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yueOHOro npeamera «®@usuka»

O6miee KoauM4ecTBO YacoB 1o yueOHomy ruiany 340 gacos (B 10 kiacce — 170 yacos
(5 yacoB B Henen), B 11 kiacce — 170 yacoB (5 yacoB B HEAEINIO).

CocraBnena B coorBercTBuM c DenepanbHoii paboyelt NpOrpaMmon CpeaHero
obuiero oopazoBanus o ¢usuke  (yriayOsieHHbIH ypoBeHb) U KoHcTpykTOpOoM
pabounx nporpamm (caiita «EnuHoe coaepkanue o01ero oopa3oBaHus ).

Y4eOHUKH:
» ®uzuka. 10 knacc. YueOnuk. (6a30BbIil v yriyOJIeHHBINH YPOBHH)
Msxumies ['.5., bByxosues b.b., Corckuit H.H. / Ilox pen. [TapdpentreBoit H.A.,
[Ipoceenienue, 2022 r

PaccMotpena Ha 3acenannu MO yuurenein
(Ha3BaHWE METOIUIECKOTO OOBEAMHECHIS)

IIporokoi Ne OT «___ » 2025r.
PykoBoaurens MO

(moanuce) (®PUO)



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe HA YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJOKEHHUW M TPEOOBAHWI K pe3ysibTaraM OCBOCHUS
OCHOBHOUM oOpasoBaTenbHON mporpammsel, mpexacraBieHHbix B ®I'OC COO, a
TaKkxke ¢ yué€roMm ¢enepanbHOol paboueil nporpammbl Bocniutanus u KoHuenuuu
npenojaBanus yueOHoro npeamMera «dusnka» B 00pa30BaTENIbHbIX OpraHU3alusaX
Poccuiickoit ~ denmeparuu, — peaqu3yIONMX  OCHOBHBIE  00pa3oBaTelIbHbBIE
IPOrPaMMBbl.

[Iporpamma no ¢usuke onpezaenser o0s3aTeIbHOE MPEIMETHOE COJIEpKaHUE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JIEiioB
y4eOHOTO TpeaMeTa ¢ y4€TOM MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaromuxcsl.
[Iporpamma mno ¢usuke naé€r NpeacTaBiICHUE O UEISAX, COAEPKaHMM, OOuIeH
CTpaTeTuu OOy4YeHHWs, BOCTIHTAHWS W Pa3BUTHSA OOYYAONIMXCA CPEICTBAMHU
yueOHoro npeamera « Du3nKay Ha yriryoJIEHHOM ypOBHE.

N3yuenue kypca ¢Gu3NKK YriiyOJIEHHOTO YpOBHSI IO3BOJSIET peaju30BaTh
3aJla4yd MPO(EeCCUOHAILHON OpHUEHTAIIMM, HAPABIEHO HA CO3/IaHUE YCJIOBHUM IS
MPOSIBJICHUSI CBOWX WHTEJUICKTYyQJIBHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JarommMMcsi, KOTOpble HEOOXOIWMBI IS TPOJODKEHHs 00pa3oBaHUsS B
opraHu3anusax mnpodeccCHOHAIBLHOrO O00pa3oBaHUs MO Pa3IUYHbBIM  (UBHKO-
TEXHUYECKUM Y MHXKEHEPHBIM CIICIIUATBLHOCTSIM.

B mporpamme mo (¢u3mKe ONpeAensioTcs IJIAaHHUPYyEeMble pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEJIHEr0 00IIero 00pa3oBaHus: TUIHOCTHBIC,
METanpelIMeTHbIe, TpeaMeTHeie (Ha  yriyOnéHHoMm  ypoBHe).  HayuHo-
METO/I0JIOTUYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHM K JUYHOCTHBIM,
METaNpeMETHBIM ¥ TPEAMETHBIM pE3yJIbTaTaM OOYYaroIINXCS, OCBOMBIIIHAX
mporpaMmy 10 (U3MKE Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATEbHOCTHBIN MOAXO/,.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAHUPYEMBIE PpPEe3yJIbTaThl OCBOECHHUS Kypca (QU3MKM Ha YriiyOnE€HHOM
YPOBHE, B TOM YHCJIC TTPEAMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

coJiep>kanue yuyeoHoro npeamera « Pusuka» no rojgaM 00ydeHusl.

[Iporpamma 1o ¢u3UKe HMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHA YUYUTEISAMU (PU3UKHU JUIsI COCTABIIEHUSI CBOMX pabOYUX IPOrPAMM.

[Iporpamma mo ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEICH U
NPEIOCTaBISET BO3MOXXHOCTU JUIS  peaIM3alldyd  PA3IUYHBIX METOIMYECKUX
MOJXO0/J0B K MpenojaBaHuio (U3MKA Ha YIIIyOJIEHHOM YpPOBHE MpPU YCIOBHUH
COXpaHEeHUs 00s3aTeIbHON YacTH COJIePKaHus Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbBI, BBICTyHas B
KauecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHMM 00 okpyskaromem mupe. [lIkonbHbINA Kypc PU3MKK — CHCTEMOOOPa3yIOIHiA
JUISl €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB M SBJICHUH, H3y4YaeMbIX XUMHUEH, OHOJIOTHEM,
dbuzmdeckoir reorpaduerd W acTpoHoMmeu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUN OMNpEeNeNuiio Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B Cc(epe DSHEPreTHKH, TPAHCIOPTAa, OCBOEHUS
KOCMOCA, TOJIy4eHUs HOBBIX MaTEpHalOB C 3aJaHHBIMHU CBOMCTBamu. M3ydenue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyarolierocsi, B pOpMUpOBAHUE YMEHUH NPUMEHSITh HAy4YHbIN
METO/1 MIO3HAHMSI PY BBIIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKHN Ha ypOBHE CpeHEro 00111ero 00pa3oBaHus MOJI0KEH
pA uAeH, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK MIPUHIUIIBI €r0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PM3UKHU, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoea zenepanuzayuu. B coOTBETCTBUMU C HEW maTepuan Kypca (GU3HKH
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Beagymum B Kypce sBIseTcS
(opMHpOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEIIECTBE U
ToJIE.

Hoea zcymanumapuzayuu. EE peanuzainus NpeAnoyiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHLMANa (PU3MUYECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3ukn Cc pa3BuTMEM OOLIECTBAa, a TAaKXKE C MHPOBO33PEHUYECKHMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yramyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTHYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHBbIE TEXHHUYECKHE YCTpOMCTBa, U
TE€XHOJIOTUU.

Hoea 3konocuszayuu peanusyercs MNOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM  COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKUW U TEXHOJIOTHUH, a TaKXkKe OOCYKICHHS
po0sIeM paloOHAIBLHOTO MPUPOIOIOIB30BAHUS U IKOJIOTHUYECKON 0€30MacHOCTH.

OcBoeHue coJiepkaHusl TPOrpaMMbl TI0 (PU3HUKE AOJKHO OBITH TOCTPOCHO Ha
NPUHIMIAX CHCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns ¢usuku peanusanus 3TUX
NPUHLIUIIOB 0a3upyeTcsl Ha UCIOJIb30BAHUU CAMOCTOSTEILHOTO SKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIoIEero Qakropa yueOHoro mpouecca. s yriayOiaéHHOTro
YPOBH — O3TO CHCTEMA CAMOCTOSTENBHOTO YUYEHMYECKOIO JKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYCHMUYECKHUE OMNBITHI MPU HU3YYEHWU HOBOTO
MaTtepuaia, J1abopatopHbie paboThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3anuu (PU3MYECKOrOo TNpakTUKymMa. B mepBoM ciydae
NpaKkTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, 1mbo mociie nmepBoro u
BTOPOTO TIONYTOAWN B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 3T0
UHTErpanus paboT NpakTUKyMa B CHCTEMY JIabOpaTOpHBIX paldOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3ydeHus pazzena (temsl). [Ipu stoM mojn paboramu
MPaKTUKyMa MIOHHUMAETCSI CAMOCTOSITENIbBHOE HCCIEOBAHUE, KOTOPOE MPOBOJUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa €3 MOMIAroBOi HHCTPYKITUH.

B nporpamme 1mo (Qu3uMke cucTeMa YUYEHHYECKOTO OSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT W MpakTUKyMa MpPECTaBICHa €IWHBIM mepedHeM. Bwioop
TEMATUKU U1 3TUX BHUAOB YYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHUS W OCHalleHusi kaOuHeta ¢(usuku. Ilpu sTomM obecmneunBaercs
OBIIAJICHHE OOYYAalONIMMHCS YMEHUSMH TPOBOAWTH TMPSMbIE M KOCBEHHBIC
U3MEPEHHsI, MCCIIEIOBAaHUS 3aBUCUMOCTEH (DM3MYECKUX BEIWYHH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YHIENSETCSs PEHICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM 111 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4l C SIBHO
3aJJaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKON MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
U3y4YEHHbIE 3aKOHBbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak |
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pasnesoB. /[ kauecTBEHHBIX 3aja4
NPUOPUTETOM SIBIISIOTCSA 3aJaHUs Ha OOBsSCHEHUE/NpEACKa3aHue TMPOTEKAHUS
(U3HYECKUX SIBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KM3HU, TpeOyrolre BbIOOpa
buznyecKoil MOAENH Al CUTYallu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEeUEeHHIO y4eOHOro mporecca Kypc (puU3uku yriyOnEéHHOTO
YPOBHSI Ha YPOBHE CpeHEro o01ero o0pa3oBaHus JOJIKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kabuHeTe QU3MKM ODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE MJi BBINOJTHEHUS YKa3aHHBIX B Iporpamme Io0
bu3MKe YYEHHMYECKUX OMBITOB, JAOOPATOPHBIX padOT M paboT NpaKTUKyMa, a
TaK)X€ IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCcTpanimoHHOE  000pyZoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUNA IS
UCCIICIOBAHMUSI M3yYaeMbIX SIBICHUH W  TPOIECCOB, OMIUPUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMECHEHH.

JlabopaTopHoe 000pynOBaHHE MJII YUYEHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTcss B BHJI€ TEMaTHYECKHMX KOMILJIEKTOB M OOecrednBaeTcs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTH4ecKue KOMIUICKTHI
1abopaTopHOTO O000pPYNOBaHUS JOKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITUGPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISFOTCSI:

dbopMHpoBaHWEe UWHTEpeca M CTpEeMJICHUS OOydYaromMXCd K HayYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEUICKTYaJbHBIX M  TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE€ MO3HaHUS U (PopMUpOBaHHE
HCCJIeI0BATENLCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHs KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3HKU;

dhopMupoBaHUE YMEHUN OOBSCHSTH SBICHUS C UCIIOIb30BaHUEM (PHU3UICCKHUX
3HAHWM U Hay4YHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3MKH I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCUoOHaNbHON JESITENIbHOCTH, CBA3aHHBIX C (U3MKOW, MOATOTOBKA K
TanbHEHIIIEeMy 00YYSHHUIO B 3TOM HalpaBIICHUH.

JlocTmkeHne ATUX Telield 00ecTeunBaeTCsl pelieHneM CIISAYIOmnX 3a1ad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

MpUOOpETEeHNE CUCTEMBI 3HaHUI 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAas  MEXaHWUKY,  MOJEKYISIpHYI  (DH3UKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTBI aCTPOPU3UKH;

dbopMHUpOBaHNE YMEHHIN MPUMEHSATh TEOPETUUECCKUE 3HAHUS JJIs1 OOBSICHEHUS
bu3nUecKuX SIBICHUN B MPUPOJE U IS NPUHATHUS MPAKTUUYECKUX PEIICHUN B
MOBCEJIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHHS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIIbHOE CO3JIaHHE
bu3nueckoil MOJENH, aaeKBaTHOW YCJIOBHSAM 3aJadd, B TOM 4YHCJE 3ajad
WHXCHEPHOT'O XapaKTepa,

MOHUMaHuEe (U3NYECKMX OCHOB W TMPHUHIIUIIOB JACHCTBUS TEXHHYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX MIPOIIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPELy;

OBJIaJICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS W TPOBEICHUS
GU3NYEeCKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpEeTanuv  WHGOPMAIIHH,
OTIPEICIICHHS] TOCTOBEPHOCTHU TTOJIYYCHHOTO Pe3ysIbTaTa,;

CO3/IaHUE YCJIOBUM Ui PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOM JIeATETLHOCTH;



pa3BuTHE UHTEpeca K chepam npodecCUuOHAIBHON NeITeTbHOCTH, CBI3aHHOM
¢ (DMBUKOM.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrimyOn€HHBI ypOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIEeTo
oOpa3oBaHus BBIOMpAaETCS OOYYAIONUMUCS, TUIAHUPYIOMIUMHA TPOJOHKCHHUE
o0pa30BaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPOPHIIAL.

Ha uzyuenue ¢puszuku (yriyOn€HHbIA YPOBEHb) HA YPOBHE CPEIHETO OOILEro
oOpazoBanus orBoautcs 340 vacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJETIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMEpeyYeHb JaOOPATOPHBIX M
MPAKTUYCCKUX pabOT SBISAETCS PEKOMEHIOBAaHHBIM, YYHTEIb JelIaeT BHIOOD
MPOBENCHUS JTA0OPATOPHBIX pPabOT H OMBITOB C YyYETOM WHIWBHIYATHHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NIPUPOABI.

dusuka — pyHIaMeHTallbHas HayKa o mpupoje. Haydnsiit MeTo1 mo3HaHus U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUI.

OKCHepUMEHT W Teopus B Ipoliecce Mo3HaHUs Mpupoasl. Habmoaenue u
HKCIIEPUMEHT B (PU3UKE.

CrocoOb1 m3MepeHust (U3NUECKUX BEIWYWH (AHAJIOTOBBIE W ITHUGPOBHIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuil  (GU3MYECKUX  BeJUYMH  (aOcoiroTHas |
OTHOCHUTEJIbHA).

MonenupoBanue (U3NYECKUX SIBICHUNA U MPOLIECCOB (MaTepuaibHasl TOUKa,
aOCOIIOTHO TBEpHOE TeNlo, HJeanbHasl >KUIKOCTb, HJCAJIbHBIA TIa3, TOYECUHBIH
3apsn). ['unoresza. dusnyeckuii 3aK0H, FPAHUIIBI €70 TPUMEHUMOCTH. Pu3znyeckas
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU IE€ATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LEMNU IOCTOSIHHOTO TOKa MpH
MOMOIIIM aHAJOTOBBIX U MU(MPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKoMCTBO ¢ 1HU(ppoBoi aboparopueit mo duszuke. [Ipumepsl uzmMepeHus
(bu3HYEeCKUX BEJIMYUH IIPU MOMOIIM KOMIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBmxeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a1a4l MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IMPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKUUH HAa OCH CUCTEMbI KOOpPJMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIbHON TOYKH OT BPEMEHH U UX
rpaduxmu.

CBoOomHoe manmeHue. YckopeHue cBoOomHOro majicHus. JIBukeHue Tena,
OpOILLIEHHOT0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJIMHAT, CKOPOCTH H
YCKOPEHHS] MaTepUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBonuneitHoe paBwxkeHue. [IBUKeHHE  MaTepUAIBHOM  TOYKH IO
OKPY>XKHOCTH. YTJIOBasi U JUHEHHas ckopocTh. Ilepumon m uvacrora oOpaieHus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TaHM€HIMAIBHOE) U TIOJHOE
YCKOPEHUE MaTEPUATIbHON TOUKHU.

TexHuyeckne yCTpPOMCTBA M TEXHOJOTHMYECKHUE MPOLIECCHI: CIHAOMETP,
JIBW)KCHUE CHApsOB, LEMHbIC, IIECTEpEHYATHIE W PEMEHHBIE MEpEeNayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WITIOCTPALINS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

Croco0bI McclIeT0BaHUS IBUKEHUN.

Nnnroctpanus npeneabHOro nepexo/ia U U3MEPEeHNe MrTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBMKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEeHHMs Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

Hamnpaienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJia B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONMPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JIBH>KCHUH.

N3mepeHne  ycKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHJOBAHO
WCIIOJIb30BaHue TU(PPOBOM 1a0OPATOPUH).

W3yuenue [BWXKEHHMS Tena, OpOIIEHHOTO TOopu3oHTaIbHO. [IpoBepka
TUIOTE3bl O TPSMOM MPOMOPIMOHATBLHONM 3aBUCHMOCTH MEXKIY JallbHOCTHIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENa.

N3ydeHne IBMKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpHUOJia OOpaleHuss KOHHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanwsHble cuctemsl orcuéra. [IpuHiun
oTHocuTenbHOCTH ['anmunes. HeumHeprmanbHbie cUCTeMbl OTCcuéTa (OmpesesreHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHIMn Cyneprno3sunny CHil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTECHHUS. OJKBUBAJICHTHOCTh TPAaBUTALMOHHOW U
WHEPTHOM MAaCCBI.

Cuna tsbxecTd. 3aBUCUMOCTbh YCKOPEHHS CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI MU OT reorpadUyeckor MHUPOTHL. JIBHKeHHE
HEOECHBIX TeJl U UX CIIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuia ympyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmxkymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHHUsI CKOJBXKEHUS W CWIa TPEHUS
nokosi. Koadduument tpenus. Cuna CONpOTUBIEHUS MPU ABUKEHUU Tella B
JKAJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe napienue. Cuna Apxumena.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIIUITHUKH,
JIBUKEHHE MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOnroienrie 1BMKEHUS Tell B MHEPIIUATbHBIX U HEMHEPIMAIbHBIX CUCTEMAaX
OTCY€Ta.

IIpuHIUIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WJIH IIApOB PA3HOW MAacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHEeHHE  PaBHOACHCTBYIOIIEHM  MPWIOKEHHBIX K Tely CUI C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aNMOICHUCTBUS TEI.

N3mepenne macc mo B3auMOJECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHHUS U CKOJIbXEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI TP JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHCHUMOCTH BpPEMEHU ABWKEHHUS Opycka TIo
HAKJIOHHOM IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MACCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HMKAIOUIUX B IPYXKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehopMaIiyi.

N3ydeHne NBUKEHUSI CHUCTEMBI TEN, CBA3aHHBIX HUTHIO, IIEPEKUHYTON YeEpE3
NETKUM OJIOK.

N3mepenne koddduimenta TpeHUs Mo BEIMYUHE YTIIOBOTO KO3 duiMeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue NBUKEHUS OpycKa MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSL.

W3ydeHne nBUKEHUA IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOE Teno. IlocTynmaTenbHOe W BpalllaTelbHOE JIBUKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCHM BpameHus. [lnedo cuisl
CrnoxeHue cuil, NPUJI0KEHHBIX K TBEPIOMY Telly. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHs TBEPAOTO TeENA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIM KpPaH, peIIETYaThIe KOHCTPYKIIUU.

Hemoncmpayuu.

YcioBusi paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCcTONYMBOCTH TBEPAOTO TEJA, UMEIOIIEr0 MIOMAAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbee MaTepuanbHON TOYKH, CUCTEMBl MaTEpUANIBHBIX TOYEK. LleHTp Mace
CHUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTpa Macc.

MMnyiibc CHIIBI 1 M3MEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBMI)KECHHUE.

MoMeHT umnynbca MaTepHalbHOW TOYKM. lIpencraBneHne o coxpaHEeHHH
MOMEHTAa UMITYJIbCA B LIEHTPAIbHBIX IMOJIAX.

PaGorta cunpl Ha ManoM MW Ha KOHEUHOM mepemenieHuu. [paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepHalibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOUKH.



[lorennuanbHple W HENOTEHUHMANbHbIE CHibl. [loTeHUManbHAs 3HEPrus.
[ToTenmmanbHas sHeprust ynpyro nedopMUpoBaHHON MpyxkuHBL [loTeHImanbHas
DHEPIUs TeJla B OJHOPOJHOM TIpaBUTAlMOHHOM Tosie. [loTeHnmanbHas >HEpPrus
TeJa B IPaBUTALIMOHHOM IOJI€ OJTHOPOJAHOrO miapa (BHYTpU U BHE 11apa). Bropas
KOCMMYECKasi CKOPOCTb. TpeThbsi KOCMHUYECKast CKOPOCTb.

Cs3b  pabOThl HEMOTEHIMANIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHym s WI€aTbHOM >KUJIKOCTH KaK CJIEACTBUE 3aKOHA
COXPaHEHHSI MEXaHUYECKOUW SHEPTUU.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKHE MPOLIECCHI: ABUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTONET, THUPOCKOI, (QUIypHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBHKEHHUE.

N3mepeHne MOITHOCTH CHUJTBI.

W3meHeHune sHepruu Tela Mpu COBEPIICHUU PaOOTHI.

B3auMmHble mpeBpalieHuss KUHETUYECKONM U MOTCHUHMAIBHOM JHEPruy IIpU
JIEMCTBUU Ha TEJO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpruy Npu CBOOOAHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomuvt, RPAKMUKYM.

N3mepenne nMmyJiibca Tejia o TOpMO3HOMY MYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJI M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOACHCTBHH.

W3mepenne KHHETUYECKON SJHEPTUX TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMAILHON SHEPTUH MPY>KUHBI C paOOTON CHITBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHS] NP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyasipHas pu3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OcHOBHBIE MOJNIOXKEHUSI MoJIeKyJsipHO-KMHeTH4eckol Teopun (MKT), wux
onbiTHOe oOocHOBaHue. Jludbdysusa. bpoyHoBckoe aBuxkeHue. XapakTep
JIBWXEHHSI W B3aMMOJECHMCTBUSA 4YaCTHUI BewlecrBa. Mopaenum CTpoeHus Tras3os,
KUAKOCTEH W TBEPABIX TelA U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



Mozeneil. Macca u pasMepbl Monekya (atomoB). KonuyecTBo BeliecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3Mepenus. Illkana
temneparyp Llenscus.

Mogenb neabHOTO ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPHUU: YACTHULIbI
ra3a JIBH>KYTCSI XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompornieccsl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBIIEHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JaBJICHUEM W CpeAHEW KHUHETUYECKOM  dDHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJ HJI€aIbHOro raza (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UJICaTIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEeIHEeH
KUHETHUYECKOU SHEPTUEH ITOCTYIIATEIBHOIO TENJIOBOIO IBMYKEHUS €€ YaCTHULL.

TexHu4yeckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTEePUaJoB.

Hemoncmpayuu.

Mojenu IBUKEHHS 4acCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buzaeoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JBUKEHHS.

Huddys3us sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrEe MOJIEKYI.

Mogenu KpuCcTalsIn4eCKUX PEETOK.

HabGmronenue u nuccienoBaHue N30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanne mpolecca YCTAaHOBIECHUS TEIUIOBOTO PABHOBECUSA IIPHU
TEII000MEHE MEXKy TOpsYE U XOJIOAHOUN BOIOM.

N3yyeHue H30TEPMUYECKOrO Mmpolecca (PEeKOMEHIOBAHO HCIOIb30BaHUE
rdpoBoii 1abopatopun).

N3ydeHne n30X0pHOTo mporecca.

N3ydenne n3ob6apHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUM st
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEIHHUE 3HAYEHHUS BEIUYHMH, OMKMCBHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauwano TtepmoauHamuku. (CaMonpou3BoJibHAs — penakcaius
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens uaeanpHOro ra3za B TEPMOAMHAMHUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa M BbIpaK€HUE JJIsI BHYTPEHHEN SHEPTIUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kas KOHILIEHTPAIUsl YacTHI], BICOKHE
TeMneparypel. BeipaxkeHue 1uisi BHyTPEHHEW SHEPruy OAHOATOMHOIO UIEATbHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DOnemenTapHas pabota B TepMoAMHAMUKe. Beraucnenue paboTsl mo rpaduky
mpoiiecca Ha pV-auarpamme.

Teruionepenaya  kak  cnoco0  WM3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0Oe3  coBepuieHust pabothl.  KoHBeknus,
TEILIONIPOBOIHOCTD, U3JIyUYCHHE.

KomnuectBo TtemnoTel. Temno€éMKocTe Tena. YaelnbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEIioTa CropaHus
ToruiuBa. Pacuér konuMuecTBa TEIUIOTHI Mpu Temonepenadye. Ilonstue 00
aamabaTHOM IIpoIiecce.

[lepBblii 3akOH TepMOAMHAMUKU. BHyTpeHHsis »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  DSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKH [UJII PAaBHOBECHBIX MPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSSHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3aKOH TEpMOOMHAMHUKHM [JJIi HEPAaBHOBECHBIX  ITPOLIECCOB:
HEBO3MOKHO IepeJaTh TEIUIOTY OT OoJiee XOJ0IHOTO Tela K Oosiee HarpeTomy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MIPOIIECCOB.

[Tpunune! gecTBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BaHMS TEIUIOBBIX JABUrareneil. TernoBoe
3arps3HEHUE OKPYKAIOIIECH Cpebl.

TexHu4yeckne yCTpOWCTBA W TEXHOJOTHMUYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHJUIMOHEp, AHU3EIbHBIA W KapOIOpATOpPHBIA ABUTaTeNld, MHapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEepaTyp, YTWUIU3ALUS «TEIUIOBBIX» OTXOJO0B C
MCIOJIb30BAaHUEM TEIJIOBOIO HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOrO TOTLIMBA TS
BBIPAOOTKU «TEIIOBOM» U JIEKTPOIHEPIHUH.

Hemoncmpayuu.

H3meHenune TemMmneparypsl Mpu aainadaTHYecKOM PacIIupPEHUH.

Bo3ayuiHoe orauBo.

CpaBHEHHE yACTbHBIX TEINTIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aquabaTHOTO Mpolecca.

KomnbrorepHble MOAENH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomuol, nPAKMUKYM.

N3mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

UccnenoBanue aaunabaTHOTo mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M JHEPIUU MEXMOJEKYJSIPHOTO B3aWUMOJACHCTBUS U
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u KkoHjaeHcanusa. HWcmapenue u kumeHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHusI.

HacepilienHble ¥ HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKHJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctauioB. [lmaBiaeHne w Kpuctamnu3auus. YJelbHas TEIUIOoTa IJIaBJICHUS.
CyOnumarnus.

Jedopmanmm TBEpOTO Tena. Pactsokenue u cxkarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TeroBoe pacumpenue KUAKOCTEH W TBEPABIX Tel, 0OBEMHOE U JMHEHHOE
pacuimpeHre. AHTapMOHHU3M TEIIOBBIX KOJIEOAHUIM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEeprun B Pa3oBbIX MMEPEX0aX.

VYpaBHeHHE TEIIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. KonPuimeHT MOBEpPXHOCTHOTO HATSKEHUS.
Kanunnsipusie sBieHus. /{aBieHne nox MCKpUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlamaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME TPOLECCHI:  KHUJIKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Hemoncmpayuu.

TennoBoe pacunpeHue.

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>KEHHOM TaBJICHHM.

N3mepenue CUitbl MOBEPXHOCTHOTO HATSKECHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBiaeHUS.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEPEHHUS BIAXKHOCTH.

NccenenoBanne HarpeBaHus U IJIABJICHNUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Hab6mronenne mansix aedopmMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHre CBONCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dumreHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenne moayns FOHra.

UccnenoBanre 3aBUCUMOCTH  JedopMmalii  pe3UHOBOro olpasua  oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

DJIeKTpr3alus Tel M €€ MPOsBICHUA. JJIEKTpUYecKud 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsiAoB. [IpOBONHMKM, AUAAEKTPUKH U TMOJYIPOBOJHUKHU.
DONeMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUSl BIIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kymnona.

DnekTpuueckoe nose. Ero nericTBrue Ha dJIEKTPUIECKUE 3apsiibl.

Hampsok€aHocTh  anekTpuueckoro  moisa.  [IpoOueiid  3apsa.  Jluauwm
HaIpsKEHHOCTH 3JIEKTPUIECKOTO 1oJs1. OQHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMATBHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHLMANOB H
HanpspbkeHue. [loTeHnumanbHass SHeprus 3apsaa B JIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuMan 31eKTpoCTaTUYECKOro noJisd. CBsA3b HANMPSKEHHOCTU OIS U Pa3HOCTH
MOTEHIIMAIIOB [JISl DJIEKTPOCTATUYECKOTO Toyig (Kak OAHOPOJHOIO, TakK H
HEOHOPOIHOTO).

[TpuHIMI CynEpHO3UIIMY SIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo o0bEéMy miapa. [loje paBHOMEpHO 3apsKEHHON
OECKOHEUYHOM TUIOCKOCTU. KapTuHBl JHHUA HaNpsHKEHHOCTH STUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsiI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexkrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCaTOpa.

[TapannenbHOE COeIMHEHUE KOHIEHCATOPOB. [locnenoBaTenpbHOE COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBr>KeHUE 3apsSyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHL: AJIEKTPOCKOIL,
AIEKTPOMETP, DSJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCATOphI, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUII JEUCTBUS JJIIEKTPOMETpA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B DIEKTPUYECKOM IIOJIE.

DIIEKTPOCTAaTHYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJEHCATOPA TOCTOSSHHOM U ITEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUAS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psiika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomuvt, RPAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEN.

HabGnronenune npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPT U0
W3JIy4YEHUs1 CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEl KOHAEHCATOP.

Pacnpenenenne Pa3HOCTH MOTEHIINAJIOB (HanmpspKEeHUsT ) npu
IIOCJIE0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA Yepe3 PESUCTOP.

Tema 2. ITocmosanubslil I1eKmpudecKuil mok.

Cuna Toka. [TocTOsIHHBIN TOK.

YcnoBus CymIECTBOBAHUS MOCTOSHHOTO JJIEKTPUYECKOTrO TOKa. McTouHMKH
toka. Hanpsikenue U u DJ1C é&.

3akod OMa J1J1g ydacTKa LemHu.

DIIEKTPUYECKOE CONPOTHUBJICHUE. 3aBUCHMOCTD CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHUKA OT €r0 JUIMHBI WM IUIOIIAJA IONEPEYHOIO CEYCHMS.
VY nenpHO€ COMPOTUBJICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBIE€HHBIX AekTpuueckux nenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO0 TOKA. TergoBas MOIIHOCTb, BbLAENsEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) DJIGKTpUYECKOW Ienmu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTkoe 3ambikaHue.

KonnencaTtop B 11enu MOCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HaMpsHDKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAMpPSDKEHUS Uil PE3UCTOpa,
JIaMITbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA MTOMIEPEYHOI0 CEUCHHs M MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIpPSKEHUH.

[Ipssimoe nzmepenne IJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHET'0 COMPOTUBIICHUS.

CrniocoObl coelMHEeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKmMuUKym.

HccnenoBanre CMEIIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus amnepmMeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHET0 CONPOTUBIICHUS HCTOYHHMKA TOKA.

UccnenoBanne 3aBucuMocTd J/]C raapBaHMYECKOIrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMBIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTHA MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3IUMYHBIX  BELIECTB.  DIJIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTHh COINPOTUBIECHUS METAIOB OT
Temmnepatypbl. CBEpXIPOBOIUMOCTb.



DNEeKTpUYECKU TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOJHUKMY. CobcTBeHHas U MpUMECHAast IPOBOJIMMOCTh
noJIypoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS] THCCOLUALIMSL.
Onektponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OneKkTpuueckuid TOK B Tra3ax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN
pa3psa. PazinuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1na3ma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: Ta3opaspsiIiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: JHO,
TpaH3UCTOp, (POTOAUOM, CBETOJMOMA, TajlbBaHMKA, padUHUPOBAHUE ME[H,
BBITIJIABKA AJTIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTHUBIIEHHS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl nekTponnza Papajes.

W ckpoBoii paspsia M IPOBOIUMOCTb BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJLIOB U MOJYIPOBOJHUKOB.

ODHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HaOnronenue snexkTposusa.

N3mepenne 3apsaa OTHOBAIIEHTHOTO MOHA.

HccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBIICHUS ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKH THO/IA.

Du3nYeCKNl MPAKTUKYM.

CriocoObl n3Mepenus PU3NYecKux BEIUYHUH C HUCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA U3MEPEHUN (PU3UUYECKUX BEJIUYMUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(bu3MUecKuX BEIMYMH, MPOBEPKA MPEIJIOKEHHbIX THUMNoTe3 (BbIOOp U3 padoT,
ONMHMCAHHBIX B  TEMATUYECKUX  pasfenax «YUYEHUUYECKUH  SKCHEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrioyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUU, T€OrpaPUu U TEXHOJIOTHH.

Meosrcnpeomemmnoie nOHAMUSA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HaHuA: ABICHUE, HAay4HbId (DaKT, rumnoresa, (u3MUecKas BEIUUYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
HOTPELIHOCTA U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1adopaTopusl.

Mamemamuxka: pelieHUEe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runep6bosna, X rpaguku U cBoiicTBa. TpuroHomerpudeckue (yHKIIHH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ UX IPOEKIMU HA OCU KOOPJINHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexannueckoe IBHKEHHE B KMBOU mpupone, auddysus, ocMoc,
TEIJIOOOMEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIU3alus OMOOPraHMYECKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOI» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSDKEHHUE U KalIMJUIIPHBIE SIBJICHUS B IIPUPOJIE,
AIEKTPUUECKUE SIBJICHUS B )KUBOU MpUpoO/IE.

Xumua: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIy4YeHHME HaHOMATEepUajoB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEW M ra3oB, KUAKUE KPUCTAIUIbI, JIEKTPUYECKHE
CBOICTBA METAJJIOB, SJIEKTPOJIUTUYECKAS JUCCOLMALIMS, TaJIbBAHUKA, 3JI€KTPOHHAS
MUKPOCKOIHS.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnono2ua: npeodbpazoBaHuE IBUKEHUH C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKUJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIMH
(KpOHIUTENH, peméTyaTble KOHCTPYKIUH), UCIOJIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET M APYTrHE), ABUIATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIMOHEP, TEXHOIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE€ HAaHOMATEpPHAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsHble JIaMIIbl, TOJyIPOBOIHUKOBbIE IPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. JinekTpoauHamMuKa.

Tema 4. Macnummnoe none.

B3aumojelicTBUE TOCTOSHHBIX MArHUTOB UM TMPOBOAHUKOB C TOKOM.
MarnutHoe mnone. Bekrop marHuTHOM wWHAYKUMU. [IpuHOMN cyrneprio3niuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU UHIYKLUU.

MarnuTtHoe 1moJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJIHHMKA, KaTYUIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuita Amnepa, e€ HanpaBJIEHUE U MOIYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJb. JIBI>KEHNE 3apSIKEHHOM YaCTHUIIBI
B OJIHOPOJHOM MarHuTHoM mose. Pabota cuinel Jlopenta.

MarunutHoe none B BeulectBe. DeppoMarHeTuku, napa- U IMaMardHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MarHHMTOB, AIIEKTPOMAarHuTOB, TeCTepP-MyJIbTUMETP,
AIEKTpOABUTATENL SIKOOH, YCKOPUTENIH dJIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa nOuHMM  WHAYKOUMM  MarHUTHOTO  MOJS  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuna nuHMi MarHUTHOM UHAYKIHUU TOJISL JJIMHHOTO IIPSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'0 KOJbLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopernicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnroenue nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIUI JNEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOIO npubdopa
MAarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKmMuUKym.

HccnenoBanre MarHUTHOTO MOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanre cBOMCTB eppOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenune cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOYKYusl.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTopa MarHUTHOU
naaykuun. OJJC uHAYKOMU. 3aKOH HIEKTPOMAarHUTHOW uHAyKuun @Dapanes.
Buxpesoe anekrpuueckoe nozne. Toku Pyxko.

OJC uHAYKUMHA B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NunykTtuBHOCTh. Karymika WHAYKTUBHOCTM B LENH ITOCTOSHHOTO TOKA.
SABnenne camonnaykuuu. J1C caMOMHTyKIINH.

DHEpPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKUE NPOLECCHI: WHAYKIHOHHAS
1€Yb, COJICHOU], 3alllUTa OT 3JEKTPU3ALMU TEJ NMPU JBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

Habntonenue sBIeHUS SJIEKTPOMAarHUTHON WHTYKITHH.

UccnenoBanne 3aBucumoct DJ[C HMHAYKUHMHA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBiieHUE CAaMOMHIYKITUH.

Hccnenosanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM M3MEHEHUS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HccnenoBanue sIBICHUA 3JIEKTPOMAarHUTHON MHIYKIUH.

Onpenenenne HHAYKIUU BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJ1enu 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpnen S. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebanus. KnHnemarnueckoe M JUHAMUYECKOE OIKMCAHHE.
DHepreTuyeckoe OMUcaHue (3aKOH COXPaHEHHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOTO ONKCAHUS.

AmMmuutyaa U ¢aza kosjebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOHOM
BEJIMYMHBI C aMIUTUTYaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m uactora konebanuit. Ilepuon Mayiblx CBOOOJHBIX KOJI€OaHUU
MaTeMaTU4ecKoro MastHuka. Ilepmoa CBOOOMHBIX KoJieOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsatue o 3aryxarmux Koiaedanusx. BeiHyX1eHHbIe KoeOaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBa U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, YaChl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeIbHOTO IBHKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEPUOJAa MAJIBIX KOJIEOaHUIl rpy3a Ha HUTHU OT
aAMILIUTY JIBL.

HccnenoBanue 3aTyXarMKX KoueOaHUi U 3aBUCUMOCTH IEpUoaa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUS.

UccnenoBanne konebaHuWW Tpy3a Ha MACCUBHOW TMPYKHUHE C LEJBIO
dhopMupoBaHUs MPEICTABICHUN 00 HICATBHOM MOJIENH MIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPU KOJIeOaHUAX Ipy3a Ha MPY>KUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKym.



W3mepenne mnepuona CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYKHMHHOI'O
MasiTHUKOB.

N3yuyenue 3aKOHOB JBUKEHHUS TeJa B X0OJI€ KOJeOaHU Ha yIIPyroM MOJABECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasITHUKA.

[TpeoOpa3zoBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUN.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomazcHumHubsle KO1€OAHUA.

KoneGatenbHpiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUA B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsija KOHAeHcaTopa C aMIUIMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpAaHEHMs SHEPTUU B UACAIBHOM KOJE0AaTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIE KoJieOaHusl. BrinyK1eHHbBIE
AJIIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbIi TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U
JIEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKAa W HaMPsDKEHWs MOpU pa3iudyHou  (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunHycouianbHblii TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp W KaTyllKa
MHIYKTUBHOCTH B LIENM CUHYCOMJAJIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onaHnc HanpsoKeHH.

Uneanpabiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHE ITPOLECCHI: AIEKTPUUECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TUHUU 3JIEKTpOnepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHbIE KOJIEOaHUSI.

3aBUCHUMOCTh 4aCTOTBI CBOOOJAHBIX KOJICOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIeOaHUI.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTpOMarHuTHOrO Te€HEPATOopa.

BoiHy>X/IeHHbIE CUHYCOUATbHBIE KOJICOaHUsI.

Pesucrop, karymika MHIYKTUBHOCTH M KOHJAEHCATOpP B LENU MEPEMEHHOIO
TOKA.

Pe3sonanc npum mnocienoBaTebHOM COCAMHEHUU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

VY cTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb IMHUU 3JIEKTPOIEPEaAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccenmenoBanne MEpEeMEHHOrO TOKA Yepe3 IOCIENOBATENBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue 35eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanrie paboThl MCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUA HX pacnpoctpanenusi. Ilomepeunbie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacCHpOCTPAHEHUS U [JIJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKHMX BOJH: OTpaXEHHE, MpeIoOMJIeHHE, MHTEepPEepeHIus U
nudpaxuus.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)K€HUE,  MPEIOMIIEHUE,
noJispu3anus, uHTepdepeHuns u qudpaxims.

[IIxana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE SJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUMTBI paguOCBs3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEBI.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEJIIEBU30p, aHTeHHA, Tene@oH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HICTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenune orpakeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u quppakiuuy MEXaHUYECKUX BOJIH.

AKyCTUYECKUM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJIeOaHUH.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpa)KECHHUE,
MIpeJIOMJICHUE, TTOSpHU3aIus, UG paKiys, UHTepHEPeHITHS.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUEHHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd crera.
To4euHbIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCONIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MMOKa3aTeNb MpesioMiaeHus. [I0CTOSITHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [IJIMH BOJH MpPHU MEPEXOJE MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszena IByX ONTUYECKUX CPEl.

Xox nyueit B mpusMe. [ucnepcus cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroie JuH3bL. ToHkas suH3a. DOKyCcHOE
paccTossHUE M OINTHYECKass CHja TOHKOW JIHMH3BL. 3aBUCHUMOCTh (HOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(hEepUYecKO JUH3bI OT €€ TeOMETPUH U OTHOCUTEIHHOTO
MTOKA3aTeNs MPETOMIICHUSL.

@opMyJiia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MPOMIENNIEro JIMH3Y NOJ IPOW3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuieckoi ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
cOOMparoLUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucTemMa.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurtepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBust HAaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpumepsl KIacCUYECKHX
UHTEPPEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
IJIaBHBIX ~MAaKCMMyMOB TIpH  TAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHl: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOIN, MPOEKLUHWOHHBIM armapaT, MpPOCBETICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKklIMOHHAS peHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHHs CBETA.

HaGnrogenune noaHoro BHyTpEeHHEro oTpakeHus. Mojiesb CBeTOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONapaLIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKOTa.

HaOmronenune natepdepeHinu crera.

HabGnronenue BETOB TOHKUX IMJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yuenne nudpakiimOHHOW PeIIETKH.

Hab6mronenune nudpakiimoOHHOTO CIIEKTpA.

Halnronenue nucnepcuu cBera.

HabOnronenue nonspusanuu cBeTa.

[IpumeHeHue noIaponI0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

N3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pAacCTOSHUS OT BellecTBa (Ha
MPUMEPE KUJIKUX JIUH3).

N3mepenne poKyCHOTro pacCTOSIHHS pacCEeUBAOIINX JIUH3.

[Tomyyenue n300pakeHusi B CUCTEME U3 INIOCKOT0 3epKaJia U JTUH3BI.

[Tomryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTepdepeHny 1 NoJIIpU3alMK CBETA.

N3yuyeHue nossipu3almy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JIUAIEKTPHUKA.

N3yuenue nHTEpPEPEeHIINH JTA3ePHOTO U3TYUYCHHSI HA JIBYX IIETISX.

HabGmronenue nucnepcum.

HaOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue niMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa M3Iy4EHHUS] CBETOJMO/A MPU MOMOIIN AUGPAKITMOHHOM

PEIIETKH.
Pa3znes 6. OcHOBBI cHIeIUAJIBLHONH TEOPUH OTHOCUTEJIbHOCTH.
I'panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIIELIUAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanusi  JlopeHa.
YcnoBue npuuMHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHHU U COKPAILCHUE JJTUHBI.

DOHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEd U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBl. DHEPIrus
MTOKOSI.



TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKUE MPOLIECChl: CIyTHUKOBbBIE
NPUEMHUKH, YCKOPUTEIU 3apPSKEHHBIX YaCTHII.

VYyeHnueckuit IKCIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPIUM  PEIATUBUCTCKUX yacTull (IO
dboTorpadusM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601i 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIyYeHUE (M3JIydeHUE aOCOIIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. Cronerosa. 3akonsl ¢oTodPdexra. YpaBHEHUE
OiinireitHa s porosrddekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [laBlieHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakarollyr mnoBepxHOcTh). Ombitel 1. H.
JleOenena.

BomHoBble cBOMcTBa yactull. Bonuel ae bpousa. liimaa BoaHbI ne bpoiutst n
pasMepbl 00JacTH JIOKAIM3AIlMK ABWXKYIIEHCs dacTuilbl. KoprmyckymspHO-
BOJIHOBOM Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOLIEHUSI HEOMpeneaEHHOCTE!
['eitzenOepra.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETP,
dboTodeMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doto3(pdheKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeIHETo ¢hoTodddexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapes.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiuaoi [1manka Ha ocHOBe HccienoBanus GoTod¢dexrTa.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOMO/ OT HAMPSIKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTPOCHUSI aToma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u nornomienre (pOTOHOB MPHU MEPEXo/ie aTomMa
C OZIHOTO YPOBHsI DHEPIUU HA IPYIrOM.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPrUM aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31y4eHHe cBeta. Jlazep.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPAIbHBIN
aHaau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaGmronenue TMHeN4aThiX CIIEKTPOB.

Y CTpOMCTBO M AENUCTBUE CUETUNKA NMOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JUIMHBI BOJIHBI J1a3€PHOTO U3TyUYCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HaGmronenre TuHe4aToro cuekTpa.

HccenmenoBanne CreKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M W3MEPEHHE
noctossHHOM Punbepra.

Tema 3. Qu3zuxka amomnoz20 A0pa u I1eMeHMAPHLIX YACMUY,

Hyxnonnass moaens snpa I'eiizenOepra—MBanenko. 3apsna sapa. MaccoBoe
qucio Aapa. M30tormsl.

PamnoaktuBHOCTE. Aunbda-pacnan. DJIEKTPOHHBI W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nyueHue.

3aKkOH pPaJAMOAKTHBHOrO pacnaaa. PaauoakTWBHBIE H30TONBI B MPHUPOJE.
CBONCTBa MOHU3UPYIOLIETO H3IY4YEHHs. BiusHHE paJOaKTUBHOCTH HA JKHUBBIE
opranu3Mebl. EcrectBeHHbIi PoH n3nmydenus. Jlozumerpusi.

DOHeprusi CBs3U HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekT maccsl siapa.

Anepublie peakuuu. [enenue u cunTes anep. Snepusie peaktopsl. [IpoOaemer
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl PAa3BUTHUSA
AIEPHON YHEPTETUKHU.

Metozasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJIbHbIE B3aUMOJACUCTBHUA. bapvOHBI, ME30HBI Y JIENITOHBI.
[Ipencrasienne o CtangapTHoi Monenu. KBapK-ritooHHast MOJIENb aIJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EaunHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHudyeckre yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakToOp, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanre TPEKOB YacTULL (M0 TOTOBBIM (OoTOrpadpusim).

HccnenoBanue paaoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETDA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (HU3UKU IS OOBSCHEHHS TPHUPOIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHX HCCAeN0BaHUNA. (COBPEMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PaJUOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHMSI.

Bun 3Bé3mHoro nHebGa. Co3Be3mus, spkue 3BE3MbI, IIAHETH, UX BUIUMOE
JIBHKCHHE.

ComnHeuynas cucrema.

Connne. ConmHeuHnasi akTUBHOCTh. McTounuk sHepruu CoJiHIa 1 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpaIibHbIN Kj1acc —
CBETUMOCTB». 3BE3ABI TJIaBHOM MOCJIEAOBATEIILHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTB» JUISl 3BE3]] TJIaBHOM IOCIIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHHUE
3B&31. COoBpeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Botonuu CojHIa U
3BE3]1. DTalbI )KU3HU 3BE3.

Mineunsiii [Iyte — nHama ['anaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
INamaktuke. Tunel ranakTuk. PaguoraiakTuku U kBasapel. YEpHBIE OBIPHI B sAIpax
raJaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. Paz0eranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MetaranakTuka.

Hepeménnple mpobieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

HaOmronenus 3BE31HOT0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONpEeSICHHs TTOJI0KEHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO03Be3Ausi CeBEpHOro MOdylIapusi W SpKue
3BE3/bI.

HaGmonenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUIA.

Du3nYeCKN MPAKTHKYM.

Crioco0b1 n3MepeHus: (PU3NYECKUX BEITMYHH C MCIOJIH30BAaHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCUTENIBHBIE MOTPENTHOCTH U3MEPEHUN (PU3MUECKUX BEITUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HM3MEPEHUM, HUCCIECAOBAHWM  3aBUCUMOCTEU
(bu3MUecKuX BEIMYMH, MPOBEPKA MPEIJIOKEHHbIX THnore3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellaXx «YUYECHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTUKYM).

O6o0maomee MOBTOPEHHE.



O0o061enue u cucTeMaTH3alusl CoAep KaHus pa3ienoB Kypca «MexaHukay,
«MonexynsipHas Qu3nuka U TEPMOIMHAMUKA», «DNEKTpoauHaMuKkay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTENIBHOCTH», «KBaHTOBas
dusnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZHKN.

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATHUYECKOM cepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYEHUE ONUCATEIbHOU,
CUCTEMATU3UPYIOUIEH, OOBSACHUTENIBHOM M  NPOTHOCTHYECKOW  (DyHKIMIA
bu3nUecKkoil Teopuu, poiib GU3NUECKON TEOpUHU B (DOPMUPOBAHUH TIPEICTABICHUMA
0 (u3NYeCKOW KapTUHE MHPA, MECTO (PU3UYECKON KapTHUHBI MHUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUNA O IPUPOJIE.

MexnpeameTHbie CBS3H.

N3yuenue kypca ¢usuku yraoyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSL C YYETOM COJIEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, OMOJIOTUH, XUMHUHU, T€OrpaQuu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: SBICHUE, HAy4YHbIH (akT, runores3a, (usnueckas BETUUYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adopaTopus.

Mamemamuka: pelUIeHWE CUCTEMBl YpPaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKUHMH HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHble 37eMeHTApHBIX (GYyHKUUNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHHUKOB,
onpeeNieHne IOMAaN TOCKUX GUryp u oobEmMa Ted.

buonozua: »>nekTpuyeckue SBICHHS B KUBOW MpUPOJIEe, KOJIeOATEIbHBIE
JBW)KCHUS B JKUBOW MPUPOAE, HKOJOTHMUECKHME PHUCKU TMpU MPOU3BOACTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIEW  Cpenbl,
yIbTPa3BYKOBAasi JMAarHOCTHMKAa B MEIWLMHE, ONTUYECKUE SBICHUS B KUBOU
IIpUpPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPAIbHbBIN
aHaIu3.

T'eocpaghusn: marHuTHBIE T1OJOCAa 3€MJIM, 3aJIEKH MATrHUTHBIX DY/,
dboToCchEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
ANEKTpOoABUTaTENb SIKOOU, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIIMOHHAS IEeYb,
JUHUM 3JIEKTPONEpead, IEKTPOJABUraTeNb, paaap, paIuoNpUEMHHK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JAHArHOCTUKA B TEXHUKE,



HpOGKHI/IOHHHﬁ alriapar, BOJOKOHHAA OIITHKA, COJIHCYHAA 6aTape>1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U OKOJIOTHYCCKUC ACIICKThI ee Pa3BUTHA.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS Yy4eOHOro mnpeamera «Duszmkay
JIOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[E€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIMPEHHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3alid OCHOBHBIX HAIPaBICHUMN
BOCHUTATEIILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3ZUIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYEIOBEUECKUX TyYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBiICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLUAIBbHBIMU  HWHCTUTYTAaMH B
COOTBETCTBHH € UX QYHKIUSAMH U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU IESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCITUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXX JTaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOILEHME K IOCYyAapCTBEHHBIM CHMBOJAM, JOCTHMKECHUSM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTBH OIEHMBATH CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YUEHOTO;

e OCO3HAHHWE JIMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMYMUBOTO Oy MyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIICHWE K MHPY, BKIIOYAg HSCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3IudHbIM chepaM NpodheCCHOHAIBHON IESITEIHbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (QU3UKOW W TEXHHWKOH, yMEHHE COBEpINATh
OCO3HAHHBINA BRIOOpP Oymaymiel mpodeccuu M peain30BhIBaTh COOCTBECHHBIC
’KU3HEHHBIE IJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O M CcaMOOOpa30BaHUIO B
001acTH (PU3HKHU Ha MPOTSKECHUU BCEH KU3HHU.

IKOJOI'H4Y€CKOI0o BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TI00ATHHOTO
XapakTepa SIKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBICHUE ICHCTBHI B OKpY)KaroIIeld cpene Ha
OCHOBE 3HaHUS IIEJIEH YCTOMYUBOTO PAa3BUTHS YEIIOBEUCCTRA;

pacIIMpeHrue OMbITa ACATEIHPHOCTA DKOJOTHYCCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAYYHOW JIESITEIbHOCTH, TOTOBHOCTH B MPOLIECCE
M3y4eHUs: (PU3UKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeATEeNbHOCTh UHIUBUIYAIHHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eiHCTBUSA
Ba3oBble JJoruueckue JelicTBUA:

CaMOCTOATENBHO  (OpMyJIMpOBaTh U  aKTyalIM3UpOBaTh MpoOiIemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIBHOCTH, 3aaBaTh IMAPAMETPbl U KPUTEPUU HX
OOCTH)KECHUS;

BBISIBJISAITH 3aKOHOMEPHOCTM M MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHs MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
PE3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU U METOJaMU
(bu3HYecKoi HayKu;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIIeIOBATEIIbCKOM u MIPOCKTHOMN
NEATeILHOCTH B 00J1acTH (PU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHus 3a1ad  (pU3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIAJICTh BHJAMU JICSITEILHOCTH IO TOJYYEHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpETalluK, IPeoOpa30BaHUIO0 U TPUMECHEHHUIO B PA3JIMUHBIX yUEOHBIX
CUTyallsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTH
bu3uky;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHbIC CBS3M M aKTyaJIu3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUICHMUs, HaxOAuTh AaPTyMEHTHI IS
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MApAMETPbl U KPUTECPUH
pelieHus;

aHAJIU3MPOBATh IMIOJYYEHHbIE B XOJI€ PEIICHUS 3aJaud PE3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBAaTH COOCTBEHHBIE 3aJauylM B 00pa30BaTEIbHOU
NESATEILHOCTH, B TOM YHCJIE TIPU U3YYECHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHUS 1O (QuU3NKEe B MNPAKTHYECKYIO 00JacTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJECH, IIPEJIaraTb OPUTHHAIBHBIE TTOJXO0/Ibl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora c nunpopmanueii:

BJIa/IETh HaBbIKAMU MOJyuyeHHUs MH(pOpMaluuu (PU3MUECKOTO COJEp:KaHus
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTENIbHO OCYIIECTBIATH IOUCK,
aHalM3, CUCTEMATH3AlMI0 M WHTEPHpPETalui0 MH(pOpMALUU pa3IuyHBIX
BUJIOB U ()OPM TPECTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIOJIb30BaTh CPEACTBa HH(OPMALMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PELICHUH KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX H
OpraHU3allMOHHBIX 33Ja4 C COONIOAEHUEM TpEOOBAaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpKaHUSA B pazIMyHBIX (hopmarax c
y4€TOM Ha3HayeHuss MHQPOpMAlMM U LEJNEBOW ayJAUTOPUH, BBIOMpAs
ONTUMANIbHYIO (HOPMY IPEICTABICHUS U BU3YyAIU3ALIHH.

KoMmyHuKkaTHBHbBIE YHMBepPcabHbIe YueOHble 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HNKA U BO BHEYPOUYHOU
NESATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMii H CMAr4arhb
KOH(DJIUKTBIL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHIUBUYAJIbHON paOOThI;

BbIOHMpaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJJIEKTUBA;

NpUHUMATh LEIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
JEUCTBUHN, paclpeiesIsiTh POJIU ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYX/1aTh
pEe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaXKIOT0 y4aCTHMKAa KOMAHJbI B
o0l pe3yJsbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLCHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE IMOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
MHUILIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YYeOHbIe 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJISITH  ITO3HABATEIBHYIO  JIEATEIBHOCTh B
ob0nmacti (U3UKM MU aCTPOHOMMH, BBIBISTH MPOOJIEMBI, CTaBUTh U
bopMyIupoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUSI PACUETHBIX U KAUECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NMPAKTUYECKON paldoThl C YYETOM HMMEIOIIHMXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOIYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYyallUsM;

paclMpATh paMKH  ydyeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTUPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBIECHUIO 3PYAHMLIMH B 00JIacTH
(GU3HUKK, TIOCTOSHHO TOBBIIIATH CBOW 0Opa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTHUBEI B JICSATEIHLHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAJICTh HaBBIKAMM T[I03HABATEJIIbHOM pediekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIECTBUN U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUIM;

WCIIOIB30BaTh TPUEMBI pedIIeKCUU I OIEHKH CHUTyalluh, BBIOOpa
BEPHOT'O PELICHMUS;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M APryMEHTBl JPYyTUX NpPU aHAIW3€ pPe3yJbTaTOB
JIEATSIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

NPUHUMATh MOTHBBI M ApPryMEHTBI JIPYTrHX MpPW aHAJIW3€ pPE3yJbTaTOB
JeSITeIbHOCTH;

MIpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUTUOKH.

B mporecce mOCTHXEHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPaAMMBI 10
busnke Ui YpOBHSA CpeAHero oOmero oOpa3oBaHus Yy 0OyYaromuxcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, TIPEeITOJIar AFOIIHIA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWsS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B CEO€;

caMOpeTyJIMPOBaHUS, BKJIIOYAIONIETO0 CAaMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCA K
HYMOIMOHAIILHBIM W3MEHEHHUSM U TMPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTUBALIMH, BKIOYAIOIIEW CTPEMIICHUE K TOCTUKEHUIO LEIN
U yCTeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHUE JEHCTBOBATH, UCXO U3
CBOMX BO3MO>KHOCTEH;

AMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHUMATh  3MOLMOHAILHOE
COCTOSIHUE JpPYTHX, YYWUTHIBAaTh €r0 TPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIMOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUS! C APYTUMH JIOJbMHU, 3a00TUTHCS, TPOSBISITH HWHTEPEC U
paspeniatb KOHGIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI



K xoHuy oOyuenuss B 10 knacce npeaMeTHble pe3ysibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

MOHUMATh POJIb  (PU3UKA B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMAJIbHOM M JITUYECKON cdepax eATeIbHOCTH
YeJI0BeKa, POJb U MECTO (M3HKH B COBPEMEHHOW HAyYHOW KapTUHE MUPA,
3HAUEHUE OIUCATEIBHON, CUCTEMATU3UPYIOMIEH, OOBSICHUTEIBHON W
MPOTHOCTHYECKOW  (QYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYJISIPHON (MBUKH U TEPMOJUHAMUKH, POJIb (PU3HUUYECKON TEOPUH B
dbopMHUpOBaHUHU TIPEACTABICHHUMN O (PU3UIECKON KapTHHE MHPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3MYECKUX Teln W
MpOLIECCOB (SIBIEHUI): WHEpIHUAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUYKCHHUE,
CBOOOJHOE TMajieHHE, aOCONIOTHO ympyras nedopmarusi, aOCOIIOTHO
yIpyroe v abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEININ ra3a, KUIKOCTH
1 TBEPAOTro (KPUCTAUIMYECKOI0) TeJa, UACaIbHBIN Ta3, TOYCUHBIN 3aps,
OJIHOPOJIHOE JJIEKTPUUECKOE TIOJIE;

paznuyaTth ycioBusS (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyH/IaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh W OOBSACHITH MEXAaHUYECKHUE TPOLECChl U  SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKH (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABUKEHUS, (OPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBIDKEHUS, TpeoOpazoBanus [amwies sl CKOPOCTH M MEpeMeEleHus,
3akOoHbl HproOTOHA, TpUHOMI ~ OTHOCUTENbHOCTH [anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHUS MUMITYJIbCA U MEXaHHYECKOMN
DHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPIuH,
YCIOBUSI paBHOBeCHUs] TBEPJAOrO Teja), MNpPU ITOM HCIOJIH30BaTh
MaTEMAaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPETbEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIYJbCa U
MEXaHUYECKOM SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCTIONb3YsI
ocHoBHble moOJOkeHHs MKT © 3akoHBI MOJEKYISIpHOW (PUBUKU U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMSI HWJCAIBHOrO Ta3a CO CpeaHel
KUHETUUYECKOW JDHEPrUer TEIJIOBOIO JBWKEHUS W KOHLEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEAHEW KHUHETHUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
raza C KOHUEHTpalUuUel MOJIEKYl MU €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPAHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCAX), IPU 3TOM HMCIOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
MPUMEHUMOCTH ypaBHeHUa MeHeneeBa—KnanelpoHa;

aHAJM3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO TO0JIA, MPUHIHUI CYNEPHO3UIUU BIEKTPUYECKUX
MOJIEW, MPU ATOM YKa3blBasg YCJIOBUA NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI OMa sl ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Mernu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl dapajes A 31€KTpoau3a);

OMUCHIBATh (PU3NUECKUE MPOIECCHl M SIBICHUS, UCMOJb3Yysl BEIUYUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAs JSHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHWuyeckasi SHeprusi, pabora CHIIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpEHUE, CWiia TSKECTH, CHIIA YOPYTOCTH, CUia TPEHHS, MOIIHOCTD,
DHEPTUs B3aUMOJIEHCTBUS Tena c 3emiéid BONM3U €€ TMOBEPXHOCTH,
sHEprus ynpyro gedopmari  MOpPYKUHBL, KOJIUYECTBO TEIUIOTHI,
abCcoJIfoTHasl TeMmIepaTypa Teja, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPrusi HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOrO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEmioBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUUECKOTO MOJIs,
HanpspDKEHHOCTh TOJIE TOYEUHOTO 3apsija WIM 3apsHKEHHOrO Inapa B
BAKYyM€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOrO TOJIS,
Pa3sHOCTh  MOTEHUMAJIOB,  JJICKTPOABMXKYIAS  CWJla, CHJIa  TOKAa,
HalpspKeHWE, MOIIHOCTh TOKA, OJJIEKTpUYECKass €MKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, IHEPIUS INEKTPUUECKOTO MOJIS
KOHJIEHCATOPA;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SBIICHUU:
MEXAaHUYECKOE JBWXKEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIMXXeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALlUs], IJIABJIICHUE U KPUCTAJUIN3ALMsl, HAITPABIECHHOCTD
TeIUIONEepeaaym, 3JIEKTpU3alns TeJ, SKBUIIOTEHIMAIBHOCTh IOBEPXHOCTH
3apsIKEHHOT O MTPOBOIHHKA;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
OPYrOl €  HCHOJIb30BAaHMEM  MPSIMBIX  W3MEPEHHM, NOpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3yJibTaThl MOJIYYEHHON
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUJAEC TPapuKOB C Y4ETOM



a0COJIOTHBIX MOTPEITHOCTEN N3MEPEHUH, JIEIaTh BBIBOJIBI IO pe3yJIbTaTaM
UCCIIeIOBAHNUS;

MPOBOAUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIUMYMH, TP HTOM
BBIOMpPATh ONTHUMAJIBHBIA METOJ M3MEPEHMs, OLEHUBATHh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJNbTaTbl W JENaTh BBIBOJ O CTaTyce MPEeIJIOKEHHOM
TUIIOTE3bI;

coOJIr01aTh IpaBmiia 0€30MacHOro TPy/a NMpH MPOBEJICHUU MCCIEI0OBAHUN
B paMKax y4eOHOro OJKCIEPUMEHTa, TMpakTHKymMa U  ydeOHo-
HCCIIEIOBATENBCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYA0BAHUS;

pemiarb pacy€THbIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOM
(Gu3MYecKoil MOJENbI0: Ha OCHOBAaHMU aHAJIM3a YCIOBHUS OOOCHOBBIBATh
BBIOOp (u3MuecKON MoOJenM, OTBeYaroled TpeOOBaHUSIM 3a/auu,
OpPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  MOCTYJIATHI
bu3NYeCKuX TEOpUd NpPHU UCIOJB30BAHUU MATEeMATHUYECKHUX METOJ/IOB
pelIeH s 3a/1a4y, TPOBOJUThH PACUEThl HA OCHOBAHUU MUMEIOIINXCS TAHHbIX,
aHAIM3UPOBATh pPE3yNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarh KayecTBEHHBIE 3aJaud, TpeOylolue NpUMEHEHUs 3HaHUW U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKe MHTErPalMKi 3HAHUM U3 JPYruX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PaCCyKJIEHU ¢ ONIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBIACHEHHS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

MPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHHE IPOILIECCOB OKPYKAIOUIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OIIEHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JEeSTENbHOCTA YEJIOBEKAa, CBS3aHHOW C (DU3MYECKUMHU IMIPOILIECCAMH, C
MO3ULUNA SKOJOTUYECKON O€30MaCHOCTH, MPEACTABICHUI O pallMOHAIBHOM
MPUPOAOIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAayKM M TEXHOJOTWH ISl [JaJbHEHIIEro pa3BUTUS YEIOBEYECKOTO
0O0IIIeCTBA;



MPUMEHSTh pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpMANMEH (U3NIECKOTO
COJIEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(GOPMAIIMOHHBIE
TEXHOJIOTHMH ISl TIOMCKA, TEpepadOTKH W TPEAbSIBICHHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHPOpMAIIMU, TONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKU
aHANMM3UPOBATh  TOJIy4aeMyr0  HWH(OpPMAIMI0O ¥  OICHWBATh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMCIONIMXCS 3HAHWM, TaK W HAa OCHOBE
aHaM3a UICTOYHUKA HHPOPMAIIUK;

MIPOSIBIISITH OpraHHU3aIMOHHBIC " TI03HABATEIbHBIC YMCHUSI
CaMOCTOSATEITLHOTO  NPHOOPETCHHMs] HOBBIX 3HAHWUKW B TIpolecce
BBITIOJTHEHUS TIPOCKTHBIX U yUeOHO-HCCIICOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHEHHUEM pPa3IUYHBIX COIHAIBHBIX pOJEH,
TUTAHUPOBATh PabOTy TPYMITBI, PAIMOHATIFHO PACTIPEACIATE JACATEIHHOCTh
B HECTaHJAPTHBIX CUTYalUsSX, aJCKBAaTHO OIICHUBATh BKJIAJl KaKIOTO W3
YYaCTHHKOB TPYMIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAILIMIO K Oyaymiel mpohecCuoOHaANbHON ASSTEIHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHUECKOTO TPOQHITS.

K xonmy oOyuenust B 11 knacce mpenMeTHbie pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

NOHUMAaTh pPOJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMATbHON M STUYECKON cdepax NesTEIbHOCTH YEI0BEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJb ACTPOHOMHUU B
INPaKTUYECKON  JEATENIbHOCTH 4YeJOBEKa M JaJbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTFHOM W TPOTHOCTHYECKOW (YHKIMH (PU3MUecKOW Teopuu —
ANEKTPOJAUHAMUKH, CIIEHHAJIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢u3uku, poap (HU3NUECKON Teopuu B (OPMUPOBAHUHU NPEICTABICHUN O
(bu3nUecKoil KapTUHE MHUpPaA, MECTO (PU3HUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nuuaTh YCJIOBHUS NPUMEHHMOCTH Mojenell ¢u3nueckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJEKTPUUECKOE U OJHOPOJHOE
MarHuTHOE TOJI, TAPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTUYECKUN MasiTHUK,
UJCAIbHBIA MPYKUHHBIA MAasATHUK, TAPMOHUYECKUE BOJHBI, WICATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIe aToMa, aTOMHOTO siipa U
KBAaHTOBOW MOJIETIN CBETA;

pazniuyath yCJOBHUSl (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
UCIIOJNb3Ys. OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI D3JIEKTPOJMHAMHUKH U
CHEUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOrO 3apsna, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIMM B DJEMEHTE OJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaThl  CIELHAIbHOM  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEITHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIECCHI U SBIICHUS, HCTIOIbB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  ODHWHINTEHHA  JUIs
doToapdexra, mnepBbld U BTOpoM mocTynarsl bopa, mnpuHUUIN
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YHWCENl M SHEPTUU B SIACPHBIX PEAKLUSX, 3aKOH
PaAMOaKTUBHOTO pacnana);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCIOJb3Yysl BEIUYUHBI:
HaANpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JEKTPOCTATUYECKOTrO
MOJIsl, PA3HOCTh IOTEHUHAJIOB, DJICKTPOJBIKYILAsl CUJA, WHIYKIUS
MAarHuTHOTO IOJISl, MAarHUTHBIM MOTOK, cwia AMMepa, WHIYKTHUBHOCTD,
ANEKTPOABMIKYIIAS CHUJIa CAMOUHIYKIIMHM, SHEPrusi MarHUTHOTO TIOJIs
MPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJbC, TIOJHAsI SHEPrus,
DHEPTUs TIOKOSI CBOOOJIHOM 4YaCTHUIBI, DHEPrUsi M UMIYJIbC (OTOHA,
MacCOBO€ YHMCIIO U 3aps]l AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIMYECKUX  SBJICHUU:
ANEKTPOMArHUTHAasE MHAYKIMS, CAMOMHAYKIIMS, pE30HAHC, HHTEp(dEepEHIIHs
BOJH, Judpakius, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTpakeHHeE,
dbotoanekTpudecknii 3¢pdext (dhororddexr), ampda- u Oera-pacrajbl
sajep, ramMMma-usiiydeHue sjaep, (U3U4YeCKUe MPUHIUIBI CIEKTPaIbHOTO
aHanu3a u padoThl Ja3epa;

ONpENENATh HAMpaBICHUE HHAYKIUA MArHUTHOTO TMOJI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300pakeHUe, CO3aBAEMOE MJIOCKUM 3€PKaIOM, TOHKOW JINH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSITh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKHUE MOHATHS, TEOPUH U
3aKOHBl I aHaimM3a U OOBACHEHHS (PU3UYECKUX  IPOIIECCOB,
NPOUCXOAAIINX B 3BE3/NAaX, B 3BE3NHBIX CUCTEMAX, B MEKIAUIAKTUYECCKOU
cpene; ABUKEHUsI HEOECHBIX Tell, IBOIOLNHY 3BE3]] U BeeleHHol;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHUpOBaTh Ppe3yJbTaThl IMOJY4YEHHOW  3aBUCUMOCTH



bu3NYecCKuX BEIMYMH B BHAE TpaduUKoB C YYETOM aOCONFOTHBIX
MOTPENIHOCTe  W3MEpPEHUi, JeNaTh  BBIBOABI MO  pe3ysibTaram
UCCJIeI0BAaHNUS;

NPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJIbHBIA METOJ H3MEPEHHs], OLIEHHBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJNUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAILHYIO YCTAaHOBKY, aHATU3UPOBAThH
MOJTyYEHHBIE Pe3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIoKEHHON
TUMOTE3bI;

OTKCHIBaTh METOBI TIOTYUYEHHUS HAYYHBIX aCTPOHOMHUYECKHX 3HAHUH;
coOJroaTh MpaBuiia OE30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEPUMEHTa, TMpaKTHKymMa ©  ydeOHO-
UCCJIEIOBATENILCKOM W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOMUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOU
¢u3nyeckoil MOJENbl0: Ha OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3nUeckue MoOJeNH, OTBEYarolIue TPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PHU3UYECKUX TEOpUi
OpU  WCIONB30BAHUM MAaTEeMAaTUYECKUX METOJOB pELICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHUM MMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemate KadeCTBEHHBIC 3a/Jauyd, TpeOylollue NPUMEHEHHs] 3HAHWNA U3
pa3HBIX pa3JeNnoB Kypca (PU3UKU, a TaKXKe WHTETpallii 3HaHUN U3 JPYyruX
MPEJIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
[ENOYKY pacCyKJICHUI ¢ OTIOPON HA M3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSCHEHHS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAZa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHI;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPON3BOACTBEHHOMN
AESITENFHOCTA YENOBEKa, CBSI3aHHOW € (DM3MUECKUMHU MPOIECCAMH, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHATbLHOM
MPUPOOTIOIH30BAHUN, & TAKXKE PAa3yMHOM HCIIOJb30BAHUU JOCTHKEHUM



HAyKd W TEXHOJOTMH 1 JalbHEHIIEro pa3BUTUS YEIOBEYECKOIO
0O0I1IeCTBA;

MPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpPMALMEH (PU3NYECKOTrOo
COJIEp)KaHUSI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE HMH(OpPMAIMOHHBIE
TEXHOJOTMM I TIOHCKA, NepepadOTKU U TPEbsSBICHUA Y4YEOHOH H
HAyYHO-TOMYJISIPHON MH(GOpPMAILK, CTPYKTYPUPOBAHUS U MHTEPHPETALUU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaIM3UpOBaTh  MOJy4YaeMylro  HMH(OpMalMiO M OLEHUBaTh €&
JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHaiM3a UICTOYHUKA UHPOpMALIUK;

MPOSBIISATH OpraHu3alliOHHbIE u MTO3HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUHW B  Ipoliecce
BBINOJIHEHUS TPOEKTHBIX U YUYEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C HCIOIHEHUEM pa3jIu4HbIX COLMAIBHBIX pOJei,
IUIAaHUPOBATh PadOTy IPYMIbl, PALIMOHATIBHO PACHPENENATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKJOTO W3
YYaCTHUKOB T'PYMIIbI B pEHIEHHE pacCMAaTPUBAEMON MTPOOIEMBI;

MPOSBIISITH MOTUBALIMIO K Oyaylel npodecCuoHanbHOU AESTENbHOCTU 110
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO POQuIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoibusie | IIpakTnyecku
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThl
pecypcsl
Pasnen 1. HAYUYHBIM METO/] TIO3HAHUS ITIPUPO/IBI
1.1 HayuHsblii MeTOT IO3HAHUS IPUPOIBI 6 bubmmorexa [IOK
' Y A PHPOA https://m.eds00.ru/f16b68d7
Hroro no paszneny 6
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruia 10 ! https://m.eds00.ru/f16b68d7
bu6nmoreka [JOK
2.2 Jlunamika 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [{OK
23 Cratiica TeEpIOro Teta > ! https://m.edsoo.rn/f16b68d7
bu6mmoreka [{OK
2.4 3aKOHBI COXPAHEHHs B MEXAHHKE 10 1 hitps://m.cdsoo.ru/fl6b68d7
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKVIIIPHOKHHETHYECKOU TEOPUH 15 1 bubnmorera [TOK
: yIAp p https://m.eds00.ru/f16b68d7
b K
3.2 Tepmoaunamuka. TerioBbie MalIuHbI 20 1 nommorexa 11O

https://m.edsoo.ru/f16b68d7
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13 ArperatHble cocTosiHUs BemecTBa. Da3oBeie 14 bubnuorexa [JOK
' HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6nuoreka [JOK
4.1 dueKTpitieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [{OK
4.2 [ToCTOSTHHBIN 2IIEKTPUYECKHUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [{OK
43| TOKI B pasmiHEIX cpeax 6 https://m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 54
Pazznen 5. PUSHUYECKH TPAKTUKYM
. bubnuorexa [JOK
> PusiHieckiit MpaKTHKYM 16 1o https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [{OK
Pesepriioe Bpes 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTHyeckune
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznea 1. JIEKTPOJANHAMUKA
bubmoreka [JOK
I Marmuthoe noze 14 https://m.eds00.1u/39859¢f1
bu6nuoreka [JOK
1.2 DJICKTPOMATHHTHAS MHAYKIA 13 ! https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6nuoreka [JOK
2.1 Mexannueckue KoyeOaHus 10 hitps-//m.cdsoo.ru/39859¢f1
bubnnorexa [IOK
2.2 DNeKTpOMarHuTHbIE KOoJIeOaHus 15 hitps://m.cds0o.rw/39859f1
)3 MexaHu4ecKue 1 AIeKTPOMATrHUTHBIE 10 | bubnnoreka [JOK
' BOJIHBI https://m.edso0o.ru/39859ef1
bu6nuoreka [JOK
24 Orrmuka 25 ! https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5

bu6nuoreka [JOK
https://m.edsoo.ru/39859¢f1

Hroro no pasneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 KopnyckynsipHO-BOJIHOBOU yaln3m 15 https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
4.2 Pusnica atoma > https://m.eds00.ru/39859¢f1
43 ®u3nka aTOMHOTIO $/1pa ¥ 3JIEMEHTAPHBIX 5 bubnuoreka [JOK
' YaCTHUIL https://m.edso0.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU

bu6mmoreka [{OK
5.1 DeMeHThl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazgeny 12
Pazzea 6. PU3NUYECKHAN MPAKTUKYM
. bubmuoreka [JOK
6.1 DUSHICCKHT MPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctematu3zanus u o0o01IeHue
71 IIPEAMETHOTO COAEPIKAHMS U OIIbITA 15 bubmunoreka [IOK
' NesITeIbHOCTH, TPUOOPETEHHOTO IPU https://m.edsoo.ru/39859¢f1
n3yudeHnu kypeca ¢usuku 10 — 11 kmaccon
Hroro no paznemy 15
PesepBHOE Bpems 10 bubmorexa [TOK

https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kosan4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Kontpoasbnsbie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
1 dusnka — pyHAaMeHTaIbHAS HAyKa O 1 bubnuoreka LIOK
IpUpoJe https://m.edsoo.ru/1beef346
) Hayunslii MeTO IO3HAHUSA U METOMBI 1 bu6nuoreka IIOK
WCCIIEeIOBaHUS (PU3NIECKUX SIBICHUIN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPUs B MpOIECCe
3 [mo3”a”us upupoasl. Ha0mronenue u 1 bubmmorexa LOK
pup ) https://m.edso00.1ru/34¢49931
JKCIIEPUMEHT B (hU3HKE
4 CrniocoOsl n3MepeHus: GU3NYECKuX | bu6mmoreka [{JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1 bubmmorexa LIOK
P p https://m.edsoo.ru/7f18fda3
BEJINYUH
MonenupoBanue B ¢pusuke. Poib u
6 MecTo (pu3uKH B HOpMUPOBAHUU 1 bubnuoreka LIOK
COBPEMEHHON HAy4YHOUN KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B IIPAKTHUUYECKOH EATEIbHOCTH JI01eH
Mexanunyeckoe apuxenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 bubmuoreka [JOK
MEXaHUYeCKOro ABrkeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a41 MEXaHUKU
8 Paauyc-BekTop MatepuaibHON TOUKH, 1 bubmuorexa [JOK



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346

€T0 IMPOCKIHUH HAa OCU KOOpAMWHAT.

Tpaektopus. [lepemenienne. CKOpoCTb.

WX mpoekuuu Ha ocu KOOpAHHAT

https://m.edsoo.ru/30al108a5

PaBHOMEpHOE NIpsIMOIIMHEWHOE
nBuxkenue. ['papuyeckoe onvcanue

bub6moreka [JOK

9
PaBHOMEPHOTO MPAMOJMHEHHOTO https://m.edso0.ru/89ba7190
JIBIKEHUS

10 CrnoxxeHue nepeMeneHuid U CKOPOCTEH. bu6mmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHUE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bu6mmoreka [JOK
[IpssmosMHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO JBUXKEHUS C Bubmmorexa [IOK

P a https://m.edso00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y cKopeHue

13 CBOOOIHOTO MajeHus. 3aBUCUMOCTh but6mmoreka [IOK
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduxu

14 JIBmxenue Tena, OpOIIeHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuHeliHoe nBuxeHuE. [[BrkeHne
10 OKPYXHOCTH. YTJIOBas U JUHEWHAs

15 ckopocts. [lepnon u wactora bubmmorexa LIOK

P - HepHOA ) https://m.edsoo.ru/33196fbe
LleHTpOCTpEMUTEIBHOE U TIOJIHOE
YCKOpEHUE
16 Konrponbnas pabora no Teme bubnuoreka LIOK



https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf

"Kunematuka"

https://m.edsoo.ru/1242132¢

[IepBblit 3ak0H HproTOHA.
HHepumanpHble CUCTEMBI OTCUETA.

bubmmoreka [JOK

17
[Tpuniun otHocuTensHOCTH [ anumes. https://m.edsoo.ru/5a9¢e4a64
HeunepuinanbHble CHCTEMBI OTCUETA
13 Cuna. PaBHOEHCTBYIOIIAS CHJIA. bu6mmoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopencrteue ten. Tpernil 3aKk0H bu6muoreka [IOK
HrroTona https://m.edsoo.ru/57dba505
ITpuHumn cynepno3uiuu cui. Pemenne
20 sap ay Ha 11 }II/IMSHCHI/IG 3aKOHOB bubmorexa [OK
A p https://m.edso00.ru/bdf997{b
HrroTona
3aKOH BCEMUPHOTO TSATOTECHHUS.
21 OKBHUBAJICHTHOCTh I'PaBUTAIIMOHHON U Bubamorexa [IOK
. p & https://m.edsoo.ru/9aba2b0a
MHEPTHON MaCChI
” Cuiia TSKeCTH U yCKOPEHHE bu6mmoreka [JOK
CBOOOJTHOTO TIAZICHUS https://m.eds00.ru/22757f26
JIBr>keHre HeOeCHBIX Te U UX
” UCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka LIOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
bu6mmoreka [JOK
24 Cuiia octu. 3akoH ['yka. Bec Tena
H1a YHPYTOCTH. SaKom & yx e https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUasI cui bubnuoreka LIOK
25 TpeHus. J[BHKEHHUE B )KUJIKOCTH M rase ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIBI COTIPOTUBIIEHUS CPEbI https://m.edsoo.ru/2cb29676
%6 HaBnenue. I'nunpocrarnueckoe bubmuoreka [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AGCOIIOTHO TBEPAOE TENO. bu6mmoreka [{JOK
27 [TocTynarenbHOE 1 BpanaTebHOE bubmmoreka [{JOK
JIBIDKEHUE TBEPJIOTO TeNa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CHJIbI OTHOCHUTEIIBHO OCH bubmuoreka [JOK
BpaieHus. [1neqo cuibl https://m.edso0o.ru/653d3459
Crnosxenue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsbkecTu Tena. bu6nuorexa LIOK
VYcioBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcHs
bu6moreka [JOK
30 Pemenue 3amau
s https://m.edsoo.ru/dc1caacO
31 Konrponsnas pabora o Teme bubnuorexa LIOK
"Iunamuka. CtaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepraibHON TOYKH,
CUCTEMBI MaTEpPUAIIbHBIX TOYEK. LleHTp bu6nuoreka LIOK
32
MacC CUCTEMBI MaTEpUAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBM>KEHUH IIEHTPa Macc
NmMnynbc cuiibl 1 U13BMEHEHUE UMITYJIbCA
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa Bubmmorexa [IOK
) p y ) https://m.edsoo.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoOMEHT uMITyJIbca MaTepuaIbHON
14 ToukH. [IpencraBnenne o coxpaHeHUn bubnuorexa [JOK
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
but6mmoreka [JOK
35 Pemenue 3agau
o https://m.edso0.ru/f7706d63
36 PaGora cuiibl Ha MaJIoM ¥ Ha KOHEYHOM bubmuoreka [JOK

nepemenieHny. I'paduueckoe

https://m.eds00.ru/913974c7
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MpeACTaBICHUE paOOThI CHJIBI.
MomHocTh CHIIBI

Kunernueckas sneprus. Teopema 00

37 H3MEHCHUU KUHETHYECKOM YHEPTUU bubmorexa ITOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
IloTeHnManbHBIC U HENOTCHIIMAILHBIC
38 cwibl. [loTrennmansHas sHeprus. Bropas bubmorexa TIOK
' t privt. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tpetbst KocMuYeckas cKopocThb. CBsI3b
paboThI HEMOTEHIIUATBHBIX CHII C
39 H3MCHCHHEM MEXaHHMYCCKOH SHEpruu bubmorexa TIOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKON YHEPTrUuu
Vaopyrue u Heynpyrue CTOJIKHOBECHHS.
40 Yy EIZHGHI/IC Bey If }J]'IJ'II/I JIsl ¥JieaaIbHOM bu6morexa TIOK
p PHY a Al https://m.edso0.ru/f30f43b6
KHIKOCTH
A1 KonTponbHas pabota no Teme "3aKoHbI bubnuorexa [JOK
COXpaHEHHUs B MeXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npencraBieHu 0 IPUPOIE
P pap bu6mmoreka [{OK
42 ternoTel. OcHOBHEBIE moJiokeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBMKEHNE
CtpocHue ra3000pa3HbIX, KUJKUX U
43 TBTep JBIX Tell. Xa paKTe IBYDKEHUSA U bubmmorexa IIOK
p L P p https://m.edsoo.ru/c44d02¢e2
B3aHMMOJICHCTBHS YaCTUIl BEIIECTBA
Macca u pa3mephl MOJICKYd (ATOMOB).
44 Koanecho BGII)IICCTBa Fi,ocios{HHaﬂ) bubmmorexa TIOK
’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TernoBoe paBHOBECHE. bu6muoreka [IOK



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/f30f43b6
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Ilxana Ienbcus

https://m.eds00.ru/0070d493

46 Pemenne 3anau bubmmorexa OK
g https://m.edsoo.ru/1531abas
bu6mmoreka [IOK
47 14 iras. I’
AICAIIDHBIH Ta3. L a30BRIC 3AKOMbL https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenneneeBa-Kianeipona. bu6mmoreka [JOK
Pemrenue 3amgau https://m.edsoo.ru/8d12¢328
49 AOcoiroTHas TemmiepaTypa. 3akoH bu6mmoreka [JOK
JanpToHa https://m.edsoo.ru/14¢02d1f
50 W3omporueccsl B naeaabHOM rase ¢ bubnuorexa LIOK
MMOCTOSSHHBIM KOJTMYE€CTBOM BEIIECTBA https://m.eds0o0.ru/68878d51
I'paduueckoe mpeacTaBieHUE
51 Hfog) OIIECCOB: E;J[Te Ma, U30X0pa bubmorexa [TOK
pott ' pMa, pa, https://m.eds00.ru/1344327b
nzobapa
bubnuoreka [JOK
52 0) MKT
CHOBHOC ypaBHCHHE https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
53 Pemrenue 3ana
HICHHAE SaAad https://m.edsoo.ru/10265a05
CBs13b a0CONIOTHO TeMIepaTypbl
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeHEeW KMHETUYECKOHN YHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO JIBMXKCHUS
€€ JacTull
55 O06o001IeHre U CUCTEeMaTU3aIus 3HAHUIA bubmuorexa [JOK
o Teme "OcHoBbl MKT" https://m.edso0o.ru/09d12fd8
56 KonrtpomnsHas padora o Teme "OCHOBBI bu6muoreka IIOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmoannamuyeckasi cuctema. 3ajilaHue bubnuoreka [JOK



https://m.edsoo.ru/13adad59
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c8094721
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BHEIIHUX ycioBuil miia T/l cuctemsl.
Brenane u BHyTpeHHHE TTapaMeETPBHI.
[TapameTpsl T/] cucTemsbl Kak cpeiHUE
3HAYEHUS BEJINYHMH, ONHCHIBAIOIINX €€
Ha MUKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hynesoe Hauano TepMOAMHAMUKH.

bubmuoreka [JOK

58 Camonpou3sBoJibHas penakcarus T
P p 1 A https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenp neanbHOro ra3a B
59 TEPMOJUHAMHUKE. Y CIIOBUS bubmmorexa [JOK
PMOA 7¢ https://m.eds00.ru/29355001
MIPUMEHHUMOCTH ITOU MOJIEIIH
60 VYpaBuenue MenneneeBa-Knanelipona u bu6mmoreka [JOK
BBIPAJKECHUE U1l BHYTPEHHEW SHEPIUU https://m.edsoo.ru/bal178d0
BripaxeHnue a1 BHyTpeHHEH SHEPrun
61 OJTHOATOMHOTO UEaTbHOTO rasa. bubnuorexa [JOK
KBazucrarnueckue u HecTaTUYECKUe https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DneMeHTapHas pabora B
2 TepMOoAMHAMHUKe. Brrumncienue paboThl bu6numoreka IIOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
Tennonepenada kak croco0d U3MEHEHUS
63 BHYTpeHHe# sHeprun TJ1 cucteMsl 6e3 bu6morexa TIOK
yIp p https://m.eds00.ru/3d734561
COBEPIIICHHSI pabOTHI
64 KonBexknusi, TerIompoBOgHOCTD, bu6moreka [JOK
U3JIy4YeHUE https://m.edsoo.ru/157b54cd
65 KoaunuectBo TermioTel. TemioéMKOCTh bubmuoreka [JOK

Tena. Y IenapHasi U MOJIsIpHast

https://m.edsoo.ru/7ba67355
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https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ba1178d0
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TEIIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUSI TOTIJINBA

Pacuér konuvecTBa TETUIOTHI PU bu6mmoreka [JOK
66
TeTuIonepeade https://m.edsoo.ru/1dbSad4e
67 [MonsTre 06 aqnabatHOM mporecce. bu6mmoreka [JOK
[TepBrlil 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KomnnuecTBo TeminoTel u paboTa Kak
68 Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU Bubmmorexa [IOK
P yIp P https://m.edsoo.ru/b047alcd
T cucteMsl
Bropoii 3akoH TepMOAUHAMUKH IS
69 PABHOBECHBIX U HEPABHOBECHBIX bubnuorexa [JOK
nporeccoB. HeoOpatumocThb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MTPOLIECCOB
70 [TpuHIUTIBI TEHCTBUS TETUIOBBIX bubnuoreka [JOK
maruH. KITJ] https://m.edsoo.ru/2¢945513
71 Maxkcumansaoe 3HaueHue KIT. [k bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6moreka [JOK
72 Pewmenne 3ana
HHEHHE Sanat https://m.edsoo.ru/b3efal8b
DKOJIOTHUECKHUE aCTICKThI
73 HUCII0JIb30BAHUS TEIUIOBBIX IBUTrATEIIEH. bub6moreka [JOK
TemnnoBoe 3arps3HEHNE OKpYyKaromen https://m.edsoo.ru/9867aaa7
cpembl
bubmuoreka [JOK
74 Pemenne 3ana
HHCHHE Sanat https://m.edsoo.ru/c8c70432
O6o001enre u cucTeMaTru3als 3HaHUIA
" bu6mmoreka [{JOK
75 no teme "Tepmoannamuka. TennoBbie

MaIIuHbL"

https://m.edsoo.ru/28d62b3f
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KontposnbHas paboTa nmo teme

bubmuoreka [JOK

76
"Tepmoaunamuka. TernoBbsie MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHue U KOHIEHCAIIHS.
77 I/IcIr)Ia egne W KUIIEHUE. Y IeabHas bubmmorexa LIOK
P ’ https://m.edsoo.ru/6f8¢6777
TEIUIOTa MapooOpa30BaHUS
Hacepltiennbie 1 HEHACHIIICHHBIE MAPHI.
KauecTtBenHnast 3aBUCHUMOCTD IIJIOTHOCTH
W JaBJIEHHS HACBIIIEHHOTO Mapa OT
78 TEMIIEPATYPI, UX HGSaBI/ICI/IM(I;)CTI) oT bubmmorexa IIOK
.. PatypeL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHUMOCTH TEMTIEPATYPhI KUTICHUS OT
ABJICHUS B KUIKOCTH
79 BnaxHocTs BO3ayxa. AGCOMIOTHAS U bu6mmoreka [JOK
OTHOCHUTEJIbHAS BIaKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenne 3amau
a https://m.edso0.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
81 amopdHbIe Tena. AHU30TPOIHS CBOWCTB Bubmmorexa LIOK
p ’ p https://m.eds00.ru/20a88a03
KpPHUCTAJJIOB
[InaBneHue u KpucTamIU3aIus.
bubmuoreka [JOK
82 VY enpHas TEIIOTA IIJIaBJICHUA.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
Jedbopmaruu TBEpIOIO TEIA.
83 Pa((:iiﬂiceHHe u C)KIE)ITI/IC Casur. Moayiab bubmmorexa TIOK
) ) yv https://m.edsoo.ru/dalaabl0
HOwnra. Ilpenen ynpyrux nedhopmanuit
TemnnoBoe pacmupeHue KUJIKoCTeN U
N bubnuorexa [JOK
84 TBEPABIX TEI. AHTAPMOHU3M TEIJIOBBIX

KOoJIEOaHHH qaCTull BCIICCTBA

https://m.edsoo.ru/7baSedf2
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[IpeobpazoBanue 3HEpruu B (Ha30BBIX

bubmuoreka [JOK

85
nepexonax https://m.eds00.1ru/97a0672f

bubmuoreka [JOK

86 YpaBHeHHE TEIJIOBOTO OaslaHca

PABHEHHE TEIIOBOT fa https://m.edsoo.ru/ab1521tb
bu6mmoreka [IOK

87 P

CHICHHE 3alad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanunnsipueie siBnenus. Jlapnenue noju bu6mmoreka [IOK
HMCKPUBJICHHOU MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
*)unakoctu. Popmyiia Jlammaca
O0001IeHre 1 cucTeMaTh3alus 3HaHUH

89 1o Teme "ArperaTHble COCTOSTHUS bubmorexa [TOK

p https://m.edsoo.ru/0b52575¢
BemiecTBa. Pa3oBbie mepexoab”
KonTponbhas pabota no teme
90 "ArperaTHble COCTOSIHUS BEILIECTBA bubmorexa HOK
P ) https://m.edsoo.ru/7dc2a739
®dazoBbIe IEPEXOABI"
OnexTpusanus Tea U €€ MposBICHUSI.

01 Dnektpuyeckuii 3apsia. [[Ba Buna bu6mmoreka [JOK
3JIEKTPUYECKHUX 3apsiaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKHU U TIOJTYTTPOBOTHUKHI
DJIeMEeHTaPHBINA JIEKTPUUECKUI 3apsi.

92 3akoH coxp AHCHUS BHSKT qucxorz bubmorexa [OK

P p https://m.edsoo.ru/f49afd24
3apsna

93 Bzaumopencraue 3apsanoB. Toueynsie bu6muoreka [IOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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DnekTpuyeckoe nojie. Ero neiictBue Ha

bubmuoreka [JOK

95
JJIEKTPUUYECKUE 3apsIabl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB 3JIEKTPUYECKOTO MO,

96 [IpoGuelii 3apsz. Jlunuu bubnuoreka LIOK
HaNPsKEHHOCTHU JIEKTPUYECKOIO I1OJIA. https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUYECKOE IT0JIe
[TorenmanbHOCTD

97 3JIEKTPOCTATUYECKOTO 1oJIsi. Pa3HOCTH bubmmorexa [JOK

p ’ https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAINPSHKEHUE
[loTenuumanbHas SHEPrUs 3apsiia B
98 KT OCTaTquCKOAI; noJie I;_[OTGH nain Bubmmorera I[JOK
P ' . https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJIS U

99 A3HOCTHU MOTEHIUAJIOB IS Bubmmorexa [IOK
p I A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [TpunIMn cynepno3uiuu bubnuorexa [JOK
SJIEKTPUYECKUX TOJIeH https://m.edsoo.ru/Ocfedabe

but6mmoreka [IOK

101 Pewenue 3anau

g https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsaa. [lone bubnuorexa [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo0.ru/b297b5c3
[Tone paBHOMEPHO 3apSKEHHOTO TIO

103 00BEmy mapa. [lone paBHOMEpHO bubmmorexa LIOK

y P ) p . p https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEYHOU TIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubnuoreka LIOK
roJsie. Y CJI0BUE PAaBHOBECHS 3apsI0B https://m.edsoo.ru/32405¢eab

105 JIMDIIEKTPUKY U TIOJIyIIPOBOJHUKH B bubnuoreka LIOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5s
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Konaencarop. 21eKTpoEMKOCTh

bu6mmoreka [{OK

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh hitps://m.cdsoo.rw/845b4173
IJTOCKOTO KOHJIEHCAaTOpa
107 [TapannensHoe coeMHEHNE bubnuoreka LIOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBaTeabHOE COCAUHECHUE bu6mmoreka [JOK
KOHZEHCAaTOPOB https://m.edso0o.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa Bubmmorexa I[JOK
P p A P https://m.edsoo.ru/73a34f18
bub6moreka [JOK
110 Pewrenne 3anau https://m.edsoo.ru/5fb2acb5
https://m.eds00.ru/27434040
11 JIBrokeHue 3apsiKeHHOM YacTHUIIbI B bu6mmoreka [IOK
OZTHOPOJHOM JJIEKTPUUECKOM TOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o0061meHre U cucTeMaTHU3aIs 3HaHUI bubmuoreka [JOK
o Teme "DiekTpuyeckoe mose" https://m.eds00.ru/5752603f
114 Konrponbnas pabora no teme bu6nuoreka LIOK
"DnexkTpuueckoe mnosie" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAHUS TTOCTOSTHHOTO bubmorexa [TOK
yH https://m.edso00.ru/233311b5
3JEKTPUUYECKOTO TOKA
bu6mmoreka [JOK
116 n .H
crownnkn Toka. Hanpskerne u 3/1C https://m.edsoo.ru/0839al15
117 3akoH OMa 1J1s1 y4acTKa LIETH. bu6mumoreka IIOK
DNEKTPUUECKOE CONTPOTUBIIEHHE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTD COITPOTUBIICHUS bu6muoreka [IOK

OJJHOPOJHOI'O IMMPOBOAHHKA OT €I'0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U IUIOIIAAU IMOIIEPEUYHOTO
CCUCHUA

Y aenbpHOE COIIPOTUBJICHUEC BCIICCTBA.

bubmmoreka [JOK

119
Pemenue 3agau https://m.edsoo0.ru/437f8300
120 [TocnenoBarenbHOE, MapaJLIEIBLHOE, bu6mmoreka [JOK
CMEIIAHHOE COCIUHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUYECKUX bu6nuoreka LIOK
uenei. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bu6mmoreka [JOK
122 Pemenue sanau https://m.eds00.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bu6muorexa IIOK
Joxoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [JOK
124 Pemerue sanau https://m.eds00.ru/6761bf0f
MOMHOCTD 3AEKTPUUECKOTO TOKA.
125 TemnioBasi MOIIHOCTb, BbIAEIsAEMAst HA Bubmmorexa [IOK
m » BRI https://m.eds00.1u/99750a6f
pe3ucrope
bu6mmoreka [JOK
126 P
CLICHHC 3a/1a4 https://m.edsoo.ru/eb72{c24
127 O/1C n BHyTpEHHEE CONIPOTUBIICHHE bu6numoreka IIOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axoH OMa 7151 OJTHOM (3aMKHYTOM) bu6mmoreka [JOK
AJIEKTPUYECKOMN LIETTH https://m.edsoo.ru/221f40fb
bu6moreka [JOK
129 P
ClieHAe sajad https://m.eds00.ru/3580b679
but6mmoreka [JOK
130 M
OILIHOCTL MCTORHMKA TOKa https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubnuorexa [JOK
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https://m.edsoo.ru/54615632

132 KonpaeHncarop B 11enu NOCTOSIHHOTO TOKa bubmorexa [OK
a p Bl https://m.eds00.1ru/35368f3¢
bu6mmoreka [JOK
133 P
CLICHHC 3a/1a4 https://m.edso0.ru/4410cef0
134 Pemenne 3agau o teme "llocTossHHBIN bubnuoreka [JOK
INEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amad mo Teme "IloCcTOSTHHBINM bubmuoreka [JOK
BJIEKTPUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "llocTostHHBIN bubmuoreka [JOK
BJIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U crcTeMaTH3alus 3SHAaHUN
137 1o TeMe "I10CTOSHHBIN JIeKTPUICCKHI bubmmorexa OK
| P https://m.edsoo.ru/bfd7a050
TOK
138 Konrponbnas padora no Teme bubnuoreka LIOK
"TToCTOSIHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas MpOBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUICCKUI bubmorexa [TOK
p m ) p https://m.edso00.ru/da794295
TOK B MeTajuiax. CBEpXIpOBOIUMOCTb
DIIEKTPUYECKUI TOK B pacTBOpaxX U
140 acIiaBax 3JIEKTPOJUTOB. 3aKOHBI bubmorexa [TOK
p p ' https://m.edsoo.ru/4b423491
®dapanes 15 JIEKTPOIN3a
but6mmoreka [JOK
141 6) i !
JEKTPUICCKUN TOK B ra3ax. [lma3zma hitps://m.edsoo.rw/92d92676
142 DIIEKTPUYECKHI TOK B BaKyyMe. bubnuoreka [JOK
Baxyymusbie mprOopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKHUIA TOK B bubmmoreka [JOK

MOJIyIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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144

[TonynpoBoiHUKOBEIE TPUOOPHI

but6mmoreka [IOK
https://m.eds00.ru/83622200

145

DU3NYECKUN TPAKTUKYM I10 TEME
"H3Mepenue cuiibl TOKa M HapsKEHUs
B 1IETIM IOCTOSIHHOTO TOKA TP MOMOILU
aHaJIOTOBBIX U LU(POBBIX
U3MEPUTENIbHBIX TPHOOPOB" MK
"3HaKOMCTBO ¢ IU(PPOBOH
naboparopueit o gusuke. [Ipumepsl
U3MepeHus: GPU3NUECKUX BEITHMUUH MPH
IIOMOLIY KOMIIbIOTEPHBIX AATYUKOB"

bu6mmoreka [JOK
https://m.edsoo0.ru/5643ea56

146

Ou3nyecKuil MpakTUKyM IO TeMe
"N3y4yeHne HepaBHOMEPHOTO ABMKEHUS
C LEJIbIO ONPEIETICHUSI MTHOBEHHOM
ckopoctu"

but6mmoreka [IOK
https://m.edsoo.ru/f629215f

147

DU3NYECKUN TPAKTUKYM I10 TEME
"U3Mepenne yCKOpeHus npu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JBUKEHHUH 10 HAKIIOHHOW TIOCKOCTH"
win "VccnenoBanre 3aBUCUMOCTH Iy TH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
NBIOKEHUN"

but6mmoreka [{OK
https://m.eds00.ru/6960b6ef

148

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHne ycKopeHus CBOOOTHOTO
najgenus” win "M3ydenue qBrKeHus
Tena, OPOIIEHHOTO TOPU3OHTAIILHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

DU3NYECKUN TPAKTUKYM I10 TEME
"N3ydyeHue qBUKEHUS Tema Mo
OKPYKHOCTH C IMOCTOSIHHOM 110 MOJYJTIO

bu6mmoreka [JOK
https://m.edsoo.ru/bef53514
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ckopocthio" win "MccnenoBanue
3aBUCUMOCTH TIEpHoJia oOparieHus
KOHHMYECKOTO MasiITHUKA OT €T0
napameTpoB"

150

@u3HYECKUl NPAKTUKYM 110 TEME
"N3Mepenre paBHOAEHCTBYIOIIEN CHJTBI
MIpY IBHKEHUH OpyCKa M0 HaKJIOHHOU
mwrockoctr" uiu "[IpoBepka runoTe3sl o
HE3aBHCHUMOCTH BPEMEHU JIBWKCHUS
Opycka o HaKJIOHHOM IJIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT €ro Macchl'”

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

151

@u3HYECKUil NPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedhopmarun uinu "M3ydenue
JIBUKEHHSI CUCTEMBI TEJI, CBA3aHHBIX
HUTHIO, IEPEKUHYTOMN Yepe3 JIErKUid
61oK"

bubmuoreka [JOK
https://m.edsoo.ru/b55b81al

152

@u3nYeCcKUil NPaKTUKYM 110 TEME
"U3mepenue ko3 duirenta TpeHus mno
BEJIMYMHE YTII0BOT0 KO3 hHUIIUECHTA
3aBucuMocTtd FTp(N)" i
"UccnenoBanue ABMKEHUST OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C MEPEMEHHBIM
Kod(purmeHToM TpeHus" win
"3y4yeHue ABUKEHUS Ipy3a Ha By C
TpeHuem"

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

@uU3HYECKUI IPAKTUKYM 110 TEME

bubmuoreka [JOK



https://m.edsoo.ru/b83b1607
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https://m.edsoo.ru/0b34db84

"UccnenoBanue ycaoBUid paBHOBECHS
TBEPJOTO TeNa, UMEIOIIETO OCh
Bpamenus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U pacy€T CUJI yIpyrocTu"
iy "M3ydeHne ycTOMYnuBOCTH
TBEPOTO Tella, UMEIOIIETO MJI0Maab
onopsI"

https://m.edsoo.ru/4a04{4{7

154

DU3NYECKUN TPAKTUKYM I10 TEME
"M3MepeHne uMItyabca Tesa mno
TOpMO3HOMY IyTH" nnu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIETTH
ANEKTPOMOOUIISI U MOIIIHOCTH CHUJIBI
taru" unu "CpaBHEHUE U3MEHEHUS
UMITYJIbCa TeJla C UMITYJIbCOM CHIIBI"
win "HccnegoBanue coxpaHeHuUs
UMITyJIbCa MPU yIPYTrOM
B3aumozeiictun" unu "M3mepenue
KMHETHYECKOM YHEPruu Tella Mo
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/8561fb28¢e

155

duznuecKuil MpakTUKyM 110 TeMe
"H3yueHune n30TepMHUYECKOro mpolecca
(peKOMEHI0BaHO UCIOIb30BAHNE

1 poBoit 1abopaTopun)" wUiIn
"M3y4eHne n30XOpHOro Ipouecca” nin
"HN3yuenne nzodapHoro npouecca’ uiu
"ITpoBepka ypaBHEHUS COCTOSTHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

dusznuecKuii MpakKTUKYM TI0 TEME
"N3mepenue yaenbHou TermnoémMkocTu"
win "HccnegoBanue npouecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61
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OCTBIBAHMS BEUIECTBA' WIH
"UccnenoBanue anuadaTHOrO
npouecca" unu "U3yuenune
B3aMMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBHS U
TeMIepaTypbl KUTICHUS )KUIKOCTEH"

157

®u3HYeCKUil NPaKTUKYM IO TEME
"N3ydyeHune 3akOHOMEPHOCTEM
HUcHapeHus *KUJIKOCTen" uimn
"U3Mepenne y1eabHOM TeTIOThI
r1aByieHus bpaa" win "N3ydenue
CBOMCTB HACBHIIIEHHBIX MTAPOB" WU
"N3mepenne abCcoMOTHON BIaXKHOCTH
BO3]lyXa U OLIEHKA MAcChl IapOB B
nomenienun". 3mepenue

KO3 GUITUEHTA TOBEPXHOCTHOTO
HaTSKEHUSA

but6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

DU3NYECKUN TPAKTUKYM I10 TEME
"HaGnronenue npeBpaiieHust SHepruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPTHIO
U3JIy4YEeHHs CBETOAMOA" WU
"3y4yeHne mpoTeKaHUs TOKA B IIETIH,
coJiepkalieil KoHaeHcaTop" win
"PacnipenienieHue pasHocTu
MOTEHIINAJIOB (HANPSDKEHUS ) IPU
MIOCJIEIOBATEILHOM COEIMHEHUHN
KOHJIEHCATOpOB"

but6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBaHue cMEMaHHOTO

bubnuoreka [JOK
https://m.edsoo.ru/2b179d98
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https://m.edsoo.ru/6b1a23b5

COEIMHEHHUS PE3UCTOPOB" MU
"NU3MepeHne yieabHOr0 CONPOTUBIIEHUS
npoBogHUKOB" wiK "MccnenoBanue
3aBHUCHUMOCTH CHJIBI TOKA OT
HaNPSDKEHUS JJIs JIaMITbl HaKaIuBaHus"

@u3nUecKuil NPaKTUKYM IO TEME
"HaGmronenue anektponusza’ win
"U3Mepenue 3apsia OJHOBAJIEHTHOTO
noHa" winu "HccnenoBanue

bubmuoreka [JOK

160
3aBUCUMOCTHU CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WIH
"CHATHE BOJIBT-aMIIEPHOMN
XapaKTepPUCTUKH aroaa"
Pesepsurnrii ypok. O0001I€HIE 1
161 CI/ICTIe)MaTI/ISZ pnﬂ 3HaHUU 1O TEME bubmorexa HOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEIi ypok. O000ICHHE 1
162 CHCTIe)MaTmZEm{ 3HaHUM 10 TeEME bubmmorexa LIOK
" " https://m.edsoo.ru/3149956b
Jnnamuka
PesepBHelil ypok. O600ICHHE 1
163 CI/ICTIe)MaTI/I?,ZpI/ISI 3HAHUH 10 TeMe bubmmorexa IIOK
" B " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTro Tela
PesepBHeIil ypok. O600ICHNE 1
164 CI/ICTI;MaTI/ISZl]pI/IH 3HAHUH 10 TEME bubmmorexa TIOK
" B " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXAHUKE
PezepBHblit ypok. O00011eHNE U
165 CHCTEMAaTHU3alls 3HAHUH 110 TeME bubmuorexa [JOK

"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON
teopun"

https://m.edsoo.ru/de148976
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PeseprubIil ypok. O600meHue 1

166 CUCTEMAaTH3aIns 3HAaHUH 110 TEME 1 bubmorexa LIOK
I https://m.edsoo.ru/Obcc77cl

"Tepmoaunamuka. TernoBbsie MaluHbI"
PesepubIiil ypok. O60011eHIE 1

167 CHCTEMAaTU3alKs 3HAaHMH 110 TeMe | bub6moreka [JOK
"ArperaTtHble COCTOSIHHSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble IEPEXOABI"
Pesepsuriil ypok. O000IIEHNE U

168 CI/ICTI;MaTI/I?,ZpI/Iﬂ 3HAHUH 110 TEME 1 Bubmiorexa LOK
" B " https://m.edsoo.ru/f2381c0c

DIIeKTpUYECKOe ToJIe

Pesepsuriil ypok. O000IIEHHE U

169 CI/ICTEM&THSZPI/IH 3HAHUH 10 TEME 1 Bubmaorexa LOK
" E[ N " https://m.edsoo.ru/3caebdal

[TocTosTHHBIN 2NIEKTPUYECKHI TOK

PesepBHblil ypok. O000IIEHHE U

170 CI/ICTlgMaTI/IE»ZpI/ISI 3HaHUH 110 Teme "Toku 1 Bubmaorexa LOK

B " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpelax
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KUIACC

KosnuecTBo yacon DJIeKTPOHHbIE
Ne HMara nugposeie
Tema ypoka Kontpoabubie | IlpakTuuecku
n/n Bcero u3ydeHus | oOpa3oBaTejibHbIe
padoThI e padoThbI
pecypcbl
B3anMoelicTBHE TOCTOSHHEIX
1 MAarHuTOB ¥ TPOBOJHUKOB C TOKOM 1 bubmorexa [OK
poBOa ) https://m.edsoo.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKITUH.
2 IIpun pI/Il'I CYNEPIIO3N I/IZ MarHUTHBIX 1 bubmmorexa [OK
P UH yrep t . https://m.edsoo.ru/4clabccb
nosiei. JIMHUKM MarHUTHOW WHIYKITUH
3 MarauTtHoe 1osie MpoBOJAHUKA C | bubnuoreka LIOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, €€ HanpaBJIEHUE U 1 bubnuoreka LIOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmuoreka [JOK
5 P 1
CHICHHE a1t https://m.edsoo.ru/a37a0c21
6 IIpumenenne 3akoHa Amnepa. 1 bu6nuoreka LIOK
DNeKTpou3MepHTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuina Jlopenua, e€ HanpaBJIeHUE U
. MOAYJb. J[BHKEHHUE 3apsKEHHOM 1 bu6mumoreka IIOK
YaCTULBI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
bu6mmoreka [JOK
8 P 1
CLICHHC 3a/1a4 https://m.edso00.ru/504e98c7
bubmuoreka [JOK
9 PaGora ¢ Jlopenna 1
Ta CHIRT SOpeHit https://m.edsoo.ru/d518be4b
bu6mmoreka [JOK
10 Pemenue 3ana 1
HHCHHE SaAaT https://m.eds00.ru/93617bd9
MaruuTHO€ noJie B BELIECTBE.
11 ®eppoMarHeTuku, napa- u 1 bubmmorexa [OK
pp - 11ap https://m.eds00.1u/30ff9608
JMaMarHeTUKHU
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OCHOBHBIE CBOIMCTBA

12 ¢deppomaruerukos. [Ipumenenue bubmmorexa LIOK
pp P https://m.edso0.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amad nmo reme "MarautHoe bubnuorexa [JOK
noiue" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amau nmo treme "MarautrHoe bu6mmoreka [{JOK
moJjie" https://m.edsoo.ru/41c4ae8a
SIBiIeHME FIEKTPOMArHUTHOM
15 naAyKIuU. [IoTOK BekTOpa MarHUTHOM bubmmorexa OK
AYRHHH. P https://m.edsoo.ru/b3efalcl
WHIYKIUU
bubmuoreka [JOK
1
6 IAC uHpyKipm https://m.eds00.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHON MHIYKITUH bubmmoreka [JOK
QPapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anekrpuueckoe nosue. Toku bubnuoreka LIOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABMOXKYLIUXCS bu6mmoreka [IOK
IPOBOJTHUKAX https://m.edsoo.ru/0235cc02
bubmuoreka [JOK
2 P
0 CHICHHE salatd https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1
pamiio Jlewta https://m.edsoo.ru/bbec22726
NuayktuBHocTh. Karyiika
22 HH HyKTI/IBHOCTI/I B eliln MOCTOSIHHOTO bubmmorexa I[JOK
Y H https://m.edsoo.ru/621eae9d
TOKa
” SAsnenue camounaykiuu. IC bu6muoreka [IOK
CaMOMHIYKLINH https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO MOJIS KaTYLIKU C bu6nuoreka [JOK
TOKOM. DJIEKTPOMATrHUTHOE T10JI€ https://m.edsoo.ru/b3c0ad11
but6mmoreka [JOK
25 Pemerue sanau https://m.eds00.ru/88169d2b
26 O0001IEeHNE U CUCTEMATH3ALIAS bubmuorexa IIOK
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3HaHUH 10 TeMe "DieKTpouHamMuKa"

https://m.edsoo.ru/76484025

Kontponbhas pabota no teme

bu6mmoreka [IOK

27
"OnexrpoauHamuka' https://m.edsoo.ru/8ae09b98
KoneobarensHas cucrema. CBOOO HBIE
28 koneOaunust. lapmonnueckue bubmmorexa TIOK
-1 ap https://m.edsoo.ru/7c1db385
KoJIeOaHus
29 Kunematudeckoe U TMHAMHYECKOE bub6moreka [JOK
OIMMCaHUE KOJIEOATENLHBIX IBUKECHUI https://m.edsoo.ru/87¢e9498
DHepreTuieckoe onvcanue. BeiBos
NMUHAMHUYECKOT'0 OIUCAHUS
30 rapMOHMYECKHUX KOJICOaHUN U3 UX bubmmorexa IIOK
P https://m.edsoo.ru/e3¢99692
SHEPTreTUYECKOT0 U KHHEMATUYECKOTO
OITHCAaHUSI
bu6moreka [JOK
31 A a asza koJieOanuii
MILTHTY 28 1 § KoJeharmn https://m.edsoo.ru/7a0c439a
[lepuona u yacTora KosieOaHUH.
Ilepuox MaeIx ¢CBOOOIHBIX
32 KOJIpe6aHHfI MaTEMaTHYECKOT'0 bubmmorexa LIOK
https://m.eds00.ru/e0399319
MasTHHKA. [leproa cBOOOTHBIX
KOJIeOaHU# Py KUHHOTO MasiTHUKA
1 3aryxaromme KonebaHusl. bu6nuorexa LIOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bub6mmoreka [JOK
34 ABTOKOIJIE0A
BTOKOIChARIA https://m.edsoo.ru/6add2644
bubmoreka [JOK
35 Pemnrenue 3anau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123¢c5
Ypok-koHpepeHius "MexaHnYecKre
36 KOJIEOaHUS B MY3bIKAJIbHBIX bubmmorexa LOK
31 https://m.edsoo.ru/8ef587be
MHCTPYMEHTaxX
O0001IeHrEe ¥ cUCTEMAaTU3aIII
. " bu6mmoreka [JOK
37 3HaHUH 110 TeMe "MexaHnJeckue

KoJiebanus"

https://m.edsoo.ru/eb84182f
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DNeKTpOMarHuTHbIE KOJIeOaHusI.

but6mmoreka [JOK

38
KonebarenbHbli KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMIIIUTY OB
39 3a i ;] KOHJIEHcaTopa C aMILIUT (31171 bubmmorexa TIOK
pAd a1 p ya https://m.eds00.ru/09319afl
CHJIBI TOKA B KOJIEOATEIHLHOM KOHTYPE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnuorexa [JOK
HJeaTbHOM KOJIeOaTEIhbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxaromue 3JIEKTPOMarHUTHEIE
41 KOJ'I};6aHI/I$[ Brin >Kp €HHBIC bubmmorexa LIOK
' yHA https://m.edsoo.ru/5¢668619
AJICKTPOMArHUTHBIE KOJIeOaHUS
IIepemenHsIi TOK. Peznucrop u
42 KOHJICHCATOD B LICH IIEPEMEHHOTO bubmmorexa IIOK
A p B I P hitps:/m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIETIH bubnuoreka LIOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa 1Sl 3IeKTPUYECKON LIenu bu6muoreka [IOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIIIMTYIHOE U NEUCTBYIOIIEE bubmmorexa TIOK
yA A yrom https://m.edsoo.ru/lcac6cédc
3HAYEHUE CUJIBI TOKA U HAIIPSAKEHUS
46 Pe3oHaHC B SJIEKTPUYECKOHN IIETTH bubmmorexa TIOK
p I https://m.edsoo.ru/087506df
bu6mmoreka [JOK
47 P
CLICHHC 3a/1a4 https://m.edsoo.ru/al 6836a4
Wneanpubeiif Tpancdopmatop.
48 IIpousso CTBl(j ne(be paqa I/Ip bubmmorexa TIOK
P A » 1epeaL . https://m.edso00.ru/f97418ae
noTpebeHue NMEKTPUIECKONH IHEPTHH
DKOJIOTUYECKUE PUCKH TTPU
MPOU3BOJICTBE JIEKTPOIHEPIHUH.
but6mmoreka [JOK
49 Kynprypa ucnonbszoBanus

QJICKTPOSHEPTHU B MMOBCETHEBHOM
KHU3HU

https://m.edso0.ru/a674d93
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bub6moreka [JOK

50 Pemrenue 3ama
HHCHHE safad https://m.edsoo.ru/ee6677ed
bu6moreka [JOK
51 Pemenne 3ana
HHCHHE sa1ad https://m.edsoo.ru/7cab59{8
O06o001meHre U CUCTEMaTH3aITHS
52 3HAHUH 1O TeMe "DJIEeKTPOMAarHuTHEIC buGmorexa IIOK
! P https://m.edsoo.ru/401024a9
KoJieOaHus
53 MexaHn4eCcKUe BOJIHBL. bu6mmoreka [JOK
XapaKkTepUCTUKNA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CaoiicTBa MEXaHUYECKUX BOJTH bubmorexa TIOK
https://m.edsoo.ru/d9ae1000
bubmoreka [JOK
55 3ByK. XapaKkTepuc
BYK. A4paKTCPHCTHIN 3ByKa https://m.eds00.ru/138b6£09
56 Wu¢pa3Byk u ynprpassyk. lllymosoe bubnuoreka LIOK
3arpsi3HEHUE OKPYKAIOILIEH Cpeibl https://m.edsoo.ru/7380038f
bub6mmoreka [JOK
57 Pemenue 3ana
HHICHHE 3aAad https://m.edsoo.ru/cfd9 18bf
53 DNeKTPOMarHUTHHIEC BOJTHBI. bu6mmoreka [JOK
N3nydenue 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 OHeprus IeKTPOMArHUTHBIX BOJIH. bubnuoreka LIOK
CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 37€KTPOMarHUTHBIX BOJIH.
60 IIpuMeHeHNEe JIeKTPOMarHUTHBIX bu6morexa TIOK
P p https://m.edsoo.ru/49bel9e
BOJIH B TEXHHUKE U OBITY
[TpuHIIUTIBI paTuOCBS3U U
61 TeneBuacHus. Paguonokaius. bu6mmoreka [IOK
DIEeKTPOMarHuTHOE 3arpsi3HEHUE https://m.edsoo0.ru/9f96f1{8
OKpYKaroIllen Cpeibl
6 KonTponbhas pabota no teme bu6mmoreka [{JOK
"Konebanus u BoJHBI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH MPSMOJIMHEHOTO bu6mmoreka [JOK

pachpocTpaHeHHUs CBeTa

https://m.edso00.ru/f9566406
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Pewenue 3ana4d Ha npuMeHEeHUe

bu6mmoreka [JOK

64 3aKOHa NPSIMOJIMHEHHOT O
b https://m.edsoo.ru/ea32d455
pacrpocTpaHEHHUs CBETa
65 Otpaxenue ceta. [Limockoe 3epkaio. but6mmoreka [{OK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTENbHBIN ITOKa3aTelb
66 npenomieHud. [lonHoe BHyTpeHHEE bubmmorexa LIOK
p ’ . yIp https://m.edsoo.ru/bc2e55¢d
otpaxeHnue. [IpenenbHblil yrou
MIOJIHOTO BHYTPEHHET0 OTPAKEHUS
Pemenue 3agad Ha npruMeHeHHE
67 3aKOHOB OTPaKCHHUS U IIPEITOMIICHUS bubmorexa TIOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jlucnepcus
. bu6mmoreka [{JOK
68 cBeTa. ClIOKHBIN cocTaB 0eoro cBera.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzel. DoKycHOE pacCTOSHUE U bu6mmoreka [JOK
OIITUYECKAas CHjia JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenne n300pakeHUi B JIMH3AX U bu6nuoreka LIOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pewenune 3amau Ha noctpoeHue
71 M300paKCHHH, IMOTy4aeMbIX C bubmorexa [OK
p ’ y https://m.edso00.ru/5a868f09
IIOMOIIBIO JIUH3
72 I'ma3 xkak onTuueckas cucreMa bubmmorexa TIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenemnst
73 OPUMEHUMOCTHU I'€OMETPHUUCCKON bubmmorexa TIOK
p p https://m.edsoo.ru/cd174al0
OIITHUKU
74 CKOpOCTh CBETA U METO/IbI €€ bubnuoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnnorexa IIOK
75 Hucnepcus cBera nommoreka [

https://m.edsoo.ru/lel6ccbe
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bub6moreka [JOK

)41
76 HTepepeHLIs cheTa https://m.edsoo.ru/5fc0c638
KorepeHTtHble HCTOUHUKH. Y CIIOBUS
77 HaO0II0IeHUSI MAKCUMYMOB U bubmmorexa IIOK
A y https://m.edsoo.ru/c6416d48
MUHHMYMOB
bu6moreka [JOK
78 P
CIICHHE 321t https://m.edsoo.ru/3061de2b
bu6moreka [JOK
I1
7 pHMEHEHHC HHTEpdepeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80 Jindpaxuus ceeta https://m.edsoo.ru/12ed04b5
21 HudpakunonHas peméTka. Y cioBue bu6mmoreka [{JOK
HaOJII0ICHUS TJIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bubmuoreka [JOK
82 Pemerue sanas https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonspuzanus ceera https://m.edsoo.ru/e9890fe9
bubmuoreka [JOK
84 P
CIICHAC 3a/1ad https://m.edsoo.ru/c56¢8158
85 CBeTOBBIE SIBICHUS B IIPUPOJIE bubmmorexa TIOK
pHpOA https://m.edsoo.ru/0b36363d
26 O00011IeHIE U CUCTEMATHU3ALUS bubmuoreka [JOK
3HaHuH 1o TeMe "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTponbhas pabota no teme bubnuoreka LIOK
«OnTuka» https://m.edso00.ru/82315dd4
['panu1bl TPUMEHUMOCTH
28 KJIAaCCHYECKON MEXaHUKHU. 3aKOHEI bu6mmoreka [JOK
3JIEKTPOAUHAMUKY U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCUTEIBLHOCTH
29 ITocTynatel cienuanbHOU TEOPUU bubnuoreka LIOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05cb
90 IIpocTpaHCTBEHHO-BPEMEHHOU bubnuoreka LIOK

untepBail. [IpeobpazoBanust Jlopenua.

https://m.edsoo.ru/d83742bb
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YcnoBue NpUYUHHOCTH.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
3ameJIeHHe BpEMEHH U COKpaIllEHUE
JUIVHBI

9Hepr1/151 " UMITYJIBC peHHTHBHCTCKOﬁ

bu6mmoreka [JOK

1
? YaCTHULbI https://m.edsoo.ru/853a64fc
CBsI3b MacChl ¢ SHEPTUEH U
92 HMITYJIHCOM PENATUBUCTCKON YaCTHIIBI bubmmorexa TIOK
4 P Hl- https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBecHOE TEIIIOBOE U3IIYUEHHE bubmmorexa TIOK
y https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
94 3axon cuemenns Buna https://m.edsoo.ru/1c5{f752
95 I'unote3a M. [linanka o KBaHTax. bubnuorexa [JOK
doronbI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 JHEPIAA ¥ MMIYIEC HOTOHA https://m.edsoo.ru/7tb307ec
97 ®otorddext. OnbiTe A. T bu6muoreka LIOK
CroneroBa. 3akoHsl poTodPdexTa https:/m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEWHA 11
98 dhotoaddekra. "KpacHas rpanurma" brbmorexa [TOK
N parHl https://m.edsoo.ru/01ef4556
dhoTorddexra
99 JHasnenue ceera. Onwitel [1. H. bubmmoreka [{JOK
JlebGeneBa https://m.eds00.1u/64b4966
bubmuoreka [JOK
1 B i
00 O/THOBBIC CBOUCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Boumnusl ne bpoina. [iinaa BoHE] e
101 Bpoiins u aI;,Me bl i:)[6naCTI/I bubmmorexa HOK
P P p . https://m.edsoo.ru/5df8bafl
JIOKAJIU3aIMH JIBIKYIICHCS YaCTHIIBI
102 KopnyckynsapHO-BOIIHOBOH AyalIn3M bubmmorexa HOK
PHyCKY AP y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubnuoreka LIOK

KpHUcTaJliax

https://m.edsoo.ru/30dbal 8¢
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Crnenuduka n3MepeHuil B MUKPOMHUPE.

104 CooTHoIIeHUs] HEOTpeACIEHHOCTEN bubmorexa [OK
N et https://m.edso0.ru/65783dec
Ieiizenbepra
but6mmoreka [JOK
1 P
05 CUICHHE TPAPHICCKHX 33121 https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
1 P
06 CHICHHE PACHCTHRIX 33131 https://m.edsoo.ru/ee9b3182
KonTponbaas paboTa 1mo Temam: Eu 10K
HOIMOTEKA
1 n T n HK -
07 OCHOBH\,C o, "OpHyCKyHﬂpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJin3M
OMBITHI IO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. [[nmaneTapHas Mojiesib aTomMa bubmorexa [OK
) P 8 https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [JOK
1 I1 b
09 OcTyTaTRt bopa https://m.edsoo.ru/404dfa9%a
110 Buasl cniektpoB. CriekTp ypoBHE# bu6mmoreka [IOK
DHEPrUM aTomMa BOAOpoaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE bu6muoreka LIOK
HU3Iy4YECHHUE CBETA https://m.edsoo.ru/f945d85¢
bu6mmoreka [JOK
112 JI
a3ep https://m.eds00.ru/2288a0c4
Hyxnonnas monens sipa
13 I'eiizen6epra-lBanenko. 3apsa u bu6mumoreka IIOK
MaccoBO€ 4KCIIO saapa. M30Tomsl. https://m.edsoo.ru/34adaSde
PaanoakTuBHOCTH
3aKoH paIMOAKTHBHOTO pacIaja.
CBoiicTBa MOHU3UPYIOIIETO
114 u3nydeHus. BnusaHue bubmorexa [OK
Y ) https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha YKUBBIC
opranu3msl. Jlozumerpus
OHe CBSI3 OHO e.
HEPTHsl CBS3H HYKJIIOHOB B SIIIP Butmorexa LIOK
115 SInepusie cuibl. JledekT maccsl spa.

S nepubie peakuuu. S nepHoie

https://m.edsoo.ru/ff1758d0
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peaxtopsl. [Ipobnemsl yripaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrM4€ecKHe acleKThl pa3BUTHSA
SIIEPHOM SHEPreTUKH

MeTtopl perucTpauuy u
HCCIIEIOBaHM 2JIEMEHTAPHBIX YaCTHULL.
@dyH1aMeHTaJIbHbIC B3aUMOACHCTBUSL.

bubnuoreka [JOK
116 bapuoHbl, ME30HBI U JIEIITOHBI.
N https://m.edsoo.ru/lac08aSb
IIpencraBnenue o CtannapTHON
Mozenu. KBapk-riitooHHast MOJieb
aJpOHOB
®dusuka 3a npenenamu CTaHIapTHON
117 Mozenu. TéMHas maTepus U TEMHas bu6mmoreka [JOK
sHeprus. EnuncTBO puznueckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUpPa
118 Drtarnbl pa3BUTHSA ACTPOHOMHUH. bubnuorexa [JOK
3HaueHHe aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (PUBHKH IJIS
119 00BSICHEHHS IPUPOJIBI KOCMUYECKIX bubmmoreka [{JOK
00BeKTOB. MeTO/ bl aCTPOHOMHYECKHUX https://m.eds00.ru/39¢44028
HUCCIIEIOBAHNN
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIbI, PAIMOTEIIECKOIIBI buGmorexa I1OK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMHUS
Bup 3Bé3nnoro neda. Co3se3nusi,
121 SIPKUE 3BE3JIBI, INIAHETHI, UX BUAUMOE bubmorexa TTOK
P AR, ’ A https://m.edsoo.ru/aac588eb
JIBUYKEHUE
Conneunas cucrema. CoJHiie.
122 Conneunast akTUBHOCTb. MlcTOUHMK bubmorexa TIOK
. https://m.edsoo.ru/22748eb4
sHeprun CoHIa U 3BE3]
3BE311bI, UX OCHOBHBIE
bubnuoreka [JOK
123 XapakTepuCTUKU. Jluarpamma

"CrIeKTpaIbHBIN KJIACC — CBETUMOCTD"

https://m.edsoo.ru/42169944
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bub6moreka [JOK

124 3Be3/1bI TJIABHOM MOCJIEI0BATEILHOCTH
A A https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 1.
125 CoBpeMeHHbIE NPEACTABICHUS O bubnuoreka LIOK
MIPOUCXOKACHUH U dBOtonnu ColHIa https://m.edsoo.ru/d09da494
M 3BE311. DTanbl )KU3HU 3BE3]
Muneunsiii [1yTe — Hama ['anakTuka.
126 Tunel ragmaktuk. YEpHLIE OBIPEI B bubmmorexa TIOK
- %P p https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
Bcenennas. Paciuupenne BeeneHHOM. Bu6 110K
HOIMOTEKa
127 3akon Xa66ma. Teopus BombIoro
P https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenuKkTOBOE M3ITyUeHUE
128 MacmrabHas cTpykTypa Beenennoii. bubnuorexa [JOK
MeraranmakTuka https://m.edsoo.ru/ce234633
bu6mmoreka [IOK
129 Hepeménnsie npobieMbl acTpOHOMHUHT
p p p https://m.edsoo.ru/d37d9ffe
DU3NYECKUI TPAKTUKYM T10 TEME
"UccaenqoBanue MarHUTHOT'O ITOJIA
MOCTOSIHHBIX MarHUTOB" WJIN
130 "WUccnenoBanue CBOMCTB bubnuorexa [JOK
(beppomMarHeTuKoB" WU https://m.edsoo.ru/67361aef
"HccnenoBanue QeiCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
DuU3NYECKUI MPAKTUKYM TI0 TEME
"N3mepenue cuibl Amrepa" uiu
131 "N3yueHne 3aBUCUMOCTH CUJIbI bu6numoreka IIOK
AmMriepa OT cuibl TOKa" WK https://m.edsoo.ru/fcae91e9
"OnpeneneHre MarHUTHOM MHAYKIUU
Ha OCHOBE U3MEpEHUs cuibl Amnepa”
DU3NYECKUI TPAKTUKYM T10 TEME
132 "UccnenoBaHue SBICHUS https://m.edsoo.ru/c36658da

AJIIEKTPOMArHUTHOW MHAYKIMU'" WU
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"OnpeneneHne HHAYKIIMU BUXPEBOTO
Mar"duTHOro mnojus"

133

DuU3NYECKUN TPAKTUKYM I10 TEME
"ccnemoBaHue SIBICHUS
camounaykiuu" wiu "COoopka Moenu
3JEKTPOMAarHUTHOIO reHeparopa’

but6mmoreka [{OK
https://m.edso00.ru/b81b6391

134

DU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenue neprojia CBOOOTHBIX
Kos1ie0aHu HUTSIHOTO U TPY>KMHHOTO
MasTHHKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

OU3NYECKUI TPAKTHUKYM 10 TEME
"[IpeobpazoBaHme SHEPTUU B
Mpy>KUHHOM MasiTHUKe"

bu6mmoreka [JOK
https://m.edsoo.ru/a28026bd

136

@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanne mepeMeHHOTO TOKa
yepes MOCIIeI0BATEIbHO COeTMHEHHBIE
KOHJICHCATOP, KaTylIKy U pe3ucTop”
nnu "UccnenoBanue paboThI
MCTOYHUKOB CBETA B LIETIH
MepEeMEHHOro ToKa"

bubnuoreka [JOK
https://m.edsoo.ru/89dc2d90

137

@u3HYECKUI IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@U3HYECKUI IPAKTUKYM 110 TEME
"U3mepenue nokazaresns mpeoMIIeHus
crexna" i "l[lomydenue
M300paxKeHMs B CUCTEME U3 TUIOCKOTO
3epKayia v JUH3b1"

bub6moreka [JOK
https://m.edsoo.ru/42569¢al

139

@uU3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJKHUX JIMH3)" Win
"3mepenne GOKyCHOTO pacCTOSHHUSI

bub6mmoreka [JOK
https://m.edsoo.ru/b879{b3f
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pacceuBaroMX JIUH3"

140

DuU3NYECKUN IPAKTUKYM I10 TEME
"Habmronenue audpakiuu,
uHTEp(EPEHITNH U TTONAPU3ALUU
ceera"

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

DU3NYECKUI TPAKTUKYM 10 TEME
"OnpeaeneHne UMITYJIbca U SHEPTUH
PENATUBUCTCKUX YacTHIL (110
¢dotorpadusM TPEKOB 3apsIKEHHBIX
YaCTHI[ B MArHUTHOM T110J1e)"

bu6mmoreka [{OK
https://m.eds00.ru/63756c¢47

142

OU3NYECKUI TPAKTHUKYM 10 TEME
"N3mepenue nocrosinHou [lnanka Ha
OCHOBe HcclienoBanus poroaddexra"
ninn "UccienoBanne 3aBUCHUMOCTH
CHJIBI TOKa Yepe3 CBETO/INO/ OT
HanpspKkeHus"

bu6mmoreka [{OK
https://m.edsoo.ru/eb916182

143

OU3NYECKUI TPAKTHUKYM 10 TEME
"UccnegoBanue cekTpa
pa3peKeHHOT0 aTOMapHOT0 BOOPOAa
Y U3MEPEHHE MOCTOSTHHOM Punbepra"

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@u3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue paiuoakKTHBHOTO
(hoHa ¢ UCToJIb30BaHUEM J03UMETpA"
i "M3ydenue noriomieHus o6era-
JaCcTHUIl ATFOMUHUIEM"

bubmuoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

@uU3HYECKUI PAKTUKYM 110 TEME
"HaOmroaeHus 38E3HOr0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIh30BAaHUEM KOMITBIOTEPHBIX
MIPUIJIOKEHUH JUISl ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3nust CeBepHOTO MOMyIIapus 1
sipkue 3BE€3b1" win "HabmrogeHus B

bubmuoreka [JOK
https://m.edsoo.ru/1072021¢e



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e

Teseckon JIyHbl, IUIaHeT, TyMaHHOCTEU
1 3BE3/IHBIX CKOIUIEHUI"

O00011IeHIE U CUCTEMATHU3ALUS
3HaHui. Ponb pU3MKM 1 acTpOHOMMHU B

. N bu6mmoreka [JOK
146 SKOHOMHUYECKOHN, TEXHOIOTHYECKOM,
. . https://m.edsoo.ru/ad6ddeed
coLMaJIbHOU U TUYECKOU chepax
NEATEIILHOCTH YeIOBEKA
O00011IeHE ¥ cUCTeEMaTU3allusI
147 3HaHui. Ponb 1 MecTo Gpu3uku u bubnuorexa [JOK
aCTPOHOMUU B COBPEMEHHOW HAYYHOU https://m.edsoo.ru/18f19f7¢
KapTUHE MHpa
O0001IeHE ¥ cCUCTEMAaTH3aIIUA
3HaHuil. Ponb pusndeckoit Teopuu B
OPMHUPOBAHUU MPEICTABICHUIN O
148 gngﬂquoﬁ Ka TI:IHe MHpaA, MECTO bubmorexa [OK
. P pa, https://m.edsoo.ru/e7d400f4
(hbU3UYECKOI KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUNA O IPUPOJIE
149 O00011IeHIE U CUCTEMATHU3ALHS bubmuoreka [JOK
3HaHu# 1o TeMme "KuHemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001mmeHne U CHCTEeMaTH3aITHS bubmuoreka [JOK
3HaHui 1o teme "Kuaemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHW# 1o Teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHIE U CUCTEMATU3ALUS
152 3HaHui 1o teMme "CraTtuka TBEpIOro bubmmorexa TIOK
" p https://m.edsoo.ru/3ccad82e
Teaa
O00011IeHIE U CUCTEMATHU3AIUS
153 3HAHUH 110 TeMe "3aKOHBLI COXpPaHEHUS bubmmorexa TIOK
" p https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O06001IeHEe ¥ cucTeEMaTU3aIUI
. " bu6mmoreka [IOK
154 3HaHUH 110 TeMe "OCHOBEI

MOJIEKYJIIPHO-KMHETUYECKON Teopun"

https://m.edsoo.ru/ed440ca8
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O0001IeHYE ¥ cucTeEMaTU3alUsA

. bubmuoreka IJOK
155 3HaHui 1o TeMe "TepMoauHaMUKa. 1
S — https://m.edsoo.ru/c63f7¢10
O00011IeHIE U CUCTEMATHU3ALUS
156 3HaHUM 110 TeMe "ArperaTHble bu6nuoreka LIOK
coCTOSHUS BemiecTBa. Pa30BLIE https://m.edsoo.ru/1d36b5b1
nepexonl"
O00011IeHE ¥ cUCTeEMaTU3allusI Eus 10K
. HOIUOTEKA
157 3HAHUMU MO TeMe "DIeKTpUIecKoe
" https://m.edsoo.ru/3bf0def9
oJie
O06001IeHrEe ¥ cUCTEMAaTU3aIII Eu 11OK
. . NOJINOTEKA
158 3HaHuH 110 TeMe "TlocTOSTHHBIN
. " https://m.edsoo.ru/71453¢c6
ANEKTPUIECCKUH TOK
O0001IeHrEe ¥ cUCTEMAaTH3aIIA Bt OK
. HOJINOTEKA
159 3HaHui 1o TeMe "TOKHU B pa3iIuyHbIX 1
" https://m.edsoo.ru/3d40077a
cpemax
160 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHUH 110 TeMe "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001meHne u
. bubmuoreka I{OK
161 CHCTEMATH3aLUs 3HAHUM 110 TEME } 1
" eKTPOMATHHTHAS HHAYKIHA" https://m.edsoo.ru/053e2248
PesepBHrIit ypok. O6001IeHNE U
. bubmuoreka IHOK
162 cucTeMaTHu3alus 3HaHUi 10 TeMe 1
"MexaHmieckie koneOams" https://m.edsoo.ru/d6310bfd
PesepBHbIil ypok. O6001IeHIE 1
. bubmuoreka IHOK
163 CHCTEMATH3aIHs 3HAHUH I10 TEME _ &
"IeKTPOMArHUTHBIE KOjIeOaHus" hiips. imedo0.ry Se=bbiid
PesepBubIil ypok. O6001eHIE 1
L64 cUCTEMAaTH3aIus 3HAaHUH I10 TeMeE bubmuoreka [JOK
"MexaHu4YeCKHE U JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
165 PesepBHblit ypok. O60011eH1Ee 1 bubnuoreka [JOK

cucTeéMaTus3anusa 3HAHWH 110 TEME

https://m.edsoo.ru/52ad1603
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"Onruka"

PesepBHrlit ypok. O600111eH1E 1

N bu6mmoreka [JOK
166 cUcTeEMaTH3allMs 3HAaHUH IO TEME 1
https://m.edsoo.ru/5beclc65
"Ocnosr1 CTO"
PesepBubiii ypok. O0001IEHNE 1
167 CHCTEMaTHSZpH}I 3HAHUH 110 TEME 1 bubmmorexa TIOK
8 5 https://m.edsoo.ru/f7¢59d38
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBublii ypok. O0001IEHHE 1
168 CI/ICTEMaTI/ISZPI/IH 3HAHUHU 110 TEME 1 bubmmorexa LIOK
" & " https://m.edsoo.ru/1f511654
dusnka atoMa
PesepBubIil ypok. O60011eHIE 1
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30BATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NMpoBepPsIeMOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeILHO NPOrpaMMbl CpelHero 001ero 00pazoBaHus

JleMOHCTpUpOBaTh Ha MpUMeEpax pojb U MecTo (Ppu3nKu B (HOpMHUpPOBAHUU
COBPEMEHHOW Hay4YHOW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKOM JEATEIbHOCTH JIFOJEH

10.2

YYHUTBIBATh TPAHUIBI TPUMCHEHHUS W3YYCHHBIX (U3HUSCKUX MOJICTICH:
MaTepuaabHas TOYKa, MHepLUaJIbHas CUCTeMa OTCU€Ta, abCOIIOTHO TBEPI0E
TEJIO, UJICAVTBHBIN Ta3; MOJEIN CTPOCHHS Ta30B, KUJIKOCTEN U TBEPJBIX TET,
TOYCUHBIN AJICKTPUUECKHUH 3apsij] — IIPHU pelIieHnn (PU3NIECKUX 3a1a4d

10.3

Pacrio3naBath usznueckue sBICHUS (MIPOIECCHl) U OOBACHSATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KHHETUYECKOW TEOPUU  CTPOECHUS
BEIIECTBA U DJEKTPOJAMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE  IBUKEHHE, CBOOOJIHOE TaJieHue TeJ, JBWKEHUE IO
OKPYXHOCTH, WHEpIUs, B3aumMojeucTBue Tei;, auddys3us, OpoyHOBCKOE
JBIKEHUE, CTPOSHUE JKUJIKOCTeH W TBEPIBIX T, U3MEHEHUE 00BhEMa Tel
Ipy HarpeBaHuM (OXJIAXAECHHUM), TEIUIOBOE pPaBHOBECUE, HCIApPEHUE,
KOHJIEHCAIUs, TUTABJICHUE, KPUCTAJUTH3AIMs, KATIEHUE, BIAKHOCTh BO3IyXa,
MTOBBIIICHNE JABJICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPHITOM COCY/IE, CBSI3b
MEXIy NapaMeTpaMy COCTOSIHUS ra3a B M30IPOLIECCaX; dJIEKTPU3ALMS TeEl,
B3aUMO/ICHCTBUE 3aPsI0B

10.4

OrnuchIBaTh MEXaHMUYECKOE JIBM)KCHHE, UCTIONIBb3Ys (PU3UUYECKHE BEIIMUMHBI:
KOOpJMHATA, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia,
AMITYJIbC ~ TE€Jla, KUHETHYECKas DSHEpPrusi, NOTCHIMAJIbHAS JHEPTHs,
MeXaHW4ecKkas paboTa, MeXaHW4YeCKas MOIIHOCTh;, TIPH  ONMHUCAHUU
MPaBUJILHO TPAKTOBATh (PU3HUYECKUN CMBICI HCTOJIB3YEMBIX BEJIWYWH, UX
0003HAUCHUS W E€AUHUIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOIIME JTAHHYIO
(DUBUYECKYIO BETUYMHY C IPYTUMHU BETMYUHAMU

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJIEHUS,
UCHOJNB3Ys (hU3MUECKHE BETMYMHBIL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYecKas SHEeprus Xa0TUYECKOTO JIBUKCHUS MOJIEKYI,
CpEeIHEKBaJIpaTUYHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHSs 3Heprus, padora raza, Kod3(p(UIMEHT MOJEe3HOro AeHCTBUS
TEIUIOBOIO JABHUraTellsl; MPU ONUCAHUU IPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCIOJb3YEMBIX BEJIWYMH, UX OOO03HAUEHUS M €IUHMIIBI, HaXOAUTh
(GopMyIbl, CBA3BIBAIOIIME JAHHYH (DU3MYECKYIO BEIUYMHY C APYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh  U3yYEHHbIE  AJIEKTPUYECKHME  CBOMCTBAa  BEIECTBA WU
AJIEKTPUYECKUE SIBJIEHUS (TPOIeCcChl), HCMONb3Yysl (U3NYECKUE BEJTUUYMHBL:




ANEKTPUYECKUN 3apsl, JJIEKTPUYECKOE II0Jie, HANpPsDKEHHOCTh IO,
MOTEHLIKaJ, Pa3HOCTh MOTEHIIMAIOB; MPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT UCTIONIb3YEMbIX BEJIMYMH, X 0003HAYCHUS U €TUHUIIBL;
yKa3blBaTh (DOPMyJIbl, CBSA3BIBAIOIIME NAHHYIO (U3UYECKYIO BEIUYHUHY C
JOPYTUMU BETMYUHAMU

10.7

aHATM3UPOBATh (U3UUECKUE TPOIECCHI U SABJICHHS, UCTIONL3Ys (HU3UIECKUE
3aKOHbl M MPUHIUIIBL: 3aKOH BcemupHoro tsaroreHus, I, I u III 3akonsI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM HHEPIruH, 3aKOH COXPaHEHHS
WMITyJIbCa, TPUHIMI CYNEPINO3UIMUA CHUJI, TPUHIUII  PABHONpPABUS
WHEPIHAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-KUHETHYECKYIO TEOPHUIO
CTPOCHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CpPEAHEH KUHETUYECKOM
SHEPTUM TEIJIOBOTO JBIKEHHUS MOJICKYJ C aOCOJIOTHON TeMIepaTypou,
MEepBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBACHATL OCHOBHBIC TMPHUHIMIBI JCHCTBUS MAIIMH, MPUOOPOB H
TEXHUYECKUX  YCTPOMCTB; pa3inuyaTh yCIOBUS HMX  0€30IacHOro
HCIOJIb30BaHUs B TOBCEIHEBHOM JKHU3HU

10.9

BrimongaTe OKCIICPUMCHTBI IIO0 HCCICAOBAHHUIO (1)I/I3I/I'-IGCKI/IX SIBJIECHUU U
IMpOoHeCCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpH 5TOM
dhopmynupoBaTh podieMy (3aaady) U THIOTE3y YYEOHOTO IKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 TPEIIOKEHHOTO 00OPYIOBaHUS, IIPOBOAUTE OIIBIT
1 GOPMYIIHPOBATH BHIBOJIBI

10.10

Ocy1ecTBIsITh NpsIMblE U KOCBEHHBIE M3MEpPEeHMsI (PU3MUECKUX BEIINYMH;
P 3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO HM3MEPEHHS U HUCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccrnenoBaTh  3aBUCHUMOCTH  MEXIY (U3WYECKMMU  BEIMYMHAMU  C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUH; IpU O3TOM KOHCTPYHpPOBATh
YCTaHOBKY, (UKCHUPOBATh  PE3yJbTAaThl  IOJYYECHHOH  3aBHCHMOCTHU
¢u3nvecKux BENUYMH B BUAE TaONHMIl W TpaduKOB, AeIaTh BBIBOIBI IO
pe3yabpTaTaM UCCIIEI0BAHHUS

10.12

CobmoaTh TipaBmiia OE30MaCHOTO TPyAa MPH MPOBEICHUH UCCIICOBAHUN B
paMKax yuyeOHOro 3KCIEPUMEHTa, Y4eOHO-HCCIIEI0BATEIILCKOW M POSKTHON
JESITEeIbHOCTH C  HCIOJB30BAHUEM  H3MEPHUTENBHBIX  YCTPOWCTB W
1abopaTopHOTrO 000PYT0BaAHUS

10.13

Pemarp pacuérHble 3amauu C SBHO 3aJaHHONW (DU3MUYECKON MOJENbIO,
UCTIONB3Ysl PUBNYECKUE 3aKOHBI M MPUHIIMITB; HA OCHOBE aHAllM3a yCIOBUS
3a/laud BBIOUPATh (PU3UYECKYI0 MOJEIb, BBACTATh (PU3HMUECKUE BETUIHHBI
u QGopMyIbl, HEOOXOAMMBIE sl €€ pEelIeHUs, MPOBOIUTH PacCUEThl U
OIICHUBATh PEATLHOCTH MOJIYICHHOTO 3HAYCHUS (PU3MUECKON BEITHUNHBI

10.14

PemraTe Ka4C€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JJOT'MYCCKHU




HENPOTUBOPEUHMBYIO IIEMIOYKY PACCYXJIEHUH C OMOpPOH Ha H3YYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTe  TpH  pemieHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(OPMALlMOHHBIE  TEXHOJOTMH  JUId  TIOMCKA, CTPYKTYpPUpPOBaHUS,
UHTEpIpETallud U TPEACTaBICHUS Y4yeOHOW U  HAy4YHO-NOMYJISIPHON
nH(pOpMalliK, TONYYEHHOH W3 pa3IMYHbIX HCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBAThH MOIyYaeMyI0 HH(OPMALIUIO

10.16

[TpuBOANUTE IPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(H3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonb3oBaTh TCOPCTUUCCKHUEC 3HAHUA T10 (bH?)HKe B HOBCGHHGBHOﬁ KHU3HU
s obecriedeHust 0€30MacHOCTH IMpH  OOpalleHHd ¢ TOpudbopaMu |
TEXHHYECKUMH YCTPOMCTBAMHM, JUIS COXPAHEHUsS 30POBbSI M COOJIOICHHS
HOPM 5KOJIOTHYECKOT0 MOBEJICHUS B OKPY’KaroIel cpere

10.18

PaGorate B rpymme C BBIMOJHEHUEM PA3TUYHBIX COIMATBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBLHO PACIPECISITh 00SI3aHHOCTH U
IUIaHUPOBATh JACATCIBHOCTH B HCCTAHAAPTHBLIX CUTyalUdAX, aJACKBATHO
ONCHMBATh BKJIAA KaXXIAOro M3 YYACTHUKOB TPYyIINbl B PCHICHUC
paccMmarpuBaeMoil mpoOIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yabTarta

11.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrpaMMbl CpeIHero 001ero 00pazoBaHus

JleMOHCTpUpOBaTh Ha MPUMEpPax Pojb U MecTO (PU3MKU B (HOPMHUPOBAHHUU
COBPEMEHHOM HAayYHOUW KapTHUHBI MUPA, B PA3BUTUHU COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOW IESATENbHOCTH JIOACH, IEJIOCTHOCTh H
€IMHCTBO (PU3NYECKOM KapTUHBI MUPa

11.2

Y4uThIBaTh TPaHUIBl NPUMEHEHUS H3YUYEHHBIX (U3MYECKUX MOJEeNei:
TOYEYHBIA DJIEKTPUYECKUM 3apsf, sAAepHas MoOJeldb aroMma, HYKJIOHHas
MOJIeTIb aTOMHOTO sJIpa MPH pelieHn: (HU3NUECKUX 3a7au

11.3

Pacnio3naBath ¢uznueckue sBIEHUS (MPOLECCHl) U OOBACHATh UX Ha OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (M3UKH: DIIEKTpHYECKAs
MIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, YJIEKTPOMArHATHAsT WHAYKIUS, JEHCTBHE
MarHUTHOTO IIOJII Ha TMPOBOJHUK C TOKOM M JBIKYIIUHCSA 3apaf,
AJIEKTPOMarHUTHBIE Kosie0aHus u BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTpa)KeHHe, IMpelloMIIeHHne, HHTephepeHIIns,
TUGpPaKIKs U MOJSpU3alis CBETa, IUCIEpPCUs CBETa, (OTOAIEKTPUUECKHI
addexr (horoaddekT), cBeToBOEC NaBIeHUE, BOSHUKHOBEHHE JIMHEHYATOTO




CIICKTpa aToMa BOoaOpoaa, €CTCCTBCHHAaA n HNCKYCCTBCHHAsA
PaauOaKTUBHOCTD

11.4

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEILECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 TPOBOJMMOCTb pPa3IMYHBIX Cpel) U
JNIEKTPOMAarHWTHbIE  ABJIEHUS  (IPOLECCHI), HCMONb3Yysl  (U3NYECKUE
BEJIMYMHBI: JIEKTPUUYECKUI 3aps, CHIa TOKa, dJIEKTPUUECKOEe HAIpPsKEHUE,
AJIEKTPUYECKOE COIMPOTHUBIICHHE, pPa3HOCTh ToTeHmuanoB, JJ[C, pabora
TOKa, MHIYKIMS MarHUTHOro mois, cuia Awmnepa, cwia JlopeHua,
MHIYKTUBHOCTb KaTYIIKH, SHEPIHs 3JIEKTPUUYECKOr0 U MarHUTHOTO IOJIEeH,
NepUOJl U 4acToTa KOJIeOaHUH B KoyieOaTelnbHOM KOHTYpe, 3apsl M cuia
TOKa B IIpollecce TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KoJeOaHUH,
(GOKyCcHOE paccTOsSHME€ M ONTHYeCKas Cuja JIMH3bl; IPH  ONHCAHUU
MPaBUIBHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIOJIB3YEMbIX BEJIMYMH, UX
0003HaYeHHUs U EIUHMILbI, YKa3blBaTh (OPMYJbl, CBSA3BIBAIOLIME JAHHYIO
(bU3NYECKyI0 BEIMUKUHY C IPYTUMHU BEIUYHMHAMU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBLIC ABJICHHA HW IIPOLECCHI, HCIOJIb3YA
(bI/I3I/I‘ICCKI/Ie BCJIMYHHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
U 4YacToTa CBETa, DHEPIruUs U HMIIYJIbC (bOTOHa, nepuoa Iojiypacrajaa,
OHCPIrusa CBA3M ATOMHBIX AACp, IPU OIHMCAHUMU IIPABUJIIBHO TPAKTOBATH
(bl/ISI/I‘ICCKI/Iﬁ CMBICJI UCITOJIB3YCMBbBIX BCIIMYWH, UX 0003HaYeHUS U CAUHUIBI,
YKa3bIBaATh (bOpMyJ'IBI, CBA3BIBAIOIIUC JAHHYIO (I)I/IBI/I‘ICCKYI-O BCJINYHHY C
APYTr'UMH BCIIMYNHAMH, BBIYUCIIATD 3HAYCHUC (I)HSHHCCKOIZ BCINYHHBI

11.6

AHnanu3upoBaTh (GU3HUECKHEe MPOLECCHl U SBICHHUS, UCTIONb3Ys GU3NUECKUE
3aKOHBI M TPUHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBATELHOTO U
MapajuIeIbHOTO COEeIMHEHUs MMPOBOIHUKOB, 3aK0oH [Ikoyins — JleHua, 3aKoH
ANEKTPOMArHUTHOW WHAYKIMU, 3aKOH MPSIMOJMHEHHOTO PachpOCTpaHEHUS
CBETa, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, YpaBHEHHE
OunmrteiiHa ans  dorodddekra, 3aKOH COXpPAaHEHHs] SHEPTrUU, 3aKOH
COXPaHEHHUsI MMITYJIbCa, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHHUsI MacCOBOI0 4HMcCia, MOCTyJaTel bopa, 3aK0H pagrMoaKTUBHOIO
pacmazna; mpuU 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXEHHE UM ycloBHsl  (TpaHMIBI,  OO0JACTH)
MIPUMEHUMOCTHU

11.7

OHpCHeHHTB HaIlpaBJICHUC  BCKTOpPAa HMHAYKIHM  MArHuTHOI'O  IIOJIA
IIPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

CtpouTh W ONHUCHIBATH H300pa)K€HUE, CO3/IaBaEMOEC IUIOCKUM 3€pPKaJioM,
TOHKOU JIMH30H

11.9

BrimmonaaTe OKCIICPUMCHTBI IO HCCICOAOBAHHIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
IMpoHeCCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX HSMepCHHﬁ; IIpu 5TOM
dbopmynupoBaTh podiemMy (3aaady) U THIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHWS, MPOBOIUTE OIIBIT
1 (GOpMYJIUPOBATH BBHIBOJIbI

11.10

OCYHICCTBHHTL MMPpAMBIC W KOCBCHHLIC H3MCPCHUSA (1)I/I3I/ItI€CKI/IX BCJINYHH,




P 3TOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO HM3MEPEHUS W HCIIOJIH30BaTh
W3BECTHBIE METO/IbI OLIEHKHU MOTPEITHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBHCHMOCTH  (PM3MYECKUX BEIMYMH C HCIIOJIB30BaHUEM
MPSIMBIX U3MEPEHMI; MPU ITOM KOHCTPYHPOBATH YCTaHOBKY, (PUKCHPOBATh
pe3ysbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJE
TabyuL ¥ rpauKoB, eJaTh BHIBOABI IO PE3yJIbTaTaM HCCIIeI0BaHuUS

11.12

CobmoiaTh TipaBmiia OE30MMACHOTO TPYAa MPH MPOBEICHUH UCCIICOBAHUN B
paMKax yuyeOHOro 3KCIIEPUMEHTa, YIeOHO-HUCCIIEI0BATEIILCKON M MTPOSKTHON
JEATCIIBHOCTH €  WCIOJIB30BAaHUEM  W3MEPHUTCIBHBIX ~ YCTPOWCTB |
71a00paTopHOro 00opyA0BaHUs

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 33JaHHOM (DU3HYECKON MOJEIbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI U MPHUHLUIBI;, HA OCHOBE aHAJN3a YCIIOBHS
3a/laud BBIOUPATh (PU3UYECKYI0 MOJICIb, BBICTATh (PU3HMUECKUE BETUIHHBI
u (opmynel, HEOOXOAUMBIE Ui €€ peIIeHUs, MPOBOIUTH PACUYETHI U
OLIEHUBATh PEAJTHHOCTH MOIYYSCHHOTO 3HAYCHHS (PU3NIECKON BETUINHBI

11.14

Pemars Ka4eCTBEHHbBIE 3a7a4u: BBICTPaNBaTh JIOTUYECKU
HENPOTUBOPEUMBYIO IIENOYKY PpACCYKICHHM C ONOpOM Ha H3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UIECKUE SBICHUS

11.15

Hcnonp3oBaTh  MpU  pelIeHUH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJOTMHM Ui TOMCKA,  CTPYKTYpPHpOBAHUA,
UHTEpHpeTallud M MpeACTaBIeHUs Y4eOHOW M Hay4yHO-IOIYJSPHOM
uHpOpPMAaLlMK, TOJYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJM3UPOBATh MOTyYaeMyto HHPOPMaIIUIO

11.16

OOBSACHATH IMPUHIUIIbLI HeﬁCTBHH MallnH, HpI/I60pOB N TCXHHMYCCKHX
YCTpOﬁCTB; pas3iinyatb YCIOBHA HX 0€30IIaCHOI0 HCIOJIL30BAHUSA B
MOBCEIHEBHOM KU3HU

11.17

[IpuBoUTE IpUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHHE NPOIECCOB OKPYKAIOLIEro MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb30BaTh TeOpeTUUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
g obecriedeHusi O€30MacHOCTH MpU  OOpaleHuH ¢ npudopamMu U
TEXHUYECKHUMHU YCTPONCTBAMH, IUTSI COXPAHEHUs 3I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKarollel cpene

11.19

Pa6OTaTL B TIpynmne C BbIIIOJHCHHUEM pPa3IMYHbIX COLOHWAJIbHBIX pOHCI;'I,
IJIAHUPOBAThH PabOTy TPYIIIIbI, PAlMOHAIBHO PACHpeaeaTh 00s3aHHOCTH U
IUIAaHUPOBATE JACATCIBHOCTh B HCCTAHJAAPTHBIX CUTyalUdX, aJACKBATHO
ONCHMBATh BKJIaA KaXA0ro W3 Y4YaCTHUKOB TPyINbl B PCHOICHUC
paccMaTpuBaeMoi TPOOIEMBI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pasaeja 3JIEMCEHTA

IIpoBepsieMble 3JIeMEHTbI COePKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunele meTonbl
IIO3HAHMsSI OKpYyXKarolero mupa. Poms skcriepumenTa
U TEOpUUM B IIPOLECCE IIO3HAHUS IIPUPOIBL.
DKCcIepuMeHT B (U3NKe

1.2

MogenupoBanre  (U3MYECKUX  SBICHUH  H
nporieccoB. Hayunele runore3sl. ®dusnueckue
3aKOHBl W TEOpUU. ['paHuIBl HPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpMHIMII COOTBETCTBHSL.
Pore u wMecto ¢m3uku B (HopMupOBaHUH
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MHUpa, B
MPAaKTUYECKOH IeSTeTbHOCTH JIIOAeH

MEXAHUKA

KMHEMATHKA

2.1.1

MexaHn4deckoe JABUXXCHUC. OTHOCHUTENLHOCTD
MeXaHWudeckoro JBikeHHs. CucreMa oOTcUYéra.
Tpaektopus

[lepememienne, CcKOpocTb (CpedHss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX TPOCKIHWU HAa OCH CUCTEMBI KOOpIAMWHAT.
CrnosxeHue nepeMeIieHni U ciI0KeHne CKOpoCTen

2.1

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBwkeHue. ['papuku  3aBUCHMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHMs, IIyTH U IEPEMEIICHUS
MaTepuaibHOU TOYKH OT BPEMEHHU

CBobOogHOE TIazieHne. Y CKOpeHHue CBOOOIHOTO
naacHus

KpuBonuneiinoe JIBIDKCHHE. PaBHOMepHOE
JBH)KECHUE MaTEpPUAJIbHONM TOUYKU II0 OKPY>KHOCTH.
VYrioBas CKOpOCTh, JIMHEHHAsE CKOpoCTh. Ilepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHNE

Texandeckue YCTPOﬁCTBaZ CIINAOMETpP, ABHIKXCHHC
CHapsA 0B, LHCITHBIC U pCMCHHLIC IICPCAaun

[Ipaktudyeckne paboThl. V3MepeHne MrHOBEHHOM




ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXITY
My TSIMH, PO ACHHBIMU TEJI0M 3a
MocJieZIoBaTeIbHbIE PaBHBIC MPOMEKYTKH BpEMEHU
[P PaBHOYCKOPEHHOM JIBIJKEHUU C HayallbHOMN
CKOPOCTBIO, paBHOW HyJ0. M3yueHue IBUKEHUS
IIapuKa B BS3KOM KHAKOCTH. V3ydueHue IBMKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Ipununun orHocutensHOcTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. IHepuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHiun cynepno3uuuy cuil

223

Bropoii 3akoH HeroToHa 1511 MaTtepuanbHON TOUKHU B
uHepuuanbHoOl cucteme otcuéra (MCO). Tperuit
3aK0H HbIOoTOHA 111 MaTepuaabHbIX TOUYEK

224

3akoH BCCMHUPHOI'O TAT'OTCHUS. Cuita  TSOKECTH.
HepBaﬂ KOCMHYCCKasA CKOPOCTb. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHud
CKONILKEHUSI M cuiia TpeHus nokos. Koadoumment
TPCHUS. Cuia COIIPOTUBJICHUA IIPpHU ABHXXCHUHU TCJIa
B X KHUJAKOCTH HJIU I'a3€

227

HOCTynaTeHBHOe u BpamaTeJIbHOC JABMOKCHUC
abCOIOTHO TBEPAOTO Tea

2.2.8

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
[Lireuo cunbl. YcnoBus paBHOBECUS TBEPAOIO TEa B
HUCco

229

Texnandeckue YCTpOﬁCTBaZ INOAIIMITHUKH, IBHXKXCHUC
HCKYCCTBCHHBIX CIIYTHHUKOB

2.2.10

[Ipaktrueckue paboTel. M3ydeHue ABMIKCHUS
Opycka 10 HAKJIOHHOM TUIOCKOCTH TIOJ JIEHCTBHEM
HecKoJIbKHX cuil. McciaemoBanue 3aBUCHMOCTH CHII
YIPYTrOCTH, BO3HHUKAWIIUX B JaepopMupyemMoit
MPY’KMHE W PE3MHOBOM OOpaslie, OT BEIUYHHBI UX
nedopmarmu. VMccnenoBaHue ycIOBHA pPaBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BPAILICHUS

23

3AKOHbBI COXPAHEHUA B MEXAHUKE

23.1

Nmmynsc MaTepuajlbHOM  TOYKH, CHUCTEMBI
MaTepualbHbIX TOYEK. MIMIyJIbC CHIIBI M U3MEHEHUE
HMITYyJIbCA TeJIa

232

3akoH coxpaHenus nMmiyibca B MCO. PeaktuBHoe

JIBIKCHUE




233 Pa6ora cunbl
234 MouHoCTb CUJIbI
)35 Kunerndeckass »sHepruss MaTepUaIbHOM  TOYKH.
o TeopemMao KMHETHYECKOI SHEPTUH
IlorenunanbHas sHeprus. IloreHuumanbHas sHEprus
236 yIpyro e OopMHUPOBaHHON HIPYKHUHBI.
o [TorennuanbHast SHEprus Teia BOJINU3U MOBEPXHOCTH
3emun
IloTeHnManbHBIE U HENOTCHIMAIBHBIE CUIIBL. CBA3b
3.7 pabOThl HENOTEHUMANIbHBIX CHJI C H3MEHEHUEM
o MEXaHUYECKOM HHEPruM CUCTEMBI Tel. 3aKOH
COXPAHEHUSI MEXaHUYECKOM dHEPIrun
2.3.8 Yrnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckue  yCTpOMCTBA:  JABWIKEHHE  PakKeT,
o BOJIOMET, KOTIEP, MTPY>KHHHBIH MHCTOJIET
[TpakTudeckue paboTsl. V3yueHnue cBsA3U CKOPOCTEH
23,10 Tel Ipu Heynpyrom ynape. MccinenoBanue csizu

paboOTBl CHIBI C W3MEHEHHEM MEXaHHUYeCKOM
SHEPTUHU Tema

3 MOJIEKVYIJISIPHASA ®U3UKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHU
OcHoBHBIE TTOJIOKEHUS MOJICKYJISIPHO-

311 KUHETUYECKON Teopur. BpoyHOBCKOE ABUKEHHUE.
Huddysusa. Xapaktep IBKSHHS U B3aUMOICHCTBUS
YacTHUIl BEeUIeCTBa
Mopenu CcTpoeHus Ta30B, XUIKOCTEH M TBEPIBIX

3.1.2 Tel W OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJENE

313 Macca MOJIEKYJI. Komungectso BEIIECTBA.
[TocrossnHass ABoraapo

3.1 314 TermoBoe paBHOBecue. Temmepatypa u  eé

n3mepenue. lllkana remneparyp Llenbcus
Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETHUECKON TEOpUU HUIealbHOTO
rasa
AOcomoTHas Temmeparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKON HSHEPruyM  TEIUIOBOTO  JIBUKEHUS
yactul raza. [llkana remneparyp KensBuna

317 VpaBuenue Kianeiipona — MenneneeBa. 3akoH
JanpToHa

3.1.8 ["azoBbIe 3akoHbI. M30mpoliecchl B U1eaaIbHOM Ta3e ¢




MOCTOSIHHBIM KOJIMYECTBOM  BEIIECTBA: H30TepMa,
M30x0pa, nu3odapa

TexHuueckue ycTpoicTBa: TEpMOMETP, OapoMeTp

3.1.10

[IpakTudeckue paboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHate. lMccnenoBanue 3aBUCHUMOCTH
MEXIy IapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMoauHamMmuueckas cucTeEMA. BuyTtpennsis
SHEPTHUS TEPMOJUHAMHYECKOU CHUCTEMBI M CITOCOOBI
€€ U3MEHEeHU

3.2.2

KonmnyecTtBo Temnotrel W pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UAEaLHOTO rasa

323

Bunant TeIIoNepeavuu: TETJIONPOBOAHOCTbD,
KOHBEKIIUSA, M3IydeHue. TemmoéMKocTh — Tena.
VaenrHasgs  TemIoéMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI P TEIJIONepeave

324

IlepBblii  3ak0H TepMOAMHAMUKHU. IIpumeneHue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLECCaM.
I'paduueckas mHTEpIIpEeTaIys paboTHI ra3a

3.2.5

TennoBeie MAaIlIIHBI. [TpuHIUIIBL JIEUCTBUSA
TeroBbIX MamuH. [IpeoOpa3oBaHust SHEpPruu B
TeroBelX MamuHax. Koadduuument mnonesnoro
nevictBus (nanee — KII/1) teroBoit mamunsbl. {ukin
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TtepmomuHamuku. HeoOpatumocTh
IIpOLIECCOB B Ipupoze. TemioBble ABUTATEIIN.
DKosiornyeckue npo0IeMbl TEIIO3HEPTeTUKH

3.2.7

TexHuueckue YCTpOI‘/JICTBaZ ABUI'AaTCJ]Ib BHYTPCHHCTO
Cropanus, OBITOBOM XOJOAUJIBHUK, KOHAUIIUOHED

3.2.8

[Ipaktrueckne pabotel. UM3mepeHuwe yaenbHOU
TEIUIOEMKOCTH

33

AT'PETATHBIE COCTOSHNW A BEILECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

[TapooOpazoBanre M KoHAeHcalms. Mcmapenue u
KUATICHHE. YJenpHas TemioTa MapooOpa3oBaHMUs.
3aBUCUMOCTh TEMIIEPATyPhl KUIICHUS OT JIaBJICHHUS

332

AOcomoTHas ¥ OTHOCUTENbHAS BIIAXXHOCTh BO3IyXa.
Hacpiennslii nap

333

Tépmoe tenmo. Kpucramnuueckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpUCTALIOB. JKuakue
Kkpuctayibl. COBpeMEHHbIE MaTepHaIbI




[InaBnenue M KpucTauM3anus. Y aeiabHas TEIioTa

334
iaBnenus. Cyonumanus
3.3.5 VYpaBHeHuUE TEII0BOro OanaHca
Texunueckue YCTPOMCTBA: TUTPOMETP U
336 MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TMOTYUYEHUS
o COBPEMEHHBIX  MATepuaIoB, B TOM  YHCJC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckne paboTel. HM3MmepeHne BIAXKHOCTH
o BO3/yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DOnekTpu3alus Tel. OJNeKTpuueckuil 3apsia. JlBa
o BHJIa 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOHMKY, IUDIIEKTPUKH U IOIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUS JIEKTPUUECKOTO0 3apsaa
414 B3aumoneiicteue 3apsanoB. 3akon Kynona
DneKTpUYecKoe noJe. Hanpsoxkéanoctsb
4.1.5 JIEKTPUYECKOro mnous. IIpuHuum cynepno3unuy.
Jluauy HanPsHKEHHOCTH AJIEKTPUUESCKOTO TIOJIS
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJISL.
o IMorennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOIHMKM ¥  JUANIEKTPUKA B MOCTOSSHHOM
4.1.7 AIEKTPUUYECKOM noJie. Husnextpuueckas
MIPOHUIIAEMOCTD
DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOoEMKOCTh
4.1.8 IJIOCKOTO KOHAEHCATopa. ODHEpPrusi 3apsyKEHHOI'O
KOHJIEHCaTopa
Texnuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,
419 ANIEKTPOMETP, ANEKTPOCTaTUYECKAs 3aluTa,
o 3a3eMJIGHHE  JJIEKTPONpUOOpOB,  KOHJEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP
41.10 [IpakTHueckue paboTBhL. N3mepenune
o DIIEKTPOEMKOCTH KOHICHCATOPA
[NOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcaoBus CyIlIECTBOBaHUS MTOCTOSIHHOTO
4.2.1 aneKTpuueckoro Toka. Mcrounuku toka. Cuia Toka.
4.2 IlocTosHHEBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 y4acTka nenu
493 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenvHOE

COITPOTUBJICHUE BCIICCTBA




424

[TocnenoBarensHOe, TapaJlIeIbHOE, CMEIIAHHOE
COCIMHEHHE MPOBOIHUKOB

4.2.5

PaGora snektpuueckoro Toka. 3akoH Jxoyms —
Jlenma

4.2.6

MOH.[HOCTB SJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBkymas cuna (gamee — OJC) w
BHYTpEHHEE COIMPOTUBICHHE HCTOYHUKA TOKa.
3akoH OmMma JUISL MOJHOMN (3aMKHYTOM)
aneKkTpudeckoit nenu. Koporkoe 3ampikanne

4.2.8

DOJNEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAIIOB.
3aBUCUMOCTh  CONPOTUBJIEHHUS  METANIOB  OT
Temnepatypbl. CBepXIIpOBOAUMOCTh

429

DJIeKTpUYeckuii TOK B Bakyyme. (CBoiicTBa
AJNEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHass W TpPUMECHas
MIPOBOAMMOCTh IMOJYIpPOBOAHUKOB. CBOMCTBa p-n
nepexo/a. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

DneKTpuYecKuit TOK B INEKTPOJIUTAX.
DNEeKTPONUTUYECKAs JUCCOLUALIMS. DIEKTPOIIU3

4.2.12

OnexTpuuecknil ToK B razax. CaMoOCTOSTENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psiA. PasznuyHbple TUIBI
CaMOCTOATENILHOrO paspsana. Monnus. [1nazma

4.2.13

TexHUYeCKHE yCTPOWCTBA: aMIIEPMETP, BOJBTMETD,
peocTar, UCTOYHUKU TOKa, AJIEKTPOHATPEBATEIIbHBIC
npubOpbl,  AJIEKTPOOCBETUTEIIbHBIC  TPUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BAKyyMHBIH U0,
dboTOpe3nCTOPHI,
HOHYHpOBOI[HHKOBBIﬁ Au0oa, raJlbBaHHUKa

TEPMHUCTOPBI u

4.2.14

[IpakTuyeckue paboThl. M3ydeHue CMELIaHHOTO
COEZIMHEHUsI PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. HaGnronenue
ANIEKTPOJIN3a

11 KJIACC

Kon
pa3naena

4

Koanposepsiemoro

JIEMCEHTA

IIpoBepsieMble 3J1€eMEHTHI CO/IEPKAHUS

SJIEKTPOAMHAMUKA




4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAY KA

4.3.1

IlocTositHHBIE MAarduThbl. BzaumoaenictBue
HOCTOSIHHBIX MarHuTOB

43.2

MarnutHOoe 1nosie. BeKTOp MarHMTHONM MHAYKIUH.
[Ipunnun cyneprio3unuy. JIMHUM — MarHUTHOMN
MHAyKIuU. KapTrHa TMHAA MarHUTHOW MHIYKIIUU
IIOJISI IOCTOSTHHBIX MAarHUTOB

433

MarnuTHoe 1ose MnpoBoAHHKA ¢ TokoM. Kaptuna
JUHUNA TOJS JJIMHHOTO MPSIMOTO MPOBOAHUKA M
3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  DOpcrena.  BsaumoneiictBue
MIPOBOJIHUKOB C TOKOM

4.3.4

Cuna Amniepa, €€ MOZlyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHma, e€ MOAyJb W HalpaBJICHUE.
JIBu>keHHe 3apspKEHHOM 4acTUIbl B OAHOPOJIHOM
MarHuTHOM mnoJe. PaGora cunbl Jlopenua

4.3.6

SIBneHue IEKTPOMAarHUTHON MHAYKIIUU

4.3.7

[Torok BekTOpa MArHUTHON UHIYKLIMH

4.3.8

OJAC wumHaykuuu. 3akoH  3JIEKTPOMAarHUTHOMN
uHaykun Papazes

4.3.9

Buxpesoe snextpuueckoe none. 31C uHayKIum B
MPOBOJAHMKE, ABWXKYIIEMCS MOCTyHaTelbHO B
OJTHOPOJTHOM MAarHUTHOM I10JIe

4.3.10

[IpaBuo Jlenna

4.3.11

WupyktuBHoCcTh. fIBreHne camounHaykuuu. J/1C
CaMOUWHTyKITHH

4.3.12

3Hepr1/1;1 MAarauTHOTO IMOJIA KaTYIIKKU C TOKOM

4.3.13

BJICKTpOMaFHI/ITHOe I10JIC

4.3.14

TexHuueckue yCcTpoMCTBa: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTBI, ANEKTPOABUTaTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb

4.3.15

[IpakTnueckue pabotbl. M3ydyeHune MarHUTHOIO
MoJIsl KaTylIKu ¢ TOKOM. MccinenoBanue aencTBus
MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanme SIBIICHHS AJIEKTPOMATrHUTHOMN
WHIYKITUU

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneobarensHas cucrema. CBoOOqHBIE KOIeOaHUS.
I'apmonnueckue konebanusi. llepuoxa, dyactoTa,




aMIUInTya U dasza KonedaHui

[IpyxvHHBINA MagTHUK. MaTeMaTU4ECKUI MassTHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHUH.
Kunemarndyeckoen  AMHAMHMYECKOE  ONMCAHME
K0JIe0aTeIbHOTO IBUKECHUS

[IpeBpamene 5»HEpruM NpU TapMOHUYECKUX
Kkosebanusax. CBsA3b  aMIUIUTYAbl  KoseOaHUH
MCXOJHOW BEJIMYMHBI C aMIUIUTYJaMH KoJieOaHUi
€€ CKOPOCTU U YCKOPEHHUS

KonebaTenpHbIi KOHTYD. CBoOonaHbIC
ANIEKTPOMArHUTHBIE KojieOaHusT B  UACATHLHOM
Kole0aTeNbHOM  KOHType. AHANOTUS  MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyina Tomcona

3aKkoH COXpaHCHUA  OHEPIUu B nacaJlbHOM
KoJIe0aTETEHOM KOHTYpPC

BrinyXeHHBIE MEXaHUYECKHUE Kose0aHusl.
Pesonanc. Pe3onancHass kpuBas. BbIHyXJI€eHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

Ilepemennsblil Tok. CUHYyCOUJANbHBIN IEPEMEHHBIN
TOK.

MOMHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJIHOE M
JEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUS

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepenaya u
norpebieHue NEKTPUYECKOU JHEPIUu.
DKOJIOrM4eckHMe pUCKH  IpU  NPOU3BOJCTBE
ANEKTPUYECKON SHEPIHUH. Kynerypa
HCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KHU3HU

5.1.11

TexHnueckue YCTpPOMCTBA: ceiicmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU JIIEKTpoIepesayd

5.1.12

[IpakTnueckue paboTHI. UccnenoBanue
3aBHCHMOCTH I€pHO/JIa MaJIbIX KosieOaHuil rpy3a Ha
HUTH OT JUIMHBI HUTH U MAacchl TIpy3a.
HccnenoBanne mNEpeMEHHOTO TOKa B IEMH U3
MOCNe0BATENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpa

52

MEXAHWYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanunueckue BOJIHBI, yCIOBUA
pacIpocTpaHEeHUsI. [Tepuon. Ckopoctb
pacnpoCTpaHEeHUs U JUIMHA BOJIHBL. [lonepeyunblie u




IMPOAOJBbHBIC BOJIHBL

522

Wntepdepentmst u  nudpakmus MeXaHHUYECKUX
BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

DNEeKTpOMarHUTHbIE BOJIHBI. Y CIIOBUSI M3Iy4YEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BeKTOpOB E, B 1 v B 37€KTpOMAarHUTHOM BOJIHE B
BaKyyMe

525

CBoifcTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE,
IpeIoMIIEHHE, HoJIsIpU3aIus, audpakuus,
uHTtepdepeHiys. CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[Ilxkana »JIEKTPOMArHUTHBIX BOJIH. [IprmMeHeHHe
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaarocCBA3U n TCIICBUACHUA.
Panuonoxkanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKpY>Karolleu cpebl

5.2.8

Texanueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJbTpPa3BYKOBas JAUArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpsMonMHEHOE  paclpoCTpaHCHHE CBeTa B
oJHOpoIHO¥ cpene. JIyu cBera

532

OTtpaxenue cBera. 3aKOHBI OTpPaXKCHHs CBeTa.
[Toctpoenue n306paxeHuii B MIOCKOM 3epKaje

533

ITpenomnenue cBera. 3aKOHBI IPEJIOMIIEHUS CBETA.
AOCOTIOTHBIN MOKa3aTeNb MPEIOMIICHUS

534

Ilonnoe BHyTpeHHee oTpaxkenue. lIpenenbHblil
YIOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

53.5

JHucnepcus cBeta. CI0XHBIM cocTaB 6€J0r0 CBeTa.

IIBet

5.3.6

Cobuparoniyie M paccevBarolIie JUH3BL. TOHKas
nrH3a. POKYCHOE pacCTOSIHUE M ONTUYECKas CHUJIA
TOHKOM JuH3bL. [locTpoenue un3zo0pakeHuil B
COOMPAOIINX U pacceuBaroNuX JnH3ax. Gopmyna
TOHKOI JIMH3EI. Y BEIMYCHHE, JaBaeMOE JTUH30M

5.3.7

Hpenenbl IMPUMCHUMOCTHU FGOMCTpI/I‘{CCKOﬁ
OIITUKH

5.3.8

Wnrepdepennus ceera. KorepeHTHbIE HCTOUHUKH.




YcnoBus HaOJI0IeHUs MaKCHUMYyMOB U
MUHUMYMOB B HHTEp(EpPEHIIMOHHOI KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakumst ceta. JudpaxinmoHHas pemérka.
YcnoBue HaOMIOICHNS TIIABHBIX MAaKCUMYMOB TIPH

339 najicHid  MOHOXPOMATHYECKOrO0  CBeTa  Ha
IU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsgpu3zanus ceeta
TexHuyeckue YCTpOWCTRA: OYKH, ayna,
5311 ¢doroamnmapar, MIPOCKITMOHHBIN arrmapar,
o MHKDPOCKOII, ~TEJECKOI, BOJIOKOHHAs OITHKAa,
nudpakImoHHas peéTKa, MOJIIPOUST
[IpakTudyeckue paboThl. M3mepeHue MokasaTels
5312 MPEJIOMJICHUSI. HccnenoBanue CBOWMCTB

I/I306pa)KCHI/II71 B JIMH3aX. Ha6HIOIleHI/IC AUCTICPCUH
CBCTa

RJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panrutie! MIPUMEHUMOCTH KIIAaCCUYECKOH
6.1 MexaHuku. [locTynaTel TEOpUH OTHOCUTEIBHOCTH:
’ WHBapUaHTHOCTb MOJYJII CKOpPOCTH CBeTa B
BaKyyMe, IPUHIIMI OTHOCUTEIBLHOCTH DUHIITEHHA
6 62 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
' 3amMeyieHrEe BPEMEHHU M COKPAIICHUE JTHHBI
6.3 DHeprus U UMITYJIbC CBOOOHON YaCTHILIBI
CBsa3p Macchl € DHEpPrueili M  HUMIYJIbCOM
6.4 CBOOOJTHOM YacTHULbl. DHEPrusi MOKOs CBOOOJHOM
YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHThI KBAHTOBOM OIITUKU
@otonbl. dopmyna Ilnanka cBsI3u dHEpPruu
7.1.1 ¢doTroHa € €ro 4actoToi. DHEPrus W HMITYJIbEC
¢doroHa
OtkpeiTue u uccnenoanue Gporodddexra. OnbITH
7.1.2
A.I'. CtoneroBa. 3akoHbl hoTodPdexTa
71 713 VYpaBHeHnue OiHITeiHa a1 QoTorddexTa.
o «Kpacnas rpanuia» pororddexra
7.1.4 JaBnenue cera. OnwiTel [1.H. JIeOGenena
7.1.5 XuMH4eckoe IeUCTBUE CBETA
716 Texauueckue yCTpOWCTBA: ¢doTrosnemeHT,

dboTomaTuuk, CoTHEUHasE OaTapesi, CBETOIMO]]




7.2

CTPOEHHME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pesepdopaa o
WCCIIEIOBAaHHIO CTpOeHHs aToMa. [ImanerapHas
MOJIEINIb aTOMa

7.2.2

IToctynmater bopa. HM3nyudeHue U IOIIIOLMICHUE
(OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Japyro. Buasl crektpoB. Crektp
YPOBHEW 3HEPrUu aToMa BOAOpPOAA

7.2.3

BosiHoBBIE CcBoOMicTBa yactui. BonnHbl ne bporns.
KopmyckynsipHo-BonHOBOH ayanusm. Jludpakuus
3JIEKTPOHOB Ha KpHUCTAILIaX

7.2.4

CroHTaHHOE ¥ BBIHYXKICHHOE  M3IIyueHHE.
YCcTpoHCTBO M IPUHLIKIT pabOTHI J1azepa

7.2.5

TexHuuecknue yCTpOMCTBA: CHEKTPAJbHBIA aHAIN3
(criekTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[IpakTuueckue paboTBhL. Ha6monenue
JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl Ha6J'IIOIleHI/IH n perucTpanuun
QJICMCHTApPHBIX YaCTUL]

7.3.2

OTtkpsiTue paguoakTuBHOCTH. OnbITH Pesepdopaa
[0  ONpEAENCHUI0 COCTaBa  PaJUOAKTHBHOIO
uznyuenusi. CBoiictBa anb(a-, Oera-, ramma-
u3IydeHus. BausHue paguoakTUBHOCTH Ha KHUBBIE
OpIraHU3MBbI

7.3.3

OtkpbiTHE TOPOTOHA U HeUTpoHa. HykioHHas
Mozenb snapa IeisenOepra — MBaneHko. 3apsf
anpa. MaccoBoe uuncio siapa. M3oTorsr

7.3.4

Anbsda-pacniaz. DJNEKTPOHHBIH ¥ TO3UTPOHHBIN
Oeta-pacma. ['amma-n3nydenue. 3aKkoH
paZroaKkTUBHOTO pacmaja

7.3.5

DOHeprus CBsI3U HYKJIOHOB B sifipe. SliepHbIE CUJIBL.
HedekT macchl aapa

7.3.6

SAnepHble peakuuu. JlereHue U CUHTES s1ep

7.3.7

Anepubii  peaktop. TepMosiaepHbIi  CHHTES.
[TpoGnemMbl U NMEPCHEKTUBBI AACPHON SHEPreTUKH.
DKOJIOrM4€eCKHE aCIEKTHI SIEPHON IHEPTETUKU

7.3.8

BHCMCHTapHBIC YaCTHUIIBL. OTKpHTI/Ie IMO3UTPOHA.
CDYH,Z[aMeHTaJ'ILHBIe BBaHMOHeﬁCTBHH

7.3.9

TexHudeckue yCTpOMCTBA: JIO3MMETpP, Kamepa
BwiibcoHa, sinepHbiii peakTop, aToMHass bomba




7.3.10

[Ipaktnueckue pabotel. MccnenoBanue TpeKoOB
4acTHIL (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nus, spkue 3BE3NBI,
IIJTaHCTHI, UX BUAUMOC NBUXKCHUC

8.2

Connaeunas cuctema. IlmaneTsl 3eMHOI T'pYyHIIBI.
IInaneThI-TUTaHTEl U UX CIIYTHHUKH, KapPJIHNKOBBIC
1a"HeTel. Manbie Tena COTHEYHOM CUCTEMBI

8.3

Comnnne, ¢orochepa m armochepa. ConHeuHas
aAKTHBHOCTb

8.4

Hctounnk sHeprum CosiHIa U 3BE31T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKU: Macca,
CBETUMOCTD, paauyc, TeMIleparypa, 150,
B3aMMOCBs3b. /lnarpaMMa «CneKTpagabHbIA KIacc —
CBETHUMOCTB). 3B63I[I)I TIIaBHOM
MOCJIE0BATENbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTb TUISt 3BE3] TJIaBHOM
MOCIIe0BATEIbHOCTH

8.6

Buytpennee crpoenune 3BE3n. CoBpeMEHHBIE
MNpeaACTaBJICHUA O HNPOUCXOXKICHHUHW H 3BOJIIOUHU
ConHua u 3B€311. DTanbl KU3HU 3BE3]1

8.7

Mneunslii Ilyte — Hama ['anaktuka. CrniupanbHas
cTpykTypa ["anakTuku, pacnpeneneHue 3B€3/, raza
n e, Ilonoxenne u nBuwxenue ConHua B
INanaxTuke. Ilnockas u chepuyeckas MOJCHCTEMBI
lNamakTukn

8.8

Tunel ramaktuk. PaguoramakTuku M KBas3aphbl.
UYEpHble ABIPHI B sApax ralaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6na. Pazberanue ranaktuk. Bo3pact u paauyc
Bcenennoni, teopuss bosbmoro B3psiBa. Monenb
«ropsiuer Beenennon». PenukroBoe usinyuyeHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
MertaranakTuka. Hepewménnsie poOIeMbI
aCTPOHOMHUU




INPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMSA K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o0uero
oOpa3oBaHus

ChopMUpOBaHHOCTE YMEHHH pacro3HaBaTh (HU3HUSCKHUE SIBICHUS

(npoueccm) 1 OOBSICHATH UX HA OCHOBE HU3YYCHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJIararommuMu (i)I/ISI/ILIeCKI/IMI/I HNOHATUAMH H

BEJIMYMHAMU, XapaKTEPU3YIOMIUMHU GU3UUECKUE TPOLIECCHI

ChopMupoBaHHOCTb yYMEHHUH TNPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AIIEKTPOAMHAMHUKY, KBAaHTOBOW (DM3MKM JUIs aHAIU3a U OOBACHCHHS
ABJICHUN MHMKPOMHPA, MAakpoOMHpa M MEramMupa, pas3jinyarb yCIOBUS
(rpaHuIBl, 0OJIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TTOHUMAThH
BceoOIUi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
UCTIONIB30BaHUSl YaCTHBIX 3aKOHOB; aHAIM3MPOBATh (pru3myeckue
IIPOLECCHI,  MCIONb3Ysl  OCHOBHBIE  IIOJIOXKEHMS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHUpOBAaHHOCT, YMEHHUsS pa3IW4aTh YCIOBUS MPUMEHUMOCTH

Moenel (GU3NIECKUX TN U MPOIICCCOB (SIBICHHM )

CdopMHpOBaHHOCTh YMEHHS pelaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOI W HESBHO 3aJaHHON (pU3MYEeCKOW MOJENbIO: Ha OCHOBAHUU
aHaJlM3a YCIOBUS BbIOMpaTh (PU3MUECKHE MOJENTH, OTBEYaoIlne
TpeOOBaHUAM 3a/1a4H, IPUMEHSATH (DOPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH
U TOCTyJarbl  (pU3MUEeCKHMX  TEeOpud  MPU  HCIOJIB30BAHUU
MaTE€MaTHYECKNX METOJOB DPELICHMs 3aJ1ad, INPOBOAUTh PacdeThl Ha
OCHOBAaHMM MMEKLIMXCSA JaHHBIX, AaHAJIU3UPOBATH pE3YyJIbTaThl U
KOPPEKTUPOBAaTh  METOABl  PEIIEHUS C Y4ETOM  IOJYYEHHBIX

pe3yJIbTaTOB

Pemarp xauecTBeHHbIE 3a7aud, TpeOyrollue MPUMEHEHHsI 3HAHUN U3
Pa3HBIX Pa3AeiiOB IIKOJIBHOTO Kypca (PU3WKH, a TAKKE WHTETpAIluU
3HAHUM M3 JIPyTHUX [PEIMETOB E€CTECTBEHHOHAYYHOI'O  LMKJIA:
BBICTPAWBaTh JIOTMYECKYIO MEMOYKY pACCYKICHUH C ONOpoOd Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/I3I/I‘I6CKI/IG SBJICHUSA




Bnanenne OCHOBHBIMH METOJlaMHU HAy4YHOTO MO3HaHMS,
UCTIONIb3YeMBbIMU B (PU3UKE: TPOBOAMTH NPSMbIE U KOCBEHHBIC
U3MEepeHus: (U3NUECKUX BEIMYMH, BBIOMpas ONTUMAJbHBIH CrOCOO
WU3MEPEHHSI U UCIIONIb3Ysl M3BECTHBIE METOJBI OLEHKH MOIPEIIHOCTEN
U3MEpPEHUl, MPOBOJIUTH HCCIEIOBAaHUE 3aBHCUMOCTEH (PHU3MUECKUX
BEJIMYMH C HCIOJB30BAaHUEM TMPSIMBIX HM3MEpPEHHUH, OOBACHATH
MOJYYCHHBIE PE3yNbTaThl, UCHOIb3Yd (U3NUYECKUE TEOPUH, 3aKOHBI U
HOHATHS, U JIeNIaTh BBIBOJBI; COOIOAATH MpaBUia 0€30MacHOro Tpyda
IpY TPOBEICHUM HMCCIIEJOBAHUI B paMKaxX y4eOHOTO 3KCIIEPHMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESATEIbHOCTH € HCHOJIb30BAHHUEM
IUQPOBBIX  W3MEPUTENIBHBIX  YCTPOWCTB M J1aOOpaTOpPHOIO

o0opyaoBaHus

CdopmupoBaHHOCT, ~ yMEHMIl  aHaIM3UpOBaTh M OLIGHUBATH
IOCICACTBHUA 6BITOBOﬁ u HpOHSBOI[CTBGHHOfI ACATCIIbHOCTH YCJIOBCKA,
CBS3aHHON C (DM3MUYECKUMHU IPOLIECCAaMU, C TMO3HIMHA 3KOJIOTHYEeCKON
0€e30MacHOCTH; Ipe/ICTaBICHUM 0 panroHaIHLHOM
NPUPOJONOIB30BAHUM, A  TaKXE€  Pa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHHM HAayKM W TEXHOJIOTMH I JaJIbHEHIIEro pa3BUTHUSA

YeJI0BEYECKOro 00necTsa

OBnaneHue pa3iauuHbIMH crocobamMu  paboTel ¢ uHOpManmen
(Gu3NYecKOro  ColepKaHUs C  HMCIHOJb30BaHUEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTUH; pPa3BUTHE YMEHUNH KPUTHYECKOTO

aHaJIM3a U OLICHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nHpopMaluu

10

ChopMHUpOBAaHHOCTE ~ YMEHUH  MPUMEHATH  OCHOBOIOJIATAOIINE
aCTPOHOMUYECKUE TIOHATHS, TEOPUM M 3aKOHBI Ui aHauu3a Hu
00BSICHEHHUS (PU3MUECKUX IPOIIECCOB, MPOMCXOASAIIMX Ha 3BE37aX, B
3BE3HBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpeae; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIIOLMHY 3BE31 U BeemenHoi




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
1O ®U3UKE

Kon Kon
pa3aeJia/te ) (Y (4 IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
MBI HTa

1 MEXAHUKA

1.1 KMHEMATUKA

MexaHudeckoe JABHKXCHUC. OTHOCHUTENBHOCTh MEXaHUYECKOTO

JBHXXCHUA. Cucrema otcuéra

MaTepI/IaJ'IBHaH TOYKa.

EE€ pammyc-BeKTop:
F(2)=(xle) wlr)z(2)),

TpaeKTopIL,

1.1.2
[IEPEMETITEHIIC:

= (Av, Ay, Az),

IyTb.
CrokeHIle NepeMelleHHI:

CkopocTb MaTepHalbHON TOUKH:

_ A7
L= —-
At

=r5'= (u}_.ur.u:).

Ar—s 1

Ax , ) .
1.1.3 v, = A =X,. AHAJIOTIYHO v =V, U.=Z.
o, _ .

CroeHIe CKopocTeil: o, = o, + 5, .

Beluncrnenue nepeMeleHus U IyTH MaTePUAIbHON TOYKH IIPU

IPSIMOJIMHEMHOM JIBH)KEHUU BIOJIb OCH X MO rpauKy




3aBUCUMOCTH Vx(t)

y . AD -,
YCKD[JEHIIE MAaTEPHATBHOII TOYKIL a = —L =U,

1.1.4 At
Au P .
a =—2 =(uv, ) '. aHANOIM4HO a, =(v, |’, a.=(v.)".
Ar—{ ) .
PaBHOMEpHOE NTPSAMOJIMHENHOE TBUKEHHUE:
x(t)=xg+v,,t
1.1.5
v, (t)—v, =const
PaBHOYCKOpEHHOE NPSAMOJIUHENHOE ABUKCHUE!
at’
x(t)=x,+u,  +——
(1) =x, 5
1.1.6 L, (1) =0, +at
a,. = const
vy, —u, =2a_(x,—x)
. . U, + U
HpII ABILKESHINI B OJTHOM HAIIPABIICHII IIVIE S = 5

CBoOoaHOe naseHue. Y cKopeHue cBOOOTHOTO MaICHHS.

Vi

(9] Xo {-

I[BI/I)KGHI/IG TCI1a, 6pOH_ICHHOFO noJ yrijiom a K ropu3oHTy:




‘f.r(r) =X, +U,f=x +U,cosa-f
. g7 | 2
‘,1'(:‘) =¥, Tyl +—— =¥, T U,sina-r—

gy
'

I-.3'|

2

Irul_lfz‘) = U, =U,Cos0,
(0 (f)=v,, + g7 =v,sina— g

-

[4]

(g.=0

e

=const

v

gy
[#35]

Kpuonunelrinoe nerxenue. J[BixkeHue MaTepuaibHOM TOUKHU
M0 OKPYHOCTH.
VYrioBas U TUHEHAas CKOPOCTh TOYKHU:

V=wR

HpI/I PaBHOMCPHOM ABUKCHUU TOYKH 10 OKPYKHOCTH

1.1.8 2
Ww=—=27m
T
LleHTpOoCTpEMUTENBHOE YCKOPEHNUE TOUKHU:
VZ
2
a,,——==w R
TR
[TonHoe yckopeHue MaTepuaibHON TOUKU
119 TBépnoe teno. [locTynarenbHoe U BpalaTelbHOE ABUKEHUE
TBEPAOIO Tena
1.2 JANHAMUKA
a1 Nuepumansueie cuctembl otcyéta. [lepBriii 3akoH HeroToHAa.
[Ipunuun oTHOCUTENBLHOCTH [ anuest
Macca tena. [InotHocTs BemecTna:
1.2.2 P= z
. . V
Cuna. [TpuHIMO Cyneprno3uliuy CUJ:
1.2.3 F =F,+F,+...

paBHOZENCTB




1.2.4

Bropoii 3akon Herotona: miig matepuansHoi Touku B MCO

F,=ma,

-

Ap=F At

pu

-

F =const

1.2.5

-

17:12 1521

TpeTI/Iﬁ 3akoH HeroToHa s MAaTCPHAJIbHBIX TOYCK!

o3

F,=%F,

1.2.6

3aKoH BCEMHUPHOI'0 TATOTCHUA: CHIIBI TIPUTSOKCHUA MCEXIY
TOYCYHBIMU MAaCCaMH PAaBHbBI

m, m,
2
R

F=G

Cuna Tsxectu. LleHTp TsbkecTw Tena. 3aBUCUMOCTbH CHIIBI
TSDKECTH OT BBICOTHI h Ha/l MOBEPXHOCTHIO TUIAHETHI PATNYCOM
RO:

GMm

mg=———
I Ro+h)

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F,=—kx

1.2.8

Cuina tpennsi. Cyxoe TpeHue.

Cuita TpeHUs CKOJIbKEHMSA:
F ,=uN

Cuna TpeH#us TOKOsI:
F_<uN

™=

Koaddurment tpenus

1.2.9

JlaBneHue:




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpalICHUA:

IM| = Fl, rae | — mutevo cuibt

']

F

OTHOCUTENIbHO  OcH,  mpoxojsmied  uyepe3  Touky O
NEPIEHIUKYJISIPHO PUCYHKY

1.3.2

HeHTp Macc TcJa. HeHTp MacCC CUCTCMbI MAaTCPUAJIBHBIX TOYCK:

- -

_myrtm,rt.

r
.M.
m;+m,+...

B onHOpoaHOM m0JIE TSIHKECTH

(ézconst)

LHECHTP MACC TCJIa COBIAJACT C €TI0 HCHTPOM TAXKCCTH

133

VYcnosus paBHoBecust TBEpaoro tesna B UCO:

(M, +M, +...=0

—

\F,+F,+...=0

1.3.4

3akoH IMackansg

1.3.5

JlaBneHue B )XUAKOCTH, ITokosmeiicsa B ICO:

p=Dpy+pgh

1.3.6

3akoH Apxumena:

-

PApx:iP

BBITE€CH

€CIIH TEJIO M KUJIKOCTh mokosArcs B ICO, to

FApx = pg VBLITQCH

VYcnoBue nmiaBaHus Tl




1.4

3AKOHBI COXPAHEHN B MEXAHUKE

1.4.1

Nmnynbc maTepruanbHOW TOUKH:

o3 o3

p=mv

1.4.2

I/IMHYJ'ILC CHUCTCMBI TCII:

- ~ -

P=Di+ Pyt

1.4.3

3aKOH U3MECHEHUS M COXPAHEHHS UMITYJIhCA:
B ICO

= - - o~ -

Aﬁ:A(b1+ﬁz+..'):ﬁlBHemﬂAt+ﬁzBHeU—lH

B MCO , ecniu

- . -

APZA(p1+p2+...):O

, €CIIH

M O

lBHeLUH+ 2BHE]J_IH+"' -

PeakTtuBHOE IBHKEHUE

At+...

1.4.4

F
\é

PaboTa cuibl Ha MajIOM NEPEMEILEHUH:

:1=|f*:|-|.-'l'|.f|-cns a=F -Ax

1.4.5

o
=\
Yy

MOIITHOCTb CHUJIBL:

€CIIN 3a BpeMsI
At




pa60Ta CHUJIBI U3BMCHACTCA Ha , TO MOIITHOCTDH CHJIbI

MA
P=— =F-p-cosa
.ﬁf Ar—s

1.4.6

Kunetnueckas SHEPTIHUA MaTepHaHLHOﬁ TOYKHU:

va 2
EKI/IH: :p—
2 2m

3aKOH U3MEHEHHS KHHETHYSCKOM 9HCEPTHUU CUCTCMEL

MatepuaibHbix Touek: B ICO AEkun = Al + A2 + ...

1.4.7

IloTenumanbHas SHEPTUs:
JUISL TIOTEHIIMAIIBHBIX CHII

A12 = E 2 1OTeHI] -6 A EHOTEHL[

E

1noTteHLy -

HOTGHHI/IaJ'H)HafI OHEPIrUia MaTepI/IaJ'H)HOI\/'I TOYKHU B OJHOPOJHOM
IIOJIC TAXKCCTHU!

E =mgh

TIOTEHL]

[ToreHuunanbpHas 3Heprus ynpyro 1eopMUpOBaHHOIO TeJla:

_kx’

noTeHr; )

E

1.4.8

3aKOH W3MEHEHHUS U COXPAHEHUS MEXaHUYECKOM dHEpruu:

Enex = Exun + Enﬂm:—ﬂb
B IICO AEyex = Ascex menoresm. cans
B IICG ﬁ.E}.:Ex = {].. S CIIH H:Bceﬁ HEIIOTEHT. CHI [}

1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

I'apmoHnueckue KoseOaHus MaTepHalbHOU TOYKH.
Amiuintya u ¢aza konedbanuil. Kunematuueckoe onucaHue:
x(f) = Asin ot + o0, ).
v(f=x',
a(f=(v,),=—'x(f) =a, +a'x=0,
IZIe X - CMEILEHUE U3 PaBHOBECHSI.

JlnHaMu4eckoe onvucaHue:




rac

OTO0 3HAYHUT, YTO

F,=—kx.

DHepreTUUecKoe ONMMCAaHKE (3aKOH COXPAHCHUSI MEXaHHIECKON
SHEPTUN):
T 'l ol 'l
mut ke omu kA

2 2 2 2

CBs3b AMIUIUTY AbI KoJIeOaHMI CMCIICHHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTYJIaMU KOJieOaHui €€ CKOPOCTH U YCKOPEHUS:

U =04, a__ =04

[lepuon u yactoTa KoJneOaHUIA:

e W
0 v

[lepuon Manbpix CBOOOJTHBIX KOJEOAHHN MaTeMaTHYECKOTO

MasiTHUKA:
1.5.2
r=12 I\/I
g
[Tepuon cBOOOIHBIX KOJIEOaHUH MPYKUHHOTO MAassTHUKA!
m
T=2m|—
ik
1.5.3 Brinyxnennsie konebanus. Pesonanc. PezonancHas kpuBas
[Tonepeunsie u MPOJOJIbHBIE BOJIHBI. Ckopoctb
pacrpoCTpaHEHUs U IJIMHA BOJIHBIL:
1.5.4 A=vT=2
1%
HuTtepdepentus u qudpakims BOJIH
1.5.5 3Byk. CKOpOCTb 3BYyKa
2 MOJIEKYJISAPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKYJISIPHAS ©U3UKA
2.1.1

Mopenn CTpoeHHs ra3oB, )KHAKOCTEW M TBEpABIX Teil. IlycTh




TepMOJMHAMHYECKass cuctemMa (Teno) coctouT w3 N

OJWHAKOBLIX MOJICKYII. Torma xonuuecTBO BelIEeCTBA

N _m
N, u
raec
N,

— 4Kciio ABOrajipo, m — Macca CUCTEMBbI (Tena),

U

— MOJIIpHas Macca BCUICCTBA

2.1.2 TermmoBoe NBMKEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3auMoaelicTBUE YacTHI BENIECTBA
2.1.4 Huddysus. bpoyHoBCcKOE TBHKEHHE
2.1.5 Mopens uneanpaoro raza B MKT
CBsi3p MEX]y NaBJICHHEM U CpelHEH KWHETHYEeCKOW DHEepruei
MOCTYTMATEILHOTO TEIJIOBOTO JABUKEHUS MOJICKYJI UJI€aTbHOTO
ra3a (ocHoBHoe ypaBHeHue MKT):
P lmﬂ; zn "m.:v“I Zn g,
- LU = =S ey
3 3L 2 ) 3
2.1.6
rae m0 — macca OTHOW MOJIEKYJIbI,
N
n=—
\%4
- KOHILIGHTPAIHUS MOJICKYJ
2.1.7 AoOcomrotHas Temmiepatypa: T =t +273K
CBs3b TeMnepaTyphl ra3a co CpelHel KWHETUYECKON dHEprue
MOCTYNaTEeNFHOTO TEIJIOBOTO ABMKECHHUS €r0 MOJIEKYII:
2.1.8 2
o — fmpt | 3
g .=|—|==kT
L2 )2
2.1.9 VYpaBuenue p = nkT

2.1.10

Moaenp uaeaabHOTO raza B TCPMOJAUHAMUKE:




[ Vpaprerse Menzeteesa — KnareHposa
| BEIpeskeHHe [T BHYTPeHHEH SHePIHH
VpaereHne MeHzneneepa — KiamnelipoHa (IpHMeHIN
3allHcI):

pRT

pV=%RT=vRT=NkT, p=E

BeIpaskeHHe U1 BHYTPeHHell Hepri OIHOaTOMHOTO

raza (IIpHIMeHIIMEIe (JOPMEI 3aIIIcH):

U=3vRT =3 Nk =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH JlanbToHA ISl 1aBJIEHUS CMECH Pa3pEKEHHBIX Ta30B:

P=pitpyt...

2.1.12

N3onporieccsl B pa3pe’keHHOM Tras3e C IMOCTOSHHBIM YHCIOM
MoJieKys1 N (C TOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,

uzoxopa (V = const):

=const

~ s

u3obapa (p = const):

\4
—=const
T

I'paduyeckoe npeacraBneHne u3omnporecco Ha pV-, pT-u VT-
JuarpaMMax.
OOBbeTMHEHHBIH T'a30BbIi 3aKOH:
\4
PY _ const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HacplmeHHble W HEHACBIIICHHEIC Maphl. KauecTBennas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIIICHHOI'O I1apa OT

TEMIICPATYPhI, UX HCE3aBUCHUMOCTH OT 00BEMa HAaCBIIIICHHOI'O




napa

Brnaxnocts Bo3myxa.

OTHOCHUTENBHAS BIAXKHOCTh:

2.1.14 b= PrnT) _ (T
Pracsnuapa(T) Prsacspapa (T )
N3MeHeHne arperatHbIX COCTOSIHUM BEIIECTBA: MCIIAPEHHUE U
2115 KOHJICHCALIUs, KUTIEHUE KUJIKOCTH
W3meHeHue arperatHblXx COCTOSIHMM BEIIECTBA: IUIABICHHUE U
2116 KpUCTAJUIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprUH B (ha30BBIX MEPEXoax
2.2 TEPMOJINHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEPATypa
222 BuyTpenHssa sHeprus
Temonepenaya kak crnocod M3MEHEHUs] BHYTPEHHEH 3HEpruu
223 06e3 coBepuieHusi pabotbl. KoHBeKIHs, TEMIONPOBOAHOCTD,
U3ITy4YeHUe
KosnnuecTBO TEmIOTHI.
VY nenbHas TEIUIOEMKOCTH BEIIECTBA C:
224 Q=cmAT
VY aenbHas TeruioTa mapooodpaszoBanus L: O = Lm.
2.2.5 VY nenpHas TeruioTa TaBieHus A Q = Am.
VY aenbHas TeoTa cropaHus Tommaa q: Q = gm
OnemeHTapHas paboTa B TEpMOJIMHAMHUKE:
A=pAV
2.2.6
Brruncnenne paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMme
[TepBbIid 3aKOH TEPMOJUHAMUKU:
Q=4 U12+A12:( U,— U1)+A12
2.2.7 Anunabara:
Q,=0=A,,=(U,~U,)=4U,,
2.2.8 Bropoii 3akon TepmoauHaMuku. HeoOpaTumbie mpoIecChl
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[Tpunumne! aeictBus TeminoBbix MammuH. KIT/I:

A )

53 ITHETD - Harp _|Q}£CJ'[|

n= — =1_|Qxc:lt|
@) ) o

ZHarp ZUHATD XU Harp

2.2.10

MakcumansHoe 3Hauenue KII1/1. [ukn Kapho:
E_J'-ﬂ‘:‘ B I—EM 1 'Txm

T, T,

HATD iy

Max N = Ngapey =

2.2.11

YPaBHeHI/Ie TEII0BOro OajgaHca:

Q,+Q,+Q;+...=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

OnexTpuzanus Teid U e€ MposBICHUS. DIEKTPUUECKUN 3apsia.

JlBa BuIa 3apsnga. DIEMEHTAPHBIA DIEKTPUUECKHUN 3apsil.

3aKkoH COXPAHCHUSA SJICKTPUICCKOI'O 3apdaaa

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:

B OAHOPOJAHOM BCIICCTBE C HHBHGKTPHHGCKOﬁ

MMPOHUTTACMOCTBIO

a'lq:_ 1

11
&1 dmeg, 17

i

-|g,

44

F=k

Onektpuueckoe monie. Ero geiictBue Ha

3apsiibl

SJICKTPUYCCKUC

HaHpH)KéHHOCTB QJICKTPHUICCKOI'O ITOJIA:

%]

;

-

E=

qnp061—u>1171
[Tone Toyeunoro 3apsna:

. 4
E=kZ

r

Y

OJIHOPOJIHOE TIOJIE:

E:const .




KapTune! TMHUN HaNpsHKEHHOCTH ATUX TOJICH

HOTCHHI/I&J’IBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTL IIOTCHIIMAJIOB U HaHpSI)KeHI/Ie:
AlZZQ(¢1_¢2):_qA¢:qU-
HOTCHHHaﬂBHaﬂ OHEPTIHUA 3apsaaa B SJICKTPOCTATUYCCKOM IIO0JIC:
W=q¢
A=—AW
HOTeHHI/IaH SJICKTPOCTATUYCCKOI'O TTOJIA:

_w
¢_q

CBs3b HaHpH)KéHHOCTI/I IoJiA U pPasHOCTHU NOTCHLUAJIOB JJId

OJTHOPOJIHOTO AeKTpocTarnueckoro mojst: U = Ed

[TpuHIIMTT Cynepno3UIIMHU AIEKTPUUECKUX TTOJICH:

E:E1+E2+...,¢:¢l+¢2+...

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.
VYcnosue paBHOBecHs 3apsAA0B: BHYTPH ITPOBOJHUKA

E*=0

, BHYTPU U HAa ITOBCPXHOCTHU NPOBOAHHUKA P = const

JIMPIeKTpUKY B SJIEKTPOCTATHIECKOM MoJje. [ludnexTpuueckas

MPOHUIIACMOCTD BCIICCTBA €

KOHIIGHC&TOp. QHCKTpOéMKOCTB KOHACHCATOpa:

c=4
U
D5eKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa:
€¢g,S

C=
d

=eC,

3.1.10

HapannenLHoe COCIMHCHNE KOHACHCATOPOB!:

q:q1+q2+"';U1:U2:--- C _C1+C2+...

> ™~ napaun

IlocnenoBareabHOE COEAUHEHHE KOHACHCATOPOB:




u=U,+U,...,q,=q,=..., ——=—+—+...
17U, q=1q, C

3.1.11

_ _ _9q
w =942 — -9
c 2 2 2C

3.2

3AKOHBI ITTIOCTOAHHOI'O TOKA

3.2.1

Cwia Toka:

|

Ar Ar—sl)

ITocTosHHEM TOK: I = const

Jns mocrosiHHOrO TOKa q = It

322

VY Ci10BUS CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.23

3akon Oma 1S y4acTKa Lenu:

=Y
R

324

DneKTpuuecKoe COIPOTHBIICHUE. 3aBHUCHUMOCTH
CONPOTHUBIICHUS OJHOPOJIHOIO NPOBOJHUKA OT €ro JUIMHBI U

cedeHMs. Y JeIIbHOE COIMPOTUBJICHHUEC BCIICCTBA.

l
R=pL
P

3.25

Ucrounuku Toka. 3/]C ucrouynmka Toka:
A

E= CTOPOHHMXCHJI

q

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHHKA TOKaA

3.2.6

3akoH OMa /1715 MOJIHOMN (3aMKHYTOM) 3eKkTpuueckoil uenu: E

=R + Ir, oTkyzna




E.r

3.2.7

HapannenLHoe COCINHCHHNC HpOBOI[HI/IKOBI
[=11+1R+..,Ul=02=..,

1 1.1
=—+—+...
R R, R,

riapasn

ITocnemoBaTeabHOS COCAUHEHHE IMPOBOAHUKOB:
U=Ul1+02+., 11=12=_,
R ci=Ri+R,+...

Toc

3.2.8

Pabora anexkrpuueckoro Toka: A = [Ut.
3akoH [[>xoyns — JleHna:
Q=I’Rt

Ha pesucrope
2

R:Q:A:IZRt:IUt:%t

3.29

MoniHOCTh SJICKTPUYICCKOT'O TOKA:

AAd
P=—0
Ar

=IU

Ar—)

TemoBas MOITHOCTDb, BBIACIIACMAA HAa PE3UCTOPC!:

p-rr=Y -1
R

MoIIHOCTh HCTOYHUKA TOKA:

" At

—FJ

n

Ar—sl)

3.2.10

CBO60,Z[HBI€‘ HOCHUTCIIN QJICKTPHUICCKUX 3apsAa0B B
IMPOBOJHUKAX. MexaHnu3MbI IMPOBOAMMOCTHU TBépI[I)IX
MCTAJUIOB, PpaCTBOPOB U PACIUIABOB 3JICKTPOJIMTOB, T'a30B.

ITomynpoBoaHuky. [101ynipOBOJHUKOBBIN JUOT

33

MAT'HUTHOE I1OJIE




3.3.1

Mexannyeckoe B3aUMOJCUCTBHE MAarHUTOB. MarduTHoOeE IOJIE.
Bekrtop ™marHutHOM wuHAYKUuU. [IpuHIun cyneprno3unuu

MAaTrHATHBIX MOJIEH:
B=B,+B,+...
JlvHMM  WHAYKOMM MarHUuTHOTO Tmons. KapTtuHa nrHMA

HHAYKIOUH MarouTHOI O I10JIA IIOJIOCOBOI'O n

HOI[KOB006pa3HOFO IIOCTOAHHBIX MaroHuTOB

332

Onelr Opcrega. MarHuTHOe I10JI€ NPOBOJHUKA C TOKOM.
KaptuHa JsuHMII MHOYKIMM MarHuTHOTO TOJS  JJIMHHOTO
IIPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA,

KaTylIKu C TOKOM

333

Cuna Amriepa, e€ HanpaBJICHWE U BEJIMYUHA!
F ,=IBlsina

, TJIe 0. — yTroJI MEK/ly HAaIlPaBJICHUEM IIPOBOAHUKA U BEKTOPOM

334

Cuna HopeHua, eé HaITpaBJICHUC U BCIIMUMHA:

F .= | q | vBsina

Jlop

/1€ 0 — YTOJI MeX/1y BEKTOpaMu

m B

I[BI/I)KGHI/IC 33pﬂ)l(eHHOﬁ JaCTHULbI B OTHOPOAHOM MAaroHuTHOM
IIOJIC

34

OJIEKTPOMATHUTHAA UHAYKIUA

3.4.1

[ToTok BekTOpa MAarHUTHON UHYKIIVH:

®=B,S=BScosa

342

SABnenue annekTpoMarauTHON HHAYKIHH. DJC nHIyKIINN

343

3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapanes:




O/1C MHAYKIMK B IPSMOM MPOBOJHHUKE JUTMHOM 1,

JABKYIIEMCA CO CKOPOCTBIO

B OJHOPOJHOM MarHuTHOM ToJie B:

344 | E, | =Blvcosa
, TJIE 0L — YTOJI MeXKTy BEKTOpoM B 1 HOpMabio
n
K IJIOCKOCTH, B KOTOPO#! JIexKaT BEKTOPHI
Tuv
eciu l L
B
to | E;, | =Blv
34.5 [IpaBuno Jlenna
NHayKTUBHOCTB:
=2
I
346 | ,umu ®=LI.

Camounaykuus. 3/C caMOMHIYKITUU:

ol [

E,,:—LEL =—LI'
At|,

ik

f—0




3Hepm;[ MAarguMTHOI'O ITOJIA KaTYIIKU C TOKOM:

LI’
34.7 WL:_
2
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHM A 1 BOJIHbI
KonebartenbHbiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIC
KoJieOaHus B UICATHHOM KoJIe0aTeIbHOM KOHTYPE:
s . %
|9(1) = oy sin( 7+,
;I - N r i W i W
|I(1) =g, =g, cos| et + @, | =1 __ cos|cor +qy)
3.5.1 ®opmyna Tomcona:
T=2nvLC
, OTKyJia
_2m 1
=—=—
T +JLC
CBsI3p aMILTUTY/IbI 3apsifia KOHJAEHcAaTopa ¢ aMIUIUTYI0M CHJIbI
TOKa TPU CBOOOIHBIX DSJIEKTPOMArHUTHBIX KOJeOaHUAX B
U/IeaTbHOM K0JIe0aTeIbHOM KOHTYpE:
I:ITIB}L
gmax =
L)
3aKOH COXpaHEHHUS SHEPruu B HJAEATHLHOM KOJIeOATeITbHOM
3.5.2 KOHTYpE:
3.53 BrIHyXI€HHBIE 3I€KTpOMarHuTHeIE KojeOanus. Pezonanc
Ilepemennsbiii Tok. IIpon3BoacTBo, nmepenada U NoTpedIcHUE
154 AIEKTPUYECKON IHEPTUHN
cu- _H‘ _ CU” .. =H‘n“ — const.
2 2 2
»y CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTauus

BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:




- - -

E1LBLlc

3.5.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne

9JICKTPOMAIrHUTHBIX BOJIH B TCXHUKEC U 6BITy

3.6

OIITHUKA

3.6.1

IIpsMonuHeHOE pacHpOCTpaHEHHE CBETa B  OJHOPOIHOMN

cpene. Toueunslit ucTouHuk. Jlyd cBera

3.6.2

3aKOHBI OTPaKEHUS CBETA.

a=p

alp

S

3.6.3

[TocTpoenue M300pakeHHH B IUTOCKOM 3epKaie

3.6.4

3aKOHBI IPEJIOMIICHHSI CBETA.

IIpenomienue ceera:

n,sina=n,sinf.
AOCOIIOTHBII TTOKa3aTeNb MPETOMICHHUS:
abe

c
ne.——
\%

OTHOCHUTENLHBIN ITOKAa3aTelh MMpCJIIOMJICHUA:

_n, v
n - =

Xon j1y4dei B Ipu3Me.

V1=V, My =g
CoOoTHOIIEHHE YACTOT M COOTHOIICHHUE IJIMH BOJIH TIIpH
IIepexo/ie MOHOXPOMAaTHYECKOTO CBETA Yepe3 rPaHuIly pasaerna

ABYX OIITUYCCKUX CPCI:




3.6.5

[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenpHbIi yron MOJHOrO BHYTPEHHETO OTPAKEHUS:

. 1 _m
sinq,,=—=—=
n n,

OTH

3.6.6

Cobuparonyie W paccewBarolIle JUH3bl. TOHKas JIHMH3A.
DOoKyCHOE PacCCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:
1

D=—
F

3.6.7

@opmyJia TOHKOM JIMH3bL:

Q|
=
|-

VYBenuuenue, JaBacMoe JIMH30M:

F\ h
f

g

B ciyuae paccenBaroriei JMH3bI:

3.6.8

D0=>F:i0,
D




Xon Jyda, IpOILEIIIEro JUH3Y O] MPOU3BOJIBHBIM YIJIOM K
e¢ riaBHOM omnrtudyeckoit ocu. [loctpoenue u3o0pakeHUH
TOYKH M OTpe3Ka MPSAMON B COOMpAIOLIMX M PacCEUBAIOLINX

JIMH3aX U UX CUCTEMAX

dotoanmapar kak onTuyeckuit mpubop. ['ma3 kak ontudeckas

3.6.9
cucreMa
Wntepdepenus cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBUA
HaOJr01eHUS MaKCUMYyMOB u MUHHMYMOB B
UHTepPEPEHIIMOHHON  KapTUHE OT  JABYX  CHH(a3HBIX
KOTE€PEHTHBIX HCTOYHHUKOB!
3.6.
2.
MAKCIIMYMEI — A=2m—, m=0,£1,£2.+3 |
A —( I A 7
MITHIIMYMEI — A=(2m+1) > m=0,£1,£2.£3, .
Hudpakuus cBera. [ludpakunonHas pemeérka. YciaoBue
HAOJFOZICHUST  TJIABHBIX MaKCHMyMOB TIPH  HOPMAaJBHOM
naJieHUM MOHOXPOMAaTHUYECKOrO CBETa C JUIMHOM BOJIHBI A Ha
36.11 peméTKy ¢ nepuoaom d:
dsing,=mA,m=0,+(—1,+{—2,+(—3,...
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBO! IV AJIU3M
4.1.1 ['unotes3a M. Ilnanka o kBanTax. ®opmyna [1nanka: E = hv
dotonsl. DHeprus poToHa:
hc
E=hv=—=pc
3P
4.1.2 Wmnynse poroHa:
_E_hv_h
P c ¢ A
413 ®otoadpdext. OnbiTel A.I'. CroneroBa. 3akoHsl poTorhdekTa




VYpasuenue DitHmTeiHa 17151 hoTodPdekra:

E =ABbixoga+E

dorona KWMH max ?

rIe ,

A =hv =—

2
E max

KUHmax ) 3an

I
I
0
c

JlaBneHue cBeTa.
4.1.5 JlaBneHue cBeTa Ha MOJHOCTHIO OTPAKAIOILYIO0 TOBEPXHOCTh U

Ha MOJIHOCTHIO MOTJIOMIAOITYHO ITOBEPXHOCTH

OU3UKA ATOMA

4.2.1 [Inanerapnast MoJeIb aToMa

[Toctynatel bopa. M3nydenue u moryomieHue ¢GOTOHOB TPHU

IIEPEX0JIE aTOMA C OJJHOI'O YPOBHS PHEPIUU Ha APYTOM:

4.2.2 hv = he =|E,r—E

I - -

m
Y

JluHeiuaTeie CIEKTPHI.

CnekTp ypoBHEH 3HEpPruu aToMa BOJOpOJa:

423
—13,65B
E =_2°% 4-123,

i

OU3NKA ATOMHOI'O AIPA

431 Hyxnonnas mopnens siapa Ieitzenbepra — VBanenko. 3apsin
o saapa. MaccoBoe uncio saapa. M3otonsl

PannoakTHBHOCTE.

Anbda-pacnan;
43.2 X Y+ JHe

bera-pacnan.

DNeKTPOHHBIN B-pacnan:




A A 0 ~
7 Xz Y + je+v,

[Tozutponnslii B-pacman:
XA Y+ Y5+ v,

I'amma-uznydenue

3aKOH paiMOaKTUBHOIO pacnajia:

—t

N(t)=N,*2"
433
[Tycts m — Macca paguoakTUBHOTO BemiecTBa. Toraa
-t
m(t)=myx2"
434 Snepuble peakuuu. Jlenenue u CUHTE3 sACp




YYEBHO-METOJIWYECKOE OBECITEYEHUE OBPA30BATEJBLHOTO
MPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ1S1 YYEHUKA
®dusuka. 10 knace. YueOHUK. (0a30BbIi U yTriIyOIEeHHBIN YPOBHN)
Msxumes I'.4., byxosues b.b., Corckuit H.H. / [1ox pen. [TapdentreBoit H.A.,

[Ipocsemenue, 2022 ¢

METOANYECKHUE MATEPUAJIbBI JIS1 YAUTEJIA

e 3anaynuk no gusuke 10-11 xnacc / PeimkeBuu A.II.

e (COopuuk 3a1a4 no ¢pusukel0-11 knaccwl. bazosslii yposens / [lapdentrera H.
A.

o ®wusuka. Pabouune nporpammel. [Ipeamernas muaus y4eOHHKOB

"Knaccuueckuii kypc". 10-11 knaccst / [llaranuna A. B.

e Terpanp ms naboparopHsix padot mo ¢usuke, 10, 11 k. / [Tapdpentbera

H.A.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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