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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3mKe 0a30BOTO YpOBHS Ha ypOBHE CpeAaHEero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
IOJIO)KEHUN W TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTENIbHON IPOrpaMMbl, MPEICTABICHHBIX B
dI'OC COO, a Takxe ¢ yu€roMm (enepaipbHON paboueld MporpamMmbl BOCIHUTAHUS M KOHLENIMU MPENOJaBAHUA
yaeOHoro npeaMera «Pusnka» B o0pazoBaTeIbHBIX opranm3anusix Poccuiickoit deneparuu, peaanu3yronmx OCHOBHBIC
o0pa3oBaTeabHbIE MPOTPAMMBI.

ConepxaHue mporpaMMmbl MO (PU3KMKE HampaBiIeHO Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuatomuxcst 10—11 knaccoB npu o0yueHuM ux (u3NKe Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESTEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeOoBaHusM PI'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM,
MpPEAMETHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOyYEHHs, a TaKK€ YUYUTHIBAET HEOOXOJUMOCTh pealu3aluuu
MEXIIPEAMETHBIX CBSI3el (PU3UKU C €CTECTBEHHO-HAYYHBIMU y4E€OHBIMM NpeaMeTaMu. B Hell onpenenstoTcs OCHOBHBIE
Henu u3ydyeHus (U3MKM Ha YPOBHE CpEAHEro o0Iero oOpa3oBaHusl, IUIAHHPYEMbIE pe3yibTaTbl OCBOEHUS Kypca
(bU3UKHU: TUMYHOCTHBIC, METANPEJIMETHBIC, MPEeIMETHBIC (Ha 0a30BOM yPOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

e IUIAHUPYEMbIE PE3YJNbTaThl OCBOEHHS Kypca (QU3MKKM Ha 0a30BOM YpPOBHE, B TOM YHCIE MPEIMETHbIE

pe3ynbTaThl MO rogaM OOy4eHus;

e conepkaHue yuyebHoro npeamera «Pusnka» 1o rojgam o0ydeHusl.

duszuka Kak Hayka o HanOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNasi B KaueCTBE yueOHOro MpeaMeTa B ILIKOJE,
BHOCUT CYILIECTBEHHbIM BKJIAaJl B CHUCTEMYy 3HaHUUW 00 okpyxawomem wupe. LkonbHbI Kypc QU3NKH —
CUCTEMOOOpa3yIOUMi Il €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEkKAT B
OCHOBE IIPOILIECCOB U SIBJIICHUW, H3y4aeMbIX XHUMHEH, Ouosorueit, ¢usmdeckoil reorpadueid W acTpOHOMHEH.
Hcnonb30BaHne M aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHMN OINpeAeNsieT XapaKTep M Pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHI B cdepe PHEpreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYyYEHHUS HOBBIX MaTepUaloOB C 3aJaHHBIMU
CBOMCTBaMHU U Apyrux. M3zyuenne pu3nKu BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI



Mupa o0ydarmuxcs, B popMUpoBaHUE YMEHHUN MPUMEHSTh HAYYHBIN METO]I TO3HAHUSA MPU BBIMOJIHEHUU UMHU y4eOHBIX
HCCIIeOBaHUM.

B ocHOBy kypca ¢u3uku s YpoBHS CpemHero oOmero oOpa3oBaHMs IOJOXKEH PSI UACH, KOTOPhIE MOXKHO
paccMaTpuBaTh KaK MPHUHIIAIIBI €TI0 MMOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKUT MaTepual us3
BCEX Pa3zesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEMl MaTepuall Kypca GU3NKUA OObEIUHEH BOKPYT (PU3HUECKUX TEOPHIA.
Benymmum B kypce siBisieTcst GOpMHPOBaHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSIX MaTepPHH, BEIICCTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanuss nTpeanojaraeT MCNOJIb30BAHUE TyYMaHUTApHOIO MOTEHIMAIA
(bu3MYeCcKON HayKH, OCMBICIEHUE CBSI3U Pa3BUTHS (DU3UKU C PA3BUTHUEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKUMU,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpasnrennocmu. Kype ¢u3uku npenamnonaraeT 3HakOMCTBO € IMIMPOKUM KPYTOM TEXHHUYECKHUX
Y TEXHOJOTUYCECKUX TPHUIIOKCHUN N3yYCHHBIX TCOPHI B 3aKOHOB.

Hoesa skonocusayuu  peanusyercss TOCPEICTBOM  BBEICHUS DJIEMEHTOB  COJEPXAHUS, TOCBSIIEHHBIX
HKOJIOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH, KOTOPBHIEC CBSI3aHBI C Pa3BUTUEM TEXHUKHA W TEXHOJOTHH, a Takke
00CyXIeHUs MPOoOJIeM PaIMOHAIBLHOTO MIPHUPOIOIIOIL30BaAHUS U KOJOTHYECKON O€30ITaCHOCTH.

CrtepXHEBBIMU 3JIEMEHTaMHM Kypca (DU3MKKM Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs SIBISIOTCS (U3UYECKUE
teopuu (hopMUpOBAHUE MPEICTABICHUN O CTPYKTYpe MOCTPOEHUS (PUBHUECKON TeopuH, poiu (yHIaMEHTaIbHBIX
3aKOHOB W MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUIX O MIPUPOJE, TPAHUIIAX PUMEHUMOCTH TEOPHUH, ISl ONTUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN TMOAX0l B Kypce (PU3MKK peanusyercs Tpexkae BCEro 3a CYET OpraHu3alvu
AKCIIEPUMEHTAIILHONU JeATEeNIbHOCTH oOydaroniuxcs. Jlist 6a30Boro ypoBHs Kypca (PU3MKKM — 3TO HCIOJIb30BAHHE
CUCTEMBI ()POHTATLHBIX KPATKOBPEMEHHBIX IKCIICPUMEHTOB M JJA0OPATOPHBIX PabOT, KOTOPHIE B IMpoTrpaMMe 1o (hpU3uKe
00BeIMHEHBI B OOIIMIA CIIHCOK YYCHUYECKUX MPAKTHUECKUX paboT. Brijenenre B ykazaHHOM MepeyHe JIabopaTOPHBIX
paboT, MPOBOAMMBIX JIJIi KOHTPOJISL M OIIEHKH, OCYIIIECTBIISIETCSl YYaCTHUKAMH 00pa30BaTEIBHOTO MPOIIeCcca NCXOIS U3



0COOEHHOCTEH MIIaHUPOBaHUs U OCHaIeHUs kaOuHeTta (pusuku. [Ipu s3TomM oOecrieunBaeTcs OBlaeHUE O0YIAIOITUMUCS
YMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEJIOKEHHBIX TUIIOTE3.

Bosnbiiioe BHUMaHWE yAENSIETCA PEIICHUIO PACUETHBIX M KaUeCTBEHHBIX 3aaad. [Ipu 3ToM 17 pacu€THBIX 3aj7a4
IPUOPUTETOM SIBIISIIOTCS 3a/ladyd C SIBHO 3aJaHHOM (DU3MYECKON MOEINbI0, MO3BOJISIONIME MPUMEHSATh H3yUYECHHbIE
3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJHOrO paslielia Kypca, TaKk W MUHTErpHUpYs 3HAHUS U3 pa3HbIX pasnaenon. s
Ka4ueCTBEHHBIX 33/1a4 MPUOPUTETOM SBJISIOTCS 3a/1aHUSI HA O0BACHEHUE MPOTEKaHUs (PU3NUYECKUX SIBIICHUM U TTPOLIECCOB
B OKpYXKawImleh Xu3HU, TpeOyromue BbiOOpa (Qu3nueckodl MOAENW JJisi CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa.

B cootBerctBum ¢ TpedoBanmsaMu @I'OC COO k MaTeprualbHO-TEXHUYECKOMY 00ECIICUCHHUIO YU4eOHOTO mpoliecca
0a30BbI ypOBEeHb Kypca (U3MKM Ha YPOBHE CpEAHEro o01mero oOpa3oBaHMs JOJDKEH M3ydaTbCs B YCIOBUSX
MpeMETHOr0 KabuHeTa (PUM3UKH WM B YCIOBUSIX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabunere pu3nku 10MKHO OBITH HEOOXOIUMOE JTabopaTOpHOE 000PYAOBaHUE JIJIsl BHITIOJIHEHUSI YKa3aHHBIX B
nporpamMme 1o Pu3rke y4eHUYECKUX MPAKTHYECKUX padoT U JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemoHCTpannoHHOe 000pya0BaHue (OPMUPYETCS] B COOTBETCTBUH C MPUHITUTIOM MUHUMAIBHON TOCTATOYHOCTH U
o0OecreuynBaeT MOCTAaHOBKY MEPEUUCICHHBIX B MporpaMme Mo (pu3uKe KIIOYEBBIX AEMOHCTpAIUN ISl UCCIEIOBAHUS
M3y4aeMbIX SBJICHUH U TIPOIIECCOB, SMIUPUUYECKUX U (PYHIaMEHTATbHBIX 3aKOHOB, MX TEXHUUYECKUX MPUMEHEHUM.

JlaGopatopHoe 00OpyJ0BaHHUE [JIsi YYEHUUECKUX MPAKTUYECKUX pPaboT (opMupyeTrcss B BUAE TEMaTHUYECKUX
KOMILJIEKTOB M OO€creunBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TemMaTH4ecKue KOMILICKTHI
71a60paTOPHOTO OOOPYIOBAHMS JOJDKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM MCIIOJIb30BAaHUHM aHAJIOTOBBIX U MU(PPOBBIX
MPpUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIIHLHBIX CUCTEM B BUJI€ LIM(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

e (¢opMupoBaHHE HHTEpeca W CTPEMJICHUS OOYYaIONIUXCS K HAydYHOMY M3YYCHHUIO MPHUPOJBI, Pa3BUTHE HX

WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;



pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJI€ MO3HAHUA U (POPMUPOBAHUE HCCIIEIOBATEIBCKOTO OTHOLLEHUS K
OKPY>KAIOIIUM SIBJICHUSIM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa U3YYeHHUS OCHOB CTPOCHUS MaTepUH U
(dyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

(opMupoBaHHE YMEHHH OOBSCHITH SIBICHHUS C HCIOJB30BAHMEM (PU3MUECKMX 3HAHMM M Hay4HBIX
JI0Ka3aTeJIbCTB;

dopMupoBaHrEe TMPEACTABICHUN O polu (PU3UKKU AT Pa3BUTHS JPYTUX ECTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHUH.

JIoCTHIKEHHE 3THX IIeJIeld 00eCIeunBaeTCsl PEIICHHEM CIICAYIONINX 33]a4 B MPoIiecce U3yYeHHs Kypca GU3NKH Ha
YPOBHE CPEJHET0 00111er0o 00pa3oBaHus:

NpUOOPETeHHE CUCTEMbl 3HAHUM 00 OOmMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSX, BKIIIOYAs
MEXaHHKY, MOJICKYJISIPHYIO (DU3UKY, AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(PU3UKY;
dbopMupoBaHrUE YMEHUN MPUMEHATH TEOPETUUECKUE 3HAHUS JJIsI OObsICHEHUS] (DU3NUECKUX SBJICHUN B MPUPOJIC
U JUTSl IPUHATUSA MPAKTUYECKUX PEUICHUN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHMs] pa3IMYHBIX 3a7ad C SBHO 3aJaHHONW (DU3UYECKOM MOJenblo, 3ajad,
M0JIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/JaHue (PM3UUECKOM MOJIENH, aJICKBAaTHOW YCIOBHSIM 3aJ1a4H;
MOHMMaHUEe (U3NYECKUX OCHOB M TPUHIUIIOB JIEUCTBUS TEXHUUYECKUX YCTPOWCTB U TEXHOJIOTHYECKHUX
ITPOLIECCOB, UX BIIUSHHS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEIILHOTO TIJIAHUPOBAHUS U MPOBEACHUS (PU3NYECKUX IKCTIEPUMEHTOB, aHAIIN3a
Y MHTEpHpeTanuu nHOOpMAIUH, OTIPEICICHHS TOCTOBEPHOCTH MTOJIYYCeHHOTO pe3ysIbTaTa;

CO3JIaHHE YCJIOBUU JISl Pa3BUTUSL YMEHHI MPOEKTHO-UCCIEA0BATENBCKON, TBOPYECKOU IESITENBHOCTH.

Ha u3yuenue ¢usuku (0a30BbIli YpOBEHb) HA YPOBHE CpeiHEro oduiero oopazoBanusi orsogutcst 136 vacos: B 10
KJ1acce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).



[Ipenmaraempiii B mporpamMme 10 (U3MKE TMepeyeHb JabOpaTOpPHBIX M MPaKTHYECKUX paboT sABIsSETCS
PEKOMEHOBAaHHBIM, YUUTENb JeNaeT BHIOOP MPOBEIEHHs JIAOOPATOPHBIX PA0OT U OMBITOB C YYETOM HHIUBUIYaTbHBIX
0COOEHHOCTEN 00yUYarOIINXCS.

COIEPKXAHUE OBYUYEHUA
10 KVIACC

Paznes 1. ®u3uKka 1 MeTOAbI HAYYHOTI'O MIO3HAHUSA

®usuka — HayKa o npupoje. Haydynsle METObI MO3HAHUS OKPYXKAIOWIETO MUpa. Posib dKCIIEpUMEHTa U TEOPUU B
MpolLIecCe MO3HAHMS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (u3nueckux sABJIeHUN U mporeccoB. Hayunble rumore3bl. @U3MUecKUe 3aKOHbI U TEOPUHU.
['paHuIBl IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [I[puHIMT COOTBETCTBUSL.

Ponb u mecto (usuku B pOpMUPOBAaHMM COBPEMEHHON HAyYHOM KapTUHBI MHpA, B MPAKTUYECKOH IESITEIIbHOCTU
JIIOJIEH.

Jlemoncmpayuu

AmnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3znea 2. Mexanuka
Tema 1. Kunemamuka
Mexanndeckoe aBrkeHne. OTHOCHTEIBFHOCTh MEXaHH4YeCKoro ABKeHusI. Cucrema orcuéra. TpaekTopus.
[Tepemernienue, CKOpoCTh (CpeaHsISE CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE MAaTEPHAIIbHONW TOYKH, UX
MIPOCKITMU Ha OCH CHCTEeMBI KoopauHaT. CIoKeHHe TTepeMEIICHUH 1 CIIOKEHUE CKOPOCTEH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE NBWKCHHE. | padMKu 3aBUCUMOCTH KOOPJIWHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U TIEPEMEIICHHUS MaTepUAIbHON TOUYKH OT BPEMEHHU.
CBobosHOE TIasieHne. Y CKOpeHHE CBOOOIHOTO MaCHUSI.



KpuBonuneitHoe nBWKEeHHE. [[BHMKEHHE MATEpUAIbHOM TOYKH MO OKPYXHOCTH C IOCTOSIHHOM MO MOJYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JHMHEHHass ckopocTh. llepumom um wyacrora oOpamieHus. lleHTpocTpemuTenbrHoe
YCKOpPEHHUE.

TexHU4eCcKne YCTPOWCTBA U MPAKTUYECKOE MMPUMEHECHUE: CIIUIOMETP, IBUKECHUE CHAPAIOB, LCIHBIE U PEMEHHBIC
nepeiayun.

Jlemoncmpayuu

Mojenb cucTeMsl OTCUETA, UIUTHOCTPALIUS KHHEMATUYECKUX XapAKTEPUCTUK IBUKCHUSL.

[IpeobpazoBanue ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

Habmronenue nBrkeHus Tena, OpOIMICHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.
N3mepenne yckopeHusi CBOOOHOTO MaCHUSI.

Hanpasnenue ckOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol
N3yuenune HepaBHOMEPHOI'O JIBUKEHUS € LIEIIBIO ONPEIEIEHNUs] MTHOBEHHON CKOPOCTH.

HccenenoBanre COOTHOLIEHUS MEXKIY IYTAMU, HPOUIECHHBIMU TEJIOM 3a ITOCJIEA0BATEIbHBIE PABHBIE IPOMEKYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM JBHKEHUU C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuanun otHOcuTenpHOCTH ['anmies. [lepeiil 3akoH HeroToHa. MIHEpLiManbHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropol 3akoH HproToHa 11 MatepuanbHOW TOYkU. TpeTuit
3akOH HbIOTOHA JI711 MaTepUaAIbHBIX TOUYEK.

3akoH BcemupHoro taroteHusi. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Buasl Tpenus (mokosi, ckoibxkeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs! CKOJIbXKEHUS U
cuia Tpenus nokosi. Koadduuuent tpenus. Cusa cCOnpoTUBICHUS MPU JBUKEHUHU TeNa B )KUJIKOCTU WJIH rase.

[TocTynarenbHOE U BpallaTeIbHOE IBMKEHHE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaiieHud. [lnedo cunbl. YcnoBus paBHOBECUS TBEPAOTO TEIIA.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHHUE: MOIIIUITHUKHU, JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUN.

CpaBHEeHME Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT JAeOopMaliui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBmxKeHUs: OpycKa 1Mo HAKJIOHHOW MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHUJI YIOPYTrOCTH, BO3HUKAIOIIMX B TPYKMHE U PE3WHOBOM oOpasie, OT UX
nedopMarum.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3akoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (Tea), CUCTEMbI MaTepUaIbHBIX TOUeK. MIMITyIbC CHUIIBI U U3MEHEHUE UMITYJIbCA
TeJla. 3aKOH COXPaHCHUSI UMITYJIbCa. PEakTUBHOE IBUKEHUE.

Pa6oTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtndeckast sHeprus MaTepuaibHOU TOUKU. Teopema 00 N3MEHEHUN KUHETUYECKON YHEPTUH.



[loTennmansHas sHeprus. [loTeHnmanbHas sSHeprus ynpyro aepopMUpOBaHHOM mpykuHbI. [loTeHImanbHas
SHEPrus Teja BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHBIC U HETIOTEHITUATBHBIE CHITBI. CBsI3b pa0O0THI HEMOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHMIECKOU
SHEPIUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOU YHEPTUH.
VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHUYeCcKue yCTPOMCTBA M MPAKTUICCKOE NMPHUMEHEHHWE: BOJOMET, KOMEp, MPYKUHHBIA MHCTOJIET, BHKCHHUC
paxer.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

[lepexo MOTEHIMATILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydenune abCOMIOTHO HEYTIPYTOro yiapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKOW SHEPruM Tejla Ha TMPUMEpPEe PaCTSIKEHUS
PE3UHOBOIO XKI'yTa.

Pasznes 3. MousekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM W HX ONbITHOe oOOCHOBaHuE. bBpoyHoBckoe
newxenue. Juddysua. Xapakrep ABWKEHHMS M B3aMMOJACMCTBUS 4YacTHIl BellecTBa. MoJAelu CTPOEHHUS Ta3oB,

KHUJIKOCTEH M TBEPIBIX TEJl U OOBICHEHUE CBOWMCTB BEIIECTBA Ha OCHOBE ITHX Mojelieil. Macca u pa3mMepbl MOJIEKYI.
KomnuectBo Bemiectna. [loctostHaass ABorajipo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.
Mopens wuaeanbHOro rasa. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KMHETUYECKOM TEOpUM HIEATBHOIO Trasa.
AOcointoTHas TeMmrepaTypa Kak Mepa cpedHeil KMHETMYECKOW SHEpPrud TEIUIOBOrO JABM)KEHHsS vacTul rasa. [lkana



temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon Jlanerona. M3onpoueccs B
UJCIbHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBiIeHUE H30MPOLIECCOB: HU30TEPMA,
n30xopa, u300apa.

TexHruecKue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBa, (OTOrpauu MOJIEKYI OPraHMUYECKUX COSIMHEHUH.

OnbITel 110 1P PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnBbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBUS.

Mojenb, WLTFOCTpUpYIOLLIas MPUPOLY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ia3a, U30IPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

Omnpenenenre Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE HM3MEpEeHUN 00bEMa KOMHATHI, JABICHUS U
TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY NTapaMEeTPaMU COCTOSIHUS PA3pEKEHHOTO rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmoanHamuueckasi cucteMa. BHyTpeHHsIsI SHEpPTUsl TEPMOJUHAMUYECKON CUCTEMBI U CHOCOOBI €€ M3MEHEHUHI.
KonuyectBo Temmotel u pabota. BHyTpeHHsst sHEprus OJHOATOMHOTO HJI€aJbHOTO Taza. Buawl Teruonepemauu:
TETUIONPOBOJAHOCTh, KOHBEKLHS, W3JIy4YEHHE. YElbHAasl TEIUIOEMKOCTh BemlecTBa. KoOauuecTBO TEMIOTHI MOpH
TeIIonepeaaye.

[Tonsatue 06 amuabatHoM mporecce. IlepBwlii 3aKkoH TepMoaWHAMHUKHU. [IpuMeHEHHE TMepBOro 3aKoHa
TEPMOJMHAMUKH K HU3ompolieccaM. I'paduyeckast uHTeprpeTarus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoIeccoB B MPUPO/IE.



Tennossle MamuHbl. [IpuHIUNBL AeiicTBUS TemIoBbIX MamuH. [IpeoOpa3zoBaHus 3HEPTUM B TEIUIOBBIX MAIIMHAX.
Koadpdunuent nonesnoro aercteusg TemnoBol Mammubl. L{ukin KapHo M ero xo3Q@QUIMEHT MOJE3HOTO EHCTBUSL.
DKOJIOTHYECKHE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHudyeckue yCTpONCTBA M MPAKTHUECKOE TMPUMEHEHHWE: JBUTaTellb BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOJUJIBHUK, KOHJUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEW SHEpPTHH Teja MPU COBEPIICHWH PaOOThI: BBUIET MPOOKU M3 OYTBUIKM MOJ ACHCTBUEM
CKaToro BO3/Ayxa, HarpeBaHue 3(upa B JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpAIus).

N3meHeHne BHYTpEHHEH 3HepTrun (TeMIlepaTyphl) Tea IpH TeIrionepeaaye.

OmnbIT 0 agnabaTHOMY PaCUIMPEHUIO BO3LyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO ABUTATENS.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

[TapooOpazoBanue u konaeHcauus. Vcnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTEIbHAS BIa)KHOCTH BO3IyXa.
Hacepiennsiii nap. Y aenpHas TemioTa napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT 1aBJICHUSI.

Trépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU3OTPOINUS CBOMCTB KpUCTALIOB. JKUIKHE KPUCTAJLIBI.
CoBpeMeHnHble MaTepuaibl. [naBnenre u kpucramumzanus. Y aeibHas TerioTa miasjieHus. Cyonumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHnueckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: TUTPOMETP M ICHUXPOMETP, KAJOPUMETP, TEXHOJIOTUU

MOJyYEHHUS] COBPEMEHHBIX MAaTEpHUaOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MAPOB.
KurieHre nipu MOHMKEHHOM JIaBJICHHH.
Crioco0Obl u3MepeHus BIaXKHOCTH.



HaGnronenue HarpeBaHust v IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.
JleMoHCTpalus KpUCTaIoB.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3mepeHre OTHOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

Pa3nen 4. JinekTpoAuHaAMHKA

Tema 1. dnekmpocmamuka

OJneKTpu3anms Tell. DNEKTpUYECKUM 3apsa. JlBa BuMaa dJIeKTpUYECKHX 3apsioB. [IpOBOOHWKHM, OUANEKTPUKH U
IIOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsia.

B3aunmopeiictBue 3apsnoB. 3akoH Kymona. ToueyHbld 3JE€KTpUYECKMM  3apsi. ODJIEKTPUYECKOE  IIOJIE.
HanpsoxénHocTh anekTpuueckoro mnosia. [IpuHOun cynepno3uuuu 3ieKTpUYecKux mojied. JIMHMM HanpspKEHHOCTH
AIEKTPUYECKOTrO MOJIS.

Pabota cun snekrpoctatudeckoro mosig. [lorennuan. PasHocte moreHiuanoB. [IpoBOgHUKM W TUATEKTPUKHA B
AIEKTPOCTATUYECKOM TT0JIE. JIN3IIEeKTpUYECKasi IPOHULAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. OJEKTPOEMKOCTh  IUIOCKOIO  KOHJIEHCATOpa. OHEPrus  3apsyKEHHOTO
KOH/JIEHCATOopa.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE TNMPUMEHEHHE: BJIEKTPOCKOM, 3JIEKTPOMETP, SJIEKTpOCTaTHYecKas

3aIIuTa, 3a3eMJICHHE JIEKTPOIIPUOOPOB, KOHICHCATOP, KOMMMPOBAIBHBIN anmnapar, CTpYWHBIA PUHTED.
Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.
B3aumozenicTBre HaIEKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.
IIpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.
DnekTpocTaThyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.



3aBUCHUMOCTh 3JIEKTPOEMKOCTH ILIOCKOrO0 KOHJIEHCATOpa OT IUIOIIAAM IUIACTHH, PACCTOSIHUS MEXKIYy HUMH U
IUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopusvie padbomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIIEKTPUYECKHM TOK. Y CIOBHUS CYIIECTBOBAHUS AIIEKTPUUECKOTO TOKa. McTounnku Toka. Cuna toka. [locTossHHbIN
TOK.

Hanpspxenune. 3akon OMa 15 y9acTKa LEeTH.

DNEKTpUYECKOE CONPOTUBIIECHUE. Y IEIBHOE CONpPOTUBIEHUE BellecTBa. llocimenoBaTenbHOE, NapauIenbHOE,
CMEILIAHHOE COCAMHEHNE IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—JIeniia. MOUIHOCTh AEKTPUUYECKOTO TOKA.

DJIIEKTPOJIBUKYIAsi CUjla U BHYTPEHHEE COMPOTHUBJIEHHWE MCTOYHUKA TOKA. 3akoH Oma JJisi IOJIHOM (3aMKHYTOM)
3NeKTpuYecKon uenu. KopoTkoe 3amMbIKaHueE.

OneKTpoHHass MPOBOJMMOCTb TBEPIABIX METAJUIOB. 3aBHUCUMOCTHb COIPOTHBJIEHHUS METAUIOB OT TEMIIEPATYypPBI.
CBepXIpOBOJIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNMPUMECHAs MPOBOJAMMOCTb MOIYNPOBOAHUKOB. CBOMCTBa p—N-mepexona.
[TosrynpoBOTHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX AIEKTPOIUTOB. DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIIEKTPOIH3.

DJIEKTPUYECKHN TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSATENbHBIN pa3pan. Monnus. [1na3ma.

TexHuyeckue ycTpoHcTBa M NPAKTHUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOUYHHMKU TOKa,
AJIEKTPOHArpeBaTEIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBICHUS, BAKYYMHBIN THO,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN 1IN0/, TaJIbBAHUKA.

Jlemoncmpayuu



N3mepenHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS MWJIMHIPUYECKUX TMPOBOJAHUKOB OT JUIMHBI, TUIOMIAJAM IOMNEPEYHOr0 CEYEHUs M
Marepuana.

CMeliaHHOe COeIMHEHNE MTPOBOIHUKOB.

[IpsiMmoe u3MepeHue 3IEKTPOJBIKYIIEH cuibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO 3JIEMEHTa M OIICHKa
BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTD CONPOTUBJIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3IyXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyeHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABMXKYIIEH CHIIbl MCTOYHMKA TOKA U €r0 BHYTPEHHEr0 CONPOTUBIICHUS.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBSA3H

Nzyuyenne kypca ¢usuku 0Oa3oBoro ypoBHa B 10 Kiacce ocCylIecTBISiETCS € Y4E€TOM COAEpKAaTEIbHBIX
MEXITPEIMETHBIX CBS3€H C KypcaMHU MaTeMaTUKH, OUOJIOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C U3YYEHUEM METOJOB HAYYHOTO IMO3HAHUS: ABJICHHUE, HAYYHBIN (AKT,
runoTe3a, Gpuznyeckas BeIMUnHa, 3aKOH, TeOpusl, HAOII0AEHHUE, IKCIIEPUMEHT, MOJEINPOBAaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelIeHHE CHUCTEMbl ypaBHEHHWH, JMHEWHas (yHKius, mapabona, runepOona, ux Tpadukud H
CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOJI€CTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanuyeckoe JBHKEHHE B KMBOW mpupone, nuddys3usi, ocMOC, TEIIOOOMEH MHUBbIX OpPraHU3MOB
(BUOBI TEIJIONEPEAUH, TEIJIOBOE PABHOBECHE), JIIEKTPUUECKUE SIBJICHUS B )KUBOI PUPOJIE.



Xumus: NUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BeIlIecTBa, MOJIIpHAs Macca,
TEIJIOBBIE CBOMCTBA TBEPJIBIX TEJ, KUAKOCTEM M Ta30B, AJCKTPUYECKHUE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs
JMCCOIMAlIINS, TaJIbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIH30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE, TTOIIIUITHUKH,
WCIIOJIb30BAaHUE 3aKOHA COXPAHEHHUsI MMITyJbCa B TEXHUKE (pakeTa, BOJAOMET U JIpyrue), JABUTATENb BHYTPEHHEIO
CropaHusi, mapoBas TypOWHa, OBITOBOM XOJOJAWIbHUK, KOHJUIIMOHEP, TEXHOJOTUH TOJYYEHUS] COBPEMEHHBIX
MarepuaioB, B TOM YKCIIE€ HAHOMATE€pPUAJOB, M HAHOTEXHOJIOTMM, 3JIEKTPOCTATHYECKas 3alluTa, 3a3€MJICHHE
AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEp, DJIEKTPOHArpeBaTebHbIE MNPUOOPHI, DIEKTPOOCBETUTEILHBIC
puOOPHI, TAIbBAaHUKA.

11 KUIACC

Pa3znen 4. JinekTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3anMOAENCTBHME TOCTOAHHBIX MAarHMTOB. MarnutHoe mnoje. Bexktop MarHUTHOM
vHAYKUUU. [IpruHOMN Ccyneprno3uuvy MarHWTHBIX NoJied. JIMHUKM MarHUTHOM WHAyKIMU. KapTuHa JNMHUNM MarHUTHOU
MHIYKIIUU TIOJISI HOCTOSIHHBIX MAarHUTOB.

MarnutHoe ToJie TPOBOAHMKA ¢ TokoMm. KapTuHa JIMHMI MHAYKIIMM MArHUTHOTO TOJISI JJIMHHOTO MPSIMOTO
MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJAHWKA, KaTymkud ¢ TokoM. OmnbiT Opcrega. B3aumopeiictBue
MIPOBOAHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuina JlopeHua, e€ Moayab U HampaBlieHUE. [[BUKeHUEe 3apsKEHHOM 4YacTUIlbl B OTHOPOJAHOM MAarHMTHOM MOJIE.
Pabota cunel Jlopenna.



SIBneHHE SIEKTPOMATHUTHOW HHAYKIMU. [IOTOK BEKTOpa MarHMTHOM HMHAYKUHUH. ODJIEKTPOABWKYILAS CHIa
UHIYKIHUH. 3aKOH 3JIEKTpOMarHuTHOW uHaykunu dapanes.

BuxpeBoe anekTpuyeckoe moJie. OJNEKTPOABUKYINAS CUJAa HHIYKIUUA B MPOBOJHUKE, JBIKYIIEMCS
MOCTYIATEIBHO B OJJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno JleHua.

NHayKkTUBHOCTD. SIBIEHHE CAMOMHAYKIMU. DIIEKTPOABUKYIAS CHUJIAa CAMOMHIYKIIAH.

DHEprusi MAarHUTHOTO TOJIST KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTPOMCTBA M IPAKTUYECKOE TMPUMEHEHUE: TIOCTOSHHBIE MArHUTHI, 3JEKTPOMATHHUTHI,
AJIEKTPOJIBUTATEIIb, YCKOPUTEIHN AJIEMEHTAPHBIX YaCTHUL], UHAYKIIMOHHAS II€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O MyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumogernicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON MHIYKIIUU.

[Ipasuo Jlenua.

3aBUCUMOCTb JICKTPOABUKYILEH CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO TIOTOKA.

SIBrieHUE CAaMOMHIYKIIUH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.



Pasnen 5. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUS

Koneb6arenbnas cucrema. CBoOOIHBIE MeXaHUUeCKHe Kojiebanus. ['apmonnueckue konebanus. [lepuon, yactora,
amruTyga U ¢asza konebanuil. [lpyXuHHBIA MasgTHUK. MaremMaTHUeCKUN MasTHUK. YpaBHEHHE TapMOHUYECKHUX
koJie0anuii. [IpeBpailieHre 3HEPTUM MPU FAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJIHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B WCATBHOM KOJEOATEIbHOM KOHTYpE.
AHaNOTUsT MEXIy MEXaHWYECKUMH W DJIEKTPOMAarHUTHbIMH KojeOanusiMu. dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUM B UJICATBHOM KOJIE0ATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaloumx KoieOaHUsX. BpIHyXJIeHHble MexaHudeckue KoseOaHus. Pe3oHaHc.
BbIHYX/1I€HHbBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemennpii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYIHOE H
JEUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U HAIPSIKEHUS.

Tpanchopmarop. IIponsBoacTBo, nepenavya u nNOTpedICHNUE IEKTPUUECKON SHEPTUU. DKOJOTUUECKUE PUCKHU MIPH
IIPOU3BOJICTBE NIEKTPOIHEPrun. KysibTypa UCIoap30BaHus DJIEKTPOIHEPI MU B IOBCEAHEBHOM KU3HMU.

TexHuyeckue yCTpoMCTBa U NMPAKTUYECKOE NMTPUMEHEHHUE: DIEKTPUUECKUN 3BOHOK, TE€HEPATOP MEPEMEHHOIO TOKA,
JIMHHHU DJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB Koae0aTeNbHOM CUCTEMbI (IPYKUHHBIN WM MaTEMaTUYECKUM MasITHUK).

Habmronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenue pezonanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcruiorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA U HAIIPSIKEHUST OT BPEMEHH ) JUTSI JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHc npu nociaeaoBaTENbHOM COEAUHEHUH PE3UCTOPA, KATYIIKM MHIYKTUBHOCTU U KOHAEHCATOPA.



Mojesnb JIMHUY 3JIEKTPONepeaayn.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
HccnenoBanue 3aBUCUMOCTH NIEPUOJIA MaJIbIX KOJI€OaHUI Ipy3a Ha HUTU OT JIJIMHBI HUTHU U MAcChl rpysa.

UccnenoBanne mepeMEHHOTO TOKa B IEMHU M3 MOCIEAOBATEIBLHO COEIUHEHHBIX KOHJIEHCATOpa, KATYIIKH M
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHnuueckue BOJIHBI, YCIOBHUSl pacnpocTpaneHus. I[lepumon. CKoOpoCTh pacnpoCTpaHEHUsS W AJIMHA BOJHBIL
[Tonepeunslie u npoAoabHbIE BoJHBL. MHTepdepenunsa n qudpakuns MEXaHUYECKUX BOJIH.

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

DNEeKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS M3JIy4€HMS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus BekTopos E,
B, V B anekTtpoMarHuTHOW BosHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, IMPEIOMIICHUE, IMOJIApU3aLus,
mugpakuus, uareppepeHuus. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJH. [[puMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNEBUAEHUS. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuueckue yCTpOWCTBA W IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIIBHBIE HMHCTPYMEHTHI, YJIbTPa3BYKOBas
JMArHOCTUKA B TEXHUKE U MEIULIMHE, Pajap, paluonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neub.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTOM KOJICOaHUH.



HccnemoBanne CBONCTB AJICKTPOMAarHUTHBIX BOJIH: OTpPaKEHHUE, MPEIIOMIICHUE, MOJSpU3anus, Iudpakius,
uHTepdEepeHIIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpssMonuHeitHOE pacipoCcTpaHEHUE CBETA B OJHOPOAHOM cpene. Jlyu cBera. ToueuHbln
UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHune n3o0paxeHuit B IIOCKOM 3epKae.

[Ipenominenue cBeta. 3aKOHbI IPEIOMIIEHHUS cBeTAa. AOCONIOTHBIN MOKa3arens npenomieHus. [lonHoe BHyTpeHHEee
oTpaxkeHue. [IpeaenbHbIi yroJ MOJIHOTO BHYTPEHHETO OTPAXKECHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoniye u paccenBaroniye JuH3bl. ToHkas auH3a. @OKYCHOE PACCTOSHUE U ONTHUYECKasl CUjla TOHKOW JIMH3HI.
[TocTpoenue wu300paxeHU B COOMpAIOIIMX U pacceuBaroNuX JHH3aX. PopMylia TOHKOW JHMH3BL. Y BEIUYCHHE,
JABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. MHTepdepenius cBera. KorepeHTHbIC MCTOYHHMKU. Y CIOBUS HAOIIOJACHUS MaKCHMYMOB H
MUHHUMYMOB B UHTE€P(HEPEHIITMOHHON KapTUHE OT JIBYX CHH(pA3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus ceta. [QudpakumonHas pemérka. YclIoBHE HAONIOJACHHS TJIaBHBIX MaKCUMyMOB TIpU TAJCHUU
MOHOXPOMATHYECKOTO CBETa Ha AU(DPAKITMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

Texnuueckue ycTpoicTBa M MPAKTHUUECKOE MPUMEHEHUE: OYKH, Jyma, (oToarmapaT, IpOSKIIMOHHBIN armapar,
MUKPOCKOII, TEJIECKOTI, BOJJOKOHHAS ONTHUKA, TU(PPAKITUOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsamonuHetHOE pacnpocTpaHeHue, OTpakKeHUe U mpeomiieHre cBeta. OnTuyeckue npudophI.

[TonHoe BHYTpeHHEe oTpakeHue. Moiesib CBETOBOA.

HccnenoBanue CBOMCTB M300payKeHU B TMH3AX.

Mogenu MUKpOcKoma, TeJIECKOIa.



Habmronenue natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

Ha6nronenue nucnepcnu cBera.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO TPU3MEI.

[Tommydenune ciekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH.
Hab6nronenue nosnsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopisie pabomol
N3mepenne moka3aTens IpeIOMICHHS CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUM B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIEHUAIBHON TEOPHH OTHOCUTEJILHOCTH
I'panuubl NMPUMEHUMOCTH KIJIIACCHUYECKOM MeXaHUKU. llocTynarel crenuanbHOM TEOpPUM OTHOCUTEIBHOCTH:
MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEMHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKPAILEHUE JJINHBI.
DHEpPrusi U UMITYJIbC PEIATUBACTCKON YaCTULBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnmanka cBs3u 3HEpruu HOTOHA € €r0 YaCTOTON. DHEPTUS U UMITYJIHC (POTOHA.
OtkpeiTiie u uccrnenoBanue Qoroadpdexra. Ombitel A. I'. CromeroBa. 3akonbl (orodddexra. YpaBHEeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanumay gororddexra.
JlaBnenue cBera. OnmwiTel I1. H. JIcGenena.
XHUMHUYECKOE JICCTBHE CBETA.



TexHuyeckre yCTpOMCTBA M NpaKTHUYECKOE NpHMeHeHue: (oTodaeMeHT, (oToAaTYMK, COJIHEUHas Oarapes,
CBETOIMO/I.

Jlemoncmpayuu

®otor(h(hexT Ha YyCTaHOBKE C IIMHKOBOW IJIACTUHOM.
HccnenoBanne 3akoHOB BHEMIHETO GoTod¢deKTa.
Cseroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omnwitel Pesepdopaa mo paccesnuro o -vactui. [lmanerapHas Monens aToma.
[Toctynatel bopa. M3nyuenue u normnomieHue (OTOHOB MpHU MEPEXOAE aTOMa C OJHOTO YPOBHSI SHEPTUU HA JAPYTOM.
Buns! cnextpoB. CiekTp ypoBHEN SHEPTUU aTOMa BOJIOPOJIA.

Bonnogeie cBoiicTBa yactuu. Bonnsl ne bponna. KopnyCkyIsspHO-BOTHOBOU Tyaau3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHudyeckre yCTpPOMCTBA M MPAKTUUSCKOEC NPUMEHEHHE: CICEKTPaJbHBIM aHanmu3 (CIEKTPOCKOIT), Jia3ep,
KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Onpenenenue JIMHBI BOJIHBI Jla3epa.

Hab6nronenue muHEeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol
HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po



SKCHepI/IMCHTI)I, AOKa3bIBAOIMUC CIIOKHOCTH CTPOCHUA AOpPA. OTKpI)ITHe pPaaAnOaKTUBHOCTH. OnpIThI Pe3ep(bopzla
IO OIPCACIICHUIO COCTAaBAa PAAMOAKTHUBHOI'O H3ITYyUYCHUSI. CsoiicTBa aan)a—, 6eTa—, ramMmma-u3iIydCHHA. Bnusnaue
PaaArOAKTUBHOCTH Ha ) XUBbLIC OPIraHHU3MBEIL.

OTtkpeiTHe mpoToHa W HeWTpoHa. Hykmonnas mozpens siapa ['eiizenOepra—MBanenko. 3apsin sapa. Maccooe
qucio spa. M3otonsl.

Anbda-pacnaa. DJNEKTPOHHBIH M TO3UTPOHHBIN Oera-pacnan. ['aMma-uznydeHue. 3aKOH PaTUOAKTUBHOTO
pacnaza.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuibl. JledexT maccel sapa.
Anepnsble peakuuu. [lenenue u cuHTE3 AI€EP.

Snepubiit peaktop. Tepmosinepusiit cunTe3. [IpoOieMbl U MEPCHEKTUBBI AJIEPHON SHEPTETUKU. DKOJOTUUECKUE
ACIIEKTHI SICPHOU IHEPIETUKMU.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Metobl HAOJIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.
dyHaMeHTalIbHbIE B3auMOieicTBUs. EMUHCTBO (m3nueckoii KapTUHBI MUpA.
TexHuueckre yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHHUE: JO3UMETP, Kamepa BuiibcoHa, SIEpHBIM peakTop,
aToMHasi 6om0a.
Jlemoncmpayuu
CUYETYMK MOHUBUPYIOLINUX YACTHII.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BuTUs acTpoHoMud. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHE ACTPOHOMHUH.

Bup 3Bé3qHoro HeOa. Co3Be3aus, SpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHE.
CoJyiHeUHas cucTeMa.



Connue. ConHeunast akTUBHOCTh. VMcTounuk sHeprun ConHua v 3BE31. 3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTUKH.
Jlnarpamma «CIIEKTpalbHbIN KJIACC — CBETUMOCTB». 3BE3bI TJIABHOM MOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] I1aBHOM MOCIIeI0BAaTeIbHOCTH. BHyTpeHHee ctpoenue 3B€371. COBpEMEHHbBIE TTPEACTABICHUS O
MPOUCXO0XKIEHUH U 3BoroIMK CoHIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Muieunsiii Ilyte — Hama ["amaktuka. Ilonoxxkenume u aBwxkeHue ConHua B [amaktuke. Tumbsl ranakTHK.
Pannoranaktviky u kBazapbl. YEpHBIE ObIPHI B A/Ipax TAJIAKTHUK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO0na. PazOeranme ranaktuk. Teopuss bonbiioro B3pbiBa.
PenukroBoe uznyuenue.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOntonenusi HEBOOPYKEHHBIM TJIa30M C MCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN IJIsI ONpeelCHUs
MOJIOKEHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIE CO3Be31usi CEeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3IBI.

Ha6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyTu.

O6o0maroniee NOBTOPEHUE

Ponp ¢usuku u acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIMAIbHOM W ITHYECKON cdepax
NEATEeIbHOCTU 4YeJOBEKa, POoJib U MeCTO (U3UKM U aCTPOHOMHUU B COBPEMEHHOW Hay4dHON KapTHHE MHUpa, POJb
(uznyeckoil Teopud B (GOPMUPOBAHUU MPEJCTABICHUN O (PU3MYECKOM KapTHHE MHUpPaA, MECTO (DU3NYECKOU KapTUHBI
MHpa B 00IIeM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usnku 6a3oBoro ypoBHs B 11 Kiacce OCYHIECTBISETCS C YYETOM COJEpKaTEIbHBIX
MEKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKU, OMOJIOTHH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nousamusi, CBI3aHHBIE C W3YUYEHHEM METOJOB HAYYHOTO TMO3HAHMS: SIBIICHHE, HayYHBIM (akT,
runoresa, Gu3ndeckasi BEJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJICTMPOBAaHNE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelleHUe CUCTEMBl ypaBHEHUN, TPUTOHOMETpUYECKHE (YHKLMHU: CUHYC, KOCHUHYC, TaHI€HC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M MX NPOEKIMM Ha OCH KOOPAMHAT, CIIOKECHUE
BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKUMHA, MPU3HAKA MOJO0OMS TPEYTrOJbHUKOB, ONpPEAEJICHUE ILIOIIAIN
IUIOCKUX UTYp U 00BEMa TeT.

Buonozcus: 3nexTpuyeckue BJICHUS B )KMBOU MIPUPOJIE, KOJIeOaTENbHbIE ABIKEHUS B dKUBOM MPUPOE, ONTHUECKUE
SBJICHMSI B )KMBOM IIPUPOJIE, IEUCTBUE paallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTaUIMYECKas CTPYKTypa TBEPIABIX TEJ, MEXaHU3Mbl 0Opa30BaHUS
KPUCTAJUINYECKON PEMIETKHU, CIEKTPAIbHBIA AHAJIN3.

l'eocpagusa: MarHuTHBIE TOJMIOCAa 3€MJIM, 3aJIEKHW MArHUTHBIX pyld, (POTOChEMKAa 3€MHON MOBEPXHOCTH,
IIPEICKA3AHNE 3EMIIETPSICEHMIA.

Texnonocus: TMHUM JIEKTPOIIEpead, FTeHEpaTop MEPEMEHHOIO TOKA, JIEKTPOABUTaTEb, HHIAYKIIMOHHAS 1I€4b, pajaap,
paguoONpUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBYU-neuyb, NPOEKIIMOHHBIM amnmapar, BOJIOKOHHAs ONTHKA,
CoJIHEeYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOTI'PAMMBI 11O PU3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeameta «duszmka» Ha ypoOBHE cpeHEero ooiiero oopa3zoBanus (0a30BbIi YPOBEHB) HOHKHO
o0ecreynTh JOCTUKEHUE CISAYIONMUX JIMYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHOTO mnpenmera «®Du3nkKa» JODKHBI OTpaXkaTh TOTOBHOCTh U
CIIOCOOHOCTh 00YYarONUXCsi PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEW TMO3UIMEH JTUYHOCTU, CHCTEMOU
IIEHHOCTHBIX OPUEHTAIUM, TMO3UTHUBHBIX BHYTPEHHUX YOEXKJIECHHM, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM



POCCUICKOrO OOIIECTBA, PACIIMPEHNE )KU3HEHHOTO OIbITa U OMbITa JEATEIBHOCTH B MPOLIECCE peaau3alii OCHOBHBIX
HampaBJICHUI BOCIIUTATENBHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3UIUU OOyYaromerocs Kak aKTUBHOTO W OTBETCTBEHHOIO YJIeHa
pPOCCUICKOT0 O0IIECTBA;

OPUHATHE TPAJUIIMOHHBIX O0IIEUEI0BEYECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpECax TIpakJaHCKOro o0OIlecTBa, y4acTBOBaTh B
caMOYIIpaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluu;

YMEHHUE B3aUMOJIEUCTBOBATh C COLMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX PYHKIUSMU U Ha3HAYECHHEM;

TOTOBHOCTB K TYMAHUTAPHOM U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUMCKON IPa’kTaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHUE K IOCY/IapCTBEHHBIM CUMBOJIAM, TOCTHXKEHUSM POCCUMCKUX YUEHBIX B 00JaCTH (DU3UKU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHUSA, OPUEHTUPYSICh HAa MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI M LIECHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUas 3CTETUKY HAyYHOT'O TBOPUYECTBA, MPUCYILETO (PU3HMUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K Pa3IMuYHbIM cepaMm mnpodeccHoHanbHON NeATEILHOCTH, B TOM YHUCJIE CBSI3aHHBIM C (U3HKON U

TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BRIOOP OymyIieil mpodeccuu U peam30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC
TUTaHBbI;



TOTOBHOCTh U CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTU (DU3UKU HA MIPOTSKEHUU BCEH KU3HU;

6) 3K0JIOTrNYeCKOTro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpbl, OCO3HAHHE II00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM;

IUIAHUPOBAHWE M OCYIIECTBJICHUE JCUCTBUM B OKPYXKAIOWIEH Cpele Ha OCHOBE 3HAHUA LEJIEH YCTOWYHMBOTO
Pa3BUTHS YEJIOBEYECTBA,;

paCHIMPEHUE OMBITA JIEATETLHOCTH SKOJIOTUYECKON HAMTPABJICHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUMN 0 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3UYECKON HAYKH;

OCO3HAHME IIEHHOCTH HAY4YHOM JEATEIbHOCTH, TOTOBHOCTh B IIpoIlecCe€ H3YyUYEeHHUS (U3MKU OCYIIECTBISATh
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSTEIIbHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOIIeMy, pacCMaTprUBaTh €€ BCECTOPOHHE;
ONPEAETATh 1IEIU AEATCIbHOCTH, 3aJ1aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTUKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B paCCMaTPUBAEMBIX (DU3NUECKUX SBIICHUSIX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJEMbI C YUYETOM aHaAJIM3a UMEIOIIUXCS MaTepUaIbHBIX M HEMaTepUalbHBIX
pecypcoB;
BHOCHUTb KOPPEKTUBBI B JI€ATEIIBHOCTh, OILEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM, OIIEHUBATh PHUCKHU
MMOCJIEJICTBUN NCATSIIBHOCTH,
KOOPAVUHUPOBATh W BBINOJHATH pPabOTy B YCJIOBHUSX PEAIbHOTO, BUPTYaAIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOCUCTBMUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.



Ba3oBnle ucciieqoBareLCKHe 1eiCTBUSA .

BJa/I€Th HAYYHOU TEPMHUHOJIOIHEN, KIIFOUEBBIMU MTOHATUAMU U METO1aMU (PU3UYECKOM HAyKU;

BJIa/IETh HaBbIKaMHU y4e€OHO-HCCIIEIOBATEILCKON U IPOEKTHOM JIeATEIHHOCTH B 00JacTH (PU3UKH, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJIOB peIlIeHus 3anad (U3MYECKOTO COJEp)KaHHs, MPUMEHEHHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;

BJAJE€Th BHUJIAMHU JESATEIBHOCTH IO TOJY4YEHHIO HOBOI'O 3HAHUS, €ro HHTEPIPETalUU, MPeoOpa3OBaHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX yUEOHBIX CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUN yUYEOHBIX MMPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJISITh TPUYUHHO-CIIC/ICTBEHHBIC CBSI3M W aKTyalIM3UpOBaTh 3a/ady, BBIIBUTATh THUIOTE3y €€ pelieHus,
HAXOAHUTh apTyMEHTHI JJIs JOKA3aTeIbCTBA CBOMX YTBEPKACHUM, 3aaBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh IMOJIyYEHHBIE B XOJI€ PELICHUS 3aJlaul pe3yJbTaThbl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTD,
IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIC 3a7aUl B 00pa30BaTEIbHON JIEATEIHHOCTH, B TOM YHCIIE MPU U3YUCHHUH
busuKy;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUUYECKYIO 001aCTh KUZHEACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTATh HOBBIE UJIEH, TIpeJiaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIQ/IETh HAaBBIKAMU TMOJY4YeHHUs] HHPOpMAIMK (U3NYECKOTO COJACP>KAaHUS W3 MCTOYHHUKOB PpA3HBIX THUIIOB,
CaMOCTOSITENIEHO OCYIIECTBIISITH MOUCK, aHAIIN3, CHCTEMATH3AIMI0 U MHTEPIPETALN0 HH()OPMAIINY PA3IMYHBIX BUAOB U
dhopmM mpeAcTaBiIeHuUS;

OIICHMBAThH JOCTOBEPHOCTH HH(OPMAIIHH;



UCIIOJIb30BaTh CpeACTBa MH(POPMALMOHHBIX UM KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PEIIEHHWH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U OPTraHU3AI[MOHHBIX 3a/1a4 C COOMIOEeHHEeM TpeOOBaHUN IPrOHOMUKHU, TEXHHKH O€30MacHOCTH,
THTHMEHBI, pecypcocOepekeHts, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMALIMOHHON 6€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOTO COACpPX)aHUS B Pa3NUYHbIX (opMaTax ¢ y4ETOM Ha3HaueHUs HHDOpMaLMHU |
IIeJIEBOM ayTUTOPHUHU, BBIOHpAsi ONTUMAIBbHYIO (hOpMY MPEICTABICHUS U BU3YyaIN3allUH.

KomMmyHuKaTHBHBIE YHHUBEpPCAJIbHbIC y4YeOHbIE 1eHCTBUS:

OCYILIECTBIIATH OOIICHUE HA ypOoKaxX (PM3UKU U BO BHEYPOUHOU JESATEILHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYallU U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHKUMATh ¥ UCIOJIb30BATh MPEUMYIIIECTBA KOMaHHON U UHAUBUIyaIbHON PabOTHI;

BBIOMpATh TEMATUKy W METOAbl COBMECTHBIX JCUCTBUM C YUETOM OOIIMX MHTEPECOB U BO3MOKHOCTEM KaXKI0TO
YJIEHA KOJUIEKTUBA,

IIPUHUMATh LIEJIM COBMECTHOU AEATENbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH ACHUCTBUSA 110 €€ JOCTUKECHUIO:
COCTaBJISITh TJIaH JEHCTBUM, pACTIPENIECTATh POJIU C YYETOM MHEHUH YYaCTHUKOB, 0OCYX IaTh pe3yJabTaThl COBMECTHOM
padoTHI;

OLICHMBATh KAauy€CTBO CBOETO BKJAJla M KAXKJIOTO yYaCTHHKA KOMaHAbl B OOIIMI pe3ynbTaT Mo pa3padOTaHHBIM
KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKThI, OLICHMWBATh WJAEU C TMO3UMLUUM HOBU3HBI, OPUTMHAIBHOCTH, NPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUUECKOE IOBEACHUE B PA3JIMYHBIX CUTYalUsX, MPOABISATH TBOPUYECTBO U
BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JaCTH (M3HKU U ACTPOHOMHH, BBISBISTH
po0sieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU
paboTHI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOUTECHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pactuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JienaTh OCO3HAHHBINA BHIOOP, ApTyMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO SPYAUIMUA B 007acTU (PU3UKHU, TMOCTOSIHHO TMOBBIIIATH CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEeTsIM;

BJIQJICTh HABBIKAMM TI03HABATEIHLHOM pPEQIIEKCMM KaK OCO3HAHMSI COBEPIIAEMBIX JEHUCTBUH W MBICIUTEIBHBIX
MIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUIA;

UCIIOJIb30BATh IPUEMBI PeIICKCUU ISl OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO TPUHUMATH PEIICHUS TI0 UX CHIKCHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTHI JIPYTUX MIPU aHAJIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

NpPUHUMATH Ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TIPH aHAIIM3€ PE3yIbTaTOB ESITEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OITUOKH.

B mpornecce MOCTHXKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpOrpaMMbl MO (DU3UKE JJIsi YPOBHS CPEIHETO
obmiero o0Opa3oBaHusi y OOYYalOIMMXCS COBEPIIEHCTBYETCS AMOIMOHAJIBHBIA HMHTEIUICKT, MPEeAIoJiaratomiui
c(hOpMHUPOBAHHOCTS:



CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIBHOE COCTOSIHME, BUJIETh HaIpaBICHUS
Pa3BUTHS COOCTBEHHON AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUS, BKJIIOYAIOIIET0O CAMOKOHTPOJb, YMEHNE NMPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IOBEIECHUE,
CIIOCOOHOCTH a/IalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIIMM, BKJIIOYAIOMIEH CTPEMJICHHE K JIOCTHXKCHUIO UEIM U YCIEXy, OINTHMH3M,
VWHULAATUBHOCTh, YMEHUE JEUCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEH;

SMIIATUHU, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAJIBHOE COCTOSIHHE APYTHX, YYHMTBIBATH €ro IpHU
OCYUIECTBJIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTH BBICTPAMBATh OTHOILICHUS C JPYTUMU JIIOJAbMH, 3a00TUThCA,
MPOSIBIISATH UHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOUW KapTHUHBI MHpA,
B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUW, B IPAKTUYECKOMN JAEATEIBHOCTH JIIOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS] H3YUYCHHBIX (U3MUECKUX MOJIEei: MaTephalibHas TOYKa, WHEpIuaibHas
cucTteMa OTcuéra, abCOJIIOTHO TBEPIOE TEJIO, UACATbHBIN Ta3, MOJACIU CTPOSHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEll,
TOYCYHBIN JICKTPUUCCKUM 3apsij] IPH peiieHr GU3NIECKUX 3a1ay;

pacno3HaBaTh (U3MUECKHUE SBIEHUS (IIPOIECCH) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXaHWUKH, MOJICKYJISPHO-
KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA M 3JEKTPOJAUHAMHUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJCHUE TeJ, JABHXKEHHE IO OKPYKHOCTH, WHEpUHMs, B3auMozeicTBue Tein, auddysus,
OpOYHOBCKOE JBIDKCHHE, CTPOCHHUE J>KUJKOCTEH W TBEPABIX TeEJ, H3MEHEHHE O0BbEMa Tel TpU HarpeBaHUU
(oxJaxaeHuun), TeIIOBOE paBHOBECHE, UCIapeHue, KOHASH CAlUs, TIJIaBJIeHUe, KPUCTAJUIN3AIMs, KUIIEHUEe, BIaKHOCTh



BO3/1yXa, MMOBBILICHHUE JABJICHUS ra3a IPU €ro HArpEBaHUMU B 3aKPBITOM COCYAE, CBSI3b MEK]y IMApAMETPAMU COCTOSHUS
rasza B U30IPOIIECCAX, DJIEKTPU3ALMS TEN, B3aUMOICHCTBUE 3apsiA0B;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIOJIB3Yysl (PM3MUECKHE BEIMYMHBI: KOOpPJIWHATA, MyTh, MEpPEMEIICHUE,
CKOpOCTb, YCKOPE€HHME, Macca Teja, CWIa, WMIYJbC TeJlda, KUHETUYECKAas DSHEpPrus, IOTCHIMAJIbHAS DSHEPTHUS,
MexaHudeckass paboTa, MexaHUYecKas MOIIHOCTb, IMPU OMNHCAaHUU NPABWIBHO TPaKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX O003HAYEHHUS W €JIMHUIIBI, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOUIME JIAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTHUMU BEIIMYMHAMM;

ONMUCHIBATh W3YyUYCHHBIC TEIJIOBBHIC CBOWMCTBA T WU TEIUIOBBIC SIBJICHUS, HUCIOIB3YS (DU3NUYECKUE BEIWYWHBI:
JaBJICHUE Ta3za, TeMIleparypa, CpeOHssl KHHETUYECKas DSHEPIUsl  XAOTHUYECKOTO  JABWIKCHUS  MOJICKYII,
CpeIHEKBaJpaTUUHas CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprusi, padora raza, K03(pQGUIHUEHT
MOJIE3HOTO JCMCTBUS TEIJIOBOTO JBUTATENS; IPU OMUCAHUU TTPABMWIIBHO TPAKTOBATh (PU3MUECKHUM CMBICI HUCTOIB3YEMbIX
BEJIMUMH, WX OOO3HAYEHUS U E€JIUHUIIBI, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIIME AaHHYIO (DU3NUECKYI0 BEJIUYUHY C
JIPYTUMU BEIUYMHAM;

OMKCHIBATh U3YUYEHHBIE DJIEKTPUUYECKHUE CBOMCTBA BEIECTBA U DJIEKTPUUYECKHUE SBJICHUS (ITPOILIECCHI), UCTIONB3YS
(U3MYeCKUEe BEJMYMHBL: DJEKTPUUCCKUN 3apsifl, dJICKTPUUECKOE I0Jie, HANPsDKEHHOCTh TOJIA, MOTEHIHUAJ, Pa3HOCTh
MOTEHITUAJIOB; TIPU OMKMCAHUY MPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI UCIIOJIB3YEMBIX BEJIMUMH, UX 0003HAUYCHUS U
€IMHULIBI; YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (DM3UYECKYIO BEJTUYUHY C APYTUMU BEJIMUUHAMU;

aHaIM3UpoBaTh (U3UYECKHE TMPOLECChl W SIBJICHMS, HCHOJIb3ys (U3WYECKUE 3aKOHBl W MPUHLMUIBL 3aKOH
BceMupHOro tsarorenus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW DHEPrUHU, 3aKOH COXPAHCHUS
MMIYJIbCA, NPUHLUI CYNEPHO3ULIMU CHUJI, IPUHIMIT PABHONPABUS WHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-
KUHETUYECKYI0 TE€OPHUIO CTPOEHHS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEAHEW KMHETHYECKON HSHEPruy TEIIOBOTO
NBIDKCHUST MOJIEKYJl C aOCOJIOTHOM TeMIIepaTypoil, TEpBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOTro 3apsiaa, 3akoH KynoHa, mpu 3ToM pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €0 MAaTEMAaTHYECKOE
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TIPUHIUIIBI JCHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMNCTB; pa3InyaTh yCIOBUS UX
0€30MacHOTO HCII0JIb30BaHMSI B TOBCETHEBHOM JKU3HU;

BBITIOJHATH SKCIIEPUMEHTHI TI0 UCCIIETOBAHUIO (PU3UUECKUX SBJICHUN U MPOIECCOB C MCIOIb30BAHUEM MPSMBIX H
KOCBEHHBIX U3MEPEHUM, MpU 3TOM (OpMYyIUPOBATH pobiieMy/3afady U TUIIOTE3y Y4eOHOTO SKCIIEpUMEHTA, COOUPATh
YCTaHOBKY U3 MPEJIOKEHHOT0 000PYI0BaHUS, IPOBOAUTH OIBIT M (JOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh NPSMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIMYMH, MPU ITOM BbIOMpATh ONTUMAJIbHBIN
Croco0 M3MEpEHUs M UCTIOIb30BaTh U3BECTHBIE METOBI OLICHKH MOTPEIIHOCTEH N3MEPEHUH;

MCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3MUECKUMHU BETMYMHAMHU C MCTIOIH30BAaHUEM MPSAMBIX H3MEPEHUHN, TIPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yIbTAThl IMOJYYCHHON 3aBHCHUMOCTH (PU3MYECKHX BEIWYMH B BUJC
TaOJIML ¥ TpaUKOB, JIe1aTh BHIBOJBI 10 PE3YyIbTaTaM UCCIIEI0BAHUS;

co0roaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUU HCCIEIOBAaHUM B paMKax yd4eOHOro 3KCIEpUMEHTA,
y4eOHO-HCCIEeIOBATEIbCKOW W MPOCKTHOM JESATENbHOCTH C HCIOJIb30BAaHHUEM HM3MEPHUTEIBHBIX YCTPOWCTB W
71a00paTOPHOTO 00OPYOBAHUS;

pemath pacy€THbIE 3aJayd C SBHO 33JaHHON (PU3MYECKOW MOJENbI0, HUCMOIb3Yys (PU3MUYECKHE 3aKOHBI U
MPUHIINIIBI, HA OCHOBE aHAJM3a YCJOBHS 3a/1aydl BHIOMPATh (PU3UYECKYIO MOJEINb, BbIIEIATh (PU3NUECKUE BETUUUHBI U
bopMyIibl, HEOOXOAUMBIE Ui €€ pEelIeHHs, MPOBOJUTH PAcu€Thl U OLEHUBATh PEAIbHOCTh MOJIYYEHHOI'O 3HAYEHUS
(hu3nYeCKO BETUUYUHBI,

pelaTh KaueCTBEHHBIC 3a/1a4H: BBICTPANBATh JIOTHYECKU HEMPOTHBOPEUMBYIO LIETIOUKY PACCYKICHUHN C OTIOPOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHMUS;

UCIIOJIb30BaTh MpPHU PEIICHWH Y4eOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTMU Ui TIOUCKa,
CTPYKTYpPUPOBAHUS, HHTEPIPETAIIMU U TPEJCTABICHUs YIeOHON U HAYIHO-TIOMYJISPHON HH(OpMaIUU, TOTYyICHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOIydaeMyr0 HHPOPMAITHIO;

NPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKHX W 3apyOC)KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE
MPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



UCTIOJb30BaTh TEOPETHUCCKHUE 3HAHMS 10 (PU3MKe B TOBCETHEBHOW JKU3HM NIl oOecriedeHust 0€30MacHOCTH TPH
oOpameHuu ¢ TpuOOpaMd M TEXHUYECKUMH YCTPOWCTBAMHU, IJISi COXpPaHEHUS 370POBbsi U COOJIOACHHS HOPM
AKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTh B TPYIIIE C BHIMOTHEHUEM PA3IUYHBIX COIMANTBHBIX POJICH, IMIIAHUPOBATHh pa0OTy TPYIIHI, PAITHOHAIEHO
pacmpeeNaTh 00sS3aHHOCTH U INIAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH BKIIA]
KQXKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMON MTPOOITIEMBI.

K xonmy oOydenmss B 11 KkJjacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM ypOBHE JIODKHBI OTpaKaTh
c(hOpPMHPOBAHHOCTH y 00YUAIOIINXCS YMCHHI:

JEMOHCTPHUPOBATH Ha IPUMEPAX POJIh U MECTO (PM3UKU B (POPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MHUpa,
B Pa3BUTHUU COBPEMEHHON TEXHUKU M TEXHOJOTUH, B MPAKTUYECKON JEATEIHHOCTU JIIOJIEH, IIEJIOCTHOCTh U €IUHCTBO
(bu3HYEeCcKOM KapTUHBI MUPA;

VYHUTHIBATh TPAHUIIEI MPUMEHEHHUS W3YYCHHBIX (PU3WUYSCKUX MOJCICH: TOUCUYHBIA DJCKTPUUCCKUN 3apsii, Tyd
CBETa, TOUCYHBIM WMCTOYHHK CBETa, sJACpHAs MOJEIb aToMa, HYKJIOHHAs MOJENb aTOMHOTO SApa TPH PEIICHUN
(hu3MYeCKuX 3a7a4;

pacno3HaBath (U3UYECKUE SIBICHHUS (MIPOLIECCH) W OOBSCHATH MX HA OCHOBE 3aKOHOB JJIEKTPOJWHAMUKH U
KBaHTOBOU (DM3MKHU: DIJIEKTpUUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKa,
B3aMMOJICICTBME MAarHWTOB, JJICKTPOMArHUTHAS WHAYKIUS, MEHCTBHE MAarHUTHOTO TOJISI HA MPOBOJAHHK C TOKOM W
JBYDKYIIIAACS 3apsifl, SJIEKTPOMArHUTHBIC KOJICOaHUSI W BOJTHBI, IPSMOJIMHEHHOE paclpoCTpaHEHUE CBETa, OTPAKCHHUE,
npesioMJieHue, uHTepPepeHius, udpakiuus U MOJSpU3alis CBETa, NUCIEPCUsi cBeTa, (OTOIIEKTpUUECKU dhdeKT
(botoaddexr), cBeroBOE mAaBICHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs U
MCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OMKCHIBATh M3yYCHHBIE CBOMCTBA BeHIECTBAa (DJICKTPHUUCCKUE, MArHUTHBIC, OINTHYECKHE, JJICKTPUUYCCKYIO
MIPOBOJIMMOCTD PA3JIMYHBIX CpPEl) M DJICKTPOMArHUTHBIC SIBJICHHS (IIPOIICCCHI), UCIOJB3YS (PU3MUECKHE BEITHMYHUHBIL:
ANEKTPUYECKUN 3apsii, CHJIa TOKa, OJJIEKTPUUECKOE HAMpPSIKEHHE, DSJIEKTPUYECKOE COMPOTUBIICHHUE, Pa3HOCThH
MOTEHITUAJIOB, SJIEKTPOABMKYIIAs CHJIa, paboTa TOKa, MHAYKIMS MArHUTHOTO MOJs, cuia Awmmepa, cuna JlopeHa,



WHAYKTUBHOCTh KATYIIKH, SHEPTrUsl JJICKTPUUYECKOTO W MArHUTHOTO TMOJeH, Mepuoj W YacTtoTa KojeOaHuil B
K0J1e0aTeTbHOM KOHTYpE, 3aps/i U CHJIa TOKa B MPOLIECCe TApPMOHMYECKHUX 3JIEKTPOMArHUTHBIX KOoJeOaHuil, GoKycHOe
pacCTOSIHME W ONTHYECKasl CWia JIMH3bI, MPU ONMHCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKUU CMBICI HCIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAUCHUS W CIUHUIILI, YKa3bIBaTh (hOPMYJIBI, CBS3BIBAIOIIME MAAHHYIO (DU3UYCCKYIO BEIHYUHY C
JIPYTUMU BEJIMYUHAMU,

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHWS M TMPOIECCHl, HCHONB3Ysd (U3MUYECKUE BEJIMYMHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JITMHA BOJIHBI M YACTOTA CBETA, SHEPrUs U UMMYJbC (OTOHA, MEPUO]] MOTypacnaaa, SHEPrus
CBSI3U aTOMHBIX SIJIEp, MPU ONHUCAHWUU TPABWIBHO TPAKTOBATh (DPU3UUYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, HX
0003HaYEHUsT W E€IUHUIIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYI0 BEJIMYUHY C JPYTHUMH
BEJIMYMHAMU, BBIUUCISATH 3HaUCHUE (DU3NUECKON BEITMYUHBI;

aHAIM3UPOBaTh (U3MUECKHE MPOIECCHl U SBJICHUS, UCIOIB3Ysl (U3MUYECKUE 3aKOHBI M MPUHIMIBL 3aKkoH Owma,
3aKOHBI TOCIEJOBATENIBHOIO U MapalIeIbHOTO COEAUHEHUs MPOBOJAHMKOB, 3akoH Jxoyns—Jlenna, 3akoH
AJEKTPOMArHUTHOM WHIYKIHUH, 3aKOH MPSIMOJIMHEHHOIO PacipoOCTpAHEHUsI CBETA, 3aKOHBI OTPAXKEHHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHWE OWHIITeWHa s (oTodPdekrra, 3aKOH COXpaHEHUS DHEPIHH, 3aKOH COXpPaHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHUS AJEKTPUUYECKOro 3apsjia, 3aKOH COXPaHEHHUsS MacCOBOIrO 4Mciia, MOCTyaTtel bopa, 3akoH
PAAMOAKTUBHOTO pacrajia, mpyu dTOM pa3iudaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA, €T0 MaTEeMAaTHUUECKOE BHIPAKEHUE
1 ycJioBUs (TpaHUIlbI, 001aCTH) TPUMEHUMOCTH;

OTPENEIISTh HAMpaBJIEHUE BEKTOpPAa MHIYKIIMM MArHUTHOTO MOJS MPOBOJAHUKA C TOKOM, CHJIbI AMIEpa U CHUJIbI
Jlopenua,;

CTPOUTH U OMHCHIBATh N300pAKEHUE, CO3/1aBAEMOE TNTOCKUM 3€pKaJIOM, TOHKOU JIMH30M;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 MCCJICIOBAaHUI0 (PU3MYECKUX SBJIICHUN U MPOLIECCOB C MCIOJIH30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHUM: MpH 3TOM (HOPMYIHpOBaTh MpolIeMy/3aady U TUIOTE3y Y4eOHOIro SKCIEPUMEHTa, COOMpaTh
YCTAHOBKY M3 MPEJJI0KEHHOT0 000pYy10BaHUSs, TPOBOJAUTH OMBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYIIECTBJISTh TPSMbIE M KOCBEHHBIE M3MEpeHUs (DU3NYECKUX BEIUYHMH, MPU ATOM BBIOMPATh ONMTHMAJIbHBIN
CIoco0 M3MEpEHUs U UCIIOJIb30BATh U3BECTHBIC METO/IbI OIICHKU MOTPENTHOCTEN U3MEPEHHIA,



UCCJIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIOJB30BAHUEM IMPSMBIX H3MEPEHHM: TpHU STOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh pPE3yJbTAThl IMOJTYYEHHON 3aBUCHMOCTH (PU3UYECKUX BEIMYUH B BUJE
TabnuI 1 rpaduKOB, AEIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;

co0mroaTh mpaBuia 0e30MmacHOro TpyJa IpU MPOBEICHUU HCCIEIOBAaHHM B paMKaxX y4eOHOTO 3KCIEpUMEHTA,
y4eOHO-UCCIIEIOBATENCKON U TMPOEKTHOM JIEATENbHOCTH C KCHOJB30BAHMEM HW3MEPUTENBbHBIX YCTPOUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemath pacy€THhIE 3ajlayd C SBHO 3aJaHHOM (DU3MYECKOM MOJENbI0, HUCHOJIb3Ysl (DU3UUECKUE 3aKOHBI U
MIPUHLINIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJa4u BbIOMpaTh (PU3NYECKYIO MOJICIb, BBIICIATh (PU3UUECKUE BEIIMUUHBI U
dhopmyIibl, HEOOXOAUMBIE ISl €€ PEIICHUs, MPOBOAUTh PAcU€Thl M OIEHHUBATh PEAJTbHOCTH MOJYYEHHOI'O 3HAUCHUS
(U3UYECKON BEIIMYUHBI;

pelIaTh KAYECTBEHHBIC 3a/1a4l: BHICTPAUBATH JIOTUUYECKU HENIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUN C OIIOPOU Ha
M3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

WCIIOJB30BaTh MPU PEIICHUH Y4eOHBIX 3a/lad COBPEMEHHbIE HWH()OPMAIIMOHHBIE TEXHOJOTHM ISl TOHUCKA,
CTPYKTYPUPOBAHMSI, MHTEPIPETALUU U TPEJCTABICHUS YICOHONW U HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOJTyYCHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTydaeMyr0 HH(HOPMAIIHIO;

OOBSACHATh TPHUHIMMBI JEWCTBHUS MAalIUH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3ivyaTh YCJIOBHUS HUX
0€30IacHOr0 UCIOJIb30BAHUS B IOBCETHEBHOMN KU3HU;

MIPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCkKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B OOBSICHCHHE
MIPOLIECCOB OKPYKAIOLIET0 MUAPA, B PA3BUTHUE TEXHUKHU U TEXHOJIOTUM;

MCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS 10 (PU3HMKE B TIOBCEIHEBHOW >KM3HU ISl oOecreueHrs 0€30MacHOCTH MPpU
oOpaileHUr ¢ npubopaMd U TEXHUYECKUMHU YCTPONCTBAMH, IJi COXpaHEHHUsS 370pOBbs M COOJIIOJACHUS HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeE;

paboTaTh B IPYIIIE C BBHITIOJHEHUEM PA3IMYHBIX COIMMAIIBHBIX POJICH, TIIAHUPOBATH Pa0OTY TPYMIIbI, PAIIHOHATHEHO
pacnpenensTb 00s13aHHOCTH U TNIAHUPOBATH JCSITEIIBHOCTh B HECTAHIAPTHBIX CUTYAIMSIX, aJIeKBATHO OIICHUBAThH BKJIA]T
KaXJIOTO U3 YYaCTHUKOB TPYMIBI B PEIICHUE PAaCCMAaTPUBAEMON TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TEM uudpoBbie
Ne ni/m P Konrpouabsnbie | IIpakTuyeckue (mp )
NMpPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubnmnorexa LIOK
2.1 Kunevarnia > https://m.edso00.ru/7f41bf72
bubmmoteka IIOK
22 Humamka ! https://m.edso00.ru/7f41bf72
bubnmorexa LIOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN bubmuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubnmorexa LOK

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

33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bu6mumotexa [JOK
' dazoBbIe TIEPEXO/IbI https://m.edso0.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. DJIEKTPOJANHAMUKA
bubnunorexa LIOK
41 IICKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
4.9 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH 12 bubnnorexa [JOK
' B Pa3JIMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne ni/m P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAs 11 1 3 bubnnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢
99 MexaHu4YecKue U SJIEKTPOMArHUTHbBIS 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
2. 1
3 Onriia 0 3 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crieNMAIBbHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAaHTOBOM ONTHUKHU 6 bu6mmoreka [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

bu6mmoreka [IOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 371pO S https://m.edso0.ru/7f41c97c
Utoro no pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 7 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE
bu6mmorexa [IOK
6.1 Obobuiatowee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®du3uka — HayKa 0 IpHUPOL.
1 Hayunsie MeT(})’K Bl nofHell)HI/Iﬂ 1 bubmmorexa [TOK
ya A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Pois 1 MecTo du3uku B
OPMHUPOBAHHH COBPEMEHHOM
2 I(fap HOII)>'I KapTHUHBI I\/E/I a, B 1 bubmorexa HOK
i pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JAeSITeNbHOCTH
Mroaeu
MexaHn4ecKoe ABMKCHHE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nerokenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMepHOE npsMoIMHENHOE 1 bubnuoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIMHEHHOE 1 bubnnoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHre. Y CKopeHue 1 bu6mmorexa [IOK
CcBOOOIHOTO MaJAEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuueiinoe 1BuxeHHeE. 1 bubnnorexka [JOK



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

JIBr>KeHHEe MaTepUaIbHOU TOYKHU 110

https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH
IIpuHLUII OTHOCUTEIBHOCTH
8 I'amnes. aepuuanbHbIe CUCTEMBI bubmorexa [IOK
' puu https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [Ipuniun
9 cynepno3uiuu cuil. Bropou 3akoH bubmorexa HOK
yHep H ' p N https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuanbHOW TOYKH
10 Tpernn 3akoH HproToHa st bubnunoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTCHHS.
11 Cuia tsoxectu. IlepBas bubmorexa LIOK
P https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument
13 TpeHus. Cuiia COpOTUBIIEHUS TPU bubnnoreka [JOK
NIBIDKECHUH TeNa B JKUJIKOCTHU W https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOE U BpamareabHOe
JBUKEHHE a0COTIOTHO TBEPAOTO
14 Tena. MomenT cuiibl. [1nedo cuibl bubmorexa HOK
' ' B ’ https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUSI TBEPIOTO
Tena
15 NMnynbc maTepuanbHON TOUKH, bubnuoreka [IOK

CUCTCMbI MAaTCPHUAJIBHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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

Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJIbCa. PeakTUBHOE BUIKEHME

16

PaGoTta u MOIITHOCTH CHITBIL.
Kunernueckas sHeprust
MarepuaibHOW Touku. Teopema 00
W3MEHEHUU KMHETUYECKOW SHEePTruu

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

17

IloTeHunanpHas SHEPTHUs.
[loTeHunanpHas 3HEPIrUst yupyro
ne(popMHUPOBaHHOW NIPYKUHBI.
[ToreHmanpHas 3Heprus Teyna
BOJIM3U OBEPXHOCTH 3eMIIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThl HEMOTEHITUATBHBIX CHUJI C
U3MEHEHHEM MEXaHHMUYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOU
JSHEpPruu

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

19

JlaGopatopHnas pabora
«HccnenoBanue cBs3u pabOThI
CHJTBI C I3MEHEHHEM MEXaHUIECKOH
SHEPIUu Tella Ha IpuMepe
pacTsHKEHHS PE3HHOBOTO KTyTa

20

Kontponbras paboTa mo teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Hudbdy3us

https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U

B3aMMOJIEMCTBUS YaCTHUI] BEIIECTBA.

Mopenu cTpoeHHs Ta30B,
KUIKOCTEH U TBEPABIX TEI

23

Macca monexyn. KonnyectBo
BemiectBa. [locTostHHAs ABoraapo

24

TemnoBoe paBHOBECHE.
Temneparypa u e€ uzamepeHue.
[IIxana remneparyp Llenscus

25

Wneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

26

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHEN KHHETUYECKOM
SHEPTUH JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Krnaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3axon JlampToHa. ['a30BbIe 3aKOHBI

28

JlaGopatopHnas pabora
«MccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSTHHS
Pa3pexeHHOTo ra3a

29

N3omponeccel B nealbHOM rasze u
uX rpauueckoe npecTaBieHne

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Buytpennss sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €6 U3MEHEHNUS.

bubmuorexa [JOK

30
KomnyecTBo TemioTs! u padora. https://m.edso0.ru/ff0c5952
BuyTpennss sneprus
OJIHOATOMHOTO HJICAIbHOT'O Ta3a

bubmuorexa [JOK
31 B
HARL TeTLIonepeaatt https://m.edsoo.ru/ff0c5c36
VY enpHas TEMJIOEMKOCTh BEIIECTBA.

39 KonuuecTBo TemnoTs! npu bubnuorexa [JOK
Tertonepenaye. AnunabaTHbIN https://m.edsoo.ru/ff0c5c36
rporecc

33 [TepBblii 3aKOH TEPMOAMHAMUKH U bubnunoreka [JOK
€ro IIpUMEHEHNE K U30IIpoleccaM https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs nporeccoB B

34 npupojie. Bropoii 3akoH bubmorexa HOK

PHpOAS. BTOP https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH

35 [Mpunnun nevicteus u KT bu6nmoreka [JOK
TEIJIOBOM MalllWHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KIT/]

37 DKOJOrH4ecKHe MpoOIeMbl
TETUTOHEPTETUKH
O6o0maromuii ypok

38 «MonI:K n]jll Has}llp ¢uzuka. OCHOBBI bubmorexa HOK

yop ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
39 KonTponbHas padboTa 1mo Teme bubmmoreka [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

«Monexynspaas ¢puzuka. OCHOBBI
TEPMOJIUHAMUKIY

https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.

bubmuoreka [JOK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIIoTHAs ¥ OTHOCUTEIbHAS
41 BJIAXKHOCTH BO3ayxa. HaceIeHHbIi buGnnorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimyeckue u
amopdHbIe TeIa. AHU3OTPOIHS
42 CBOUCTB KpucTaAJUIOB. JKukue Bubmorexa ITOK
P ' a https://m.edsoo.ru/ff0c65f0
Kkpuctaibsl. CoBpeMEHHbIE
MaTepuabl
[InaBneHue n KpUCTATUIU3ALIMSL.
43 V nenpHas TEI0Ta [IABICHUS bubmorexa [IOK
a ) https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6mmoreka [IOK
44
YpaBHCHNC TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
DnexTpu3anus Tel. INeKTPUIECKUN
45 3aps. JIBa BUa DJIEKTPHUECKUX bubmmorexa [TOK
AL g p https://m.edsoo.ru/ffOc6bcc
3aps/ioB
[TpoBOAHWKY, TUIIEKTPUKH U
46 MOJIYTIPOBOTHUKH. 3aKOH bubnuoreka [IOK
COXPAHEHUS JICKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumopeuncTBue 3apsaioB. 3aKkoH
- . bubmuotexa [JOK
47 Kynona. ToueuHbIH 371€KTPUUECKUN

3apsin

https://m.edsoo.ru/ffOc6ced
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48

Hanpsyk€HHOCTB JIEKTPUYECKOro
nosist. [lpuHnun cynepno3unuu
AJIEKTPUYECKUX MoJeu. JInnun
HANPSHKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cwit aiexkTpocTaTHiaeckoro
noist. [Torennuan. PasHocth
OTEHIMATIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTPI/I‘IGCK&SI IMPOHUIACMOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoeémkocTsb. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. DHEeprus
3apsKEHHOr0 KOHJEHCaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHnas pabora "N3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOro pHHTEpA.
DIeKTpoCTaTUYECKas 3allNTA.
3a3emIIeHue AIIEKTPOIpruOOpPOB

55

DIIEKTPUYECKHM TOK, YCIIOBHS €70
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma it
ydacTka Ienu



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

[TocnenoBarenbHOE, NapaUIEIbHOE,
CMEIIaHHOE COEIMHEHNE
npoBoAHKUKOB. JlabopaTtopHas
pabota «3yueHune cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY

0.5

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

57

Pa6ora u moutHOCTH
3JEKTPUUYECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3axon OMa 11 NOJIHOU
(3aMKHYTOM) 2JIEKTPUUECKOM ILIETIH.
Kopotkoe 3ambikanue.
Jlaboparopnas pabota «3mepenue
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COMPOTHUBICHUS

0.5

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

59

PesepBHblit ypok. KonTposbHas
pabota o Teme
"OnexTpoauHamMuka" /
Bcepoccuiickas mpoBepodHas
paborta

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0maromuit ypok
«DQIEeKTPOIMHAMUKAY /
Bcepoccuiickas npoBepouHas
paborta

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DIeKTpOHHAas TPOBOIUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIIJIOB OT
TEMIIEPATYPBL.



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

CBepXIpoBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

62 . 1
CBoucTBa 3JIEKTPOHHBIX ITyUYKOB
[TonmynpoBOIHUKH, UX COOCTBEHHAS

63 Y TIPUMECHas MTPOBOIUMOCTb. 1 bubnmoreka [JOK
CaoucTBa p—N-nepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPEI
DJEeKTPUYECKUHU TOK B paCTBOPAX U
pacraBax 3J€KTPOJIUTOB. bubnuorexa [IOK

64 1
DJIEKTPOJIUTUYECKAS TUCCOIUAIIUS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUYECKUH TOK B raszax.

65 CamMoCTOSTEIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIA pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuyeckue nprudopsl U

66 YCTPOMCTBA M X MPAKTUYECKOE 1 bubnuotexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
KonrtponbHas pabora no Teme

67 «Quekrpocratuka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

68 PezepBHblit ypok. O6o0marommii 1 bubnuoreka [IOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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[TPOTPAMME




11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
(]
Jrj;n Tema ypoxka Beero KonTpoabubie | IlpakTuueckue fl[:;‘?eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoTbI padoTbI pecypeni
ITocTossHHBIC MAarHUTHI U UX

1 B3auMoOJIcicTBYE. MarHUTHOE MOJIE. 1 bubnunoreka LIOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edso00.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHo€e 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubmmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas padora «M3yueHue

3 MarHIETHolso HOE}I KaTymKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBMEe MarHUTHOTO II0JIS Ha
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnorexa [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBEe MarHUTHOTO II0JIS Ha
5 JBHKYILYIOCS 3apsSKECHHYIO 1 bu6muoreka [JOK

yactuiy. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4



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

DNIeKTpOMarHuTHasE MHYKITHUSI.
[ToTok BEKTOpa MarHUTHOMN
uHaykiuu. DJ1C uaaykuuu. 3aKoH
3JIEKTPOMArHUTHON MHIYKIIMU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHOW WHIYKITHH)

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOT'O TOJISl KaTyUIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1e

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiucTBa U ux
[IPUMEHEHHUE: ITIOCTOSIHHBIE
MarHuThbl, JIEKTPOMAarHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHII,
WHIYKINOHHAs I1eYb

10

Ob6o6maromuit ypok «MarautHoe
noJje. DIEeKTpOMarHuTHas

WHIYKIUS)

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarsauTtHoOe 1ose.
SHGKTpOMaFHI/ITHa?I HUHAYKOUA

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUUECKHE
koseOanus. 'apmoHnyeckue

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06



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

KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3Hepruu

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajblX KoJIeOaHu rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

14

KonebaTenbHBIH KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOAaTeTbHOM KOHTYDE.
AHaIIOTHSI MEXITY MEXaHHYECKUMH
U JIEKTPOMAarHUTHBIMU
KOJIeOaHUAMU

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

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SJHEPTUU B UACATBHOM
KOJIe0aTeIbHOM KOHTYpE

bubmmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX1eHHbIE
MEXaHUYECKUE KoJIeOaHMsl.
Pe3onanc. BeiHykxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHyconaIbHBIN TEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

I[eI/IVCTBYIOH.Iee 3HA4YCHHUEC CUJIBI TOKA
W HAIIPpSKCHUA

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

VY CTpoicTBO U MPAKTUYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa MepeMeHHOTr0
TOKa, JIMHUH dIIeKTporepead

bubmuoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUHU.
KynbTypa ncnosib3oBanus
AIEKTPOIHEPTUU B MOBCEAHEBHOU
JKU3HU

21

MexaHnueckne BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHMs U
JUTMHA BOJHBL. [lonepeunsie n
IIPOJIOJILHBIE BOJIHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DNEKTPOMarHUTHBIE BOJIHBL, UX
CBOMCTBA U cKopocTs. [Ikana
OJICKTPOMAriMuTHBIX BOJIH

bubnmnorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnosiokamnus



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTponpHas padota «Konebanus

bubnunorexa LIOK

25
Y BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoOCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpeje. bubmmoreka [JOK
Todeunslii KICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHnus cera. [loctpoeHnue bubmorexa HOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXEHUH B IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [TomHoe
28 BHYTPEHHEE OTpaKCHUE. bubnuoreka [IOK
[IpenenbHbIA yroa noaHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
29 JlabopaTtopHas pabota «3mepenue bubmuoreka [IOK
MOKa3aTelis MPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit
30 B irH3e. DOpMyIia TOHKOW JTHH3BI bubmorexa [IOK
- TOPMY, ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGoparopHas paboTa
31 «HMccnenoBanue CBOMCTB
U300paXeHH B TUH3AX)
Hucnepcus cera. CrosXHbIH
39 cocraB Oenoro cBeTa. L[Ber.
JlaGopartopHas paboTa
«Habmronenne mucriepcuu cBeTay
bu6 OK
33 WuTepdepenmus crera. uosmorexa I1

https://m.edsoo.ru/ffOced22



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

Hudpakuus cera.
Judpakumonnas pemeérka

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubnunorexa LIOK

34
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U

35 YCTPONCTBA U YCIIOBHSI X
0e30MacHOro0 MpUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIaCCUYECKOU MEXaHHUKH. bubmuoreka [{OK
[TocTynatel cieniuanbHOU TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMeIJICHHUE bubmmorexa LIOK

P ) https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJbC

38 peNSITUBUCTCKOU yacTUllbl. CBA3b bubmmnoreka HOK
MAaCCBhI C SHEPTUEH U UMITYJIHCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
Konrtponbnas pabora «OnTuka.

39 OCHOBEI ceHaIbHON TEOPHUH bubnmorexa [IOK

p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonsl. opmyia [1nanka. bu6muoreka [JOK
OHeprust 1 UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE BuG OK

41 doroaddexra. OnpiTer A. T nomorexa L

CromneroBa

https://m.edsoo.ru/ffOcffc4



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

3akonbl portodddexra. YpaBHEHHE

bubnunorexa LIOK

42 OunmrerHa s Goroaddexra.
aut Gotood https://m.edso0.ru/ff0d015e
«Kpacnas rpanuma» ¢potodrddexra
Jasnenne ceera. Onbrtel I1. H.
43 JlebGeneBa. XuMHUYECKOE ICHCTBUE bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHU4yecKkue ycTponucTBa 1
44 MIPaKTUYECKOE TPUMEHEHHUE:
dboTo31eMeEHT, GOTOIATUHK,
COJTHEYHas OaTapesi, CBETO IO/
45 Pemienue 3anay 1o teme bubmuoreka [{OK
«IeMEHTBI KBAHTOBON ONITHUKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI
46 Pesepdopna no paccesnuio a- bubmmnoreka HOK
yactull. [Inanerapnas mozaesns https://m.edsoo.ru/ff0d091a
aToma
bubmmoteka IIOK
47 ITocrynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne
48 (OTOHOB IpU Mepexoie aToma ¢ bubmuoteka [IOK
OJIHOTO YPOBHS SHEPTUU Ha APYTOM. https://m.edsoo.ru/ff0dOafa
Bune! cnektpos
BoaHoBbIe CBOKMCTBA YaCTHII.
Bounbl ne bpowTs.
. bubnuotexa [JOK
49 KopnyckynsipHo-BoaHOBOU

AyaJIn3M. CnoHTanHOE U
BBIHYKJICHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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50

OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PaAMOaKTHBHOTO M3TYUCHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffod0fd2

51

CaowcTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIM U O3UTPOHHBIW
Oera-pacnan. ['amma-usinydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CB3U HYKJIOHOB B SIIpE.
S nepHblie peakuuu. AnepHbIA
peakrtop. [IpoGiemsl,
NIEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI AIEPHOU IHEPTETUKHU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOIIO/IEHUS ¥ PETUCTPAINH
31eMeHTapHbIX yacTtull. Kpyrisii
cron «DyH1aMeHTaJIbHbIE
B3auMOJICUCTBUA. EMUHCTBO
(GU3UYIECKOW KapTHHBI MUPa»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTHS aCTPOHOMUHU.
[IpuknanHoe 1 MEUPOBO33PEHYECKOE
3HauYEHUe acTpoOHOMUU. Bun



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE€31HOTO HeOa. Co3Be3usl, SIpKUe
3BE3/bI, INIAHETHI, UX BUJIMMOE
npmkenue. CoaHedHas cucTeMa

56

Counune. ConHeunast akTUBHOCTD.
Nctounuk sueprun CosHIa U 3BE3]1

57

3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/1bl TJIABHOU
MOCJIEI0BAaTEIbHOCTH. BHYyTpEeHHEee
ctpoenue 3B€31. CoBpeMeHHbIE
MPEJCTABICHUS O TPOUCXOKICHUN
u 3Bosounu CollHIa U 3BE3]1

58

Mineunsr [1yte — Hama
lNanmaxruka. [lonoxxenue n
nxenne ComHia B [NamakTuke.
I'anaktuku. YepHbIe OBIPHI B Apax
raJIaKTUK

59

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuenue.
Mertaranaktuka

60

Hepermennsie npo6iaembl
aCTPOHOMUHU

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o06matomuii ypok. Pons dhuszuku
¥ aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUAIBHON U




ITHYECKOH cdepax NesTeTbHOCTH
YeJIoBeKa

63

O6o6marmuii ypok. Pons u Mmecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
(bu3HYECKOM TeoprHr B
(bOopMHUPOBAHUH ITPEICTABICHHI O
¢du3nvecKoil KapTHHE MUpa

65

O06o6maromuii ypok. Mecrto
(bu3nUeCKOit KapTHUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJICTaBICHU O IPUPOJIE

66

PesepBHBIi ypok. MarHuTHoOE 1osie.

SHCKTpOMaFHI/ITHaH HHIAYKIOHA

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHn
OTHOCHUTEIIbHOCTH

68

Pesepnblii ypok. KBanrosas
¢du3uka. DeMeHThl ACTPOHOMHH U
acTpopU3UKHI

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpHUMEpPax pojib M MeCTO (HU3UKH B
(dbopMUPOBaHUN COBPEMEHHON HAyYHOU KapTUHBI MUPA, B Pa3BUTUU
COBPEMEHHON TEXHUKM M  TEXHOJIOTHM, B  MPAKTUYECKON

NEITEILHOCTH JI0AeHN

10.2

YuuThIBaTh TPAHWULBI NPUMEHEHHS HW3YYCHHBIX (U3NIECKHUX
MOJIEJIEH: MaTepuaibHas TOYKA, MHEPLMAIbHAs CUCTEMA OTCYETA,
abCoNOTHO TBEPJOE TEJ0, MICANbHBIA Ta3; MOJEIU CTPOCHHS
ra3oB, KUJAKOCTEN U TBEPABIX TE€JI, TOUCYHBIM DJIEKTPUUECKUH 3apsi]

— TIpU pemeHun pu3nyecKux 3aaad

10.3

Pacnio3naBath ¢usnveckue sBJICHHUS (IIPOIECCH) U OOBACHATH MX
Ha OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJISIPHO-KHHETHUECKON
TEOPHH CTPOCHUS BEHIECTBA M IJICKTPOIUHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE  MPAMOJUHEHHOE  JBUIXKEHHE, CBOOOJTHOE
najeHue  Tel, JBWKEHHWE TI0  OKPY)KHOCTH,  HWHEpIHS,
B3aumojiericteue Tten; auddysus, OpOYHOBCKOE JBUIKEHHUE,
CTPOCHHUE JKHUJIKOCTEH M TBEPMABIX TEJ, H3MEHEHHUE 00bEMaA TN TIPH
HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOHJIEHCAIUs, TUTABJICHHE, KPUCTAIUTU3AIINSI, KUTICHUE, BIaKHOCTh
BO3JIyXa, TOBBINICHUE JABJICHUS Ta3a IMPH €ro HarpeBaHUU B
3aKPBITOM COCYJIe, CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B

H3o0IIponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBUE 3apAa0B

10.4

OnucelBaTh MEXaHUYECKOE JABM)KEHHE, HCIIONb3Yysd (U3NYECKUe
BEJIMYUHBI:  KOOpAWHATa, IyTh, IEPEMEIIEHUE, CKOPOCTD,
YCKOpPEHHE, Macca Tejla, CWIA, UMIIYJIbC Tejla, KUHETHYeCcKas
SHEprus, TMOTEHIHAIbHAsl JHEepPrus, MexaHudyeckas paboTa,
MEXaHWYECKass MOIIHOCTh; IPU OMUCAHUU IPABUIBHO TPAKTOBAaTh
¢bu3nyecKuit CMBICI HCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U
eIMHUIIBI,  HAaXOAWUTh  (OPMYJIbI,  CBS3bIBAIOIIME  JIAHHYIO

($U3MUECKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHU




10.5

OnuceiBaTh HM3y4YCHHBIC TEIJIOBBIC CBOMCTBA T M TCIUIOBBIC
SIBIICHUS, WUCIOJBb3ysl (U3MYECKUE BEJIMYMHBI: JaBJICHUE Tasa,
TEMIIepaTypa, CpeIHsAs KHHETHYeCKas OSHEPrHs XaoTHYECKOTro
JIBYDKEHHUSI MOJICKYJI, CpPEJIHEKBaIpaTHYHAs CKOPOCTbh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS OJHEprus, pabora rasa,
KOA(D(PUIMEHT TOJIE3HOTO NEHCTBUSI TETUIOBOTO JBUTATENS; TPH
ONMHCAaHWM  TMPABWILHO  TPAKTOBAaTh  (DU3MYECKHHA  CMBICIT
UCIIOJIb3YEMbIX BEJIHYUH, UX O0O3HAYCHUS W CAMHUIIBI, HAXOIUTH
GbopMyJIbl, CBA3BIBAIONIUE JAaHHYIO (HU3UYECKYI0 BEIMYUHY C

JIpPYTAMH BEJIUYUHAM

10.6

OnucelBaTh HM3ydEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U
AIIEKTPUYECKUE SIBIEHUS (TIPOLIECCHI), HCIHOJB3YsA (U3UUYECKUe
BEJIMYMHBI:  JJEKTPUUECKUN  3apsij,  AJIEKTPUYECKOE  IIOJIE,
HaNpsOKEHHOCTh T0JIsA, MOTEHLMA, Pa3HOCTb MOTEHLHAIOB; IPH
ONHUCAaHUM  NPAaBUIBHO  TPaKTOBaTh  (PU3MUYECKUI  CMBICH
UCTIOJIB3YEMBbIX BEJIMYMH, UX 0003HAUEHUS M CIUHHIIBI;, YKa3bIBATh
(GopMyJibl, CBA3BIBAIOIINE MJAHHYIO (U3UYECKYIO0 BEJIIMYUHY C

APYyruMu BCJIIMUNHaAMU

10.7

aQHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBJIEHUS, HUCHOJb3Ys
¢u3nyecKre 3aKOHbI ¥ MIPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTeHMS, |,
II m III 3axkonel HbIOTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOU
DHEPIUH, 3aKOH COXPAHEHHUs HMILYJIbCA, NPUHLHUII CYNEPIO3ULIUU
CUJI, TPUHIMII PAaBHOINPABUsS WHEPLUUAIBHBIX CHCTEM OTCYETa;
MOJIEKYJIIPHO-KMHETHYECKYI0O ~ TEOPHUI0  CTPOCHMS  BELIECTBA,
ra3oBbIC 3aKOHBI, CBA3b CPEIHEH KUHETUYECKON YHEPTUHU TEIJIOBOTO
JIBIDKEHUSI MOJIEKYJ C aOCONIOTHOM TeMIiepaTypoi, NepBbIi 3aKOH
TEPMOJMHAMUKH;, 3aKOH COXPAHEHHs DJIEKTPUYECKOIO 3apsAna,
3akoH KyioHa; mpu 3TOM pa3nuuarh CIOBECHYHO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAKEHHWE M YCJIOBUS (TpaHUIIb,

0011aCcTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC TPUHIIMIIBI JEHCTBUS MAallIWH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HUX O€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BrimmonmasaTs OKCIICPUMCHTBI IO  HCCICJOBAHHIO (1)1/13PI‘—ICCKI/IX
SIBIICHUH U nponeccoB € HMCIIOJIB30BAaHUCM IMPSAMBIX U KOCBCHHBIX

U3MEpeHui; mpu 3TOM (GOpPMYIHpoBaTh mpolieMy (3amauyy) H




TUIOTEe3y y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
IPEeTI0KEHHOT O o0opynoBaHus, IPOBOJIUTH ONBIT U

(bopMyITUpPOBATH BHIBOIBI

10.10

OcymiecTBiIsATh TpsSMbIE M KOCBEHHBIE W3MEPEHHUs (PU3UUECKUX
BEJIMYMH; IPU 3TOM BBIOMPATh ONTUMAIIBHBINA CIIOCOO M3MEPEHUs U
UCIIOJB30BaTh  W3BECTHBIE  METOABI OLICHKH  IIOTPEIIHOCTEN

M3MEpPEHU

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (PU3HMUECKUMH BEIMYMHAMU C
WCIIOJIb30BaHUEM IIPSAMBIX MU3MEPEHUM; IIPU 3TOM KOHCTPYHMPOBATh
YCTAHOBKY, (PMKCHUPOBATh PE3y/IbTaThl NOJIYYEHHOM 3aBHCUMOCTH
($u3NYeCKUX BEIMYUH B BHJIE TAOJIUI] U TPa(UKOB, JeaTh BBIBOJBI

10 pe3yJibTaTaM MCCIIEA0BAHUS

10.12

Cobmoiate  mpaBwia 0e€30MacHOr0 Tpyda NpHU MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
HCCJIEI0BATEIbCKOM u IPOEKTHOI JeSITEJIbBHOCTH c
HCIIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPONCTB M J1aOOPaTOPHOIO

o0opynoBaHus

10.13

Pemrate pacu€rHble 3amauM € SBHO 3aJaHHOW (U3UUECKOM
MO/JIEJIbI0, UCTIONB3YS (PU3MUECKHE 3aKOHBI U IPUHIIUIIBI; HA OCHOBE
aHalu3a YCIIOBMsS 3aJauyd  BbIOMpaTh (U3WYECKYI0 MOJEIb,
BBIJIENIATh (pU3MUYECKHE BETUYMHBI U (POPMYIIbI, HEOOXOAUMBIE IS
e€ pelleHus, IPOBOAUTH pPACYETBl U OLEHHUBATH PEAIbHOCTH

MOJIyYEHHOT0 3HA4Y€HUs (PU3HUECKON BEIUUNHBI

10.14

Pemarp  KkauecTBEHHBIE  3aJauyd:  BBICTpAaUBaTb  JIOTUYECKHU
HEIIPOTHUBOPEUYMBYIO ILIEMIOYKY pACCYKICHMM C ONOpoOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘I€CKI/IC SABJICHUA

10.15

Hcnonb30BaTh MNpU pElICHUMH YYEOHBIX 3aJlad COBPEMEHHBIE
MH(OPMaLlMOHHBIE TEXHOJIOTMM JJISi MOHMCKA, CTPYKTYpHUPOBaHUS,
MHTEPIIPETAIMU U MPEACTABICHUSI Y4eOHON U HAayYHO-TIONMYJISIpHON
uHpOpMallUK, TOJXYYEHHOW M3  pa3IMYHBIX  HMCTOYHHKOB;

KPUTHYCCKU aHAJIIM3UPOBATH ITOJTYy4aCMYIO I/IH(I)OpMaI_[I/IIO

10.16

[TpuBOIUTH MPUMEPHI BKJIaJa POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, OObSICHEHHE MIPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

10.17

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHOI

KU3HM I oOecredeHus: O€30MacHOCTH TpH  OOpalieHuu C




npubopaMyl M TEXHMUYECKUMHU YCTPOWCTBAMHU, [UISl COXpPaHEHUs
310pOBbsl U COOJIOACHUS HOPM DSKOJOIMYECKOIO IIOBEICHUS B

OKpY>Kalolleu cpee

10.18

PaGorate B rpynmne C BBIMOJTHEHHWEM Pa3IUYHBIX COIMATIBHBIX
poJiel, IIaHUPOBATh PadOTY TPYIIIEI, PAIIMOHATLHO PACTIPEILCIAThH
00S13aHHOCTH U ILJIAHUPOBATh JESATENBHOCTh B HECTaHIAPTHBIX
CUTYyallUsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXJOr0 U3 YUaCTHUKOB

TPYNIBL B PELICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

11 KIIACC

Kon
NMpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHO MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

111

JleMoHCTpHpOBaTh Ha IpUMEpPax pojb M MeCcTo (U3MKU B
(bopMHpPOBaHNN COBPEMEHHOM Hay4yHON KapTHHBI MUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKM U  TEXHOJIOTMM, B  IPAKTUYECKON
NeATeTbHOCTH JIFOJIEH, IIEJIOCTHOCTh W E€IUHCTBO (DU3UUYECKOMN

KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl TMPUMEHEHHS M3YYEHHBIX (U3NYECKUX
MOJEJICH: TOYEUYHBbIM JJIEKTPUYECKUN 3apsl, sAIepHas MOJEib
aromMa, HYKJIOHHAas MOJEIb AaTOMHOIO sApa IIpU pELICHUU

(bI/ISI/I‘leCKI/IX 3aaad

11.3

Pacno3naBath (u3nueckue sBIEHUS (MPOLECcChl) U OOBSICHATH UX
Ha OCHOBE 3aKOHOB OJJIGKTPOJMHAMUKHA W KBaHTOBOH (PH3HKH:
3JIEKTpUYECKasl MMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE  JCWCTBUS  TOKA,  B3aUMOJEHCTBHE  MAarHHUTOB,
DIIEKTPOMArHUTHAS WHAYKIHS, ICWCTBUE MAarHUTHOTO IIONIsI Ha
MPOBOJHUK C TOKOM W JIBHKYIIUKCS 3apsill, JIEKTPOMAarHUTHEIC
Kosie0aHUsT U BOJHBI, MPSIMOJMHEHHOE PpachpoCTpaHEHUE CBETa,
OTpa)keHHe, TMpeloMJIeHHe, UHTeppepeHuus, audpakuus u
MOJISIpU3alsl  CBETa, JHCIEPCHS CBETa, (DOTORIIEKTPHUESCKHIMA
abdexr (dhotorddexr), cBeToBOoe HaBieHHE, BO3HUKHOBEHHUE
JUHEWYaToro CIeKTpa aromMa BOJOPOJA, €CTeCTBEHHas |

HNCKYCCTBCHHAA PpaJUOAKTHBHOCTDb

11.4

OnuceiBaTh H3y4eHHBIE CBOMCTBA BeUIeCTBAa (DIEKTPUUECKUE,




MarHuTHBIE,  ONTHUYECKHE,  DJICKTPUYECKYID  IPOBOJUMOCTD
pa3IMYHBIX CpEA) U DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCIIONB3YS (PU3MYECKHe BEIMYUHBL: JJIEKTPUYECKHUM 3apsj, cuiia
TOKa, ANEKTPUUYECKOE HanpsDKEHue, ANEKTPUYECKOE
COMPOTHBIICHUE, pa3HOCTh mnoTeHmuanoB, JJIC, pabora ToOKa,
WHAYKIUS MarHUTHOTO ToJs, cuia Awmmepa, cuia JlopeHna,
WHAYKTUBHOCTh KaTYUIKU, SHEPTHsl AJIEKTPUYECKOTO U MAarHUTHOTO
MoJieH, MepHoJ] U 4acToTa KoseOaHuil B KojeOaTeIbHOM KOHTYpE,
3apsil ¥ CHJIa TOKA B MPOLIECCE TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KoseOaHui, (POKyCHOE pacCTOSIHUE U ONTHYECKas CUIIA JIMH3BI; TIPU
ONMHMCAHUM  TPABWIBHO  TPAaKTOBaTh  (DU3MUYECKUH  CMBICT
UCIOJIb3YEMBIX BEIHUYMH, UX 0003HAUCHUS U CIUHHIIBI; YKA3bIBaTh
(dopMyInbl, CBS3BIBAIOIIME JAHHYI (H3UYECKYI0 BEIHYUHY C

APyruMu BCIIMUMHaAMU

115

OnuceiBaTh  M3y4YEHHBIE KBAHTOBBIE SBJICHMS M  IIPOLIECCHI,
UCTIONB3YS (PU3NYECKUE BEIMYMHBI: CKOPOCTH DJIEKTPOMArHUTHBIX
BOJIH, JUITMHA BOJIHBI M YaCTOTa CBETA, DHEPTHsI U UMITYJIbC (pOTOHA,
[epuoj IoJlypacmaja, JSHEprus CBsA3M AaTOMHBIX s1ep; IIpHU
ONMMCAaHWU  TPABUIBHO  TPAaKTOBaTh  (U3NYECKUI  CMBICI
HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHHUS U €IUHUIIbI; YKA3bIBATh
GbopMynbl, CBA3BIBAIOLIME JAHHYIO (QU3NYECKYI0 BEIUYUHY C
JPYTMMH  BEJIMYMHAMH, BBIYHMCIATH 3HAUeHHE (U3MUYECKOM

BCIIMYHMHBI

11.6

AHanu3upoBaTth (U3NYECKUE IMPOLECCHl U SIBJICHUS, HCIONb3YA
¢u3nyeckue 3aKOHbl M NPUHUMIBL 3akoH OwMa, 3aKOHBI
MIOCJIEZ0BATENBHOIO U MApPAJUIEIbHOIO COECIUHEHUS! IPOBOJHUKOB,
3akoH Jlxoyns — JleHma, 3aKOH 2JIEKTPOMArHUTHONM WHIYKIUH,
3aKOH  TPSAMOJIMHEHHOTO  pacHpOCTPAHEHUS  CBETa, 3aKOHbI
OTpaXEHMsI CBETa, 3aKOHBl IIPEJIOMJICHUS CBETA, YpPaBHEHHUE
OunmreitHa 11 porodddexra, 3aKoH COXpaHEHHs IHEPTHH, 3aKOH
COXpaHEHHUs HUMIIyJIbCa, 3aKOH COXpPAHEHUS JJIEKTPHUUYECKOTO
3apsja, 3aKOH COXpPaHEHMs] MacCOBOIO 4HCIa, MOCTynaTsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja; pu 3TOM Pa3andaTh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €ro MAaTeMaTH4YEeCKOE BBIPAKEHUE U

ycioBus (rpaHuIlbl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpeIIeJ'IHTL HaIllpaBJICHUC BCKTOPAa MHAYKIUU MArHUTHOI'O IIOJIA

IIPOBOAHMKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna




11.8

CTpouTh © OINHKCHIBAaTh HW300paKEHHE, CO3[1aBAEMOC TUIOCKUM

3EpPKaJIOM, TOHKOW JINH301

11.9

BBINONHATE  OKCIIEPUMEHTBI MO0 HCCIICAOBAHUIO  (U3UYECKUX
SIBIICHUH W TPOIECCOB C KCIOIB30BAHUEM TMPSMBIX U KOCBEHHBIX
U3MEpEeHUil; mpu 3ToM GOpMyIUpOBaTh MpodieMy (3amady) u
THIIOTE3y Y4eOHOrO OKCIEPUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEIOKEHHOTO o0opynoBaHus, IPOBOJTUTH OTIBIT u

(bopMyIUpPOBaTh BEIBOJIBI

11.10

OCYH_ICCTBJ'IHTB IIpsAMBIC W KOCBCHHBIC H3MCPCHUA (bHSPI‘IeCKI/IX
BCJIMYHMH; IIpU 3TOM BBI6I/IpaTB ONTHMAJIbHEIN CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh HN3BCCTHBIC MCETO/bI OLCHKU HOFpeHIHOCTef/'I

U3MEPEHUMN

11.11

Uccnenosars 3aBUCUMOCTH buznuecKkux BEJIMYMH c
HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUM; MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThI IMOJYYCHHON 3aBUCHMOCTH
(GU3HYECKUX BEIMYHMH B BUJC TaOIUI U Tpa(UKOB, eIaTh BHIBOJIBI

I10 pe3yjibTaTaM HUCCICAOBaHUA

11.12

CoOmoaTe mpaBuiia 0O€30MacCHOTO Tpylda WpH MPOBEICHUHU
UCCIe0OBaHUN B paMKax Y4yeOHOro »SKclepuMeHTa, y4eOHO-
UCCIIEIOBATENIbCKON U MIPOEKTHOMN JeSITeIbHOCTH c
UCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB U J1a00paTOpHOTO

00opyn0oBaHUS

11.13

Pemarp pacu€THble 3aaud C SBHO 3aJaHHON (QHU3UYECKOU
MOJIeJIbIO, UCTIONB3YS (PM3HUECKHE 3aKOHBI U TPUHIIUIIBI; HA OCHOBE
aHaJgM3a YCJIOBHS 3aJa4yd BbIOMpATh (PU3UYECKYIO MOJIEb,
BBIJICNISATh (DU3UYECKUE BEIHMYUHBI U (HOPMYIIbI, HEOOXOIUMBIE IS
€€ pelleHus, IPOBOAUTH PACYETBl MU OLEHHUBATh PEAJIbHOCTH

MOJIYYCHHOI'O 3HAaUCHUA (bHSH‘-ICCKOfI BCIIMYHHBI

11.14

PemraTs Ka4YC€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTHYCCKH
HCIMIPOTUBOPCUMUBYO  HCIOYKY paCCY)KI[eHI/Iﬁ C 01'[0p0171 Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (pI/IBI/I‘-ICCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MpU pelIEHUH Y4YEOHBIX 3aJad COBPEMEHHbIE
MH(OPMaLIMOHHBIE TEXHOJOTMH JJIs MOHMCKA, CTPYKTYpUPOBaHUS,
MHTEpHpeTalii U Npe/CTaBiIeHNs y4eOHOW M HAayYHO-TIOMYJISIPHOM
uH(pOpMallMK,  TOJYYEHHOH U3  PAa3IMYHBIX  HMCTOYHUKOB;

KPUTUYECKH aHAJIM3UPOBATH MOTydaeMyro HH(POpMAIHIO




11.16

OOBSICHATH MPUHLUIIBI JICHCTBUS MAIIMH, TIPUOOPOB U TEXHUIECKUX
YCTPOKMCTB; pa3inyaTh YCJIOBHS MX OE€30MACHOTO HCIIOJIb30BAHUS B

HOBCCI[HCBHOfI KHU3HHU

11.17

[TpuBOANUTE MPUMEPHI BKJIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HayKH, B OOBSICHEHHWE IPOILECCOB

OKpYy2Karoumero Myupa, B pa3BUTUC TEXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETUUECKHE 3HAHUS 10 (DU3UKE B MMOBCEIHEBHON
KU3HU JUis  oOecriedeHus Oe30MacHOCTH TIpH  OOpallieHuH ¢
npubopaMu M TEXHHYECKHMHU YCTPOWCTBAMH, Ui COXPaHCHHS
30POBbSI M COOJIIOJICHUS HOPM 3KOJIOTHYECKOrO IOBEJCHUS B

OKpY’Karollen cpeze

11.19

PaboTath B rpynime c BbIIIOJHEHUEM PA3JIMYHBIX COLMATIbHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy TpyNNbl, paIMOHAIBHO  paclpeleNirTh
0053aHHOCTH ¥ IUIAHUPOBATh JESITEIBHOCTh B HECTAHAAPTHBIX
CUTyallUsIX, a/IeKBaTHO OLEHMBATh BKJIAJ KaXJIOr0 M3 YYaCTHHUKOB

IPYNIIBI B PEIICHUE PacCMaTPUBAEMOM MTPOOIEMBI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

duszuka — Hayka o npupone. Hayunbie
METOJIbI TO3HAHUA OKPYXKAIOLIEro MHUpA.
Ponp skcnepumeHTa M Teopuu B Ipoliecce
MO3HAHUS  MPHUPOABL.  ODKCIEPUMEHT B

buznke

1.2

MogenupoBanne (GU3NYECKUX SBICHUNA |
IIPOLIECCOB. Hayunsbie TUIIOTE3bI.
@usnueckue 3aKOHbl U TeOopuH. I'paHuIbI
OPUMEHUMOCTH  (DU3HYECKUX  3aKOHOB.
IIpunnun coorBercTBua. Ponp m mMecto
¢u3ukn B (HOPMUPOBAHMM COBPEMEHHOM
Hay4YHOM KapTHHBI MHUpa, B IPAKTUYECKOU

JIESATEIbHOCTH JI0JeH

MEXAHUKA

KNMHEMATHUKA

2.11

MexaHu4deckoe JABHIKCHUC.
OTHOCHTEILHOCTh MEXaHHUYCCKOTI'O

nerxeHus. Cucrema orcuéra. TpaekTopus

2.1

2.1.2

ITepemenienue, CKOpOCTh (cpenusist
CKOpPOCTb, =~ MI'HOBEHHas  CKOpOCTh) |
YCKOpEHHE  MaTepuaJbHOW  TOYKH, HX
IIPOEKIIMM HAa OCH CHUCTEMBI KOOpJUHAT.
CnoxxeHue mepeMelieHuid U CII0KEHHe

CKOpOCTEU

2.1.3

PaBHOMeEpHOE u PaBHOYCKOPEHHOE

npsSMOJIMHEtHOe  nBIWKeHue. [ 'paduku




3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUsl, MyTH U  IepeMelICHUs

MaTepHaHBHOﬁ TOYKHU OT BPCMCHHA

2.14

CBoOoaHoe majieHre. Y CKOpeHue

CcBOOOIHOTO MaICHUSA

2.15

KpuBonunelinoe nBuxenue. PaBHOMepHOE
JIBIDKCHHE  MaTepUAIbHOM  TOYKH MO
OKPY>KHOCTH. YTJIOBasi CKOPOCTh, JHUHEIHAs
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOCTPEMUTENLHOE YCKOPEHUE

2.1.6

Texauueckue YCTPOﬁCTBaZ ClInaomMeTp,
JABMKCHUC CHApAAO0B, LCIHLIC U PCMCHHBIC

nepcaadun

2.1.7

IIpakTrueckue paboTHL. N3mepenue
MTHOBEHHOHl  ckopoct.  MccienoBanue
COOTHONLICHU A MCXKIAY nyTiaMHU,
IIPOMJICHHBIMU TEJIOM 3a MOCJIEJ0BATEIbHBIC
paBHBIE  IIPOMEXKYTKM  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHU C HAa4YaJIbHOU
CKOpPOCTBIO, paBHOW Hymw0. M3yuyenue
JBIDKEHUS IApUKAa B BA3KOW KHMJKOCTH.
W3ydyeHue nBuKeHHsI Tena, OpOIIEHHOIO

TFOPHU30HTAJIIBHO

2.2

JTMHAMUKA

2.2.1

IIpunoun  otHOocutensHOCTH — [anmnes.
IlepBbiit 3akoH Hprorona. MuepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [Tpuanun

CYNEPIIO3UIUN CUII

2.2.3

Bropoii 3akon HproTOHA 1111 MaTepranbHON
TOYKM B UHEPLUAILHOW CUCTEME OTCUETa
(UCO). Tpermit 3akon Hprotona mus

MaTCpHaAJIbHBIX TOUCK




2.24

3akoH BcemMupHoro taroreHus. Cuna
Tsokectd. IlepBas kocMuuecKas CKOpPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKEHHS W CWIa TPEHHS IOKOS.
Koadduument TPEHHUSL. Cuna
CONPOTHBIICHUS TPU JIBUKECHUU Tella B

KUIKOCTH HUJIN ra3c

2.2.7

HOCTYHaTeJILHOG n BpamaTCJIbHOC

JBHXXCHUC a0COJIFOTHO TBépI[Ol"O TCJ1a

2.2.8

MomeHTt CHJIBI OTHOCHUTEIILHO ocH
BpaIlCHUS. [Ineyo CUJIBI. YciaoBus

paBHOBecust TBEpAoro Tena B UCO

2.2.9

TexHuYecKkrne YCTPOMCTBA: MOAUIMITHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CIIYTHHUKOB

2.2.10

IIpakTrueckue paboThLI. N3yuenune
JIBIDKEHUS ~ Opycka 1O  HaKJIOHHOM
TUIOCKOCTH TIOJ JICCTBUEM HECKOJBKUX
cwi. MccnemoBaHue 3aBUCUMOCTH  CHJI
YIPYTOCTH, BO3HHUKAIOIINX B
negopMupyeMoil TNpyXHHE M PE3UHOBOM
oOpa3le, OT BEIMYMHBI UX JAePOopMaIliH.
HccnenoBanue  yclnoBU — paBHOBECHS

TBEPJIOTO TeJIa, UMEIOIIETO OCh BPAIEHHUS

2.3

3AKOHBI

COXPAHEHUMA B MEXAHUKE

2.3.1

NMnynsc MarepualbHOM TOYKH, CHCTEMBI
MaTepuaNbHBIX To4YeK. MMmynec cuisl M

HU3MCHCHUC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaHeHus wmmyiasca B HCO.

PeakTuBHOE ABHKEHHE

2.3.3

Pa6Gora cunel

2.34

MoONIHOCTE CHIIBI




2.3.5

Kunernueckass sHeprus  MaTepUAIBHOU

ToukH. Teopema 0 KHHETHYECKON SHEPrUr

2.3.6

ITorenumanpHas SHeprus. lloTeHnumanbHas
JHEPrus yIpyro nepopMHUpOBaHHON
npyxuHbl. [loTeHnmanbHas dSHeprus Tteia

BOJIM3U MMOBEPXHOCTH 3eMIIU

2.3.7

[loreHnManpHBIe W HEMOTCHIIMATLHBIC
cwibl. CBsi3b PabOTBHl HEMOTEHIUATBHBIX
CHJI C U3MCHCHHEM MEXaHUYECKOI 3HEpruu
CHUCTEeMBI ~ Tel.  3aKOH  COXPaHCHHUS

MEXaHUYeCKOM OHCPIUun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpoWCTBa:  JABH)KECHHE
paker, BOAOMET, KOIep, HPYKUHHBIN

IIHUCTOJICT

2.3.10

[TpakTueckue pabotbl. M3ydeHue cBs3u
CKOpOCTEH TeJN Tpu HEYNpyroM yaape.
HccnenoBanne cBsizu pabOTBl  CHUTBI €

H3MEHEHHEM MEXaHHISCKOM OHEPTIHUHU TCJIa

3 MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OcCHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJISIPHO-
KMHETUYECKOM  Teopuu.  bpoyHOBCkoe
3.11 JIBUKECHHE. Huddysus. Xapakxtep
JBIKEHUS M B3aUMOJEHCTBHSA  YacCTHII
BelIeCTBa
3.1 Mognenu cTpoeHus Tra3oB, >KUIKOCTEH U
3.1.2 TBEPABIX TE€T U OOBACHEHHWE CBOMCTB
BELIECTBA HA OCHOBE ITUX MOJIENEN
313 Macca wmomnekyn. KonmuecTtBo BemiecTsa.
ITocrosinHas ABoragpo
314 TermmoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [lkana remnepatyp Llenbcus




3.15

Mopgens wupeampHoro rasa. OcHoBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHHETHYIECKOM

TCOpHUU UACAIBHOTO Ira3a

3.1.6

AGcomoTHass — Temmeparypa Kak — Mepa
CpPEeIHEN KMHETUYECKON 3HEPrUy TEIUIOBOIO
JIBrKeHMs yactun rasa. [llxana temmneparyp

KennrBuna

3.1.7

VYpaBuenne Knaneiipona — Mengeneesa.

3akoH /lanbToHa

3.1.8

l'azoBpie  3akoHbl.  M3ompomeccsl B
uealbHOM rase C MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: U30TEpMa,

n30X0pa, n3odapa

3.1.9

TexHudyeckue  yCTpOWCTBA:  TEPMOMETP,

OapomeTp

3.1.10

[Tpaktuyeckue pabotel. M3mMepenue macchel
BO3J1yXa B KJIACCHOM KOMHAre.
Hccnenosanue 3aBUCHUMOCTH MEXIY
napaMeTpamMM COCTOSIHUSL  Pa3peXeHHOIo

rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

321

TepMOI[I/IHaMI/I"ICCKaH CHUCTCMaA. BHYTpeHHHH
OHEPTHUA TepMOILHHaMHHGCKOﬁ CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUSA

3.2.2

KonnuecTtBo TEIJIOThI u pabora.
BryTpennss SHEPIUs OJTHOATOMHOTO

nACaJIbHOro ra3sa

3.2.3

Buael Tennonepegaun: TEIIONPOBOIHOCTb,
KOHBEKUMsA, H3IydyeHHe. TermnoéMKocTh
Teaa. YJelbHas TEIUIOEMKOCTL BEIISCTBA.
Pacuér KOJINYECTBA TEIJIOTHI IpU

TEIIonepeaaqdc

3.24

ITepBbrit 3aKOH TEPMOJIMHAMUKH.




IIpumeHeHue IIEPBOro 3aKOHA
TEPMOJUHAMUKA K U30IIPOLECCAM.

['paduueckas uaTEpIIpeTaIys paboThHI ra3a

TernoBble MamuHbl. [IpUHIMIIBL AEHCTBUS

TEIIOBBIX MalIMH. [Ipeobpa3oBanus
SHEpPIruu B TEIUIOBBIX MallHax.
3.25
Koadduuuent nosnesnoro neiictust (maiee
— KITJI) termoBoit mamuubl. [ukn KapHao u
ero KIIJI
Bropoii 3aKOH TEPMOJIUHAMUKH.
398 HeoOpaTumocTh mpoleccoB B INPHPOJE.
o TeroBble  ABUraTenu. IKOJIOTMUYECKHE
po0JIeMbI TEIIO3HEPTeTUKU
TexHudyeckne  ycTpoWCTBa:  JIBUTarTelb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOUJIbHUK, KOHTUIIMOHED
328 IIpakTrueckue paboTHI. N3mepenune

YAECIBHON TEINTOEMKOCTH

3.3

ATPETATHBIE COCTOSAHNUA BEILECBA. ®A30BBIE ITEPEXO/IbI

33.1

[TapooGpazoBanue u KOHJICHCALIHS.
Hcnapenne u KumneHwe. YaenpHas TEIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYPhbI KUIICHUA OT JaBJICHHUA

3.3.2

AOCOII0THAS U OTHOCHUTEIIbHAS BJIAXKHOCTH

BOo31yxa. HacelienHsil nap

3.3.3

Teépmoe Teno. Kpucramnmyeckune u
amopdHbIe Tena. AHHU30TPOIUS CBOWCTB
KpHUCTaJIJIOB. >KI/I,I[KI/IG KpHUCTaJlJIbI.

COBpCMeHHLIC MaTcpHraJibl

3.34

[InaBnenune u KpucTtayuzanus. Y aenbHas

TCIIJIOTAa IIJIaBJICHHA. Cy'6J'II/IMaI_II/ISI

3.35

VYpaBHeHUE TEIIOBOTO OanaHca

3.3.6

TexHUuecKkne yCTpPOWMCTBA: TUTPOMETP U




IICUXPOMCTDP, KaJIOpuMEeTp, TCXHOJIOT'NH
IMOJIY4CHHSA COBPEMCHHBIX MATCpHAJIOB, B
TOM YHUCJIIC HaHOMAaTCpHUaJIOB, u

HaHOTCXHOJIOTHNH

3.3.7

IIpakTrueckue paboTHL. N3mepenue

BJIAJKHOCTH BO3]1yXa

OJIEKTPOAMMTHAMUKA

4.1

OJIEKTPOCTATUKA

411

Onexrtpuzanusi Teia. OJNEKTPUUECKUM 3apsil.

JIBa BUa PIEKTPUUECKUX 3aPsIIOB

412

[IpoBogHUKMH, JIABTIEKTPUKH u

MMOJIYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHHS JIEKTPUUECKOTO 3apsijia

4.1.4

B3aumopgeiictBue 3apsaaoB. 3akon Kynona

415

Onexrpuueckoe nose. HanpsxéHHoCTh
JIEKTPUYECKOIO T10JIAL. [TprHIMD
cynepnosuuuu. JIMHUM  HanpsKEHHOCTU

SJICKTPHUYCCKOTO ITOJIA

4.1.6

Pabora cun QJICKTPOCTATHUYICCKOI'0  IIOJIA.

ITorennuai. PasHOCTE TOTEHIINAIOB

4.1.7

[IpoBOIHUKY U TUBIEKTPUKHU B OCTOSSHHOM
ANIeKTpUYecKoM Toje. Jluanexrpuueckas

MMPOHUITACMOCTDb

4.1.8

DNEKTPOEMKOCTD. Kongencarop.
ONeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa.

3Hepr U 3apSAKCHHOTO KOHICHCATOpa

4.1.9

Texnudyeckne ycTpoicTBa: BIEKTPOCKOII,
AIIEKTPOMETP, DIEKTPOCTATHUECKas 3allNTa,
3a3eMJICHHE ANIEKTPONIPHOOPOB,

KOHJEHCATOp, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10

[IpakTrnueckue paboTHL. N3mepenune

BHeKTPOéMKOCTI/I KOHACHCATOpa




4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

Ycaopus CYHICCTBOBAaHUA IHOCTOAHHOI'O
SJICKTPHUYCCKOI'O0 TOKa. HWcTtouyHUKHM TOKA.

Cuia toka. I1ocTOIHHBII TOK

422

Hanpspokenue. 3akon Oma jy1st ydacTka Lenu

4.2.3

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y ICIbHOE

COIIPOTUBJICHUEC BCIICCTBA

4.2.4

HOCJ’ICI[OB&TGJIBHO@, ImapajajicejJbHOoC,

CMCHIAHHOC COCANMHCHUC MMPOBOAHHUKOB

4.2.5

PaGora »snexTpuyeckoro Toka. 3aKoH

Jxoyia — Jlenua

4.2.6

MOMHOCTB 2JEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cuia (nainee — DJC) u
BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA
ToKa. 3akoH OMa JIsl TIOJTHOM (3aMKHYTOI)

anekTpuyeckoil nenu. Koporkoe 3ambikaHue

4.2.8

ONeKTpoHHas  MPOBOJUMOCTh  TBEPHBIX
METAJIJIOB. 3aBUCUMOCTH  CONPOTHBIICHHUS
METAJIJIOB oT TEMIIEPaTypBI.

CBepxnpoBOIMMOCTb

4.2.9

OnekTpuueckuil Tok B BakyyMme. CBolicTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOIHUKH. CobcTBeHHas "
MpUMecHas MPOBOJIUMOCTh
MOJTYTIPOBOTHUKOB. CgoiicTBa p-n

nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI

4211

ONEKTPUUECKUT TOK B  3JIEKTPOJIUTAX.
DIIEKTPOTUTHIECKAS IUCCOLHAIINSL.

DneKTpoaun3

4.2.12

DJeKTPUUYECKU I TOK B rasax.
CaMocTOsTENbHBIT U HECAaMOCTOSATEIbHBIN

pasps. Paznuynbie THUIIBI




CaMOCTOATCIIbHOI'O pa3pdaaa. MonHus.

IImazma

4.2.13

TexHudyeckue  yCTpOMCTBA:  aMIIEpPMETP,
BOJITMETP, pEOCTaT, HUCTOYHUKU TOKa,
AJIEKTpOHArpeBaTebHbIE npudopHl,
AIIEKTPOOCBETUTENBHbBIE npudopBl,
TEPMOMETP  COIIPOTUBIICHUS, BaKyyMHBIH
JMOJ, TEPMHUCTOPBI M  (HOTOPE3UCTOPHI,

HOHYHpOBOI[HHKOBBIﬁ Au0a, raJlbBaHHUKa

4.2.14

[TpakTueckue paboTHI. N3yuenue
CMEIIaHHOT'O COeIMHEHHsI PE3UCTOPOB.

W3mepenne OJIC HCTOYHMKA TOKAa U €rO
BHYTpEHHEro conpotusieHus. HaGmonenue

AIEKTPOIIH3a

11 KUIACC

Kon
pa3jiena

Konnposepsiemoro
JJIeMEeHTa

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAS MHAYKINA

43.1

ITocTostHHBIC MAarHuThI.

BzanmopeiicTBHE TOCTOSHHBIX MAarHUTOB

4.3

4.3.2

MaruutHoe mnoJjie. Bexktop MarHuTHOU
vHAyKIuU. [lpuHoun — cynepro3uuuu.
Jlvanm marauTHOM MHAYKuuu. Kaptuna
JIMHUM MAarHUTHOM HHIYKIUU  TOJIA

IIOCTOSSHHBIX MarHuToOB

4.3.3

MarauTtHoe 1oJie IMPOBOJHHUKA C TOKOM.
KapTI/IHa JIMHUN I1OJIA JJIMHHOI'O
npsaMoro MnpoBOAHHMKA W 3aMKHYTOI'O
KOJIBLICBOI'O IIPOBOAHMKA, KATYHIKU C

TOKOM. Or1bIT Opcrena.




B3aumMozeicTBrue IpOBOIHUKOB C TOKOM

43.4

Cuna Amrepa, €€ MOIyJIb U

HaIpaBJIEHUE

435

Cuna  Jlopenma, €€ MoOaylb U
HarpaBjeHue. J[BHKEHHE 3apsKEeHHOU
YacCTUIIBl B OJHOPOJHOM MarHUTHOM

nose. Pabota cunbl Jlopenna

4.3.6

SIBiieHUE AIEKTPOMATHUTHON UHIYKLIIUHA

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIIUU

4.3.8

SC MHIYKIHH. 3aKoH

JIIEKTPOMArHUTHOM MHAYKImK Papanes

4.3.9

BuxpeBoe nsnektpuueckoe mnone. I/C
WHIYKIIUA B TIPOBOJHUKE, ABUKYIIEMCS
MOCTYNATENbHO B OJIHOPOJHOM

MAarsuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

4311

NHIyKTUBHOCTS. SIBnenue

camounaykiuu. JJ]C camouHIyKIuu

4.3.12

9Hepr1/151 MAarduTHOIr'0O IIOJId KaTyIIKH C

TOKOM

4.3.13

BJICKTPOMaFHI/ITHOC I10JIC

4.3.14

TexHuueckre YCTpOMCTBA: IOCTOSIHHBIE
MAarHuThI, ANIEKTPOMArHuThI,
AJIEKTPOABUIATENb, YCKOPUTENH
AJIEMEHTApPHBIX YacTHIl, WHIYKIMOHHAS

1c¢4Yb

4.3.15

[Ipaktnueckue  pabotel.  M3yueHue
MAarHUTHOTO TIOJiI KAaTYIIKU C TOKOM.
UccnenoBanue aeliCTBUS ITOCTOSHHOIO
MarHuta Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

BHeKTPOMaFHHTHOﬁ HHAYKIOHUN

KOJIEBAHUA 1 BOJIHBI




5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarensnass cucrema. CBoOonHbIe
KonebOanus. ["'apMOHUYECKUE KOJICOAHMSI.
Ilepron, wacrora, ammudtyga u ¢asa

KoJiebanuit

5.1.2

[IpyXuHHBIN MAasITHUK.

MareMaTnyeCcKui MasgTHUK

5.1.3

YpaBHEeHHE TAPMOHUYECKUX KOJICOAHUIA.
Kunematnueckoe ¥ JIMHAMHYECKOE

OIUCAaHME KOJIEOATEIHHOTO IBIKEHUSA

5.14

[IpeBpamenue SHEPIruu npu
rapMOHMYECKUX  KosebaHusx. CBs3b
aAMIUTUTY /bl KOJIeOaHUul UCXOIHON
BEJIMYMHBI C aMIUITUTyJaMu KojieOaHMit

eé CKOPOCTH U YCKOPCHU

5.15

Konebartenbubiit  koHtyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJIEOAHUS B
uealbHOM  KoJIe0aTeNIbHOM  KOHTYpE.
AHaJOTUST MEXIy MEXaHWYSCKHUMH W
AIEKTPOMArHUTHBIMU KOJIEOaHHUSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA SHEpPIruun B

nacaJiIbHOM KoJIe0aTeIbHOM KOHTYpPC

5.1.7

BoiHyX/1eHHbBIE MEXaHUYECKHUE
konebanusa. Peszomanc. PesonancHas
KpuBasl. BoinyxaeHHbie

SJICKTPOMAarduTHBIC KoJIcOaHHS.

518

IlepemenHbii  TOK. CHHYCOMIANBHBIN

HCpCMCHHLIf/'I TOK.

5.19

MomHocTh [IEPEMEHHOTO TOKA.
AMIuTyaHOE u JEUCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAITPAXKCHHUA

5.1.10

Tpancdopmarop. [IpousBoacTBo,




nepegaya u notpedyeHue
JIEKTPUUYECKON SHEPIHUu.
OKOJIOTHYECKUE puckKu pu
IIPOU3BOJICTBE AJIEKTPUUYECKON SHEPIHH.
Kynbrypa HCIIOJIb30BaHUSA

SJICKTPOSHEPI'HU B HOBCCHHGBHOﬁ KHU3HHU

TexHUYECKHE YCTpOHCTBA: ceiicmorpad,

5.1.11 ANEKTPUYECKUI 3BOHOK, JIUHUN
aJIeKTporepeaayd
[TpakTdeckune pabothl. MccnepoBanue
3aBUCHUMOCTH nepuoa MaJIbIX
KojeOaHUH Tpy3a HAa HHTH OT JIJTMHBI
5.1.12 HUTH U Maccel rpysa. HccnenoBanue

MNEPEMCHHOTO TOKa B OCIm us3
IOoCJIICJOBATCIIBHO CO@I[I/IHéHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCJIOBHS
pacnpoctpanenusa. llepuon. CkopocTh
pactpocTpaHeHUsT W JUIMHA  BOJIHBL

HonepeqHHe " IPOJAOJILHBIC BOJIHBI

5.2.2

Wutepdepenius u audpaxius

MEXaHHUYECKUX BOJIH

5.2.3

3Byk. Ckopocts 3Byka. I'poMkocTh

3Byka. Beicora Tona. TemOp 3Byka

524

ONEeKTpOMarHUTHBIE BOJHBL. Y CIIOBHSA
W3JIy4EHHUS] DJIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BekTopoB E, B u

U B DJIEKTPOMarHUTHOM BOJIHE B BAKyyMe€

5.25

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXkeHHUE, IIPEIOMIIEHUE,
MOJISIpA3aLus, mudpaxus,

UHTEepEpEHIIHSL. Ckopoctb




SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue 37eKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI PaAMOCBI3U U TEICBUACHUSI.
Pagnomoxarust. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIIECH Cpe/Ibl

5.2.8

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbBIE WHCTPYMEHTHI,
YIbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE
U MEIUIMHE, pajgap, paauoNpUEMHUK,
TeneBu30p, aHTeHHa, Tenedon, CBU-

IIC4Yb

5.3

OIITUKA

5.3.1

[IpssmonuHeitHoOe pacnpocTpaHeHHne

cBeTa B OHOpOAHOU cpene. Jyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHbBI OTPaKEHHUS
cBeta. [loctpoeHne wm300pakeHHit B

ITUTOCKOM 3CpKaJIC

5.3.3

[penomienue cBera. 3aKOHBI MPETOMIICHHUS
CBeTa. AOCOITIOTHBIH IOKa3areib

MMPEIOMJIICHUA

534

Iomxoe BHYTPEHHEE OTpPa’KECHUE.
IIpenenbubIi yroi IIOJIHOTO

BHYTPCHHCTO OTPAKCHUA

535

Hucnepcust  cBera. CIOXHBIA COCTaB

oenoro ceera. L{Ber

5.3.6

Cobwuparorye u paccenBaroIIUe JIMH3BI.
Tonkas nuH3a. OKyCHOE paccTOsIHUE U
OIITHYECKas CHJIa TOHKOM JINH3HI.
IToctpoenue U300paKeHn B
COOMPAIONINX W PACCEHBAIOIINX JIMH3AX.

®opmysia TOHKOW JIMH3BI. YBEJIUYECHUE,




JaBaeMoe JIMH30U

5.3.7

[Tpenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

5.3.8

WNutepdepentus cera. KorepeHTHBIC
UCTOYHUKUA.  YCIOBHUS  HaOJIOJCHUS
MakCUMyMOB U MUHUMYMOB B
UHTEPPEPEHITMOHHON KapTUHE OT JIBYX

CI/IH(l)a3HBIX KOICpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus  cBera. JudpakmumonHas
pemérka. Ycnosue HaO0JTI0 ICHUS
IJIaBHBIX MaKCUMYMOB TMpH TaJCHUU

MOHOXPOMATHYCCKOI'0O CBCTa Ha

TUGPaKIIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

5311

TexHu4ecknue yCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapar, MPOEKLUUOHHBIA anmapar,
MHUKDPOCKOII,  TEJIECKOI,  BOJIOKOHHAs
ONTUKA, JAu(pakIUOHHas  pemeéTka,

MOJIIPOU T

5.3.12

[Tpaktnyeckue pabotsl. M3mepenue
IOKa3aTens IIPEJIOMIICHUS.
HccnenoBanue CBONCTB M300pakeHUM B

nuH3ax. Habmonenue aucnepcun ceera

BJIEMEHTHI CTIELIUAJILHOM TEOPUM OTHOCHUTEJILHOCTH

6.1

I'paHnLIBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUH
OTHOCHUTEJIBHOCTH: MHBApUAHTHOCTh
MOIYJII CKOPOCTHM CB€Ta B BaKyyMe,

MMPUHIUIT OTHOCHUTCIBHOCTH OnHITEeHA

6.2

OTHOCHUTEIHLHOCTD OAHOBPEMCHHOCTH.
33.MC)1J'ICHI/IC BPpEMCHU W COKpalICHUC

JITAHEI

6.3

OHepruss W UMIYJAbC  CBOOOJHOM




JACTHUIIbI

6.4

CBsi3b Macchl C PHEPrHEl M HMITYJIbCOM
CBOOOJTHOW 4YaCTUIBl. DHEPrusi IOKOS

CBOOOIHOM YaCTHIIbI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTEI KBAHTOBOI OIITUKH

711

®otonsl. Dopmyna Ilnanka cBs3u
sHeprun (OTOHa C €ro YacTOTOM.

DHeprus U UMMIyibCc GoToHa

7.12

OTtkpbITHE u UCCIIEJOBaHHE
doroaddexra. Ompiter A.I'. Cronerosa.

3axonbl poTtorddekra

7.1.3

YpaBHeHue DHHIITEHA I
doroadpdexra. «KpacHas  rpaHUIAN

dororddekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOenena

7.15

XUMHYECKOe JeHICTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA:
dboTorneMeHT, (GOTOAATUNK, COITHEUHAsS

Oatapesi, CBETOINO/

7.2

CT

POEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OnbBITE
Peszepdopaa no uccnenoBanuio
crpoeHus aroma. [lnanerapnas monuens

aTomMa

7.2.2

Iloctynater  bopa.  UsnydeHue u
HOIJIOIIEeHNEe (POTOHOB IIpU  TEepexojie
aToMa C OJHOIO YpPOBHS DHEpPrUM Ha
apyroii. Bupel  cmektpoB.  Cnektp

ypOBHCfI OHCPIrur aTroMa BOAOpOJaa

7.2.3

BosmoBrle cBoiicTBa dactui. BomHbI ne
bponns. KopnyckynsipHo-BoIHOBOM

ayanu3M. Jludpakuus 3JIeKTpOHOB Ha




KpHUCTaIax

7.24

CnoHTaHHOE u BBIHYKJICHHOE
W3JIy4YeHHE. YCTPOMCTBO M IPHUHIMIT

paboTHI J1a3epa

7.2.5

TexHuueckue YCTPOMCTBA:
CHEKTpaJIbHbIM aHanu3 (CIEeKTPOCKOM),

J1a3ep, KBAaHTOBBIN KOMIIBIOTED

7.2.6

[Tpaktuyeckue paboTsl. Habmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOJIEHUST M PETUCTPALUU

QJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa
panoakTUBHOTO u3NydeHus. CBolcTBa
anbpa-, Oera-, raMMa-u3JIyqdeHusl.
BnusiHre paguioaKTUBHOCTH Ha JKUBBIC

OpraHUu3MbI

7.3.3

OTkpeiTHE TNpPOTOHA U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenxko. 3apsz siapa. MaccoBoe 4ncio

sanpa. N3oTomnsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
NO3UTPOHHBIK  Oeta-pacman. ['amma-
U3NydeHue. 3aKOH  PpaguOaKTHBHOIO

pacmaja

7.3.5

3HCpI‘I/IH CBJA3W HYKJIIOHOB B dApC.

Anepurie cuibl. Jlegext Macchl sapa

7.3.6

H)lepHBIe pCaKknuu. ILCJ'ICHI/IC n CHHTC3

saep

7.3.7

Anepubii  peaktop.  TepmosinepHbIi
cunre3. [IpoGiemMbl W NEPCHEKTHBBI

SIIEPHOM  AHEPTeTUKU. IKOJOTMYECKHE




aCIEKTHI ANCPHON SHEPIETUKHU

7.3.8

OneMeHTapHble  4acTulibl. OTKpbITHE
[I03UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBUA

7.3.9

TexHu4yeckue yCTpOMCTBA: JO3UMETD,
Kamepa BuibcoHa, slepHBIA peaxkTop,

aroMHas bomba

7.3.10

[IpakTuueckue paboTsl. MccnenoBanue
TPEKOB YacTHUI] (1o TOTOBBIM

dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Be3nus, spKue
3BE3DI, ILUIAHETHI, uX BUIMMOE

JBHXXCHUC

8.2

Comueunast cucrema. llmaHeTsl 3€MHOM
rpynnbl.  [lnaHeThl-rUraHTel M HX
CHYTHI/IKI/I, KapJ'II/IKOBble IIJIAHCTEI.

Maunslie Tea COMTHEUHOU CUCTEMBI

8.3

Connne, ¢Qorochepa u armocdepa.

ConHeyHass aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua U 3BE371

8.5

3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJInyC, TEMIIEPATypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTbHY.
3BE3abI IVIABHOM IIOCIIENOBATEJILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBLY IS

3BE37] ITIaBHOI MOCIEN0BATEILHOCTH

8.6

Buyrpennee CTpOCHHUE 3BE3.
COBpeMeHHI)Ie IpeaACTaBICHUA (6]
MIPOUCXOXKIAEHNU M 3Bomolun ColHIa u

3BE311. DTAITBI JKU3HU 3BE3]T

8.7

Mineunbii I[lyte — nHama [Manaktuka.




CnupanbHass ~ cTpykTrypa l'anmakTuku,
pacnpezneneHue 3BE3N, raza U MbUIH.
ITonoxxenne u pauwxenue ConHua B
lamaktuke. Ilnockas m chepuueckas

noacucTeMsbl [ atakTuku

8.8

Tunel ramakTuk. PaauoramsakTuku U
KBazappl. YEpHble OBIpEI B sAapax

rajJJakKTHK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon XaO0na. PasbOeranme raiakTuk.
Bospact u paguyc Bcenennoii, teopus
bonpmioro B3peiBa. Mogens «ropsiaent

Bcenennoii». PenmkToBoe N3JIYUYCHUC

8.10

MacmrabHast cTpykTypa BceneHHoi.
MeraranakTuka. Hepeménnnie

pOo0JIEMbI ACTPOHOMUH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes .., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» dusuka, 11 kimacc/ Maxumes I'.J1., Byxosues b.b., Yapyrua B.M.; on
penakiueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTeancTBO
«ITpocBenieHue»

PeivkeBuu A.IL. - COopHuUK 3a71a4 110 hU3MKe

COopnuk 3ana4 no ¢pusuke mnoj pen. Crenanosoit I'.H.

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA

1. PeivkeBuy ALIL. - COopHUK 3a1a4 10 pu3uke

2. Coopnuk 3aaa4 o ¢usuke noxa pea. Crenanosoi I'.H.

3. KorynoBuu M.T. - Jlomarnnauii skcniepuMenT 1o ¢usuke 7-11kmacce

4. Jlanuna U.41. - 100 urp no dusuke

5. Jlanuna W.41. - BueknaccHas pabota o ¢pusuke 6. HecrannapTHbie ypoku
dbusuku, coct. booposa 7. Opexos B.I1., Ycora A.B. - MeToauka
npenojaBanus pusuku 8. [llaranos B.®. - ®usuka Ha Bcio ku3Hb 9. Cemke

A.W. - Hecrannaptasie 3a1auu 1o GU3HKE

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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