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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHS Ha YPOBHE CpEIHEr0 OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOXXEHHH W TpeOOBaHWI K pe3ylibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHON nporpaMmsbl, npeacTtaBieHHbix B ®I'OC COO, a
Takke C ydéroM QenepanbHO paboued MporpaMMmbl BOCHUTAHUS M KOHIICHIUU
npenojaBanus ydeOHoro mnpeamera «®Pusznuka» B 00pa30BaTENIbHBIX OpraHU3aIUsAX
Poccuiickoit denepanuu, pean3yomnX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Copepxanue nmporpamMMbl 10 (U3MKE HampaBieHO Ha (GOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatomuxcs 10—11 knaccoB mpu oOy4eHUH UX
¢uszuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOAXO0JA.
[Iporpamma mo ¢usuke coorBercTByeT TpeOboBanusm PI'OC COO k miuaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yjbTaTaM OOy4YeHHUs, a TakxKe
YUUTHIBAET HEOOXOJMMOCTh pealu3alid MEXIPEAMETHBIX CBsI3e (QU3MKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMeTaMu. B Hel ompenenstorcs OCHOBHBIE
Henu u3ydeHus (PU3MKM Ha YpOBHE CpeIHEero oOumiero oOpa3oBaHMs, MIIAHUPYEMbIE
PE3yNIbTaThl OCBOCHHS Kypca (PU3HUKU: JIMUHOCTHBIC, METalPEAMETHBIE, TPeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3MKHK HAa 0a30BOM YpOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO F0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeaMera «Du3ukay 1Mo rogaM o0ydeHHs.

®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KauyeCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00
okpyxaroreM wmupe. IIkombHBIH Kypc GU3UKH — CHCTEMOOOpPA3yIOUUnd s
€CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJICHUH, H3ydyaeMbIX XUMHEH, Owojorueut, ¢u3ndaecKon
reorpadueii u actpoHomuen. Vcronb3oBaHWE W aKTMBHOE NPUMEHEHUE (PU3HMYECKUX
3HAHMA OMpeNeseT XapakKTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUUA B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJIYYEHHUSI HOBBIX MAaTEpHUAIOB C
3aJlaHHBIMU CBOWCTBAMHM W JpyruxX. M3ydeHue (pu3Mku BHOCUT OCHOBHOWM BKIJIAJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOUN KapTHUHBI MHpa 00ydaronuxcs, B GopMupoBaHue
YMEHUN TNPUMEHATh HAYYHBIA METOJ| MO3HAHUS TPU BBIMIOJHCHHWH HUMHU Y4eOHBIX
HCCIIEIOBAHUN.

B ocHoBy kypca Qu3uku Ass ypoBHSI CpeAHEro oOmero oOpa3oBaHMs IMOJIOKEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBATH KaK MPUHIUIIBI €r0 MOCTPOCHUSI.

Hoea wyenocmuocmu. B COOTBETCTBMM C HEW KypC SBISETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lieNoB (PU3MKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEMl MaTepuall Kypca pu3nku oObeIuHEH
BOKpYr (Qusnmyeckux Teopuil. Beaymum B Kypce sBiseTcss (HOpMUpOBaHHE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUHU, BEILIECTBE U MOJIE.

Hoes ecymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIMaNIa (U3MYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTUSL PUBUKHU
C pa3BUTHEM OOLIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU ITpodIeMamu.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢busuku npesrnonaraeT 3HaKOMCTBO €
IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUN M3YyUYCHHBIX TEOPHUi
U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcss IMOCPEACTBOM  BBEJECHUA  DJIEMEHTOB
collepKaHMsl, TMOCBSIIEHHBIX SKOJIOTMYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE
CBs3aHbl C pPa3BUTHEM TEXHUKM U TEXHOJOTMH, a Takxke OOCYXIeHHs MpodiieM
PaIMOHAILHOTO MPUPOAOIIOIb30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMM 3JI€eMEHTaMU Kypca (U3UKM HAa YpPOBHE CpEIHEro oOIero
oOpa3zoBaHus SBISAIOTCA (Qu3nyeckue Teopuu (hopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TOCTPOCHHS (HU3MYECKOM Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
IPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPHUPOJIC, T'PAHHUIAX MPUMEHUMOCTHU
TEOPHI1, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUIN U POLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJIX0] B Kypce (PU3MKHU peanu3yeTcsl Mpexiae BCEro
3a CU€T OpraHu3aly HKCIIEPUMEHTAIBLHON eI TebHOCTH o0ydaromuxcs. s 6a30Boro
ypoBHA Kypca GU3MKH — OTO  HUCIOJIb30BaHUE  CUCTEMBbl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe Mo
¢bu3uKe 00beTMHEHBI B OOIIUI CIIMCOK YYCHUYECKUX MPAKTHICCKUX paboT. Brinenenue
B YKa3aHHOM TE€peYHE JTa0OpATOPHBIX pabOT, MPOBOJUMBIX ISl KOHTPOJISI U OIEHKH,
OCYIIECTBIISIETCS] YYaCTHUKAMHU 00pa30BaTEIBLHOTO MPOIECca UCXOs U3 0COOCHHOCTEMN
IUTAHUPOBAHUS M OCHaleHus kabuHeTa pusuku. [Ipu 3TOM obecrnieunBaeTCs OBJIAICHUE
OOy4JaromMMHUCS YMEHUSMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHUS, WCCIEIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEJIUYMH U TOCTAHOBKY ONBITOB TIO0 TIPOBEPKE
MPEIIOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHuE yAeNsIeTCsl PEUIEHUIO paCUE€THBIX M KaUeCTBEHHBIX 3a1a4. [Ipu
ATOM [JIsl PAcU€THBIX 3a/ad NPHOPUTETOM SBISIOTCS 3aJa4yd C SIBHO 3aJJaHHOU
¢uznueckoi  MOJAENBI0, TO3BOJSIOMINE TMPUMEHATh W3YYEHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jelia Kypca, TaKk U MHTErpUpys 3HAHUS U3 Pa3HBIX
paznenoB. /{7 KaueCTBEHHBIX 3aj7[a4 MPUOPUTETOM SIBIISIOTCS 3aJ]aHUs Ha OOBSICHEHHE
MpOTeKaHusl (PU3MUYECKUX SIBIICHUM M MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroume
BbIOOpa (DM3HUECKON MOJCIH VISl CUTYAIlUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpebdoBanusimu OI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrieueHUI0 Y4eOHOTO TMponecca 0a30BbIi ypoBeHb Kypca (GU3UKM Ha YpOBHE



cpemHero o0miero o0pa3oBaHMs TOJDKEH M3y4aThCS B YCIOBUSAX MPEIMETHOTO KabWHeTa
¢u3MKM WM B YCIOBHSAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB E€CTECTBEHHO-
HAay4yHOro LMKIa. B kaOuHere (U3MKM JTOJDKHO OBITh HEOOXoauMoe aabopaTopHOE
o0opyoBaHUE Ji BBIOJHEHUS YKa3aHHBIX B IporpamMme Mo (U3HMKe yYEHHYECKHX
MPAaKTHYECKUX padOT U IEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JlemoHCTpanmoHHoe 00opynoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JTOCTATOYHOCTH U OO0ECIeUMBaeT TIOCTAaHOBKY TME€PEUUCICHHBIX B
nporpamMme Mo (U3MKE KIFOYEBBIX JEMOHCTpAIMi /il MCCICIOBAHUS H3y4aeMbIX
SIBJICHUH ¥ TIPOIIECCOB, IMITUPUUCCKUX M (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX
IIPUMEHEHHUM.

JlabopaTtopHOoe  00OpyAOBaHHME [UIsI YYCHHUYECKHX  TMPAKTUYECKUX  paboT
dopmMupyeTcst B BUie TEMaTHUECKUX KOMITJIEKTOB U 00ECIIEUUBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOyd4arommxcs. TemaTmueckne KOMIUICKTHI JabopaToOpHOTO
00OpyOBaHUS JIOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUIEKCHOM  HCIIOJB30BaHUU
AQHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTCPHBIX U3MEPUTEITBHBIX CHCTEM
B BUIe IU(DPOBBIX TaOOPATOPHIA.

OCHOBHBIMHY HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpoOBaHHE UHTEPECA U CTPEMJIICHUS 00YJaIOIINXCS K HAYYHOMY U3Y4YCHHUIO

IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MpPEJCTaBICHUN O HAYYHOM METOJie TMO3HaHUA U (OPMHPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (QopmMupoBaHHEe HAy4YHOTO MHMPOBO33PEHHUS KaK pe3yjbTaTa H3Y4YEHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (¢opMupoBaHUE YMEHHUU OOBSCHATH SBJICHHS C HCIIOJIB30BAaHHEM (HU3NUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

e (QopmMupoBaHHe TPEACTABICHUA O pOJNU (PUIUKU JUISI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH.

JlocTikeHrne 3STHX LeJeil obecnedrBaeTcss pelleHHeM CISAYIOMMX 3a1ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e MpuOOpeTEeHUE CUCTEMBbl 3HAHM 00 O0mUX (U3MUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIOYAas  MEXaHHMKY, MOJIEKYJISIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHU;

e (QopmMupoBaHHe yMEHHI NPUMEHITh TEOPETUUYECKUE 3HAHUS JIJIST OOBSICHEHUS
dusnyuecKkux SBICHUN B MPUPOJEC U I MPUHATHS MPAKTHUYCCKUX PEIICHUN B
TOBCEIHEBHOM JKHU3HU,

e OCBOCHHE CIOCOOOB PEIICHUS PA3IMYHBIX 3a/1a4 C SBHO 3aJaHHOW (hU3MIECKOM
MOJIENbI0, 3a/1a4, MMOIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHne (PU3NIECKOM
MOJICIIH, aJICKBATHON yCIIOBUSM 33/1a4H;



e TOHMMaHWE (UIMYECKUX OCHOB U TMPUHIUIIOB JCHUCTBUS TEXHHUUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIMUSHUS HA OKPYKAIOUIYIO
cpeay,

e OBJIAJICHHE METOJaMH CaMOCTOSITEJILHOTO IUJIAHUPOBAHUS U  TMPOBEACHUS
bU3MYECKUX DKCICPUMEHTOB, aHaJW3a W HHTEpIpeTanuu HHPOpMaIlnH,
OIpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3JaHUE YCIOBUHM MJig pa3BUTUS YMEHUU MPOEKTHO-UCCIIEIOBATEIbCKOMH,
TBOPYECKOMN AEATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BBIi YpOBEHb) Ha YpPOBHE CpEeIHEro oOIIero
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B Hejaeno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[Ipenmaraemeiit B mporpamme 1o ¢U3NKE TNEpPeUYeHb Ja0OpAaTOPHBIX H
NPaKTUYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, VYHUTENbh JIeJlaeT BBIOOP
mpoBeJCHUsT J1abOpaTOpHBIX pabOT W  OMNBITOB € YyY€TOM HWHIUBUAYaJbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®dusuka — Hayka o npupojge. Haydnsle MeTOABI MMO3HAHUS OKPYKAIOLIEr0 MUpA.
Ponp skcnepuMeHTa M TEOPUM B IPOLIECCE IMO3HAHUSA NPHUPOABI. DKCIEPUMEHT B
¢du3zuke.

MopenupoBanue (GU3MUECKUX SIBIEHUH U TmpoleccoB. HaydHble TumoTe3sbl.
duznyeckue 3aKOHbl U Teopud. ['paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb 1 Mecto ¢pusznku B GOpMUPOBAHUH COBPEMEHHON Hay4HOU KapTUHBI MHpPA, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYMUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABHKeHUE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

Ilepememienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUAIbHONM TOUKH, HMX TMPOCKIUH HA OCH CHCTEMbl KOOpJHMHAT.
Ciio)xeHue nepeMenieHul U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE TpsSMOJMHEHHOe JaBWXKeHue. [ 'paduku
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IMYyTU U MEPEMEICHUS MaTepUaAIbHOMN
TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBosmmHeitHoe nBukeHue. [IBMKEHHUE MATEpPUAIIBHOW TOYKH IO OKPY>XHOCTH C
MOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOpocTh. [lepuos
1 yactoTa oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBAa M IPAKTUYECKOE NMPUMEHEHHE: CIIUIOMETP, JBUKECHUE
CHAapsJ10B, LICTIHBIE U PEMEHHBIE NIEPEIayuH.

Jlemoncmpayuu

Moaenp CHCTEMBI OTCYETA, WUIKOCTPAIUS KUHEMATHYECKUX XapPaKTEPHUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmtonenune paBuxkeHus Tena, OpPOLIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.



HanpaneHnne ckopocT npu ABUKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuyeHne HEpaBHOMEPHOTO [BMXKEHUSA C LEJIbI0 ONPEACICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHONIEHHUS MEXAY NYTSIMH, HIPONACHHBIMM TEJIOM 32
MOCJIEIOBATENBHBIE PABHBIE IPOMEXXYTKA BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUHU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue NBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenne nBuxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHaumn otHocutTenbHOCTU [Namuies. IlepBeiid 3akoH HprotoHa. MHEpuuansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoi 3akon HeroToHa 1ist
MarepuanibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenune. Buabsl TpeHus (mokos, ckojibxenws, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIIPOTHUBIICHUS DU IBUKEHUU TeJla B )KUIKOCTH WM Tase.

[TocTynarensHOE U BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCU BpalleHus. [lineuo cumbl. YcnoBus paBHOBECHS
TBEPIIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: IOAIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUU.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena nipu yCKOpEeHHOM NOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CWJI YNPYTOCTH, BO3HUKAKOIIUX B IMPYXKUHE H
pe3uHOBOM 00pa3iie, OT UX AepopMaln.

HccnenoBanne yciioBUi paBHOBECHS TBEPAOTO TeEJa, UMEIOIIETO OCh BPALLICHHUS.



Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MatepuanbHOM TOYKH (Te€a), CUCTEMbI MaTepUaIbHBIX TOUeK. MMmyibe
CWIbl M WM3MECHEHUWE HMIIYJIbca Tejla. 3aKOH COXPAaHEHUS HMITyJibca. PeakTuBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCTD CHJIBIL.

Kunernueckast sHeprusi wmartepuanbHOoil TOukd. Teopema 00 U3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[lotenuuanbHas s>Heprus. IloreHuuanbHas 3Heprus ynpyro ae(opMUpPOBAHHOU
npyxuHbl. [loTeHIIManbHas YHEPrus Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[loTennuanbHbple M HeMOTEHIMANbHbIE CUbl. CBsI3b paOOThl HEMOTEHLMAIBHBIX
CUJI C H3MECHEHHMEM MEXAHMYECKOM DHHEPrMM CHUCTEMBI TeJl. 3aKOH COXPAaHECHMS
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHUE: BOJOMET, KONED,
NPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon noTeHIIMaIBHON 3HEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne aOCOIIOTHO HEYNpyroro yjaapa C TIOMOILIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3MEHEHMEM MEXaHMYECKOM SHEpruu Tela
Ha IIPUMeEpE PACTAKEHUsI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. [ubdysus. Xapakrep ABUKEHUS W
B3aHMOJICMCTBUSL YaCTHI] BellecTBa. MoJenn CTPOEHHUs Ta30B, KUJIKOCTEW U TBEPABIX
Ten U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE 3THUX Mojeneid. Macca u pa3mepbl
Monekyn. KonnuectBo Bemectra. [loctosaHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmnepatyp
Llenbcus.

Mogpens uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KUHETHYECKON
TEOPHUH UJICATIbHOTO ra3a. AOCONIIOTHAsI TeMIIepaTypa Kak Mepa CpeHel KUHETHYeCKON
SHEPryU TEIUIOBOrO NBWKEHUS vactull rasa. lllkana temnepatyp KenbBuna. ['a3oBbie
3aKOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanprona. M3ompoueccsl B
UJIeaJIbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npeacTaBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.



TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE AUCKPETHOE CTPOEHUE BelllecTBa, ¢hoTorpaduu MOJIEKy
OPTaHUYECKUX COCITMHECHUN.

OmnbiTel 0 TU(DPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Mogens, MILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOLIAE  YpPAaBHEHHE  COCTOSHMUSL  HJICAUIBHOTO  rasa,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenne Macchl BO3lyXa B KIIACCHOW KOMHATe Ha OCHOBE U3MEPEHHM 00bEMa
KOMHATBI, JaBJICHUSI U TEMIIEPaTyphl BO3/1yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXAY IMapaMETPaMU COCTOSIHUSL Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoauHamuueckas cUCTEMa. BHYTpeHHsii DJHEprus TEPMOJAMHAMHYECKOU
CUCTEMBI M crnocoObl €€ u3MeHeHusa. KommuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPIusi OJJHOATOMHOTO HJEalbHOr0 raza. Buasl Termonepenaydn: TEMIONPOBOIHOCTb,
KOHBEKLIMS, U3JIydeHUeE. Y IeJIbHAs TEINIOEMKOCTh BellecTBa. KonnuecTBo TEMIOTHI pU
TEeIJIonepeaaye.

[lonsitue 00 amuabatHOM mporecce. [lepBblii  3aKOH  TePMOIAMHAMUKH.
[Ipumenenne mepBOro 3aKOHA TEPMOJMHAMHKM K wu3omporeccaM. [ 'paduueckas
UHTEpIpeTaIys padoThI rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMoCcTh MpOIIecCOB B MPUPOJIE.

TennoBeie MamuHbl. [IpUHIMNBI TEUCTBUSA TEIUIOBBIX MamwuH. [IpeoOpazoBanus
DPHEPIrUM B TEIUIOBBIX MammuHaX. KodpdUIMEHT TMoJe3HOro MEeUCTBHS TEIUIOBOM
mamuHbl. [ukn KapHo u ero kxodpduimeHT moie3HOro AEUCTBHS. DKOJOTUYECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckne yCTpOMCTBA U MTPAKTUYECKOE NPUMEHEHHUE: IBUTATENb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEN SHEPruu Teja MPU COBEPUICHUU paOOThI: BUIET MPOOKH
13 OyTBUIKM TIOJ ICHUCTBHUEM C)KAaTOTO BO31yXa, HarpeBaHue d¢upa B JATyHHOU TPyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tela NpH TEeIIonepeaaye.

OnbIT 0 a1abaTHOMY PACIIMPEHUIO BO3/TyXa (OMBIT C BO3IYITHBIM OTHUBOM).



Mopenu mnapoBoi TypOWHBI, JBUraTelsl BHYTPEHHETO CrOPaHHs, PEAKTHUBHOIO
JBATATEJIA.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomoi

N3Mmepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanun eeujecmea. Pazoevle nepexool

[TapooOpazoBanue u koHAecHcauus. Mcnapenue u kurnenue. AOCONIOTHAs H
OTHOCHUTENIbHAS  BJIAXKHOCTh BO3Ayxa. HacelmenHslii mnap. VYaenpHas Temwiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Teépnoe Teno. Kpucramimueckue u amopdHbie Tena. AHM30TPONHUS CBOMCTB
kpuctamioB. JKunkue kpuctawwibl. CoBpemeHHble Marepuansl. [lnaBienne wu
KpUCTau3anus. Y nenpHas teriora miasineHus. Cyonumanus.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJYUYEHUS] COBPEMEHHBIX MaTEpPUaJIOB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl U3MEpEeHNs BIaKHOCTH.

Habmronenune HarpeBaHust U IUIaBJIEHUS. KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus: KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3MepeHne OTHOCUTENIBHOM BIa>KHOCTH BO31yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuka

DnekTpu3auus Tela. DJNEKTPUUYECKUil 3apsi. J(Ba BuAA SIEKTPUYECKUX 3apsIOB.
[IpoBOAHUKH, AUAIIEKTPUKA U MOJYHIPOBOJHUKUA. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbIl 3l€KTpUYECKUN 3apsi.
Onektpuueckoe  mosie.  Hanpsok€HHOCTh — anekTpuueckoro  moiia.  [Ipuniun
CYHEPIIO3ULMH IEKTPUUECKUX MOJEH. JINHUN HANPSKEHHOCTHU JEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratnyeckoro mojisa. IloTeHnuman. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOJHMKM ¥ AWAPNEKTPUKA B JJIEKTPOCTATHYECKOM Tone. Jlusnekrpuyeckas
MMPOHUILIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. IHEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckne yCTpOMCTBA UM IPAKTUYECKOE MPUMEHEHHE:. DIIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTpPOCTaTHUECKas  3al[uTa,  3a3€MJICHHE  BJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anlapar, CTPYWUHBIN IPUHTED.



Jlemoncmpayuu

Y CTpONCTBO Y IPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumonencTBre Had3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIM3NIEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTD DJJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAM TUIACTHH,
PaCCTOSIHUA MEXY HUMH U AUAIECKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUI TOK. Y CIIOBUSA CYIIECTBOBAHUSI AJIEKTPUUECKOT0 TOKa. ICTOUHUKH
toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka Lernu.

DJIEKTPUUYECKOE  COMPOTHUBJICHUE.  YJENbHOE  COMPOTUBJICHHE  BEUIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COSTMHEHNE MPOBOIHUKOB.

PaGora AJIEKTPUYECKOTO TOKA. 3akoH Jxoyna—Jlenna. MomHoCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAasl CUjla U BHYTPEHHEE CONPOTUBIICHHE HCTOYHUKA TOKA. 3aKOH
Owma 1t OTHOM (3aMKHYTOM) AiieKTpuueckoi 1enu. KopoTkoe 3amMbIkaHue.

DIEKTpOHHAsI MPOBOJAMMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynmpoBoguuku. CoOCTBEeHHAs! U IPUMECHAS MPOBOIUMOCTD MOJIYIIPOBOIHUKOB.
CgoiicTBa p—N-tiepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpuYecKuid  TOK B pacTBOpax M paciulaBax  3JIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DnekTpuueckuid TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATENbHBIA pa3ps/l.
Monnus. [1na3zma.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE MMPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKU TOKA, 3JIEKTPOHArpeBaTelibHble MPUOOPHI, IJIEKTPOOCBETUTEIbHbBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIM AHOM, TEPMHUCTOPHI W
b oTOpe3nCTOPHI, MOTYMPOBOAHUKOBBIN THO]I, TaTbBAHUKA.

Jlemoncmpayuu

N3Mmepenue Cuitbl TOKa U HapsiKEHUS.

3aBUCUMOCTh  CONPOTHUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIAH MONEPEYHOT0 CEYEHHS U MaTepHUala.



CMmelanHOEe COeIMHEHNE TPOBOJHUKOB.

[IpsmMoe  wm3MmepeHue  JIIEKTPOIABMXKYIIEHM  cwibl. KOpoTkoe — 3aMbIKaHUE
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTbH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

ITIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTD BO3yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul

N3ydeHne cMEmaHHOIO COEIUHEHNS PE3UCTOPOB.

N3Mepenune 2JIEKTPOABUKYILIEH CHUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHErO
COIIPOTUBJICHUS.

Habmronenue anextponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a3oBoro yposHs B 10 kigacce oCyEeCTBISETCS C Y4ETOM
coJiep KaTeNIbHbIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemuvie nonsamus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAY4YHOI'O
NO3HAHUS: SBJIICHUE, HAYYHBIA (DaKT, TUmoTe3a, puanyeckas BEJIMYMHA, 3aKOH, TEOPHs,
HaOJI0IeHNEe, SIKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHHH, JuHeWHas (yHKIuUs, mapadona,
runep6oa, X rpaguKu U CBOWCTBA, TPUTOHOMETPUUECKHUE (PYHKIMU: CUHYC, KOCHHYC,
TAHIEHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl U HX
IIPOEKIUY Ha OCHU KOOPAUHAT, CI0KECHUE BEKTOPOB.

Buonoeua: mexaHumdeckoe ABW)KEHHE B JKUBOM mpupozae, Auddysus, ocMmoc,
TEIJIOOOMEH JKHUBBIX OPraHu3MOB (BUABI TEIUIONEpPENaul, TEIUIOBOE PpAaBHOBECHE),
JJIIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEH U Ia3oB,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

I'eoepagpusa: BIaxXHOCTb BO3yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBHKEHHI C MCIOJIB30BAHUEM MEXaHHU3MOB, YUET
TPEHUS B TEXHUKE, MOMLIUITHUKYU, UCIIOJIb30BAHUE 3aKOHA COXPAaHEHUSA HMIIYJIbCa B
TEXHHKE (pakeTa, BOJAOMET W APYIrHE), JBHUraTelb BHYTPEHHErO CrOpaHMs, HapoBas
TypOuHa, OBITOBOM  XOJNOAWJIBHUK, KOHIWLMOHEP, TEXHOJOTHH  TOJYHYCHHS
COBPEMEHHBIX MaTepHaJIOB, B TOM YHUCJIE€ HAHOMATEpUAIOB, U HAHOTCXHOJOIWH,
ANEKTPOCTAaTUYECKasl 3allUTa, 3a3€MJIEHUE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, DJEKTPOHArpeBaTENbHBIE MPHOOPHI, 3NEKTPOOCBETUTENbHbIE MPUOOPHI,
rajbBaHUKa.

11 KJIACC



Paznen 4. JiaekTrpoguHaMuKa

Tema 3. Mazcnummnoe none. In1eKmpomMacHUMHAA UHOYKUUA

[TocTtossHHBIE MarHuThl. B3auMoOAEHWCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosne. BekTop MarHUTHOM WHAYKUUU. lIpMHIMIO CyNepno3UIMM MAarHUTHBIX IIOJIEH.
JIunun MarHuTHOW WHAYKUMH. KapTuHa JWMHWKA MarHUTHOM WHAYKUHAHA TOJIA
MMOCTOSIHHBIX MarHUTOB.

MarnuTHOE moje NpoBOAHUKA ¢ TOKOM. KapThHa nuHWNA MHAYKIMA MarHUTHOI'O
NoJisl JUIMHHOTO TIPSIMOTO MPOBOJAHMKA M 3aMKHYTOIO KOJIBIIEBOI'O TMPOBOJHUKA,
KaTylmku ¢ TokoMm. OneIT Opcreaa. BzaumoaencTere NpoOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna JlopeHua, €€ MOAyJib U HalpaBlIeHHE. J[BHKEHUE 3apsyKEHHOW YacTHLBI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenna.

SIBneHne 3IEKTPOMAarHUTHOM MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOW HMHIYKIIUH.
DNEeKTpOABWKYIIAasl CUJIa UHAYKIMU. 3aKOH 3JEKTPOMarHuTHOM MHAyKIuU Papajes.

BuxpeBoe siekTpuyeckoe TMoje. OJEKTPOABWXKYIAs CuUjla HWHIYKIUU B
IPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHaykTUBHOCTh.  SIBIEHME  CAMOMHAYKUMHU.  OJEKTPOIBIKYIAs  cuia
CaMOMHIYKIIUH.

DOHeprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue ycTpoMCTBa M IIPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHUThl,  JJICKTPOABUrATENIb,  YCKOPUTEIM  DJIEMEHTApPHBIX  YaCTHL,
WHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JEKTPOJABMKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH H3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOUHIYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

NccenenoBanne 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. KonedOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbLE KOJ1€OAHUA

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUUYECKHE KoJieOaHus. ["TapMoHnyeckue
konebanus. [lepuona, yactora, ammuryaa u ¢asza konedanuil. [IpyKUHHBIM MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMOHHWYECKUX Kojebanuil. I[IpeBpaiienue
SHEPruu MPU rapMOHUYECKUX KOJICOaHUSX.

KoneGarenpubiit  koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIE KoJieOaHUS B
UJCIbHOM  KoJeOaTeIbHOM KOHTYpe. AHANorusg MEXIy MEXaHWYeCKUMU U
ANEKTPOMAarHUTHbIMU KosieOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS] SHEPTUHU B
UeaIbHOM K0Je0aTebHOM KOHTYpE.

[IpencraBienue o 3aTyxaroUUx KojeOaHUsX. BbIHYXJE€HHblE MeXaHUYeCKue
kosneOanus. Pesonanc. BeiHyX/I€HHbBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

Ilepemennslii ToK. CHHYCOUIaIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HAIPSHKEHUSL.

Tpancdopmatop. IlpomsBoacTBo, mepeaadya M MOTpeOICHUE BIEKTPUUESCKOU
SHEPruM. OKOJOTMYECKME PHUCKH MpPH IPOU3BOJACTBE 3eKTpodHeprun. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHn4eckne ycTpoilCcTBa U MPAKTUUYECKOE MPUMEHEHHE: SIIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU AJEKTPOIEpEaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoseOaTeabHOM cHUCTeMbl (NMPYKUHHBIA WA
MaTeMaTUYECKUN MasITHUK).

HaGmoneHne 3aTyxaronumx KojaeoaHui.

HccenenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Ha6monenue peonanca.

CB0OOHBIEC JICKTPOMATHUTHBIE KOJICOAHMSI.

OcuuorpaMMbl  (3aBUCUMOCTH CHJIbI TOKA W HAMpPSKEHUS OT BPEMEHHU) MJIA
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Pesonanc 1mpu  1OCIENOBATEIIBHOM  COCAMHEHUU  PE3UCTOPA,  KATYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnens TMHUM 3JEKTpOonepeadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH NIEPUOJA MaNIbIX KOJIEOAHUH I'py3a HA HUTH OT JIMHBI
HUTHU U Macchl rpy3a.

NcenenoBanne mepeMEHHOrO0 TOKA B LENMM M3 IOCIEAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNIHbBLE 60IHbL



MexaHnueckue BOJIHBI, yClOBUSL —pacnpoctpaHeHus. Ilepumon. CxopocTsb
pacnpoCcTpaHeHus W JJIMHAa BOJHBL. llomepedHble W MPOJOJIBHBIE  BOJIHBL.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUA M3JIYYEHHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmuas opuentaums BekropoB E, B, V B snekrpomarauTtHOil BosHe. CBolicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaXeHUE, TMpeloMJIeHUe, Mojspu3amnus, audpaxuus,
unrepdepenius. CKOpoCTh IEKTPOMATHUTHBIX BOJIH.

[lIxkana >MEKTPOMArHUTHBIX BOJIH. [IprMEHEHUE »HIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSA3U U TeNEeBUACHUS. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JUAarHOCTMKA B TEXHUKE M MEAUIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak MCTOYHUK 3BYKA.

HaGmronenne oTpaxkeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeniinu u Auppakiiny MeXaHU4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsizu rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYJIOM M 4aCTOTOU
KOJIeOaHMUIA.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHUE, IPEIOMIICHHE,
noJisipu3anus, Tudpakius, tHTephepeHIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsmMonumHENHOE  pacnpoOCTpaHEHHUE CBETA B
ogHopoaHou cpene. JIyu cBera. ToueuHbI HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHHs cBeTa. llocTpoeHue uzo0pakeHUd B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCONIOTHBIA TOKAa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxeHue. lIpenenpHbli  yros IOJIHOTO
BHYTPEHHETO OTPAXKEHHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oemoro cBera. L[Ber.

Coluparoiiue 1 pacceuBaroniye JUH3bl. ToHKas auH3a. DOKYyCHOE pacCTOSHUE U
OonTHYECKass Cwia TOHKOW nuH3BL [locTpoeHne u300pakeHW B COOMpAOMINX U
paccenBaronX JuH3axX. PopMyra TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



Bonnosas ontuka. Mutepdepeniust cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOJII0/ICHUs] MAaKCUMYMOB M MHUHUMYMOB B HHTEP()EPECHIIMOHHON KapTUHE OT JBYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa ceera. udpakunoHHas peméTka. YCloBHE HAOMIOACHUS TJIABHBIX
MaKCUMYMOB TpH MaJICHUH MOHOXPOMATUYECKOT0 CBEeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

Texnuueckue ycTpoWcTBa U MPAKTUYECKOE TMPUMEHEHUE: OYKH, JIyIa,
dboToanmapar, MPOCKIIMOHHBINA armapaT, MUKPOCKOII, TEJIECKON, BOJOKOHHAS OITHKA,
nudpakImoHHas peneTka, moaspouI.

Jlemoncmpayuu

[IpssMonuHeliHOE paclpoCTpaHEHHE, OTPAKEHHE W  TPEJIOMJICHHE  CBETa.
Onrtruueckue mpudopHI.

[lonHOe BHYTpeHHEE OTpakeHue. Mojielib CBEeTOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenu MUKpOCKOTa, TeJIECKOIIa.

HaGmonenne naTepdepeHum crera.

HabGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEMIETKH.

HaGmonenue nosisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3mepenue nokazaress NpeJoMIICHUS CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['paHuIbl PUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. [locTynarel crnenuaibHOU
TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJA CKOPOCTH CBE€Ta B BaKyyME,
MPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpAIllCHUE
JUTAHBL.

DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsA3b MacChl C DHEPrUe€l M MMITYJILCOM PEIATUBUCTCKOM YaCTHUIBI. DHEpPrus
MOKOSI.

Pazgea 7. KanToBas pusuka
Tema 1. dnemenmovt KGAHMOBOI ONMUKU
®otonbl. ®opmyna [lnanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEprus u
UMITYJIBC (DOTOHA.



OtkpeiTue u wuccienoanue Gororpdexra. Onwpitel A. I'. CronmeroBa. 3aKoHbI
dororpdexra. VYpaBHenue OiHmTeNHHAa 18 (oToddpdekra. «KpacHas rpaHuLay

dboTorddexra.

JlaBnenue ceeta. OnbiThel 1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHnuueckue yCTpOICTBA M  MPAKTUYECKOE TMPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®dotor(peKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeUIHEro (hoTodddekra.

CBeTonuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmnbiTel Peszepdopna mo paccessHuto o -4YacTHIL.
[Tnanerapuas monens aroma. [loctynatel bopa. M3nydenune u mormiomenue GOTOHOB
IpU MEPEX0JIE€ aTOMa C OJIHOTO YPOBHA dHEpPruu Ha Apyroil. Buasl cnexktpoB. CniekTp
YpOBHEW HEPTUU aTOMa BOJOPOA.

BonnoBbie cBoiicTBa wactuu. BomHbl ae bponnma. KopnyckysisipHO-BOJTHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckne yCcTpONCTBAa U MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHBIN aHaIU3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmoneHne mMHEHYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

Hab6mroneHne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI, JOKa3bIBAIOUIUE CIOXKHOCTh CTpoeHus sapa. OTKpbITUE
paanoakTuBHOCTH. OmbIThl Pe3epdopna mo ompeneneHuIo cocTaBa pPaarMoOaKTHBHOTO
ns3nydenus. CBoicTBa anbda-, 6eTa-, raMmma-u3nydeHus. Biusane pagnoakTHBHOCTH Ha
YKVBBIE OPTraHU3MBI.

OtkpeiTHE TpPOTOHA W HeWTpoHa. Hykmonnas w™openp snapa [eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-u3nydeHue.
3aKOH paJIMOAKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. [edext maccsl spa.



SAnepHble peakuuu. JleneHue U CUHTE3 A1€p.

SAnepusbiil peaktop. TepmosinepHsiii cuntes. [Ipobnembl U MEpCHEKTUBBI A1EPHOM
DHEPIrEeTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPIETHUKH.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HaOJIIOIEHHS U PETUCTPALIUN I€MEHTAPHBIX YaCTHLI.

dyHaaMeHTadbHble B3auMoaeicTBus. EnuHcTBO hrsnueckoil KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: IO03UMETp, Kamepa
Buiibcona, siaepHbliil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIHUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

Ortanel pa3BuUTHS acTpoHOMHH. [IpuKiIagHOE M MHPOBO33PEHYECKOE 3HAYECHUE
ACTPOHOMUH.

Bun 3Bé3mHoro wHeba. CosBesnus, sSpKue 3BE3ABI, IUTAHETHI, WX BHJIUMOE
JBHOKEHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. MicToununk sHeprun CoJiHIA U 3BE37. 3BE3/IbI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. J(MarpaMma «CeKTpadbHbIN KJIACC — CBETUMOCTDY. 3BE3/IbI
[JIABHOM TIOCJIEIOBATEIIBHOCTH. 3aBHCUMOCTh «Macca — CBETHUMOCTb» I 3BE3J]
[JIABHON  MoOclieloBaTelIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpEMEHHbIE
IPEACTABICHUS O MIPOUCXOKIECHUH U 3BOJtoIMU CoJHIA U 3BE3/. DTallbl )KU3HU 3BE3 /L.

Muneunsiii IIyts — nHama [@anaktuka. Ilonoxkenue u gBwxkeHue CoJiHIIA B
lNamaktuke. Tunbl ramakTuk. PanuoranakTuku u kBazapbl. UEpHBIE ABIPHI B sAApax
rajgaKTUK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa006xia. Pasberanue ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

MacurabHas ctpyktrypa Beenennoil. Metaranaktuka.

Hepeménupie mpo0aeMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaGmronennst HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKESHUH TSl OTIPE/ISTICHUS TTOJIOKEHUSI HEOSCHBIX O0BEKTOB HA KOHKPETHYIO JIATy:
OCHOBHBIE c03Be31si CEeBEpHOTO MONYyIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mnanet, Mueunoro [TyTu.

O06o0aromee MOBTOPEHUE

Ponb ¢hu3uky u aCTpOHOMHUHU B SKOHOMUYECKOU, TEXHOJIOTUUECKOM, COITMAIbHON 1
ATUYECKOU cdepax NeATeIbHOCTH 4YeJI0BEKa, POjb U MeCTO (DM3UKM U aCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, PoJjib (PU3NYECKOW TEeOpuH B (POPMHUPOBAHUU



MpEACTaBICHUNA O (PU3NYECKON KapTUHE MUpPA, MECTO (PU3MYECKOW KapTHUHBI MHUpPA B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca Gpusnku 6a3oBoro ypoBHs B 11 Kitacce ocyiiecTBisercs ¢ y4éToM
coJiep KaTesIbHbIX MEXIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nouamus, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAy4YHOI'O
MO3HAHUSA: SIBICHHE, HAYYHBIA (akT, rumnoresa, puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MO/ICJIMPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HUX MPOEKIUMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOJHBIE
AJIIEMEHTAPHBIX (PYHKIUH, TPU3HAKU MOJ00US TPEYTrOJIbHUKOB, OINpeAesieHUE IMI0Ian
iockux ¢uryp u o0bEMa Te.

buonozus: snexTpudeckue sSBICHUS B )KUBOM MPUPOJIE, KOJeOaTeIbHbIe IBUKCHUS
B JKMBOW MPHUPOJAE, ONTHUUYECKUE SIBJICHUSA B KUBOW NMPUPOAE, ACHCTBHUE paJHhallM Ha
KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs! CTPYKTypa TBEPABIX TeEN,
MEXaHU3MbI 00pa30BaHUs KPUCTAIIIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eoepagpus; MarHUTHBIE MONIOCA 3€MJIM, 3aJI€KM MAarHUTHBIX PyZ, (OTOCHhEMKA
36MHOM [TOBEPXHOCTH, IPEICKA3aHNE 36 MIICTPSICEHUH.

Texunonoeua: JMHMM  DJIEKTpOIlepenad, TEHEepaTop  IEPEMEHHOro0  TOKa,
ANEKTPOABUTATENb, MHIYKIIMOHHAS 11€Yb, pajgap, PaIuONpUEMHIK, TEIEBU30D, aHTCHHA,
tenedon, CBU-medyb, MPOCKIMOHHBIA ammapaT, BOJOKOHHAs OITHKA, COJHEYHAas
OaTapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mpeamera «@Du3uKa» Ha YPOBHE CPEAHETO OOIIETro
oOpazoBaHusi (0a30BbIi YpPOBEHB) TOJDKHO OOECHEYUTh JIOCTHMIKEHHE CIETYIONUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «Du3uKa» IOHKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalIIMXCS ~ PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEH TMO3WUIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTALINH, MO3UTHUBHBIX BHYTPEHHHUX yOCXKICHH, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PaCIIMPEHUE KU3HEHHOTO OIbITa
U ONbITa JEATCJIBHOCTA B TPOLECCE pealu3alldd OCHOBHBIX  HallpaBJICHUM
BOCIUTATEIbHOU I€SATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKON TMO3HUIIMUA OOYUYarOIIErocss KakK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

IPUHSATHE TpagULMOHHBIX 00IIeYeTOBEYECKUX I'YMaHUCTUYECKHUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTH B HWHTEpPECAX TPakIaHCKOIO
oO0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHUE B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX
(GYHKIMSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUNUCKOM IpaKJaHCKOW MICHTUYHOCTH, TATPUOTH3MA;

LIECHHOCTHOE OTHOLICHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHXECHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILIGHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI W LEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOLICHHE K MHpPY, BKJIIOYAS ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3au4HbIM cdepam NpoPecCUOHATBHON NEATEIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIA BHIOOp Oyayien
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIIaHbL;

FOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHMIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh  HKOJOTMYECKOM  KYJIBTYpbl, OCO3HaHHE TIJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE M OCYILIECTBIEHUE JCUCTBUM B OKPYXKAIOWIEW CpEAE HAa OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

paclIMpeHre OMbITa AESATEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUMU M0 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHME IIEHHOCTU HAYYHOW JEsTeNIbHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHUS
(GU3MKKM  OCYIIECTBIATH  MPOEKTHYID M HUCCJENOBATEIbCKYI0  JESTEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBUS:
CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBAThH MPOOJIEMY, paccMaTPUBATh
€€ BCECTOPOHHE;
ONPENENIATh LEIH JIEATEIIbHOCTH, 3a/aBaTh NapaMeTpbl W KPUTEPUH HUX
JIOCTHIKEHUS,
BBISIBIIATh 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbIX (U3UUYCCKHUX
SIBJICHUSAX;
pa3pabaTeiBaTh IUIAaH pEHIEHUS MPOOJIEeMbI ¢ YYETOM aHAIM3a HMEHOITUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JI€STECIIBHOCTh, OILCHUBATh COOTBETCTBUE pE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;
KOOPJMHUPOBATh M BBIMIOJHIATH pabOTy B YCIOBUSX PEaJbHOTO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX POOJIeM.
ba3oBble ucciieqoBaTeJIbCKHe 1eCTBHA .
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU IIOHITUSIMHU UM METOJIaMHU
bu3nYecKol HAyKH;



BJIa/IeTh HABBIKAMHU Y4YEOHO-MCCIIEJIOBATEIBCKOM M TPOEKTHOW IEATENHHOCTU B
o0nacTH (QU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY MOHUCKY
METOJIOB pEIIeHUs 3a7a4 (U3HUECKOTO COJCp)KAHUS, TNPUMEHEHHIO pPa3IMYHBIX
METO/IOB TTO3HAHUS;

BIAQJIeTh BUAAMH JCSATEIbHOCTH TIO TMOJYyYEHUI0 HOBOTO 3HAHUS, €ro
WHTEpIpeTalny, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3UYHBIX YICOHBIX CUTYAIUIX,
B TOM YHCJIE TP CO3/1aHUU YUEOHBIX MPOEKTOB B 00J1aCTU (HU3UKU;

BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBS3H U aKTYaJIM3UPOBATh 3a7a49y, BHIABUTATh
THIOTE3y €€ pElICHUs, HaXOUTh apTyMEHTHI i1l J0Ka3aTeIbCTBA CBOMX YTBEPKACHHIM,
3a/1aBaTh MapaMeTPbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATH TMOJYYCHHBIE B XOJ€ PEIICHUS 3a/ladll Pe3yJIbTaThl, KPUTHUYECKH
OILIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh © (HOpMYyIHpOBaTH COOCTBEHHBIE 3aJadd B  00pa30BaTEIbHOU
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMeTh TICPEHOCHTh 3HaHWSA TIO0 (QU3HKE B  MPAKTHYECKyl0  00JacTh
KHU3HEICITCTHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTei;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIKE aJbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMM TOJIydeHHs HMHQOpManuu (U3HUYECKOTO COJAEpXKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh TOWUCK, AaHAJU3,
CUCTEMATH3allMI0 M WHTEPHpPETAlni0 HMHPOPMALUA PA3IUYHBIX BHAOB U (opm
IPE/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHUIA B
pEIICHNH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX ¥ OpPraHU3alMOHHBIX 3a7a4 C
coOmoeHueM  TpeOOBAaHUM  JIPrOHOMHUKH, TEXHHUKH  OE30MAaCHOCTH, THUTHCHBI,
pecypcocOepexeHrs, TPABOBBIX MW JITHYECKUX HOPM, HOpM HHGOPMAITMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (PU3NYECKOTO COJIEP’KaHUS B Pa3IMUHBIX QopMmaTax ¢ y4yETOM
Ha3HaueHWs HWH(POpPMAIMA W TEJIEBOW ayauTOpWUU, BHIOMpAs ONTUMAIbHYIO (opmy
MIPE/ICTABIICHUS U BU3yalIU3aIlHH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBH:
OCYIIECTBIISITH OOIIEHNE HAa YPOKaxX (PU3UKHU ¥ BO BHEYPOUHOU JESITEIIEHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTYallui U CMSIT4aTh KOHQIUKTHL;
Pa3BEPHYTO M JIOTUYHO U3JIATaTh CBOK TOYKY 3pEHUA C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;



[IOHMUMaTh M MCIIOIB30BaTh IPEUMYyLIECTBA KOMAaHAHOM W WHAUBUAYAIBHOMN
paboThI;

BBIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBHM C Y4YETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YIE€HA KOJUICKTUBA,

[IPUHUMATh L€ COBMECTHOU AEATEIIbHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH
JNEUCTBUA MO €€ IOCTHKECHHUIO: COCTAaBIATH IUIAH JCHUCTBUM, PACIpPENeNsITh POJIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KAauyeCTBO CBOEr0 BKJAaJa M KaXJIOTO y4YaCTHHKA KOMaHJbl B OOIIMIA
pPE3yNbTAT MO pa3paboOTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBBIE IIPOEKThbI, OLEHHMBATh MAEU C TO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYyaLUX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATENIBHYIO JE€ATEIbHOCTh B 00JacTH
(bU3UKHA U aCTPOHOMUH, BBISIBIATH TPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC
3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISTh IUIAH PELICHHS PAacU€THBIX M KaueCTBEHHBIX 3ajady,
IUIAaH  BBIMIOJIHEHHSI TPAKTUYECKOM paboThl C€ y4€TOM HMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEAMOUTECHU;

nenaTh  OCO3HAHHBIM  BBIOOpP, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (POPMHUPOBAHUIO U TIPOSBIICHUIO SPYIAUIMA B 00J1acTH (DU3HKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

aBaThb OIEHKY HOBBIM CHUTyallusiIM, BHOCHTb KOPPEKTHBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIAJICTh HaBBIKAMH ITO3HABATEIHHONW PEPIICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTEIBHBIX MMPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIB30BaTh TMPUEMBI pedIeKCHH JIS OICHKH CHUTYyallud, BBHIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHHUS MO UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI M apTryMEHTHl JIpyTUX T@pPU aHAIW3€ pe3yJbTaTOB
NEeATEeNbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;



NpUHUMATh MOTHBBI M apryMEHTBl JPYTHMX T@IPU aHaJIW3€ pPe3yJIbTaTOB
IeSITeNbHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OIMIHOKH.

B mporecce mOCTHKEHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOCHUS IMPOTPaAMMBI TIO
buzuke IS ypoOBHS  cpeaHero  ob6miero  o0Opa3oBaHMs Yy 00ydaroniuxcs
COBEPIICHCTBYETCS IMOLIMOHATLHBIN WUHTEJUICKT, IpenoIararonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIJIIOUYAIONIETO CIIOCOOHOCTh TOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOHN AMOIMOHAILHOUN Chephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpPETYIMPOBAaHUsA, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTH 33 CBOE TOBEJICHHE, CIIOCOOHOCTh aIallITUPOBATHCS K AMOIIMOHAIBHBIM
MU3MCHCHHSIM U TIPOSIBIISATh THOKOCTbD, OBITh OTKPBITHBIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIFOYAIOIICH CTpPEMJICHHE K JOCTHKCHHUIO ICIHA W
yCIiexXy, OINTHMH3M, HWHHUIIMATHBHOCTh, YMEHHE JCHCTBOBaTh MCXOIS U3 CBOUX
BO3MO>XHOCTEH;

OMMATHH, BKIIOYAIONIEH CHOCOOHOCTh TOHHMMATh JMOIMOHAIBLHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €T0 MPU OCYIISCTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COTIePEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh ChOPMUPOBAHHOCTD Y OOYUAIOIUXCS YMECHUI:

JEMOHCTPUPOBATh HA TMpPUMEpPax poJb U MecTo (PU3UKUM B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIbHOCTH JIIOJIEH;

VUUTHIBATh TPAHMUIBI TPUMEHEHUS  W3YYCHHBIX  (U3HYECKUX  MOJIETCH:
MaTepualibHas TOYKAa, MHEpIHalbHAsg CHUCTeMa OTcuéra, abCOMIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOJEIM CTPOCHHUS Ta30B, XUJIKOCTEM WM TBEPIABIX TEJ, TOYEYHBIN
AIEKTPUUCCKHH 3apsijl MPU pelieHn: (PU3NIECKUX 3a7a4;

pacrio3HaBaTh (pu3nueckue sBICHUS (TIPOLIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEIleCTBA H
ANEKTPOJMHAMUKHU: PaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIUMHEHHOE NBUKEHUE,
cBOOOIHOE TIAZICHUE TeJ, JBMKEHHUE MO OKPYKHOCTH, MHEPIIHS, B3aMMOJICHCTBHE TE,
muddy3us, OpOYHOBCKOE JIBHKEHUE, CTPOCHUE JKUIKOCTEN U TBEPIBIX TEJl, U3BMEHEHHUE
o0b€éMa Ted NpU HarpeBaHUU (OXJIAXKJICHHM), TEIUIOBOE paBHOBECHE, HCIapeHUeE,
KOHJICHCAIUsl, IUIABJICHUE, KPUCTA/UIM3alUsl, KHUIEHHWE, BJIAXHOCTh  BO3AYyXa,



MOBBILLICHUE JIABJIEHHUS Tra3a MPU €ro HArpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
rapaMeTpaMH COCTOSIHUSI Ta3a B M3O0MPOLIECCAX, DJIEKTPU3ALHUs TEJ, B3aUMOJECHCTBUE
3apsia0B;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCHOIb3yd (PU3NUYECKHUE BEJIUYMHBL:
KOOpJMHATa, MyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJIa, UMITYJIbC
Tena, KUHETHYECKas »DSHEprus, TMOTCHIMAIbHAS »JHEPrus, MexaHudyeckas paborta,
MeXaHW4YecKasi MOIIIHOCTb; MIPU OMUCAHWUU MPABUIBLHO TPAKTOBATh (DU3NUYECKUN CMBICI
HCIIOJB3YEMbIX BEJIWYMH, HX OOO3HAYeHUsS W EIAUHUIBI, HAXOAuTh (OPMYIIbI,
CBSI3bIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAMU,

ONUCHIBATh U3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCTIOJIB3YS
dbu3nYecKue BEIMUMHBL: JaBJICHUE Ta3a, TEMIIepaTypa, CpEeIHssI KHHETUYECKasi YIHEPTUsl
Xa0TUYECKOTO  JIBUKEHUS MOJIEKYJ, CpEIHEKBaJpaTU4YHAsi CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI dHEprus, padora rasza, kK0d(POUIMEHT MOJIE3HOTO
JEHUCTBHS TEIJIOBOTO JIBUTATEeNIsl, MPHU OMHCAHUW TMPABWIBHO TPAKTOBATh (PU3MUECKUU
CMBICJI HCIIOJB3YEeMbIX BEIMYHMH, UX OOO3HAUCHHS W €IUHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

ONUCHIBATh H3YYCHHbIC DJICKTPUUECKHE CBOWCTBA BEIIECTBA MU JJICKTPUUECKUE
SBJICHUST (TMPOIECCHl), HCTONB3Ysl (PUIHMYECKUE BEIUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JI€, HAPSKEHHOCTD MOJIsl, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAIOB; TIpHU
OMHMCAHWU TIPABWJIBHO TPAKTOBATh (PU3MUECKUN CMBICIT HCTOJB3yeMBIX BEJIMYMH, HX
0003HaYEeHUSI W €IUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C APYTUMH BEJIMUYUHAMU;

aHAJIM3UPOBaTh (PUBHYECKUE TMPOIECCHl M SBJICHUS, HCMIONB3YysS (PU3HUECKUE
3aKOHBI U IPUHIIUIIBL: 3aKOH BceMUpPHOTO TAroteHus, I, II u III 3akonsl HeroTOHA, 3aK0H
COXpAaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXpPAaHCHUS UMIYJIbCa, MPUHIUIT
CYyHEpIO3UIMA CWJI, TPUHIUII PABHONpPABUS HHEPUHAIBHBIX CHUCTEM OTCU€Ta,
MOJIEKYJIIPHO-KHHETUYECKYIO TEOPHUIO0 CTPOCHHUS BEIIECTBA, T'a30BbIC 3aKOHbBI, CBS3b
CpelHeW KWHETUYECKOM OHEPruu TEIUIOBOTO JBIDKCHHSI MOJIEKYN C aOCOJIOTHOMN
TEMIIEpAaTypOH, MEPBbIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHECHUS JJIEKTPUYECKOTO
3apsia, 3akoH KysoHa, MpuU 3TOM pa3inuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTH4YeCKOE BEIpAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH,

OOBSCHATH OCHOBHBIC TPHUHIUIIBI JACHCTBHSA MAallWH, MPUOOPOB M TEXHUYECCKHX
YCTPOMCTB; pa3inyaTh YCIOBHS WX O€30IAaCHOTO HKCIOJB30BAaHHUS B ITOBCEIHEBHOMN
KU3HU,

BBITIOJTHATD DKCIIEPUMEHTBI 110 MCCIICIOBAHMIO (PM3UYCCKUX SBJICHUN U MPOIECCOB
C WCIOJIb30BAaHMEM TPSIMBIX W KOCBCHHBIX H3MEPEHHM, MPHU 3TOM (POPMYIHpPOBATH
npobiieMy/3aady M THUIIOTE3y Y4YeOHOTO SKCIEPUMEHTa, COOHMpaTh YCTAHOBKY U3
MPETIOKEHHOTO 000pYI0BaHUS, MPOBOJIUTH ONBIT U (DOPMYJIHUPOBATH BHIBOJIbI,



OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYUH, IPU 3TOM
BBIOMpaTh ONTUMAIBHBIM CIMOCOO M3MEPEHUsT W UCIOJIb30BaTh H3BECTHBIC METOJbI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTU MEXY (GPU3NYECKUMU BEIMYMHAMU C UCTOJIb30BaHUEM
MPSIMBIX U3MEPEHUM, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTAThI
MOJTy4YEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYUH B BUAEC TaOIUIl M rpadUKOB, JeNaTh
BBIBOJIBI 110 pe3yJibTaTaM UCCJIEIOBAHUS,

coOoaTh mpaBuiaa OE30MacHOr0 TpyAa NpH TMPOBEICHUM HCCIECIOBAaHUN B
paMKax y4eOHOro OHKCIEPUMEHTa, Y4YEOHO-UCCIEAOBATENbCKOM U MPOEKTHOM
NEATeIbHOCTH C HCMOJb30BAHUEM H3MEPUTENIBHBIX YCTPOWCTB U J1a0OPaTOPHOTO
000py10BaHMUS;

pemaTth pacu€THbIC 3a7a4M C SBHO 3aJaHHON (DU3UYECKOU MOJEIbIO, UCIOIB3YSI
dbu3nUecKkue 3aKOHbI M TIPUHIIMIIBI, HA OCHOBE aHaju3a YCIIOBHS 3aJa4d BbIOMPATH
(bU3UYECKYI0 MOJENb, BBIACIATh (PU3UYECKHE BEIUYMHBI U (HOPMYIIbI, HEOOXOIUMBIC
TUIsl €€ peleHus, MPOBOJAUTh PacYEThl M OIICHUBATh PEabHOCTD MOJYYCHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBIL;

peraTh KadeCTBEHHBIE 3a/Jaud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYUBYIO
IIETIOYKY PpACCYXJCHUW C OMOpPOM Ha U3Yy4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBICHUS;

UCIIOJIb30BaTh MPU PEIICHUH Y4YEOHBIX 3aJlad COBPEMEHHbIE WH(OPMAIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAUUU M MPECTABICHUS
yu4eOHOM W HAy4YHO-TIOMYJISpPHOW UWHOOpPMAIMKM, TMOJYYEHHOM U3  Pa3IudHbIX
MCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIYyHaeMy0 HHPOPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIA/la POCCUUCKUX MU 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOMIETO0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU IS
oOecrieueHusi 0€30MACHOCTH TIpH OOpalieHuH C MNpudooOpaMu U TEXHUYECKUMU
YCTpPOMCTBAMH, ISl COXPAHEHUS 30POBbSA U COOJIIOJACHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B IPYIINE C BHIMOTHEHUEM PA3IMYHBIX COIUATBHBIX POJICH, MJIAHUPOBATh
paboTy TpyMNIbl, pPAIHOHATIBLHO pACHPEACNATh OO0S3aHHOCTH W IUIAHUPOBATh
NEeATEeNIbHOCTh B HECTAHJIAPTHBIX CUTYaIMSIX, aJ€KBAaTHO OLICHUBATH BKJIAJ KaXXI0r0 U3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE PACCMaTPUBAEMOI TPOOIEMBI.

K xonny oOyuenuss B 11 kj1acce nmpeameTHbIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0OYUAIOIINXCA YMEHUIA:

JEMOHCTPUPOBATh HA TPUMEpPax poJb U MecTOo (GU3NKU B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KAPTHHBI MHUpPAa, B PpAa3BUTUM COBPEMEHHOW TEXHUKU U



TEXHOJIOTUM, B IPAKTUYECKOM JAECATEIBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
(u3HUeCcKOl KapTUHBI MUDA;

YUYUTHIBATh TPAHUIIBI IPUMEHEHUSI U3YUYEHHBIX (PU3HUECKUX MOJIENICH: TOYCUHBIM
AIEKTPUUYECKUI 3apsif, JIyd CBETa, TOUCUHBIH UCTOUHHUK CBETA, SIICPHAS] MOJIENIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa NPy pelieHuu GU3nYecKuX 3a1ay;

pacrio3HaBaTh (usnueckue sBJICHUS (TIPOILIECChI) W OOBSACHITH UX HA OCHOBE
3aKOHOB SJIEKTPOJWHAMHUKA W KBAHTOBOM (PU3HUKHU: DJIEKTPUYECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJICUCTBUE
MarHuTOB, JICKTPOMATrHUTHAS UHAYKIUS, JEHCTBHE MAarHUTHOTO TOJIS Ha MMPOBOJIHUK C
TOKOM W  JBWXKYIIUWCS  3aps]l, OJJCKTPOMArHUTHbIE KOJeO0aHWS ¢  BOJIHBI,
IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA, OTPaKEHUE, MpesioMiIeHue, HHTepdepeHIIns,
nudpakius W TOJIpU3alvs CBeTa, JUCIEpPCUs CBeTa, (POTodNEKTpudecKuil 3P hexT
(boTorpdexT), cBeTOBOE aBlICHHWE, BO3HUKHOBEHHME JIMHEMYATOrO CHEKTpa aroma
BOJOpPO/a, ECTECTBEHHAS U UCKYCCTBEHHAS PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YYCHHBIC CBOMCTBA BeEIIeCTBa (DJIEKTPUUYECKHE, MAarHUTHBIC,
ONTHYECKUE, DIECKTPUUECKYIO MPOBOAUMOCTh PA3IUYHBIX CPE) M DJICKTPOMATHUTHBIC
sIBJIICHUS (IIPOIIECCHI), UCTONIB3Ysl (PU3MUECKHE BEIUYUHBI: AICKTPUUECKHUI 3apsijl, cuia
TOKa, DOJEKTPUUYECKOE HAaIpPSDIKCHHE, JJICKTPUYECKOE COMPOTUBICHHE, PA3HOCTh
MOTEHIIUANIOB, JJIEKTPOABMXKYIAs cujiia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TMOJIS,
cuna Awmrepa, cwia JlopeHna, UHAYKTUBHOCTh KaTYIIKH, SHEPTHs DJIEKTPUUYECKOTO U
MarHUTHOTO TOJIeH, IEPUOJ] M YacToTa KoseOaHuii B KoiebaTeaTbHOM KOHTYpE, 3apsl U
CHWJIa TOKa B MPOIIECCE TapPMOHMYECKHX HIIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTosiHMEe W ONTHYecKash Cujla JIMH3bI, MPU ONUCAaHUU MPABUIBHO TPAaKTOBATh
(u3MYECKHIT CMBICI KCIIONB3YyEMBIX BEIMUMH, UX 0003HAUYCHUS U CAMHUIIBI, YKA3bIBATh
(bopMyIIbI, CBSA3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTUMU BEIHUYNHAMY,

ONMKCHIBATh N3YYCHHBIC KBAHTOBBIC SIBICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NYECKUE
BEJIMYMUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI M YacTOTa CBETA,
SHEPTUs U UMITYJIbC (DOTOHA, TIEPHUOJ] MOTypacnaaa, YSHEPTUs CBA3H aTOMHBIX sJIEp, MPH
OMHMCAHWH TPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCTHOJIB3YEMBIX BEIUYWH, UX
0003HAaYEHUSI W EIUHUIIBI, YKa3bIBaTh (DOPMYJIIbI, CBA3BIBAIONINE MAHHYIO (PHU3UYECKYIO
BEJIMYHMHY C JPYTUMH BEJIMUYMHAMHU, BHIYHCIATH 3HAYCHUE (PU3NMUECKON BETUYNHBI;

aHANMM3UPOBaTh (PU3MYECKUE TPOLECCHl W SBICHUS, WCIONB3Ys (QU3NYECKUe
3aKOHbl M TPUHUUIBL: 3aKOH OMa, 3aKOHBI TMOCIEAOBATEIRHOIO M MNapalljIeIbHOTO
COCMHEHUS IPOBOAHHUKOB, 3aKOH J[xoyns—JIeHma, 3akoH 3JIEKTPOMArHUTHOU
WHIYKIHUHM, 3aKOH NPSIMOJIMHEHHOIO paclpoOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIIOMJICHHS CBETa, ypaBHeHUEe DWHITEHHA 1 hoToddhdeKTa, 3aKoH
COXpaHEHMSI DHEpPruU, 3aKOH COXPAHEHUsS  UMIIyJIbCa, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOTO0 3apsiia, 3aKOH COXpPaHEHHsS] MacCOBOTO YMcCIia, MOCTylaThl bopa, 3akoH



PaZAMOAaKTUBHOIO pacajia, Ipu 3TOM Pa3IMyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0
MaTeMaTUYeCKOE BhIPAKEHUE U yCIOBUS (TpaHULbI, 001aCTH) TPUMEHUMOCTH;

ONpeeNsITh HAMpaBICHUE BEKTOpAa MHAYKIIMM MArHUTHOI'O TOJS MPOBOJHHMKA C
TOKOM, CuJibl AMrniepa u cuiibl Jlopenna;

CTPOUTh U ONUCHIBATh M300paKeHHE, CO3/1aBAa€MOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJIHATD KCIEPUMEHTHI IO UCCIIENOBAHUIO (DU3UYECKUX SBJICHUN U MPOLIECCOB
C HWCIOJB30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHH: TpHU 3TOM (HOpMyIHpoBaTh
npoOjeMy/3aady W THUIIOTE3y YYEOHOTO SKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
IPEI0KEHHOTO 000PYI0BaHUS, IPOBOUTH OIBIT U ()OPMYIMPOBATH BEIBOJIBI;

OCYIICCTBIISITH TIPSAMBIC ¥ KOCBCHHBIC M3MEPEHUS (PU3NICCKUX BEITUYNH, TIPH ITOM
BbIOMpATh ONTUMAJIbHBIM CHOCOO M3MEpPEHUS M MCIOJb30BATh M3BECTHBIE METO/IbI
OLICHKH IIOI'PELIHOCTEN U3MEPEHNU;

UCCJIEIOBAaTh 3aBUCHUMOCTU (DU3UYECKUX BEJIMYMH C HCIOJIB30BAHUEM MPSIMBIX
WU3MEPCHMIA: TPU OTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3yJIbTaThI
MOJIYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJE TaOIUI U TpadUKOB, AeNaTh
BBIBO/JIbI IO PE3YJIbTATAM UCCIIECIOBAHUS;

coOnoaTh MpaBWiia 0E30MacCHOTO TpyAa MPU NPOBEACHUU MCCIEIOBAHUN B
paMKax y4eOHOro OKCIIEPUMEHTa, Y4YEOHO-HUCCIEAOBATENbCKOM U MPOEKTHOMN
JESTENBHOCTH C MCIOJBb30BAaHUEM HW3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py10BaHMS;

pemath pacu€THbIE 3aJa4M C SBHO 3aJlaHHON (PU3NYECKOW MOJIENBIO, UCIOJIb3YsI
¢u3nueckre 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHaliu3a YCJIOBHS 3a/ladyd BBHIOMPATH
(bU3HUYECKyI0 MOJENb, BBIACIATh (PU3UYECKHE BEIUYMHBI B (HOPMYIBI, HEOOXOIUMBIE
ISt €€ peleHus, TPOBOAUTH PACUETHI M OLIEHWBATH PEaIbHOCTh MOJTYUYEHHOTO 3HAYCHUS
(br3UIeCKON BEJIMUNHBIL;

pemiath KadyecTBEHHBIC 3a/aud: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUUBYIO
LENOYKY PACCYKIEHUH C OMOpod Ha MH3YUYCHHbIE 3aKOHbBI, 3aKOHOMEpPHOCTU U
bu3nvecKue SIBICHUS;

MCIIOJIb30BaTh TP PEIICHUH y4eOHBIX 3a/ad COBPEMEHHbIC HH(OPMAIMOHHBIC
TEXHOJOTUU JJIS TIOMCKA, CTPYKTYPUPOBAHHS, WMHTEPIPETANMH U TMPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJSpHOW WHQOpMAIMK, TMOJYyYEHHOHM W3  Pa3IUYHBIX
HMCTOYHUKOB, KPUTHUECKHN aHATU3UPOBATH MOTy4aeMyI0 HHPOPMAITHIO;

OOBSCHATH MPUHIUIIBI JACHUCTBUS MaIIuH, TPUOOPOB M TEXHUUYECKUX YCTPOMUCTB,
pa3nu4aTh YCIOBHS MX 0€30MacHOTO UCTIOJIB30BAHUS B TTIOBCETHEBHOM JKU3HM;

MPUBOJIUTH TPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOT UM,



MCTIONb30BaTh TEOPETUYECKHE 3HAHHUA MO (U3MKE B MOBCETHEBHOW KHU3HHU IS
oOecrieyeHus: 0€30MAaCHOCTM MpH OOpalleHMH C MOpudopaMud U TEXHUYECKUMU
YCTPOMCTBaMHU, IJIsi COXPAHEHUS 370POBbS U COOJIIOJIEHUS HOPM DKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B rpyIIIe ¢ BBIMOJIHEHUEM Pa3IMYHbIX COIMANBHBIX POJICH, MIIaHUPOBATh
paboTy TpyMNIbI, palMoOHANTBHO pacHpeneisiTh OO0S3aHHOCTH H  TUIAHUPOBATH
JESTeNTFHOCTh B HECTAaHAAPTHBIX CUTYAlHsX, aJICKBATHO OIICHUBATH BKJIAJ Ka)JIOTO U3
YYaCTHHKOB TPYIIBI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMEI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne n/m P Konrpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznea 1. PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHU S
bubmmoreka [{OK
1.1 ) 2
VISHICA T METOART HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 htts://m.eds0o.ru/ 74 1bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBEI TEpMOHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®a3oBbIe Mepexo bl

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



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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOANHAMMUKA
bu6mmoreka [IOK
4.1 3 10
flertpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOIUHAMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuotexa [JOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHn4ecKre 1 3JIEKTPOMArHuTHBIE bubnuorexa [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKre 1 3JIEKTPOMArHuTHHIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI cIEMATIBHON TEOpUHU bubmuoreka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®DU3UKA
N bubmuoreka [JOK
4.1 6
VICMEHTBI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenune atoMa 4 bubnuorexa [IOK



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

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

4.3

ATOMHOE SApO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHTbl aCTPOHOMUU U acTPOPU3UKU 7 Et?rfs?;;f;{sic]f r(3/1§f41097c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tfri?;;f:;(szg r(lj/I;f410970
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nuppoBbIE
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Beero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI TIO3HAHMS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popmupoBanun

2 COBPEMEHHOM Hay4YHO# KapTHHBI MUPA, B 1 bubmorera [IOK

P v P 1P https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexannueckoe OBUKEHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 bubmuorexa [JOK
nerokeHud. [lepemenienue, CKOpocCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE TPAMOIMHEWHOE JIBIYKCHHE 1 Bubnmorexa [JOK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubnunoreka [JOK
JNIBUKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majienre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe aBuxenue. Jpuxenue 1 bubnuoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCcUTENbHOCTH ["anumest.

8 HMuepnunanbuple cucteMbl oTcueTa. IlepBrIil 1 bubmnorexa [IOK

P $ P https://m.edsoo.ru/ffOc3be8
3akoH HproTOHA

9 Macca tena. Cuia. [Tpunnun 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

CyNepHo3uIuu cuil. Bropou 3akoH
HeroTona niis MarepuaibHOU TOUYKH

https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HeroTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuoreka [JOK
TsKecTH. [lepBast kocMu4eckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena htts://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumment tpenus. Cuna
13 COHpOTEIBJ‘IeHI/ISI np(zbmmmeﬁmf Tea B brbmmorexa [OK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Tase
[TocTymarensHOE W BpamaTeIbHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6moreka [IOK
MowmeHT cuisl. [1nedo cunbl. ¥YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITyJIbC CHITBI. bubnuoreka [IOK
3aKOH COoXpaHEHHs uMIyibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u moutHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaIbHOW ToUkHu. Teopema 00 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUU
[ToTenumanpsHas sueprud. [lorenuunanpaas
17 SHEPrus ynpyro neopMupoOBaHHOU bubnunoreka [JOK
npyxuHbl. l[loTeHnuansHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
18 [ToreHmanbHbIC U HETIOTCHITMATILHBIC bubnuoreka [JOK

cuiibl. CBS3b pa60TH HCIMOTCHIMAJIbHBIX

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c478c

CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHU4YECKOU DHEPTUH

19

Jlaboparopras pabota «VcciienoBanue
CBsA3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHMYECKOW PHEPrUHU TeJla Ha IPUMEPE
PACTAIKCHHA PE3UHOBOI'O XKI'yTay

20

KonTposbHas paborta o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOM Teopru. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABMKEHUS U B3aUMOICUCTBUS
YyacTHI] BemecTBa. Moaenu CTpOCHHS
ra3oB, KUIAKOCTEH M TBEPABIX TET

23

Macca monekyn. KonuuecTBo BeliecTBa.
[Toctrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [lkana remneparyp Llenbcus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

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

26

AGcomoTHas TemrepaTypa Kak Mepa
CpelHEel KUHETUYECKON SHEPTrUU JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

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

27

3axoH JlanpToHa. ['a30BEIC 3aKOHBI

28

Jlaboparopnas pabota «VccrnenoBanue



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCHMOCTHU MEXy lTapamMeTpamMmu
COCTOSIHUSA Pa3pEKCHHOIO Ta3a»

H3omporiecchl B U1€alIbHOM ra3e u ux

bubmmoreka [{OK

29
rpaduUecKoe MpecTaBICHIEe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHEprus TepMOINMHAMAYECKOU
CHCTEMBI M CIIOCOOBI €€ M3MECHEHUSI.
30 KonmdecTBo TermioTs u paboTa bubmorexa HOK
p ) https://m.edso0.ru/ff0c5952
BHyTpeHHsIsT SHEpTUs 0THOATOMHOTO
HJIeATHbHOTO Ta3a
bu6moreka [IOK
31 B eruIonepeaa
HARL TEToTEpeaath https://m.edsoo.ru/ff0c5c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.
32 KonnuecTBo TEIIOTHI IPHU TEILIONEPEIAYE bubmmorexa [OK
y P P ' https://m.edso0.ru/ff0c5¢c36
AmmabaTHBIN MPOIECC
33 [TepBrIil 3aKOH TEPMOJUHAMHUKHU U €TO bubnuoreka [IOK
MPUMEHEHHE K U30MpOoIeccam https://m.edsoo.ru/ffOc5efc
34 Heo6patumocTh Mpo1ieccoB B MpUPOJIE. bubmuorexa [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII/ TermoBoit bubnuorexa [JOK
MaIlIWHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT
37 DKOJIOTHYECKHE TIPOOIIEMBI
TEIUIOPHEPTeTUKH
38 Oo6o6maromuit ypok «MoJiekyssipHas bubnuorexa [IOK
¢u3uka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTpompHas paboTa no Teme
p p bu6mmoreka [JOK
39 «MonexkynspHas ¢pusuka. OCHOBBI

TCPMOJUHAMUKU»

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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40 [TapooGpazoBaHue U KOHJCHCAIHSL. bubmuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOJIIOTHAs 1 OTHOCHUTEJIbHAS BIIAYKHOCTh bubmmoreka [{OK
BOo3ayxa. HacelmeHHb1 nap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmueckue u
42 amopdHbIe Tena. AHU30TPOIIUS CBOWCTB bubnuoreka [JOK
KpucTauioB. JKuIKue KpUCTaJlIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepualbl
43 [InaBnenue u KpucTamM3anus. Y aenbHas bubmmoreka [{OK
TerioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHue TEIIOBOTO OaaHca httos://m.eds0o.ru/ff0C6820
45 DIIeKTpU3aIus Tell. DINEKTPUUECKUN 3apsi/l. bubmuorexa [JOK
JIBa BH1a AJIEKTPUUECKUX 3aPs/I0B https://m.edsoo.ru/ff0c6bcc
[IpoBOJHUKH, TUANEKTPUKU U
46 H:J‘Iyr[pOBOI[HI/IKI/I. 3aK§H COXpaHEHUS bubmorexa OK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aumopneucrsue 3apsnoB. 3akod Kynona. bubnuoreka [JOK
TouyeyHbIN IEKTPUUECKUU 3apsij] https://m.edsoo.ru/ffOc6ces
Hanpsk€HHOCTB 37IEKTPUUECKOro MOJIs.
48 [TpuHIMT Cyneprno3uIuu IEKTPUUECKUX bubmmorexa [IOK
. .. https://m.edsoo.ru/ffOc6df2
nosied. JInHuM HanpsHKEHHOCTH
49 PaGota cui aeKTpoCcTaTuuecKoro mosisl. bubnunoreka [JOK
ITorennuan. PasHOCTh IOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U TUANEKTPUKHU B
50 BJIIDGKTpiCTaTI/ILIeIz}KOM HOIj'Ie. bubmiorexa LIOK
https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MpOHUIIaeMOCTh
51 OnexrpoeéMkocTs. Konnencatop bubnuoreka [IOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOI0 KOHAEHcaTopa

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

53

Jlaboparoprast pabota "N3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMTT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMIMPOBAIHLHOTO
anmapara, CTpyWHOT0 IPUHTEpa.
DneKTpocTaTUYeCKas 3allnTa. 3a3eMIIeHre
ANEKTPOTPUOOPOB

55

DIEKTPUYECKHUN TOK, YCIIOBHS €70
cymectBoBanus. [loctostHabIN TOK. Crita
toka. Hanpsbxenne. ConpoTuBieHue.
3akoH OMa 15 ydyacTka Henu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE TIPOBOTHIKOB.
JlabopaTtopHas pabota «3yueHnne
CMEIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ota u MOIIHOCTB JICKTPHUYCCKOI'0 TOKa.

3akoH Jlxoyna-Jlenma

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

58

3axkon OMa JyIst IOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«U3mepenune 3J1C ucToyHNKa TOKA U €r0o
BHYTPEHHETO COMPOTUBIICHUS

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblit ypok. KoHTponbHas paboTa 1o
Teme "DnekTpoauHaMuka /
Bcepoccuiickas mpoBepouHasi paboTa

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

Oo6o06maromuil ypok «IeKTpOANHAMHUKA

bubmuoreka [JOK

60 .
/ Beepoccwuiickas mpoBepoydHasi paboTa https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs MMPOBOJAUMOCTb TBEPIBIX
61 METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJJIOB OT TEMIIEPATYPBHI.
CBepxXnpoBOIUMOCTh
62 DneKTpUYecKuu TOK B Bakyyme. CBOUCTBa
AJIEKTPOHHBIX ITYYKOB
[TonympoBOAHMKH, UX COOCTBEHHAS U
63 IIPUMECHas MPOBOAUMOCTb. CBOUCTBA P— bubnuoreka [IOK
n-nepexoja. IlomynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
MPUOOPHI
DIEeKTPUYECKUH TOK B PACTBOpax U
64 paciuiaBax 3JI€KTPOJIMTOB. bubnuoreka [IOK
DJIEKTPOJIMTHYECKAS] AUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DJIEKTPUYECKUU TOK B ra3ax.
. . bu6mmoreka [IOK
65 CaMOCTOATEIbHBIW U HECAMOCTOSITENIbHBIH
https://m.edsoo.ru/ffOc84ae
pazpsaa. Mounnus. [1nazma
DnexTpuyecKkue npudopsl U yCTpOCTBa U
bu6mmoreka [IOK
66 WX MpaKTH4YecKoe mpuMeHeHue. [IpaBuia
https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
KounTposbHas pabora no Teme
67 «Qnekrpocraruka. [locTosaHHbIN bubnunoreka [JOK
JJIEKTPUYECKUH TOK. TOKHM B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PezepBHblit ypok. O000maronuii ypok mno bubnuoreka [IOK

TemaM 10 xiacca

https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl

[TocTosIHHBIC MarHUTHI I KX

1 B3auMo/jieiicTBrue. MarauuTHoe ToJie. 1 bubmmoreka [{OK
BexTop MarHuTHON MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarsuTtHo€ T0JIe TPOBOTHHUKA C TOKOM.

2 OmnwiT Dpcrena. Bzaumoaericteue 1 bubmmorexa [OK

p ’ https://m.edsoo.ru/ff0c98fe

MIPOBOTHUKOB C TOKOM

3 JlabopaTtopHas pabota «3yuenne 1 1 bubnuoreka [IOK
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHWTHOTO TOJIsSI HA POBOHUK

4 ¢ TokoMm. Cuna Ammnepa. JlaboparopHas 1 1 bubnuoreka [IOK
pabora «MccnenoBanue AeUCTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM»
JlelicTBME€ MarHUTHOTO TIOJIST Ha

5 BIDK cs1 3apspbKeHHYyro yactuily. Cuna 1 Bubmmorexa LIOK
ABIDIYIIYIO P Yo 1y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabota cunbl Jlopenna
DnexTpoMarHuTHast UHAYKIus. [ToTok

5 BEKTOpa MarHuTHoW nuaykuuu. J/1C 1
WHIYKIHUU. 3aKOH IEKTPOMArHUTHOM
unaykuuu Papanes

7 JlaGopatopHnas pabora «lccnenoBanue 1 1 bubnuorexa [IOK

SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOUU

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIIUU.
S/1C caMOMHIyKIIMH. DHEPruUs
MAarHUTHOTO TIOJISI KATYIIKA C TOKOM.
DNeKTPOMarHuTHOE IoJjIe

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

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMArHMTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHLI,
MHJYKIMOHHAs I1eYb

10

O6o0matromuii ypok «MarHuTHOE moJe.
BJ'IGKTpOMaFHI/ITHaﬂ HUHAYKIHS>

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTposshas paboTa no teme
«MarHuTHOE TIoJIe. DJIeKTpOMarHuTHasI
VHTKITUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo0OogHBIE MEXaHUYECKHUE KOIeOaHMs.
I"apmonnueckue konebanus. Y paBHEHHE
TapMOHHYECKHX KOJIeOaHUH.
[IpeBpaienue suepruu

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

13

JlaboparopHas padota «MccnenoBanue
3aBUCHUMOCTH Tepro/ia MajbIX KoJebaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl

rpy3a»

14

Konebarenbubid kKoHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHHUS B
UjeaTbHOM KOJIeOATeILHOM KOHTYPE.
AHAIOTHUS MEXy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruM B UIeaTHLHOM KOJIeOaTeIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbh9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KOHTYpE

16

IIpencrasnenue o 3aTyxarommx
Kosiebanusx. BeiHyXIeHHbIE
MeXaHWUeCKHe Koyiebanus. Pe3onanc.
BI)IHY)KIICHHI)IC BJIGKTpOMaFHI/ITHBIG
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[lepemenHbIn TOK. CHHYCOUJAIbHBIN
MepEeMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JIEUCTBYIONIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop. [IpousBocTso,

nepeavya u NoTpedIeHue dIEKTPUIECKON

SHEpPruu

19

YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE

AIIEKTPUYECKOTO 3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHUHN
aNeKTpornepeaay

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

20

ODKOJIOTHYECKHE PHUCKH IIPpU IIPOU3BOJACTBE

anektposneprun. Kynerypa
MCI0JIb30BAHUS AIEKTPOIHEPTUU B
MTOBCETHEBHOUW KU3HU

21

MexaHu4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctsb
pacnpocTpaHeHus U IJIMHA BOJHBI.
[Tonepeunsie U TPOOJIbHBIE BOJTHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTB 3BYyKa.

Beicorta Tona. TemOp 3Byka

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



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

QHGKTpOMaFHHTHBIC BOJIHBI, UX CBOMCTBA U

23 ckopocTs. [lIkaa seKTpoMarHu THRIX bubmmorexa [JOK
p ’ P https://m.edsoo.ru/ff0ccfe0
BOJIH
24 [TpyHIMIIBI PATUOCBSI3U U TEICBUICHHMSL.
PazButue cpencts cBsaAsu. Pagnonokamus
o5 KonTponbnas padora «Konebanus u bubnnorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
26 B OJHOPOAHOM cpenie. ToyeuHbIil HCTOYHUK bubnmorexa LHOK
P peie. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 ceera. [locTtpoenne n3o0paxkeHN B bubmmorexa [JOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue cBera. [lomHOE BHYTpEeHHEE
28 otpaxenue. [IpenenbHbIN yroi moJHOTo bubamorera LOK
P - Pel - https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTpPaKeHHUS
29 JlabopaTtopHnas pabora «3mepenne bubnuoreka [IOK
MOKa3aTesis IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenune nzoopakeHuii B
30 nuH3e. opmysa TOHKOH JIMH3BI bubmorexa HOK
Oy ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTMH3bI
31 Jlaboparopnas pabota «lccrnenoBanue
CBOMCTB M300pa)kKCHUH B JIMH3AX)
Hucnepcus cera. CiioxxXHbIA COCTaB
32 6enoro ceerta. L[Ber. JlabopaTtopHas pabora
«HaOnroneHue qucnepcuu cBeTay
33 Wntepdepenius cera. udpakius cera. bubnuorexa [IOK

JudpaxironHas pemeérka

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

Honepequ CTb CBCTOBBIX BOJIH.

bubmuoreka [JOK

34
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue NpuOOpPHI U yCTpoiicTBa U
YCIIOBUS WX 0€30TIaCHOTO TPUMCHEHUS
['paHUIBI MPUMEHHUMOCTH KJIACCUICCKON
36 MexaHuku. [TocTyinaTel cieuaibHON bubnmorexa LOK
’ Y https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCHUTEIIEHOCTH
OTHOCHTETHPHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHre BpEMEHH U COKPAIIlEHNE bubnmorexa LHOK
p P https://m.edsoo.ru/ff0cfad2
JUTAHBI
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON
38 gacThlbl. CBA3b MACCHI C SHEPTUCH H bubmmorexa [JOK
TBI- p https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonTtponbHas padota «Ontuka. OCHOBBI bubnuoreka [IOK
CIIEMATIbHON TEOPUH OTHOCUTEITBHOCTU» https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. Dopmymna [Inanka. JHeprus u bubnuoreka [IOK
UMITYJIBC OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccienoBanrue Gororddekra. bubnnoreka [JOK
OnbiThl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTodrhdekra. YpaBHeHue
42 DunmrerHa s Gotoaddexra. «Kpacnas bubmorexa HOK
P https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 JaBnenue ceera. Onbitel [1. H. JIeGenena. bubnuoreka [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texnuueckue ycTpoHCTBa U MPAKTUYECKOE
44 npUMeHeHHe: (OTOIEMEHT, (POTOJATUHK,
coJHe4Hast OaTapes, CBETO IO/
45 Pemenne 3agau mo Teme «QI€MEHTBI bu6mmoreka [JOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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KBAHTOBOU OIITUKW)

https://m.edsoo.ru/ff0d0302

Mopens atoma Tomcona. OnbITE

46 Pesepdopa o paccessHAIO 0-4aCTHIL. bubmorexa HOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozaenp aroma
bubmmoreka [{OK

41 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznygyenune u nornomenue GoTOHOB IIPHU

48 nepey:one aToOMa ¢ OJTHOTO y(zomm 3H€II))FI/II/I brmmorexa [OK

. https://m.edsoo.ru/ff0dOafa
Ha apyroui. Buasl criekTpos
BonHoBble cBoHMCTBa YacTHIL. BOTHEI 1e

49 bpownnsa. KopnyckynsipHO-BOJIHOBOU bubnuoreka [IOK
nyanu3Mm. CIIOHTaHHOE W BBIHYXK/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PATHOAKTUBHOCTHU. OMBITHI

50 Pezepdopna o onpeneneHuo cocraBa bubmorexa IOK

https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3ITY4YCHHUS
CaoucTBa anbda-, 6era-, raMmma-

51 u3ny4deHus. BiusHue paguoakTHBHOCTH Ha
YKUBBIE OPTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

52 Anbda-pacniag. DNeKTPOHHBIW U bubnnoreka [JOK
MMO3UTPOHHBIM OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHue
DHeprus CBA3M HyKJIOHOB B siIpe.

53 Snepusle peakuuu. SnepHbId peakTop. bubnuoreka [IOK
ITpo6nembl, MepCeKTUBBL, FIKOJIOTHUECKUE https://m.edsoo.ru/ff0d1356
aCIEKThI AEPHOU SHEPTETUKHU

54 DneMeHTapHble YacTullbl. OTKphITHE bu6mmoreka [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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Mo3uTpoHa. MeTo 1l HAOIIOACHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHULL.
Kpyrasiit crosr «@yHnameHTanbHbIe
B3aMMO/ICUCTBHS. ENMHCTBO pu3ndeckon’
KapTUHBI MUDa»

https://m.edsoo.ru/ff0d0e38

55

Dransl Pa3BUTHA aCTPOHOMMUHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE ACTPOHOMUH. Bu1 3BE€31HOTO
Heba. Co3Be3nus, IpKUe 3BE3/1bI, TUIAHETHI,
X BUIUMOC IBUXCHUC. Comnneynas
cucrema

56

Connne. ConHeuHas aKTUBHOCT.
Ncrounuk sueprun CoJiHIA U 3BE3]

57

3BE€3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3abI TIIABHOUW TOCIIEI0BATEILHOCTH.
Buyrpennee crpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O
MIPOUCXOXKACHUH U 3BoJrounu CoJIHLA U
3BE3]T

58

Mineunbid [Iyte — Hama ["anaktuka.
TTonoxxenue u nBuxenne CoHIla B
l'anaktuke. ['amaktuku. YepHbIE ABIPHI B
s,Ipax rajJjakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonwmioro B3peiBa. PenukroBoe
n3nyyeHue. MeraranakTuka

60

HepeI_HCHHLIC Hp06J'IeMBI ACTPOHOMUU

61

KonTposnpHas paboTa «1eMeHTHI
aCTPOHOMMH U acTpO(UIUKI»



https://m.edsoo.ru/ff0d0e38

62

O6o6maromuii ypok. Ponb pusuku u
ACTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax esTeIIbHOCTH
YeJI0BeKa

63

O6o06maromuii ypok. Pois 1 Mecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

64

O6o6maromuii ypok. Ponb ¢pusndeckoit
Teopuu B GOpMUPOBAHUH TIPECTABICHUN
0 (pusmveckoi KapTHHE MUpa

65

O6o6maromuit ypok. Mecto gusndeckoit
KapTHUHBI MUpPaA B 0011IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
MPEJICTaBICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarauTHoOE T10J1€.
DNeKTpOMarHUTHAsI MHYKIIHS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHaIbHOM TeOPUH OTHOCUTENLHOCTU

68

Pesepnsnrii ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U acTPOPHU3UKU

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTh Ha MpUMEPAX POJb U MECTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HayYHOU KapTHHBI MUpPa, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U

TEXHOJIOTH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIFOJEH

10.2

YYuThIBaTh TpaHUIBl TMPUMEHEHUS M3YUYCHHBIX (U3UYECKUX MOJIENCH:
MaTepHuagbHas TOYKa, MHEpIHalbHas CUCTEMa OTCYETa, aDCOIIOTHO TBEPIIOE
TEJ0, UACATbHBIN Ia3; MOJACIH CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEIl,

TOYEYHBIN AIIEKTPUUECKUM 3aps]l — IPH pelIeHnH GU3NYECKUX 3a]1a4

10.3

Pacnio3naBath (usnueckue sBaeHus (Ipouecchl) U OObSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETHUYECKOH TEOPHH CTPOCHUS
BeUleCTBA M JJIEKTPOAMHAMUKHM: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE MaJeHHe Tel, JBUXKEHHE II0
OKPY)KHOCTH, WHEpIUA, B3amMmojaecicTBue Tei; auddys3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHUE KHUAKOCTEH M TBEPIBIX Tell, U3MEHEHUE 00bEMa Tel
IpU HarpeBaHuu (OXJIAXIECHHUU), TEIJIOBOE paBHOBECUE, HCIapeHue,
KOHJIEH Cal|s, TUIaBJIeHUe, KpUCTaUIN3alus, KUIIeHHEe, BIaXKHOCTh BO3/yXa,
HOBBIIICHNE JJABJIEHUS ra3a IIPU €ro HarpEBAHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXJy IapaMeTpaMH COCTOSHHUSA Ia3a B M30Ipolieccax; dJIEKTpU3alus Ted,

BSaHMOHeﬁCTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JABMYKEHHE, UCMONb3ys (PU3NYECKUE BEIMYUHBL:
KOOpJMHATa, MyTh, IEpEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIIa,
UMIIYJIbC ~ Te€la, KUHETUYecKas DSHEeprus, IOTeHUUAIbHAs SHeprus,
MeXaHH4yecKas paboTa, MEXaHH4YeCKas MOIIHOCTh; IIPU ONMCAHUU IPABUIIBHO
TPAaKTOBATh (PU3UUECKUI CMBICI UCIOJIb3YEMBbIX BEJIMUYMH, UX 0003HAUCHUS U
€IUHUIIBI, HaXOIUTh (OPMYIIBI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO

BCJIIMYMHY C IPYIr'UMHU BCINYNHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIJIOBBIC SABJICHHA,
HCIIOJIb3 Y (1)1/13I/I‘ICCKI/IC BCIIMYUHBI: NABJICHUC T'a3d, TCMIIEpaTypa, CPCAHAA
KHMHETHYCCKas SHEPIruAa Xa0THYECKOI'O JABHKXCHU A MOJICKYII,
CpCAHCKBaApATUYIHAA CKOpPOCTb MOJICKYII, KOJIHNYCCTBO TCILJIIOTHI,

BHYTpPEHHSISl 3Heprus, pabora rasza, Kod((QUIMEHT MOJIE3HOTO NEHCTBUS




TETUIOBOTO JIBUTATENIS; IIPU ONKMCAHUM MPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICJI HCIIOJIb3YEMbIX BEIHYMH, UX O0O3HAYEHUS M E€IUHHIIBI, HAXOJWUTb
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYHMHY C JIPYTHMH

BCJINYMHaAM

10.6

OnuceiBaTh ~ U3YYEHHBIE  DJIGKTPUYECKHE  CBOICTBA  BELIECTBA U
AIIEKTPUYECKHE SBIICHUS (TIPOLECCHI), UCHOIB3ysd (pU3MUECKHE BETUYMHBI:
JNEKTPUYECKUN  3apsf, DJIEKTPUYECKOE TII0JIe, HANPHKEHHOCTh IOJI,
IOTEHIMAJ, Pa3HOCTh NOTEHIUAIOB; IPHU ONKUCAHUM IIPABUIIBHO TPAKTOBAaTh
(u3nuecKuil CMBICI UCHOJB3YEMbIX BEJIIMYMH, UX 0003HAUECHUS U €IUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLIUE JAaHHYIO (U3UYECKYIO0 BEIMYHHY C

APpYTruMHA BEJIMUUHaAMU

10.7

aHAIM3UPOBATh (U3MUECKHE TMPOIECCHl U SIBICHHUSI, UCIIONB3YS (PU3nUecKue
3aKOHBl M TPUHUMUIIBI: 3aKOH BceMupHOro TsaroteHus, [, II u III 3akonHbI
HproTona, 3aK0H coXpaHEHHs MEXaHHMYECKOW SHEPTrHH, 3aKOH COXPaHCHUS
AMITYJIbCa, TPUHIUI  CYNEPIO3UIMU  CHJI, TIPUHIUI  PaBHOIPABUSA
WHEPIUATBHBIX CHCTEM OTCYETa; MOJEKYIAPHO-KUHETHYECKYIO TEOPHIO
CTPOEHHUSI BEILECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEOHEH KHUHETUYECKOUN
SHEPTUHM TEIJIOBOTO JBHIKEHUS MOJICKYI C aOCOJIOTHOW TeMIiepaTypoi,
MEPBBII 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUS ICKTPUUECKOTO 3apA/a,
3akoH KyrnoHa; mpu 3TOM pa3iauvarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €TO
MaTeMaTH4YeCKOe  BBIPAKEHHE W yclIoBHS  (TpaHHIbBl,  00JacTH)

IPUMCHUMOCTH

10.8

OOBICHIATE OCHOBHEIE IIPHUHIUIIbLI ,I[CI>'ICTBI/I${ MalluH, HpI/I60pOB u
TEXHHYCCKHUX YCTpOﬁCTB; pas3iniaTb yCJ10BUA Hnux 0e30I1acHOTO

HCIIOJIb30BaHHUs B HOBCCI[HCBHOI‘/'I KU3HHU

10.9

BBINONHATE 3KCIIEPUMEHTHI 10 HUCCICAOBAHHIO (U3UYECKUX SIBICHUH U
IPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBECHHBIX U3MEPCHUM; MIPH ITOM
(dhopmynupoBaTh npodieMy (3a7ady) U TUIOTE3y Y4eOHOTO SKCIEpUMEHTA,
cOOMpaTh YCTAHOBKY U3 MPEIUIOKEHHOTO 000PYI0BaHUs, IIPOBOIUTH OTBIT U

(hopMynupOBaTh BHIBOIbI

10.10

OCYH.[GCTBJ'ISITL IpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCJIMYMH; IIPpH
9TOM BLI6I/IpaTB ONTUMAIIBHBIM  CIIOCOO U3MEpPCHUA U  HUCIIOJIB30BATb

HN3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTCP’I I/I3MepeHHI>'I

10.11

HccnegoBath 3aBUCHUMOCTH MCKAY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYNHAMH C
HCIIOJIb30BAHUCM  TIPAMBIX I/I3MepeHHI>'I; Ipnu 3TOM  KOHCTPYUPOBATb
YCTaHOBKY, (bI/IKCI/IpOBaTB PE3YJIbTAThI HO.IIy‘-ICHHOﬁ 3aBUCHUMOCTH
(I)I/I3I/I‘-IGCKI/IX BCIIMYMH B BHIC Ta6J'II/II_I nr pa(I)I/IKOB, JA€JaTb BBIBOJBI IIO

pe3yibTaTaM HUCCICIOBAHUA




10.12

CobmoaTh mpaBuia 0€30MacHOTO TPy/Aa IMPH MPOBEACHUN MCCIEAOBAHUN B
paMKax y4eOHOro SKCIEPHUMEHTa, Y4eOHO-HUCCIEeIOBATENbCKOW U TIPOCKTHOM
JCATEIBHOCTH C  WCIOJBb30BAHUEM  H3MEPHUTENIBHBIX  YCTPOWCTB W

1a00paTOPHOTO 0O0PYIOBAHHS

10.13

Pemarts pacuérHple 3amaud € SBHO 3aJaHHOM (U3WYECKOW MOJIEINbIO,
HCIT0JIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI W IMPUHIMIIBI; HA OCHOBC aHalin3a YCJIOBHUA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘ICCKYIO MOACIIb, BBIACIIATH (1)H3I/I‘IGCKI/I€ BCJINYNHbBI U
(hopMyITbl, HEOOXOAUMBIE JIJIS €€ PENICHUs, IPOBOIUTEH PACYETHI U OIICHUBATH

peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3UUECKON BETMYUHBI

10.14

Pemats Ka4ueCTBEHHBIE 3a7a4H: BBICTPAaNBaTh JIOTUYECKU
HEMPOTHUBOPEUMBYIO IIEMNOYKY PACCY)KACHUW C ONOPOM Ha W3YyYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/I€ SABJICHUA

10.15

Wcnonb3oBath  mpu  pemieHMM  y4yeOHBIX  3aJady  COBPEMEHHbIE
nH(OpPMAallMOHHBIE  TEXHOJIOTUM  JUIsl  TOHMCKAa,  CTPYKTYpUpPOBaHUS,
UHTEpIpeTali M TpeACTaBlIeHUS y4eOHOW U HAY4YHO-NOMYJISIPHOMN
nHpopMaluy, TOJTYYEHHOM M3 pa3IMYHBIX MCTOYHHUKOB;, KPUTHYECKU

aHAJIM3UPOBATH MOJy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBouTH IpUMEpPHI BKIIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAayKH, 0OBSCHEHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOpeTHYECKUE 3HAHHUS N0 (DU3UKE B TIOBCEIHEBHOW >KH3HU
Uit obecnieyeHus: 0e30mMacHOCTH TIpU  OOpalieHuu C  [pudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, JIsi COXPAHEHUS 3JI0POBbSI U COOIIOICHUS

HOPM 3KOJIOTHYCCKOT'O IMTOBCACHUS B 0pr>KaI-0H.I€I71 cpeae

10.18

PaGoTtarh B rpymme ¢ BBINOJIHEHHUEM Pa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy I'PYIIBI, PAIMOHAIBHO pacHpeesiTh 00S3aHHOCTU U
IUIAHUPOBATh JESATENBHOCTh B HECTAaHAAPTHBIX CHUTYalUsIX, aJeKBaTHO
OIICHMBATh BKJIAJ KaXJOTO0 U3 YYAaCTHUKOB TPYIIbl B peEHICHHE

paccMaTpuBaeMoi MpooOIEeMBbI

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o0ero 00pa3oBaHus

111

JleMOHCTpHpOBaTh Ha MpUMepax pojib U MeCTO (U3UKU B (HPOPMHPOBAHUU

COBpeMeHHOﬁ Hay‘-IHOI\/'I KapTUHBI MUpa, B pa3BUTHU COBpCMCHHOfI TCEXHHUKHU U




TEXHOJIOTHH, B MPAKTUYECKOW JEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U

€IMHCTBO (PU3NYECKOIN KapTHHBI MUPa

11.2

VY4auThIBaTh TPAHUIBI NPUMEHEHUS HW3YYCHHBIX (DU3UYECKUX MOJIENEH:
TOYEYHBIM DJIEKTPUYECKUN 3apsA], sAepHas MOJENIb aroMa, HYKJIOHHas

MO/I€TIb ATOMHOTO siJipa MPU pelIeHnH (pU3nUecKux 3ama4

11.3

Pacnio3naBate usnueckue siBICHUS (IIPOLECCHI) M OOBSICHATH UX Ha OCHOBE
3aKOHOB QJICKTPOAUMHAMHKHU u KBAaHTOBOM (1)I/I3I/IKI/II QJICKTpHUYCCKad
IPOBOJAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JAEUCTBUS
TOKa, BSaHMOHGI\/JICTBI/IC MAariuToOB, J3JICKTPOMAarHuTHasd WHIAYKIWA, I[GI\/'ICTBI/IG
MAariuTHOroO 1oJjid Ha MOPOBOAHUK C TOKOM H I[BI/I)KYHII/IﬁCfI 3apsan,
JJIEKTPOMArHUTHbIE KOJIEOAHUSI U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE
CBETa, OTpPaXEeHHe, TMpeloMJIeHHe, HHTeppepeHuus, audpakuus Hu
MOJISIpU3aliis  CBETa, JUCHEepcHus CBeTa, (OTOAIEKTpUUecKuil 3¢ ekt
(boToapdexT), cBeTOBOE MaBIICHHE, BOSHUKHOBEHHE JIMHEWUYATOTO CIEKTpa

aToMa BOJopoJaa, €CCTECCTBEHHAA U UCKYCCTBCHHAA paJHOAKTUBHOCTb

114

OnuceIBaThL HN3YUYCHHBIC CBOMCTBa BCIIIECTBA (3J'IGKTpI/ILIeCKI/Ie, Mar"iuTHBIC,
ONTUYECKUE, DJEKTPUYECKYI0 MPOBOJAUMOCTh pA3IUYHBIX Cpel) H
AJICKTPOMArHUTHBIC  SIBJICHUS  (MPOIECCHI), HCMOJB3YS  (U3HUECKHE
BEJTMYMHBI: AJIEKTPUUYECKHUM 3apsij, cujla TOKa, SJIEKTPUUYECKOe HampsKeHue,
AIEKTPUIECKOE COMIPOTUBIICHHE, PA3HOCTh noTeHnuanos, DJIC, pabora Toka,
WHIYKIHUS MarHUTHOTO MOJIs, cuiia Amrepa, cuia JlopeHiia, HHIyKTUBHOCTh
KaTYILKH, SHEPTHsI DJIEKTPUUECKOT0 U MArHUTHOTO IMOJIEH, EPUO U 4acTOoTa
Kosje0aHuil B KoJieOaTenbHOM KOHTYpE, 3apsii M Cujia TOKa B Ipoliecce
FapMOHUYECKHUX DJIEKTPOMArHUTHBIX KOJeOaHUU, (OKYCHOE paccTosHuE M
ONTHUYECKass CHJIa JIMH3bI; TMPUH ONUCAHUHM MPABWIBHO TPAaKTOBAaTh
(bu3nuecKkuil CMBICI UCHOJB3YEMbIX BEJIMYUH, UX 0003HAUCHUS U €AUHUIIBI;
yKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIOLIUE JaHHYIO (U3UYECKYIO0 BEIHYUHY C

APYIruMH BEIIMUMHaAMU

115

OnuceBaTh HU3Y4YCHHBIC KBAHTOBBLIC ABJICHUA MW IHPOLECCHI, HCIOJb3Yyd
(I)I/ISI/I‘IGCKI/IG BCJIIMYUHBI: CKOPOCTb JJICKTPOMAIrdUTHBIX BOJIH, AJIMHA BOJIHBI
N YacCTOTa CBCTA, DJHCPrud MU HMIIYIIbC (I)OTOHa, nepuoa Iojrypacmnazna,
OHCPIrusgd CBsA3M ATOMHBIX AACP,; IMPHU OINMNCAHHUHN IHPABUIIBHO TPAKTOBATb
(I)I/ISI/I‘IGCKI/II\/’I CMBICJI UCITOJIb3YEMBIX BCIIMYUH, UX 0003HaUYCHUS U CANMHUIIBI,
YKa3bIBaThb (I)OpMy.]IBI, CBA3BIBAOIIIUEC HNAHHYIO (I)I/ISI/ILICCKYIO BCIIMYUHY C

APYIruMHU BCIIMYNHAMU, BBIYUCIIATD 3HAYCHHUC (1)H3H‘ICCKOﬁ BCIIMYNHBI

11.6

AHaHI/ISI/IpOBaTB (I)I/I3I/I‘-ICCKI/IC MponecCChl U ABJICHUA, UCIIOJIb3YS (I)I/I3I/I‘-ICCKI/IC
3dKOHBI W IMPUHIOUIIBI: 3aKOH OMa, 3aKOHbI IIOCJICIOBATCIBHOTO U

napalyIeJIbHOIO0 COCAUHCHUSA MPOBOAHHUKOB, 3aKOH I[)KOYHH — .HCHI_Ia, 3aKOH




AJIEKTPOMArHUTHONH HMHIYKUWH, 3aKOH NPAMOJUHEWHOTO pPacrpoCTpaHEHHS
CBETa, 3aKOHBI OTPAXXEHMsI CBETA, 3aKOHBI IIPEJIOMJICHUSI CBETA, YPAaBHEHUE
Onnmreitna s Gotosddexra, 3aKOH COXpaHEHHS DSHEPrUH, 3aKOH
COXpaHEHUSI UMITYJIbCa, 3aKOH COXPAHEHUs 3JEKTPUUYECKOTO 3apsija, 3aKOH
COXpaHEHHUs MacCcOBOI'0 uucia, Noctynarsl bopa, 3aK0H pajnOaKTUBHOTO
pacmana; mpH 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTU4eCcKoe  BBIpaXEHHWE ¢ ycioBus  (TpaHuibl, 0OJaCTH)

IMPUMCHUMOCTH

11.7

OHpeI[eJ'ISITI) HaIpaBJICHUC BCKTOpa HHAYKIINH Mar"duTHOI O I10JI4

MPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuisl JlopeHiia

11.8

Crpouth M ONMCHIBaTH H300pakeHHE, CO37ABAEMOE IUIOCKUM 3€pKaJioM,

TOHKOUW JTUH30U

11.9

Brimomaare OKCIIEPUMCHTBI 110 HCCICOOBAHUIO (i)I/I?)I/I‘-IeCKI/IX SIBJICHUU U
IPOUECCOB C UCITOJIB30BAHUEM IIPSAMBIX 1 KOCBEHHBIX I/ISMepeHHﬁ; IIpru 5TOM
dbopmynupoBaTh TipobieMy (3amady) U THNOTE3y y4eOHOrO SKCIEpPHMEHTA,
coOMparh YCTAaHOBKY M3 MPEII0KEHHOTO 000PYI0BaHHUS, IPOBOTUTH OTIBIT U

(hopmMyIUpOBaThH BHIBOIBI

11.10

Ocy11ecTBIATh NPsSMbIE U KOCBEHHbIE U3MepeHUsl GU3NYECKUX BEJIMYMH; TpU
9TOM BbBIOMpaTh ONTHUMAJBHBIM CHOCOO W3MEpPEHHsT W  HCIOJIb30BaTh

WU3BECTHBIE METOIbI OLIEHKU MOTPENTHOCTEN U3MEPEHUI

11.11

UccnenoBaTh 3aBUCHMOCTH  (PU3MYECKUX BEIMYUMH C HCIOJIb30BAaHHEM
MPSIMBIX MU3MEPEHMI; MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH
Pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIE TAOIUI]

n l"pa(bI/IKOB, ACJIaTh BBIBOJEI I10 pE3YyJIbTaTaM HMCCICAOBAHUA

11.12

CoOmtonaTe mpaBuiia 6€30MaCHOTO TpyJa MPHU MPOBEICHUU UCCIEIOBaHUN
B paMKax Yy4eOHOro »SKCIEpUMEHTa, Yy4yeOHO-UCCIEAOBATEIbCKON U
MPOEKTHOM NIeATENbHOCTU C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOICTB

U 1a60paTOPHOTrO 000pyAOBAHUS

11.13

Pemate pacu€rHple 3amauM C SBHO 3aJIaHHON (DU3UYECKOW MOJECIIbIO,
UCTIOJIB3YS (DU3MYECKUE 3aKOHBI U MPHUHIIUIBI; HA OCHOBE aHANU3a YCIOBUS
3a/1auM BbIOUpaTh (PU3MUYECKYIO MOJETb, BBIACTATH (DU3NUeCKUe BETMYHUHBI U
(dhopmMyIbl, HEOOX0AUMBIE 7S €€ pEelIeHus, TIPOBOIUTE PACUYETHI U OLICHUBATH

PCAIBHOCTD NMMOJIYYCHHOI'O 3HAUCHU A (1)I/I3I/I‘IGCKOI>'I BCIIMYHHBI

11.14

Pemate Ka4CCTBCHHBIC 3agadyu: BBICTPAanNBATh JOTHYCCKHU
HCIIPOTHUBOPCUNUBYIO LCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOI71 Ha HU3YYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTHU U (pI/I3I/ILIeCKI/IC SABJICHUA

11.15

Hcnons30BaTh npu peUIICHUA y‘-Ie6HBIX 3aaa4 COBpPCMCHHBIC




WHOOpPMAIIMOHHBIE ~ TEXHOJOTMHM  JUIi  TOHCKAa,  CTPYKTYpHUpPOBAHHS,
UHTEpIpEeTalMi M TPEeACTaBICHUS Yy4eOHOM U  HAy4YHO-IOMYJISIPHOMN
uHbOpMAIMK, TOJYYCHHON U3 pa3IMYHBIX HCTOYHHKOB;, KPUTHYECKH

aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

11.16

OOBSCHATh TPUHIMUIIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3iuyarh YCJIOBUS HX O€30MIaCHOIO HCIIOJIb30BAHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTE IpUMEpHI BKIJIaJJa POCCUMCKUX U 3apYOEKHBIX Y4EHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHME IIPOLECCOB OKPYKAIOIIEr0 MHpa, B

Pa3BUTUC TCXHUKHU U TEXHOJOTHI

11.18

Hcnonb3oBaTth TeopeTHUecKUe 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KU3HU
uig  oOecnieyeHuss O€30MAaCHOCTH TpU  oOpamieHuH ¢ HpudbopamMu M
TEXHUYECKUMHU YCTPOWCTBAMH, IUIi COXPAHEHUS 3J0POBBS M COOIOJCHUS

HOPM 5KOJIOTMYECKOTO MOBEICHUS B OKpYXKaIoUleil cpeze

11.19

PabGotare B Tpymme C BBIIOTHEHUEM pA3IUYHBIX COIHUAIBHBIX POJICH,
IJIAHUPOBATh PA0OTy TPYIIBI, PAIMOHAILHO PACHPECNATh OOS3aHHOCTH W
IUIAHUPOBATh  JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTyalUsAX, aJEKBaTHO
OLICHMBATh BKJAJ K&XIONO W3 YYaCTHUKOB TIPYIIBI B  PELICHUE

paccmaTpruBaeMoi poOIEeMBbI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasaena

Konx nposepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA
3JJEMECHTA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

®usuka — Hayka o mnpupone. HaydHbie meTonbl
11 MTO3HAHMS OKPYKarOIIEro MHpa. Poub
JKCIIEPUMEHTA U TEOPHM B MPOLECCE IMO3HAHWSA

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

MopenmupoBanue  U3MYECKUX  SBJICHUH U
npoueccoB. Hayunele runoressl. @usnyeckue
3aKOHBI W Teopuu. ['paHUIBl TPUMEHUMOCTH
1.2 ¢uznyeckux 3akoHOB. IIpMHIUIT COOTBETCTBHSL.
Pons um wmecto ¢usuku B popMupoBaHUH
COBPEMEHHOM HAy4YHOWM KapTHHBI MHUpa, B

MPAKTUYECKOU ESITEIbHOCTH JIOJIEH

MEXAHHUKA

###Pari#KIIHEMATHUKA

Mexannueckoe aBmxkenre. OTHOCHTEILHOCTH
2.1.1 MexaHuyeckoro AswkeHus. Cucrema OTCUéTa.

Tpaekropus

2.1

[lepemernienne, CKOpPOCTh (CpPEIHSST CKOPOCTD,
MT'HOBCHHAsI CKOPOCTB) u YCKOpCHHUE
2.1.2 MaTepuaibHOM TOYKH, WX IPOCKIHUM HA OCH
cuctembl koopauHat. CliokeHUe MepeMenieHuil u

CJIOKCHUC CKOpOCTeﬁ

PaBHOMepHOE U PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBHKECHUE. I'padpuxu
2.1.3 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHS,
OyTH U TepeMelIeHUs MaTepUalbHOM TOUYKHU OT

BpPEMCHU

214 CBoOoHOE majeHue. Y cCKopeHrue cB0O0HOTO




HaacHus

2.15

Kpusosmmnelinoe JBIKEHUE. PaBHOMEpHOE
JBUKEHUE MATEPUAIbHON TOUKHU 1O OKPY>KHOCTH.
YrnoBas CKOpPOCTh, JIMHEHHAsA CKOPOCTh. [lepuon

1 yacrora. LleHTpocTpeMuTeIbHOE YCKOpeHUE

2.1.6

TexHu4eckue ycTpoucTBa: CIIMAOMETD, ABUKEHUE

CHapsAA0B, HCITHBIC 1 pCMCHHBIC IIEPCAaAvYn

2.1.7

[IpakTnueckue paboThl. M3mMepeHre MIHOBEHHOM
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXKIY
NyTAMH, PO ICHHBIMU TEJIOM 3a
MOCJIE/IOBATEIbHbIE paBHBIE MIPOMEXYTKU
BPEMEHU IMIpU DPABHOYCKOPEHHOM JBM)KEHHUU C
Ha4aJIbHOW CKOPOCTBIO, paBHOM Hymto. M3ydeHue
JOBUOKEHUS  [IapuKa B BSA3KOM  JKUAKOCTH.
WN3yuenne  nBWKEHHS — Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

##HParf## IMHAMUKA

221

[Ipunmun otHocutenbHOCTH ['anmunes. IlepBbiit
3akoH HproroHa. MHepuuanbHble  CHUCTEMBI

oTcuéra

2.2.2

Macca tena. Cuna. [IpyuHImn cynepno3uiu cui

2.2.3

Bropoii 3akon HplooTOoHa [ MaTrepualbHOU
TOYKM B MHepHuabHON cucteme orcuéra (M1CO).
Tpernit 3akoH HprooTOHa Ui MaTepHaIbHBIX

TOYCK

2.2.4

3aKoH BCCMHUPHOTI'O TATOTCHUS. Cuma TSKECTH.

HepBaﬂ KOCMHYCCKaAA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHA
CKOJIbXKEHHUs U cuiia TpeHus nokos. Koadduruent
TpeHus.. Cuila CONPOTHUBIIEHUS NPHU JIBUKCHUU

TCJIa B X)KUAKOCTHU MUJIM I'a3¢C

2.2.7

HOCTyTIaTe.HBHOC U BpalllaTCIIbHOC ABUKCHUC

abCcoJIIOTHO TBEPJIOTO Tena




2.2.8

MoMeHT cuaBl OTHOCHTEIBHO OCH BpamCHUA.
Ilieyuo cuitbl. YcnoBus paBHOBECHS TBEPIIOTO TeJlA
B 1CO

2.2.9

Texanueckue YCTpOMCTBA: IO JUIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTsl. M3ydeHwe nBMOKEHUS
Opycka 10 HaKJIOHHOW IJIOCKOCTHU MOJ| JeHCTBUEM
HECKOJIbKMX cwWil. MccnegoBanue 3aBUCHMOCTH
CHUJI YIIPYTrOCTH, BOBHUKAIOIIUX B AeHOPMHUPYEMOit
MPY)KWHE U PE3MHOBOM 00pasile, OT BEIUYUHBI UX
nepopMmanuu. HccnenoBanue YCIIOBUU
paBHOBECHSI TBEPAOrO TeEla, HUMEHIIIEro OCh

BpalIeHUs

2.3

##Par#H###3AKOHDBI COXPAHEHU A B MEXAHUKE

NmMmnynsc  MarepuanbHOM  TOYKH,  CHCTEMBI

231 MaTepuajabHbIX Touek. Mmmymbc cuibl U
U3MEHEHHE UMITYJbca Tea
3akoH coxpanenus umnynbsca B UCO. PeaktuBHOE
2.3.2
JBUKCHHE
2.3.3 Pabota cuibl
2.3.4 MoOIIHOCTH CHJIBI
235 Kunerndeckast »Heprusi MaTepuaibHOW TOUKH.
o TeopeMa 0 KWUHETUYECKOUN SHEPTrUU
[ToTenuumanbHas SHEprusl. [TorenunanbHast
. SHEprusi ymnpyro nehOopMHUPOBAHHON MPY>KUHBI.
o [ToTennmansHas SHEprus Tena BOIM3H
MOBEPXHOCTU 3eMIIN
[loTeHnmaneHble W HEMOTEHIMAIBHBIE  CHUIIBL
937 CBs3p  pa0OThl  HENOTEHIMAJIbHBIX CHI €
- U3MEHEHHEM MEXaHHYeCKON »HEpPruu CHUCTEMBI
TeJl. 3aKOH COXPAaHEHUs] MEXaHUYECKOM HEPTUH
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue yCTpOWCTBA: JIBWKEHHUE pakKerT,

BOJOMET, KOTIEp, IPYKUHHBIA TUCTOJIET




2.3.10

[Ipaktuyeckue  paboTel.  M3yyenue  cBSA3M
CKOPOCTEH  Tea IpUd  HEYIPYyroM  yjaape.
HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHECHUEM

MEXaHHYECKOM OHCPIUH TCJia

MOJIEKVYJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

##HPar###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

311

OcHoBHbIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeOpHH. BpOyHOBCKOE IBHIKEHHE.
Hudodysus. Xapakrep JBAKECHHUS u

BBaHMOIleﬁCTBHﬂ qacCcTHll BEICCTBa

3.1.2

Moenu cTpoeHus ra3oB, KHAKOCTEH M TBEPIBIX
TeJI U OOBSICHEHHWE CBOICTB BEIIECTBA HA OCHOBE

3THUX MOJeIIeH

3.1.3

Macca  monekyn.  KonmuecTtBOo — BemiecTsa.

IToctostnHaast ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [kana remneparyp Llenbcus

3.1.5

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KUHETHYECKOW TEOPUH HJICaTHLHOTO

rasa

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpedHei
KUHETUYECKOM SHEPruu TEeIJIOBOTO JBUIKCHHUS

yactuil rasza. [llkana temneparyp KenbBuna

3.1.7

VYpaBuenue Knanelipona — MenzeneeBa. 3akoH

JlaneTOoHA

3.1.8

['a30BBIC 3aKOHBEI. I/Isonpoueccm B HACAJIBHOM
ras¢ ¢ IOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA:

U30TEpMa, U30X0pa, u306apa

3.1.9

TexHudeckue yCTpoHUCTBa: TEpPMOMETP, OapoMeTp

3.1.10

[Ipaktuyeckue paboTel. I3MepeHue Macchl
BO3JyXa B KJIacCHOW KoMHare. MccnenoBaHue

3aBUCHUMOCTU MCIKAY IMapaMEeTpaMu COCTOSHUA

pa3peKEeHHOTO ras3a

3.2

OCHOBbI TEPMOMMHAMUKN




3.21

TepmonuHamudeckass  cucreMa.  BHyTpeHHsAsS
DHEPrus  TEPMOJMHAMMYECKOM  CUCTEMBI U

CIOCOO0BI €€ U3MEHEHUS

3.2.2

KonnuectBo TtemmoTsl m pabora. BHyTpeHHSs

SHEPrud OAHOATOMHOI'O UACAJIBHOT'O Ira3a

3.2.3

Bunaer TEeIJIOTNepeIauHn: TEIJIONMPOBOAHOCTb,
KOHBEKLIMsSI, WU3IydeHue. TermmoéMKOCTh Tea.
VnenrHasgd TEmJIOEMKOCThL BeIlleCcTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.24

[IepBblii 3akoH TepMoauHaMuKH. lIpumenenue
IIEPBOTO 3aKOHa TEPMOAVNHAMUKHA K
uszonpoueccaMm. ['paduyeckas UHTEpHpeTaLUs

paboThI Taza

3.25

TennoBele  MamuHbl.  [IpuHIMOBL  EHCTBHS
TEIUIOBBIX MammH. [IpeoOpa3oBaHUs SHEPTrUU B
TEIJIOBBIX MamuHaX. KoaddumumeHnT mone3noro
nevicteust (manee — KIIJ[) TemmoBoil MamivHbIL
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akon TepmoamHamuku. HeobpatuMocTh
MPOLECCOB B Mpupoje. TernoBble IBUTATEIH.

OKOJIOTHYECKHE HpO6J'IeMBI TEIINIOOHEPI€TUKU

3.2.7

Texuuueckue yCTpoiicTBa: JIBUTATENb
BHYTPEHHETO0 CrOpaHus, OBITOBOW XOJOIMJIbHHUK,

KOHJTUITHOHED

3.2.8

[Ipaktnueckue pabotel. M3Mmepenue yaenbHOM

TEILUIOEMKOCTH

3.3

###Parf##AI PEIATHBIE COCTOSHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanue u koHaeHcarus. Vcnapenue u

3.3.1 KUTIeHHe. YenbHas TemjaoTa MapooOpa3oBaHusl.
3aBUCHMOCTb TeMIepaTypbl KUMIEHUS OT JaBJICHUS

332 AOcomoTHasT W OTHOCHUTENIbHAs  BJIAXKHOCTb

o BOo3ayxa. Hacelennsiit nap

333 Teépnoe teno. Kpucramimueckue u amopdHbie

TCIa. AHI/ISOTpOHI/IH CBOICTB KpHUCTAJIJIOB.




Kunkue kpucramisl. CoBpeMEHHbIE MaTepHAIIb

IliaBnenne w  Kpuctaudzauus. Y AelbHas

334 TerutoTta riaBneHus. Cyomumanus
3.35 YpaBHEHHE TEIJIOBOTO OanaHca
TexHudeckue  yCTpOMCTBA:  THIPOMETp U
3386 IICUXPOMETP, KaJIOpUMETP, TEXHOJIOTHH
o MOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM
YKclie HAHOMATEePHaJIOB, 1 HAHOTEXHOJIOTUU
[IpakTnueckue paboTel. M3mepeHne BIaKHOCTH
3.3.7
BO3/lyXa
4 OJIEKTPOAMHAMUKA
##HPar#H#OJIEKTPOCTATUKA
411 OnekTpuzanust Ten. OJEeKTpudeckuil 3apsa. [[Ba
o BUJIa 2IEKTPUYECKUX 3apsI0B
41.2 [IpoBOHUKH, TUIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUS AMEKTPUIECKOTO 3apsiaa
414 B3aumoneiictBue 3apsanoB. 3akon Kynona
DIIEKTPUYECKOE noJe. Hanpsixénnocts
4.15 AIEKTPUIECKOTO moJisi. [IpuHIMIT Cymeprno3uiuu.
JInHuy HanpsHKEHHOCTH SJEKTPUUECKOTO TOJIS
416 PaGota  cun  ANEKTPOCTATUYECKOTO  TMOJIS.
- IMorennuain. Pa3HoCTh IOTEHIINAIOB
41 [IpoBOMHUKKM W JUAIEKTPUKHA B IOCTOSHHOM
4.1.7 AIEKTPUIECKOM ToJie. JluanekTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTb. KonaeHncarop. D1eKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHJAEHCATopa. DHEprusi 3apsHKeHHOTOo
KOHJIEHCAaTOPa
Texauueckue YCTPOMCTBA: DJIEKTPOCKOTI,
419 JJIEKTPOMETP,  JIEKTpOCTaTUYecKass  3allMTa,
o 3a3eMJICHHE  3JIEKTPONpPUOOpPOB,  KOHJEHCATOp,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTuueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCATOpa




4.2

H#HPar###ITIOCTOSIHHBIN DJIEKTPUUECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

42.1

Ycnosus CYIIECTBOBaHMS MIOCTOSIHHOTO
anekTpuueckoro Ttoka. Mcrounumku Toka. Cuna

ToKa. IIoCTOAHHBINA TOK

4.2.2

Hanpsokenue. 3akon OMma ass yyacTka Lenu

4.2.3

DNEeKTpUUECKOe  CONPOTHBIIEHUE.  YJAEIbHOE

COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCJ’IGI{OB&TGJ’IBHOG, mapaijiCJIbHOC, CMCIIaHHOC

COCANMHCHUC ITPOBOAHUKOB

4.2.5

PabGora snekrpuueckoro Toka. 3akoH [[xoyms —

Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cwia (manee — DJJC) wu
BHYTPCHHEEC COIIPOTUBJIICHUEC HWCTOYHMUKA TOKaA.
3akon Oma ama  mojaHOM  (3aMKHYTOM)

3JIeKTpUUeCcKOH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

DNeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAIJIOB.
3aBUCHUMOCTh  COMPOTHUBIEHUS  METAJUIOB  OT

Temmeparypbl. CBEpXIpPOBOIUMOCTh

4.2.9

ONeKTpuYeckuii TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonuuku. CoOCTBeHHass U MpPUMECHAs
MPOBOAMMOCTE MOIXYNPOBOIHUKOB. CBOMCTBa p-N

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

:‘)HCKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAxX.

:‘)HGKTpOHI/ITI/I‘leCKaﬂ AJucconunanus. 9J'ICKTpOJ'IH3

4.2.12

DJIeKTpUYECKUi TOK B razax. CaMoCTOSITEbHBIN U
HECaMOCTOSITEbHBIM pa3psiA. Pa3iauuHble THITBI

CaMOCTOATCIIBHOTO pa3psia. Moanus. [Inazma

4.2.13

Texuuueckue yCTpOICTBa: aMIepMeTp,
BOJIBTMETP, peocrar, UCTOYHUKHU TOKa,
JJIEKTPOHATrpPEBATENbHbIE puOOpHl,

OJICKTPOOCBCTUTCIILHBIC HpI/I60pLI, TCPMOMCTP




COIIPOTHUBIICHHUS], BAKYYMHBIN IO, TEPMUCTOPHI U
(doTOpe3ncTOpsl,  MOJIYMIPOBOAHUKOBBIA MO,

raJlbBaHHUKa

4.2.14

[IpakTnueckue padoTel. M3yueHue cMmemaHHOro
COCIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTtoyHMKa TOKa U €ro
BHYTPEHHETO  compoTuBieHus.  HaOmonenue

AIIEKTPOIIH3A

11 KVIACC

Kon
pasnena

KoanposepsieMoro 3;1emMmeHTa

IIpoBepsieMble 3J1eMEHTBI COIEPKAHUSA

4

SJIEKTPOAMHAMUKA

##HHPartH#M AT HUTHOE I10JIE. DJIEKTPOMATHUTHASA MHAYKIUA

43.1

IToctosaunrle  MarHuThl.  B3auMonelicTBUe

IIOCTOSIHHBIX MarHuToOB

43.2

MaruutHoe  moje. Bekrop — MarHuTHOM
uHaykuuu. Ilpunoun cynepnosuuuu. JluHum
MarHUTHOM  wHAykuuu. KaptuHa  nuHUK
MarHuTHOM HWHIYKIMK TIOJS  MOCTOSTHHBIX

MAarouToB

4.3

4.3.3

MarauTHoe T10Ji€ TPOBOJHHKA C TOKOM.
KaptuHa nuHMI 10N UIMHHOTO MPSIMOTO
OPOBOJAHMKA W  3aMKHYTOTO  KOJIBLIEBOTO
OPOBOJAHMKA, KATYIIKM ¢ TOKOM. OmnbIT
Opcrena. B3aumopeicTBue MPOBOJHHUKOB C

TOKOM

43.4

Cuna Amniepa, €€ MOAYJIb U HaIIPABIICHUE

4.3.5

Cuna JlopeHua, e€ MOIylb M HalpaBJlICHUE.
JIBr>KEeHHE 3apsKEHHOU YaCTHUIIBI B
OJIHOPOJHOM MAarHUTHOM mose. PaboTta cuibl

Jlopenua

4.3.6

SIBnenue BHeKTpOMaFHHTHOﬁ HHAYKIIUU




437 [ToTok BekTOpa MarHUTHOM MHAYKLIMU
OJC wunaykuuu. 3aKOH 3JIEKTPOMAarHUTHON
4.3.8
uHaykunu Papanes
BuxpeBoe  snektpuueckoe  mose.  DJC
WHIYKIIMM B  TPOBOJHHUKE, JIBIKYIIEMCS
439 MOCTYINATEIbHO B OJHOPOJHOM MArHUTHOM
10JIe
4.3.10 [IpaBusio Jlenma
NuaykTuBHOCTE.  fIBJE€HME CaMOMHAYKIUU.
4.3.11
OJ1C camonHayKIIUM
4.3.12 DHeprust MarHUTHOTO TOJIsl KATYHIKU C TOKOM
4.3.13 DIEKTPOMArHUTHOE TI0JIC
Texnnueckue yCTpOMCTBA: TIOCTOSTHHBIE
MarHUThI, AJIEKTPOMArHUTHI, HJIEKTPOIBUTATEIb,
4:3.14 YCKOPUTEIH AJIEMEHTAPHBIX YaCTHII,
WHAYKIUOHHAS N1€Yb
[IpakTrueckue paboThl. M3yueHne MarHuTHOTO
noJsl KaTyllku ¢ TOKoM. MccimenoBanue
4.3.15 JIEWCTBUA TOCTOSHHOTO MarHWTa Ha paMKy ¢

TOKOM. I/ICCJ'IGI[OBaHI/Ie SABJICHUA

ANEKTPOMArHUTHOM UHIYKIIMU

5 KOJIEBAHU A U BOJIHBI
##HPartt#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
KoneobarensHas cucreMa. CB0oOO1HEIE
koyieOanus.  ['apMoHWYeckue  KoJcOaHHSL.
>11 [lepuon, wyacrora, ammmryna u  (dasa
Kose0aHuit
[lpyxuHHBI ~ MasSTHUK. MareMaTu4ecKuii
51 51.2
MasiTHHK
YpaBHeHHE  TapMOHHUYECKUX  KOJICOAHHIA.
5.1.3 Kunematnueckoe M AMHAMUYECKOE OIHCAHUE
K0J1e0aTeIbHOTO ABHKEHUS
514 [IpeBpaiienue >HEPrUM MPU TAPMOHUYECKUX

kosnebanusax. CBs3b aMIUIUTYAbI KoJeOaHUH




I/ICXOI[HOI;'I BCIINMYHHBI C AMIUIMTYyJaMU

KOJIeOaHUH €€ CKOPOCTH B YCKOPEHUS

KoneGarenbHblit KOHTYP. CBoboHBIC

SJICKTPOMArHUTHBLIC KoJIcOaHHs B nacajibHOM

515 KOJICOATeIbHOM KOHTYpe. AHAIOTUS MEXKIY
MEXaHUYECKUMU M DJIEKTPOMArHUTHBIMHU
konebanusmu. ®opmyna TomcoHa
3aKOH COXpaHEHMs] DSHEPrUU B HJICATHHOM

516 K0J1e6aTETEHOM KOHTYpE
BriHyX€HHBIE MEXaHWYECKHUE KOJICOAHUS.
Pe3onanc. Pe3onancuas KpHBasl.

>17 BrinyxaeHabie AJIEKTPOMArHUTHBIE
KoJIeOaHwMsI.

[IepemeHHBII TOK. CuHycoMaaNbHBIN

5.1.8 N
MepeMEHHBIN TOK.

MOoOIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJTHOE

519 W JICUCTBYIOLIEE 3HAYEHUE CHJIBI TOKa U
HanpsHKEHUS
Tpancdhopmatop. IlponsBoacTBo, mepemaya u
noTpebiaeHue ANEKTPUUYECKOMN SHEPruu.
OKOJIOTUYECKHUE PUCKH TIPpU MPOU3BOACTBE

>1.10 3JIEKTPUYECKON SHEPIUHU. Kynberypa
MCII0JIb30BAHUS 3JIEKTPOSHEPTUHU B
MMOBCEHEBHOM KU3HU
TexHuueckue  yCTpOMCTBA: cericmorpad,

5.1.11 3JIEKTPUYECKUN 3BOHOK, JIUHUHA
3JIEKTpoIepenay
[IpakTuueckue paboTHI. UccnenoBanue
3aBUCUMOCTH TEpHOJa MalbIX KoleOaHuu

£ 110 rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Tpy3a.

HccnenoBanue NEpEMEHHOTO TOKa B HLCIH U3
MOoCIaCa0BAaTCIbHO COE€IUHEHHBIX

KOHACHCATOPA, KAaTYIIKH U PE3UCTOpA

5.2

##HParHMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHu4deckue BOJIHBI, YCJIIOBUA




pacmpocTpaHeHus.. [epuon. CkopocTtb
pacmpocTpaHeHus u JUTHHA BOJIHBI.

HonepeqHHe " PO AO0JIbHBIC BOJIHBI

5.2.2

#i##HPar#Ht# UWuartepdepentus u  audpaknus

MEXaHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3ByKa

524

ONeKTpOMarHUTHbIE BOJIHBI. Ycnosus
U3IIy4ECHHS JEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuenranus BektopoB E, B n v B

JJIEKTPOMArHUTHOW BOJIHE B BaKyyMe

5.25

CaoiicTBa AIIEKTPOMArHUTHBIX BOJTH:
OTpa)X€HHe,  MpeIOMIIEHUE,  TOJSpPU3aLINS,
nudpakiys, uHTEepDEpEeHITUS. CkopocTh

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[xama 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHEeHHE DIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUIIEI  pagUOCBSA3M H  TEJICBUJICHUS.
Pagnomoxamyst. DIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYXKAIOIIeH cpebl

5.2.8

TexHudeckne  yCTpOWCTBA:  MYy3bIKaJIbHBIE
WHCTPYMEHTHI, YIbTPA3BYKOBasl JUArHOCTHKA B
TEXHUKE ¥ MEIUIIMHE, pajap, paIuonpuéMHUK,

TeJIeBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

##HHParH#OIITUKA

5.3.1

[IpsimonuHeiiHOE pacnpoCTpaHEHHE CBeTa B

OJIHOpOIHOM cpene. JIyd cBeTa

5.3.2

OTpa)KeHI/IC cBeTa. 3aKOHEBI OTPAXKCHUA CBCTA.

INoctpoeHue n3o0paxkeHHii B IJIOCKOM 3epKajie

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MPCIIOMJICHHA CBETA.

AOCOIIOTHBIN TTOKa3aTellb IMPECIOMJICHUA

5.3.4

[lommoe BHyrpeHHee orpaxenue. [IpenenbHblid

YroJi HOJIHOT'O BHYTPCHHETO OTPAKCHUS




5.35

Hucnepcus csera. CrnoXHbBIM cocTaB 0eoro

cBera. LBer

5.3.6

CoOuparomue 1 pacCceUBAIOUINE  JIMH3BL.
Tonkas mmH3a. @DOKYCHOE pacCTOAHHUE U
OINTUYECKasl Cuiia TOHKOW JIMH3bIL. [locTpoeHue
M300pakKeHU B coOmparommx u
paccenBaronux JuH3ax. dopmyna TOHKOU

JIMH3BI. YBEIWYEHHE, JaBacMoOe JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH  TIE€OMETPHUYECKOU

OIITUKH

5.3.8

WNurepdepenuus CBETa. KorepenThsie
HCTOYHUKHU. VYcnoBus HaOII0ICHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHMHE OT  JABYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums ceta. udpakuuonHas peméTka.
VYcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB
IpU MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha

TU(HPAKIIMOHHYIO PEMIETKY

5.3.10

[Tonapuzanus cBera

5.3.11

TexHuueckue  yCTpOMCTBAa:  OYKH, JIyIa,
doroanmapar,  MNPOEKIIMOHHBIH ammapar,
MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsl OITHKA,

TupaKkIMOHHAs PelETKa, TOISIPOUI

5.3.12

IIpakTuueckue paboTHI. H3mepenne
nokaszartenst —npeinomiieHus.  MccnenoBanue
CBOMCTB n300paxkeHui B auH3ax. Habmonenue

JUCIICPCHUHA CBCTA

BJIEMEHTHI CTIIELHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

FpaHI/II_IBI MNPUMCHUMOCTU KJIaCCUYECKOM

MEXaHUKH. [locTynatsl TEOPUH
6.1 OTHOCHUTENIbHOCTU: HMHBAapUAaHTHOCTb MOJYJISI
CKOPOCTHM CBE€Ta B  BakyyMme, NIPUHIUI
OTHOCHTEIBHOCTH DHWHINTEHHA
6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.




3aMeIUIeHI/Ie BPCMCHHU U COKpALICHUC AJIMHBL

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3b  Macchl C DSHEpPrue W HMMITYJIbCOM
CBOOOJHOM  4YacTUIBl.  OHEprusi  IMOKOS

CBOOOHOM YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

HiHHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

®otonbl. dopmyna Ilnanka cBA3M >SHEPruu
¢oTOHA C €ro 4acTtoTod. DHEpPrust U UMIYJbC

dboToHa

7.1.2

OtkpeiTHe U wuccienoBanue ¢ororpdexra.
OnbIThHI AlT. CroueroBa. 3aKOHBI

dboTordpdekra

7.1.3

VYpaBHenue OiHmTeHa 1 (oTorddekra.

«Kpacnas rpanuma» pororddexra

7.1.4

HaBnenue ceera. OnbiTel I1.H. JIeOenena

7.15

XUMHYECKOE IEHUCTBUE CBETA

7.1.6

Texnudeckue  ycTpolcTBa:  (POTODIIEMEHT,

dboTomaTYMK, coTHEUHass OaTapesi, CBETOIUO]]

7.2

CTPOEHUE ATOMA

7.2.1

Mopenbs aroma Tomcona. OmnbiTel Pesepdopna
10 UCCJIEIOBAaHUIO CTPOEHUS aToMa.

HJ'IaHCTapHaH MOZCIb aToOMa

71.2.2

[Tocrynatel bopa. W3nyuenune u moriomnieHue
(GOTOHOB mpM Mepexoje aromMa C OJHOIO
YPOBHsSI DHEPrUM Ha Apyroil. Buuel crexkrpos.

CriekTp ypoBHEH 3HEpruu aToMa BoJA0poaa

7.2.3

BonnoBble cBolicTBa uwacTul. BomHbl g€
Bbpoitna. KopmyckynsipHO-BOIHOBOM Jyallu3M.

Judpaxius 37eKTPOHOB Ha KpUCTAJUIAX

7.2.4

CHoHTaHHOE U BBIHY>KJICHHOC  HU3JIYyUYCHHUC.

VYcrpoiicTBo U puHIMI paboTHI Ja3epa

7.2.5

TexHuueckue  yCTpOMCTBA:  CIIEKTPAJIBHBIN

aHanmu3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIN




KOMITBIOTED

7.2.6

[IpakTuyeckue paboTHI. HaGnronenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl  HaOMIOAEHHUS U pErucTpaluu

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTkphITHE PaalOaKTUBHOCTH. OnbIThHI
Pesepdopna 1mo  ompeneneHutro  cocTtaBa
paanoakTUBHOTO M3nydeHus. ColicTBa anbpda-,
Oera-, raMMa-u3IydeHusl. Bmusiaue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OtkpeiTHE TIpOTOHA M HeWTpoHa. HykimoHHas
Mozenb snpa ['eiizenbepra — MiBanenko. 3apsin

saapa. MaccoBoe uucio siapa. M30Tonsl

7.3.4

Anbda-pacniaa. INeKTPOHHBIA U MMO3UTPOHHBIN
Oeta-pacmaj. I'amMmma-uznydenue. 3akoH

PaIMOaKTHBHOTO pacraiaa

7.3.5

OHeprusi CBA3W HYKJIOHOB B siape. fnepHbie

cuibl. Jledekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sAEp

7.3.7

Snepubiit  peaktop. TepMosiiepHBI CHUHTE3.
[IpobneMbl W TEPCHEKTHBBI  SACPHOM
SHEPreTHKHU. DKOJOruuecKkue aCTeKThI

AJICPHOMN YHEPreTUKU

7.3.8

:‘)J'IGMGHTapHBIe HYaCTHUIIBI. OTKpLITI/Ie
IMO3HUTPOHA. CDYH,I[aMCHTaJ'ILHHC

BBaHMOﬂeﬁCTBHH

7.3.9

TexHuueckue YCTpOﬁCTBaZ A03UMCETpP, KaMEpa

Bunscona, saepHbiii peakTop, aroMHasi bom0a

7.3.10

HpaKTI/I‘leCKI/Ie pa6OTLI. HccnenoBanue TPEKOB

yacTul] (1o roToBbIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&mgHoro Heba. Cos3Be3aus, spKue

3Bé3I[BI, IJIaHETHhI, UX BUIAUMOC IBUKCHUC




8.2

Conneuynas cucrema. llmadeTsl  3eMHOU
rpynnbl. [LIaHETBI-TUTaHTBI U UX CIYTHUKH,
KapJIMKOBbIE IIJIAHETHI. Mausie Tena

CoOJTHEYHOH CUCTEMBI

8.3

Comnnre, porochepa u atmochepa. ConHeuHas

AKTUBHOCTbH

8.4

Wcrounuk sneprun CosiHua u 3B€31

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETMMOCTb,  paauyc,  TeMIeparypa,  HX
B3aMMOCB3b. J[narpaMma «CreKkTpaabHbIN K1ace
— CBETHUMOCTB. 3BE3/1bI IJIABHOMN
MOCJIEA0BATENbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTE) TS 3BE3T TJIaBHOU

MOCHICA0BATCIIBHOCTHU

8.6

H#HPar###BuyTpeHHee CTpOCHHE 3BE3.
COBpeMeHHLIe MpEaACTaBJICHUA (6]
HPOUCXOXKJIEHNH U 3Bostonnu CosHua u 3BE3N.

ITansl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — nama  [anaktuka.
CnupanbHas CTPYKTypa lNanaktuxmu,
pacnpeneneHue  3BE3M, Taza M IBUIH.
IMonoxenue u neuxenne ComHua B ['amakTuke.
[lnockass wu  chepuyeckas  IMOJICHUCTEMBI

IanaxkTuku

8.8

Tunel ranakTuk. PaguoragakTUKu U KBa3aphl.

YUépHbie ABIPHI B SI/Ipax ralakTUK

8.9

Bcenennas. Pacmmpenune BceenenHoil. 3akoH
Xab0Osa. Pazberanme ramaktuk. Bospact u
paauyc BeeneHHoM, Teopus bosblIoro B3pbiBa.
Mogens «ropsuer Bcenennoi». Penukrosoe

H3JIYUCHUC

8.10

MacuraGHast CTPYKTYypa Bcenennoii.
Meraranaktuka. Hepeménnele  mpoOnemsl

ACTPOHOMHU




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YUYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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