ kayecTBEHHBIX 3a/lay NPUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha



OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SIBJICHUM U TPOLECCOB B OKpYXKarouleu
KU3HU, Tpelyronie BbIOOpa (U3MUECKOW MOJENU JJsi CUTyallud MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanussmMu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
obecrniedyeHnIo0 y4eOHOro mporecca 0a30BbIil YypoBeHb Kypca (DU3MKH Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs JOHKEH H3Yy4yaThCs B YCJIOBHSX IPEIMETHOTO
kaOuHeTa (PU3MKK WIK B YCIOBUSX HWHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LuKIJIa. B kabuHeTre (pU3MKU IOIKHO OBITH HEOOXOAMMOE
nabopaTtopHoe 00OpyJIOBaHHE [JIsl BBINOJHEHUS YKa3aHHBIX B IMPOTpaMMe IO
bu3KKe yUSHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAILIMIOHHOE 000PYIOBaHUE.

JleMoHcTpalluoHHOE  00Opy/IoBaHHE (POpMUpPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U  OOECHEYHMBAET MOCTAHOBKY
NEPEYUCIIEHHBIX B IMporpamMme Mo (U3MKe KIYEBBIX JAEMOHCTpAaLUN IS
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ©  MPOIIECCOB, OMIUPHUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYEHHUYECKHUX MPAKTUUYECKUX padoT
dbopMupyercss B BHIE€ TEMaTHUYECKHMX KOMILJIEKTOB M 00OeCleyrBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydammmuxcsa. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI Ha KOMIUIEKCHOM
MCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSL:

e (opmMupoBaHue HHTEpeca M CTPEMJEHHUS OOYydYaloIUXCAd K HAy4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUSA U (POPMUPOBAHUE
MCCJIEeI0BATENHLCKOrO OTHOIICHUSI K OKPYXKAIOIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHUs] OCHOB
CTpOeHUs MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (QopmupoBaHue yMEHUW OOBSACHATH SBJIEHHUA C HCIOJIH30BAHUEM
(bu3MYEeCcKUX 3HAaHUHN M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue NPEICTABICHUNA O pONM (PU3MKHU [ Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.

JocTikeHne 3TuX 1elield obecrneunBaeTcsl pelieHneM CIIeAyIoluX 3a1a4 B

npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpETHEro O0IIero oopa3oBaHus:

e MpUOOpPETEHNE CUCTEMBI 3HAHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIpHYI0 (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;



e (QopmupoBaHHe yMEHUN TPUMEHSIThH TEOPETUUYECKUE 3HAHUA  JUIS
oObsicHeHUs (PU3MYECKUX SBJICHUU B TMPUPOAEC W A TNPUHATHUSA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHUS PA3IUYHBIX 3a7ad4 C SIBHO 3aJlaHHOM
bu3nYecKkol MOMAENbI0, 3a/Jad, MOAPa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3faHue (PU3NIECKOr MOJIEIH, aIeKBATHON YCIIOBUAM 3a/1a4H;

e TOHMMaHUE (U3NYECKUX OCHOB U TPHUHIUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHMYECKHUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOULYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M IMPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlU3a W WHTEpIpeTaluu HHQPOpMAIluH,
OMpeIeNICHNs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

e CO3/IaHUE YCJIOBHM JUISl PA3BUTHS YMEHUU MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOILEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMEpeyYeHb JaOOPATOPHBIX M
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAaHHBIM, YUYUTENIb JelaeT BBIOOP
MPOBEJCHUS J1a0OpPAaTOPHBIX pabOT U OMNBITOB C YYETOM HHIAUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka O npupone. HaydHbple METOIBI MO3HAHUS OKPYXKAIOILIETO
Mupa. Posib 3kcriepuMenTa v TEOpUH B IIPOLIECCE MIO3HAHMS TPUPOBL. DKCIIEPUMEHT
B pusuke.

MonenupoBanue (U3MUYECKUX SBIEHUN MU mpoueccoB. HayuHble runotessl.
dusnueckre 3aKOHbI U TEOpPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUSI.

Ponb 1 MecTto Qusukn B pOpMHUPOBAHMM COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBble W IUGPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe naBmxeHre. OTHOCUTEIBbHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTH) H
YCKOPEHHE MAaTE€pUajJbHONW TOYKH, MX IMPOEKIMM Ha OCU CHUCTEMBI KOOPIAWHAT.
CiioxxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpSMOJIMHEHHOE ABMXeHue. I 'padpuku
3aBUCUMOCTH KOOPAMHAT, CKOpPOCTH, YCKOPEHMS, MYTH HW IEPEMEILICHHUS
MaTepUaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOE najzieHue. Y CKOpeHre CBOOOTHOTO MaICHMUS.

KpuBosmHeHOE NBMKEHUE. [[BHIKEHNE MATEPUAIIBHOW TOUKH IO OKPYKHOCTH
C IOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHASI CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeNIbHOE YCKOPEHHUE.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIHIOMETD,
JIBUYKEHUE CHAPSA0B, LIETTHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMBl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBHKCHUSL.

[Tpeobpa3zoBanue ABMKEHUIN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Tes B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuKeHUs Tena, OPOLIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Hamnpapienue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJbIO OMPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSIMH, NPOWICHHBIMM TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuKEeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammiies.  IlepBeid  3akoH  HproToHA.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3unuu cuil. Bropoi 3akon HetoToHa auist
MaTepUAIBHOW TOUYKH. Tpernit 3akoH Hpr0TOHA 111 MaTe€pUaIIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buanl TpeHus (mokosi, ckoJibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOIbXKEHUS U cujia TpeHus nokos. Koagduiment tpeHusl.
Cuita conpoTUBIIEHUS PU JIBUXKEHUU Te€Ja B AKUJIKOCTH WIIU ra3e.

[TocTynarenpHO€E U BpalaTeIbHOE BUKEHHUE a0COIIOTHO TBEPAOTO TeENa.

MOMEHT CHuJIbI OTHOCUTENBHO OcHu BpamieHus. I[lnedo cunbl. YcinoBus
paBHOBECUS TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIliu.

HesecomocTs. Bec Tena rnpu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBecHs TBEPAOro Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
pe3HOBOM 00pa3Ile, OT ux AedopMaIiuH.

HccnenoBanne yclioBHM PAaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl cOXpaneHus 6 MexaHukKe

Nmnynsc MarepuanabHOW TOYKM (T€sia), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynbc Cullbl M1 M3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunetnueckas sHepruss MarepuajbHOW TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTenunanbHast SHEprusl. [ToTrenumnanbpHas SHEprus YIIPYTO
nedopMupoBaHHOM NPy KUHBL. [loTeHIMaNbHAS SYHEPTHS TeIa BOJIU3U TOBEPXHOCTH
3emun.

IToTeHumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HETMOTECHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHECHUSI MEXaHUYECKOM SHEPTUM.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu padOThI CUJIBI ¢ U3BMEHEHUEM MEXaHMYECKON 3HEepruu
TeJla Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Pasznen 3. MoaekyasipHas pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS 4YaCcTHLl BelecTBa. MoJenu CTpPOEHMsS Ta30B, JKUAKOCTEH U
TBEPJBIX TE U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl Moseky. KomnyecTBo BemectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpUHM HJACaIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEe KWHETHYECKON SHEpPruM TEIIOBOTO JBIKEHUS uactull rasza. [llkama
temneparyp KensBuna. I'azoBble 3akoHBI. YpaBHeHue MenneneeBa—KianenpoHa.
3akoH [lanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpelncTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHUM.

OmnwiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WILTIOCTPUPYIOIIAS TPUPOLY NABICHUS ra3a HA CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HJICAJIBbHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy MapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnuectBo temnorsl U padbora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAIBHOrO0  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitTue 006 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMHKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoleccaMm. ['padpuueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

TermmoBble  MammHbl.  [IpuHOMOBI  ACHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. KoadduimeHT moie3Horo
nevctBua TteroBo mammubl. [{ukn KapHo u ero kosdduiumeHt mnose3HOro
JNENUCTBUA. DKOJIOTMYECKHE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: JBUTaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH 3HEpruu Tejaa IpPU COBEPIIEHUU paOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIus).

N3meHenue BHyTpEeHHEW SHEpTrun (TeMIiepaTyphl) Tejla Npy TeIIonepeaaye.

OneIT 0 a1nabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopnenu napoBoil TypOHHBI, ABUTAaTEsl BHYTPEHHETO CTOPAHHUs, PEAKTHBHOI'O
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecammusie cocmosanun eewyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHjeHcauus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTENbHASl BIAXHOCTh BO3AyXa. HacklieHHbI mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHHS.

Teépmoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiyioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBieHue wu
KpucTayi3anus. Y aenbHas Tersiora miasiaeHus. Cyonumanms.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHnueckre yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJTYYEHHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJI€ HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX NAPOB.

Kunenune npu nNoHWKEHHOM JTaBJICHUH.

Crioco0bl U3MEPEHHUS BIAXKHOCTH.

HaGnronenune HarpeBanus U MJIaBiI€HUS KPUCTAIUNIMYECKOTO BEILIECTBA.

JleMOoHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHre 0OTHOCUTENIbHON BIAKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaMHKA
Tema 1. Inekmpocmamuxa
OneKkTpu3anust Tela. OJIEKTPUYECKHHM 3apsan. /[Ba BHaa 3IIEKTpUYECKHX
3apsa0B. IIpOBOAHUKH, AUBIIEKTPUKU M TMOJYNPOBOJHHMKU. 3aKOH COXPaHEHHS
IEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3JIEKTPUYECKAN 3apsI.
Onektpuueckoe mone. Hanpsok€HHocTs  dnekTpuyeckoro mnons.  [IpuHoun



CYNEPIIO3ULUN BJIEKTPUUYECKUX MOJIeh. JIMHUM HaANpsyKEHHOCTH BIEKTPUYECKOTO
TOJISL.

Pabota cui anekTpocrarudeckoro nosis. [lorenuan. Pa3HOCTh NOTEHITMATIOB.
IIpoBOAHMKM WM JHAJIEKTPUKMA B JJIEKTPOCTATUYECKOM moJie. Jludnexkrpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, SJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOH/JIEHCATOp, KONMUPOBAJIbHBIN alIapar, CTPyHHbIIA TIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TElL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTHYECKAS 3aIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. ITocmosannstit 31ekmpuyeckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenne. 3akoH OMa 1151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIECHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOTHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHMKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 351eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHe.

ONEeKTpOHHAsT  MPOBOAMMOCTb  TBEPJBIX  METAIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYyYKOB.

[1onynpoBOIHUKMY. CoOcTBeHHas 151 MIPUMECHAS MPOBOJIUMOCTh
noJIynpoBogHUKOB. CBoMCTBa p—n-niepexosia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALNS. DIEKTPOIH3.



DNeKTpuuecKu TOK B Ta3zaxX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lazma.

TexHudyecknue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKM TOKA, OAJIEKTPOHArpeBaTelibHble MPUOOpHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBII 1101, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA 1 HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEYEHUsSI U MaTepHraIa.

CMemaHHOe COeTMHEHUE TTPOBOAHUKOB.

[IpssMoe wW3MepeHHne DIEKTpOABWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB CONIPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEenaHHOrO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHUIIBI MCTOYHHMKA TOKA W €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroienue snextposimsa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kitacce ocyliecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4HOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pU3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepbosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (YHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHUE B >KMBOW mpupoze, auddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUbl TEIIONEpPENayH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B )KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ia3oB,



DIIEKTPUUECKHE  CBOWCTBA  METAUIOB,  DJIEKTPOJIMTHYECKAs  JTUCCOIHAITHS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHUE NBIKEHUH C HCTOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOAIIUITHUKU, WCIOJIh30BAHUE 3aKOHA COXPAHCHMUS
UMIyJIbCa B TEXHHUKE (pakera, BOAOMET W Jpyrue), ABUTATEIh BHYTPEHHETO
cCropaHwusi, mapoBas TypOWHa, OBITOBON XOJOJUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepPHalioB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpyHHBIN IIPUHTED, DIIEKTPOHArPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAaHUKA.

11 KJTACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

ITocTosiHHBIE MarHUTHL. B3anMOIeUCTBUE TTIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTtop MarauTHOM MHAYKUMU. [IprHIMI Cynepno3uiny MarHUTHBIX MTOJIEH.
JluHnn marHuTHOW wWHAYKUMW. KapThHa JIWMHWUKA MarHUTHOM WHIYKIAHW TIOJIS
MTOCTOSIHHBIX MarHuTOB.

MarauTHoe TIOJ€ TPOBOJHHUKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSMOTO HPOBOAHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMoaencTBiue MpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBlieHUE. J[BUKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKOUUA. [lOTOK BEkTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIMHA. 3aKOH 3JIEKTPOMATHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3JeKTpUYECKOE TOJie. IDNEKTPOABIKYIIAs CHIa WHIYKIHH B
MIPOBOJAHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHAYKUIHUH. OJIEKTPOABMKYIIAs  CHUJIa
CaMOWHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE TMPUMEHECHHUE: TIOCTOSIHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHULl, MHIYKIIMOHHAS TEYb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JluHUM UHAYKIIUX MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJBHKYILIEH CHJIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Paszpnesn S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHUmHbsle Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonunyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXvHHBIM MasATHUK. MaTeMaTUYECKUM MAasTHHUK. YPaBHEHUE I'apMOHUYECKUX
koseOanwmii. [IpeBparenne sHepruy Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOrus MEXIy MEXaHHUYECKHUMH WU
AIEKTPOMarHUTHeIMU  KojeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaromux KoneOaHUsX. BoIHYKIEHHbBIE MEXaHUYECKUE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JEHCTBYIOIEE 3HAYEHUE CHUJIBI TOKAa H
HaIpPsKEHMUSL.

Tpancdopmarop. [IpousBoacTBo, nepeaada U MOTPEOIICHUE IIEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKUE PUCKHU IIPU IPOU3BOJCTBE JIIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHnueckne yCTPOMCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (MIPY>KUHHBIA WITH
MaTeMaTUYECKUI MasTHHK).



Hab0mroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

HaGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJTBI TOKA M HAMPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu TMOCIEIOBATENBHOM COEOUHEHUU PE3UCTOpPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb IMHUU 3JIEKTPOIEPEaAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanne 3aBUCUMOCTH TIEpUOIa MaJibIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanne neEpeMEHHOTO TOKA B LEIMH U3 MTOCIEI0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaHeHnus. llepuon. CxopocThb
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarauTHoil BosnHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, Mospu3anus, audpakius,
unrepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >ME€KTPOMArHUTHBIX BOJIH. [[puMeHeHHEe 3EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBS3U U TeNEBUACHUS. Panqronokanus.

DIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paaroNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneo6mtomeecst Teso kak UICTOYHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne nuatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenrie cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.



HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJIOMIICHHUE,
noJispu3anus, tudpakius, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja mNOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcust ceera. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

Cobuparomire 1 paccenBarolye JuH3bl. ToHkas TuH3a. DOKyCcHOE pacCTosIHUE
U ONTHYECKas cwia TOHKOW JuH3bI. [locTpoenne n3o0pakeHuil B COOUpAIOMUX |
paccenBarolnX JUH3aX. PopmyJsia TOHKOU JIMH3bL. Y BEJIMYEHUE, 1aBAEMOE JTMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBast ontuka. Wutepdepenunss cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOAEHUS MAaKCHMYMOB W MUHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM  MAaJACHUH MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKON, TEIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pAacHpPOCTPAaHEHUE, OTPAKEHHUE M MPEIOMIICHUE CBETA.
OnTuyeckue nprudOpBHI.

ITomHOE BHYyTpEHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanrie cBOMCTB U300paKeHUH B JIMH3AX.

Mozaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOnronenune natepdepeHinu crera.

Hab6mronenune nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEMIETKH.

Habnronenue nosspusanuu CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopuusie pabomol

N3mepeHne nokazaress npeaoMIEHUs CTEKa.



HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCUTEIBHOCTH
['paHuIBl TPUMEHUMOCTH KJIaCCHUECKON MeXaHHuKU. [locTynaTel crienaibHOM
TEOPUU OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPrUel U UMITYJICOM PESITUBUCTCKON YaCTULIBI. DHEPrus
IIOKOS.

Pasznen 7. KBanToBast pusuka
Tema 1. Inemenmol K6AHMOBOI ONMUKU
®ortonsl. Dopmyna [1nanka cBs3u s3HEPrUn (POTOHA C €0 YACTOTOU. DHEPTHUA U
UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Goroaddexra. Onwitel A. I'. CTomeroBa. 3aK0HBI

dotorpdekra. YpaBuenue DunmreitHa 1 dotodrddexra. «KpacHas rpaHuia»
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuueckue ycTpoCTBA W MPaKTUYECKOE MpPUMEHEHUe: (OTOIIEMEHT,
dboTomaTYMK, COTHEYHAasi 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®o1ordh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHETo (oTodddekra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccestHUO o -4acTHIL.
[InanerapHas wmoxenb artoma. [loctymarsl bopa. M3nmydyeHue u morioumieHue
(GOTOHOB MpU MEpPexo/ie aToMa C OJHOIO YPOBHS SHEpPruM Ha Apyrou. Bumwl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPO/a.

BomnnoBsie cBoiicTBa yactull. Bonusl ne bponss. KopnyckyisipHO-BOJHOBOM
JTyaTu3M.

CnoHTaHHOE U BBIHYKJCHHOE U3JIyYCHHUE.

TexHudyeckne yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHME: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBIL BOJIHBI J1a3epa.

HabGnronenue nuHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HaoGmronenre mMHe4aToro cuekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbIThl Pe3epdopa rmo onpeneneHuo cocrapa pagioakTHBHOTO
m3nyuyenus.  CodictBa  anbda-, Oera-, ramMma-uziayudeHus.  BuusHue
PaaMOaKTUBHOCTH HA KUBbIE OPTAHU3MBI.

OTtkpeiTHE TpOTOHAa M HeWTpoHa. HykmonHas monens siapa I'eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M3oTomnsl.

Anbda-pacnaa. DNEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacnan. [amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprusi CBs3M HyKJIOHOB B sifipe. AnepHbie cuibl. [ledekT maccsl sapa.

S nepHble peakunu. JleneHue u CUHTE3 sIeEp.

SAnepusiii peaktop. TepMosnepHbiii cunTe3. [IpobieMbl M MEPCHEKTUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTob1 HaOTIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTaIbHbIe B3auMOJEHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuueckne yCTpoONCTBA U MPAKTUYECKOE NPUMEHEHUE: JTO3UMETP, Kamepa
Buinbcona, siiepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

HccnenoBanre TPEKOB YacTULL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTHS aCTpOHOMUHU. [IpUKIIanHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3ZbI, IUIAHETHI, UX BUAMMOE
JIBUKEHUE.

ConneuHas cucrema.

Connne. ComHeuHass akTUBHOCThb. McTouHuk sHeprum CoyiHIIA W 3BE3L.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIEKTpalbHbI Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM MOCIEIOBATENIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] IJIaBHOM MOCIENOBATENbHOCTU. BHyTpeHHEee cTpoeHue



3B€311. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3]1. DTaNbI )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama [Nanaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
INamaktuke. Tunel ranakTuk. PaguoraiakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ia. Paz0eranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpo0iaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOmroiennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpEeeTIeHUs MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE co3Be3/11s CEeBEPHOro MOIYIIAPUs U SIPKUE 3BE3/BL.

Habmronenus B Teneckon Jlynsl, muranet, Mieanoro Ilytw.

O0o0maromuee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJILHOM M ATHYECKOU cpepax esaTeTbHOCTH YEIOBEKa, POJIb U MECTO (DM3HKHU U
aACTPOHOMHH B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib GU3NUECKONU TEOPUH B
(bopMHpOBaHUU MPEACTABICHUH 0 (U3UUECKON KapTUHE MUpPa, MECTO (PU3HUECKOU
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEICTaBJIECHUH O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 11 Kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBSA3CH C KypcaMH MATEMATHUKH,
Ouonoruu, XuMuH, reorpaduy U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (hakT, Tumoresa, (u3nMdeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemieHHWE CHCTEMBI YpPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKUIMU: CMHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX NPOEKUHUH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMM, MNPU3HAKK MOAOOUSI TPEYTrOIbHUKOB,
OTIpEJICIICHHE TUIOIIAIN TUIOCKUX (puryp u o0béma Ted.

buonoeusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelIbHbIC
JIBUOKEHUS B KMBOM NMPUPOJAE, ONITUUYECKUE SABJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PEeIETKU, CIEKTPATbHBIN aHAU3.



leoepaghusi:  MarHuTHBIE TIONFOCA 3€MJIM, 3ajJie)Kd MArHUTHBIX DY,
dhoTochEMKA 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

Texuonocua: NWHUUA DJIEKTPOIEpENady, TEHEPATOp IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLIHOHHAs II€4b, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA alapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (6a30BBI YPOBEHB) JOHKHO 00ECIIEUNUTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yNbTAaThl OCBOEHUSI yUeOHOro npeaMera «Du3nka» T0IKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITa W OMbITA JEITEILHOCTH B IMPOLIECCE pealu3alliid OCHOBHBIX HampaBJICHUI
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUIMCKOTO OOIIECTRA;

MPUHATHE  TPATUIIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECAX TI'PaKIAHCKOIO
oOI1ecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA MHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb POCCUUCKOM I'PaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTIKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHKCIIE B
JIEATENbHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MIOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIIOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NUECKON HAyKe;

5) Tpy10BOI0 BOCIMTAHMS:



WHTEPEC K pa3IUyHbIM cdepaMm NnpodecCHOHANIBHONU AESTEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOHM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caM0OOpa30BaHUIO B 00JACTU
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh JIKOJOTMUYECKON KYJIbTYpPbl, OCO3HaHHE TJIO0ATHLHOTO
XapakTepa HKOJOTUUECKUX MPoOIeM;

TUTAHUPOBAHUE U OCYILECTBJIEHHUE JCUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA,;

pacuIupeHue OmbITa ACATETLHOCTH JKOJOTHYECKOM HaNpaBJICHHOCTH Ha
OCHOBE UMEIONIIUXCS 3HAHUH 110 QU3HKE;

7) UEHHOCTH HAYYHOI'0 NIO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B MpOIECCe
n3y4deHus! GU3UKHU OCYIIECTBISITh MPOSKTHYIO M UCCIIE0BATENIbCKYIO IEITEIbHOCTh
WHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eMcTBUS:
CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN AEATEIIbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh ~ 3aKOHOMEPHOCTM M INPOTHBOPEUYMST B  PacCMATPUBAEMBIX
(hUBUYECKUX SABICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MAaTe€pPHUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH,
KOOPJAUHUPOBATH U BHITIOJHATH Pa00TY B YCIOBUSIX PEAIbHOTO, BUPTYAJIIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU MOHATHUSMH U METOJAMU
buznyecKkoil HayKu;



BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHOM 1eATEIbHOCTH B
obnactu (pU3MKU, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IOMCKY
METOJIOB pelieHusl 3a/iay (U3MYECKOro COJepKaHUsl, MPUMEHEHHUIO Pa3IudHbIX
METO/I0B [T0O3HAHUS;

BJIAJECTh BHUJAMH JEATEIBHOCTH IO IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoO0pa3oBaHUI0 M NPUMEHEHUIO B pPa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyalM3MpOBaTh 3ajaavy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS], HAXOAUTh apPIYMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEPKACHUMN, 3a]1aBaTh MapaMEeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIECHUs 3aJaud pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUS 1O (uU3MKe B NPAKTHUECKYIO 00JIacTh
KU3HEAEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEIAraTh OPUTrMHAIBHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, IOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMU MOJy4eHUs] MHPOpMaluu (U3HMUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBJISATh IOWCK, aHaJIM3,
CHUCTEMAaTU3alMI0 M HHTEPIpPEeTalni0 MHPOPMAlUMU pa3IMYHBIX BHUJIOB U (opm
IPEJICTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHNEM TPEOOBAaHUM SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3ITHYECKUX HOPM, HOpM HHGPOPMALMOHHON
0Ee30ITaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUYECKOTO COAEpXk aHHUs B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3zHaueHUs UHPOpPMAIMK U LEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAJIbHYIO
(bopMy IpeACTaBICHUS U BU3yaIU3alUu.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ el CTBHUSI:
OCYIIECTBJIATH OOIIECHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU ACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud ¥  CMSATYaTh
KOH(DIIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh W KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaTbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEHUCTBUMA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJJIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacrpenensTh pojid C YYETOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJ0T0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

[peyiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEHU C NO3UIUHA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISTh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISIBIISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATEJILHO COCTABJIAITh IUIAH PEIICHUS PACYETHBIX M KaYECTBEHHBIX
3ajJa4, IJIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHMBATh IPUOOPETEHHBIN OTIBIT;

cioco0cTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO SPYIUIMH B 00JIACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedieKCMW  KaK  OCO3HaHMS
COBEpIIAEMBIX JIEHCTBUA M MBICIHUTEIBHBIX MPOLUECCOB, HX PE3YJIbTATOB H
OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI pediiekcrun IS OLEHKN CUTYallud, BEIOOpa BEpHOTO
peLIeHHS;



yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAIM3E pe3yIbTaToOB
NeSITeNIbHOCTH;

MPUHUMATh Ce0sl, TOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TIpPH aHaIu3e pPe3yibTaToB
NeSITeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporiecce 1ocTrKeHNsI TMYHOCTHBIX PE3YIHTATOB OCBOEHUS ITPOTPAMMBI TI0
buzuke A YpOBHA cpeaHero oOmero oOpa3oBaHUs y  0OydYaromuxcs
COBEpPIIICHCTBYETCS HMOIIMOHATbHBIN HUHTEJUICKT, TIPEAIOIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWIC, BUCTh HAIPaBIECHUS Pa3BUTHsI COOCTBEHHOW 3MOITMOHAIBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHATEHBIM H3MEHEHHSIM U TTPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAOIICH CTPEMJICHUE K JOCTHIKCHHIO IIETH |
yCrnexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE ICHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIICH CTIOCOOHOCTh MOHMMATh AMOIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 10 kjacce nmpeMeTHbIE pe3yJIbTaThl HA 6A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEPIMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIO,
WJICATIbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur PU3NUECKUX 3a/1a4;

pacnio3HaBaTh (pU3MYECKUEe SABJICHUS (MIPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOECHHS BELIECTBA U



AIEKTPOAVMHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/IHOE MAJECHUE TeJl, JBUKEHHE IO OKPYKHOCTH, UHEpLUs, B3aUMOJCICTBHE
ten, nud@ys3usi, OpOYHOBCKOE JIBUIKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tell,
U3MEHEHHEe O0bEMa TeN MpPU HAarpeBaHUM (OXJIAKIEHUH), TEIJIOBOE PABHOBECHE,
WCIIApEHNE, KOHJCHCALMs, IUIABJICHHUE, KPUCTAJUIM3aLMs, KUIIEHUE, BIIAJKHOCTD
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBA3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30IPOLECCaX, dJIEKTPU3aLHs Ted,
B3aMMOJICHCTBUE 3apsI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3ys (DU3MUECKHE BETUUYHMHBI:
KOOpJMHATa, IyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHME, Macca Tena, Cuia,
UMITYJIbC T€J1a, KUHETUYECKAs DHEPTHs], NOTCHUMAIbHAs DHEPrUs, MEXaHUYECKasl
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUi CMBICIT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEJINYNHAMMU;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHMS,
UCTIONB3ysl (U3MUYECKHE BEIUYMHBL: JaBJIICHUWE Tas3a, TemIepaTypa, CpemaHss
KMHETHYECKasl SHEPIHsl XaOTHYECKOro JBMKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PULMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JBHUraTels; MpPU OMHCAHHUU
NOPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOJNBb3YEMbIX BEJIMYUH, UX
00O3HaUYeHHUs M E€OUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOIIUE JAHHYIO
(bU3HYECKYI0 BEIUYHUHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEITUUMHBL: DJIEKTPUUECKUN 3aps,
IEKTPUYECKOE T10JI€, HANPSKEHHOCTD I0JIsA, MOTEHIMAN, PA3HOCTh ITOTEHIMAJIOB;
Ipy ONHCAHUM TPABWIBHO TPAaKTOBAaTh (PUIMYECKUNA CMBICT HCIHOJb3YEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOJb3Ys (PU3NUYECKHUE
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsaroreHus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS HMITYJbCa,
IIPUHLAI CYNEPNO3ULUNA CWI, NPUHIUI PABHOIPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETHUECKYI0 TEOPHI0 CTPOEHHs BEIECTBA, Ia30BbIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMUS
DIIEKTPUYECKOr0 3apsiaa, 3akoH KysloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMUIIBI JEHCTBUS MalIH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHs UX O€30MacCHOr0 HCIOIb30BAaHUS B MTOBCEIHEBHOM
KHU3HU;

BBITIOJHATh JKCHEPUMEHTHI IO HCCICNOBAaHUIO (DU3MYECKHX SBICHUN U
IPOLECCOB C HCMOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUl, MPH 3TOM
dbopmyHpoBaTh MpodIeMy/3a1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYILECTBIISAThH NMPSMbIE U KOCBEHHBIE U3MEpPEHUsI PU3NYECKUX BEIUUUH, PU
ATOM BBIOMpPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M MCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BEIUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUHM, MPU ITOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(buKCHpPOBaTh PE3YNIHTATHI MOJTYYCHHON 3aBUCUMOCTH (PU3UUYECKUX BETUYUH B BUJIC
TaOIUI] ¥ TPaQUKOB, IENATh BEIBOJIBI 110 pe3yIbTaTaM HCCIICOBAHNS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-MCCIIENOBATENbCKON M IMPOEKTHON
NESTEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarb pacy€THhlE 3aJa4yd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3aJla4uu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOaUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NYECKOMN BETUIHHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

MCTIOJIb30BaTh MPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIMN U TPEICTABICHUS
y4eOHOM M HAy4YHO-NOMYJAPHON HH(POPMAIMK, TOJYYEHHOU W3 Ppa3IUYHBIX
HCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOIIET0 MUPa, B PA3BUTUE TEXHUKH
U TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaIoIlel Cpejie;



paboTaTb B TpyHNe C BBINOJIHEHUEM pa3IUYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy TPYNIbl, PAIMOHAIBHO pacHpelesTh OO0S3aHHOCTH W
IUIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIeKBaTHO OLIEHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.

K xonity o6yuenus B 11 kjacce nmpeiMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoil KapTUHBI MUDA;

YUUTHIBATh TPAHULBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHBIM NCTOYHHMK CBETA, A/IepHas
MOJieJb aTOMa, HYKJIOHHas MOJeb aTOMHOTO fApa NpU peuieHUH (U3NYECKUX
3a/1ay;

pacno3HaBaTh (pU3MUYECKUe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKUWSA, JEHUCTBUE MArHUTHOIO TMOJA Ha
MPOBOJHUK C TOKOM W JBWXKYIIMKCS 3apsij, 3JIEKTPOMAarHUTHBIE KoOJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPaKEHHE, MPEIOMIICHUE,
uHTepdepeHysi, audpakuus W TONApU3ALMS  CBETa, JUCIEpPCUsl CBETa,
dbotoanekTpudeckuit 3pdekt (pororddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHHE
JMHENYaToro CHEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas

PaaAOaKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-ICCKI/Ie, MAaramTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3JINYHbIX CpGI[) 151

AJIIEKTPOMArHUTHBIE $SIBJIEHUSA (TPOLECCHI), HCHONB3Yyd (U3UUYECKUE BEIUYUHBI:
AIEKTPUYECKUHN 3apsj, CHJIa TOKA, JJIEKTPUUYECKOE HAINPSKEHUE, DJIEKTPUUECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
WHIYKIHWST MAarHUTHOrO mojs, cuina Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, DHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
FApMOHMYECKUX D3JIEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUWIHHO TPAKTOBATh (PUIMUYECKUI
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHs] M €IUHMIIbI, YKa3blBaTh
(opMyJIbL, CBSA3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETUUHHY C IPYTMMHU BEIMUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIC SBJICHUA W IPOLECCHI, HCIOJIb3YS
(bu3MYecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (DOTOHA, IEPHO/ MOTypacnaia, YHEPTUs CBSA3H



aTOMHBIX SIZIEp, TPU OMUCAHWW TMPABUIBLHO TPAKTOBATh (DUIUUECKUNA CMBICIH
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M €IWHUIIbI, yKa3biBaThb (POPMYIIBI,
CBS3BIBAIONINE JAHHYIO (U3MYECKYI0 BEIWYWHY C JPYTHMH BEJIUYHMHAMH,
BBEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SBICHUS, UCTONB3Ys (pu3nyeckue
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapalIeIbHOTO
COCIMHEHUSI TNPOBOJHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKITUHU, 3aKOH TMPSIMOJUHEHHOTO PACTIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE DiHITEHa mis pororddekra,
3aKOH COXPAHEHMS DHEPruH, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHsI MacCOBOTO YHWCIa, MOCTYJaThl bopa,
3aKOH PaIMOAKTUBHOTO PACIajia, Py 3TOM Pa3iudaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BbIPAXKEHHWE M YCIOBHS (TpaHHIlbl, O0JacTH)
MPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMH MarHUTHOTO TOJISI TIPOBOJHUKA
C TOKOM, CHJIBI AMriepa u cuitbl JIopeHta;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHATH JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPECHHM: MPU HTOM
dbopMyIIHpoBaTh MPOOIEMY/3a/1ady U THIIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000py0BaHUs, MPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBOJIBL

OCYIIECTBIIAThH MPSAMBIC M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHS M HCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN N3MEPEHHUI;

HCCJICIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEJIMYUH C MCTIOIb30BAHUEM MPSIMBIX
W3MEpPEHUN: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TaOIUI] M TPadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBaHUS;

coOJro1aTh MpaBuiia 0E30MacHOr0 TpyAa MPpU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIIbCKON ¥ TMPOSKTHON
NESATETPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemaTth pacu€THbE 3aJa4d C SBHO 3aJaHHOW (PU3UYECKOM MOJIETBIO,
UCIIOJIB3YsI (PM3MYECKUE 3aKOHBI U MPUHIIUATIBI, HA OCHOBE aHAIM3a yCIIOBUS 3aa9H
BBIOWpATh (DPU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HeoOXoauMble NJisi €€ pellleHUs, MPOBOJAUTh PacdyEThl M OIEHUBATh PEaIbHOCTD
MIOJTYYCHHOTO 3HAYCHUS (PU3HUECKONU BEIMYUHBI,



penIaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

WCITIOJIB30BATh ITPH PEIICHUH YIEOHBIX 33]1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUH [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIMN U TPECTABICHUS
y4eOHOM M HAy4YHO-NOMYJSAPHON HH(POPMAIMK, TOJYYEHHOU U3 Ppa3IWYHBIX
MCTOYHUKOB, KPUTHUECKH AaHAJIM3UPOBATH MOITYYaEMYI0 HH(OPMAIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaIlMH, NPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B TTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MIPUMEPHI BKJIaa POCCHMCKUX M 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO MUpPA, B pPa3BUTHUE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus 0€30MaCHOCTH MpU OOpalIeHUU ¢ NpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUsS 30POBbS U COONIOAEHUS HOPM 3KOJIOIMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyNIle C BBIMOJHEHUEM PANTMUYHBIX COIHUAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TpyNIbl, PAUUOHAIBHO pacHpeleisTh OO0S3aHHOCTH WU
MJTAHUPOBATH JICATEILHOCTh B HECTAHAAPTHBIX CUTYaIlUSX, aJeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/1e/ioB U TeM unpoBbIe
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (upp )
NMPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METObI HAYYHOI'O ITO3HAHUSA
1.1 @u3uKa U METOBI HAYYHOI'O MIO3HAHUS 2 Bubmmorexa [JOK
' s Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 Huranuica / https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
23 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 hitps://m.cdsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6muoreka [JOK
' TEOPUHA https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6nuorexa LIOK

®a30BEIC Nepexoabl

https://m.edsoo.ru/7141bf72



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

Hroro no pazgeny

24

Paszpnen 4. JIEKTPOAUHAMMUKA

bubmnoreka LIOK
4.1 ImexTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN IEKTPUIECKUN TOK. TOKH B 12 bu6mmoreka [JOK
' pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB U TeM undposbie
Ne i/m P Konrpouabnsie | IlpakTHyeckne (up )
MPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
L1 MaruauTtHoe nose. IeKTpOMarHuTHas 1 1 3 bubmnoreka LIOK
’ WHIYKLIUSA https://m.edsoo.ru/7f41c97¢
Ntoro no pazgeny 11
Paspen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4ecKkue 1 3IeKTPOMArHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4eCKHE U DJIEKTPOMArHUTHbIE 5 1 bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcHOBBI CIELIMANIBHON T€OpUU 4 1 bubmuoteka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41¢c97¢
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 7|
DeMeHThI KBAHTOBOM OITUKU 6 https://m.edsoo.ru/7f41¢c97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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but6mmoreka [JOK

4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
4.3 ATOMHOE 71p0 > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

but6mmoreka [JOK

5.1 DNeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 hitps-//m.edsoo.ru/7f41c97c
Hroro no paznemy 7
Pasznen 6. OBOBIAIOHIEE ITOBTOPEHHUE

6.1 O6o61maroniee TOBTOpPEHUE 4 ngg;;fg;grouﬁ 41697
Htoro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoka Kontpoasubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
®u3uka — HayKa O PUPOJE.
1 Hayunsie MeTZ bl HOII:HBI,)HI/ISI 1 bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IIero MUpa
Ponb 1 mecTo usuku B

) (opMHpPOBaHUN COBPEMEHHOU 1 bubnuoreka [IOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU NEATEIbHOCTH JIFOICH
Mexanudeckoe ABUKEHHE.

3 OTHOCHUTEJIBHOCTh MEXaHUYECKOTO 1 bubmuotexa [JOK
nsuxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE npsiMOSIMHEHOE 1 bubmuotexa [JOK
JBUKECHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE ) bubnuorexa [JOK
JBMKCHHUC https://m.edsoo.ru/ff0c372e¢

6 CBoOoaHoe majeHue. Y CKopeHue | bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHOE ABUXKEHUE.

7 JIBr>KeHME MaTepHaIbHOM TOYKH I10 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHIIMTT OTHOCUTETBLHOCTH 1 bubmuoreka [JOK



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

lNanunes. MHepunaibHbIE CUCTEMBI
otcyeta. [lepBblii 3akoH HeroTOoHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

bubmnorexa [IOK

MaTepuaabHOW Touku. Teopema 00
N3MEHEHUH KMHETHYECKON OHEpPIrUun

9 CyNepIo3uinu cui. Bropoii 3akox
yrep t P . https://m.edsoo.ru/ff0c3be8
HproTona nst MaTepuaibHOM TOUKH

10 Tperuii 3akon HeroToHa 114 bubnuorexa [IOK
MaTEePUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cua

11 TsKkecTH. 1lepBast kocMuueckas bubmmorexa [JOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teaa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koo dunuent

13 TpeHus. Cruia CONpOTUBIEHUS IPU bubnuorexa [JOK
JIBMKCHUU Tela B )KUAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynaTenbHOE 1 BpamaTebHOE

14 JBIDKEHUE a0COIIIOTHO TBEPIOTO bubmnoreka [IOK
Tena. MoMeHT cuisl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHUs TBEPAOTO Tella
NMnynec MmaTepuabHON TOYKH,

15 CHUCTEMBbI MaTepUAIIbHBIX TOYCK. bubmmorexa [JOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PEakTHBHOE JIBIKCHHE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckas sneprus bubnuoreka [IOK

https://m.edsoo.ru/ff0c4502



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

17

[TorenmmansHas >HEPTHSL.
[ToTenuuanbHas sHEpPrUs yopyro
ne(OpMUPOBAHHON MPYKUHBI.
[loTenuuanpHas sHEeprus Tena
BOJIM3H MMOBEPXHOCTH 3eMIIU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbHBIE 1
HenoTeHIanbHble chuibl. CBI3b
paboThl HEMOTCHITMAIBHBIX CHII C
W3MEHEHUEM MEXAaHUYECKOU SHEPTUn
CHUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOU SHEPTrUu

bubmnoreka [HOK
https://m.edsoo.ru/ff0c478c¢

19

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MeXaHUIeCKON
SHEPIruu Teja Ha MPUMeEpe
pacTsHKEHUS PE3UHOBOIO JKI'yTa

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

bubmnoreka [HOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHbBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN
TeOpuu. BpOyHOBCKOE ABUKEHHE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4ddc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3oB, XKUAKOCTEH
U TBEPIBIX TEI

23

Macca MOJICKYIJI. KonunuectBo
BemiectBa. [locrosHHAs ABOl"aI[pO



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

TennoBoe paBHOBecue. TeMmneparypa

24 u e€ usmepenue. [llkana Temmneparyp
Lenscust

)5 Wneanpueiii raz 8 MKT. OcHOBHOE Bbu6mmorexka [JOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomroTHas TeMIepaTypa Kak Mepa

2% CpeIHe KHHETUYECKON SHEPTUU bubnmnorexa [JOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI
JlaGopaTopHas pabora

73 «HccnenoBanue 3aBUCUMOCTH
MEXKIy MapaMeTpaMu COCTOSIHUS
pa3pexKEHHOT0 Ta3an

29 N3onponeccel B naeaIbHOM ra3e u bubnuorexa [JOK
ux rpaduyueckoe NnpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CHCTEMBI U

30 criocoObI €€ n3meHnenus. KommuecTBo bu6mmoreka [{OK
TEIJIOTHl ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOIO UJI€aJIbHOTO
rasa

31 Buasl Teruionepenauu bubmmorexa LOK

https://m.edsoo.ru/ff0c5c36

VY nenbHas TEMIOEMKOCTh BEIIECTBA.

1 KonuuecTBo TemnoTs! pu bubnuorexa [JOK

Terionepenaye. AnnadbaTHbIN
poriecc

https://m.edsoo.ru/ff0c5¢36



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

[TepBrIil 3aKOH TEPMOAMHAMUKH U

bu6mmoreka [{OK

33
€ro NPUMEHEHUE K U30IIpoLIeccaM https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTs nporieccoB B
34 npupoae. Bropoi 3akoH bubnmorera [TOK
pHposie. BTop hitps://m.edsoo.ru/f0c6230
TEPMOIUHAMHUKHU
35 [punuun neiictus u KITJT bu6nmoreka [JOK
TEIJIOBO MAIIMHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ{
37 DKOJIOTHUECKHUE TPOOIEMBI
TEIJIOOHEPT e THUKU
00001110 YPOK
38 «Momnexyns Haf}I]I:bI/ISI/IKa OCHOBBI bubmorexa HOK
yAp ' https://m.edsoo.ru/ff0c6938
TEPMOTMHAMHUKI)
KonTponbhas pabota no teme
39 «Monexynspnas ¢puszrka. OCHOBbI bubamorexa [OK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIHS. bubnuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS ¥ OTHOCUTEILHAS
41 BJIQXKHOCTH Bo3ayxa. HacheIeHHbIH bubnmorexa [IOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimyeckue u
amop¢HbIe Tena. AHUZOTPOIHS
42 CBOMCTB KpHUCTAILIOB. JKunkue bubnmorexa [IOK
P ) A https://m.edsoo.ru/ff0c6510
Kkpuctauibl. COBpeMeHHbIE
MaTepuaibl
43 [1naBnenue u KpUCTAIU3ALIMS. bu6mmoreka [JOK

Y aenbHas TEIIoTa MIaBJICHUS.

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
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CyOnumarust

44 VYpaBHEHME TEII0BOro Oajganca bubmmorexa LHOK
p https://m.edsoo.ru/ff0c6820
DneKTpu3aIus Tel. DICKTPUIECKUi
45 3apsi. J{Ba BUIA SJIEKTPUUYECKHUX bubmorexa HOK
AL, 8 p https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOAHUKH, TUDIIEKTPUKH U
46 H(fJ'I TIPOBOIHUKH 3aK(F))H Bubmorexa OK
YHpOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IMEKTPUIECKOTO 3apsiaa
B3aumopeiicTBue 3aps10B. 3aKOH
47 Kynouna. ToueuHbIl 3I€KTPUUECKUAIT bubnuorexa LIOK
y ' p https://m.edsoo.ru/ff0c6ces
3apsn
Hanpsok€HHOCTD 2JIEKTPUYECKOTO
43 noss. [IpuHImMn cynepno3unuu bubnnorexa [JOK
JJIEKTPUYECKUX MOJeH. JInHuu https://m.edsoo.ru/ff0c6d{2
HaIpsKEHHOCTU
PaGota cui 31eKTpoCcCTaTuYecKoro
49 noid. [Torennman. Pa3zHoctb Bubmorexa OK
) tal. https://m.edsoo.ru/ff0c6f00
MHOTEHIINATI0B
IIpoBOIHUKY U TUIIEKTPUKH B
50 3J'IpeKT OCTATUUYECKOM HOIJ)'IG bubmorexa LOK
p ' https://m.edsoo.ru/ff0c7018
JlunnekTpudeckast IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 6 g .K
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHcaTOpa. DHEPrus bubmorexa LOK
A pa. p https://m.edsoo.ru/ff0c72c0
3apsOKEHHOTO KOHJIEHCATOpa
53 JIaGopatopHas pabora "3mepenne



https://m.edsoo.ru/ff0c72c0
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3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAJILHOTO
amnmapara, CTpyHHOr0 IpUHTEpa.
DNeKTpOCTaTUIECKas 3aIlUTa.
3a3emiieHne 3IEKTPONpuOOpPOB

55

DNEeKTpUUYECKUI TOK, YCIIOBUS €T0
cyuiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsoxenue.
Conporusnenue. 3akon Oma 11st
ydacTKa Lenu

56

[TocnenoBarenapHOE, APATIIEIBHOE,
CMEIIaHHOE COeTMHEHNE
poBOAHKKOB. JlaboparopHast
pabora «M3yueHue cMenaHHOTO
COCITUHEHHS PE3UCTOPOBY

0.5

bu6mmorexka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGoTta 1 MOIITHOCTH ANIEKTPUIECKOTO
Toka. 3akoH J[xxoyins-Jlenna

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

58

3akon OMa 715 TOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambIkanue. Jlabopatopnas pabota
«M3mepenne D/1C nctounnka Toka u
€ro BHYTPEHHETO CONIPOTUBIICHUS

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7aec0

59

PesepBHbiii ypok. KonTposbHas
paboTa o Teme "DneKTpoAuHaMUKA"
/ Beepoccuiickast mpoBepoyHast
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok

bu6mmoreka [{OK



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0

«ONeKTpoIuHAMUKay /
Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs MPOBOJUMOCTb
TBEPIBIX METAIIOB. 3aBUCHMOCTb
COIIPOTHBIICHHS] METAJIIOB OT
temreparypbl. CBepXIIpOBOIUMOCTh

62

DNEeKTpUUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

63

[TomynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAsl IPOBOAUMOCTD.
CaoiicTBa p—n-nepexoja.
[TomynpoBOIHUKOBBIE PHUOOPHI

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUUYECKU TOK B paCTBOPAaxX U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLUALIMSL.
OnexTponus

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUH TOK B razax.
CaMoCTOSTEIBbHBIN 1
HECaMOCTOSITEIbHBIN pa3psl.
Monnus. [1nazma

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

66

DneKTprYecKre MPHOOPHI U
YCTPOMCTBA U UX MPAKTUYECKOE
npuMeHenue. [IpaBuia TeXHUKH
0e30macHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

67

KonTponbhas pabota no teme
«2nektpocratuka. [locTossHHBII
3NeKTpuYecKuil Tok. Toku B
Pa3IUYHBIX Cpeiax»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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PeseprubIil ypok. O6006maronmit

68
ypok 1o Temam 10 kiacca

bubmnoreka [IOK
https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosn4yecTBOo 4acoB JJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Kontpoabnubie | IlpakTHyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U UX

| B3auMoOJieicTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [JOK
BekTop MarHuTHOM UHAYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHIYKIUHU
MarnuTHO€e noje IpOBOJHUKA C

) TokoM. OnbIT DpcTena. 1 bu6muoreka [JOK
BzaumopeicTBre npOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MAarHUTHOTO MOJIS KATYIIKH C 1 1 bubmorexa [TOK

y https://m.edsoo.ru/ff0c98fe
TOKOM
JelicTBMEe MAarHUTHOTO TIOJISI HA
MPOBOAHUK ¢ TokoM. Cuita Amrepa.

4 JlaboparopHas paboTa | | bubnuorexa [JOK
«HccienoBanue nenucTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JleficTBMe MarHMTHOTO IOJIS Ha

5 JIBIDKYIIYIOCS 3apsKEHHYIO | bubnuorexa [JOK
yactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHiia

6 DNeKTpOMarHuTHasi UHIYKITHUS. 1



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

IToTok BekTOpa MarHUTHOM
uHaykiuu. JJ1C uHayKIuu. 3aK0H
AJICKTPOMArHUTHON WHIYKITUU
®dapanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBICHUS
3J'I€KTpOM3FHPITHOI7] HUHIYKIOUWN

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

NuaykTUBHOCTB. SIBIEHUE
camounaykiuu. JJ1C
CaMOMHIYKIUHU. DHEPrust
MarHUTHOTO TIOJISl KATYIIKHA C TOKOM.
DIEeKTPOMArHUTHOE T0JIe

bu6moreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCcTponucTBa U UxX
IIPUMEHEHUE: TOCTOSIHHBIE MAaTrHUTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOJBUIaTENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHIL,
WHIYKIMOHHAs I1€Yb

10

Ob6o06maromuit ypok «MarautHoe
noJie. DJIEKTpOMarHuTHas
WHIYKIHSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota mo Teme
«MarauTHoE 10JI€E.
DNIeKTpOMarHuTHasi UHIYKIUS

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

12

CBo0o/1HBIE MEXaHUYECKUE
kosiebanus. ['apmoHnyeckue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpaienue 3ueprun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT JUTUHBI HUTU ¥ MAcCChl
rpy3a»

14

KonebarenbHbIit KOHTYD.
CBOOOIHBIC ATIEKTPOMATrHUTHBIE
KOJIeOaHUs B NACATEHOM
KOJIe0ATeIILHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMH H
9JICKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmnoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHCHUSA SHEPIrur B UJACAJIbHOM
K0J1Ie0aTeIbHOM KOHTYpE

bubmnoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarmux
KoJieOaHusX. BeIHy X IeHHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyx1eHHbIE
AJIEKTPOMArHUTHBIE KOJICOaHHS

bu6moreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHycouanbHbIN IepEMEHHBIN TOK.
MomHOCTh IEPEMEHHOT0 TOKA.
AMIUITUTYTHOE U IEUCTBYIOLIEE
3HAQ4YEHME CUJIbI TOKA W HANIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpauncdopmarop. [IponusBoactso,
nepeaaya u nNotpediieHue
AIIEKTPUYECKON SHEPIUHU

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHUE YIEKTPUIECKOrO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
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3BOHKA, TeHepaTopa MepeMeHHOro
TOKa, JINHUH 3JIEKTponepeaay

OKOJIOTUYECKHE PUCKU TTPU
IPOU3BOJICTBE AIIEKTPOIHEPTUHL.

20 Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B MOBCETHEBHOM
KU3HU
MexaHnu4eckue BOJTHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 FC)KO F;cn)p acrpocT azeHm[ u bubmorexa OK
P pacupoctp https://m.edsoo.ru/ff0cca54
JutiHa BOJIHEL. [lonepeunsie n
MIPOJIOJIbHBIC BOJTHBI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bu6mmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoOMcCTBa U ckopocTh. [1kana bubmorexa [OK
p ) https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJIH
[TpuHLIUIIBI PAAHOCBSA3H U
24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Pagnonokanus
25 Kontponbhas pabota «Konebanus u bubnuotexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsAmosinHEITHOE pacIpOCTpAHEHUE
%6 CBETa B OJTHOPOJAHOMU cpejie. bubnmoreka [JOK
ToueuHsbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
27 OTtpakeHue cBeTa. 3aKOHbI bubnuorexa [JOK

OTpPaXCHUS CBETA. HOCTPOGHI/IC

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cca54
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n300paKEHHI B TUIOCKOM 3€pKalie

28

[Ipenomiienne ceera. [lonHoe
BHYTpPEHHEE OTpa’KEeHUE.
IIpenenbHbIN yroa MOJIHOTO
BHYTPEHHET0 OTPa’KEeHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd716

29

JlabopaTtopHas pabota «M3mepenue
MIOKa3aTessl MPEJIOMJIICHHUS CTEKIIa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunzsl. [locTpoenue n3odpaskeHuit
B 1uH3e. PopMysia TOHKOU JIMH3BL.
YBennueHue JIMH3bI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTopHnas pabota
«HccienoBanve CBOMCTB
M300paKeHHI B TUH3aX)

32

Hucnepcus cBeta. CoXHBIN COCTaB
oenoro cBerta. L[et. JJaboparopras
paborta «HabOmronenue nucrnepcuu
CBETa»

33

UnTepdepennus ceeta. Audpaxius
cBerta. JludpakunonHas pemeéTka

bubmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

ITonepedyHOCTH CBETOBBIX BOJIH.
ITonapusanus cBera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Ontuyeckue mpuOOPHI M YCTPOUCTBA
U YCJIOBHSI X 0€3011acHOTO
IMPUMCHCHU A

36

I'panuuibl npuMEeHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel ciennaIbHOM TEOPUH
OTHOCHUTEIBHOCTH

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0cf862



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0ced22
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OTHOCHTENBHOCTE

37 OJIHOBPEMEHHOCTH. 3aMelJIEHNE bubnworexa [JOK
FHOBD ’ s https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAIICHUE IITHHBI
DHeprus U UMILYJIbC
18 pensiTuBUCTCKON yacTulbl. CBS3b bubnuoreka LIOK
MacChl C SHEPrUEN U UMITYJICOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
KonTponsnas padbora «OnrTuka.
39 OCHOBBI CIEITUATBHOM TEOPUH bubmorexa [OK
o P https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTHY
40 ®otonsl. ®opmyiia [1nanka. bubnuorexa LIOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE B LIOK
nomoTeKa
41 otoaddexra. OnbiThl A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl Ppororddexra. YpaBHeHHE
42 OiiHmTelHa 11 hoTodrddexra bubmmorexa [TOK
' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» porodddexra
Jasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. Xumuueckoe neicTBre bubnworexa [JOK
ACBa. g https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
44 MPaKTUYECKOE TPUMEHEHUE:!
dboTosneMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agau mo reme « 3JIEMEHTBI bubmuorexa [JOK
KBaHTOBOM ONTHKHU» https://m.edsoo.ru/ff0d0302
46 Mogens atoma Tomcona. OnbITEI bu6mmoreka [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cffc4
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Pesepdopna mo paccesHuto o-
yactwuil. [1anerapHas Mojelb aToMa

https://m.edsoo.ru/ff0d091a

bubmnoreka LJOK

47 Hoctyxatet bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u norsouieHue GoToOHOB

43 IIPHU MEPEXO0JI€ aTOMa C OJTHOTO bubmmoreka [{JOK
YPOBHS SHEPTUU Ha Ipyroi. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOMCTBa yacTull. BoaHbI

49 ne bpoitns. KopnyckymnspHo- bubnuorexa LIOK
BOJTHOBOM myaynn3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITyYCHHE
OTKpBITHE PaIMOAKTUBHOCTH.

50 Omnbrtel Pesepdopaa no bu6mmoreka [JOK
OIPENIEIICHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaIuOaKTUBHOTO U3ITYUYEHUS
CaoiicTBa anb(da-, 6era-, ramma-

51 u3ily4eHus. BiausHue
pPaauOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 W3zotonsl. Anbga-pacnan. bu6nuoreka LIOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. I'aMma-u3inydeHue
DHeprusi CBSI3U HYKJIOHOB B si/Ipe.

53 SnepHblie peakuuu. SnepHbii bu6mmoreka [JOK

peaktop. [Ipobnembl, IepCreKTUBHI,
HKOJIOTHYECKHE ACTIEKThI SIEPHOU

https://m.edsoo.ru/ff0d1356
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SHEPreTUKU

54

OnemeHTapHble YacTUllbl. OTKpbITHE
no3uTpoHa. MeTo bl HaOIIOICHUS U
PEruCTpanyy dJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMEHTaJIbHbIE
B3auMoJiercTBUs. EnMHCTBO
¢bu3nyecKoil KapTUHBI MUPay»

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

55

Dransl PasBUTHA aCTPOHOMMMU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMHUH. Bun
3BE3HOrO Heba. Co3Be3ausl, apKue
3BE3/1bI, IJIAHETHI, UX BUAUMOE
nemxenne. ConHeyHas cucreMa

56

Connne. ConHedHass aKTHBHOCTD.
Wcrounuk snepruu ConHua u 3BE371

57

3BE3/bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI IIIaBHOU
nocien0BaTenbHOCTH. BHyTpeHHEee
cTpoeHue 3BE311. COBpeMEHHbIE
IPEJICTaBICHUS O IPOUCXOXKICHUU U
sBostoniny ConHIa U 3BE371

58

Muineynsiii [1yTe — Hama
lNanaxrtuka. [lonoxxeHue u gBUXEHUE
Comnnana B I'amaktuke. ['anakTuky.
UYeEpHble ABIPHI B sApax rajlakTHK

59

Bcenennas. PasOeranue rajaxkTuk.
Teopus bosbiioro B3peiBa.
PennkToBoe u3nydeHue.



https://m.edsoo.ru/ff0d0e38

MeTtarajiakTuka

60

Hepemennsie npo0iaeMbl
ACTPOHOMHH

61

KonTponbHas padoTta «91eMeHThI
ACTPOHOMMU U aCTPOPHUIUKI

62

Ob6o6uaromuit ypok. Poib pusnku
Y aCTPOHOMHUHU B IKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COITMAITLHON U
ITHUYECKOH cepax NesaTeTbHOCTH
YyeJIOBeKa

63

O6o6maromuii ypok. Ponb u Mmecto
(bU3MKH U ACTPOHOMHUU B
COBPEMEHHOM HAYYHON KapTUHE
Mupa

64

O6o06matromuii ypok. Posb
(bu3nYECKOI TeopuHr B
(GbOopMUPOBAHUH TIPEICTABICHHUN O
(bU3NYECKOM KapTHHE MUPa

65

O6o0matomuii ypok. Mecto
(U3NYECKON KapTUHBI MUPA B
001IeM psy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEICTaBICHHUIA O MPUPOJIC

66

PesepBHbIl ypok. MarHuTHOE 10JIE.
DIeKTpOMarHuTHasi UHAYKIUS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUHU
OTHOCHUTENIbHOCTH




68

Pesepnbiii ypok. KBantoBas usuka.

DJIEeMEHTHI aCTPOHOMUU U
acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTAThI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ILHOI NPOrpaMMbl CpelHero 001ero 00pazoBaHus

10.1

JleMoHCTpUpOBaTh Ha HpUMepax poidb U MecTO (U3UKH B
(hopMUpOBaHUN COBPEMEHHON Hay4YHOW KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B PAKTUYECKOUN NEATEIIbHOCTH

moaei

10.2

Y4YUTHIBATH TPAHUIBI TPUMEHEHHS U3YUYEeHHBIX (PU3MUECKUX MOIETICH:
MaTepuagbHas TOYKa, MHEpLMaJbHas cucTeMa OTc4éTa, adCOJIIOTHO
TBEPOE TEJ0, UICAIBHBIN Ia3; MOJEJIN CTPOEHHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TeEJ, TOYEUHBIM JJIEKTPUUYECKUN 3aps]l — IpU pPELICHUHU

¢bu3nvecKux 3a1aq

10.3

Pacno3naBath pusnueckue siBiaeHuUs (MPOIECChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KHHETHYECKOH TEOPHH
CTPOCHMsI BELIECTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE NMPSMOJIMHEIHOE IBM)KEHHE, CBOOOJHOE TaiCHHE
TEJN, JBIKEHHUE IO OKPYKHOCTH, MHEPLHUs, B3aUMOJCHCTBUE T,
mubdy3us, OpOyHOBCKOE [BHXKEHHE, CTPOCHHE >KUIKOCTEH W
TBEPABIX TeJl, W3MEHEeHue O0O0béMa Ten IMpu HarpeBaHUU
(oxJlaXx/1IeHnN), TEIUIOBOE paBHOBECHE, MCHApeHue, KOHJEHcallus,
IUTaBJICHUE, KPHUCTAJUIM3AlNs, KHIIEHHWE, BIAXKHOCTh BO3IyXa,
MOBBIIICHUE MJABJICHHS Ta3a NpPH €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXIy IapaMeTpaMd COCTOSHUS Tra3a B

n30Mponeccax; JCKTpru3anus T, B3aHMOICHICTBHE 3apdaa0B

10.4

OnuchiBaTh MEXaHUYECKOE JBM)KEHHE, HCIONb3Yys (U3NUECcCKue
BEJINYMHBI: KOOPIUHATA, MYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWIA, UMIYJbC Tela, KUHETUYECKas DHeprus,
NOTEHIMANIbHAsL HHEPIus, MeXaHWdeckas paboTa, MeXxaHHYecKas
MOIIHOCTh;, TpPH ONHUCAHUHM MPABUIBHO TPAKTOBATH (U3MUECKUI
CMBICJI HUCHOJb3YEMBIX BEJIMYMH, MX OOO3HAYCHHMS U E€AMHUIIB,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIUUUHY

C ApyIruMHU BCINYNHAMU

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€I M TEIUIOBEIC




SBJICHUS, HCHOJIb3ys (PU3MUECKUE BEIUYMHBI: JaBJICHUE ras3a,
TEMIIepaTypa, CpelHsAs KHUHETUYECKas OHHEPIrus XaoTUYECKOIo
JIBIKEHUS MOJIEKYJ, CpEOHEKBAaJpaTU4HAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOThI, BHYTpPEHHsSs JHeprus, paboTa rasa,
KO3(QUIIMEHT TOJIE3HOI0 JCHCTBHUS TEIJIOBOIO JIBUTATENs; IpPH
ONMHMCAHUM  MpPaBWIBHO  TPAKTOBaTh  (PU3WYECKUH  CMBICI
UCIOJIB3YEMBIX BEJIMYMH, UX O0O3HAUYEHHUS M CAMHHULBI, HAXOIUTh
(GopMyIibl, CBA3BIBAIOIIME JAHHYK (U3NYECKYIO BEIUYHHY C

APYruiMHU BCIIMYHMHAM

10.6

OnucelBaTh M3y4YEHHBIE DSJIEKTPUYECKHE CBOWCTBAa BEIIECTBA W
JJeKTpUYecKue sBJIEHUS (TpOIecChl), HCMONb3ysl (U3NYECKUE
BEJIMYMHBL:  IEKTPUYECKUN  3apsii,  DJIEKTPUUYECKOE  IIOJIE,
HanpsOKEHHOCTh TOJIs, MOTEHLUAN, Pa3HOCTh IOTEHIHUANOB; MpPHU
ONMCAaHWM  TPABWIBHO  TPAaKTOBaThb  (PU3MYECKU  CMBICTT
UCIIOJIb3YEMBbIX BEJIMYMH, UX O0O3HAYEHUs U CIMHUIIbI; YKa3bIBaTh
(hopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYUHY C IPYTUMU

BCINMYHMHaAMH

10.7

aHAJM3UPOBATh (PU3UUYECKHE TIPOIECCHl M SIBJICHUS, WCIOIB3YS
(u3nvecKre 3aKOHBI ¥ IPUHIIMIIBL: 3aKOH BCEMUPHOTO TsATOTeHHU , I, 11
u III 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTHH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHIIUIT CYTIEPIIO3ULIAN CUJI, TPUHLIAIT
paBHONpaBUsl HHEPLHUAIBHBIX CHCTEM OTCUYETA; MOJEKYJIAPHO-
KUHETUYECKYIO TEOPHUIO CTPOCHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b
CpeHEel KUHETUYECKOW 3HEPTUM TEIIOBOIO JBUKEHHS MOJIEKYJ C
aOCOJIIOTHOM TeMITepaTypol, MEePBbIA 3aKOH TEPMOJIUHAMUKH; 3aKOH
COXpAaHEHUs BJEKTPUYECKOro 3apsga, 3akoH Kyrona; mpu 3TOM
pa3nuyaTh CIOBECHYIO0 (DOPMYIHUPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOe

BBIPAYKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TMPHHIIUIBI JCUCTBUS MAIIUH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; paszIuyaTh YCIOBUS HX O€30MacHOro

HCIIOJIb30BAaHUS B HOBCCIIHGBHOIZ KU3HHU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIeIOBAHNUIO (PU3MUECKUX SBICHUN
U TIPOIIECCOB C UCIIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEPEHHUIL;
pu 3TOM (HOPMYITHPOBATh MPOOIEMY (337a4y) U TUIIOTE3y Y4eOHOTO
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  HPEATI0XKEHHOTO

000pyI0BaHus, IPOBOAUTH OIBIT U (HOPMYIHPOBATH BHIBOBI

10.10

OCYU.ICCTBJIHTB npsAMbIC W KOCBCHHBIC U3MCPCHUA (bI/I3I/ILICCKI/IX

BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJIbHBIA CIIOCO0 M3MEPEHUs U




HUCIIOJB30BaTh U3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepCHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAY (QHU3MUECKUMH BEITMUYWHAMH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH; IIPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHpOBaTh pPE3YyJbTaThl IMOJIYYEHHOH 3aBUCHUMOCTH
(u3NUYeCKUX BEJIMYUH B BUJI€ TAOIHUIl U TPAPUKOB, J1€1aTh BHIBOJIBI IO

pe3yjibTaTaM UCCICAOBAHUA

10.12

CobOmomaTe mpaBwia 0e30macHOrO TpyJda IpH  IPOBEICHHUU
UCCIIEJIOBaHU B paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM JEATEIBHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOro 000PY0BAHUS

10.13

Pemate pacu€THbie 3a/1auu C SIBHO 3aJJaHHON (PU3NUYECKON MOJIETIBIO,
UCTIONB3Ys (PM3MUYECKUE 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHANIM3a
yCIIOBUSL 33/1auyd  BBIOMpATh (PU3UYECKYI0 MOJEJb, BBIICTATH
(buzmvecKkre BeIUYUHBI U (OPMYJIIbI, HEOOXOIUMBIC I €€ pelIeHusl,
MPOBOJAUTHh pPAacy€Thl M OLEHUBATh PEATbHOCTh MOJYYEHHOTO

3HaYeHUs! PU3NYECKOM BETUUMHbI

10.14

Pemrate KauC€CTBCHHBIC 3aJa4du: BBICTpanBaTh JJOTHYCCKH
HCIIPOTHBOPCUYNBYHO ILICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/I‘IeCKI/IC SABJICHUSA

10.15

Hcnonp3oBaTe MpU pelIeHUH Y4YeOHBIX 3a/7a4 COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTMM JJsl IOMCKA, CTPYKTypUPOBAHMS,
UHTEPIPETALNU U TPEJCTABICHUA y4eOHOW W HAy4HO-TIOMYJISIPHOMN
UH(pOPMaLIUH, TOTYYEHHONW U3 PAa3JIUYHBIX UCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJIyYaeMyI0 HHPOPMALIUIO

10.16

[IpuBoAMUTH MpHUMEpPHI BKJIAZA POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBaTh TeopeTHueckue 3HaHUS MO (U3HUKE B MOBCEIHEBHOMN
KU3HH I oOecrniedeHus O€30MacHOCTH TpH  OOpalieHun C
npubopaMu W TEXHHYECKUMH YCTPOHCTBaMH, HJsl COXpaHEHUs
3MI0POBbSI U COOJIONIEHUSI HOPM DKOJIOTUYECKOTO TOBEICHHS B

OKpY’Karolleu cpene

10.18

PaGoTaTh B rpyIine ¢ BBIMOIHEHHUEM PA3IMYHBIX COLIMABHBIX POJIEH,
IJIAaHUPOBaTh paboOTy TPyNIbl, pPalMOHAJIBLHO pacClpenemsiTh
00SI3aHHOCTH U IUIAHUPOBATh JESATEIHHOCTh B HECTAHAAPTHBIX
CUTyalusAX, aJleKBaTHO OLICHWBATh BKJIAJ Ka)KIOI'0 U3 YYaCTHUKOB

TPYNIBI B PELICHHE pacCMAaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTAThI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus

JleMoHCTpUpOBaTH Ha TMpUMEpax pojib U MeCcTOo (UBUKU B
(hopMUpOBaHUN COBPEMEHHON Hay4YHOW KapTHUHBI MUpPA, B Pa3BUTHU
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUI, B PAKTUYECKOUN NEATEIIbHOCTH

JFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPa

11.2

VY4YuTeIBaTH I'paHUuIbI MPUMCHCHUA U3YUCHHBIX (I)I/IBI/I‘IGCKI/IX MOHeHeﬁI
TOYCYHBIN C-)JIGKTpI/ILIeCKI/Iﬁ 3apAan, AACpHas MOACIIb aTOMa, HYKJIOHHAasA

MOZCIIb aTOMHOTO s JApa IMpHu PCIICHUN (1)I/I3I/I‘{eCKI/IX 3aga4

11.3

PacnioznaBath ¢uzndeckue sSBIeHUS (MPOIECCHI) U OOBICHATHh UX HA
OCHOBE 3aKOHOB OJIGKTPOAMHAMUKM M  KBAHTOBOM  (PH3HKH:
ANEKTPHUYECKAsT TPOBOAMMOCTD, TEILIOBOE, CBETOBOE, XUMHUECKOE,
MarHUTHOE  JEMCTBUS ~ TOKA,  B3aMMOJEHCTBHE  MAarHUTOB,
JNEKTPOMArHUTHAs WHAYKIHSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOJHUK C TOKOM H JBWOKYIIUHCS 3apsl, 3JICKTPOMAarHUTHBIC
KonebaHus W BOJHBI, NPSMOJIMHEHHOE pPACIpPOCTPAHEHHUE CBETA,
OTpaKEHHEe, TMpeloMiieHHe, uHTepdepeHus, audpakmus u
HOJISIPU3AIUs CBETa, JUCIIEPCUs CBETa, (POTOANEKTpHUECKUI AP peKT
(boTtoapdexr), cBeTOBOE NaBlICHHE, BO3HUKHOBCHHE JIHMHEHYATOTrO
CIEeKTpa aToMa BOJOPOAA, €CTECTBEHHAss W  HMCKYCCTBEHHAs

PAaaUOaKTUBHOCTD

11.4

OnuceiBaTh MU3yYEHHbIE CBOICTBa BelIeCTBA (AJIEKTPUUYECKUE,
MAarauTHBIC, OIITUICCKHUC, DJICKTPUUCCKYTIO ITPOBOAUMOCTD PA3JIMYHBIX
Cpell) H DOJICKTPOMArHUTHBIE SIBICHUS (TPOLECCHI), HCIONb3YS
(¢u3nueckre BEIWYMHBI: DJJIEKTPUUECKUH 3apsjl, cujila TOKa,
3JIEKTPUYECKOE  HAMpPSDKEHUE, DJIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocTh noteHnuanos, DJIC, pabora Toka, HHIYKIMS MarHUTHOTO
nosisg, cuina Awmmepa, cuna JlopeHna, MHAYKTHBHOCTh KaTyUIKH,
SHEPTrUsl IEKTPUUECKOr0 M MarHUTHOTO TOJEH, Mepuoa U 4acTtoTa
Kosie0aHui B K0J1e0aTeIbHOM KOHTYpE, 3aps/] U CUJla TOKa B IIPOLIEcCce
TaQpMOHMYECKHX  DJICKTPOMArHUTHBIX  KoneOaHuil,  ¢oKycHoe
PACCTOSAHHUEC U ONTHUYCCKAA CHUJIa JIMH3bI, IIPHU ONMCAHHUU ITPAaBHUJIBHO
TPAaKTOBaTh (PU3MUYECKUIl CMBICI HCIOJIB3YEMBIX BEIUYMH, HX
0003HAUEHHUS W EIUHUIIBI; YKa3bIBaTh (OPMYIIbI, CBS3bIBAIOIINE

TaHHYIO (PU3HUYECKYIO0 BETMUUHY C IPYTHMHU BeTUYUHAMHU




11.5

OnuceiBaTh HM3y4YEHHBIC KBAaHTOBBIC SBICHUS M IPOLECCHI,
UCIONB3YS (pU3MUECKHe BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI U 4acTOTa CBETA, SHEPTUs M UMITYJIbC (OTOHA,
IIEpUOJ MOJIypacnaia, SHEPrus CBA3M aTOMHBIX sJI€p; IIPU ONIMCAaHUH
NPaBUJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICT  HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUEHMs] M E€IUHULBI; YKas3blBaTb (HOpPMYJIbI,
CBS3BIBAIOLINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMH

BCJIIMYWMHAMM, BBIYHUCIIATH 3HAYCHUC (bI/ISI/ILICCKOﬁ BCJIIMYUHBI

11.6

AHanu3upoBaTh (PU3NYCCKUE TMPOLECCHl W SBJICHUS, WCIOIb3YS
¢usznueckue 3aKOHBl M OPUHLUIBL: 3akoH Owma, 3aKOHBI
MOCTE0BATEIBHOIO U TapajuIeIbHOTO COECIMHEHUS MPOBOJAHUKOB,
3akoH /»oyis — JIeH1a, 3aKk0H AIEKTPOMarHuTHOW UHAYKLIHH, 3aKOH
MPSAMOJIMHEHOTO pacIpOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUSI CBETa, YypaBHEHME OWHIITEWHA  JUIS
dboTodddekra, 3aKOH COXpPAHCHUS DHEPTUHM, 3aKOH COXPaHEHUS
AMIYJIbCA, 3aKOH COXPAHEHUS JJIEKTPHUYECKOTO 3apslia, 3aKOH
COXpaHEHMsI MacCcOBOIrO 4YHWcia, nocTtynarel bopa, 3akoH
paIMOaKTUBHOIO pachaja; MpU OBTOM pa3jinyaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA, €T0 MATEMATHUYECKOE BBIPAKEHUE U YCIIOBUS

(TpaHHIIBI, 00TACTH) TPUMEHUMOCTH

11.7

OHpCI{CJ’IHTL HaIllpaBJICHUC BCKTOpAa HWHAYKIUHW MArHuTHOT'O I10JIA

MIpOBOAHUKA C TOKOM, CHJIBL AMnepa H CHJIbI HopeHua

11.8

CtpouTh ¥ ONHCHIBATH H300pa)KEHUE, CO3/1aBaeMOE IJIOCKUM

3€pKajioM, TOHKOW JIMH301

11.9

BBINONMHATE SKCHIEPUMEHTHI 110 MCCIIeI0BaHNUIO0 (PU3HUECKUX SBICHUN
Y TIPOLIECCOB C WCIOJB30BAHUEM TPSIMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3TOM (HOPMYIHPOBATh MTPOOIEMY (337a4y) U TUIIOTE3y Y4eOHOTrOo
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  HPEATI0KEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT M (HOPMYITUPOBATH BBIBOIBI

11.10

OcymiecTBiIATh NOpsSMble U KOCBEHHBbIE M3MEpPEHMs (UBNYECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJBHBIA CIOCO0 M3MEPEHUS U

HCIIOJB30BaTh U3BCCTHBIC METOAbI OLICHKNU HOI‘pGH.IHOCTGfI I/IBMepCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHMH C UCIIOJIb30BaHUEM
OpsSIMBIX ~ U3MEPEHUH; NpU OSTOM KOHCTPYUpPOBaTh YCTaHOBKY,
(uKCUpOBaTh Pe3yJbTAThl MOJYYEHHONM 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJIE TaOIUIL ¥ TpaUKOB, J1e1aTh BBIBOJbI 10 pe3yIbTaTaM

HUCCICOI0OBaHUA

11.12

Cob6mogaTe mpaBuia 0€30MaCHOrO TpyJAa MpU TMPOBEAEHUU




HCCIIEIOBAaHWM B paMKax y4eOHOTO JKCIEpUMEHTa, Yy4eOHO-
HCCHCI{OBaTCHBCKOﬁ )41 HpOCKTHOﬁ JACATCIIBbHOCTHU C UCIIOJIB30BAHUEM

U3MEPUTENbHBIX YCTPOICTB U J1a00PaTOPHOr0 000pyJ0BaHUS

11.13

Pematp pacuéTHble 3a1auu ¢ SIBHO 3aJJaHHOW (PU3NYECKON MOJIENbIO,
UCTONb3Yys (hU3UYecKHe 3aKOHBI W MPUHIUIBI; HA OCHOBE aHalu3a
yCIOBHSA 3aJa4d  BbIOMpaTh (U3UYECKYH0 MOJENb, BBIIEIATH
¢u3nveckne BeIMYMHBI U POPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHus,
OPOBOJUTH PACYETBl M OLIEHUBATh PEATBHOCTh I0Jy4YE€HHOI'O

3HAYCHUS PU3NICCKON BETUIHHBI

11.14

PemaTtp  kadecTBeHHbIE  3aJauyd:  BBICTPAWBATh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO IIETIOUYKY PACCYXKICHHI C OMOPON HA U3yUYEHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IC SABJICHHUA

11.15

Hcnonp3oBate mpu pelleHUH Y4eOHBIX 3ajJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJsi TOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpHpeTaluyd U IMpeJCTaBIeHUs] Y4eOHOH M Hay4YHO-TIOMYJISIpHON
UH(pOpMaLKH, TOJYYEHHON U3 Pa3JInYHbIX UCTOYHUKOB; KPUTUUECKU

aHATM3UPOBATh MOTyyaeMyIo HHPOPMALIUIO

11.16

OOBSICHATH MPUHLIUIIBI ACUCTBUSA MAIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paziuyarh yCJIOBUS MX O€30MacHOr0 HCIIOJIb30BAHUS B

NOBCEIHEBHOU KU3HU

11.17

[TpuBOIUTH MpUMEpHI BKJIaZa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BICHEHHE MPOILIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBath TeopeTHueckue 3HaHUS MO (U3HMKE B MOBCEIHEBHOMN
XKU3HU i1 obecriedeHHss O€30MacHOCTH Tpu  OOpalieHuud ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBaMH, sl COXpaHEHUs
3M0pOBbSI U COONIONEHUS HOPM HKOJIOTUYECKOTO TOBEICHHS B

OKpYKaroIei cpene

11.19

PaGorath B rpynmne ¢ BBINOJIHEHHUEM Pa3IUYHbIX COLIMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyMNIbl,  PAlMOHAIBHO  paclpenessTh
O053aHHOCTM M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHJApTHBIX
CUTyalUsAX, aJeKBAaTHO OLIEHWBATb BKJIAJ KaXXJIOTO U3 YYaCTHHUKOB

TPYIIIBI B PELICHHE PacCMaTPpUBAEMOM MPOOIEMBI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasnena

Konx nposepsiemoro
3J1eMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOJAbI HAYYHOI'O ITO3HAHUA

1.1

®usuka — Hayka o mnpupone. Hayunbie
METO/bI IO3HAHUS OKpY Karouiero mupa. Pois
DKCIIEPUMEHTAa W TEOpUH B  IpoLEecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QU3NYECKUX SBJICHUA |
IIPOLIECCOB. HayuHsie TUIOTE3BI.
@usnueckre 3aKOHBI M TEOPHUH. ['paHUIBI
OPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
IIpunnun coorBercTBud. Ponp u  Mecto
¢u3ukun B GOPMHPOBAHMHM COBPEMEHHOM
HAay4yHOW KapTUHBI MHUpPA, B IPAKTHYECKON

HEATENbHOCTH JIFOIEN

MEXAHUKA

##HParKMHEMATHKA

2.1.1

MexaHndeckoe JABUIKCHUC.
OTHOCHUTENBHOCTh MECXaHHUYCCKOI'O

newxkeHns. Cuctema orcuéra. Tpaekropus

2.1

[Tepemerienue, CKOPOCTh (CPEIHSST CKOPOCTH,
MTHOBCHHass  CKOPOCTh) W YCKOpPEHHE
MaTepI/IaJ'H)HOI\/'I TOYKH, UX HNPOCKIOHWH Ha OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

MEPEMELICHUH U CII0KEHUE CKOPOCTEN




PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBKEHUE. I'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, Iy TH U IEpeMEIICHUs

MaTCpHaHBHOﬁ TOYKH OT BPECMCHU

CBo0OoHOE nazieHue. Y CKopeHue

CcBOOOIHOTO MaIeHUS

KpuBonuneitnoe nsuxenue. PaBHOMepHOE
JABHUXKCHHUC MaTepI/IaJIBHOf/'I TOYKHU 1o
OKPYHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAS
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHuueckue  yCTpOWCTBA:  CIUIOMETP,
JBUJKEHHUE CHAPSAJOB, LIENIHbIE W PEMEHHbIE

nepenadn

[IpakTnueckue paboThL. N3mepenue
MIHOBEHHOM  ckopoctd.  MccnenoBanue
COOTHOIICHUA MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 3a IOCIEN0BATEIbHbBIE
paBHBIE  NIPOMEXYTKH  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBIJKEHUM C HadalbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
JABVOKCHUS 1LIapHKa B BSI3KOM KHUIOKOCTH.
W3yuenne JBUKEHUS Tena, OpPOIIEHHOrO

TFOPHU30HTAJILHO

2.2

#iHPart#H# INHAMUKA

2.2.1

[Ipuammn ~ otHocuTenbHOCTH — [anmnes.
[lepBoiii 3akoH HproToHa. HHepimanbHbIE

CUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHnun cyneprno3uuuu

CHII

223

Bropoit 3akoH HproToHa Jiis MaTepuaibHON
TOYKM B MHEPUMAIBHONW CHUCTEME OTCYETa
(UCO). Tpermit 3axkoH HeroToHa ist

MaTCpHaJIbHBIX TOYCK




224

3akoH  BcemupHOro Tirorenus. Cuna
Tskectd. [lepBasi KocMUYecKash CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHUs
CKOJIBXKEHUSI M  CUJla TPEHUsA  IOKOS.
Koaddumuent tpenus. Cuna conpoTUBICHUS

IIpru ABHKCHHUHA TCJIa B X KUJAKOCTH UJIM I'a3¢

2.2.7

HOCTyrIaTeJ'IBHOG 1 BpalllaTCJIbHOC ABUKCHUC

abCOIOTHO TBEPAOTO TEa

2.2.8

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPAIICHUS.
[Lnedo cuibl. Y cnoBUsi paBHOBECHS TBEPIOTO
teaa 8 UCO

229

TexHuueckue yCTpOMCTBA: MOAIIMITHUKY,

JABHXKCHHUC HCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTrueckue pabotel. M3ydeHue nBUOKCHUS
Opycka IO HAKJIOHHOW IIIOCKOCTH IO
NEUCTBUEM HECKOJBKHX cwil. McciaenoBanue
3aBUCHUMOCTU CUJI yHPYFOCTI/I, BO3HUKAKOIINX
B JehopMUPYEMOIl NpYyKWHE U PE3UHOBOM
oOpasiie, OT BEIMYMHBI MX JIedopMaluu.
HccnenoBanue YCIOBHI paBHOBECHS

TBépI[OFO TCJIa, UMCIOIICTO OCh BPAIICHHA

23

###Par##3AKOHDBI COXPAHEHN B MEXAHUKE

HMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

23.1 MaTepuaiabHbIX ToueK. Mmnynbc cuibel U
M3MEHEHUE UMITYJIbCca Teja

539 3akoH coxpaHenuss wummnyiasca B HCO.
o PeakTuBHOE nBMXKEHUE

233 PaGora cuiibl

234 Mo1HOCTb CHITBI

35 Kunetnueckass  5Hepruss  MarepuagbHOU
o TOYKH. Teopema 0 KHHETUYECKOW YHEPTUU

2.3.6

[TorenumansHas »Heprus. I[loTeHnmanbHas




SHEprus yIpyro ne(popMUpPOBaHHOM
npyxunbl. [loTeHIManbHas »HEprus Tena

BOJIM3U MTOBEPXHOCTH 3eMITH

HOTeHHI/IaJ'IBHI)Ie N HEIIOTCHIIMAJIbHBIC CHJIBI.

CBs3b pa6OTBI HCIIOTCHIOHUAJIBbHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKON SHEPruu
CUCTEMBI TeN. 3aKoH COXpaHECHHUS
MEXaHUYECKON YHEPTrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHMS

3.9 TexHu4eckue yCTpONCTBA: ABUKCHUE PAKET,

o BOJIOMET, KOTIEP, IPYKUHHBINA TUCTOJIET

[Tpaktnyeckue paboTsl. M3ydenue cBs3u

2310 CKOPOCTEH Teld IpU HEyHpyroM yaape.

UccnenoBanme cBs3W  pabOTBl  CHJIBI  C

W3MEHEHHEM MEXaHNYECKOM OHCPIUU TCJia

3 MOJIEKYJISAPHASA ©®U3UKA U TEPMOJANMHAMHUKA
#i##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU
OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-
311 KHMHETHYECKOU TEOPHUH. BbpoyHoBckoe
newkenue. Auddysusa. Xapakrep ABIKEHUS
Y B3aUMOJIEVCTBUS YaCTHI] BEIIECTBA
Mogenu CcTpoeHus Tra3oB, KUIKOCTEH U
3.1.2 TBEPABIX Ted U OOBSCHEHUE CBOWCTB
BElIECTBa HA OCHOBE ATHX MoJieje
31 313 Macca wmonekyn. KomuuectBo BemiecTna.
ITocrosinHas ABoragpo
314 TemoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [llkana remneparyp Llenbcus
Mopens wumeanmpHoro rasza. OcHOBHoOeE
3.1.5 yYpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON
TEOpUH UJI€aTIBHOIO ra3a
AOcomoTHas TeMIiepaTrypa Kak Mepa cpeHei
3.1.6

KHHETHYECKOM OHCPIrun TCIIJIOBOT'O

JBWKeHHs vactul rasa. [llkana temneparyp




KennBuna

VYpaBuenue Knaneiipona — MeHeneena.

3akoH JlanmbToHa

I"azoBbIe 3ax0HBI. M30mpo1Iecchl B U1€aIbHOM
ra3e ¢ OCTOSIHHBIM KOJMYECTBOM BEILECTBA:

u30TepMa, U30X0pa, n3odapa

TexHudeckue  yCTpPOWCTBA:  TEPMOMETP,

O6apomeTp

3.1.10

[IpakTuueckue paboTel. M3mepenne macchbl
BO3JlyXa B KJIacCHOM komMHaTe. MccnenoBanue
3aBUCHUMOCTH MEXIY rapamMeTrpamu

COCTOAHUSA PA3PCIKCHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMO,Z[I/IHaMI/I‘-ICCKaH cucrema. BHYTpeHHHH
OHEPTIUA TepMOILHHaMquCKOﬁ CHUCTEMBI H

CIIOCOOBI €€ U3MEHEHHS

322

KonnuectBo TemnoTs! 1 paboTta. BHyTpeHHs

OHEPTrHd OAHOATOMHOI'O UACAIIBHOT'O Ira3a

323

Bunpl Temonepenaun: TEMIONPOBOIHOCTb,
KOHBEKIIMS, U3Iy4eHue. TernoéMKOCTh Tela.
VYienbHas TEIOEMKOCTH BelllecTBa. Pacuér

KOJMYCCTBA TCINIOTHI IIPH TEIIONIEPEaAYC

324

[TepBaiit 3aKOH TEPMOJIMHAMUKH.
IIpumeneHue [IepBOro 3aKOHA
TEPMOJUHAMUKHU K U30IPOIIECCAM.

I'paduueckas uaTEpIIpeTaIyst padoThl ra3a

3.25

TemoBble MamuHbl. IIpuHUOMOBL nEUCTBUS
TEIUIOBbIX MamuH. [Ipeobpa3zoBanus 3Hepruu
B TemIOBbIX MammHax. Koaddumuent
nosiesHoro aevictBusi  (maee —  KIIJI)

terioBoid MamuHkbl. [{ukin Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpaTMOCTh TpOLIECCOB B MPUPOJE.

TenmoBwie JIBUTATENH. DKOJIOTHYECKHE




po0JIEMbI TEIJIOIHEPTETUKU

TexHuuueckue YCTpOICTBA: JIBUTATENb
3.2.7 BHYTPEHHETO Cropasusi, OBITOBOM
XOJIOAWIBHHUK, KOHIUITHOHED
308 [IpakTnueckue paboTHI. N3smepenne

YAEIbHOM TEINIOEMKOCTH

3.3

#i#HPari## AT PETATHBIE COCTOSAHNM A BEIECBA. ®A30BBIE

I[NEPEXO/IbI

3.3.1

[TapooOpazoBanne " KOHJICHCAITHSL.
Hcnapenne u kumneHwe. YJenpHas TEIIoTa
napooOpa3zoBaHusl. 3aBUCUMOCTD

TEMIICPATYPHBI KUIICHUS OT JAaBJICHUA

332

AOcomoTHAsT U OTHOCUTEIbHAS BJIAXKHOCTH

Bo3ayxa. HacelmienHslii map

333

Teépnoe Ttemo.  Kpucramumueckue u
amopdHbpie Tena. AHHM30TPONHUS CBOICTB
KpHUCTAJIJIOB. >KI/II[KI/IC KpucTaJibl.

CoBpeMeHHbIE MaTepHaIIbI

334

IInaBnenue wu KpUuCTaJlUIn3alus. yI[eJ'IBHaH

TerutoTa masieHus. CyOomumanus

33.5

YpaBHeHHE TEIUIOBOTO OamaHca

3.3.6

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
[IOJIyYEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM

YHUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOT'HH

3.3.7

[IpakTnueckue paboTHI. N3zmepenne

BJIQ’)KHOCTH BO3AyXa

OJIEKTPOAMMTHAMUKA

4.1

###HPart## I JIEKTPOCTATUKA

4.1.1

OnexkTtpuzauus Teja. OJEKTPUYECKUH 3aps.

I[Ba BHU/JIAd DJICKTPUUCCKUX 3aPAa0B

HpOBO,Z[HI/IKI/I, JUDBJICKTPUKHU u

MOJTyTIPOBOTHUKHU

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia




B3aunmoneiictBue 3apsaaoB. 3akoH Kynona

OnekTpuyeckoe  nojie.  Hanpsixk€HHOCTH
3JIEKTPUUYECKOrO oJs. [Ipunimn
Cyneprno3uruu. JIuHuM  HanpsHKEHHOCTH

QJICKTPUYICCKOTO ITOJIA

Pabora cun QJICKTPOCTATUYCCKOI'O  ITOJIA.

ITorenuuan. PazHocTs HOTEHIINATOB

HpOBO,Z[HI/IKI/I U OUBJICKTPUKU B IIOCTOSSHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJ'ICKTpI/I‘-ICCKaH

IMPOHUIIACMOCTD

DIEeKTPOEMKOCTb. Konnencarop.
DAeKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpA.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa

Texaudeckue yCTpOWCTBa: 3JIEKTPOCKOIL,
ANIEKTPOMETP, INMEKTPOCTATHYECKasl 3alluTa,
3a3eMIICHUE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHUHBIN MTPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3zmepenne

3HGKTPOéMKOCTI/I KOHJACHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcnoBus CyHI€CTBOBAaHHUA IIOCTOSAHHOI'O

4.2.1 JJIEKTPUYECKOro TOKa. JCTOYHMKM TOKA.
Cuna Toka. [locTossHHBIN TOK
422 Hanpspokenue. 3akon Oma ju1st ydacTka Henu
423 DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ICIBHOE
o COIPOTUBIICHUE BEIIECTBA
424 ITocnenoBarensHOE, napauiesIbHOE,
o CMEIIAHHOE COEAMHEHNUE TPOBOAHUKOB
Pa6oTa anextpuieckoro Toka. 3akoH Jxoys
4.2.5
— Jlenua
4.2.6 MoIIHOCTb NEKTPUYECKOTO TOKA
497 anekTpoaBmwkymas cuia (naimee — D1AC) u

BHYTPCHHEC COIMPOTUBJICHUE HCTOYHUKA




Toka. 3akoH OMa Il TIOJIHOHM (3aMKHYTOM)

BHCKTqueCKOﬁ TICIIN. KOpOTKOC 3aMbIKaHHUE

4.2.8

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPIBIX
METaJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPATYPBL.

CBepXnpoBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

[TomynpoBoIHUKH. CobcTBeHHas u
npuUMecHas MIPOBOJIUMOCTH
NoynpoBoHUKOB. CBOMCTBa p-n mepexoja.

[TosrynpoBOIHUKOBBIE TPUOOPHI

4.2.11

ONEKTPUYECKH TOK B  BJIEKTPOJIUTAX.
DIEKTPOIIUTHYECKAS JUCCOLMAIHNSL.

DneKTpoan3

4.2.12

DNEeKTpUUECKUI TOK B rasax.
CaMOCTOITEIbHLIA W HECAMOCTOATEILHBIN
pa3psia. Pa3nuuHple TUIIBI CAMOCTOSATEIBLHOTO

paspsiaa. Mosaus. [1nazma

4.2.13

TexHuueckne  yCTpOMCTBA:  aMIEPMETP,
BOJITMETP, PpEOCTaT, HWCTOYHUKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE npuOopHI,
JIIEKTPOOCBETUTEIILHBIE npudopsl,
TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBIN
JMOJ, TEPMUCTOPBI U  (OTOPE3UCTOPSI,

HOJ'IyrIpOBOI[HHKOBBIfI Anoa, ralbBaHHUKa

4.2.14

IIpakTnueckue paboThI. H3yuenue
CMEIIAaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenne OJIC mncTOUHMKA TOKa U €ro
BHYTpeHHero comnpotusienus. Habmronenue

AIIEKTPOJIN3a

11 KVIACC




Kon
pa3iena

Koanposepsiemoro
3J1eMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

4.3

##HPartH#M AT HUTHOE I10JIE. DJIEKTPOMATHUTHAA

VHAYKLUSA

4.3.1

IlocrostaHbIe MarHuThEl. B3aumonelicTtBue

IIOCTOSHHBIX MarHuTOB

432

MaruutHoe mosie. BekTop MarHMTHOM
uHaykuud.  IlpuHnun — cynepno3unuu.
JInaun MarnutHOM MHAYKIMu. KapruHa
JIMHUM  MarHuTHOM  MHIYKIUU  TIOJISI

IIOCTOAHHBIX MAarHuToOB

433

MarsuTtHO€E 10JIE€ IPOBOJHHUKA C TOKOM.
KapTtuna nuHuit noss JIMHHOTO TPSIMOTO
IIPOBOJHMKA WU 3aMKHYTOTO KOJIBLIEBOIO
IIPOBOJHMKA, KATYHMIKH C TOKOM. OIBIT
Opcrena. B3aumoneiictBue mpoOBOJHUKOB

C TOKOM

4.3.4

Cuna Amriepa, €€ MOJIyJIb U HalpaBJieHUE

4.3.5

Cuna  JlopeHma, €€ MOOylb W
HarpaBiieHue. JIBrKeHHe 3apsDKEHHOMN
YaCTHLIbI B OJHOPOAHOM MArHuTHOM I10JIC.

Pa6ota cwbl Jlopenna

4.3.6

SIBneHue SHCKTPOMaFHHTHOﬁ HHAYKIIUH

4.3.7

ITotox BCKTOpa MarHuTHOM HHAYKOWUN

4.3.8

/C WUHIYKUHUU. 3akoH

JJIEKTPOMArHUTHOM MHAYKImK Papanes

4.3.9

BuxpeBoe anextpuueckoe mone. I/C
UHIYKIUU B TPOBOJHUKE, IABHKYIIEMCS
MOCTYTIATENLHO B OJTHOPOJTHOM

MarouTHOM IIOJIC

4.3.10

IIpaBuio Jlenua

4.3.11

NHIyKTUBHOCTS. SIBneHue

camouHaykiuu. I/1C caMonHIyKIIuu




OHepruss MarHUTHOTO IOJI KaTyIIKH C
4.3.12
TOKOM

4.3.13 DJEKTPOMArHUTHOE T0JIe

TexHuueckne yCTpPOMCTBA: IIOCTOSTHHBIE
MarHuThl, JIEKTPOMArHUTHI,
43.14 IEKTPOABUTaTEelb, YCKOPHUTEIHN
AIIEMEHTApHBIX  YaCTHll, WHIYKLIHOHHAs

IIC4Yb

IIpaxTueckue paloTHI. N3yuenue
MAarHuTHOTO TIOJI KATYyIIKH C TOKOM.
HccnenoBanue JEHCTBUS IOCTOSTHHOTO
4.3.15
MarLHura Ha  paMKy €  TOKOM.
Uccnenosanue SIBJICHUS

QJICKTpOMar HUTHOM HHAYKOUN

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPari#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE
KOJIEBAHUMA

KonebarensHasts cucrema. CB0OOIHEIE
Kosiebanus. ['apMoHMYecKHe KoseOaHus.
5.1.1
[lepwion, wacroTta, ammuuTyna u ¢asa

KoJiIeOaHuil

[IpyxuHHBIA MasTHUK. MaTeMaTH4eCKUi

MasATHHUK

VYpaBHEeHUE TapMOHUYECKHX KOJeOaHUM.
5.1.3 Kunematnueckoe u JUHAMHYECKOE

OIHCAHUE KOJIE0ATENBHOTO IBUKCHUSA

[IpeBpamenue SHEPTUH pu
rapMOHHUYECKUX  KonebaHusx.  CBs3b
5.14 aAMILUTATY I KoJeOaHuit HCXOAHOMN
BEJIMYMHBI C aMIUTUTYJaMH KojeOaHul eé

CKOPOCTH U yCKOpPEHUs

Konebarenbubiii  koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KosieOaHus B

nacaJIbHOM KoJIe0aTeIIbHOM KOHTYpC.

Amnanorns MCXKAY MCXAHWYCCKMMU U




SJICKTPOMAarHuTHBIMHA KOJICOAHHSIMH.

®opmyiia TomcoHa

3akoH COXpPaHCHUS DHCPIrUU B UJACAJIbBHOM

KOJIe0aTeIbHOM KOHTYPE

Brinyxnennsie MEXaHUYECKHE
KoJieOaHusl. Pesonanc. Peszonancuas
KpHBas. BrinyxieHHbIe

QJICKTPOMAroHuTHLIC Kos1e0aHusL.

Ilepemennbii  Toxk. CuHYCOMIAIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOTO TOKa.
AMIUIMTYZHOE U JEHCTBYIOIEE 3HAUCHHUE

CHJIBI TOKA 1 HAIPSAKCHUS

5.1.10

Tpanchopmarop. IIpousBoxacTso,
nepeaaya U noTpediIeHue IEKTPUIECKOi
SHEPruu. OKOJOTMYECKHE PHUCKH IpH
IIPOM3BOJICTBE DJIEKTPUYECKOH HSHEPIUU.
Kynstypa HCIIOJIb30BaHUs

3JIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HU

5.1.11

TexHnuueckue ycTpoiicTBa: ceiicmorpad,
JIEKTPUUYECKUI 3BOHOK, JUHUN

QJICKTpOoIICpcaavd

5.1.12

[Ipaktuueckue pabotel. MccnenoBanue
3aBUCUMOCTH IIepUoJa MaJlbIX KOJIeOaHU
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchl
rpysa. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 I10CJIEA0BATENBHO
COETUHEHHBIX KOHJIEHCATOpa, KaTYLIKU U

pesucropa

5.2

##HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJIHBI, YCIIOBHS
5 pacnpoctpanenus. [lepmon. CkopocTh
5.2.1
pactpocTpaHeHMss UM JUIMHA  BOJIHBI.
[TorepeyHsle 1 MPOIOIBEHBIC BOTHBI
522 #H#HPar#Ht# Nnrepdepennys u nudpakums




MEXaHUYCCKHUX BOJIH

523

3ByK. CKOpOCTh 3ByKa. ' pOMKOCTH 3ByKa.

Bricota Tona. TemOp 3ByKka

524

DNEeKTPOMarHUTHbIE BOJHBL. Y CJIIOBHS
W3JIyYCHHS] DBJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenranus Bektopos E, B u v

B BHGKTpOMaFHI/ITHOﬁ BOJIHC B BAKyyM¢C

525

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJH:
OTpa)KeHHE, TpeIOMIICHHE, TOJsIpU3aIus,
madpaxiusi, uaTepdepenius. CKopocTh

QJICKTPOMArouTHHIX BOJIH

5.2.6

[Ikana 3IIEKTPOMArHUTHBIX BOJIH.
[IpuMmeHeHne 3IeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIIBI PpaAMOCBA3M U TEIEBUICHMUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIECH CpelIbl

528

TexHuueckue yCcTponcTBa: My3bIKaJIbHbBIC
HHCTPYMEHTHI, YIBTPa3ByKOBas
JUarHoCTuka B TCEXHUKE U MCIUIIMHEC,
pagap, paauONpUEMHHUK,  TEIEBU30p,

aHTeHHa, Tenedon, CBY-neun

53

##HPart#H#OII TUKA

5.3.1

[IpsimonuHeitHoe pacnpocTpaHeHHne

CBETa B OIHOPOAHOM cpene. JIyu cBera

532

OTpakeHue cBeTa. 3aKOHBI OTPAKECHUS
csera. [TocTpoeHne n300payKeHUH B IIIOCKOM

3epKaie

533

[Npenomnenne cBera. 3aKOHBI MPETIOMIICHHS
CBeTa. AOCOJOTHBIN [10Ka3aTellb

MMPpCIIOMJICHUA

534

Iosmoe BHYTPEHHEE OTpaKEHHE.
IIpenenbHbIl Yoyl OJIHOIO BHYTPEHHETO

OTpakeHUS




535

Hucnepcust cBera. CIOXHBIA COCTaB

oenoro cBera. L{Bet

5.3.6

CoOuparolye 1 paccenBaloUIMe JHH3BI.
Tonkas nuH3a. DOKyCHOE PACCTOSHHE U
ONTUYECKass CWIa  TOHKOM  JIMH3BL
ITocTpoenne M300paxKeHUui B
COOMpAlOIIMX U PacCEeMBAIOIIUX JIMH3AX.
@opMya TOHKOW JIMH3BL. YBEJIWYCHUE,

JaBaeMoe€ JIMH30H1

5.3.7

[Ipenemnst IPUMEHUMOCTH

F€OMETPUYECKOUN ONTUKH

5.3.8

Wntepdepentust  cBeta. KorepeHTHbIE
UCTOYHUKU.  YCIIOBUS ~ HaOIIOAEHUS
MaKCUMyMOB 51 MUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHBIX KOI'CPpCHTHBIX UCTOYHUKOB

539

Hudpakmus  cBera.  [AudpakuuonHas
peméTka. Y caoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB npu naJeHAN
MOHOXPOMAaTHYECKOTO CBeTa Ha

TU(GPAKIIMOHHYIO PEMIETKY

5.3.10

[Tonspuzanus ceera

5.3.11

TexHuueckue ycTpoilcTBa: OuYkH, JIyIa,
¢doroanmapar, MPOEKIUOHHBIA ammapar,
MHUKPOCKOII, ~ TEJIECKOIl,  BOJIOKOHHAasi
ONTHKA,  JAW(paKIMOHHAs  peméTka,

TIOJISIPOU T

5.3.12

[Ipaktuueckue  pabotel.  M3mepenue
nokaszaress npesnomienus. Mccnenosanue
CBOMCTB  M300pakeHMH B  JIMH3aX.

Hab6mronenue aqucnepcuu cBeta

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLIBI IPUMEHUMOCTH KJIACCHYECKOMN
MEXaHUKH. [Tocrynatel TEOPUHU

OTHOCHUTCJIbHOCTH WMHBApUAHTHOCTD




MOJYJISI CKOpPOCTH CBE€Ta B BaKyyMe,

MMPUHIUIT OTHOCHUTCIILHOCTH OUHIITEHA

6.2

OTHOCUTEIIBHOCTD OHOBPCMCHHOCTH.
3aMe21neHHe BpEMCHHU W COKpallCHUC

JUIHBI

6.3

BHCpFI/IH " UMITYJIbC CBOGOI[HOﬁ JaCTHUIIbI

6.4

CBs3b Macchl ¢ HEprueil U UMITYJIbCOM
CBOOOJHOM YacTUIbl. OHEPrusi TMOKOs

CBOOOIHON YaCTUIILI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

@®otonel.  dopmyna IlmaHka cBsA3M
sHepruu (POTOHA C €T0 YaCTOTON. DHEPTrHUs

U UMITYJIbC ()OTOHA

OTtkpbITHE u HCCIIEIOBAHUE
dorordpdekra. Onpitel A.I'. Cronerosa.

3akoHsl poTodddexra

YpaBHeHue OHHIITENHA s
dbotoadpdexra.  «KpacHas  rpanunan

dhoTodrdpdexra

7.1.4

Hasnenue ceera. OnbiTel I1.H. JIeObeneBa

7.1.5

XUMHYECKOE NEeNMCTBUE CBETA

Texnudeckue ycrpoicTBa: (HOTOIIEMEHT,
dboTonaTyuk, COJIHEYHas Oarapes,

CBETOANO]

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OnbITEI
Pezepdopaa mo uccnenoBaHnio CTpOSHUS

aToMa. HnaHeTapHa;I MOZACJb aTOMa

7.2.2

Iloctymatet  bopa.  M3nyueHue wu
HOMJIOIIEHHE (DOTOHOB MpH  IMEpexojie
aToOMa C OJHOIO YpPOBHS DJHEpPruM Ha
apyroii.  Buper  cnektpoB.  Crektp

YpOBHEH 3HEprHH aToMa BOJ0PO/ia




7.2.3

BomnHoBrle cBoiicTBa yactuil. BomHEI ne
bporns. KopnyckynsipHo-BOIHOBOM
nyanu3Mm. Jludpakiust 27IeKTpoHOB Ha

KpucTajuiax

7.2.4

CnoHTaHHOE U BBIHYKACHHOC U3JTYy4YCHHC.

YeTpoiicTBO U IPUHIUIT PAOOTHI Jlazepa

7.2.5

TexHuyeckue yCcTpoucTBa: CIEKTPATbHBIN
aHayu3 (COEKTPOCKOI), 1a3ep, KBAHTOBbIN

KOMITBIOTED

7.2.6

[Ipaktuueckue pabotel. HabmoneHue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6J'IIOI[CHI/I}I H perucTtpanuun

OJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpbITHE PAAMOAKTUBHOCTH. OTBITHI
Peszepdopna mo ompeneneHuto cocTaBa
paavoakTUBHOTO u3nyudeHusi. (CBoicTBa
anbda-, oera-, raMmma-mu3JIydeHHS.
BnusiHue paavoakTUBHOCTH Ha  KUBBIE

OpraHU3MBbI

7.3.3

OTkpbITHE  TPOTOHA W HEUTpPOHA.
Hyxnonnas monens siapa Ieiizenbepra —
Wanenko. 3apsn siapa. MaccoBoe 4mciio

siapa. M3oTonsl

7.3.4

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIK  Oeta-pacnaa. ['amma-
u3dydeHue.  3aKOoH  pagMoOaKTHUBHOIO

pacmiaga

7.3.5

OHeprusi CBsI3U HYKJIOHOB B  SJpe.

Anepubie cuibl. Jlegekt Macchl sapa

7.3.6

H,Z[CPHBIG PCaKIuu. HGHCHI/IC U CHHTC3

saaep

7.3.7

Anepubiii  peakrop.  TepMmosaepHbIi
cuHre3. [IpoGiemMbl M  NEpPCHEKTHUBHI

SJIEPHOM  DHEPreTHKU. DKOJOTMYECKHE




aCTeKThI SJEPHOI SHEPTreTUKU

7.3.8

DneMeHTapHble  4acTuibl.  OTKpbITHE
MO3UTPOHA. dyH/1aMEHTaJIbHbIE

B3aUMOJICUCTBUS

7.3.9

TexHuueckue yCTpOICTBA:  JO3UMETP,
kamepa BunbcoHa, saepHBIA peakTop,

aTomMHas bombOa

7.3.10

[Tpaktnyeckue pabotel. HMccnenoanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Besnus, spKue

3Bé3IU:I, IJIaHCTHBI, X BUIAUMOC IBUXKCHUC

8.2

ConnHeunas cucrema. IlmaHeTsl 3eMHOI
TpYIIIbI. IImaHeThI-TUTaHTHI n ux
CIIYTHUKHU, KAPJIUKOBLIC ITJIAHCTHI. Mainnie

Testa COTHEUHON CUCTEMBI

8.3

Conane, d¢orochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Ucrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTbh, paJinyc, TEMIeparypa,
X B3aUMOCBSI3b. Jlnarpamma
«CTIEKTPAJBHBIA  KJIAaCC — CBETHMOCTDHY.
3BE3abI IJIABHOM  IIOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTLY JIJIA

3BE3/] TTIaBHO IOCICA0BATEILHOCTH

8.6

###Par###BuayTpennee crtpoeHue 3BE3.
CoBpeMeHHbIE MIpeCTaBICHUS 0
MPOUCXOXKICHNN U 3Bomoiu CoNHIa |

3BE37. DTanbl )KU3HU 3BE3T

8.7

Mineunsii Ilyte — Hama [anakrtuka.
CnupanbHass  cTpykTypa  ['amaktuku,
pacmpenelieHue 3BE3M, Ta3a M IIBLIM.

Ilomoxxenue wu aBmxkenne ConHoa B




lamaktuke. Ilmockas wu  chepuueckas

nmojacucTeMsl I amakTuku

8.8

Tunel ranakTuk. PagworasakTwhku Hu

KBa3apbl. YEpHBIE OBIPHI B IApaX TATAKTHK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akon XaO6ma. Pa3z0eranue ramakTuK.
Bo3pact u pagmyc Bcenennoii, teopus
bonsmioro B3peiBa. Mogens «ropsiueut

Bcenennoi». PenukroBoe usinyuenue

8.10

MacmrabHast  cTpykrypa  BceneHHOI.
Meraranaktuka. Hepeménnsle npodiaembl

aCTPOHOMHHU
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