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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3uMKe Ha YpPOBHE CpelHEro oO0uero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpazoBareipHON mnporpammel, npenctaBieHHsix B ®I'OC COO, a
Takke ¢ yuétom denepanbHoil paboueld mporpammbl Bocniutanusd u Konuenmmu
npernojaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit  depeparuu, — peaJM3yOMMUX  OCHOBHBIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezaenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHuE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCJIEIOBATEIbHOCTh U3YUEHHSI TEM U Pa3/esioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKKH y4eOHOTO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydJaroniuxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBleHUE O MLENAX, COACp)KaHWUHU, OOIIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHHUS W PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yaeOHoro nmpeamera «Du3nkay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca Gu3MKK YriiyOJIEHHOTO YPOBHSI TO3BOJSET PEaTM30BATh
3a/1auu MPOQECCUOHATLHON OPHUEHTAIMH, HAIIPABJICHO Ha CO3/IaHME YCIOBHM IS
MPOSIBIICHUS CBOWX HHTEJUICKTYyaJIbHBIX M TBOPYECKMX CIOCOOHOCTEH KaXKIbIM
oOydJarommmMcsi, KOTOpPhIE HEOOXOAUMBI IS TPOAODKCHHsS 00pa3oBaHUs B
opraHmu3anusax MpodhecCHOHATHHOTO O0pa30BaHUS IO PA3TUYHBIM  (PUBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIHATIBHOCTSIM.

B mnporpamvme mo ¢usnke OmNpenenstoTcsS ITUTAHUPYEMBIC PEe3yJIbTaTh
OCBOEHHS Kypca (PM3MKU Ha YPOBHE CpPEHEro 00IIero o0pa3oBaHus: JMUHOCTHEIE,
MeTanpeIMeTHble, MpeaMeTHble (Ha  yriyOsn€éHHoM  ypoBHe). Hayuno-
METOJ0JIOTUYECKOM OCHOBOM sl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeMETHbIM U MPEAMETHBIM pe3ysibTaTaM OOyYalolUXCs, OCBOMBIIMX



nporpaMmy 1o (U3MKE Ha YpOBHE CpeAaHero oOuiero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

[Iporpamma 1o gu3MKe BKIIOYAET:

IJIAaHUPYEMbIE PE3ylbTaThl OCBOEHUS Kypca (U3MKU Ha YriryOJIEHHOM
YPOBHE, B TOM YHCJI€ PEIMETHBIC PE3YyJIbTAThI 110 TOJjaM O0yUCHHUS;

cojiepkanue yueoHoro npeamera «Ou3nkay mo rojgaM 00ydeHus.

[Iporpamma no ¢u3uMke HMEET NPUMEPHBIA XapakTep W MOXKET OBbITh
WCIIOJIb30BaHa YUUTENIIMU (DU3UKH IS COCTABJICHUSI CBOUX PA0OUUX MTPOTPaAMM.

[Iporpamma no u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
MPEAOCTARISIET BO3MOXKHOCTH IS peajiu3allii  Pa3iuyHbIX METOJMYECKUX
MOAXOJOB K TpenojaBaHui0 (U3MKU Ha YriayOJ€HHOM YpPOBHE MPHU YCIOBHUH
coxpaHeHHs 00s13aTeNIbHON YacTH COAEPIKaHUs Kypca.

dusnka Kak Hayka O HaubOojee OOIIMX 3aKOHAX MPUPOJBI, BHICTyMHas B
KauecTBe yuyeOHOTO IMpeaMeTa B IIKOJIe, BHOCHT CYIIIECTBEHHBIN BKJIAJl B CHCTEMY
3HaHUM 00 okpyxaroimieMm mupe. LlkonpHBIN Kype PU3MKKN — CHCTEMOOOPa3y O
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (PU3HUYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OUOJIOTHEH,
buzmdeckoit reorpadueit u actpoHommeil. Mcmonb3oBaHWE U AKTUBHOE
npUMeHeHHe (U3MYECKUX 3HAHWM ONpeAeNuiio XapakTtep M OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJy4eHHUS] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKU BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa 00ydaromierocs, B (OpMUpPOBaHHE YMEHH NMPUMEHATh HAyYHBIN
METO/I TO3HAHUSA NP BHITIOJTHEHWN UMHU Y4E€OHBIX UCCIIET0BaHUH.

B ocHOBY Kkypca pu3nku Ha ypoBHE CpeHEr0 O0IIero 0Opa3oBaHMs MOJIOKEH
pAI UaeH, KOTOPbIE MOYKHO PAaCCMATPUBATh KaK MIPUHIUIIBI €r0 MOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUHM C HEW KYypC SIBIISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTEepHal U3 BCEX pa3lesioB (hU3MKHU, BKIIOUAET Kak
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOUN (U3HKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca (U3HKHU
o0beMHEH BOKpYr (Qusmyeckux Teopuid. Bemgymmum B Kypce sBIseTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pWH, BEUIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus Npeanonaraet MCIOJb30BaHUE
T'YMaHUTApHOTO TOTEHIHAaNa (HU3UIECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢usuku ¢ pa3BuTHEeM OOmECTBa, a TaKXKE C MHPOBO33PECHUYECKUMH,
HPABCTBEHHBIMH M DKOJIOTHUYECKUMH MPOOIeMaMH.

Hoea npuknaonou nanpagnennocmu. Kypc puzuku yriiy0iaEHHOTO YpPOBHS
MpeIoJiaraeT 3HakOMCTBO C IIUPOKHUM KPYTOM TEXHUYECKUX U TEXHOJOTHUYECKUX



IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3akOoHOB. lIpu sTOM paccMmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTpOMCTBa, U
TEXHOJIOTUH.

Hoea 3konozuzayuu peanusyercs IOCPEICTBOM BBEICHUS JIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM NpoOieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTUH, a TaKxke OO0CYXKICHHS
po0JIeM pallMOHATBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cojiepkaHusl MPOrpaMMbl 10 GU3UKE JOJDKHO OBITH MMOCTPOCHO HA
OPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. [ns dusuku peanuzanus 3TUX
NPUHIIMIIOB 0a3upyeTcs Ha UCMOJIb30BAaHUU CAMOCTOSTEIBHOIO IKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHCTBYtonlero Qakropa ydyebHoro mpouecca. ns yriayOn€HHOro
YPOBHS — DOTO CHUCTEMA CAMOCTOATEIBHOTO YYEHHUYECKOTO JKCHEPUMEHTA,
BKJIIOUAIOIIET0 (DPOHTAIbHBIE YYEHUYECKHUE OMNbITHI MPU HM3YYEHUH HOBOTO
MaTtepuana, JaboparopHsie paboThl U pabOThI NpakTUKyMma. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzanuu (U3MYECKOrO0 TMpakTukyma. B  mepBoM ciyyae
NpakTUKyM npoBoautcs b0 B koHie 10 u 11 kmaccos, 1160 mocie nepBoro u
BTOPOTrO TOJYroAWM B KaXIOM H3 OTUX KiIaccoB. Bropoit cmocobd — 310
UHTerpanusi paboT MpaKTHKyMa B CHCTEMY JIaDOpaTOPHBIX paboT, KOTOpHIE
NPOBOJASTCS B Ipollecce H3ydeHus pasnaena (temsl). [lpu stom mox paboramu
IpaKkTUKyMa MOHMMAETC CaMOCTOSITEIbHOE UCCIENOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mo (QusMke cucTeMa YYEHHYECKOTO HDKCIEPUMEHTAa,
1abopaTOpHBIX pabOT M MpaKTUKyMa MpelCTaBlieHa €IUHBIM TepedHeM. Buioop
TEMATUKUA JJI1 9TUX BUIOB YYEHHUYECKHX TMPAKTUUYECKHX Pa0OO0T OCYIIECTBIACTCS
y4aCTHUKaMU 00pa3oBaTEeIbHOTO MPOIiecca UCXOS U3 OCOOCHHOCTEN TOYPOUYHOTO
IUTAHUPOBAHUS W OCHAIIeHUs KabwHeTa ¢usuku. Ilpum 3ToM obecmedymBaeTcs
OBJIaJICHNE OOYYaIOIMMUCA YMEHHSIMHU TMPOBOJUTH TMPSMbIE U KOCBEHHBIC
U3MEPEHMsI, UCCIETOBAaHUS 3aBUCUMOCTEN (DU3MUECKHUX BEIUYMH U IMOCTAHOBKY
OIIBITOB I10 TPOBEPKE MPEII0KEHHBIX TUIIOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUI0 PacYETHBIX M KauyeCTBEHHBIX
3anad. IIpm 3TOM a1 pacy€THBIX 3a1ad NPHOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHON W HESBHO 33JIaHHOW (PU3MUYECKOW MOJIEIBIO, MO3BOJSIONINE MPUMEHSTh
W3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjesia Kypca, TaKk U
MHTErpupys IPUMEHEHNE 3HaHUI W3 pa3HbIX pa3fenoB. /[ kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBISIOTCSA 3a7aHusi Ha OOBSCHEHUE/NpPENCKa3aHue MPOTEKaHUS
(Gu3nYecKuX SBIECHUN U MPOLIECCOB B OKPYXKAIOUIEH >KU3HH, TpeOyrolme BrIOOpa
duznyeckoil MOIETH ISl CUTYallMH MPAKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PDPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUYEeHHIO y4eOHOro mpouecca Kypc (U3HKU YriayOia€HHOro



YPOBHSI Ha YPOBHE CpeHEro o01iero 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUIX
npeaMeTHOro kaOuHera. B kaOuHeTe (QU3MKU [OKHO OBITh HEOO0XOOUMOE
nabopaTtopHoe 0O0OpYyIOBaHHWE [JIsl BBIMOJHEHUS YKa3aHHBIX B MPOTPaMMeE II0
(u3MKe YYEeHHMYECKHX OIBITOB, JAOOPATOPHBIX pabOT M paboT NpaKTUKyMma, a
TaKXke IEMOHCTPAIIMOHHOE 000pYy/I0BaHHE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIbHOW JOCTAaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3MKE KIFYEBBIX JEMOHCTpAIUi IS
UCCIICIOBAHUS  W3YYaeMbIX SIBJICHHH M  TPOIECCOB, OMIIMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHUH.

JlaGopaTopHOoe o0OOpymOBaHWE I YYCHHUYECKHX MPaKTHYECKHX padoT
dopmMupyeTcsi B BHIE TEMaTHYECKUX KOMIUICKTOB M OOECIEYMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TeMaTHdecKue KOMILICKTHI
naboparopHOro 00OpYAOBaHUS JIOJDKHBI OBITH IMOCTPOCHBI HA KOMILICKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTCPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a0OPATOPHIA.

OCHOBHBIMH IIEJIIMH H3yYeHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISTFOTCS:

dopMupoBaHUE HHTEpeca W CTPEMJICHHS OOyYarIIMXCs K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE€ WX HHTEJUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJE IMO3HaHUA U (popMuUpoBaHHE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3yUYeHUS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHue YMEHHI OOBSICHATH SIBIICHHS C UCIIOJIB30BaHHEM (PU3MUECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O poiv (PU3MKH [JIs PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrieit
mpo(ecCHOHaNbHON JESITENIbHOCTH, CBA3AaHHBIX C (PU3MKOW, MOATOTOBKA K
JanbHEUIIeMy OOY4YeHHIO B ’TOM HAMpPaBICHUU.

JlocTikeHne 3THX Ieneld o0ecreunBaeTcs pelIeHHeM CIEIyIOIUX 3a1ad B
nporecce U3yyeHus Kypca (U3MKH Ha YpPOBHE CpeHEro 0011ero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHHK 00 OO0IUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIIOYAas  MEXaHWUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPODH3NKH;

dbopMHUpOBaHUE YMEHUN TPUMEHITh TEOPETUUECCKUE 3HAHUS I O0BSICHCHHUS
¢u3nUecKnX SBICHWA B TPHUPOAC W JUIS TPUHATHAS TPAKTHUESCKUX PEHICHUN B
MMOBCEIHEBHOM KU3HU;



OCBOEGHHE CIOCOOOB PEIICHUS pa3IuYHbIX 3a7a4 C SBHO 3aJaHHOMU
(u3nueckol MoOIEeNbIo, 3ajay, MOAPAa3yMEBAIOIIMX CAMOCTOSATEIbHOE CO3/1aHHE
(¢uznueckoll MojenH, aaeKBaTHOM YCIOBHMSM 3aJadyd, B TOM YHCJIE 3a]ad
MHXEHEPHOI'O XapaKTepa;

NOHMMaHHE (PU3NYECKUX OCHOB M TMPUHUUIIOB JACHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOI'O IUIAHUPOBAHUS M TPOBEIECHUS
(¢u3nuecKuX OSKCHEPUMEHTOB, aHaJIW3a W HMHTEpOpeTauud MHPOPMALIMH,
OTpEJIENICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

CO37aHue YCJIOBHM [JIi pPa3BUTUS YMEHHUU TMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPUYECKOMU JEATEIBHOCTH;

pasBuTHE MHTEpeca K chepam npodecCrOHATbHON AESITeIbHOCTH, CBSI3aHHON
¢ GU3HUKOIA.

B coorBerctBun ¢ TtpeboBanusimu OI'OC COO yrinyOnéHHBI YpPOBEHb
u3ydeHus: ydyeOHoro nmnpeamera «®Pu3MkKa» Ha YpPOBHE CpPEAHEro OO0IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOMIMMUCSH, I[UIAHUPYIOIMMHU TPOJIOKEHHE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha u3yuenue ¢usuku (yriyOn€HHBIA ypOBEHb) HA YPOBHE CPEIHET0 OOIETro
obpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEJEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJEIIIO).

[Ipennaraemelii B mnporpamMme no (U3MKE MEpeueHb JIabopaTOpHBIX U
IOpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YYHUTENIb JI€JaeT BBIOOD
NpOBEACHUS JIAOOpPaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUAYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslit MeTOX MO3HAHMS NPHPOABI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOTOBBIE U IHUQPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO0, HWeadbHas KUIAKOCTb, HJACAIbHBIA Tra3, TOYCUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCThb (CpelHsIi CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) W
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPECHUS U IIyTH MATEPUATIBHOW TOYKU OT BPEMEHHU U UX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentnoe  nBukeHue. J[BMKEHHE  MATEPUAIIBHOM  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKCHHE CHApsAOB, LEMNHbIC, MIECTEpPEHYATBIE W pPEMEHHBIE INEPENAyH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PELYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue pBwKeHHs Tena, OpOIIEHHOTO Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Teproaa OOpalleHHss KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpduuuent tpenus. Cuna CONpPOTUBICHUS TpPU ABUKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUN.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHHU JBHKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3TMIHOE PAaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynbc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHaibHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCAa B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHIMANbHbIE CUJbl. [loTEHIManbHAas >SHEpPrus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm [ HUACATbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TeA M OOBSCHEHHE CBOMCTB BEIECTBA HAa OCHOBE A3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogens uaeaJbHOrO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
ujeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU UEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckne 1 HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsas oHeprus. KoaumuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AGCONIOTHAs TeMIeparypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

Maxkcumansnoe 3nauenune KIIJI. [ukn Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NW3EIbHBIH M KapOIOpAaTOpHBIM JBUTaTeiH, NapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

Bo3nymiHnoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpHON TEIUIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHAeHcanus. Vcnapenue u kuneHue. Y ielbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHOro tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI:  KUJKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnsapusie siBeHusl.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKM, HOHMAJIEKTPUKA U  OITYHIPOBOJHUKH.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPUUECKOro nosst. OZHOPOIHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojs. CBsA3b HANPSKEHHOCTH MOJSL U PA3HOCTU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. Ilome paBHOMEpHO 3apsiKEHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIEeKTpPOEMKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUYECKOE TI0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOTO KOHJEHcCaTtopa OT IUIOHIaau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKkmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX AnekTpuyeckux uenei. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJTHOM  (3aMKHYTOM) JJICKTpUYECKOW I1enmu. MOIIHOCTh HUCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMIPSHKECHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesa u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS AUCCOLHALIMS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa OQHOBAIEHTHOIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHATHBIX TOJIEW. JINHUM MarHUTHOM MHAYKIIWH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM noJjie. PaGoTa cuibl JlopeHna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIBI AMIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHU B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHl: MHAYKIMOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBI€HUS 3JIEKTPOMArHUTHON MHTYKIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensuasa cucrema. CBoOOIHBIE KOI€OaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (aza konebanuid. CBsI3b aMIUIUTYIbl KOJEOAHUN HCXOJTHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHbIe KoieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWi rpy3a Ha MAacCUBHOW MPYKHUHE C LEJbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYAbI 3aTyXalOIUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsijia KOHJEHCAaTopa C aMIUIMTYAON CUJIbl TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CUJIbl TOKAa W HANpsOKEHUS MPU pa3inyHou (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbubiii  Tpanchopmatop. IlpomsBoactBo, mnepegadya U mMOTpediIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxXarONIUX SJIEKTPOMATHUTHBIX KOJIEOaHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U pUHLIKIL IeUCTBUS TpaHCchopmartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
npojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpOCTpaHEHUS U JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEAULIUHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiini MeXaHH4eCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHHE, OIS pu3aIus, udpakius, HTephepeHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHeHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOAHCTBO YacTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIBHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpuMepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre moiaHoro BHyTPEHHET0 OTpakeHusl. Moienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nntepdepenHnm 1a3epHoro U3ayuyeHus Ha IBYX MIETIIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  NpUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  llocTynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIHUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenlenus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJMIOTHO OTpakarollyro moBepxHocTh). OmbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka usmeperuit B Mukpomupe. COOTHOIICHHS] HeonpeaeaEéHHOCTeN
I'eiizenbepra.

TexHuuyeckre yCTpPONCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IUIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiuaoi [Inanka Ha ocHOBe nccienoBanus GoTodddhexTa.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynarsl bopa. U3nydyenue u norjoiienue (GOTOHOB MPH MEPEXOAe aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevyaToro cekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoakTuBHOCTh. Anb(da-pacnan. DJNEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBeHHbid oH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpaluyy U UCCIEI0BaHUS AIEMEHTAPHBIX YaCTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBo pusndeckoit KapTHHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IprUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBHO)KEHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIEA0BATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B AlIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYNKEHHBIM TJIa30M C MCHOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOILICHUH.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uIeHne U cUcTEMaTU3alMs COEPKAHUS pa3liesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm u  acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GU3MUECKON Teoprur B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENlb SIKOOH, reHepaTop NMEPEMEHHOI0 TOKA, MHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COMHEYHas Oarapesi, CIyTHUKOBbBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOMN HAyKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUI B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHSIMUA U METOJaMU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3TUYHbIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTDH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TNPAKTUUYECKYIO O00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMU TMOJTYy4YeHUs MHPOpMalUu (PU3NYECKOTO COAECp>KaHUA
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpPEeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISAITH OOILIEHWE Ha Yypokax (HU3MKM U BO BHEYPOUHOU
NeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaITbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBISATh IUIaH
NEUCTBUH, pacnpeeNsiTh pojid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJIa M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PAa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JIE€ATEIIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh AMaNTHUPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIOCOOHOCTh TMOHMMATh  AMOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTHYECKOM, COLMANbHOM M OATUYECKOM cdepax AesTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMUKHU, POJIb (PU3MUECKON TEOPUHU B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJHOE majeHue, alOCONOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pasnuuath yCJIOBHS (TpaHUIbI, 00JacTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW JHEprud,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS UMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHMsI PHEPIHM B TEIUIOBBIX MpPOIECcCax), TP ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KynoHna, MOTEHIINATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTpUYECKOW Lenu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAIbHAs HHEpPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyrol jgedopmanuyd MPYKUHBI, KOJIUYECTBO TEIIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JIBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHHE Yy4yacTKa LIENU C IOCJIeI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBHKeHHE, nu(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (DH3NYECKON BETUYMHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBEHHBIC HM3MEPCHHS (U3UYCCKUX BEIMYHUH, TMPU OTOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh PKCIIEPUMEHTAJILHYIO YCTAHOBKY, aHAJIM3UPOBATh
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

co0roIaTh TpaBwiia 0€30MacHOTO TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH M TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojenu, OTBeyarollel TpeOOBaHUSAM 3aadu,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTYYEHHBIX PE3yJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUHN PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHATHBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
CollepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH()POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh  MOJYy4YaeMylo  HMH(OpManMi©O M  OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIINbI B PEIIEHHE paccMaTpUBaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUMN:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIbHOW, CHCTEeMATU3UPYIOIIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOANHAMUKH, CIICIUATBLHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (HU3MYECKOM KapTUHBI MUpa B 00IIEeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHuTHOE TOJIsl, FTAPMOHUYECKHUE KOJIEOAHUs, MATEMAaTUUECKUN MasSTHHK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTtep (yHIAMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHEUUalbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHHUS
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIBHOCTH DUHIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO U MAacCOBOTO YMCENl M SHEPTrUU B SIACPHBIX PEAKIUSAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCcOBO€ YHCJIO U 3apsij s/ipa, SHEPTUs CBSI3U Apa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanektpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH U300pakeHHe, CO3aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOIIMH 3BE3/ U BeeneHHol;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEpPeHWH, JenaTb  BBIBOABI IO  pe3yibTaram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTE OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
co0roIaTh TpaBmiia 6€30MacHOTO Tpyla MpU MPOBEACHUH HCCIIET0BAaHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKHU, a TAaKKE WHTETpali 3HaHUN U3 IPYTUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
NPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOHUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaAJIM3UPOBATh M OLIEHWBATh MOCIEICTBUS OBITOBOM M MPOU3BOICTBEHHON
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAYy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIHI, PAIMOHATBLHO PACIPEeACsITh ACATEIbHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/I IIO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 H 2
AYFIHBIH METOAL TOSHATIE HPHPO! https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica o 1 3 https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
22 Aluraica 14 1 4 https://m.eds00.ru/f16b68d7
N bu6mmoreka [IOK
23 Cratiica TeEpAOTO Tena ! 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 11 1 htts://m.eds00.ru/fL6b68dT
Utoro mno pazneny 49
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 17 1 1 htts://m.edso0.ru/fL6b68d7
bu6mmoreka [JOK
3.2 T T 16 1 1
CPMOMHAMHUIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUs BeniecTBa. Da3oBbie 12 1 1 bubnmoreka [JOK
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MepEeX0 bl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 45
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 24
DUeKTpiHiecKoe o https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [ToCTOSTHHBIH AIIEKTPUYECKHIA TOK 26 3 htts://m.edsoo.ru/fL6b68AT
bu6mmoreka [IOK
4. T 1 1
3 OIH B PASTHAHBIX Cpeiax 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 60
Pa3znen 5. PUSNYECKUM TPAKTUKYM
. bu6mmoreka [IOK
>1 DuSIICCKHI MPAKTHRYM 0 0 https://m.eds00.ru/f16b68d7
Hroro mo pazgeny 0
Pa3znen 6. O0001maoee noBTOpeHue
Cucremaru3zanus u 0000IIeHNE H3YYEHHOTO B
6.1 4
10 xnacce
Hroro 4
bubmuoreka [JOK
P 10
CICPBHOE BpeM https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 15
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 M 14 2
ATHITTHOC Hoxe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1 1
IICKTPOMATHHTHAS HHAYKIHS ° https://m.edso00.ru/39859ef1
Hroro mo pazueny 29
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHnudeckue KojieOaHus 12 3 httos://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 16 1 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 14 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1 3
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 67
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5
Octosst CTO https://m.edso0.ru/39859¢f1
Wroro no pazgeny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 12 bubmotera [JOK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 6 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 20 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 38

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 2
5 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 0 https://m.edso0.ru/39859¢f1
Hroro mo pazueny 20
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 DUSHHECKHI MpaKTHIYM 0 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 0
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 5 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 6
Pasznen 8. HazBanue
Hroro 0
PeszepBHoe Bpemst 5 bubnmoreka [JOK
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrpoabubie | IlpakTuueckue Aara wHppoBLIe
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsI padoThbI pecypest

®usznka — pyHIaMeHTaJIbHas HayKa o

1 npupoje. HaydHbiii MeTo o3HaHUS U 1 bubnuorexa [JOK
METO/IbI HCCIIe0BaHUs (PU3NUECKUX https://m.edsoo.ru/1beef346
BEJIMYUH
CriocoObl n3mMepeHust GpU3NIECKux

9 BeMIHMH. AOCOJTFOTHAS 1 1 bu6moreka [IOK
OTHOCHUTEJIbHAS TTOTPEIIHOCTH https://m.edsoo.ru/ca2def03
M3MepeHul PU3NYeCKNX BETUUNH
Mexannueckoe asmxenue. Cucrema

3 orcueTta. OTHOCUTEIIHLHOCTD 1 bubmuorexa [JOK
MEXaHH4eCKOro ABMKeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
Paaunyc-BekTop MaTepuaibHOM TOYKH,

4 €ro MPOeKIUHU Ha OCH KOOPJIMHAT. 1 bubnuoreka [JOK
Tpaexropus. Ilepemenienne. CKOpoCTb. https://m.edsoo.ru/30a108a5
Wx npoexiuu Ha OCH KOOPAUHAT

5 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnnoreka [JOK
JIBHUKEHUE https://m.edso0.ru/89ba7190

5 I'paduueckoe onucanne paBHOMEPHOTO 1 bubnuoreka [IOK
MPSMOJIMHENHOTO JIBUKEHUS https://m.edso0.ru/89ba7190

7 CrnoxxeHue nepeMenieHuii i CKOpOCTeM. 1 bubnunoreka [JOK
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Pemenue 3amau

https://m.edsoo.ru/761d18aa

HepaBHoMepHOE 1BUKEHHE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonMHENHOE NBU>KEHUE C
MIOCTOSIHHBIM YCKOPEHUEM

bubmmoreka [{OK
https://m.edsoo.ru/a99549a7

I'padmyeckoe onucanme
prIMOJ'II/IHCI\/JIHOl"O JABUKCHUS C
IMOCTOSIHHBIM YCKOPCHHUEM

bu6mmoreka [IOK
https://m.edsoo.ru/b7560bbf

10

Pemenne 3amau o reme "J[BrmkeHHe ¢
ITOCTOSTHHBIM YCKOpeHueM"

11

CBoboaHoOe masieHne. Y CKopeHue
CBOOOHOTO ITaJI€HUS. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

bu6moreka [IOK
https://m.edsoo.ru/f738109c

12

JIBmxeHue Tesa, OpOIIeHHOTO MO/
YTJIOM K TOPH30HTY

bu6mmoreka [IOK
https://m.edsoo.ru/71cbb4f5

13

Pemenne 3agau o teme " JIBmkeHue ¢
MOCTOSTHHBIM YCKOPEHUEM CBOOOHOTO
nageausa"

14

KpuBonuneiitHoe nBumxenue. Iprxenue
110 OKPYXHOCTH. YTJIOBas U JIMHEHHAas
ckopoctb. [lepuosa u yactoTa.
LleHTpOoCTpEeMHUTEIIBHOE U TIOJTHOE
yCKOpEHUe

bubmuoreka [JOK
https://m.edsoo.ru/33196fbe

15

Pemenue 3amau no teme "Knnematnka
TOYKH U TBEpAOro Tena'

16

KonTtponsHas paboTta o teme
"Kuuemartuka"

bu6mmoreka [JOK
https://m.edsoo.ru/1242f32e
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Jlaboparopnas pabota "M3ydenue

17 HEPAaBHOMEPHOTO JIBUXKEHUS C LIEJIbIO Bubmmorexa LIOK
o " https://m.edso0.ru/f6292f5f
OTIpeIeJICHUsI MTHOBEHHOM CKOPOCTH
Jlaboparopuas padota "M3mepenue

18 YCKOPEHMS IIPU NPSIMOJIUHENHOM bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBXKEHUU T10 https://m.eds00.ru/6960b6ef
HaKJIOHHOM TUI0CKOCTH"

JlabopaTtopHas pabota "M3yueHue
19 I[BI/DKI;HI/ISIPTCJIa? 6pomeHH0yrI(I) bubnmorexa LHOK
! https://m.edsoo.ru/d1ea2402
TOPU30HTAIIEHO
[IepBsiii 3ak0H HproTOHA.

20 NHepupnanpHbIe CHCTEMBI OTCUETA. bubnuoreka [IOK
[TpuHnmn otHOCUTENBHOCTH ["anmnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cucTeMbl OTCUETA

21 Cuna. PaBHOA€HCTBYIOIIAs CUila. bubnuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837
B3aumopericteue Ten. Tpetuii 3akoH bu6mmoreka [IOK

22
HeroTona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenue

23 3arz)[aq]i{a Hp}II/IHMSHCHI/I: 3aKOHOB bubmorexa HOK

https://m.edsoo.ru/bdf997fb
Hprorona
JlaGopaTtopHnas pabora "IIpoBepka
TUIOTE3bl O HE3aBUCUMOCTH BPEMEHU
24 JBUKEHHS OpyCKa M0 HaKIIOHHOU Bubmorexa OK
https://m.edsoo.ru/0b34db84
MJIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT
ero maccor"
o5 3aKOH BCEMUPHOTO TATOTEHHUSL. bubnunoreka [JOK

OKBUBaJCHTHOCTD FpaBHTaHHOHHOﬁ u

https://m.edsoo.ru/9aba2b0a
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MHEPTHOM Macchl

Cuna TsKeCTH M YCKOpEHHUe

bubmuoreka [JOK

26 CBOOOHOTO TIAICHUS https://m.edso0.ru/22757f26
JIBrKeHME HEOCCHBIX TET H UX
27 HCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmorexa HOK
https://m.edsoo.ru/11abfa0a
KOCMUYECKasi CKOPOCTh
JlabopaTtopHas pabota "M3yueHue
28 I[BH)KI::HHs[pTenapno OKPY)KH}(I)I:)TI/I c bubnrotexa LIOK
. " https://m.edsoo.ru/bcf53514
MTOCTOSTHHOM 10 MOTYJTFO CKOPOCTBIO
bu6moreka [IOK
29 Cuna ynpyrocth. 3axo I'yka. Bec era https://m.edsoo.ru/0ae2cd84
30 JlabopaTtopHnast pabota "U3mepenue bubmuorexa [JOK
YKECTKOCTHU MPYKUHBI" https://m.edsoo.ru/b55b81al
Cuna tpenus. [Ipupoaa u BUzbI cuil bubmiorexa HOK
31 rpenus https://m.edsoo.ru/1fa86499
https://m.edso0.ru/2ch29676
39 JlaGopaTtopHnast paborta "3mepenue bubnuoreka [IOK
ko3 duimenTa TpeHUs CKOIBKEHUS" https://m.edso0.ru/b83b1607
33 KonTtponpHas padoTa o tTeme bubnuoreka [JOK
"Jlmnamuka" https://m.edsoo.ru/9f5a574c
Nmmynsc MaTepuanbHOM TOUKH.
34 NMiynbc cuiibl 1 UI3MEHEHHE UMITYJIbCa bubmmorexa [JOK
https://m.edsoo.ru/4bb8294b
Tena
35 3aKOH COXpaHEHHs UMITyJIbCa bubmmorexa [JOK
https://m.edsoo.ru/13f0a221
36 PeakTuBHOE OBIDKEHIE bubmiorexa LOK
https://m.edsoo.ru/13f0a221
37 Pemienne 3agau bu6mmoreka [JOK
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https://m.edsoo.ru/f7706d63

Mexanunueckasi paboTa 1 MOLTHOCTb.

bubmuoreka [JOK

38 OHeprus https://m.eds00.ru/913974c7
Kunernueckas sneprus. T
39 W3MEHEHHUH KHHeTIfquKoﬁeggeeg;z(S brbamorexa [OK
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUKU
40 TloTeHnumannHBIE U HEMOTEHIIMAILHEIE bubmmoreka [IOK
cwisl. [loTeHIManbHas sHEprus https://m.edsoo.ru/554bafcc
41 Pemenue 3amau
42 3aK0oH COXpaHEHHUs MEXaHUYECKOU bubmuorexa [JOK
SHEPTUU https://m.edsoo.ru/f57b4e01
43 Pemrenue 3amay
m KonTponbHas paborta no teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUA B MexXaHUKe" https://m.edsoo.ru/474e7c4a
45 MoOMEHT CHJIBI OTHOCHTEIBHO OCH bubmuorexa [JOK
BpaieHus. [lnevo cumbl https://m.eds00.ru/653d3459
46 VYcnoBust paBHOBECHS TBEPAOTO Tea. bubnuoreka [JOK
Bunel paBHoBecus https://m.edsoo.ru/9aa79a7d
bubnuorexa [JOK
47 Pemterme saza https:// m.edsoc%.I ru/dclcaacO
18| yonounh pesmonecoms atprre ern, Eutmcnera 10K
! https://m.edsoo.ru/4a04f4f7
HMMEIOIIETO OCh BPAIllCHUS
49 Hasnenue. ['mapocratuyeckoe bubmuoreka [JOK
JaBJIeHUE https://m.edsoo.ru/a28aa7ad
bubmuoreka [JOK
>0 Cuna Apximesa https:// m.edsocI)_.[ ru/a28aa7ad
51 Pemenue 3amau
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Pa3BuTune npenacraBieHuii 0 npupoie

52 temtoTel. OcHoBHEBIE TOJTOkeHnua MKT. buGnuorexa [IOK
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBrKeHHE
Macca u pazMepsl MOJIEKYIT (AaTOMOB).
53 KommyectBo Bemecrsa. [loctosauas bubmmorexa [TOK
m ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
54 Pemenue 3agau
CrpoeHue ra3000pa3HbIX, )KUJKUX U
55 TBEPABIX TEJ. XapaKTep IBIKECHUASA U bubmmorexa [IOK
PA . PaKcIep A https://m.edsoo.ru/c44d02e2
B3aMOJACUCTBUA YaCTULL BEIICCTBA
56 Wneaneusiii ra3. OCHOBHOE ypaBHEHUE bubmuorexa [JOK
MKT https://m.edsoo.ru/1deb2367
57 Pemenue 3agau
58 TeMieparypa U TEILIOBOE PABHOBECHUE bubmorexa LOK
patyp P https://m.edso00.ru/0070d493
AOcoroTHas TeMIiepaTypa.
59 Temmeparypa - Mepa cpemHei bubmorexa LOK
patyp . pa cpent https://m.edsoo.ru/14e02d1f
KHHETHYECKON YHEPTUHU
bu6mmoreka [IOK
60 P
CHICHHE 3311 https://m.edsoo.ru/1531aba5
61 VYpaBHEHME COCTOSHUS UIEAIBHOTO ra3a Bubmorexa OK
p a https://m.edsoo.ru/8d12c328
62 T"a30BBIE 3aKOHEBI Bubmorexa OK
https://m.edso0.ru/68878d51
63 Pemenue 3amau
I'padnueckoe npencraBicHue
pad bea bubmuoreka [JOK
64 M30IPOLIECCOB: U30TEPMa, U30X0Pa,

nzobapa

https://m.edso0.ru/1344327b
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65

Pemenue 3amau

JIaboparopnas paboTa

66 "DKCTIepUMEHTAIbHAS IPOBEPKA 3aKOHA bubmorexa HOK
Feii-Mioccaxa" https://m.edsoo.ru/e0fe7e07
67 O06o01IeHre 1 cucTeMaTH3alus 3HaHU ! bubnuorexa [JOK
o reme "OcHoBbl MKT" https://m.edso00.ru/09d12fd8
68 KonTponsHas paborta o teme "OCHOBBI bubnnorexa [JOK
MKT" https://m.edsoo.ru/13adad59
69 BHyTpeHHss sHEpTrHs
70 KonuuecTBo TemioTs! u paboTa Kak bubmuorexa [JOK
Mepbl U3MEHEHHSI BHYTPEHHEN YHEPTUH https://m.edsoo.ru/b047alcd
bubmuorexa [JOK
& Bret Tenonepe/ia https:// m.edso;I ru/157b54cd
KonnuecTBo TemnoTel. TenmoéMKoCTh
72 Tena. Y nenabHas TeIyioTa CTOPaHUs bubmmorexa [OK
OB https://m.edsoo.ru/7ba67355
73 JlaGopaTtopHnas pabdota "3mepenue bubnuoreka [JOK
YACIbHON TEIUIOEMKOCTH" https://m.edsoo.ru/2f2faa61
74 Pacuét xonuuecTBa TEIIOTHI IIPU bubmuoreka [JOK
Terionepeaaye https://m.edsoo.ru/ldb5ad4e
75 [TepBbIii 3aKOH TEPMOIUHAMUKH bubmorexa HOK
https://m.edso0.ru/d8098824
76 [IpumeHeHwue nepBoro 3aKoHa
TEPMOJIUHAMHKH K U30TIpOIIECCaM
77 Pemenue 3amau
78 Bropoii 3ak0oH TEpMOAMHAMUKH. bubnuoreka [IOK
HeobpaTumocTs TpUpOIHBIX TIPOIIECCOB https://m.edsoo.ru/c6f4f464
79 [IpuHUMIBI AEWCTBUS TEMIOBBIX bu6mmoreka [JOK
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mamunH. KIT https://m.edso0.ru/2e945513
80 MakcumanbHoe 3HaueHue KIT. [ukn bubmuoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoreka [{OK
81 Petuctiite sazas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCIEKThI
82 HCIIOJIL30BAaHUS TEIJIOBLIX JIBUTraTENEH. bubmmoreka [IOK
TennoBoe 3arps3HEHUE OKPYKAKOLIEH https://m.edsoo0.ru/9867aaa7
Cpenbl
83 O06o0menre 1 cucTeMaTru3amus 3HaHU bubnuorexa [JOK
1o Teme "OCHOBBI TEpMOIMHAMUKH" https://m.edso0.ru/28d62b3f
84 KonTponbnas paborta o teme "OCHOBBI bubnuoreka [IOK
TEPMOAVNHAMUKHA" https://m.edso0.ru/1b6e26c5
[TapooOpazoBaHue 1 KOHIEHCAITHSI.
85 Hcnapenue u kuneHue. Y aenbHas bubmorexa LOK
https://m.edsoo.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
86 Haceimennsiit nap. JlaBnenue bubmuorexa [JOK
HACBIILIEHHOTO T1apa https://m.edsoo.ru/f5¢c17d02
bu6mmoreka [IOK
87 Briakiocts poszyxa https://m.edso0.ru/30ebbb79
JlaGopaTtopHnas pabdorta "3mepeHue
88 a0COIOTHON BIQXKHOCTH BO3/1yXa U Bubmorexa OK
" https://m.edsoo.ru/6b1a23b5
OIICHKA MacChl MapOB B MOMEIICHUH
89 [ToBepXHOCTHOE HATSKEHHUE. bubnnoreka [JOK
KanunnspHele saBieHus https://m.edsoo.ru/b42f1f97
bu6mmoreka [JOK
90 Kpucrannuueckue u amop¢Hsbie Tena httos://m.edsoo.ru/20a88a03
91 [InaBneHne u KpucTaLIA3ALMSL. bubnuoreka [IOK
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VYnennHad TeruioTa IUiaBiIeHU

https://m.edsoo.ru/6ee91e9f

92 MexaHudeckue CBOMCTBA TBEPbIX TET Bubmmorexa LIOK
P https://m.edsoo.ru/dalaab10
bubmmoreka [{OK
9 YpaBHeHHE TENIOBOTO bananca https://m.edsoo.ru/ab1521fb
bub6mmoreka [{OK
94 P
CHICHHE Sa1ad https://m.edsoo.ru/8ab7{40d
O06o01enre U cucTeMaTu3aus 3HaHU
B " " bubnuorexa [JOK
95 o Teme "ArperaTHble COCTOSHUS
" https://m.edso0.ru/0b52575¢c
BemecTa. da3oBeie epexo bl
KounTponbHas paborta o teme
96 "ArperaTHbIe COCTOSHHS BEIIECTBA bubamorexa [JOK
P | B ) https://m.eds00.ru/7dc2a739
@dazoBbIE TEPEXOBI
97 DIIeKTpU3aus Tl U €€ MPOSBICHUS. bubnuoreka [IOK
DIIEKTPUYECKUI 3apsi https://m.edsoo.ru/laff445f
DJIeMEHTapHbIN ANEKTPUUECKUHN 3apsijl.
98 3aKOH COXpaHEHHUS IEKTPUYECKOTO Bubmmorexa [JOK
P P https://m.edsoo.ru/f49afd24
3apsaa
99 B3aumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsbl. 3akoH Kymnona https://m.eds00.ru/445b7746
bubmuoreka [JOK
100 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
101 Onekrpuyeckoe nose. Ero neiictBue Ha bubnnoreka [JOK
JJIEKTPUYECKUE 3apsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 2JIEKTPUYECKOTO MOJIS.
R bubmuoreka [JOK
102 JIuHUK HanpsHKEHHOCTH

QJICKTPUYICCKOTO ITOJIA

https://m.edsoo.ru/3dac6957
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103 [Tone Toueunoro 3apsiga. [lone bubnmoreka [JOK
PaBHOMEPHO 3apsKEHHOU cephl https://m.edso0.ru/b297b5c3
bubmmoreka [{OK
104 IT i
PUHIUI CYIIEPIIO3HLINN TIOJIEH https://m.edsoo.ru/Ocfed4a6c
bubmmoreka [{OK
105 P
CHICHHE Sa1ad https://m.edso0.ru/5a582263
106 [IpoBOAHUKH B 3IEKTPOCTATHYECKOM bubnnorexa [JOK
noJie. YCjaoBHU€E paBHOBECHS 3apsiJI0B https://m.edsoo.ru/32405eab
107 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B bubnuorexa [JOK
3JIEKTPOCTATHYECKOM T0JIE https://m.edsoo.ru/060ebab5
108 [TorenumansHast 3HEPTUs 3apsaa B bubmuorexa [JOK
3IEKTPOCTATHYECKOM I0JIE https://m.edsoo.ru/af5fa389
IloTenmmansrHOCTE
109 ANEKTPOCTATUYECKOTO NoJs. PazHocTh bubamorera LOK
P ) https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAIIPSKEHUE
CBs13b HaNPSHKEHHOCTHU TOJIS U
110 A3HOCTH MOTEHIIMAJIOB [Tt Bubmmorexa [IOK
P 1 A https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS
111 Pemtenue 3amay
Konpaencarop. D1eKTpoEMKOCTD
112 KOHJIEHCATOPa. DIEKTPOEMKOCTD bubmmorexa [TOK
A pa. P https://m.edso0.ru/845b4f73
IJIOCKOTO KOHAEHCATOpa
113 ITapannenbHOE cCoeTMHEHNE bubnnoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
114 [TocnenoBarenbHOE COEAMHEHUE bubmuoreka [JOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
115 OHeprus 3apsHKEHHOT0 KOHAEHCaTopa Bu6mmorexa LIOK

https://m.edsoo.ru/73a34f18
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bubmuoreka [JOK

116 Pewrenue 3agau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
117 JIBMKEHHE 3apsyKEHHOM 4acTULBI B bubnuorexa [JOK
OJHOPOTHOM BJIEKTPUYECKOM I0JIE https://m.edsoo.ru/8341d6ac
118 Pemrenue 3amau
119 O060061eHre u cucTeMaTu3alus 3HaHun bubnnorexa [JOK
o Teme "DneKTpocraTuka" https://m.eds00.ru/5752603f
120 KonTponbnas pabora no teme bubnuorexa [JOK
"Onekrpocraruka" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTossHHBIN TOK. Y CIOBUA
121 CYILECTBOBAHUS NOCTOSTHHOTO bubamorexa [JOK
https://m.eds00.ru/233311b5
ANEKTPUIECKOTO TOKA
122 Onexrpoasmxkymas cuna (3C). bubnuoreka [IOK
Hanpsixenue https://m.eds00.ru/0839a115
123 3akon OMa Jy1s yyacTKa LETH. bubnuoreka [IOK
DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
124 Pacuet conpoTuBieHUs MPOBOIHUKA. bubnuoreka [JOK
VY enpHO€ CONpOTUBIICHUE https://m.edsoo.ru/95fcdf51
JlaGopaTtopHnas pabdota "3mepenue
125 yzlemf)Hor: COH;)OTI/IBJIeHI/I}I ’ bubnmorexa [IOK
" https://m.edso0.ru/2b179d98
MIPOBOTHUKOB
126 Pemtenue 3amay bubnmorexa [IOK
https://m.edso0.ru/437f8300
127 Onekrpuyeckue nenu. CoeTMHEeHUs bubnuoreka [JOK
IIPOBOIHUKOB https://m.edso0.ru/236f7e07
128 JIaGoparopHas paboTa

"HOCHGI{OB&TCJ’ILHOC U MMapajijiCJIbHOC
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COEJIMHEHUE NTPOBOJHUKOB"

129 Pewrenue 3agau
130 3akon Oma Jyist TOJTHOM (3aMKHYTOM ) bubnuoreka [JOK
BIEKTPUYECKOMN LIeTH https://m.edso0.ru/221f40fb
bubmmoreka [{OK
131 P
3 crietie sajat https://m.eds00.ru/3580b679
JlabopaTtopHnast pabota "U3mepenue
132 O/1C u BHYTPEHHETO CONIPOTUBIICHHUS
HMCTOYHHMKA TOKA"
133 HcTouHmKkH TOKa, MX COCTMHEHUS
134 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubnuotexa [JOK
neneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6moreka [IOK
135 Pemterme saza https://m.eds00.ru/3881b469
136 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnuoreka [IOK
TOKa https://m.edso0.ru/a3605c5c
bu6mmoreka [IOK
137 Peuterre sazas https://m.edso0.ru/6761bfOf
bu6mmoreka [IOK
138 3 —JI
axoH Jixoyis eHia https://m.eds00.ru/a3605c5¢c
bubnuoreka [JOK
139 P
clieHie satat https://m.eds00.ru/6761bfOf
140 KopoTkoe 3ambikanmne bubmorexa HOK
https://m.eds00.ru/546f5632
141 Konpaencarop B 11enu NOCTOSTHHOTO TOKa bubmorexa HOK
s pBh https://m.eds00.ru/35368f3e
142 Pemenue 3aga4 mo teme "3aKoHBI bubmuoreka [JOK

HOCTOSHHOT'O TOKa"

https://m.edsoo.ru/a7340a29
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143 Pemenue 3amad o reme "3aKoHBI bubmuoreka [JOK
MOCTOSTHHOTO TOKA" https://m.eds00.ru/744261b8
144 Pemenue 3amad mo reme "3aKoHbI bubmmoreka [{OK
MIOCTOSIHHOTO TOKa" https://m.edsoo.ru/eb5d4687
145 O06o00menne u cucTeMaTru3aus 3SHaHUK bubnuorexa [JOK
1o TemMe "3aKOHbBI IOCTOSIHHOTO TOKa" https://m.edsoo.ru/bfd7a050
146 KonTponsHas pabora no teme "3aKoHbI bubnnorexa [JOK
MOCTOSTHHOTO TOKA" https://m.eds00.ru/1885ddf1
DneKTpruYecKas MpoOBOJUMOCTh
147 a3JmEHHx BE efTB C;IneKT WYECKUU bubmorexa HOK
p m ’ P https://m.edsoo0.ru/da794295
TOK B METaJIJIaX
3aBUCUMOCTb COTIPOTUBIICHUS
148 MIPOBOJIHUKA OT TEMITEPATYPHI bubmorexa [TOK
POBOA PATypHL. https://m.edsoo.ru/da794295
CBepXnpoBOAMMOCTh
DIJIEKTPUYECKUI TOK B bubnuoreka [IOK
149
MOJIYIIPOBOAHUKAX https://m.edso0.ru/ab61c660
bu6mmoreka [IOK
o
150 HoaynposozHKoBbIe NPHOOPLI https://m.eds00.ru/83622200
DIIEKTPUYECKUI TOK B BaKyyMe. bubnuoreka [JOK
151
BakyymHubie mpuOopb1 https://m.edsoo.ru/2E+160
152 DIEKTPUYECKUN TOK B JKUJIKOCTSIX. bubnnoreka [JOK
3aKOHBI IEKTPOJIN3a https://m.edso0.ru/4b423491
153 Pemtenue 3amay
154 JlaGopaTtopHnas padora "Habmronenue bubnnoreka [JOK
aNIeKTposIn3a" https://m.edso0.ru/64b6e901
bu6mmoreka [JOK
155 i T
DUeKTpHHeckitit TOK B rasax. liasma https://m.eds00.ru/92d92f76
156 O06006marmui ypok mo Teme



https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/92d92f76

"DIeKTpUYECKUN TOK B Pa3IMUHBIX

cpenax"
157 [ToBTOpenue usyuyennoro B 10 kiacce 1
158 [ToBTOpenue usyuyennoro B 10 kiacce 1
159 Wrorosas koHTposibHas paboTa 1
160 AHanu3 UTOroBoi KOHTPOJILHOM paboThI 1
PesepBubrIit ypok. O600meHne u
161 CI/ICTI;MaTI/I?,Zp WSl 3HAHUM 10 TeMe 1 bubmmorera [JOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurrii ypok. O000111€HIE U
162 CI/ICTIG)MaTI/I?,ZEI/ISI 3HAHHUH 1O TeME 1 bubmorexa HOK
https://m.eds00.ru/3149956b
"Ilnnamuka"
PesepBurrii ypok. O000111€HIE U
P P . bu6mmoreka [IOK
163 CUCTEMATHU3ALINA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJOTO Tea
PesepBusblil ypok. O000IIIEHNE U
164 CI/ICTIG)MaTI/ISZEI/I}I 3HAHHUH 10 TeME 1 bubmorera [IOK
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHECHHS B MEXaHHUKE
PeseprubIit ypok. O6001IeHNE 1
165 CHCTEMAaTH3alMsI 3HAHUH 10 TeME 1 bubnuorexa [JOK
"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON https://m.edso0.ru/de148976
Teopun"
PesepBurblii ypok. O00011I€HIE U
166 CHCTI;MaTHSZp WSl 3HAHWH 110 TEME 1 bubmorexa HOK
" B " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TenaoBble MalTUHBI
PesepBHbIit ypok. O600meHNE 1
P P N bubnuoreka [JOK
167 CHUCTEeMaTH3allusl 3HaHUH 110 TeMe 1

"ArperatHble COCTOSIHHSI BEIIECTBA.

https://m.edsoo.ru/59ca5c91
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da30BbI€ NEpexopl"

PesepBHeiit ypok. O600IIeHNE 1

. bubnuorexa [JOK
168 CUCTEMaTH3aIUs 3HAHUH 110 TeMe 1
" " https://m.edso0.ru/f2381c0c
DNeKTpocTaTuKa
PesepBHeIit ypok. O600IICHNE 1
P P . bubnuorexa [JOK
169 CHUCTEMaTH3alUs 3HAHUH 110 TeMe 1
" o . " https://m.edsoo.ru/3cae6dal
[TOCTOSIHHBIH JIEKTPUUECKUN TOK
Pesepsubiit ypok. O60011eHNE U
170 CHCTEeMaTH3alMsI 3HaHUH 10 TeMe 1 bubmmoreka [{OK
"DNeKTpUUECKU TOK B Pa3IMYHBIX https://m.edsoo.ru/cc7681d4
cpenax"
OBUIEE KOJIMYECTBO YACOB I10 170 15

[TPOI'PAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 MarauTHOe 1moJie, ero CBOMCTBA. 1
OmnpIT Dpcrena 03.09.2025
B3anmonericTBre mOCTOSTHHBIX
2 MAarHUTOB U TTPOBOJTHUKOB C TOKOM 1 brbmorexa [TOK
POBOA ’ 04.09.2025 | https://m.edsoo.ru/487a8593
I'unoreza Ammnepa
BekTop MarHuTHOM WH, 15078
3 [Tpun ppm CYIIEPIIO3H SZK l\fIIaFHI/ITHBIX 1 bubnmorexa [JOK
p VH YHep t . 04.09.2025 |  https://m.edsoo.ru/4clabcch
nosiel. JINHUK MarHUTHOW MHAYKUINN
4 MarauTHO€ 10Jie MPOBOIHUKA C 1 bubnuoreka [IOK
TOKOM 05.09.2025 |  https://m.edsoo.ru/d35d5262
5 JleiicTBue MarHMTHOTO TOJIS Ha 1 bubmuorexa [JOK
MIPOBOJIHHUK C TOKOM. 3aKOH AmIiepa 08.09.2025 |  https://m.edsoo.ru/26d9c5ba
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DNeKTpOU3MEpUTENbHbIE TPUOOPHI 10.09.2025 | https://m.edsoo.ru/ad7718d7
7 Pemenue 3amau 1 bubmotera [JOK
A 10.09.2025 | https://m.edsoo.ru/a37a0c21
JlaGopaTopHas pabota
8 "UccnenoBanue AeHCTBUS 1 1 bubmorexa HOK
8 ! | 11.09.2025 | https://m.edsoo.ru/67361aef
MarHuTHOTO TIOJISl Ha TOK
JIab 6ota "U
9 3;lézﬁﬁsgijiijmi2;neBZT;?ZEHH 1 1 bubmmorexa [JOK
P 11.09.2025 | https://m.edsoo.ru/fcae91e9

TOKa"
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JIBr>KeHre 3apsSKEHHOW YaCTULIbI B

bubmuoreka [JOK

10 g:ig:;gggﬂ:?;oijﬁ Jlopetiua, e 15.09.2025 | https://m.edsoo.ru/c97afaal
11 Pemenue 3agaq bubmorera [TOK
15.09.2025 | https://m.edsoo.ru/504e98c7
MarsuTtHoe 110J1€ B BEIIIECTBE.
12 deppoMarHeTHKy, napa- u brbmmorexa [OK
N —- 17.09.2025 | https://m.edsoo.ru/30ff9608
13 Pemenne 3agau mo reme "MarautHoe bubmmoreka [{OK
moJe" 17.09.2025 | https://m.edsoo.ru/5b55¢307
14 Pemienne 3ama4 mo reme "MarautHoe bu6moreka [IOK
nose" 18.09.2025 | https://m.edsoo.ru/41c4ae8a
. bu6moreka [IOK
15 Marmuristi notox 22.09.2025 | https:// m.edso;I ru/b3efalcl
16 SIBrIeHME ANEKTPOMArHUTHOM bubnuoreka [IOK
WHIYKITUH 22.09.2025 | https://m.edsoo.ru/b3efalcl
17 3aK0H JIEKTPOMAarHUTHOW HHIYKITUN bubmmorexa [TOK
24.09.2025 | https://m.edsoo.ru/a6dec188
bu6mmoreka [JOK
18 Hpasito Jenua 24.09.2025 https://m.edsoc%.lru/bbc22726
Jlaboparopnas pabota "H3yuenue
19 SIBJICHUS aneKTpOMarHHTHoﬁ 95.09.2025 https://m.edsoo.ru/c36658da
WHIYKIUU
20 Buxpesoe anexrpuueckoe noJie. Toku bubnnoreka [JOK
dyko 29.09.2025 | https://m.edsoo.ru/15abel140
21 Pemenue 3amau bubmorexa [IOK
29.09.2025 | https://m.eds00.ru/93617bd9
22 O/J1C uHAYKUINH B ABMXKYIIUXCS bu6mmoreka [JOK
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MIPOBOTHUKAX 01.10.2025 | https://m.edsoo.ru/0235cc02
bubnmoreka [JOK
23 Peterne sazat 01.10.2025 https://m.edSO(])_.[ ru/4dfda618
NunykruBHOCTh. Karyik
24 I/IHII[[nyfTI/IBH(;)CCTI/I B uaeri:IH HSCTOHHHOFO bubmorexa LHOK
oxa 02.10.2025 | https://m.edsoo.ru/621eae9d
o5 SAsnenune camounaykiuu. J/C bu6mmoreka [IOK
CaMOWHIYKIHH 06.10.2025 | https://m.edsoo.ru/7ee60ca8
26 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe 06.10.2025 | https://m.edsoo.ru/b3c0ad11
bubmuorexa [JOK
27 Pemterme saza 08.10.2025 https://m.edsogru/88f69d2b
28 O06o01enre U cucTeMaTu3arus bubmuorexa [JOK
3HAHUM MO Teme "DIEKTpOoIMHAMHUKA" 08.10.2025 | https://m.edsoo.ru/76484025
29 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"DnekTpoauHaMuKa" 09.10.2025 | https://m.edsoo0.ru/8ae09b98
30 Konebarenpnas cucrema. CBOOOIHBIC bubnuorexa [JOK
KojeOaHus 13.10.2025 | https://m.edsoo.ru/7c1db385
31 Pemenue 3amau 13.10.2025
32 JlnHamMuKa K01e0aTeIbHOTO bubmuoreka [JOK
JIIBUKEHUSA 15.10.2025 | https://m.edsoo.ru/87ce9498
33 Pemenue 3amau bubmmorexa [JOK
15.10.2025 | https://m.edsoo.ru/e3c99692
34 JIaGopatopHas pabota "M3yuenue bubnuoreka [IOK
KoJIeOaHUH HUTSHOTO MasTHHKA' 16.10.2025 | https://m.edsoo.ru/5d159d35
35 JlaGopatopHas pabota "U3mepenue bubnuoreka [IOK
YCKOPEHHUs1 CBOOOIHOTO MaIeHUS MPH 20.10.2025 | https://m.edso0.ru/5d159d35
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IOMOIIY MasgTHUKA"

36 Jlaboparopnas pabota "M3mepeHue bubnmoreka [JOK
KoJIeOaHUH IPYKUHHOTO MasTHUKA" 20.10.2025 | https://m.edsoo.ru/5d159d35
bubmmoreka [{OK
7 r
3 aPMOHHMCCKHE KONCOa 22.10.2025 | https://m.edsoo.ru/7c1db385
38 [IpeBpanienue 3HEpruyu npu bubnnorexa [JOK
TapMOHHYECKHUX KOJICOaHUSIX 22.10.2025 | https://m.edsoo.ru/7a0c439a
39 Pemenue 3amau 93.10.2025
40 3aTyxaromue KojeOaHusl. bubmuorexa [JOK
Bremyxnennsie konebanus. Pezonanc 05.11.2025 | https://m.edsoo.ru/72e93d09
O60011eHre U crucTeMaTu3alus
41 3HaHU No TeMme "MexaHndeckue bubnmorexa [JOK
" 05.11.2025 | https://m.edsoo.ru/eb84182f
KojeOaHus
42 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
KonebaTenpHbIN KOHTYD 06.11.2025 | https://m.edsoo.ru/d4adabde
["apMoHMUYecKUe ANEKTPOMArHUTHBIE
43 KoJebaHus B KoJie0aTeIbHOM bubmmorexa [TOK
10.11.2025 | https://m.edsoo.ru/093f9afl
koHType. ®opmyna Tomcona
bu6mmoreka [JOK
44 Pemenue 3amau https://m.edsoo.ru/addeec71
10.11.2025 https://m.edso0.ru/756123c5
45 3aKOH COXpaHEHUs YHEPTUU B bubnnoreka [JOK
ueanbHOM KoJjieO0aTeIbHOM KOHTYpe 12.11.2025 | https://m.edsoo.ru/d1e2d543
3aryxaromue 3eKTPOMarHUTHbIE
46 KOJ'I}:éaHII;Sl[ Boin peHHBIe bubmmorexa [TOK
' T 12.11.2025 | https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHUs
47 Ilepemennsiii Tok. Pe3ucrop B nenu bubnuoreka [IOK



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/eb84182f
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MEPEMEHHOT0 TOKa 13.11.2025 | https://m.eds00.ru/84836152
KonneHncarop u karymika
48 WH, ; TI/IBHOI:TI/I B Z]rjlln MIEPEMEHHOTO bubmorexa LHOK
VK B P 17.11.2025 |  https://m.edsoo.ru/cfa307af
TOKa
bubmmoreka [{OK
4 P
o crietHe sajat 17.11.2025 | https://m.edsoo.ru/al6836a4
JlabopaTtopHnas pabota
"UccnenoBanue nmepeMeHHOT0 TOKa
50 gepes MoCiIeI0BaTeIbHO bubmorexa HOK
P N ! 19.11.2025 | https://m.edso0.ru/89dc2d90
COoeTMHEHHBIC KOHICHCATOP, KaTYIIKy
u pesucrop”
51 Pe3onaHc B ayieKTpUUeCKOM 1enu bubamorexa [JOK
P t 19.11.2025 | https://m.eds00.ru/087506df
bu6mmoreka [IOK
52 A 0
BTOKOIICORHIA 20.11.2025 | https://m.edsoo.ru/6add2644
53 I'eneparop nepeMeHHOro TOKa. bubnuoreka [IOK
Tpancdopmarop 24.11.2025 | https://m.edsoo.ru/f97418ae
bu6mmoreka [IOK
>4 Pemmerme s 24.11.2025 | https://m.edsoo.ru/ee6677ed
55 [IpousBocTBO, Nepenaya u bubnuoreka [JOK
MOTpeOICHNE ANEKTPUIESCKOI SHEPTUH 26.11.2025 | https://m.edsoo.ru/f97418ae
DKOJOTUYECKHE PUCKHU TTPH
o | e e
YARTYP . 26.11.2025 | https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCEAHEBHOU
KUZHU
57 O06o01eHre 1 cucTeMaTrU3amus bubmuoreka [JOK
3HAHMU 110 TeMe "DIIEKTPOMAarHUTHBIE 27.11.2025 | https://m.edsoo.ru/401024a9



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/087506df
https://m.edsoo.ru/6add2644
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https://m.edsoo.ru/ee6677ed
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KoJicOanus"

MexaHnyeckue BOJIHEL.

58 XapaKkTepUCTUKU BOJTHOBOTO bubmorexa HOK
PakcTep 01.12.2025 | https://m.edsoo.ru/a58e109f
TIBUKCHHUS
59 CBolicTBa MEXaHUYCCKUX BOJTH bubmmorera [JOK
01.12.2025 | https://m.edsoo.ru/d9ae1000
60 Pemenwue 3amau 03.12.2025
bubmmoreka [{OK
1 . X
6 3BYK. XapakTepHCTHII 3ByKa 03.12.2025 | https://m.edsoo.ru/138b6f09
62 Wndpa3syk u yapTpassyk. lllymosoe bubnuoreka [IOK
3arps3HEHUE OKPYKAIOIIEH Cpe/Ibl 04.12.2025 | https://m.edsoo.ru/7380038f
bu6moreka [IOK
63 Pemmerme sz 08.12.2025 | https://m.edsoo.ru/cfd918bf
64 DJIEKTPOMArHUTHBIEC BOJIHBI. bubnuoreka [IOK
N3nydyenue 35eKTpOMarHuTHBIX BOJTH 08.12.2025 | https://m.edsoo.ru/714e5dbl
65 DHEprus MMEKTPOMAarHUTHBIX BOJIH. bubnuoreka [JOK
CBoO#CTBA DJIEKTPOMArHUTHBIX BOJTH 10.12.2025 | https://m.edsoo.ru/d01b818c
66 DKcrepuMeHTalIbHOE OOHapyKEeHHe
ANIEKTPOMArHUTHBIX BOJIH 10.12.2025
[kana 3MeKTPOMarHUTHBIX BOJIH.
67 [IpuMeHeHHe 3IEKTPOMArHUTHBIX bubmorexa HOK
P P 11.12.2025 | https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
68 N3o6perenue paguo A.C. [lonoBbiM. bubnnoreka [JOK
[IpuHUHMIBI paguoCBsI3u 15.12.2025 | https://m.edsoo.ru/9f96f1f8
P .
® | Pamoroxaus. Homwmico Eubmacnera 10K
8 H 15.12.2025 | https://m.edso0.ru/9f96f1f8

TCICBUACHHUHA
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PasButue cpencts csA3m.

70 DNEeKTPOMArHUTHOE 3arpsi3HEHUE Bubmorexa OK
N 17.12.2025 | https://m.edso00.ru/9f96f1f8
OKpY’Karollel cpe/ibl
7 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Konebanus v BOJHBI" 17.12.2025 | https://m.edsoo.ru/4f7985a0
Pa3BuTHre B3rns0B Ha NPUPOY CBETA.
712 CkopocTh cBeTa u MeTOJiI IZC ’ bubmorexa HOK
https://m.edsoo.ru/f32aab06
U3MEpEeHUs
73 3aK0H MPSMOJIMHEHHOTO bubnuorexa [JOK
pacnpoCTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3ana4 Ha npuMeHEHUE
74 3aKOHa NPSIMOJINHEWHOTO bubmorexa LIOK
https://m.edsoo.ru/ea32d455
pacmpoCTpaHeHHs CBETa
75 Ortpaxenue cBera. [Inockoe 3epkaino. bubnuorexa [JOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
76 [Ipenomnenue crera. [TonHoe bubnuoreka [IOK
BHYTPEHHEE OTPAKEHHUE https://m.edsoo.ru/bc2e55cd
Pemenue 3a1ay Ha IpUMeHEeHHE
7 3aKOHOB OTPAYKEHUS U MPEIOMIICHUS bubmmorexa LIOK
https://m.edso0.ru/49d830a9
cBeTa
78 JlaGopaTtopHnas padota "N3mepeHue bubnnoreka [JOK
MoKazaTesis MPEeJIOMIICHUS cTeKIa" https://m.edsoo0.ru/42569eal
79 JIun3pl. DOKyCHOE pacCTOSHUE U bubnuoreka [IOK
ONTHYECKas CUJjia JIMH3BI https://m.edso0.ru/60441359
80 IToctpoenue n3o6paskeHuil B IMH3aX U bubnuoreka [IOK
HX CUCTEMaX. YBEIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
81 Pemrenue 3agau Ha nocTpoeHue bubnunoreka [JOK

H306pa)KeHHI>i, MOJIY4a€MBbIX C

https://m.edsoo.ru/5a868f09



https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/f9566406
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IIOMOIIIBIO JIMH3

Jlaboparopnas pabota "M3mepeHue

82 OTITUYECKOH CHITBI B (DOKYCHOTO bubnuorexa LIOK
‘ , htps://m.edso0.ru/b879fb3f
paccTostHusI COOMpPAIOIeH JTHH3BI
83 I'ma3 xak ontuyeckas cucrema brbmmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemrenne 3anau. [Ipeneinst
84 MIPUMEHUMOCTH T'€OMETPUICCKON brbmmorexa [OK
p p https://m.edsoo.ru/cd174a10
OTITHKH
bu6moreka [IOK
85
Jlictiepens caeta https://m.edsoo.ru/d8elc3be
86 WuTepdepenius MexaHn4ecKX BOJTH bubnuoreka [IOK
U CBETa https://m.edso0.ru/5fc0c638
bu6mmoreka [IOK
87 P
CHICHHE Sa1ad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
88 IT
PHMCHCHHE HHTCP(epeHLin https://m.edso0.ru/668edbc8
89 Judpakuust MEXaHHYECKUX BOJIH U bubnuoreka [JOK
cBETa https://m.edso0.ru/12ed04b5
N bu6mmoreka [JOK
90
Jldpakumonnas pewerka https://m.edso0.ru/f998d964
bubmuoreka [JOK
91 P
CHICHHE sakad https://m.edsoo.ru/d58c411a
92 JlaGopaTtopHas pabdorta "3mepenue bubnnoreka [JOK
JUIMHBI CBETOBOM BOJIHEI" https://m.edsoo.ru/8b7ac737
93 ITonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapusanus ceera https://m.edsoo.ru/e9890fe9
94 CBeTOoBBI€ SIBIIEHUS B IPUPOJIE bubnuoreka [IOK
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https://m.edsoo.ru/0b36363d

95 O06o001IeHre U cUCTeMaTH3aus bubnmoreka [JOK
3HaHu# no teme "Ontuka" https://m.edso0.ru/8a14748b
9% KonTtposnsHas paboTa o teme bubmmoreka [IOK
«OnTtuka» https://m.edso0.ru/82315dd4
I'paHUIBI MPUMEHIUMOCTH
97 KJIACCUYECKON MEXaHUKH. 3aKOHBI bubnnorexa [JOK
JNEKTPOMHAMUKHN U IPUHIIUI https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIILHOCTH
98 [TocTynaTel cienuanbHOM TEOPUU bubnuoreka [IOK
OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
99 OCHOBHBIE CJIEICTBUS U3 TTOCTYJIAaTOB bubmuorexa [JOK
TEOPUH OTHOCHUTEIIBHOCTH https://m.edso0.ru/d83742bb
100 DIJIEMEHTHI PENSATUBUCTUCKOM bubnuoreka [IOK
TUHAMHUKHA https://m.edsoo.ru/853a64fc
bubnuoreka [IOK
101 Pemmerme sz https:// m.edso;I ru/b6258ffa
102 Bunpl nznyuenuii. Ictounuku cBeta
103 CIHeKTpsl U CIIeKTPAJIbHBIN aHAINU3
104 [IxaJia 371eKTpOMarHUTHBIX BOJIH
105 3apoxaeHUue KBAHTOBOW TEOPUU bubmmorexa [IOK
https://m.edsoo.ru/f54035a5
. bubnnoreka [JOK
106 ®otonsl. CBoiicTBa (HOTOHOB httos//m.e dsocl)_.[ru Ja5ffa218
107 I'mnoresa e bporins. bubnuoreka [JOK
KopryckynsipHO-BOTHOBOM JTyanu3m https://m.edsoo.ru/5df8bafl
108 ®otoaddexT. 3akoHbl poTorPderra bubmiorexa LIOK

https://m.edsoo.ru/8c68e5b9
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VYpaBHeHue DUHIITEITHA 1715

bubmuoreka [JOK

109 izzgziizgz "Kpacwas rpanuia” https://m.edso0.ru/01ef4556
110 Pemrenue 3amau
111 [Mpumenenne poTorddekra
112 JlaBnenue cBeta. XUMHUUECKOE bubnuorexa [JOK
JNIEUCTBUE CBETA https://m.edso0.ru/64b4f966
113 KonTtponsHas padoTa o teme bubnuorexa [JOK
"OcnoBsl CTO u kBaHTOBOM U3HKU" https://m.edsoo.ru/c3de891a
bubmuorexa [JOK
114 Crpoenus atoma. OnbiThl Pezepdopaa https://m.e dsogru 1312b750a
115 KBanToBsie noctynarsl bopa. Monens bu6moreka [IOK
aToma BojopoJa o bopy https://m.edsoo.ru/404dfa9a
116 Pemtenue 3amay
117 CrnoHTaHHOE U BBIHYXICHHOE bubnuoreka [IOK
W3JIy4YEHHE CBETA https://m.edso0.ru/f945d85c
bubnuorexa [JOK
118 Jlasep https:// m.edsoc%.I ru/2288a0c4
Cnenuduka namepeHui B
119 MI/IKEOSI)I/Ipe. COOTpHomeHH;I bubmmorexa LIOK
seonpenenénocteii TeifsenGepra https://m.edso0.ru/65783dec
120 Crpoenue aToMHOrO siapa. fnepHsie bubnunoreka [JOK
CHUJIBI https://m.edsoo.ru/34ada5de
121 DOHeprus cBa3M U AedekT Mace sapa Et?[?sﬂlljr?:(ﬁ)cl)lﬁlllff 17580
122 Pemrenue 3agau
123 PaanoaktuBHOCTH. BUbI bubmuoreka [JOK

PAaaANOAKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/34ada5de
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124

PannoaktuBHBIE NpEBpaIeHUs

3aKoH paJMoOaKTUBHOTO pacraja.

bubmuoreka [JOK

125 [Iepnon nomypacnana https://m.edsoo.ru/aab98bef
126 Pemenue 3amau
197 Merons! perucTpanuy u bubnuorexa [JOK
HCCIIEIOBAHUA AJIEMEHTaPHBIX YACTHII https://m.edsoo.ru/1ac08a5h
128 SnepHblie peakuu
129 3HepreTquCKHﬁ BBIXOJI SIJICPHBIX
peaxiuit
130 Pemrenne 3amau
131 Henenue saep ypana. llenmnas
peaxIus AeIeHus
132 }Iz[epriﬁ peaktop. [Ipumenenue
SAJICPHOM SHEPTUU
133 N3otomnsl. [lonyyenue u npumeHeHne
PaZAno0aKTUBHBIX U30TOTIOB
134 buonornueckoe nencreue )
PaAMOaKTUBHBIX U3ITy4YEeHUN
JlaGopaTtopHnas pabota Bu6morexa [IOK
135 "UccnenoBanue paguoakTUBHOTO htts://m.edsoo.ru/c3dabe6e
(oHa ¢ ucnosb30BaHUEM J03UMeTpa"
136 TepmosiiepHbIe peakIuu
137 KontponbHas padota o teme "Atom
Y aTOMHOE€ s11po"
138 Dransl pa3BUTUS (DUZHKU
AJIEMEHTAPHBIX YaCTHUII
139 Knaccugukamus sneMeHTapHbIX



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c3dabe6e

YaCTHI]

140 Oransl pa3BUTHS aCTPOHOMHUHU. 1 bubmuorexa [IOK
3HaueHue aCTpPOHOMUHU https://m.edsoo.ru/ad73e145
141 Metoasl aCTPOHOMUYECKHUX 1 bubnuorexa [JOK
HCCIIEIOBAaHUI https://m.edso00.ru/39c44028
CoBpeMeHHbBIE ONITHYECKUE
142 TEJIECKOTbI, PaIMOTEIECKOTIBI, 1 bubmmorera [JOK
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bup 3Bé3nnoro nebda. Co3pe3nus,
143 ApKUE 3BE3/bl, INIAHETHI, UX BUIUMOE 1 bubmiorexa HOK
https://m.edsoo.ru/aac588eb
JIBIDKEHHE
144 HeGecHbie KoOpIuHATHI U 3BE3/IHBIC 1
KapThI
JlabopaTtopHas paborta "Habmronenus
3BE3THOTO He0a HEBOOPYKEHHBIM
IJ1a30M C MCIIOJIb30BaHUEM
145 KOMITBIOTEPHBIX MPUJIOKEHHUMN TSI 1 bubnuoreka [IOK
OTIpeICTICHUS TT0JIOKEHUS HEOSCHBIX https://m.edsoo.ru/1072021e
00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/Ius1 CeBEpHOTO
MOJIyIIApUs U ApKUE 3BE3bI"
CollHeYHas cucTeMa KaK KOMILICKC
146 TeJI, UMEIOIINX 00IIee 1 Bubmorexa OK
https://m.edso00.ru/22748eb4
MIPOUCXOKICHUE
147 Cucrema 3emns - JIyna 1
148 IInanetsr CoaHEUYHOM CUCTEMEBI 1
149 Mansie Tena CoTHEYHOM CHUCTEMBI 1
150 Connie 1 bu6mmoreka [JOK



https://m.edsoo.ru/ad73e145
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https://m.edsoo.ru/22748eb4

3BE3/Ibl, KX OCHOBHbIE

151 ')'(apaKTepI/ICTI/IIiI/I. Juarpamma ) 1 Et?ri?;;fcizfr?}:ﬂGggM
CIIEKTPAJIbHBIN KJIACC — CBETUMOCTD
152 Buyrpennee crpoenue 3BE31. 1 bubnuorexa [JOK
OBounmonus 3Be3] https://m.edsoo.ru/d09da494
. bubnnorexa [JOK
153 Mneunsiii [Iyre — Hama ['anakTuka 1 httos://m.e dSO(])_.Iru 176410808
154 Tunbl ranaktuk. YEpHbIE IBIPHI B 1 bu6mmoreka [IOK
AJIpax rajlakTUK https://m.edsoo.ru/7cd10a0a
- 3BCGHGI—;I({a;[.6PaCrI;aleHH§ Bcenennoii. . BuGmrorexa LOK
akoH Xa06ua. Teopus bosnbiioro
S— PeJ'II/IKTOBOE - https://m.edsoo.ru/3dbdf0d2
156 Macmrabnas cTpykrypa BeenenHoii. 1 bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
157 Hepeménnsie mpoOiieMbl aCTpOHOMHUHT 1 Et?[?sH/P/I;T:;sigr(jllz 37d9ffe
158 KounTponbnas pabora o teme 1
"DneMeHTbl aCTPOHOMUM"
Enunas ¢usnueckasi kKapTuHa MHUpa.
159 Ponb 1 MecTo pu3MKM U aCTPOHOMHUH 1 bubnnoreka [JOK
B COBPEMEHHOM HAay4YHOUH KapTUHE https://m.edso0.ru/c026fd37
MHUpa
160 [ToBTOpenue u3yyennoro B 11 kiacce 1
161 IToBTOpenue usyyennoro B 11 kiacce 1
162 IToBTOpenue usyyennoro B 11 kimacce 1
163 IToBTOpenue usyyennoro B 11 kimacce 1
164 HToroas koHTpoJbHasA paboTa 1
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165

AHanu3 UTOrOBOM KOHTPOIBHOM
paboThI

166

PesepBHsIit ypok. O600IICHNE 1
cHCTEeMaTH3aIlHs 3HAHUIH 110 TeME
"Mexanuka"

167

PesepBHeIit ypok. O600IICHNE 1
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"OcnoBbl MKT u TepmoanHamMuku”

168

PesepBubiit ypok. O60011eHNE 1
CUucreMatTu3sanus 3HAaHUH 10 TEME
"Onexrpocraruka"

169

O00011IeHNe U CUCTEMATU3 AL
3HaHui Mo teme "TloCTOAHHBIN
AIEKTPUYECKUN TOK"

bu6moreka [IOK
https://m.edsoo.ru/71453ee6

170

O0001IenrEe ¥ cCUCTEMATH3AIUS
3HaHUM Mo TeMme "TOKU B pa3IMUHbIX
cpenax"

bu6mmoreka [IOK
https://m.edsoo.ru/3d40077a

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

12
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBAaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAYy4HOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TpaHUIIBl MPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€JI0, UACAIBHBIN I'a3; MOJEIIA CTPOEHUS I'a30B, )KUAKOCTEW U TBEPABIX TEI,
TOYEYHBIN ANIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

PacnioznaBath pusnueckue sBieHus (MpoIecchl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpPUM CTPOCHHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE I10
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TeEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE PpaBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMsl, IJIaBJIEHUE, KPUCTAIIM3AalKs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC ABVXXCHUE, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCHICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CUiIa,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUU
IMIPpaBUJIbHO TPAKTOBATH (bI/ISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIEC SIBJICHUS,
UCNOJb3Ys (U3NYECKHEe BEIMYUHBI: JAaBJICHHUE I'a3a, TEMIepaTypa, CpeqHsis
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQHUIHMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTATeNsl; MPU OMUCAHWU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBIC]I MCIOJIb3YEMBIX BEIWYHMH, UX O0O3HAYECHUS U €AMHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsLKEHHOCTh  I10JIH,
IIOTEHIMAJl, PAa3HOCTh IIOTEHLIUAJIOB; IIPY ONKMCAHUM NIPABUIIBHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIOIB3YEMBIX BETMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETMYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIONB3YS (hPU3NYECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akons
HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHM, 3aKOH COXpPaHEHUs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJI C aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyroHa; mpu 3ToM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIpAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB,  pa3iuyaTh yCJIOBUS HUX  0€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJIBLHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKN HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBaThb  pPE3YyNbTaThl  MOJYYECHHOM  3aBUCHUMOCTHU
(¢u3nuecKkux BENWYMH B BuJe Tabnaui ¥ rpaduKoB, AeJaTh BBIBOJBI IO
pe3yapTaTaM HCCIEI0BaHUS

10.12

CobmnronaTh npaBuia 6€30MaCHOrO TPya MPU MPOBEJCHNUN UCCIIEI0BAaHUIN B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIENOBATENbCKONH U
IPOEKTHOM JEATENbHOCTU C UCHOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacu€rHple 3agauyu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
3a/1au BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACTIATh (PU3NUECKUE BEIUUUHBI
u ¢Gopmyibl, HeoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAILHOCTh MOJYUEHHOTO 3HAaYCHUS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBLBIC




3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHGOpPMAIIMOHHBIE ~ TEXHOJOTMHM  JUIi  IOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U Hay4dHO-NOIYJISPHOU
UHPOpPMALIMK, TOJYYEHHOW U3 paA3NUYHBIX HCTOYHHUKOB; KPUTHUYECKU
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoaUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (pU3MKE B MOBCEAHEBHOW KU3HU
g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, IUIS COXPAaHEHHs 3/I0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymnme C BBINOJHEHWEM Pa3IMYHbIX COLHUAIBHBIX pOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHMBATb BKJIaJ KaXJIOro MW3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMoin MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa

111

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHUHU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOM NESATENbHOCTH JIOACH, LEIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATH IpaHUllbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICIICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOACJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O A[pa IIpUu pCIICHUH q)HSquCKI/IX 3aJa4

11.3

Pacrio3HaBath ¢pu3uueckue siBieHus (MPOIEecChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JICKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS MHIYKIUS, JICHCTBHE
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHbBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPAXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUS CBETa, (POTOIICKTPUUCCKHIA
addekt (poTtodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJIOPOJA,  ©CTECTBEHHAas W HMCKYCCTBEHHas




Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, Mar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTb pA3JIMYHBIX Cped) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCIOJB3yd  (hu3nyecKue
BEJIMYMHBL: AJICKTPUICCKUI 3apsi, CHUJIa TOKA, SJICKTPUUISCKOE HaAIPsDKEHUE,
AJIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKAa, WHAYKIMS MarHuTHOTO ToJiA, cuia Awmmepa, cuia JlopeHna,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOIO U MAarHuTHOT'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsi M CHja
TOKa B TIpPOIllECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHHE W ONTHYeCKas CHJa JIMH3BI;, TPU ONHUCAHUHU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWMYHH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuchiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(bu3UYecCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
W YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBS3W ATOMHBIX SJIep; MPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bUBUYECKU CMBICT HCTIOIB3YEMbIX BETUYHH, UX 0003HAUYCHHS U €IUHUIIBI;
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCIONb3Ysa (PU3NUECKUE
3aKOHBI W TpPUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEANHEHHUs POBOJAHUKOB, 3akoH Jxoynsa — Jlena, 3akoH
ANIEKTPOMArHUTHOM MHIYKIWUU, 3aKOH MPSAMOJMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YpaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPaHEHHUS 3JIEKTPUUECKOIo 3apsijia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaza; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE UM YycloBHs  (TpaHMIbI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIllpaBJICHUC  BCKTOpa HWHAYKIHUHW  MArHuTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300paKECHHUE, CO3/1aBa€MOE IUIOCKHM 3EPKaJIOM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C UCTIOIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUI; TPH 3TOM
(dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPHUMEHTa,
coOuparh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OPMYITUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (I)I/ISI/I‘{CCKI/IX BCJIIMYHMH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
NPSIMBIX M3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yabTaThl TOJMYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHMUS

11.12

CoGumroath nipaBuiia 0€30MaCHOTO TPy/ia MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  JKCIIEPUMEHTAa, Y4EeOHO-HCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOI\/JICTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemats pacu€rHble 3agauyu C SBHO 3a/JlaHHOM (PU3MYECKOW MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BCINYHNHBI
n ¢GopMyabl, HeOoOXOquUMbIE Al €€ pelleHus, NMPOBOJUTH pacuérel U
OLCHUBATH PCAIbHOCTH MMOJTYUCHHOI'O 3HAYCHU A (1)1/131/ILIGCKOI>'I BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYyKJCHHM C ONOpPOM Ha W3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpeTali M MpeACTaBlIeHUs Yy4eOHOW U Hay4HO-TIOMYJSPHOU
nHdopMaluy, TOJIYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh TPHUHIMIBI JCHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX O€30MacHOr0 MCMOJb30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoAUTE MpUMEpPHI BKJIa/1a POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTH

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MACHOCTH TIPU  OOpallleHHH ¢ NpubopaMu M
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHsS 3JI0pPOBbS M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGotrate B rpymme C BBIOJHEHHWEM pPa3UYHbIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAILHO PaCHpeeNsiTh 00sI3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHJAPTHBIX CHUTYallUsAX, aJeKBaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupozae. Haydnele meTonbl
MIO3HAHUSA OKpyXKaromero Mupa. Pons skcriepumenta
M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUU Hu
npoueccoB. Hayunble rumnortessl. ®dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akOHOB. [IpUHIUMII COOTBETCTBHUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTHYECKOHN AESITETbHOCTH JII0IeH

MEXAHUKA

KNMHEMATHKA

211

Mexannueckoe NBIDKECHHUE. OTHOCHUTENBbHOCTD
MexaHnyeckoro nBmwxkeHusa. Cucrema oTc4Yéra.
Tpaekropus

2.1.2

[lepememnienne, CKOpocTb (CpeAHssI CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMbI KOOPAMHAT.
Clio)xeHue nNepeMeILeHUI U CII0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHe. ['pa@uku  3aBUCHUMOCTH  KOOPAMHAT,
CKOPOCTH, YCKOpPEHHS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
ajcHus

2.15

KpuonuneitHoe JIBIDKCHHE. PaBHoMepHOE
JBU)KEHUE MAaTE€pPUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBas cKOpOCTb, JTUHEWHAs CKOpocTh. [lepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUKCHUC
CHaps 0B, HCITHBIC U PEMCHHBIC IIEPCAaYn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpU PaBHOYCKOPEHHOM JBM)KCHUU C HavYaJbHOU
CKOpPOCTBIO, PaBHOW HYyJIO. M3ydeHue [BUKEHHS
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OpPOIIEHHOT0 TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid
3akoH HprotoHa. IHepuuanpHble CHCTEMBI OTCUETaA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akoH HproTOHA 151 MaTepuanbHOM TOUKHU B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuanbHBIX TOUEK

224

3akoH BceMHUpHOTO TsaroTeHus. Cuiia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuina cOnpoTUBJICHUS MPU JBMKEHUU Tela
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenbHOe W BpalIaTSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEeHT cuiabl OTHOCHUTENBHO OCH BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

2.2.9

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHuwe  JIBUKEHHS
Opycka Mo HAKJIOHHOM IUIOCKOCTH TOJ JeicTBHEM
HECKOJIbKUX cui. MccnenoBaHue 3aBUCUMOCTH CHJI
VIPYrOCTH, BO3HUKAOIUX B JAehopMUpyeMoOit
NpY)XHHE M PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBanue yclIOBHI paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI 1 UIBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHus nMmiyiasca B MCO. PeakruBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunernyeckass »53Heprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOM MIPYXHUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3H TOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLHMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHue cBa3u ckopocTeit
TeJ Mpu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CHWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHoBHbIE TMOJIOKEHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOICHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, KHIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYI. Konunuecto BEIIECTBA.

o [Tocrosinuas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

uzmepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETHYECKOH TEOpUU HUJCabHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKOM HHEPruM  TEIJIOBOTO  JABUKEHUS
yactui ra3a. [llkana remnepatryp KensBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 I"a3oBbIe 3akoHbI. M30mporiecchl B uA€aIbHOM rase ¢

IMMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCpMaA,




u30Xxo0pa, u3odapa

3.1.9

TexHuueckue ycTpoicTBa: TepMOMETP, OApOMETP

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
DHEPTUsl TePMOAMHAMHYECKON CHCTEMBI U CIOCOOBI
€€ U3MEHEHUA

3.2.2

KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
SHEPIus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeTJIOTIepeIauHn: TETIOMPOBOAHOCTb,
KOHBEKIIUS, W3IydeHHe. TermnoéMKOCTh  Tena.
VnaenrHasg  TemIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBblii  3akoH TepmoauHaMuKH. [IpumeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKH K H30IPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TenmoBrie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEPruud B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII1/]) termoBo#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepMmomuHamuku. HeoOpaTtumocTh
IpOLECCOB B Mpupoje. TerioBble JBUraTEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texnuyeckue yCTpONCTBA: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOUN
TEILUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobOpazoBanue u koHaeHcauus. Vcmapenue u
KUMIEHUEe. YJieNbHas TEIUloTa MapooOpa3oBaHUs.
3aBUCHMOCTh TEeMIEpPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENbHAS BIaXKHOCTh BO3IyXa.
Hacspiennsii nap

3.3.3

Tépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHMU30TPONUS CBOWMCTB KpUCTaJIOB. JKuakue
Kpuctaiisl. CoBpEMEHHbBIE MaTEpHAIIbI

3.3.4

IInaBnenue u KpucTtalsin3anus. VaenpHas TemioTa




iassieHus. Cyonumanus

3.35 YpaBHeHHUE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 HCUXPOMETP, KaJOPUMETpP, TEXHOJOTHH MOIYyYECHHUS
o COBPEMCHHBIX  MaTepuajoB, B TOM  YHCIC
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzanusi Tel. ONeKTpudeckuid 3apsa.  [[Ba
o BUJIA DIIEKTPUIECKHUX 3apsI0B
4.1.2 [IpoBOAHUKH, TUIIIEKTPUKHU U TIOJIYIIPOBOJHUKH
413 3aKOH COXpaHEHUs EKTPUIECKOTO 3apsaa
414 Bzaumonericteue 3apsinoB. 3akoH Kymnona
DIIeKTpruYecKoe ToJIe. HanpsxénnocTth
4.15 3JIEKTpUYECKOT0 Mo, [IpuHumm cynepno3uiuu.
JIlvHUM HANIPSDKEHHOCTH IEKTPHYECKOTO TOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM noJie. Jusnextpuueckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKeHHOTO
KOHJIEHCAaTOpa
Texuuueckue yCTpoiicTBa: AJIEKTPOCKOIL,
419 AIEKTPOMETD, ANEKTPOCTaTUYECKas 3aIuTa,
o 3a3eMJICHHE  JJIEKTPOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 [IpakTnueckue paboTHL. N3smepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
ITOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
Ycnosus CYIIECTBOBaHMS MOCTOSIHHOTO
421 aNeKTpudecKkoro Toka. Mcrounnku Toka. Cuna Toka.
ITocTostHHBIN TOK
4.2 4.2.2 Hanpsokenne. 3akon OMma ais ygacTka Lienu
423 DIIEeKTpUYECKOe COITPOTUBJICHHUE. VY nensHOE
o COIPOTHUBIIEHHE BEIECTBA
424 [locnenoBarenbHOe, MapajieNbHOE, CMELIAHHOE

COCANHCHUC ITPOBOIHUKOB




4.2.5

Pabora »snexrpuueckoro Toka. 3akoH JDxoymas —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

annekTpoBwkymas cuna (manee — OJJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOM)
aneKTpruuecKkon uenu. Kopotkoe 3ambikaHne

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAIIOB.
3aBUCHUMOCTb  CONPOTUBJIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpoOBOIUMOCTh

4.2.9

Onektpuueckuid TOk B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass U TpUMECHas
IPOBOAMMOCTh MOJIYNPOBOAHMKOB. CBoiicTBa p-Nn
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JIIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DneKkTpuyeckuii ToK B Tazax. CaMOCTOSTENbHBIN U
HECAMOCTOSITENbHBIA  pa3psia. PaszmuuHble  THIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIEKTPOOCBETUTEILHBIE PUOOPHI,
TEPMOMETP COINPOTUBJICHUS, BAKyyMHBIH THO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAHUKA

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC uUCTOYHMKA TOKa H  €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KIJACC

Kon

pa3nena

4

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA A MHAYKINA

43.1

ITocTosHubIE MAarduThbl. B3aumoeiicteue
MOCTOSIHHBIX MarHuTOB




MarunutHoe nosue. BeKTop MarHUTHOW MHIYKIUH.
[IpyHnun cyneprio3unyu. JIMHMM  MarHUTHOMN

4.32 UHIyKIMK. KapTrHa JIMHU MarHATHOM MHIYKIIHH
TI0JISI TOCTOSTHHBIX MAarHUTOB
MarauTHO€E mnoJie MpoBOAHMKA ¢ TOKOM. KapTuHa
JUHUN TOJIS JUTMHHOTO MPSIMOTO TIPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  B3aumogeiicTBue
MIPOBOJHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb ¥ HaIIPaBJICHHUE
Cuna Jlopenna, €€ MOAyldh U HaIpaBJICHUE.
4.3.5 JIBr>KeHME 3apsHKEHHOM 4YacTULbI B OJHOPOJHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHIYKIIAN
4.3.7 [ToTox BEKTOpa MarHUTHOM MHAYKIIUN
438 OJIC  wHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOMN
e uHyKin Oapaest
Buxpeoe snektpudeckoe nose. 9JIC nHAYyKIMU B
4.3.9 POBOJAHMKE, JBWXKYIIEMCS IIOCTYNAaTeIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SBieHMe camounaykiuu. 2JC
e CaMOMHIYKIIMU
4.3.12 DHeprusi MarHuTHOTO TIOJIS KaTYIIKKA ¢ TOKOM
4.3.13 DJIEKTPOMAarHuTHOE T0JIe
TexHuyeckne ycTpoicTBa: MOCTOSHHbIE MAarHUTHI,
4.3.14 AJICKTPOMArHHUTHI, AIEKTPOJIBUTaTEb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
MoJIA KaTylku ¢ TokoM. MccnenoBanue aencTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue SBJICHUA SHGKTpOMaFHHTHOﬁ

WHTYKIIUA
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBOOOAHBIE KOJIEOAHMSL.
5.1.1 l'apmonmnueckue konebanus. Ilepwon, wyacTora,
5.1 amMIuuTyAa u ¢asza konedaHui
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCcKuil MasiTHUK
513 YpaBHeHHe TapMOHHYECKUX KoJieOaHui.

Kunemarnueckoen JUHAMHYCCKOC OIIMCaHHuC




KO0JIE0ATEIBHOTO JIBUKECHUS

[IpeBpamienue 5SHeEpruuM INpU  TAPMOHUYECKUX
Kosnebanusax. CBs3p  aMIUTUTYIBl  KOJIeOAHUH

>14 HCXOJHOM BENMYMHBI C aMILUTUTYIaMH KoJieOaHui
€€ CKOPOCTH U YCKOPEHUS
Konebarenbublit KOHTYP. CBobomaHbIe
JNIEKTPOMArHUTHBIE KOJICOAHUS B  HICATHLHOM
9.1.5 K0Je0aTeJIbHOM  KOHType. AHaJorus  MExXIy
MEXaHUYEeCKUMU u AIIEKTPOMArHUTHBIMH
kosnebanusmu. ®opmyna TomcoHa
516 3aKOH COXpaHEHUS DSHEpPruu B  HAEaIbHOM
o KOJIcOaTETLHOM KOHTYPE
By ieHHbIE MEXaHUYECKUE KoJeOaHusl.
°.1.7 Pe3onanc. Pe3onancHass kpuBasd. BbIHyXIeHHBIE
AJIEKTPOMATrHUTHBIC KOJICOaHUSI.
518 [IepemenHsbIli TOK. CHHYCOUAIBHBINA ITEPEMEHHBII
o TOK.
519 MOoOnIHOCTh MEPEMEHHOIO TOKA. AMILIUTYIHOE H
o JeficTByIOlIee 3HAUEHNE CUIIBI TOKA U HAIIPSDKEHUS
Tpanchopmatop. IlpouwsBoacTBo, mepemada u
notpebieHue ANEKTPUYECKOM SHEPTHUHU.
5.1.10 DKOJIOTUYECKHE  PUCKM  TPH  MPOU3BOJCTBE
o DIIEKTPUIECKON SHEPIUHU. Kynbrypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B MOBCEIHEBHON
KU3ZHU
5111 Texnuueckue YCTpOMCTBA: cericmorpad,
o ANEKTPUYECKHUI1 3BOHOK, IMHUU 3JIEKTpoIepe1ad
[IpakTnueckue paboTHI. Hccnenoanue
3aBHCHMOCTH MepHO0Jia MalbIX KojeOaHul rpy3a Ha
5112 HUTH OT JUIMHBI HUTH U Macchl Trpysa.

HccnenoBanue INEPEMCHHOI'O TOKa B IHLOCIIKM U3
MOCJICIOBATEIIbHO COCAUHEHHBIX KOHACHCATOpAa,
KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuyeckue BOJIHBI, yCIOBHS
521 pacmnpocTpaHeHusl. [Tepuos. CkopocTh
o pacmpocTpaHeHus U JUTMHA BOJHBL [lonmepeunsie u
MPOJIONIEHBIE BOJHBI
599 WNurepdepeniius u  nudpakiuss MeXaHUYECKHX
o BOJIH
593 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa

toHa. TeMOp 3ByKa




5.24

ONEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS H3IIy4€HUS
AJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BeKTOpoB E, B 1 v B anexkTpoMaruuTHOl BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KEHHE,
IIPEJIOMJIEHUE, MOJISIPU3aLUS, madpaxiys,
uHTeppepenms. CKOPOCTh ANEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama s1ekTpoMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaanoCBA3U u TCJICBUACHUS.
Paguonokanusi. DJEKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKalollen cpeibl

5.2.8

Texanueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyIbTPa3BYKOBas JHATHOCTUKA B
TEXHUKE M MEIWLHHE, pPanap, paauoNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-meun

5.3

OIITUKA

5.3.1

[IpsmonmuHeliHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie

5.3.3

[Ipenomnenue cBeta. 3aKOHBI TPEITOMIICHUS CBETA.
AOCOIOTHBIN MOKa3aTeb MPEIIOMIICHUS

5.3.4

[Tonmnoe BHyTpeHHee oTpaxeHue. I[lpenenbHbIin
YrOJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcus cBera. ClI0KHBIM cOCTaB 0€I0ro CBETA.

LBer

5.3.6

Cobuparonue u pacceuBarolmiue JUH3bL. ToHKas
nuH3a. DOKycHOE pacCcTOSTHUE U ONTUYECKasl CUIia
ToHKOM nuH3bL. [locTpoenune wu3z00pakeHHl B
coOuparomux 1 paccenBaromux jauH3ax. opmyna
TOHKO TUH3bIL. YBEIUYECHUE, JaBaeMOE JIMH301

5.3.7

Hpez[enbl IMPUMCHUMOCTHU reOMeTqueCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOII0ICHUS MaKCUMYMOB U
MUHHUMYMOB B HMHTEP(QEPEHIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB

5.3.9

Hudpakius cBera. [udpakinuoHHas pemeéTka.
YcnoBue HaOMOAECHUS TIaBHBIX MAKCUMYMOB IIPH
MaJCHUM  MOHOXPOMATHYECKOTO  CBETa  HA




T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuzanus ceera
TexHuueckue YCTPOMCTBA: OYKH, Iy1a,
5311 ¢oroanmapar, MIPOEKIIMOHHBIN anmnapar,
e MHKDPOCKOII, TEJIECKOI, BOJIOKOHHAs OIITHKa,
Tr(pakMOHHAs PEIIETKa, TTOJISIPOUT
[IpakTnueckue pabotbl. M3mepeHue mnoxazaTesns
5312 PETOMIICHUS. HccnenoBanue CBOIICTB

n3zo0paxeHuil B inH3ax. Habmonenue nucnepcuu
cBeTa

3JIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'pannisl MIPUMEHUMOCTH KIJIACCUYECKON
MexaHuKHU. [locTynatel TEOpUM OTHOCUTENBHOCTH:
WHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B
BAaKyyMe, IPUHIUI OTHOCUTEIBHOCTH DWHIITENHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUE NJIWHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBs3p  Macchl C DHEpPrU€d M HMIIYJIBCOM
CBOOOJ/IHOM YaCTHIIBI. DHEPTrHUs MOKOS CBOOOIHOM
YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBO! OIITHUKU

7.11

®otonbl. @Dopmyna I[lmaHka CBSI3U HSHEPrUU
doToHa ¢ ero 4YacToTod. DHEpPrust U HUMITYIbC
dboToHa

7.1.2

OtkpoiTue u ucciaeaoBanue Gotodpdexra. OmbIThI
A.T'. CroneroBa. 3akoHsl GoTorddexra

7.1.3

VYpaBHenne OitnmreitHa s poTodddekra.
«Kpacnas rpanuma» porosddekra

7.1.4

HaBnenue ceera. Onbitel I1.H. JIeOenena

7.15

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

7.1.6

Texnuueckue yCTpOICTBA: (hoTosIEMEHT,
doTonaTuuk, comHeuHas 0aTapesi, CBETOIHO/]

7.2

CTPOEHHME ATOMA

7.2.1

Mogpens atoma Tomcona. OmbiTel Pesepdopaa mo
HCCIIEIOBAHUIO CTpOeHUs aToma. [limanerapHas
MOJIENIb aTOMa

7.2.2

IToctynarer bopa. M3myuenue u moryonieHue
($OTOHOB HpU HEpexoae aToMa C OJHOTO YPOBHS
SHEpruu Ha Jpyrod. Buapl cnektpoB. Cnekrp




YPOBHEM 3HEPrUU aTOMa BOJOPOJA

7.2.3

BonHoBeie cBolicTBa yactuil. BonHbel ne bpois.
KopmyckymnsipHo-BostHOBOW nyanusm. Judpaxuus
NIEKTPOHOB HA KpUCTAJLIaX

7.2.4

CronraHHoe u BBIHYXXJICHHOC H3JTyYCHHC.
YCTpoiCTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHU4eCcKre yCTpPOMCTBA: CIIEKTPAJIbHBIM AHAIN3
(cieKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTuueckue paboTHI. Habmronenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronasl HaOI0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTtkpeiTue paaunoaktuBHOoCTH. OnBITH Pesepdopaa
M0  ONpENeNEHHUI0 COCTaBa  PaTuOAKTUBHOTO
n3nydenusi. CoiictBa anbda-, Oera-, ramma-
u3NydeHus. BiusiHue panoakTUBHOCTU HA KUBBIC
OpPraHU3MBbI

7.3.3

OtkpeiTHE TIpOTOHA MW HeuTpoHa. HykioHHas
Monenb siapa ['eitsenbGepra — HMBanenko. 3apsn
saapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anbda-pacnaz. ONEKTPOHHBIM W TIO3UTPOHHBIN
OeTa-pacrma. ["'amma-uznydenue. 3aKkoH
pPaAMoOaKTUBHOTO pacraja

7.3.5

DHeprus CBsS3M HYKIOHOB B siipe. SIepHbIC CHIIBL
Hedekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sAEp

7.3.7

Snepubiit  peaktop. TepMosiiEpHBIA  CHUHTE3.
[TpoGieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHUE aCIEKThI AEPHON SHEPTETUKHU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIBI. OTKpBITI/Ie IMO3UTPOHA.
CDYHI[aMeHTaJ'IBHLIC BSaHMOHCﬁCTBHH

7.3.9

TexHuyeckue YCTpPOWCTBA: JO3UMETp, Kamepa
Bunbcona, snepHbIil peakTop, aToMHas 6oM0a

7.3.10

[Ipaktuyeckue paboTel. HMccnenoBaHue TpeKoOB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénnoro Heba. Co3Be3nus, sipkue 3BE3/BI,
IUTAHETHI, UX BUJIMMOE JBHKEHNE

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM rpyIIIbIL.
IImaHeThI-TUTaHTBIl U UX CIIYTHUKH, KapJIMKOBBIC




mwianeTel. Masnbie Testa COMTHEYHON CUCTEMBI

8.3

Connme, ¢orochepa u armochepa. CoiHeqHas
AKTUBHOCTbH

8.4

Wcrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TEeMIIeparypa, ux
B3aUMOCBs3b. JluarpaMMa «CreKkTpaabHbIM KIacc —
CBETUMOCTB). 3BE3 bl IJIaBHOM
IIOCJIEIOBATEIBHOCTH.  3aBUCUMOCTb «Macca —
CBETUMOCTB)» JUIS 3BE31 TJIaBHON
NOCJIEZIOBATEIBHOCTH

8.6

Bryrpennee crpoenune 3BE3a. CoBpEeMEHHBIC
HpeI[CTaBHeHI/ISI (6] HpOI/ICXO)K)ICHI/II/I U DBOJIFOIIUA
CouHna u 3B€31. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiii IIyre — Hama 'amaktuka. CnupasibHas
cTpykrypa ['anaktuku, pacnpeneneHue 3BE31, rasa
n neud. llomoxenne wu nBmwxenne ConHOa B
lanaktuke. [1nockas u cheprueckas MoaACUCTEMBI
lNanmakTukn

8.8

Tunbl ramakTuk. PaguoranakTMKd | KBa3aphbl.
YEpHbIe OIPHI B SAPAx raJakTUK

8.9

Bcenennaga. Pacmupenue Bceenennoil.  3akoH
Xab6uma. Pa3zoeranne ramaktuk. Bo3pact u pamuyc
Bcenennoit, teopus bonbmoro B3psiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

MacmrabHas CTPYKTYpa Bcenennoit.
MeraranakTuka. Hepeménnnie POOIEMBI
ACTPOHOMHHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CpopMHpPOBAaHHOCT, YMEHHUHN pacro3HaBaTh (U3UUECKHUE SIBJIICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyYEHHBIX 3aKOHOB

Brnanenne ocHoOBOmoJararOmMMu  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLIUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHH MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku u TEPMOJMHAMHUKH,
ANIEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKpPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBUS
(rpanuIpl, 06JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, OHUMATh
BceoOmMid xapakTep (DyHIAMEHTAIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTh
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLECCHI,  MCHOJB3ysd  OCHOBHBIC  IIOJIOXKEHMs, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3jinyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUsI pellaTh pacyE€THblEe 3aladd C SBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (M3UYECKON MOJEJbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (pU3MYECKHX  TEeOpud  MPH  UCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJOB pEeLIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JAaHHBIX, AaHAU3UPOBAaTh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIYYEHHBIX

pE3yNbTaTOB

Pemate kayecTBEHHBIE 3aJaud, TpeOyrOIME MPUMEHEHUs 3HAHUN M3
pa3HBIX pa3/eNoB MIKOJBHOTO Kypca (M3UKH, a TaKXKe HHTEerpaluu
3HAHMM M3 JIPYTHX IPEAMETOB €CTECTBEHHOHAYYHOIO  ILIMKJIA:
BBICTPAaWBaTh JIOTMYECKYIO LENOYKY pacCyKIEHUH C ONOpod Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA




Bnanenue OCHOBHBIMH METOJaMU HAy4YHOTO MO3HaHUS,
UCTIONBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HM3MEPEHUH, OOBACHATH
HIOJTy9EeHHBIC PE3YJIbTAaThl, UCHOJb3ysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHSTHSA, ¥ JIeNIaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOrO Tpyaa
MIpH TIPOBEJICHUU HMCCIIEIOBAHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIeI0BAaTENbCKON  JAEATETBHOCTH € HCIOJIb30BAHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCTP ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3UITUH IKOJOTHYECKOU
0€30MacHOCTH; MIPEICTABICHUI 0 panroHaILHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(GU3NYECKOTO  COJEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHMIl  NPUMEHSATH  OCHOBOIOJATaollne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBl JJIs aHajuu3a Hu
00BsICHEHUS! (PU3NYECKHX IPOIECCOB, MPOUCXOAAIIUX Ha 3BE3/1axX, B
3BE3OHBIX CHCTEMax, B MEXKTaJlaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoin




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

Kona
Kona
pasaena/t

€MbI

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA
3JIEMECHTA

1 MEXAHUKA

1.1 KMHEMATHUKA

MexaHu4deckoe JBHKXCHUC. OTHOCUTEITBHOCTD

111

MEXaHHUYCCKOT'O JIBUKCHUA. Cucrema otcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

HepeMelleHre:
Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

yTE.

CroxeHIIe l'IEpEMEII[EHIIﬁZ

Ay =4, +4

CkopocTh MaTepuagbHOM TOUKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 v, =— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncienue NEpCMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKH

IpY IPSIMOJIMHEHHOM JIBH)KEHUH BJIOJIb OCH X MO TpaduKy




3aBHCUMOCTH Vx(t)
. _ Ap _,
T5';r(ZI'Ill:l[J'EHIIE MAaTEPHATBHOII TOYKIL 4 = — =u =
At |y o
1.1.4
Au o, .
a, =—= =(u,),". aHamOIM4HO a, = (v, |’, a.=(v.
Ay i
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
xX(t) = xg + Voyt
X(t)
X
0
+
1.1.5
\'
[0)¢
t
U (t) — vgx = const
\'
X
(1)




0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWNHOE JBUKEHUE:

v (t)=v, +at

1.1.6 a, = const
U;.T - U_l‘.'c = zﬂ.‘r [IJ _Il]
U -4
HPII ABILARCHIII B OTHOM HAIIPABICHIH IIVIE S= L
CBoOoaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.
Vi o ﬁo
1.1.7 l
Yo o
Q Xo ";—

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yriioMm o K TOpu3oHTYy:




[.‘k‘{f} =X, +U,f=x +tUcosa-f

g1 . 2
V()= vy +Uy t+ '2 =1, + Uysina - r—g?T

v(t)=v,, +gt=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa

o
oX
o
ey

1.1.8

KpuBonuHeiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEPHOM JBUKEHUHU TOYKH 10 OKPYKHOCTH
21

=—=2
w T v

2




2o
. LleHTpOCTpEeMUTEIILHOE YCKOPEHUE TOUKH:

nc

R
. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarensHoe U BpamaTelibHOE

1.1.9
JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
191 HNuepumaneubie cucrembl  orcuéra. llepBeii  3akoH

Herorona. [Ipunnun otHocutensHOCTH [ anunes

1.2.2

Macca tena. IIlnoTHOCTE BeliecTsa:




©
I
~[3

1.2.3

Cuna. [IpuHIUTT CYTIEPITO3UITNH CHUT:

-

FpaBHOAeﬁCTB = Fl + F2+' -

paBHOIEHCTB




1.2.4

Bropoii 3akon Hetotona: st marepuanbhoit Touku B MCO

-
>

F1 =ma,




Ap = FAt
A
p
F
At
npu
F = const
F
const
--—‘—.—h:
F, Fy,
125 Tperuii 3akoH HproTOHA 111 MaTEepUaIbHbIX TOYEK:
Fi; = —Fy




12

21

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—p

1.2.6




Cuna tspxectu. LleHTp TshkecTH Tenma. 3aBHCUMOCTH CHITBI
TSOKECTH OT BBICOTBI N Haa TMOBEPXHOCTHIO ILJIAHETHI
pamuycom RO:

GMm

9= R, + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 "
—kx
Cuia Tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUS:
Ep = uN
F
™
uUN
1.2.8
Cuiia TpeHus OKOS:
Ep, < uN

Tp

IN




Kosdduunent rperns

[aBiienue:
F,
P=%
S
1.2.9
F
1
1.3 CTATUKA
l
F
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BPAIICHHS:
IM| = FI, rae | — maedo cubr
F
1.3.1
F
OTHOCHTEJIBHO  OCH, TpOXoisdmieii dvepes Touky O
HEPIEHANKYISAPHO PUCYHKY
1.3.2 Ientp Macc Tena. LleHTp Macc CHCTEMBI MaTepHaTbHBIX




TOYCK:

>

r]_l.M. -

- -

mqr + myry+...

mq +m2+




B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)




const)
LOCHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo Tena B UCO:

[M;+M, +...=0

1.3.3 -
|F+Fy+...=0
#HHPar#tt
3akon Ilackamns
1.34
JaBnenue B xuakoctu, nokosimeiics B UCO:
p =Dpo + pgh
#itHPar#itt | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBbITeCH
F
HHHPar#
1.3.6

Apx




BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngBblTeCH

Apx

pgVv

BBITECCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

HEHParH###
14.1

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKMH:

p=mv




HNmMnynsc cuctemsl Teir:

p=pLt+p2t..

HHHPariH !
1.4.2




HEHPar#H#
1.4.3

3aKOH U3MCHEHHUS M COXPAaHCHHSI UMITYJIbCA:
B UCO

- -

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLHHAt+- i




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(py +p2+...) =0




A(

, €CITH

- -

FIBHELLIH + FZBHELLIH +...




1BHEITH

2BHEIIH

PeaktuBHOE NBIKEHUE

F
\<ﬂ(§(x‘

HHHPar###

144 PaboTa cHibl Ha MAJIOM ITEPEMEIICHUU:
A= |]*:||,lf| -cos a.=F, - Ax
«

1.45 D

MOIIHOCTh CHUIIBI:

€CJIK 3a BpEMs




At

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p=
At Ar—

=F-p-cosa

1.4.6

Kunerndeckast sHEpryust MaTepUAIBHON TOYKHU:

EKHH -

KHUH

mv

2m

muv?
2

pZ

=Zm




3aKOH M3MECHCHUS KHUHETHYCCKOM SHECPTUU CUCTEMbI

MatepuaibHbIx To4Yek: B MCO AEkun = Al + A2 + ...

1.4.7

[TorenumanpHas FHEPTHS:

JJIA ITIOTCHIIMAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHL[

12

InoreHIy

210TeHI

AE

MOTCHI]




[loreHnnanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHIL
mgh
HOTGHHI/IaHBHaﬂ OHEPTHUA yIpyro }Ie(l)OpMI/IPOBaHHOFO
TCa:
p kx?
noTeHy, — 2
E
MOTECHI]
2




1.4.8

3aK0oH U3MEHEHUS U COXpaHCHHA MeEXaHU4YeCKOU OHCPIUH:
Euex = Exan  Enorem.
B IICO AE,ex = Agcex HENOTEHLL. CHEs
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

15.1

l'apmonnveckne  KoyieOaHWsT ~ MATEPUATBHOW  TOYKH.
Ammmtyna u Qaza  konebanmil. Kunemarmueckoe
OIIMCAHUE:!

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
TZI€ X - CMELICHAE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

—kx,
rae

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIHUCaHHE (3akoH COXpaHEHUs

MEXaHUYECKOM YHEPTUN):

CBs3b aMIUTUTYZBI KOJICOAHWU CMEIIECHUS] MaTepUaTbHON
TOYKA C AaMIUTHTyAaMu KoJeOaHuil €€ CKOpOCTH W

YCKOPEHUSL:

Upe =04, a__ =04

[Tepnoa u yacToTa KoJeOaHMI:

r=2r_1
] v

[Teprnoa ManbIX CBOOOJHBIX KOJEOAHHI MaTEeMaTHYECKOTO

MAasITHUKA:
1.5.2 fi
IF=2m|—
g
[Tepuron cBoOOAHBIX KOJeOaHUI MPY>KUHHOTO MAasITHUKA!
m
T=2m E
Boinyxknennsle  konebOanusi. Pesonanc. PesonaHcHas
1.5.3
KpuBast
Ilonmepeunsle ¥ MPOAOJBHBIE  BOJIHBIL. Ckopoctb
pPacIpOCTPAHEHUS U JUIMHA BOJIHBI:
154

v
A=vT =—
v




WNuTtepdepennus u nudpakiuys BoJIH

155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISAPHAS ©®U3UKA
Mopenu cTpoeHusi ra3oB, >KUIKOCTEH U TBEPABIX Tell.
[Tycth TepmoanHamMuveckas cucrema (Teno) coctout u3 N
OJINHAKOBBIX MOJIEKYII. Torja KOJIM4ecTBO BEIIeCTBA
N m
VTN
\'
211 )




rae

N
A
— 4HCI0 ABOTaapo, M — Macca CUCTEMBI (Tena),
U

U

— MOJIIPHAs Macca BeIecTBa
2.1.2 TennoBoe NBUKEHHE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 BsanmonelicTBrue 4acTHIL BEIIECTBA
214 Huddyszus. bpoyHoBckoe ABHKEHHE
2.15 Monens naeansHoro raza 8 MKT

CBs3b MCXKIY MOaBJICHUCM U cpeaHeﬁ KUHETHIECKOM

2.1.6
3Hepl"I/IeI71 MOCTYIIATCIILHOTO TCIIJIOBOT'O JABHXKCHU A




MOJIEKYJ uaeaibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

N
"=y

n

Vv

N

- KOHOCHTpAausa MOJICKYJI

2.1.7 AoOcomroTHas Temreparypa: T =t +273K
CBsA3b TeEMIepaTrypbl raza cO CpeAHEHd KUHETHYECKOU
SHEprueil MOCTYNaTeNbHOIO TEIJIOBOTO JABWKEHUS €ro
MOJIEKYIIL:
2.1.8 7 2
i — my 3
& =|—— |==kT
v o2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJAUHAMUKE:




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMe!

3AIIICI):
pRT

pV=%RT=vRT=NFcT, p=t

BripaieHne U1 BHYTPeHHeIl 3HEPIHH OIHOATOMHC
raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKkoH HaJ'ILTOHa JJId JaBJICHUA CMECHU pa3pCKCHHBIX I'a30B:

p=p+pt+..




2.1.12

N3omnpoueccel B pa3peskeHHOM T'a3e ¢ MOCTOSHHBIM YHCIIOM
moJiekys1 N (C MOCTOSTHHBIM KOJMYECTBOM BEILIECTBA V):
uzotepma (T = const): pV = const ,

u3oxopa (V = const):

p
Ll t
T = cons

T

P

const

n3obapa (p = const):
v = t
T = cons

const




I'paduaeckoe mpeacraBneHune u3omnpoieccos Ha pV-, pT- u
VT- quarpammax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:

pV .
T = cons

pVv

const

JJI1 ITIOCTOSIHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[eHHBIe N HCHACBIICHHBIC IIapbI. KadgecTBenHas

3aBUCUMOCTDL IINIOTHOCTU W OABJICHUS HACBIIICHHOIO IIapa

2113 OT TEMIIEpaTyphl, X  HE3aBHCHUMOCTbHb oT 00BéMa
HAaCBIIICHHOI'O I1apa
BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCTb:
¢ _ Prnapa (T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

HacsImapa




(M

napa

M

HacChIIIapa

M

napa

M

N3menenue arperaTHbIX COCTOSIHUI

BCIICCTBA: UCIIAPCHUC

115 Y KOHJICHCAIS, KUTIEHUE KUJIKOCTH

2116 W3meHeHMe arperaTHbIX COCTOSIHUM BEIECTBA: IUIaBICHHE
o U KPUCTAJTM3AIHS

2.1.17 [Ipeo6pazoBanue sHepruM B (pa3oBbIX Mepexogax




TEPMOJINHAMUKA

22.1 TennoBoe paBHOBECHE U TeMIIepaTypa

222 BuyTpeHnHss sHeprus

Terutonepenaua kak Ccroco0 W3MEHEHHS BHYTPCHHEH
2.2.3 sHepruu  Oe3  comepmieHUs  pabotel.  KonBekmws,

TCILIOIIPOBOAHOCTD, U3JTYUCHUEC

KonnuecTBo TEIIOTEL.

VY aenbHas TEMI0EMKOCTD BEIECTBA C:

Q = cmAT
224
Q
CMAT
VYaenpHas TeruioTa mapooopaszoBanus L: Q = Lm.
2.2.5 VnenpHas TemnoTa miaBieHus A Q = Am.
VnenpHas TerioTa cropanus Torrea (: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV
A
2.2.6 =
pAV

Boruncnenue pabotel mo rpaduky mpoirecca Ha pV-

JuarpaMmme

IlepBblii 3aKOH TEPMOAUHAMUKY:
Q12 =AUz + A1 = (U — Uy) +Aq,

2.2.7

12




AU

(]

12

12

12

Annabara:
Q12 =0= A4y, = (U; —Uz) = AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMUKHU. HCO6p3.TI/IMBIe MPpONICCChI




[Tpunnune! gerictBus TertoBbix mamuH. KIT:

I_]:ABJ.EHEII =“-HJI'P_|"-XM| |‘-—K.1II'I:|
MaxkcumansHoe 3HaueHue KII/. [ukn Kapho:
r._ -T T

2.2.10 MAX N = VMg = ————— =] — 20

VYpaBHEHUE TEIIOBOTO OallaHca:

Q1 + QZ + Q3+= 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnekTpuzalusi Ten W €€ MPOSBICHUA. IICKTPUUECKHUI
3apsan. JlBa Buaa 3apsiia. DiEeMEHTapHBIM 3JIEKTPUUECKUN

3apsii. 3aKOH COXPAHEHUSI ANEKTPUIECKOTO 3apsia

3.1.2

BsaumopneiictBue 3apsaioB. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUITACMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

3.1.3

OnekTpruyeckoe moJie. Ero nelcTBUe Ha SIIEKTPUYECKHE

3apsiIbl

3.14

Hanpsok€HHOCTB 2IIEKTPUYECKOTo MOJIS:

>

. F

erpo6Hb117I

MPOOHBIN




ITosie Toueunoro 3apsiaa:

q

E, = kr_2
.
k
r
2
q

OTHOPOJHOE II0JIE:
E = const.




const.

Kaprunsl nTuHUN HANPSHKEHHOCTH 3TUX MOJIEN

3.1.5

IloTeHnmaabHOCTD SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOCTh NOTEHIMATIOB U HAIPSIKEHUE:
A1z = q(h1 — ¢2) = —qlA¢p = qU.

12

(¢

qu.

IloTenumnanbHas OHEPTrHd 3apsa B OBJIICKTPOCTATUYCCKOM

ITOJIC:




W
A=—-AW
A
—AW
[ToTeHnman 31eKTPOCTaTUYECKOTO MOJIA:
b= w
q
¢
q
w

3.1.6

CBs13b HaHpH)KéHHOCTI/I OJIs1 U pa3HOCTH NMOTCHIUATIOB UIA

OJTHOPOJIHOTO 3JIeKTpocTaThueckoro mojsi: U = Ed

[IpuHIMN cynepno3nuuy 3IEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1 +¢2+







[IpoBOAHUKH B 3IEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHUS 3apsAI0B: BHYTPH IPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHHUKA @ = CONSt
318 JudnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
o JysnexTpuueckas MPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. D5eKTpo€MKOCTh KOHAEHCATOPA:
c-d
U
C
3.1.9
U




DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

£g0S
= d = £ 0

&€

eC

3.1.10

HapaHHeJ'IBHOG COCAUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apam] _Cl +C2+...




napaui




IlocnegoBaTenpbHOE COCTMHECHNE KOHACHCATOPOB:

1 1 1
U:U1+U2...,q1:q2:“_’c =C—+C_2
mocn 1

+..




moci




3.1.11

DHeprus 3apsKEHHOT0 KOHJEHCATopa:
U CU? 2
2 2 2C

qu




CuU

2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

Cwua Toka:
=24
3.2.1 Aty
ITocTosuubI TOK: | = const
Jlnst mocrostHHOTO TOKA ( = It
3.2 VYcnoBus CyleCTBOBaHUS dJIEKTPUUYECKOTO TOKA.

Hanpsoxenne U u D/IC E

3.2.3

3akoH OMa Uil y4acTKa LeMnu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBJICHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO ITPOBOAHHUKA OT €ro JJIMHBI U

CCUCHU. Y;{enLHoe COITPOTUBIICHUE BCIICCTBA.

l
R:pg

R
3.24 p

S

I

Hctounuku Toka. 9JIC uctoyHmka Toka:

A
E — CTOPOHHHUXCHUJT
q

3.2.5




A

CTOPOHHHUXCHII

BHyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3axon OMma 11 OJIHOM (3aMKHYTOM) JIEKTpUYECKOM Lemnu:

E=IR +Ir, oTkyna

Rr




3.2.7

HapaﬂﬂeﬂBHoeCO@HHHCHHGHPOBOHHHKOB
I=11+12+..,Ul=U2=..,
1 1 1
Rupamn  Ri R

napaui




[TocnenoBarenbHOE COSANHEHHE TIPOBOTHHUKOB:
U=Ul+U2+..,11=12=.,,
Rl‘IOCJI = R1 + R2+

mocia




3.2.8

Rt

Pabora anexrpuyeckoro Toka: A = [UL.
3akon Jxoyns — Jlenmna:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt:IUt:7t




3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

LY, Ar—d
TermoBast MOIITHOCTB, BBIAESEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MonTHOCTE UCTOYHUKA TOKA!

3.2.10

CBOOOHBIE  HOCHUTENTH  JJICKTPUYECKUX  3apsaioB B
MPOBOJHUKAX. MeXaHU3Mbl MPOBOAUMOCTH  TBEPABIX
METaJIOB, PaCTBOPOB W PACIIJIaBOB AJICKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. [1oaynpoBOAHUKOBBIN 11O

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexannueckoe B3aMMOIECHCTBUE MArHUTOB. Mar"HuTHOE
noje. Bekrop  marnutHOM — wHAyKnuu.  [IpuHinun

CYNCPIIO3UIUH MAI'HUTHBIX TOJIEH:

B = Bl +B2+...




JIlvaun WHAYKOUMUW MarHutHoro mojs. KapTuHa nuHui
WHIYKITUH MarHUTHOTO [OJIS [I0JIOCOBOTO U

HO,Z[KOBOO6p33H01"O IIOCTOSITHHBIX MarHuToOB

OnbiT OpcTega. MarHuTHoe 1oJie MPOBOJHMKA C TOKOM.

KapTI/IHa JIMHAHN HHAYKOUHA MArdvuTHOI'O IIOJIA AJIMHHOI'O

3.3.2
NpsSMOTO  MPOBOJIHMKA M 3aMKHYTOTO  KOJIbLIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYMHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, [A€ O — YT'OJI MCIXKAY HAITpaBJICHUCM ITPOBOAHUKA U BCKTOPOM




+

3.34

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
T/I€ 0 — YTOJI MEXAY BEKTOpaMHU

-

v

. I[BI/I)KCHI/IG BapH)KCHHOﬁ YaCTHULBI B OJHOPOAHOM MAarHuTHOM

ITOJIC

3.4

OJIEKTPOMAT'HUTHAA MHAYKIOUA




IToToX BEKTOpa MarHUTHOM UHAYKLIUH:
® = B, S = BScosa

(0))
B
n
34.1
S
BScosa
7 B
74
G729
3.4.2 SBnenune anexrpomaruuTHOM HHAYKIUH. DJ1C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHIYKIuK Papazaes:
AD
3.4.3 E = :—(I:l;
At Af—A)
\‘\B\%tn'
T
DJIC MHAYKIUHU B TPSIMOM TIPOBOIHUKE UTHHOI |,
3.4.4 JBUXKYIIEMCS CO CKOPOCTBIO

-

v




w1l

)

B OJJHOPO/THOM MarHUTHOM 1oJjie B:
| E; |= Blvcosa

Blvcosa

, [A€ O — YTOJI MCIXKAY BEKTOPOM Bu HOpMAJIbIO

-

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL

>
>

luv




; €CITH




TO

| E; |= Blv
| E
i
Blv
3.45 [IpaBusio Jlenma
NHIyKTUBHOCTH:
()
L=—
I
L
I
3.4.6
D
, umu @ = LI
Camounnaykuus. 9/1C caMoMHIyKIIUY:
AT
= EL =
—)
OHeprus MarHUTHOTO TOJISL KaTYIIKU C TOKOM:
3.4.7 _LP?

W__
L=




LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHMA 11 BOJIHBI

351

2

KonebatenpHblii kKoHTYp. CBOOOHBIC 3JIEKTPOMArHUTHBIC

KOJ'Ie6aHI/I$I B HACAJIbHOM KOJ'I663,TCJ'II>HOM KOHTypeZ
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna TomcoHa:

T =2nVLC




LC

, OTKyJa

2

LC




CBs13p aMIIUTYABI 3apsja KOHAEHCATOpa € aMIUIUTYION
CHJII TOKa TPU  CBOOOJHBIX  DIEKTPOMArHUTHBIX

KOJICOAHHIX B nACaJIbHOM K0JIe0aTeIbHOM KOHTYpPC:

Qe = —

()]

3aK0H COXpaHEHHUS PHEPTUU B UICATHHOM KOJI€OATETHHOM

KOHTYpE:
3.5.2
3.5.3 BoinykeHHBIE 35IeKTpOMarHuTHbIE Kosiebanus. Pesonanc
Ilepemennbiii  TOk.  IIpoms3BoacTtBo,  mepemada U
noTpebiIeHne AIEKTPUIECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = R = TR — const.
2 2 2 2
CaolicTBa 3IIEKTPOMATHUTHBIX BOJIH. B3anmuas
OpHEHTAIMsl BEKTOPOB B JJIEKTPOMAarHWTHOM BOJHE B
BaKyyMe:
E1lBlc
E
3.55 1
B
1




356 [xana DIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonunHENHOE pacnpoOCTPaHEHHE CBETa B OJHOPOIHOMU
cpene. Toyeunbiit uCTOUHUK. JIyd cBeTa
3aKOHBI OTPa’KEHHUS CBETA.
a=p
a
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKaie
3aKOHBI IPEJOMIICHHS CBETA.
[Ipenomiienue cBera:
nysina = n,sinf.
n
1
3.6.4
sina
n

sinf.




AOGCOIOTHBIN NIOKA3aTeNb MPETOMIICHHUS:
c

Nasc = v

abc

OTHOCUTENBHBIN MTOKA3aTeIb MPETOMIICHHUS:
n, v

nOTH
1 U2

OTH




XoJ 1yder B IIpU3Me.
1"1 = 1'2 - }'?1}.1 = .”2}.2
CooTHOIIEHHE YacTOT M COOTHOUIEHWE [UIMH BOJIH IIpU

Inepexoa€ MOHOXPOMATHUUCCKOTO CBETAa 4YCPE3 TIpPaHUNY

paszena AByX ONTUYECKUX CPE/I:




3.6.5

ny<hny 1y

iy &
[losnHOE BHYTpEHHEE OTpaKECHHUE.

[IpenenbHbIi yroi NOJIHOIO BHYTPEHHETO OTPAKEHUS:

. 1 np
Sinay, = =—
nOTH Tl1

Sina

np

OTH




Colwuparoriue W paccewBarolve JTUH3bL. TOHKas JHMH3A.

®DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopMmyiia TOHKOH JIMH3BI:
1 N 1 1
d f F
3.6.7




YBGHI/I‘IGHI/IC, JaBacMoOc€ JIMH30M:

h 1fl
l=—=——
H d




| fl

d T

A

F\ h

7

R

B cJydac pacceI/IBa}omeﬁ JIMH3bI:

3.6.8

1
DO=F =—0,
D







| fl

Xox myda, MPOLIEAIEro JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM
K €€ rinaBHOM ontuyeckoit ocu. Iloctpoenne n3oOpakeHuit
TOYKH M OTpe3Ka MPSIMON B COOMPAIOLIUX U pAaCCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doToanmapar Kak onTuueckwii mpubop. [maz  kax

OIITUYCCKas CUCTEMA

3.6.

WUnrepdepeniuss  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOmoIeHUST MaKCUMyMOB U MHHUMYMOB B
UHTEepPEPEHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX UCTOYHUKOB:

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2,+3

e

3.6.11

Hudpakuus ceta. [udpaxkinuonnas pemeérka. YcioBue
HAOMIOJCHNUS] TJABHBIX MAaKCHUMyMOB TIpU HOPMaJIbHOM
NaJicHud MOHOXPOMAaTHYECKOTro CBETa C JUIMHOW BOJHBI A

Ha peléTKy ¢ neproaoM d:

dsin,, =mim=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'mnote3a M. Ilimanka o kBantax. ®opmyna I[Tnanka: E = hv
®otoHbl. DHeprus HoToHa:
E=hv= E =pc
A
E
412 -




pc

hc

Nmnynsc ¢poToHA:

©

hv




4.1.3

®oroapdexr. Ombitet  AI.  Cronerosa.

dhoTorddexra

3aKOHbBI

414

Vpasuenue DitHmreitHa as potodddexra:

E(l)OTOHa = ABbIXOﬂa + EKHHmax’

¢dorona

ABBIXO1a
+

KuHMax

rae ,




hv

¢dorona
hv
A
hc
hc
ABbeoaa = hvxp = /1_
Kp
BbIXOJa

Kp




kp

hc

KuHMax

max

mv

Exwumax =




eU

3an

4.15

[laBiienue cpera.
JlaBneHue  cBerta  HA  IOJHOCTBIO  OTPAXKAIOLIYIO
IOBEPXHOCT M HA  IOJHOCTBK  IOIVIOIIAKOUIYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

42.1

[LnanerapHast MoJieb aToMa

4.2.2

[Tocrynatel bopa. Uznydenne u mornomnieare GOTOHOB MpH
repexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha JIPYTOM:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

JIuHeityaThbie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poJa:

—13,63B
E, =22 4123 .

ne

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas monens sigpa ['eiizenOepra — MBanenko. 3apsia

Aaapa. MaccoBoe uncio sapa. H3oTonsl

4.3.2

PaanoakTUBHOCTE.

Anba-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnap.

DJeKTpOHHBIN B-pacmaj:

A A 0~
s X—= Y+ je+v,




[MosurponnsIii B-pacnan:
A A Oz | .,
sX—=- Y + je+ v,

l'amma-n3iydenue

4.3.3

3aKOH paJIMOaKTUBHOIO pacnajia:

-t
N(t) = Ny 2T

N(®)

HYCTL M — Macca paJOaKTUBHOI'O BEIIECTBA. Torna

-t
m(t) =mgy* 2T

m(t)




4.3.4 Snepubie peakiuu. Jlenenne u cuHTE3 SACp










