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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
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Konrtpoabubie | IlpakTudyecku
n/n MPorpaMMblI Bceero oOpa3oBaTejibHbIEC
padoThI e padoThI
pecypchl
Pa3znen 1. HAYUYHBIA METO/ ITO3HAHUSI ITPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TIPUPOIBI 6 bubmorexa OK
) y A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuemarnka 10 ! https://m.edsoo.ru/f16b68d7
bubnmmoreka [IOK
22 Aunamuka 10 https://m.edsoo.ru/f16b68d7
. bubmuoreka [JOK
2.3 Craruka TeEpOTO TN > ! https://m.edsoo.ru/f16b68d7
bu6nunorexa [JOK
24 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1 hitps://m.cdsoo.rw/f1 6b68d7
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
N bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 15 1 hitps://m.cdsoo.rw/f1 6b68d7
3.2 Tepmonunamuka. TerioBble MalTUHBI 20 1 buGnnorexa [IOK

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 I1OCTOSIHHBIN IEKTPUIECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43| TOKI B pasmmiHeIX cpeax 6 https://m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 54
Pazznen 5. PUSHUECKH TPAKTUKYM
. bubnuorexa [JOK
> PusHHecKHit MpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [{OK
Pesepriioe Bpev 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC

KoimyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoannbie | TlpakTudyeckue (idpp )
NporpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
but6mmoreka [{OK
11 Marhuthoe nosie 14 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 DneKTpoMarHuTHasi UHAYKIUS 13 1 hitps-//m.cdsoo.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
but6mmoreka [JOK
2.1 MexaHnndeckue KojieOaHus 10 hitps://m.ods0o.rw/39859¢f1
bu6nmoreka [JOK
2.2 DNeKTpOMarHuTHbIE KoJeOaHus 15 hitps://m.eds0o.rw/39859f1
23 MexaHu4eCcKHe U DJIEKTPOMArHuTHbIE 10 1 bu6muoteka [IOK
' BOJIHBI https://m.edso00.ru/39859¢f1
bu6nmmoreka [JOK
2.4 Onrruica 25 I https://m.eds00.1ru/39859¢f1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OcuoBel CTO

5

but6mmoreka [JOK
https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
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Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 KopnyckynsipHO-BOJIHOBOU Ayaln3m 15 https://m.edsoo.1u/39859¢f1
bu6mmoreka [IOK
4.2 Pusiica atoma > https://m.edsoo0.ru/39859ef1
43 ®u3nka aTOMHOTIO $/1pa ¥ 3JIEMEHTAPHBIX 5 bubmuorexa [JOK
’ YaCTHIL https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKHU

Bbu6nuoreka [JOK
5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edso0.1u/39859¢f1
Hroro no pazgeny 12
Paszea 6. PU3UNUYECKHAN MPAKTUKYM
. bubmuoreka [JOK
6.1 Dusirieckiit MpaKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro no pazneny 16
Pa3nes 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cucrematusanus 1 0000IIeHIE
71 MIPEAMETHOTO COAEPIKAHMS U OIbITa 15 bubmunoreka LIOK
' JesITebHOCTH, TPUOOPETEHHOTO IPU https://m.edsoo.ru/39859¢f1
n3yueHnu kypeca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOE Bpems 10 bubmuoreka [JOK



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

10 KJIACC
KoJsmn4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Kontpoasnbie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI e padoThI
pecypcbl
1 ®uszuka — pyHIaMeHTanpHas HayKa O | bu6numoreka IIOK
pUpoze https://m.edsoo.ru/1beef346
) HayuHb1ii MeTO1 TO3HAHUS U METOIbI | bu6mmoreka [IOK
HCCieI0BaHus (U3HYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOIIECCE
3 HOSHaPII)I/IS{ MPUPOABI pHa6m(£))1eHHe u 1 bubmmorexa [JOK
bHp ) https://m.edsoo0.ru/34¢49931
9KCIIEPUMEHT B (hU3HKe
4 Crioco0b1 n3MepeHust PU3NIECKUX 1 bubnuoreka LIOK
BEJINYNH https://m.edsoo.ru/ca2def03
AOGCOMIOTHAS M OTHOCHUTEIBHAS
5 HOTPEIIHOCTH U3MEepPEeHHH (PU3NIECKUX 1 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJTMYNH
MopenupoBanue B ¢pusuke. Poib u
6 MeCTO (PU3HUKHU B OPMUPOBAHUU 1 bu6nuoreka [IOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU NEATEIbHOCTH JIIOIeH
Mexanunyeckoe aBuxenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 bu6moreka [{OK

MCXaHUYCCKOI'0O ABMKCHHUA. HpﬂMaH n
06paTHa;1 3aJa4yu MCXaHHKHU

https://m.edsoo.ru/e9a52102



https://m.edsoo.ru/e9a52f02
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Paaunyc-BekTop MatepuanibHOM TOYKH,
€ro MPOEeKIUU Ha OCH KOOPAUHAT.

bubmuoreka [JOK

8
Tpaektopus. [lepemenienne. CKOpoCTb. https://m.edsoo.ru/30al108a5
WX npoekuuu Ha OCU KOOPAUHAT
PaBHOMEpHOE NIpsIMOJIMHEWHOE

9 nBukenue. ['papudeckoe onvcanue bubnuoreka LIOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.eds00.ru/89ba7190
JBUKEHUS

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

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

12 MPSAMOJIMHEWUHOT O JBUKEHUS C Bubmmorexa [JOK

p https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOoaHoe najeHue. Y CKopeHue

13 CBOOOIHOTO MajieHns. 3aBUCUMOCTh but6mmoreka [IOK
KOOpIHMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduxu

14 JIBmxeHue Tena, OpOIIEHHOTO MO/ bu6mmoreka [{JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuHeliHoe nBuxkeHUE. [[BrKeHNe
110 OKPYXHOCTH. YTJIOBas U JUHEHHAs

bu6mmoreka [IOK
15 ckopocTtb. [lepron u yacrora.

L{eHTpOCTPEMUTENBHOE U TTOJIHOE
yCKOpEeHue

https://m.edsoo.ru/331961be



https://m.edsoo.ru/71cbb4f5
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KonTtponbHas pabora 1o Teme

bubmuoreka [JOK

16
"KunemaTtuka" https://m.edsoo.ru/1242{32¢
[IepBblit 3ak0H HproTOHA.

17 HHueprimanbHble CHCTEMBI OTCUETA. bu6moreka [JOK
[Tpuniun otHocuTensHOCTH [ amuest. https://m.edsoo.ru/5a9¢4a64
HewuneprinansHble CHCTEMBI OTCUETA

13 Cuna. PaBHOEHCTBYIOIIAS CHJIA. bu6mmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeinicteue ten. Tpernil 3aKk0H bu6muoreka [JOK
Hrrotona https://m.edsoo.ru/57dbas505
ITpuHumn cynepno3uiuu cui. Pemenue

20 3ap ay Ha Il };IMSHGHI/IG 3aKOHOB bubmorexa [OK

A p https://m.edsoo0.ru/bdf997fb
Hsrorona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIICHTHOCTh TPABUTALIUOHHON U bubmorexa [TOK
. p . https://m.edsoo.ru/9aba2b0a
MHEPTHOU MacChl

” Cuna TSKeCTH U YCKOPEHHE bubnmoreka [JOK
CBOOOJTHOTO TIAJICHUS https://m.eds00.ru/22757f26
JIB>keHre HeOeCHBIX Te U UX

” UCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka LIOK
KOCMUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kemnepa

bubmoreka [JOK
24 Cuia octu. 3akoH ['yka. Bec tena
H1a YHPYTOCTH. SaKor £ yX e https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u Buasl cui bubnuorexa LIOK

25 TpeHus. J[BUKEHHUE B )KUIKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIBI CONIPOTUBIICHUS CPEIbI https://m.edso0o.ru/2cb29676

26 Hasnenue. I'ugpocrarnyeckoe bubnuoreka LIOK
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nasienue. Cuiia Apxumena

https://m.edsoo.ru/a28aa7ad

AOCOJIFOTHO TBEPJI0€ TEJIO. bu6mmoreka [JOK
27 [TocTynatenbHOE 1 BpamaTeibHOE bu6mmoreka [JOK
JIBIKEHUE TBEPJIOTO TeJa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbI OTHOCUTEIBLHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuibl https://m.edso0o.1ru/653d3459
CnoxxeHue Cuil, IPUIOKEHHBIX K
29 TBepAOMY Teny. LIeHTp TskecTH Tena. bu6nuorexa IIOK
VYcnoBust paBHOBECUS TBEPAOIO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcUs
bubnuoreka [JOK
30 Pemienue 3anau
A https://m.edsoo.ru/dc1caacO
31 KonrtponbHas pabora no Teme bu6nuorexa IIOK
"Tunamuka. CtaTuka TBepaoro Tena" https://m.edsoo.ru/9f5a574¢
Nmnynbc maTepuaibHOM TOUKH,
1 CHUCTEMBI MaTEpUaAIbHBIX TOUEK. L{eHTp bubnuorexa [JOK
MAacc CUCTEMbI MAaTEPUAJIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUH IIEHTPA MAcCC
WMty nibC CHIIBI 1 I3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHEHUsI UMITYJIbCa Bubamorexa [IOK
’ P y ’ https://m.edsoo.ru/13f0a221
PeakTuBHOE nBUXKEHUE
MoMeHT uMItysbca MaTepUATBHON
34 touku. [IpencraBienue o coxpaHeHUN bubmuoreka LIOK
MOMEHTAa UMIIYJIbCa B IEHTPaJIbHbBIX https://m.edsoo.ru/d6532eb9
HOJIAX
bu6mmoreka [IOK
35 Pewenne 3anau
s https://m.edsoo0.ru/f7706d63
36 Pabota cuibl Ha MaJOM U HAa KOHEYHOM bubmmoreka IIOK
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nepemernieHuu. ['paduyeckoe
npeacTaBieHue paboThl CUIIBL.
MOITHOCTE CUJIBI

https://m.eds00.ru/913974c7

Kunernueckas sneprus. Teopema 00

37 W3MEHECHNN KUHETHYECKON DHEPIUU bubmmorexa LIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKH
IloreHinanbpHble U HEMTOTEHIINAILHBIE
38 cuisbl. IloreHnmansHasg sHeprust. Bropast bubmmorexa IIOK
) priti. P https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tpetbst KocMuYeckas ckopocThb. CBsI3b
paboThI HEMOTEHIIUATBHBIX CHIT C
39 A3MEHEHUEM MEXaHUYECKO YHEPTUHA bubmmorexa TIOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTruu
Vipyrue u Heynpyrue CTOJIKHOBEHUS.
40 Yy EIZHGHI/IG Bg If }J]'IJ'II/I IS UacanbHOMI bubmmorexa TIOK
p pHy https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
A1 KonTponbHas pabota no Teme "3aKoHbI bubnuorexa [JOK
COXpaHEHUs1 B MEXaHuKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasieHUl 0 IPUPOIE
P pap bu6mmoreka [IOK
42 Teru1oTel. OcHoBHEBIE nooxkeHusS MKT.
https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBckoe nBrKeHNE
Ctpoenue ra3000pa3HbIX, JKUIKUX U
43 TBTep JIBIX T, Xa paKTe I,(BI/I)KCHI/IS[ Hu bubmorexa HOK
p L P p https://m.edsoo.ru/c44d02¢e2
B3aMMOIEHCTBUA YaCTHUI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYTT (aTOMOB).
P P ya ( ) bubmuoreka [JOK
44 KomnuectBo Bemectna. IlocTosnnaas

ABoraapo

https://m.edsoo.ru/c5b72ab7
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Temneparypa. TemnoBoe paBHOBECHE.

bubmuoreka [JOK

45
IlIxana Ienbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemerue sanas https://m.edsoo.ru/1531abas
bu6mmoreka [IOK
47 " iras. [’
FICATIDHBI Ta3. 1 a30BRIC SAKOHDI https://m.edsoo.ru/1deb2367
43 VYpaBuenue Menneneepa-Kianeiipona. bubnuoreka [JOK
Pemrenue 3amgau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TemmepaTypa. 3aKoH bubnmoreka [JOK
JanpToHa https://m.edsoo.ru/14¢02d1f
50 W3omporeccsl B naeanabHOM rase ¢ bubnuoreka LIOK
MMOCTOSHHBIM KOJTMYE€CTBOM BEILIECTBA https://m.edso0o.ru/68878d51
I'padpuueckoe npeacrapieHue
51 I/IEOI(II) OIIECCOB: I:130Te Ma, ©30X0pa Bubmmorexa LIOK
pont ' PMa, pa, https://m.edsoo.ru/1344327b
u3o006apa
bu6mmoreka [JOK
52 OcHoBHoe ypaBHenre MKT
HOBHOC ypaBHCHH https://m.edsoo.ru/c8094721
bub6mmoreka [JOK
53 P
CILICHe 3aad https://m.edso0.ru/10265a05
CBs13b a0CONIOTHOM TeMIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEeW KMHETUYECKON SHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEMJIOBOTO BMKCHUS
€€ JacTull
55 O06o001IeHre U CUCTEeMaTH3aIusl 3HAHUIA bubmuoreka [JOK
o Teme "OcHoBsl MKT" https://m.edso00.ru/09d12fd8
56 Konrtpomnbnas padora o teme "OcHOBbI bu6nuoreka LIOK

MKT"

https://m.edsoo.ru/13adad59
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TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycioBuil miig T/l cuctemsl.
BremHue v BHyTpeHHUE TTapaMeTpHhI.

bu6mmoreka [IOK

57
[TapameTpsl T/] cucTemsbl Kak cpeHUE https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIUYUH, OMTUCHIBAIOIIUX €&
Ha MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpown3BonbHas penakcanus TJ] bubmorexa TIOK
P p ! https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenp neanbHOro ra3a B
59 TEPMOJMHAMHUKE. Y CIIOBUS bubmmorexa [OK
p 0¢ https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJIETN
60 VYpaBuenue Meneneea-Knanelipona u bu6mmoreka [JOK
BBIPAXCHUE Ul BHYTPEHHEU SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxenue a1 BHyTpeHHEN SHEPTrUn
61 OJTHOATOMHOTO UJEaIbHOTO rasa. bubnuorexa [JOK
KBazucrarnueckue u HecTaTUYECKUe https://m.edsoo.ru/ac5cacl5
MPOLIECChHI
DnemeHTapHas paboTa B
2 TepMoJIMHaMUKe. Beruncnenue paboTsl bu6nuorexa IIOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMMe
Tennomnepenada kak crmoco0d U3MEHEHUS
63 BHYTpeHHe# sHeprun TJ1 cucteMsl 6e3 bu6morexa TIOK
yp p https://m.edsoo.ru/3d734561
COBEPIIICHHSI pabOTHI
64 KonBek1us, TemionpoBOgHOCTb, bubmuoreka [JOK
U3JIyYEeHUE https://m.edsoo.ru/157b54cd
65 KomnuectBo Temnorel. TennoéMKOCTh bu6moreka [JOK
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Tena. Y ienbHas U MOJISIpHAS
TEIIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTIJINBA

https://m.edsoo.ru/7ba67355

66 Pacuér konmuyecTBa TEIUIOTHI MpU bu6mmoreka [JOK
TeTuIonepeIaue https://m.edsoo.ru/1dbSad4e
67 [MonsTre 06 aqnabatHOM mporecce. bu6mmoreka [JOK
[TepBrlil 3aKOH TEPMOAUHAMUKHU https://m.edsoo.ru/d8098824
KomnmuecTBo TeminoTel u paboTa Kak
68 MEpbl U3MEHEHUSI BHYTPEHHEN SHEPTUU Bubmmorexa [JOK
P yIp p https://m.edsoo.ru/b047alcd
T/ cucteMsl
BTopoii 3aKk0H TepMOJIMHAMUKY 1JIs
69 PaBHOBECHBIX 1 HEPABHOBECHBIX bu6nunoreka LIOK
nporeccoB. Heo6paTumocTsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MTPOLIECCOB
70 [IpyHIMIIBI 1EMUCTBUS TEIIIOBBIX bu6mmoreka [{OK
maruH. KITJ] https://m.edsoo.ru/2¢945513
71 Maxkcumansaoe 3HaueHne KIT. [{uxr bubmuoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
72 P
CHicHie sanat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTICKThI
7 HUCIIOJIb30BAHMS TEIUIOBLIX JIBUTrATEIIEH. bu6moreka [JOK
TernnoBoe 3arpsA3HEHNE OKpYyKaromen https://m.edsoo.ru/9867aaa7
cpenbl
bubmuoreka [JOK
74 Pewrenne 3ana
HHCHHE Sanat https://m.edsoo.ru/c8c70432
75 O06o001eHre 1 cucTeMaTru3aIus 3HaHUIA bubnuotexa [JOK

1o teMe "TepMmoauHamuka. TemioBbie

https://m.edsoo.ru/28d62b3f
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MaIuHe!"

KonTponbhas pabota no teme

bu6mmoreka [JOK

76
"Tepmonunamuka. TerioBbie MaTMHBL" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHye 1 KOHACHCAIINS.
77 I/Icﬂa egne U KUMeHue. Y gebHas bubmmorexa TIOK
P e https://m.edsoo.1u/6£8¢6777
TETI0Ta Mapoodpa3zoBaHus
HaceplieHHble 1 HEHACHIIICHHBIE MAPHI.
KauecTtBenHnast 3aBUCHUMOCTD IIJIOTHOCTH
W IaBJIEHHS HACBIIIEHHOTO Mapa OT
78 TEMIIEPATYPhI, UX HCSaBI/ICI/IM(E)CTL oT bubmiorexa HOK
.. PatypEL, https://m.edsoo.ru/f5¢17d02
00bEMa HACKHIILIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUS OT
JIaBJIEHUS B JKUJIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCONMIOTHAS U bu6mmoreka [IOK
OTHOCHTEJIbHAS BIIAXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemienue 3agau
A https://m.edsoo.ru/18e95113
TBépnoe teno. Kpucrammueckue u
81 amopdHsble Tena. AHU30TPOINHUS CBOWCTB bubmmorexa LIOK
P ) p https://m.edso0.ru/20a88a03
KpHUCTAJJIOB
[InaByiieHre U KpUCTAIIAZAIINS.
82 VaennpHaAs TEIIOTA MIABJIEHUS bubmmorexa TIOK
A ' https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
eopmanuu TBEPIOTO Tea.
Aedop P bu6mmoreka [JOK
83 Pactsxenne u cxxatue. Casur. Moayiib
. https://m.edsoo.ru/dalaabl0
FOura. [Ipenen ynpyrux nedopmaruii
’4 TemnoBoe pacmMpeHne KUAKOCTEN U bubnuoreka [IOK

TBép)lI)IX TEJI. AHFapMOHI/IBM TCIIJIOBBIX

https://m.edsoo.ru/7baSedf2
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KOJIeOaHMI YaCTHIL BEIECTBA

[Ipeo6pa3oBanue sHEPruu B Pa3zoBbIX

bu6mmoreka [JOK

85
epexo1ax https://m.eds00.ru/97a0672f

bu6moreka [JOK

86 VYpaBHeHUE TEIJIOBOTO OalaHca

p https://m.edsoo.ru/ab15211b
87 Pemenue 3agau buGmorexa 10K
https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKEHUE.

28 Kanunnsipusie sBnenus. Jlapnenue noa bubnuoreka LIOK
HUCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
)kunkoctu. @opmyiia Jlamnmaca
O06001eHre 1 cucTeMaTu3alus 3HaHUM

" bub6moreka [JOK
89 1o TeMe "ArperaTHble COCTOSTHUS
" https://m.edsoo0.ru/0b52575¢
BellecTBa. Pa3oBble NEPEXOIbI
Konrponsnas pabora o Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorexa TIOK
P | ' https:/m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOABI
DneKTpu3alus Tea U €€ MposIBICHUS.

91 Dnektpuueckuii 3apsia. [[Ba Buaa bu6muoreka [JOK
JJIEKTPUYECKUX 3apsaaoB. [IpoBogHuKH, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKU U TTOJTYITPOBOTHUKHI
DIeMEHTapHBIN 3JIEKTPUUECKUM 3apsi.

92 3aK0H COXpaHEHUs IEKTPUUECKOTO bu6morexa TIOK

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

93 Bzaumopeiictue 3apsanoB. Toueunbie bu6mmoreka [{JOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/445b7746

94 Pemenne 3agau Bubmmorexa IOK

https://m.edsoo.ru/6b87ec5a



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/97a0672f

https://m.edsoo.ru/08fc19bc

OnekTpuyeckoe noje. Ero neiictBue Ha

bu6moreka [JOK

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

96 [IpoGuelii 3apsn. Jlunuu bubnuorexa LIOK
HaIpPsKEHHOCTY JIEKTPUYECKOTO OJIA. https://m.edsoo.ru/3dac6957
OaHOPOAHOE AIEKTPUICCKOE TI0JIe
[TorenmanpHOCTH

97 3JIEKTPOCTATUYECKOTO 1oJIsi. Pa3HOCTH bubmmorexa [JOK

p ' https://m.edsoo.1u/80021447
MOTEHIIMAJIOB U HAIPSHKEHUE
[loTenumanbHas HEPrus 3apsiia B
98 3JIeKTpocTaThdYecKoM moJe. Ilorenmuan bubmmorexa TIOK
P ' https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OISt
CBs13b HANPSKEHHOCTH TOJIS U

99 a3HOCTHU MOTEHIINAIOB JJII bubmmorexa TIOK
p https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO MOJIs

100 [IpuHIMTO Cynepno3uLu bubnuoteka [JOK
BJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe

b K

101 Pemrenue 3amgau nommorexa O

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

102 [Tone Toueunoro 3apsna. [lone bubnuorexa [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo0.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO MO

103 00BEmy mapa. [lone paBHOMEpHO bubmmorexa LIOK

y P ) p . P https://m.edsoo.ru/f7a665¢ee
3apsOKEHHON OECKOHEYHOM MITOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubnuoreka LIOK
noJie. Y CJIOBUE PaBHOBECHS 3aps0B https://m.edsoo.ru/32405eab

105 JIMDIEeKTPUKY U TTOTYIIPOBOIHUKH B bu6muoreka [IOK
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OJICKTPOCTATUYCCKOM II0JIC

https://m.edso00.ru/060ebab5s

Kongencarop. D1nekTpoéMKOCTh

bub6mmoreka [JOK

1 . .
06 KOHJIEHCATOpa. DIIEKTPOEMKOCTD hitps://m.cdsoo.rw/845b4£73
MJIOCKOTO KOHICHCATOpa
107 [TapamiensHOE COeTMHEHHE bubnuorexa LIOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTenbHOE COEAUHEHUE bubmuoteka [JOK
KOHJIEHCATOPOB https://m.edso00.ru/1€992920
109 DHeprus 3apssKeHHOTO KOHeHcaTopa bubmorexa [OK
P P A p https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
11 JIBukeHue 3apsKeHHON 4acTUIIbI B bu6nuoreka LIOK
OZHOPOJHOM JJIEKTPUUECKOM MOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o001IeHre 1 cUucTeMaTH3aIus 3HaHUHA bubmuorexa [JOK
1o TeMe "DnekTpudeckoe mnosie" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme bubnuorexa [JOK
"Onexrpuueckoe noiue" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBINM TOK. Y CIIOBUS
115 CyIIECTBOBAHUS MOCTOSHHOTO bubmorexa [TOK
y https://m.eds00.1ru/233311b5
AJIEKTPUYECKOTO TOKA
bu6mmoreka [IOK
116 41 .H DJ1C
CTouHHKH TOKa. Hanpsbikerne i 91 https://m.edsoo.ru/0839al15
117 3akoH Oma 1 ydacTKa LernH. bubmuoreka [JOK
DIIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COTPOTUBIICHUS bu6mmoreka [JOK
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OAHOPOJHOI'O IMTPOBOAHUKA OT €TI0
JJIMHBI U IJI0INAAU IMOIIEPEUYHOTO
CCUCHUA

https://m.edsoo.ru/95fcdf51

119 VY nenpHOE COMPOTUBIICHHE BEIIECTBA. bu6mmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, NapaIeNIbHOE, bu6mmoreka [JOK
CMEIIAaHHOE COCIUHEHUE IIPOBOJHUKOB https://m.edsoo0.ru/236f7¢07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX bu6nuorexa IIOK
nenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [JOK
122 P
CHICHHIE anat https://m.edsoo.ru/3881b469
123 Pabota 31ekTpruueckoro Toka. 3akoH bu6nuoreka LIOK
Hoxoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [JOK
124 Pemere 3a1a: https://m.eds00.ru/6761bf0f
MOMIHOCTD 3JAEKTPUUYECKOTO TOKA.
125 TenioBasi MOILIHOCTb, BbIAEIsAEMast HA bubmorexa [OK
m » BRI https://m.eds00.1u/99750a6f
pe3ucrope
bu6mmoreka [JOK
126 Pemere 3a1a: https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEee CONPOTUBIICHUE bu6nuoreka [JOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 715 IOJTHOM (3aMKHYTOM) bubnuorexa [JOK
AJIEKTPUYECKOMN LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 P
ClHICHHE saiad https://m.eds00.ru/3580b679
130 MOomHOCTh UCTOYHUKA TOKA bu6morexa TIOK

https://m.edsoo.ru/a0ae51d8
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but6mmoreka [IOK

131 Koporkoe sambrikare https://m.eds00.1u/546£5632
132 Konpaencarop B 11enu NOCTOSIHHOTO TOKa bu6morexa TIOK
A pBI https://m.eds00.ru/3536813¢e
bu6mmoreka [JOK
133 P
CHICHHIE anat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no teme "IlocTostHHBIN bubmuoreka [JOK
AJEKTpUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "llocTossHHBIN bubnuotexa [JOK
INEKTPUYECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau no teme "[locTosHHBIN bu6mmoreka [IOK
AJIEKTPUYECKUMA TOK" https://m.edsoo.ru/eb5d4687
O6o001enre u cucTeMaTru3alus 3HaHU
137 o TeMe "[loCTOSTHHBIN AIIeKTpUYSCKUi bubmmorexa OK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas padbota no teme bubnuoreka LIOK
"TTocTOsTHHBIN PTEKTPUYECKUMA TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJIEKTPUICCKUI bubmorexa TIOK
P HICCTE. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpPOBOIUMOCTb
DIEKTPUYECKHUI TOK B pacTBOpax U
140 acIuiaBax 3JIEKTPOJUTOB. 3aKOHBI bu6morexa TIOK
P p ) https://m.edso0.ru/4b423491
®dapanest 15 JIEKTPOIn3a
bu6mmoreka [JOK
141 i !
DneKkTpuyeckuil Tok B razax. [lnazma hitps://m.cds0o.r/92d92676
142 DIEKTPUUYECKHI TOK B BaKyyMe. bu6nuoreka [JOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUI TOK B bubmuorexa [IOK
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MOJIyTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660

144

[TorynpoBOTHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.eds00.1ru/83622200

145

@u3nYECKUil NPaKTUKYM 110 TEME
"N3mepeHne CUIIbl TOKa U HaIPSDKEHUS
B LIENH OCTOSIHHOT'O TOKA MPH MOMOIIU
AQHAJIOTOBBIX U LU(PPOBBIX
HU3MEPUTEITBHBIX TPUOOPOB" HIIN
"3HaKOMCTBO C ITUGPOBOM
nabopatopueii o ¢usuke. [Tpumepsr
U3MepeHus PU3NYECKUX BETUYUH MIPU
MOMOIIM KOMITBIOTEPHBIX TaTYHKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

146

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO JBHXKCHUS
C IIeJIbI0 OMPE/IEIICHNS MTHOBEHHOM
ckopoctu"

bubmuoreka [JOK
https://m.edsoo.ru/f629215f

147

@u3HUeCcKUil NPAaKTUKYM 110 TEME
"N3mepenne yCKopeHus Ipu
MPSMOJTMHEHTHOM PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOHU INIOCKOCTH"
iy "MccnenoBanre 3aBUCUMOCTH Iy TH
OT BPEMEHH MIPU PABHOYCKOPEHHOM
NBIKeHUN"

bu6mmoreka [IOK
https://m.eds00.1ru/6960b6ef

148

®u3HYeCKUil NPAaKTUKYM 110 TEME
"N3mepeHne yCKOpeHus CBOOOIHOTO
najgenus" win "M3yuenue nBuxKEHUS
Tesa, OPOIIEHHOTO TOPU30HTATILHO"

bub6moreka [JOK
https://m.edsoo.ru/d1ea2402

149

@uU3HYECKU NPAKTUKYM 110 TEME
"U3ydyeHue qBUKEHMs Tejla 10

bubmuoreka [JOK
https://m.edsoo.ru/bef53514
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OKPY>KHOCTH C TIOCTOSTHHOM TI0 MOTYJTIO
ckopocthio" win "MccnenoBanue
3aBUCUMOCTH TIEpHo/ia oOparieHus
KOHHUYECKOI0 MasTHHKA OT €T0
napameTpoB"

150

@u3HYECKUil NPAKTUKYM IO TEME
"N3MepeHne paBHOAEHCTBYIOIIEH CHJITBI
pU JBUKEHUU OpyCcKa IO HAaKJIOHHOMN
miockoctu" unu "[IpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
OpycKa Mo HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

151

@u3HYECKUil NPAKTUKYM IO TEME
"UccnenoBadne 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIIMX B IIPYKUHE U
PE3UHOBOM 00pa3Ile, OT UX
nedopmaruu” uin "MUzydeHue
JBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKUid
6moK"

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

152

®u3HYECKUil NPAaKTUKYM IO TEME
"Uzmepenune koddduimenTa TpeHus mno
BEJTMYMHE YTII0BOTO KO3 dHUIIHEeHTA
3aBucuMocTtd FTp(N)" wm
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM MJIOCKOCTHU C MEpEMEHHBIM
Kod(pureHTOM TpeHus" win
"3y4yeHue OBUKEHUS Ipy3a Ha By C
TpeHueM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607
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153

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue ycaoBUid paBHOBECHS
TBEPJIOTO TeNA, UMEIOIIETO OCh
Bpamenus" win "KoHcTpynpoBaHue
KPOHILITEWMHOB U pacy€T CUJI ypyroctu"
iy "M3ydeHne ycTOMYUuBOCTH
TBEPAOrO Tella, UMEIOIIETO MJI0MAab
onopsl"

bu6mmoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

DU3NYECKUN TPAKTUKYM I10 TEME
"M3Mepenne uMItyabca Tesa mno
TOpMO3HOMY IyTH" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETTN
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCa TeJla C UMITYJIbCOM CHIIBI"
win "HccnenoBanue coxpaHeHuUs
UMITyJIbCa MPU yIPYroM
B3aumozeiicteun" unu "Mamepenue
KMHETHYECKOM SHEPIruH Tela Mo
TOPMO3HOMY IIyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28¢e

155

du3nyecKuil MpakTUKyM 110 TeMe
"H3yueHne n30TepMHUECKOro mpolecca
(peKOMEHI0BaHO UCIOIb30BAHNE

G poBoit 1abopaTopun)" wUiIn
"M3y4eHne n30XOpHOro mpouecca” nin
"N3yuenne nzodapHoro npouecca’ uim
"IIpoBepka ypaBHEHUS COCTOSIHUS"

but6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKUN TPAKTUKYM I10 TEME
"M3Mepenne yaeabpHOM Tem10EMKOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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unu "MccnenoBanue mpoiecca
OCTBIBAHUS BelllecTBa" WU
"UccnenoBanue aquadaTHOrO
nporecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTHUH
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS 1
TEMIEPaTypbl KUTICHUS KUIKOCTEH"

157

DU3NYECKUN TPAKTUKYM I10 TEME
"N3ydyeHne 3akOHOMEPHOCTEM
HCIIAPECHUS KUIKOCTE" HIIH
"U3mepenue yiebHOM TeTIOThI
raByieHus bpaa" win "M3ydenue
CBOMCTB HACBHIIIEHHBIX MTAPOB" WIIN
"N3mepeHne abCcoMOTHOM BIAXKHOCTH
BO3/lyXa M OI[EHKa MacChl TapoB B
nomeniennn". 3mepenue
KOd(pPUITUEHTA TOBEPXHOCTHOTO
HATSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

DuU3NYECKUN TPAKTUKYM 10 TEME
"HaOnroieHue npeBpalieHus SHepriuu
3apsHDKEHHOr0 KOHJIEHCATOpa B SHEPTHUI0
U3JIy4EeHHs CBETOAMOAA" WU
"HM3y4eHne MpOTEKaHUs TOKa B LIETIH,
coJiepskalleil KoHaeHcarop" win
"PacnipenieneHne pasHoCTU
HOTEHIIMAJIOB (HAMPSDKEHUS ) IPU
IIOCJIEI0BATEILHOM COEIMHEHUH
KOH/IEHCaTOpOoB"

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

159

DU3NYECKUN TPAKTUKYM 10 TEME

but6mmoreka [IOK



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5

"NccneqoBanue CMENIaHHOTO
COEJIMHEHHUS PE3UCTOPOB" MU
"NU3Mepenne y1eIbHOr0 COPOTUBIICHUS
npoBoaHukoB" win "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaTPSOKEHUS TS JTAMIThl HaKaJTuBaHMs "

https://m.edsoo.ru/2b179d98

®u3nUeCKUil NPaKTUKYM IO TEME
"HaGmronenue anekTponusza’ win
"U3Mepenue 3apsia OJHOBAIIEHTHOTO
noHa" wiu "ccnenosanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COINPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIEPaTypbl" WIH
"CHATHE BOJBT-aMIIEPHOU
XapaKTePUCTUKH aroaa"
PesepBuEbIil ypok. O000IIIEHE U
161 CI/ICTEMaTI/ISZ pI/Iﬂ 3HAHHUHU 110 TEME Brbmaorexa [IOK
" H" https://m.edsoo.ru/ed017d93
Kunematnka
PesepBurnlii ypok. O000111€HIE 1
162 CI/ICTIG)MaTI/ISZIIl)I/Ifl 3HAHUH 110 TEME Bubmaorexa OK
" " https://m.edsoo.ru/3149956b
Jnnamuka
Pesepsubiil ypok. O000IIEHNE U
163 CI/ICTIe)MaTI/I?,ZpI/ISI 3HAHUH 10 TEME Bubmioreka LOK
" B " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tea
PesepBHblil ypok. O000IIEHHE U
164 CHCTEMaTmZpH;I 3HAHUHU II0 TEME Bubmaorexa LOK
" B " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUSI B MEXAHHUKE
PesepsHrIil ypok. O000IIEHHE U
P P EH bu6mmoreka [JOK
165 CHCTEeMaTHu3alus 3HaHUH 110 TeEME

"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON

https://m.edsoo.ru/de148976
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teopun"

PesepBHEIi ypok. O600ICHHE 1

166 CHCTEMAaTHU3alus 3HAaHUH 110 TEME 1 Eubmmorexa IIOK
I https://m.edsoo.ru/Obcc77c¢cl

"TepmoanHaMuKa. TerioBble MalIuHb!"
PesepBHeIil ypok. O600ICHNE 1

167 CHCTEMAaTU3alKs 3HAaHHUH 110 TeMe 1 bu6mmoreka [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbIe IEPEXObI"
PesepsHblil ypok. O000IIEHHE U

168 CHCTEMaTmZpHﬂ 3HAHUHU II0 TEME 1 Bubmorexa IIOK
" B " https://m.edsoo.ru/f2381¢c0c

DIIeKTPUUYECKOE TT0JIe

PesepBusblii ypok. O0001IEHIE 1

169 CI/ICTEM&TI/BZ pI/ISI 3HAHUH 110 TeMe 1 Bubmaorexa IIOK
" EI . " https://m.edsoo.ru/3cae6dal

[ToCTOSIHHBIN PJEKTPUUYECKUNA TOK

PesepsuEblil ypok. O0001IIEHNE U

170 CI/ICTIe)MaTI/ISZ.]pI/I}I 3HaHu# 1Mo TeMe "Toku 1 bubmmorexa LOK

. " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX CpeIax
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
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11 KIIACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka KonTpoasnbie | IlpakTudecku bp
n/n Bcero u3ydeHnusi | oOpasoBaTejibHbIE
padoThbI e padoThbI
pecypcbl
BzaumoaeiicTBHE TOCTOSHHBIX
1 MarHyuTOB U IIPOBOJHUKOB ¢ TOKOM 1 bu6morexa TIOK
poBoZ ) https://m.eds00.1ru/487a8593
MarnutHoe noze. ['unoreza Amnepa
BexTop MarHuTHON UHIYKIINH.
2 [Ipun pnn CYIIEPIO3H I/IIZ MarHUTHBIX 1 bu6morexa TIOK
P vII ynep H . https://m.edsoo.ru/4clabccb
nosei. JIMHUY MarHUTHOM MHY KLU
3 MarnuTHO€ 1MoJjie POBOJHUKA C | bu6mmoreka [JOK
TokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, e€ HanpaBJICHUE U | bu6mmoreka [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6moreka [JOK
5 Pemenue 3ana 1
THCHHC 3ajad https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. | bubnuoreka LIOK
DNeKTpOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, e€ HanpaBiIeHUE U
7 MOJyJIb. JIBUKEHHE 3apsyKEHHOU | bubnuorexa [JOK
YaCTULBI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubmuoreka [JOK
8 Pemenue 3ama 1
HICHHE a7t https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopennia 1

raorerca ITOK
OIX

=K

I
TITOTTICO 1X T



https://m.edsoo.ru/504e98c7
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https://m.edsoo.ru/d518bedb

bu6moreka [{OK

10 Peenne 3anad https://m.eds00.1ru/93617bd9
MaruuTHo€ 1oJie B BEUIECTBE.
11 deppoMarHeTHKy, napa- u bubmorexa TIOK
pp - 11ap https://m.eds00.ru/30ff9608
JIMaMarHeTUKHU
OcHOBHBIC CBOMCTBA
12 dbeppomarnetukoB. [Ipumenenne bubmmorexa [TOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenue 3amad mo reme "MarauTHOE bubmuorexa [JOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amgaud mo reme "MarautHoe bubmuorexa [JOK
noje" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIIEKTPOMArHUTHOU
15 nHAyKuu. [ToTok BekTopa MarHUTHOM bubmorexa [OK
AYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIUN
bu6mmoreka [JOK
16 IIC unnysiyn https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUU bu6nuoreka [JOK
Qdapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpuueckoe nozie. Toku bubnuorexa [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B IBYKYITUXCS bubmmoreka [JOK
MPOBOJITHUKAX https://m.edso0.ru/0235¢c02
bubmuoreka [JOK
20 P
CHICHHE a1t https://m.edsoo.ru/4dfda618
b K
21 [IpaBuio Jlenma nommorexa O

https://m.edsoo.ru/bbc22726
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NunyktuBHOCTh. Karyika

22 WHIYKTABHOCTH B IIETH TOCTOSHHOTO bubmmorexa TIOK
y H https://m.edsoo.ru/621eae9d
TOKa
” Asnenue camonnaykiuu. IC bu6mmoreka [JOK
CaMOWHIYKIIAU https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU € bu6mmoreka [JOK
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3cOadl1
bu6mmoreka [JOK
25 Pemenue 3ama
THCHHC 33181 https://m.eds00.1ru/88{69d2b
2% O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHUU 10 TeMe "DieKTpouHaMuKa" https://m.edso0.ru/76484025
7 Konrponsnas padora no teme bu6nuoreka LIOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarensuas cucrema. CBoOOIHEIE
28 koneOauust. lapmonnueckue bubmmorexa TIOK
-1 ap https://m.edsoo.ru/7c1db385
Koaebanus
29 KunemaTnueckoe 1 THHAMHYECKOE bubmmoreka [{JOK
OITHCaHUE KoeOaTeIbHbBIX IBIKEHUN https://m.edso0.ru/87¢e9498
DHepreTudeckoe onvcanue. BeiBos
JIUHAMHAYECKOT0 OIMCAaHUS
30 TapMOHHNYECKUX KOJIEOAHUI U3 UX bubmmorexa LIOK
P https://m.edsoo.ru/e3¢99692
SHEPTETUYECKOTO ¥ KHHEMATHYECKOTO
OIMCaHUs
bubmuoreka [JOK
31 A a a3a KoJjieOauuii
MILTHTY 712 1 § KOJCOAHIH https://m.edsoo.ru/7a0c439a
Ilepron u yacToTa KOJIEOAHHUI.
pHOA bubmuoreka [JOK
32 IMeproa MabIx cBOGOIHBIX

KoJIcOaHUIT MATEMATHUYECKOTO

https://m.edsoo.ru/e0399319
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MasTHUKa. [leproa cBo6OIHBIX
Kosie0aHul Npy>KMHHOTO MasiTHUKA

13 3aryxaromue KonedaHusl. bubnuoreka LIOK
Brinyxaennsie konebanus. Pezonanc https://m.edso00.ru/72¢93d09

bub6mmoreka [JOK

34 A §)

BTOKOTIEOAHI https://m.edsoo.ru/6add2644
bubmuoreka [JOK

35 Penrenue 3anau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
Vpok-koHbepennus "MexaHnueckue
36 K§He6aHI/I:II) BpM 3BIKAJIbLHBIX Bubmorexa IIOK
'}'I https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O0001IeHE ¥ cUCTEMAaTH3alUA
37 3HaHUH 110 TeMe "MexaHnueckue bubmmorexa LOK
https://m.edsoo.ru/eb84182f
KoJiebanus"

18 DneKTpOMarHuTHbIE KOJIeOaHusI. bubmmoreka [{JOK
KonebaTenbHbIN KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3b aMIIUTY IbI

39 3a I;)I : KOHIEHCATOpa C aMILJIUT oyﬁ bubmorexa ILIOK

Pl KO p A https://m.edsoo.ru/093f9af1
CWJIBI TOKa B KOJIEOATEIIbHOM KOHTYPE

40 3aKOH COXpaHEHUsI SHEPTUHU B bu6mmoreka [JOK
UJealbHOM KOJIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue 3IEKTPOMArHUTHEIE

41 Kon}e]:GaHHﬂ Brin )Kp €HHBIE bubmmorexa TIOK

' YA https://m.edso00.1ru/5¢668619
ANEKTPOMATrHUTHBIC KOIEOaHUS
Ilepemennsblii TOK. Pe3ucrop u
but6mmoreka [JOK
42 KOHJICHCATOP B LIEMU TIEPEMEHHOTO

TOKa

https://m.eds00.ru/84836152
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KaTYH_IKa HHIAYKTHBHOCTHU B LICTIN

bubmuoreka [JOK

43
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st SJIEKTPUUYECKOM 1Ienn bu6mmoreka [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOoO1HOCTS IEPEMEHHOI0 TOKA.
45 AMIIIMTYAHOE U JEUCTBYIOLIEE Eubmiorexa IIOK
YA A yiom https://m.edsoo.ru/lcac6ecdc
3HAUYE€HHUE CUJIbI TOKA U HATPSHKEHUS
46 Pe3oHaHc B DIIEKTPUUYECKON I[ETTA Bubmaorexa LOK
p H https://m.edsoo.ru/087506df
bub6moreka [JOK
47 P
CIICHHE 31t https://m.edsoo.ru/al6836a4
Wneansuenif Tpancopmatop.
48 IIpousso CTBI; ne(be paqa I/Ip Eubmorexa IIOK
P A > Tepelt . https://m.edsoo.ru/f97418ae
MOTpeOICHUE IIEKTPUUECKOM SHEPTUH
DKOJIOrM4€eCcKHe PUCKHU IpU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA I/ICHOJIB?;O]faHI/ISIp Bubmaorexa LOK
YIRTYP . https://m.edso00.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCETHEBHOM
JKU3HU
bub6moreka [JOK
50 Pemenue 3ama
HHeHH Aat https://m.edsoo.ru/ee6677ed
bu6moreka [JOK
51 P
CILICHHE 3a/1ad https://m.edsoo.ru/7¢cab59{8
O0001IeHrEe ¥ cCUCTEMATH3AIII
52 3HAHUHA 110 TeMe "DIEKTPOMArHUTHEIE Bubmaorexa OK
. P https://m.eds00.ru/40102429
KOJIeOaHus
53 MexaHn4eCcKue BOJIHBL. bu6mmoreka [JOK

XapakTepUCTUKNA MEXAHUYECKUX BOJIH

https://m.edsoo.ru/a58e109f
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but6mmoreka [IOK

54 Caoii
BOMCTEA MEXQHITTCCKHIX BOTH https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 . X
3Byx. XapakTepuCTHKU 3ByKa https://m.edso0.ru/138b6109
56 Wudpa3syk u yiabTrpa3Byk. LllymoBoe bu6muorexa IIOK
3arpsAA3HEHUE OKPYXKAIOLIEH CPebl https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
5 P
7 CLICHHC 3a/1a4 https://m.edsoo.ru/cfd918bf
53 ONEKTPOMAarHuTHBIE BOJIHBI. bu6numoreka IIOK
N3ny4yenue 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus 3JIEeKTPOMarHUTHBIX BOJIH. bubnuorexa [JOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢
[Ixana >MEeKTPOMArHUTHBIX BOJIH.
60 [TpumeHeHne 3J1eKTPOMarHuTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHUKE U OBITY
[IpuHIUIIBI pauOCBS3U U
61 TeJIeBUIcHUs. Pagroiokamus. bub6mmoreka [JOK
DNEeKTpOMarHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f118
OKpY>Karolleu cpeapbl
2 KonrponsHas padora no Teme bubnuorexa LIOK
"Konebanus u BOTHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH MPSMOJIMHEMHOTO bu6nuoreka [IOK
pacmpocTpaHeHus CBETa https://m.edsoo.ru/f9566406
Pewrenue 3a1au Ha npuMeHeHUE
64 3aKOHa NPSIMOJIMHENHOT O Bubamorexa [IOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHEHus CBETa
65 Otpaxenue ceta. [Limockoe 3epkaiio. bubmmoreka [{JOK

Cdepuueckoe 3epkano

https://m.edsoo.ru/a005d2bb
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[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJBHBIN MTOKa3aTeNb

bu6mmoreka [IOK

66 eJIoMJIE . ITomHOE eHHEe
MPETOMITCHIA ™ Bj{yTp HH https://m.edsoo.ru/bc2e55¢d
oTpaxkeHue. [IpenenpHbiii yroa
MOJTHOTO BHYTPEHHETO OTPAKECHUS
Pemenue 3aga4 Ha npruMeHEeHNE
67 3aKOHOB OTPaKEHUS U IIPEITOMIICHUS bubmorexa LIOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
. bubmuoreka [JOK
68 cBeta. ClIOKHBIN cocTaB 0eIoro cBera.
https://m.edsoo.ru/d8elc3be
Ber
69 JIun3el. DOKYCHOE pACCTOSTHUE U bu6mmoreka [JOK
OIITUYECKAas cuja JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenne n300pa>keHUi B JIMH3AX U bu6nuoreka LIOK
HUX CUCTEMaX. YBeIIMUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha mocTpoeHue
71 U300paKEeHU, IOIYYAEMBIX C bubmmorexa LOK
p ’ y https://m.edsoo.ru/5a868109
HOMOIIBIO JIUH3
72 I'na3 xak onrtnueckast cucreMa bubmmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 OPUMEHUMOCTH Ir'€OMETPUUECKON bubmmorexa LOK
p p https://m.edsoo.ru/cd174al0
ONTUKU
74 CKOpOoCTh CBETA U METO/BI €€ bubmmoreka [{JOK
U3MEpPEHUs https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75 cIepcus cBeTa
Jlucnepcus caet https://m.edsoo.ru/lel6¢ccbe
76 WnTepdepennus ceeta bubmuoreka LIOK
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https://m.edsoo.ru/5fc0c638

KorepeHTHble HCTOUHUKH. Y CIIOBUS

bu6mmoreka [IOK

77 HAOJTIONICHUA MAKCHMYMOB https://m.edsoo.ru/c6416d48
MHHUMYMOB
bu6mmoreka [IOK
78 Pemerue sanas https://m.edsoo.ru/3061de2b
bu6moreka [{OK
& Hpnvencnne unrepdepenimn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Audpaxuns caera https://m.edsoo.ru/12ed04b5
21 JudpakuonHas pemeéTka. Y cioBue bu6nunorexa LIOK
HaAOII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 Pemerue sanau https://m.edsoo.ru/d58c411a
23 [TonepedyHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspusanus csera https://m.edsoo.ru/e9890fe9
bu6mmoreka [IOK
84 P
CHICHHC 3a1aq https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBIECHUS B IIPUPOJIE bubmmorexa TIOK
PHPOZ https://m.edso00.ru/0b36363d
26 O060011IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHu# 1o TeMme "Onrtuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota no teme bubnuorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuIIBl TPUMEHUMOCTH
28 KJIACCHYECKOW MEXaHUKH. 3aKOHBI bubmmoreka [{JOK

OJICKTPOAMHAMMWKHU U IMIPUHIUIT
OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c9bd77cb
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https://m.edsoo.ru/5fc0c638

[ToctynaTel cienHaIbHON TEOPHUH

bubmuoreka [JOK

89
OTHOCUTEIBHOCTHA https://m.edsoo.ru/c56105cb
[IpocTpaHCTBEHHO-BPEMEHHON
unrtepsai. [Ipeobpazosanus Jlopenia.

90 YcnoBue NpUIUHHOCTH. bu6mmoreka [JOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIeHre BpEMEHH B COKpaIlleHNe
JUTHHBI

01 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM bu6mmoreka [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13p Macchl € 3HEPTUEN U

92 HUMITYJIbCOM PEIIITUBUCTCKON YaCTHUIII bubmmorexa LIOK

Y p ’ https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBecHOE TeMIIOBOE M3ITyUCHUE bubmmorexa [OK
y https://m.edsoo.ru/f54035a5
bu6moreka [JOK
94 3akoH cMmerie B
KOH CMETICHITT BiHa https://m.edsoo.ru/1¢5{f752

95 ['umoTesa M. Ilnanka o kBaHTax. bubmuorexa [JOK
DOTOHEI https://m.edsoo.ru/a5ffa218

bub6moreka [JOK

96 OHe ¢ ¢hoToHa

HEPIUA U HMITYTILC (OTOH https://m.edsoo.ru/7fb307ec

97 ®otorddext. OnbiTer A. T bubnuorexa LIOK
CroneroBa. 3akoHsl poTod(pdexTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DHIITEWHA 151

98 ¢doroapdekra. "Kpacnas rpanuna” Bubmmorexa [JOK

- 0P P https://m.edsoo.ru/01ef4556
¢dorodpdexra

99 Jasnenue cBera. Onbitsl [1. H. bubnuotexa [JOK

JleOeneBa

https://m.eds00.ru/64b41966



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/c56f05cb

but6mmoreka [IOK

100 BomHOBEIE CBOIICTBA YaCTHIL hitps://m.cdsoo.ru/f59cfeec
Bomnus! ne bpoiia. /[inynHa BoIHEI e
101 b Oﬁﬂﬂi aI;Me Bl §6naCTI/I ! bubmmorexa LOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKaJIU3alUK IBHKYIIECICS YaCTHULIbI
102 KopnyckyasapHO-BOJIHOBOH AyaIn3M bubmmorexa LOK
PHyCKYAp y https://m.edsoo.ru/8ccab62a
103 Judpakuus 3JIeKTPOHOB Ha bubnuorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cnemndrka usMepeHniit B MUKPOMHUDPE.
104 COOI;H(()bHIeHI/ISI HeEn e enéHH(fCTeﬁp bubmmorexa TIOK
. e https://m.edsoo.ru/65783dec
['eitzenbepra
bu6mmoreka [IOK
105 Pewenue rpaguicckix sanad https://m.edsoo.ru/e70195bd
" bubnuorexa [JOK
106 Pemenme pacuCrheIx sanay https://m.edsoo.ru/ee9b3182
KontposbHas paboTa mo TeMam: BuG 110K
" non _ HNOJINOTCKA
107 OCHOBHvCTO ’ K"oprIyCKynﬂp Ho https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyajiu3m
OnbITHI IO UCCIEAOBAHUIO CTPOCHUS
108 aroMma. IImanerapHas MojelI, aToMa bubmmorexa TIOK
) p A https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
109 II b
OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunpl ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEPruu aToMa BOAOpOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJECHHOE bubnuoreka LIOK

H3ITYy4YCHUC CBCTA

https://m.edsoo.ru/f945d85¢c



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/f59cfcec

112

Jlazep

but6mmoreka [IOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens siapa
I'eitzenbepra-MBanenko. 3apsag u
MaccoBo€ 4Kciio sapa. M3oTonsl.
PannoakTuBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/34adas5de

114

3aKoH paJiMOaKTUBHOTO pacmaja.
CBoiicTBa MOHU3UPYIOIIETO
u3nyuyeHus. Bnusnue
PaZOaKTUBHOCTH Ha KUBbBIE
opranu3msl. Jlozumerpus

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBA3U HYKJIOHOB B sIJIpe.
SAnepubie cunbl. Jlepekt Macchl sapa.
Snepubie peakuuu. SnepHoie
peaktopsl. [IpoGiemMs! ympaBiseMoro
TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCMeKThl Pa3BUTUSA
SJIEPHON YPHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Meroasl peructpanuu u
HCCIICIOBAHUS AJIEMEHTAPHBIX YACTHIL.
OyHIaMEeHTAIbHBIE B3aUMOJEHCTBUSI.
Bbapuonsbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHOM
Mojienu. KBapk-riitooHHas MOJENb
aJ]pOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08ash

117

®usuka 3a npeaenamu CTaHIapTHON
Mojaenu. TéMHas matepus v TEMHas
sneprus. EnuncTBO huznveckoit
KapTUHBI MUpa

bubmuoreka [JOK
https://m.edsoo.ru/c026fd37



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/2288a0c4

Dransl pa3BUTUSL ACTPOHOMUHU.

bubmuoreka [JOK

118
3HaueHHue aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMEeHUMOCTE 3aKOHOB (PH3UKHU IS
119 00BSICHEHHSI TPUPOBI KOCMHUUECKHUX bubnuoreka LIOK
00BEKTOB. MeTo/1bl aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIIETOBAaHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEJECKOIIBI, PAHOTEIECKOIEI bubmorexa HOK
- bail ’ https://m.edsoo.ru/4877aale
BHeaTMOoc(epHast aCTPOHOMUS
Bun 38é3nnoro neda. Cossesnus,
121 SIpDKHUE 3BE3JIbI, IJIAHETHI, UX BUAUMOE bubmmorexa TIOK
p AL ’ A https://m.edsoo.ru/aac588eb
NBIDKEHUE
Comnaeunas cuctema. ComHIe.
122 ComnHeuHast akTUBHOCTE. MICTOUHUK bubmmorexa TIOK
o https://m.edsoo.ru/22748eb4
sHeprun CoJiHLA U 3BE3]
3BE3bI, X OCHOBHEIE
123 XapaKTepHUCTUKHU. [[narpamma bu6morexa TIOK
| p p . p .\ https://m.edso00.ru/42169944
CIIEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be3bI TIaBHOM MOCIIEN0BATEIILHOCTH bubmmorexa TIOK
4 A https://m.edsoo.ru/b3cb766¢
BryTpennee ctpoeHue 3BE3I.
125 CoBpeMeHHbIE TPEICTABICHUS O bubmuorexa [JOK
MPOUCXO0XKACHUH 1 3BOJtoIMK CoJlHIla https://m.edsoo.ru/d09da494
U 3BE31. OTallbl )KU3HHU 3BE3]
Mueunsiii [1yTe — Hama ["anakTuka.
126 Tune! ramaxktuk. YEpHBIE OBIPEHI B bubmmorexa TIOK
- ep JIBIP https://m.edsoo.ru/7cd10a0a
siipax rajJakTUK
127 Bcenennas. Pacinpenue Beenennoi. bubmmnoreka [JOK



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/42169944
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145

3akon Xa66ma. Teopus bombioro
B3pbIBa. PemmkTOBOE H3ITyUeHHE

https://m.edsoo.ru/3dbdf0d2

128

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

bu6moreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie nmpobieMbl acCTpOHOMUU

bub6mmoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

@U3HYECKUI IPAKTUKYM 110 TEME
"UcciienoBaHre MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MArHUTOB' MIIA
"HcciienoBaHue CBOMCTB
(dheppoMarueTukoB" UIu
"UcciaenoBanue 1eHCTBUA
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bub6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

@U3HYECKUI NPAKTUKYM 110 TEME
"N3mepenue cuiibl AMrepa" win
"N3yuyeHne 3aBUCIMOCTH CHJIBI
Amriepa OT cuiibl ToKa" Win
"OnpeneneHne MarHUTHOM MHAYKIUN
Ha OCHOBE U3MEpPEHUs CUJIbl AMriepa"

bub6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@U3HYECKUI IPAKTUKYM 110 TEME
"HccnemoBaHue SIBIEHUS
AJIEKTPOMAarHUTHOW MHAYKIMU" WK
"OnpeneneHre HHIYKIUH BUXPEBOTO
MarHMTHOTO MOJs"

https://m.edsoo.ru/c36658da

133

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS
camouHaykiu" win "COopka MoaeH
AJIEKTPOMarHuTHOTO reHeparopa’

bu6moreka [JOK
https://m.edso00.ru/b81b6391



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/3dbdf0d2

134

DU3NYECKUI TPAKTHUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

bu6mmoreka [{OK
https://m.edsoo.ru/5d159d35

135

@uU3HYECKU MPAKTUKYM 110 TEME
"[IpeobpazoBanue >HEPTUU B
MPY’KMHHOM MasTHHUKE"

bu6moreka [JOK
https://m.edsoo.ru/a28026bd

136

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes MOCIIeJ0BATEIbHO COeIMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3ucTop”
wiu "HccnenoBanue paboThl
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTr0 TOKa"

bu6moreka [JOK
https://m.edsoo.ru/89dc2d90

137

@U3HYECKUI IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

bu6moreka [JOK
https://m.edsoo.ru/b100661a

138

@uU3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue nokasaTesns IpeaoMICHUs
crexna" i "llomyuenue
N300paXeHUs B CUCTEME U3 IUIOCKOTO
3epKayia v JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

@u3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PaCCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JIUH3)" Win
"N3mepenne pOKyCHOTO pacCTOSHHS
paccerBaronuX JuH3"

bubmuorexa [JOK
https://m.edsoo.ru/b879{b3f

140

DU3NYECKUI TPAKTUKYM T10 TEME

but6mmoreka [JOK



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/5d159d35

"Habmonenue nudpakmumm,
nHTEepEPEHITNN U TIOJIIPU3AIIT
cBeTa"

https://m.edsoo.ru/8b7ac737

141

@U3HYECKUI IPAKTUKYM II0 TEME
"OnpeneneHre UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUll (110
¢dotorpadusM TPEKOB 3apsIKEHHBIX
YaCTHI[ B MArHUTHOM 110J1e)"

bu6moreka [JOK
https://m.edsoo.ru/63756¢c47

142

@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue noctossHHoM [1nanka Ha
OCHOBe HcclienoBanus Goroadpdexra"
win "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETO/INO/ OT
HarpspkeHus"

bu6moreka [JOK
https://m.edsoo.ru/eb916182

143

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3peKeHHOT0 aTOMapHOIo BO0poa
1 U3MepeHue nocrosiHHo Pundepra"

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue paiioOakKTUBHOTO
¢doHa ¢ ucnoap30BaHKEM J103UMeETpa”
nnu "M3ydenne nornomenus 6era-
YacTHUIl aTFOMUHHEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

@uU3HYECKUI IPAKTUKYM 110 TEME
"HaOnroaenus 3BE31HOI0 HEba
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN 11 ONIPEAEIICHUS
IIOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha

bu6moreka [JOK
https://m.edsoo.ru/1072021¢e



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

KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOro MoMymapus u
spkue 38E31b1" win "HaOmroneHus B
tesneckon JIyHbI, MIaHeT, TyMaHHOCTEH
U 3BE3IHBIX CKOILUICHUN"

O00011IeHNE U CUCTEMATHU3ALUS
3HaHUU. Posb GU3HUKHN U aCTPOHOMHH B

bu6mmoreka [IOK

146 9KOHOMHYECKOM, TEXHOJIOTHISCKOH,
. . https://m.edsoo.ru/ad6ddeed
COIMAIBHON 1 ATUYECKOH chepax
JeATeIIbHOCTH YeJIOBEKa
O06o001meHNe U CHCTEMaTH3aAITHS
147 3HaHuil. Posb u MecTo ¢pusnuku u bubmmoreka [JOK
ACTPOHOMUU B COBPEMEHHOW HAYYHOU https://m.edsoo.ru/18f19f7¢c
KapTHUHE MHpa
O06o001eHNe U CUCTEMaTH3aITHS
3HaHuil. Pone ¢pusudeckoil Teopun B
OPMHPOBAHUH MPEACTABICHUH O
148 inﬁnqikoﬁ Ka TEIHe MHpa, MECTO bubmmorexa LIOK
1 ap pa, https://m.edsoo.ru/c7d400£4
(bu3nyecKoil KapTUHBI MUpa B 001LIEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJICTABICHUNA O PUPOJIC
149 O06o001eHNe U CUCTEMaTH3aITHS bubmuorexa [JOK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNEe U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHui 1mo teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O00011IeHIE U CUCTEMATHU3AIIUS but6mmoreka [IOK
3HaHui no teme "J{uHamuka" https://m.edsoo.ru/2dfbafcs
152 O0001LIEHNE ¥ CUCTEMATU3AIUSL

T

ArroraicaTTOK
A\

Eix
DITOTFIOTOIO 1



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/ad6ddeed

3HaHui o teme "CTaTuka TBEpI0ro

https://m.edsoo.ru/3ccad82¢e

Tema"
O00011IeHNE U CUCTEMAaTHU3AIUS Bt LOK
B HOJINOTEKA
153 3HaHUH 10 TeMe "3aKOHBI COXPAHEHUs
" https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0001eHNEe U CUCTEMATH3ALUSA Eu6 LOK
. HOJINOTEKA
154 3HaHu# 110 TeMe "OCHOBEI https://m.ed Jedd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KHUHETUYECKON Teopun”
O00011IeHIE U CUCTEMATHU3AIUS Enf OK
. nOIMoTEKA
155 3HaHUM 110 TeMe "TepMoauHaMUKa. 1
| https://m.edsoo.ru/c63f7c10
TennoBble MaIlIUHEBI
O00011IeHIE U CUCTEMATHU3ALIUS
156 3HAaHUHU 10 TeMe "ArperaTHble bu6muorexa IIOK
cocTosHU BenlecTBa. Pa30BLIC https://m.edsoo.ru/1d36b5b1
nepexonl"
O0001IeHrEe ¥ cUCTEMAaTU3alUA Eu 10K
. HOINOTEKA
157 3HAHUM MO TeMe "DNeKTpuIecKoe
" https://m.edsoo.ru/3bf0def9
oJie
O0001IeHrEe ¥ cCUCTEMAaTU3aIIMA Eu 110K
. . NOIMoTEKA
158 3HaHuH 110 TeMe "TloCcTOSTHHBIN
B " https://m.edsoo.ru/71453¢ee6
AIEKTPUIECCKUN TOK
O00011IeHNE U CUCTEMATH3AIUS Bt LOK
B HOINOTEKA
159 3HaHUi 1o TeMe "TOKHU B pa3InyHbIX
" https://m.edsoo.ru/3d40077a
cpemax
160 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHUH 110 TeMe "MaruutHoe noJie" https://m.edsoo.ru/3b4c06ae
161 PesepBHrlIit ypok. O6001IeHNE 1 bu6mmoreka [JOK

CUCTEMaTHu3anus 3HAHUH T10 TEME

https://m.edso0.1ru/053e2248



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/32a4d1a0

"DnekTpoMarHuTHas MHAYKIUA"

PesepBubIil ypok. O6001eHIE 1

bub6mmoreka [JOK

162 CHCTEMAaTH3allUs 3HAHUH 110 TeMe hitps://m.cdsoo.ru/d63 10bfd
"MexaHn4eckue Kojieoanus" " ]
PesepBHeIit ypok. O600IICHNHE U

b K
163 CHUCTeMaTH3aIvs 3HAHUM 110 TeMe htlffsﬂ/ljr?f:cll(::)c];lro 1567bb83d
//m. UL
"DneKTpoMarHuTHbIE KosieOaHus "
PesepBHelitl ypok. O6001IeHNE 1

L64 CHUCTEMAaTHU3alNs 3HAHWM 110 TEME bubnuorexa [JOK
"MexaHU4YEeCKUE U 2JIEKTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

PezepHblit ypok. O0o01eHue u
bub OK

165 CHCTEMATHU3allHs 3HAHUM 10 TEME htI;IDSJ'I/I;I;T:;(;(])’Im 152ad1603
"Onruka" T ]
PesepBHbIil ypok. O6001IeHIE 1

. bubnuorexa [JOK
166 cHUCTeMaTHu3alus 3HaHUM 10 TeMe h:[l H/I;I T CI; 1 15beclc65
PS://M.€dS00.1TU €CicC
"OcunoBbel CTO"
PesepBubIil ypok. O6001eHIE 1
. bubnuorexa [JOK

167 cUucTeMaTu3alus 3HaHUM 10 TeMe htlfpsj?/ljmTe(Il(soc])lru/ﬂcs9d38
"KopmycKyJIspHO-BOJIHOBOM Ayanu3m" o '
PesepBubIil ypok. O6001eHIE 1

b K

168 CHUCTEeMaTH3aIvs 3HAHUH 110 TeME htlffsJ'I/Ijr(r)lT:cIi(::)(])lrﬁ/lfSI 1654
"®usnka aroma" T '
PesepBHeIil ypok. O600IICHHE 1

169 cHUCTeMaTH3alvs 3HAHUH 110 TeMe bubmuoreka [JOK
"®u3nka aTOMHOTO Apa U https://m.edsoo.ru/905¢5ce0
3J€MEHTapHbBIX YyacTuil"

170 PesepBHrliil ypok. O60011eHNE 1 bu6muoreka [IOK



https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/d6310bfd

CHCTEMaTH3alus 3HAaHHUI TI0 TEME
"DnemMeHTHI acTpopu3uku"

https://m.edsoo.ru/2bftb94c
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30BATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NMpoBepPsieMoOro
pe3yjabTarta

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUsSI 0CHOBHOM
00pa30BaTeJIbHOW MPOrPAMMBI CpeIHero 001ero 00pa3oBaHus

JleMoHCTpHUpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAyYHOUM KapTHHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTHI, B MIPAKTUYECKOHN JAEATEIbHOCTH JIFOAEH

10.2

YyuThiBaTh TpaHUIBl TPUMEHEHUS HM3YYCHHBIX (PU3UYECKUX MOJIETIeH:
MaTepuaibHasi TOUKa, MHEepIHallbHasl CUCTeMa 0Tcuéra, abCOJIIOTHO TBEPIOE
TEJI0, UJICATIBHBIN T'a3; MOJEIN CTPOEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEN,
TOYEUHBIN DJIEKTPUUECKHM 3apsi — MIPHU pelieHnr GU3NIECKUX 3a71a9

10.3

Pacnio3naBate pu3ndeckue sSBiIeHUs (MIPOLECCH) U OOBSICHIATH UX HAa OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYISPHO-KUHETUUECKONH TEOpUU  CTPOEHUS
BEUIECTBA M JJIEKTPOJMHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JBU)KEHHE, CBOOOJHOE IMaJeHHE TeJl, MABMXKEHHE 110
OKPYXHOCTH, WHEpIUs, B3aWMMOACHCTBHE Tel; AUQQy3us, OpOyHOBCKOE
JBIDKEHUE, CTPOEHUE JKUJIKOCTEH M TBEPHABIX TeJ, U3MEHEHHE 00BhEMa Tel
Opu HarpeBaHUM (OXJIaX/JEHHUHU), TEIJIOBOE paBHOBECUE, HCIapeHue,
KOHJICHCAallUs, TJIaBJIeHHEe, KpUCTaUIN3alusl, KUIIEHUE, BJIa)KHOCTh BO3/1yXa,
MOBBILICHHE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b
MEXIy MapaMeTpaMy COCTOSIHUS ra3a B M30IPOLECCAX; MEKTPU3ALHUS Tell,
B3aMMO/ICHCTBUE 3aps 0B

10.4

OnuceiBaTh MEXaHUYECKOE TBUKCHHE, HCIIOJIB3YS (PU3NICCKUEC BEITHUUHBI:
KOOpJIMHATA, MyTh, MIEPEMEIIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHia,
UMITYJIbC ~ TeJla, KUHETHYEeCKas »dHEPrusi, TNOTCHIMAIbHAS JHEPrusi,
MexaHu4eckas paboTa, MeXaHWYEeCKas MOIIHOCTh, TPU ONMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3MYECKUN CMBICI HCTOJIB3YEMBIX BEIIMYWH, HX
0003HAaYEHHUS W EIUHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIUE JIAHHYIO
(bu3NYECKyI0 BEIUYUHY C APYTUMHU BEIUYUHAMU

10.5

OnuceiBaTh U3yYEHHbIE TEIUIOBbIE CBOMCTBA TEJN M TEIUIOBHIE SIBJIECHUS,
UCTOJB3YS (PU3MUYECKUE BETUYMHBI: JaBJIEHUE Ta3a, TeMIleparypa, CpeaHss
KUHETUYecKast SHEprus Xa0THUYECKOTO JIBUKECHUSI MOJIEKYJI,
CpelHEeKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSIS dHEprus, padora raza, Kod(p(UIUEHT IOJIE3HOrO ACHCTBUA
TEIUIOBOTO JBUTaTesIsl; IPU ONHCAHUYU MPABWIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI UCHOJb3YyEMbIX BEIMYHMH, UX OOO03HAUYEHUS U €IUHHIBI, HaXOIUTh
(GopMyIbl, CBS3bIBAIOIIME IAHHYI (DU3MYECKYI0 BEIMYHMHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceiBaTh  U3YyYEHHbIE  JJIEKTPUYECKHME  CBOWCTBAa  BEIIECTBA U
AJIEKTpUYECKUE SIBJIEHUS (IPOIECChl), UCHOIb3Ys (hHU3HUECKHUE BEJINYHHBDI:




JNEKTPUYECKUN 3apsll, JJIEKTPUYECKOE II0Jie, HAINpPsHKEHHOCTh IOJIA,
MOTEHLUAN, Pa3HOCTh MOTEHIIUAJIOB; MIPHU ONKUCAHUU MPABUIBHO TPAKTOBATh
buznyecKuil CMBICI UCIIOJIb3YEMbIX BEJIMYHMH, X 0003HAYCHUS U €UHUIIBI;
yKa3bIBaTh (DOpPMYJIbl, CBSA3BIBAIOIIME TAaHHYIO (PU3NYECKYIO0 BEJIMYHUHY C
OpYTMMU BeTUYMHAMU

10.7

aHAJTM3UPOBATh (U3MYECKUE TIPOLIECCHI M SBJICHUS, UCTIONB3Ys (DU3UIECKUE
3aKOHBl M TPUHIMIBL: 3aKOH BceMHupHOro tsrotenus, [, Il m Il 3axoHbI
HproToHa, 3aKOH COXpaHEHUSI MEXaHMYECKOW IHEPIHH, 3aKOH COXPaHEHHUsS
MMITYJIbCA, TPUHLMI  CYNEPHIO3UIMUA CHUJI, MPUHIMI  pPaBHOIPABUS
WHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUYECKYIO0 TEOPHUIO
CTPOCHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CpEAHEH KHUHETUYECKOM
SHEPTHH TEIJIOBOTO JIBIDKCHHsI MOJIEKYJT ¢ aOCOJIOTHOM TEeMIEpaTypou,
MEpPBbIA 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPaHEHUS DJICKTPUYECKOrO
3apsna, 3akoH KyroHa; mpu 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOEe BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCcTH)
MIPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE TPUHIMMBI JEHCTBUS MAaIIMH, TNPUOOPOB H
TEXHUYECKUX  yCTPOMCTB; pa3nuyaThb yCIOBUS HUX  0O€30MacHOro
UCIIOJIb30BaHUS B TIOBCETHEBHOM KU3HU

10.9

BrimonaaTte OKCIICPUMCHTBI IO HCCICAOBAHUIO (bl/ISI/I'—IeCKI/IX SIBJICHUA U
IMPOLECCCOB C UCITOJIB30BAHHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/H71; IIpu 5TOM
dbopmynupoBath npodieMy (3a7ady) U THIOTE3y YY4EOHOTO DKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYIO0BaHUS, TIPOBOAUTH OIIBIT
U QOPMYJIMPOBATH BHIBOJIBI

10.10

OcyuiecTBisITh MpsIMbIE M KOCBEHHBbIE M3MEpPEHHUS (PU3NYECKUX BEJIUYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHHUs U HCHOJIb30BaTh
W3BECTHBIE METObI OLIEHKH ITOIPEIIHOCTEN N3MEPEHNI

10.11

HccrnenoBaTh  3aBUCHUMOCTH  MEXIY (U3NYECKMMU  BEIUYHMHAMH  C
UCIIOJIb30BAHUEM IIPSMBIX M3MEpPEHUH; IIpU O3TOM KOHCTPYHpPOBAaTh
YCTaHOBKY, (DUKCHpOBaTb  pe3yjbTaTbl  IOJYYEHHOM  3aBUCUMOCTHU
¢u3MUecKnX BEIMYMH B BHJE TaONWI M TpadUKOB, IeNaTh BBIBOABI TI0
pe3yapTaTaM UCCIEI0BAHMS

10.12

CobmoiaTh ipaBuiia 0€30MacHOTO TPYya MPU MPOBEICHUU UCCIICIOBAHUIA B
paMKax yueOHOr0o 3KCIIEpUMEHTa, Y4eOHO-HCCIIEI0BATEIBCKON U MTPOSKTHOM
NCSTEIbHOCTH C  HCIOJb30BAHUEM  HM3MEPHUTEIBHBIX  YCTPOWCTB |
1abopaTOPHOTrO 000PYT0BAHUS

10.13

Pemats pacuéTHble 3amauu C SIBHO 3aJlaHHOW (PU3MYECKOW MOJIENbIo,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUITE; HA OCHOBE aHANIM3a yCIOBHS
3a/la4yl BBIOUPATh (PU3UUECKYIO MOJIEINb, BBIACIATh (DU3MUECKUE BETUIHHBI
u QopMymnbl, HEOOXOAWMBIE IS €€ pelICHUsS, MPOBOAWTH PACU€Thl U
OIICHUBATH PEAILHOCTh MOJIYYCHHOTO 3HAYCHUS (PH3UUECKON BETHUNHBI

10.14

Pemrats Ka4CCTBCHHBIC 3aJa4u: BbBICTPAUBATDH JJOTN4YCCKHN




HEIPOTUBOPEUMBYIO IIETIOYKY PAaCCyKJIEHHI C OMNOpod Ha HW3y4YECHHbIE
3aKOHbI, 3aKOHOMEPHOCTH U (pU3MUecKue SABICHUS

10.15

Ucnonp3oBath  mpu  pemieHMH  y4eOHBIX  33Jad  COBpPEMEHHbIE
MHGOPMAIIMOHHBIE  TEXHOJOTMM  JJI1  TOUCKa, CTPYKTYpPHUpPOBaHUS,
UHTEpIIpPETallud W MPEACTaBICHUs Y4YeOHOM U HAy4YHO-IOMYJISIPHOMN
uHbOpMaIlMKU, TMOJYYEHHON W3 pa3IMYHbIX MCTOYHHUKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJIyYaeMyHo HH(pOpMaIUIO

10.16

[TpuBOAMTE IPUMEPHI BKJIAa POCCUHCKUX U 3apYOESIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE IPOLIECCOB OKPYXKAlOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnons3oBath TCOPCTUUCCKUC 3HAHUS T10 (1)I/I3I/IKG B HOBCGI[HCBHOﬁ KHU3HHU
s obecriedeHus 0€30MacHOCTH MpH  OOpalleHuH ¢ OpubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, JUI COXPAHEHHS 3I0POBbSI U COOJIOJCHHS
HOPM 3KOJIOTHYECKOT0 IOBEICHUS B OKpY>KaloIlei cpere

10.18

PaGorate B Tpymme C BBIOJHEHHWEM Pa3TUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbI, PAllMOHAIBEHO PaCIpeeNiaTh 00I3aHHOCTH U
IJIaHUPOBATL JACATCIIBHOCTb B HCCTAHAAPTHBIX CHUTyallUAdX, aJACKBATHO
OLCHUBAThL BKJIaA KaXJ0ro w3 Y4YaCTHUKOB TPYIIIIBLI B PCHICHUC
paccmaTpuBaeMoil mpoOIeMbl

11 KVIACC

Kon
NpoBEpPsEMOro
pe3yiabTarta

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbHOW MPOrPaAMMBI CpelHero 001ero 00pa3oBaHus

JleMOHCTpHpOBATh Ha MPHUMEPax pojb U MecTo (pusuku B popMupoBaHUH
COBPEMEHHOM HAYYHOW KapTHHBI MUDPA, B Pa3BUTUH COBPEMEHHON TEXHHMKHU
U TEXHOJOTW, B MPAKTUYECKOW JEATEIbHOCTH JIOJECH, LEIOCTHOCTh M
€AMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4YuTBIBaTh TPAHHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOMAETICH:
TOYEUYHBIN DJIEKTPUYECKUM 3apsij, sIepHas MOJEIb aToMa, HYKIOHHas
MO/JI€Ib ATOMHOTO SJIpa MPH pelIeHUH (PU3MUECKUX 3a7a4

11.3

Pacnio3naBate pu3nueckue sSBiIeHUs (MPOLEcCch) U OOBSICHATh UX HAa OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKHA UM KBAaHTOBOM (DM3MKM: BIIEKTpHUYECKass
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, MJIEKTPOMArHUTHAS UHIYKIHS, ACHCTBUE
MarHUTHOTO TIOJsI HAa TPOBOJAHUK C TOKOM W JBIKYIIUICS 3apsn,
AIIEKTPOMArHUTHBIE KosieOaHus u BOJIHBI, pSMOJIMHEHHOE
pacmpocTpaHeHHE CBeTa, OTPaKeHHe, IpeJoMICHHe, UHTepdepeHus,
JUQpakus W MOJSIPU3aLHUsl CBETA, NUCIEPCHs CBETA, (POTORIEKTPHUESCKHMA




s dext (pororddexT), cBeTOBOE NaBieHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOPOJA,  €CTeCTBEHHAas M  HCKyCCTBEHHas
PaInoaKTUBHOCTh

11.4

OnuceiBaTh M3y4YECHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 MPOBOJAUMOCTb pA3IUYHBIX Cpel) H
JNEKTPOMAarHuTHbBIE  sIBIIEHUs  (IIPOLECCHI), HCMONB3Ys  (U3NUYECKUE
BEJIMUMHBI: AJIEKTPUUECKUI 3aps, CHIa TOKa, dJIEKTPUUECKOe HANpPsUKEHUE,
AJICKTPUYECKOE COIMPOTHBIICHUE, Pa3HOCTh moTeHImanoB, JJIC, pabora
TOKAa, WMHOYKIMA MarHUTHOro mnois, cuia Awmmnepa, cuwia JlopeHua,
UHyKTUBHOCTb KaTyIIKH, SHEPTUs IEKTPHUECKOr0 U MAarHUTHOIO MOJEH,
IepUoJ U 4YacToTa KojeOaHuil B KOJeOaTelIbHOM KOHTYpe, 3apsij U cuia
TOKa B TIpollecc€ TapMOHMYECKHX 3JEKTPOMAarHUTHBIX KOJIeOaHMH,
(GoKycHOE pacCcTOSIHU€ M ONTHYeCKas CHja JIMH3bI; IIPU  ONUCAHWUU
NpPaBUWIbHO TPAKTOBAaTh (PM3UUECKUH CMBICI HCIIOJIB3YEMbIX BEJIWYMH, UX
0003HAYCHHs W €IUHMIIbI;, YKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE AHHYIO
(GU3NUECKyI0 BETUUNHY C IPYTHMMHU BEJIMYMHAMU

11.5

OnuceiBaTh H3y4EHHbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOIb3YS
(u3nUecKre BEIUYMHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJMHA BOJIHBI
U 4YacToTa CBETa, SHEPrust M HMIYJbC (POTOHA, MEPHOA IOJypacnaja,
SHEprus CBA3M ATOMHBIX sJiep; NPH ONMCAHUU IPaBWIBHO TPAKTOBATbH
(GU3MUeCKUil CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €AMHULIBI;
yKa3blBaTh (HPOPMYJIbl, CBSA3BIBAIOIIME AAHHYIO (U3MUECKYIO BEJIMYHMHY C
JIPyTUMH BEJTMUYMHAMM, BBIYUCIATH 3HaUCHUE (PU3NUECKOM BETMUNHBI

11.6

Ananu3upoBaTh GU3NYECKHE MPOLIECCH] U SIBICHHS, UCIOb3Ys (PU3NUECKUE
3aKOHbl M MNPUHUMIBL 3akoH OMa, 3aKOHBI IOCIENOBATEIbHOIO MU
HapajieIbHOTO COeAMHEHHs IPOBOIHUKOB, 3aK0H JIxkoyns — JleHna, 3akoH
3JIEKTPOMArHUTHOM MHIYKLHH, 3aKOH MPSIMOJIMHEHHOIO pacHpOCTpaHEHUs
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE
OnHmTeiiHa 111 QoTorddexTa, 3aKOH COXpAaHEHHUS DSHEPruM, 3aKOH
COXPAaHEHHUsI MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOTO 3apsia, 3aKOH
COXPAaHEHHUsI MAacCOBOTO YMCJIA, MOCTyNaThl bopa, 3aKOH painOaKkTUBHOIO
pacraza; Mpud 3TOM pas3indyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIpQXEHHWE M yCJIOBHS  (TpaHMIbI,  00JacTn)
IPUMEHUMOCTH

11.7

OHpeI[eJ'IHTB HallpaBJICHUEC  BCKTOpAa HMHAYKIHMU  MArHUTHOI'O  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHUJIBbIL HopeHua

11.8

CTpouTh W OINHKCHIBATH H300pa)K€HHE, CO3/I1aBa€MOE TUIOCKHM 3€pKaJioM,
TOHKOH JIMH30H

11.9

BrimonaaTte SKCIICPUMCHTBLI MO HCCICAOBAHUIO (1)I/I3I/I‘I€CKI/IX SIBJICHUA U
IMPOLCCCOB C UCITIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX I/I3Mep€HI/II>'I; IIpu 5TOM
dbopmynupoBath IpodieMy (3aaady) ¥ THIOTE3y YUEOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJUTE OTIBIT
U GOPMYJIMPOBATH BBHIBOJIBI




11.10

OcyiiecTBiISATh MpsIMble M KOCBEHHBIE M3MEpPEHHUS (PU3UYECKUX BEJIUYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHHUsT W HCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeH N3MEPEHHI

11.11

HccnenoBath 3aBUCUMOCTH  (U3HYECKUX BEIMYMH C HMCIOJb30BaHUEM
MPSIMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHUJC
Tabnui u rpaduKoB, Je7aTh BBRIBOJIBI TIO PE3yJIbTaTaM HCCIIECIOBAHUS

11.12

CobmronaTh mpaBuiia 6€30MacHOTO TPY/la MPU MPOBEACHUH UCCIIEI0BAHUM B
paMKax yuyeOHOro SKCIepUMEHTa, Y4eOHO-HUCCIIeI0BAaTEIBCKON M MMPOSKTHON
NESATCIIbHOCTH € WCIOJB30BAaHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB U
1a60paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHble 3a7a4Ml ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJEIBIO,
UCTIONB3Ysl (PM3UUECKUE 3aKOHBI M MPUHIUIIBI; HA OCHOBE aHaJIHM3a yCIOBHA
3a/1a4¥l BRIOUPATh (PU3UUECKYIO MOJIEINb, BBIACIATh (DU3MUECKHUE BEITUIHHBI
U (opMynbl, HEOOXOAMMBbIE aisi €€ pelieHHs, MPOBOJAUTH PacdEThl H
OLIEHUBATh PEATLHOCTD MOTyUYSHHOTO 3HAUCHHSI (PU3MIECKON BEIIMIMHBI

11.14

Pewats Ka4yeCTBCHHBIC 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY paCCyXICHUM C ONOPONM Ha W3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHUS

11.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ay  COBPEMEHHBIC
UHQOPMALIMOHHBIE  TEXHOJIOTMH s TOUCKA, CTPYKTYpPUPOBaHUS,
UHTEPIpPETAllMd M TpeJCTaBleHUs Y4eOHOH M  Hay4YHO-IOMYJISPHOM
UHPOpPMALIMU, TOJIYYCHHOM U3 pa3lIU4YHBIX HMCTOYHUKOB, KPUTHUUYECKH
aHaJM3UPOBATh MOyYaeMyto HH(POpMAIUIO

11.16

OOBSCHATh TPUHIMUIIBI JEWCTBHS MAIUH, TPHOOPOB W TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBHS HMX 0€30MacHOr0 HCIONb30BaHHUS B
IOBCEIHEBHOMN KU3HU

11.17

[TpuBOIUTH PUMEPHI BKJIAJJa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKu, B OOBSCHEHUE NPOIECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM JKU3HU
Uit obecriedeHusi 0€30MacHOCTH Mpu  oOpalieHuu ¢ mnpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ul COXPAaHEHMs 310POBbsl U COOJIIOJCHMS
HOPM 3KOJIOTHUYECKOTO MTOBEIEHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B rpynne ¢ BBIIOJHCHUCM PAa3JIMYHBIX COHHAJIBHBIX pOJ'ICfI,
MJIAaHUPOBATH PAa0OTY TPYIIIBI, PAllMOHAIBHO PACHPEACNATh 00S3aHHOCTU U
INIAaHUPOBATh JACATCIBHOCT B HCCTAHAAPTHBIX CHTyallMAX, aJCKBAaTHO
ONCHMBATH BKJIaA KaXJ0ro w3 Y4YaCTHUKOB TIPYIIbI B PCHICHUC
paccMaTpuBaeMou POOIEMBI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Kox nposepsiemoro

pasaejia 3JIE€MEHTA

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [TO3HAHU A

1.1

O®usuka — Hayka o npupone. Hayuynele meTonbl
MIO3HAHUs OKpY Karolero Mupa. Posb sxkcriepumenTa
U TEOpUM B IIpPOLECCE IIO3HAHUA IPUPOABL.
DKCcIepuMeHT B (hU3HKe

1.2

MogenupoBanue  (U3MYECKUX  SBICHUH  H
nporeccoB. Hayunble rumnotessl. ®Pusndeckue
3aKOHBl W TeOpUd. ['paHUIBI MPUMEHUMOCTH
¢u3uueckux 3akoHOB. [IpMHLIMI COOTBETCTBHSL.
Pore u wMecto ¢usuku B (popMHUpOBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MuUpa, B
NPaKTUYECKOH NeATETbHOCTH JI0AeH

MEXAHHWKA

KMHEMATHKA

2.1.1

Mexannueckoe JABMOKCHUC. OTHOCHUTENLHOCTD
Mexanmueckoro gaBikeHud. Cucrema  oTcuéTa.
TpaekTopust

[lepememienue, CcKopocTb  (CpedHsisl CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX IMPOCKIHMKU HA OCH CUCTCMbI KOOpAWHAT.
CrnosxeHue nepeMenieHuii u ClI0)KeHNe CKOPOCTeH

2.1

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHMS, IYTH W IEPEMEIICHUS
MaTepUAIbHOU TOYKH OT BPEMEHHU

CBobOoaHoe najzieHne. Y CKopeHrue cBOOOTHOTO
naJacHUs

KpuBonuneiinoe JIBIDKCHHE. PaBHOMeEpHOE
JBU)KEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIMHENHAsT CKOpOCTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENbHOE YCKOPEHUE

Texunueckue YCTpOﬁCTBaZ CIIMAOMECTpP, ABHIKCHHUC
CHapAOA0B, LICIIHBIC U pEMCHHBIC IICPCAaun

[Ipaktuueckue paboTel. M3MepeHHe MrHOBEHHOMN




ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXIY
MyTSAMH, MIPONEHHBIMU TEJIOM 3a
nocJe0BaTeIbHbIE PaBHbIE MPOMEXYTKH BpPEMEHHU
IpU PaBHOYCKOPEHHOM JIB)KEHUM C HaYaJbHOM
CKOPOCTBIO, paBHOW Hymt0. V3yueHue IBUKEHHS
HIapukKa B BSI3KOW >KMIKOCTH. V3ydyeHue ABMKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Ipunnun otHocurensHOcTH ['anmunes. [lepsbiid
3akoH HprotoHa. MIHeprmanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuy cuil

223

Bropoii 3akoH HeroToHa 1511 MaTepuanbHON TOUKH B
uHepuuaibHoi cucteme otcuéra (MCO). Tpertwmii
3ak0oH HploTOHA /17151 MaTepualIbHBIX TOUEK

224

3aKoH BCECMHUPHOI'0 TATIOTCHUA. Cuma  TsDKECTH.
HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenua. Cyxoe TpeHue. Cuna TpeHUS
CKOJIBXKEHUSI M cuia TpeHus mokos. Koapdumment
TPCHUA. Cuia COIIPOTUBJICHHA IPU ABWIKXCHUU TCJIa
B ) KMJAKOCTHU HJIU I'a3€

2.2.7

HOCTYHaTe.HI:HOC n BpalaTeJIbHOC JABHOXXCHHUC
a0COIIOTHO TBEPJIOTO TeNa

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAILCHUS.
[Liieyo cuibl. YcnoBus paBHOBECHUS TBEPAOTO TEJA B
nCo

229

Texunueckue YCTpOﬁCTBaI INOAIIMITHUKH, IBHXKCHHUC
HCKYCCTBCHHbLIX CITYTHHKOB

2.2.10

[Ipaktuueckne paboTel. M3ydyeHuwe  JIBWKCHHS
Opycka 10 HAKJIOHHOW IUIOCKOCTH TIOJl JICWCTBHEM
HECKOJBKHMX cuil. MccnenoBanue 3aBUCHUMOCTH CHJI
YOPYTOCTH, BO3HUKAOIUX B JedhopMupyeMoi
NpyKUHE U PE3UHOBOM 00paslie, OT BEIMYHHBI UX
nedopmanuu. MccnenoBanue ycioBUil paBHOBECHS
TBEPJOTO TeJla, UMEIOIIETO OCh BpalICHUS

23

3AKO

Hbl COXPAHEHHMA B MEXAHUKE

2.3.1

Nmmynse MaTepUaJIbHOW  TOYKH, CUCTEMBI
MaTepHaAIbHBIX TOYEK. MIMIyJIbC CHIIBI U U3MEHEHUE
HMITyJIbCa Tella

232

3akoH coxpaHeHusa umiyibca B MCO. PeaktuBHOe

NIBIDKECHHE




233 PabGota cubl
234 MomHOCTb CUIIbI
235 Kunernueckass »sHepruss MaTepUaIbHOW TOYKHU.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorenumaneHas 3Heprus. IloreHumanbHas sHEprus
236 yIpyro nepopMHUpPOBaHHON IIPYKUHBI.
o [TorenumansHast 3Heprus Tena BOIU3U MOBEPXHOCTH
3emin
[ToreHnnanbHBIE U HENOTEHLIHAIbHBIE CHUIBL. CBSA3b
237 paboThl HEMOTEHUMANbHBIX CHJI C W3MEHEHHEM
o MEXAHUYECKOM DHEPrMM CUCTEMBI TeEl. 3aKOH
COXPAaHEHHUsI MEXaHUUYECKOHN dSHEPTUN
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue  yCTpOMCTBA:  JABWIKEHUE  PaKeT,
o BOJIOMET, KOTIEP, MPYKUHHBIHA MTHCTOJICT
[IpakTuyeckue padboTsl. 3yueHue cBs3U CKOPOCTEH
53,10 Tel NpU Heynpyrom ynape. MccinepoBaHue CBsI3U

paboThl CHJIBI C HW3MEHEHHEM MEXaHUYeCKOH
DHEPIUHU Tela

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

OCHOBHBIC TTOJIOKCHUS MOJIEKYJISIPHO-

311 KMHETUYECKOl Teopun. BpoyHOBCKOE JBUIKEHHE.
Hudbdysus. Xapakrep ABHKCHUS U B3aUMOJICHCTBUS
YaCTHII BENISCTBA
Mogenu cTpoeHUs Ta30B, XKUIKOCTEH M TBEPIBIX

3.1.2 Tel W OOBSICHEHHWE CBOWCTB BEIICCTBA HAa OCHOBE
3TUX MOJeIIeH

313 Macca MOJIEKYJI. KommnuecTso BEILIECTBA.
[TocTostnuas ABoraapo

3.1 314 TemoBoe  paBHOBecue. Temmepatypa U eé

u3mepenue. [lkana remneparyp Llenscus
Mopnens upeansHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KMHETUYECKON TEOpUH UAEaTBHOTO
rasza
AOcomoTHasE TeMmmeparypa Kak Mepa CcpeaHein

3.1.6 KMHETUYECKOM HSHEPruu  TEIUIOBOTO  JIBH)KCHUSA
yacTull ra3a. [lIkamna temnepatyp Kenppuna

317 VpaBuenne Kimaneiipona — MenngeneeBa. 3akoH
JanbpToHa

3.1.8 I"a3zoBbIe 3akoHbI. M301po1ieccsl B U1€adbHOM Ta3e ¢




MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMa,
n30x0pa, u3odapa

TexHudeckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTuyeckue paboTel. M3mMepeHne Macchl BO3ayxa
B KJIaCCHOM KoMHare. MccienoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUNKHA

3.2.1

TepMoguHamuueckast CHUCTEMA. BuyTpennsis
SHEPTHsI TEPMOJIMHAMHYECKOW CHUCTEMBI U CIIOCOOBI
e€ U3MEHEHUS

322

KomudectBo TemmoTel u  pabora. BHyTpeHHsis
SHEPTrUsl OJHOATOMHOIO UEabHOTO rasa

3.23

Buast TeTIoTNepeIavuu: TETIOTPOBOHOCTbD,
KOHBEKIIMsA, H3IyueHue. TermmoéMKOCTh  Tena.
VnaenpHasgs  TEeMIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIUIONEepeaayde

324

IlepBbiii  3akoH TepmoauHaMuKu. IIpumeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IIPOLECCaM.
I'padnueckas unTepnperanus paboTsl ra3a

325

TennoBeie MAIlIUHBbI. [TpuHIMIIBL JIEUCTBUS
TEIUIOBBIX MammH. [IpeoOpa3oBaHus HHEPruM B
TermoBbIX MamuHax. Koapdumument mnone3noro
nerctBus (nanee — KI1/1) teroBoit mamuusl. [{uki
Kapno u ero KIIJI

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpaTumocTh
IIPOLIECCOB B MpUpoAe. TelloBble IBUTATEIN.
DKosornyeckue npo0aeMbl TeIUIO3HEPTEeTUKH

3.2.7

TexHuueckue YCTpOﬁCTBaZ ABUTI'aTCJIb BHYTPCHHCTO
CropaHus, OBITOBOM XOJIOAUJIbHUK, KOHAUTTUOHECD

3.2.8

[IpakTuueckne paboTel. M3mepenune ynenbHOMN
TEIUIOEMKOCTH

33

AT'PETATHBIE CO

CTOSAHMA BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u
KUTICHWE. Y7enpHas TemjaoTa MapooOpa3oBaHMs.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS

332

AOCOmIOTHAs U OTHOCUTEINbHAS BIAYKHOCTh BO3yXa.
Hacepiennsiit nap

3.33

Tépmoe Ttemo. Kpucramnmmyeckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpUCTAILIOB. JKuakue
Kpuctaibl. CoBpeMeHHbIE MaTepHab




[InaBnenne W KpucTauM3auus. Y AenbHas TEIuioTa

334
riasnieHus. Cyomumanus
3.3.5 VYpaBHeHue TersoBoro 6anaHca
Texuuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETpP, TEXHOJIOTUU MOIyYEHUS
o COBPEMCHHBIX ~ MaTe€puajoB, B TOM  YHCIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. l3mepeHune BIAXHOCTH
e BO3/yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpu3aiust Tell. JJeKTpudeckui 3apsa. Jlsa
o BHUJIA 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOAHMKY, AUBIIEKTPUKH U IOJIYIIPOBOJHUKH
4.13 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa
4.1.4 B3aumoneiictBue 3apsaoB. 3akon Kynona
DnexTpuyeckoe ToJe. Hanpspok€HHOCTD
4.1.5 JJIEKTPUYECKOTO Mois. [IpuHOuMI Cyneprno3unum.
JInHMM HanPSHKEHHOCTH JIEKTPUYECKOTO OIS
416 Pabota cuIl AJEKTPOCTATUYECKOTO OIS
o IMorennuain. Pa3HOCTh MOTEHIIMATIOB
4.1 [IpoBOAHMKM ¥  JOUANEKTPUKA B TMOCTOSSHHOM
4.1.7 IJIEKTPUYECKOM ToJIE. Husnextpuueckas
MIPOHUIIAEMOCTD
OnekTpoéMKkocTh. KoHaeHcaTtop. DIeKTpOoEMKOCTh
4.1.8 IUIOCKOTO KOHAEHCATopa. OHEpPrus 3apsKEHHOTO
KOHJIEHCAaTopa
Texuuueckue YCTpOICTBA: AIEKTPOCKOI,
419 JIEKTPOMETP, JJEKTpOCTaTUYECKas 3aIuTa,
o 3a3eMJIEHUE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTEP
41.10 [IpakTnueckue paboThLI. N3smepenune
o DIIEKTPOEMKOCTH KOHIEHCATOPA
[IOCTOSHHBIN DJIEKTPUYECKUIM TOK. TOKH B PA3JIMYHBIX
CPEJAX
Ycnosus CYLLECTBOBAHMUS IIOCTOSIHHOTO
4.2 4.2.1 aneKTpuueckoro Toka. Mcrounnku toka. Cuia Toka.
ITocTostHHBIN TOK
422 Hampsokenne. 3akon Oma 1715 yyacTka LenH
423 DJIeKTpUIecKoe CONPOTHBIICHHE. V nenbHOE




COIIPOTUBJICHHUEC BEHICCTBA

4.2.4

HOCJIGIIOBB.TCJH)HOG, napajjicjbHOC, CMCIIAHHOC
COCAMHCHUEC ITPOBOJHUKOB

4.2.5

Pabora snextpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MOIIHOCTH QJICKTPHUYICCKOI'0 TOKA

4.2.7

anekTpoaBwkymas cwia (mamee — JJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3akoH OmMma TUTST MTOJTHOU (3aMKHYTOM)
aneKkTprueckoil renu. KopoTkoe 3amMbIkaHue

4.2.8

DJIEKTpOHHAA MPOBOAUMOCTHh TBEPIBIX METAJUIOB.
3aBUCUMOCTb  CONIPOTHUBIICHHMSI ~ METaUIOB  OT
TemMiiepaTypbl. CBEepXIIpOBOJUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIEKTPOHHBIX ITYYKOB

4.2.10

[onynpoBoanuku. CoOcTBeHHass W IpUMEcCHas
IIPOBOAMMOCTh IOJYIPOBOAHMKOB. CBoOMCTBa p-n
nepexoa. [TomynpoBoJHUKOBEIE TPUOOPHI

4.2.11

3HeKTpI/I‘lCCKI/II>'I TOK B OJICKTPOJIUTAX.
SHGKTPOJ'II/ITI/I‘-IGCKa}I JUCCoranus. 3J'ICKTp OJIn3

4.2.12

DNeKTpuYecKuil TOK B Tra3zax. CaMOCTOSTEIbHBIA U
HECAMOCTOSITCIIbHBIA ~ pa3psn. Pa3nuduHble  THITBI
CaMOCTOSTENLHOTO pa3psaa. Monuus. [1nazma

4.2.13

TexHuueckue yCcTpOiCTBa: aMIIEpMETP, BOJBTMETD,
peocTaT, HICTOYHHUKH TOKa, 3JEKTpOHArpeBaTeIbHbIE
npudopHlI, 3IEKTPOOCBETUTEIHHbBIE puOopHI,
TEPMOMETP CONPOTHBICHUS, BaKyyMHBIA JHOJ,
TEPMHCTOPHI u (bOoTOpE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN TUO/I, TaTbBaHUKA

4.2.14

[IpakTuueckne paboTel. M3ydeHue CcMeNaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uUCTOYHMKA TOKa H  €ro
BHYTPEHHETO COTPOTUBIICHUSI. Habmonenue
AEKTPOIIH3a

11 KUIACC

Kon
pasnena

Koanposepsiemoro

3JIE€MEHTA

IIpoBepsieMbie 3JIeMEHTHI COIEPKAHUSA




SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S MHAYKINA

4.3.1

ITocTostHHEIE MAarHuThbL. BzaumonaeiictBue
MOCTOSHHBIX MarHuTOB

4.3.2

MarnauTHOE noje. BeKTop MarHUTHOM MHIYKLUH.
[Ipunnun cynepno3unyy. JIMHMM MarHUTHOMN
uHAaykuuu. KaptruHa TMHUI MarHuTHON WHIyKLIHUH
TI0JIS TIOCTOSIHHBIX MarHUTOB

433

MarsuTHOe moJjie MpoBoJHUKA ¢ TokoM. KapTtuna
JMHUAR TOJS AJUMHHOTO NPSMOro IMPOBOAHUKA U
3aMKHYTOI'O KOJIBLIEBOTO MPOBOAHMKA, KATYIIKU C
TokoM.  OmbIT  Opcrena.  BsaumopeiicTBue
IIPOBOJHUKOB C TOKOM

4.3.4

Cuna Ammnepa, €€ MOyJIb U HAIIPaBJICHUE

4.3.5

Cuna Jlopenna, e€ MOAyJdhb W HaIpaBJICHHE.
JBro>kKeHue 3apsyKeHHOM YacTHUIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cunet Jlopenia

4.3.6

SIBIIeHUE DNEKTPOMArHUTHOW MHAYKIWN

4.3.7

IToTok BCKTOpa Mar HUTHOM HWHAYKOUN

4.3.8

OJIC  wHaykuuu. 3aKOH  3JIEKTPOMATHUTHOMN
unaykuuu Papanes

4.3.9

Buxpesoe anekrpudeckoe nosie. 3C nHaykuu B
IPOBOJHUKE, JABIKYIIEMCS IOCTYHaTelbHO B
OJIHOPO/IHOM MarHUTHOM I10Jie

4.3.10

[IpaBuiio Jlenna

43.11

NunyktuBHoCTh. SIBNeHne camouHaykiuu. DJ(C
CaMOUHTYKITUH

4.3.12

3Hepr1/15{ MAarauMTHOTIO ITOJIAI KaTyIIKU ¢ TOKOM

4.3.13

:‘)HGKTpOMaFHI/ITHOG I10JIC

4.3.14

TexHuueckue yCcTpoucTBa: MOCTOSHHBIE MAarHUTBHI,
3JIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHIl, UHAYKIIMOHHAS ME€Yb

4.3.15

[Ipaktnueckue pabotbl. M3ydeHHe MarHUTHOTO
MOJIsl KaTyIIKKA ¢ TOKOM. VccnenoBaHue neCTBUs
MOCTOSSHHOTO MAarHhuTa Ha PaMKy C TOKOM.
Uccnenopanue SIBIICHHS 3JIEKTPOMATHUTHOMN

HHAYKIUHA

KOJIEBAHUWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Koxebarensnas cucrema. CBOOOIHBIE KOJIEOAHUS.




["apmonunyeckue konebanus. Ilepumon, wyactora,
aMIIuTy1a ¥ (aza KoseOaHui

5.12

[IpyxuHHBIA MasTHUK. MaTeMaTH4ECKUI MAasSTHUK

5.1.3

YpaBHeHuUe rapMOHUYECKUX KoJIeOaHUH.
Kunematnyeckoen  AUHAMHMYECKOE  ONHUCAHHE
K0JIE0ATENILHOTO IBUYKEHUS

5.14

[IpeBpamienne »HEpruM NpU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIMTYAbl  KOJIeOaHUH
UCXOJIHOW BEJIMYMHBI C aMIUIUTYJaMH KoJieOaHui
€€ CKOPOCTH U YCKOPEHUS

5.1.5

Komnebarennpubiit KOHTYD. CB00OOIHBIE
JNEKTPOMArHUTHBIE KoJeOaHus B UACATHLHOM
KOJe0aTeIbHOM  KOHType. AHAJOTUS  MEXKIY
MEXaHHYECKUMH u AIIEKTPOMATrHUTHBIMU
konebanusamu. @opmyna Tomcona

5.1.6

3aKoH COXpaHCHHA  OHCPruu B  HUACAJIbHOM
KoJIEOATEIILHOM KOHTYpPC

5.1.7

BriHyX1eHHBIE MeXaHU4EeCKHUe Kosie0aHusl.
Pe3zonanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
3JIEeKTPOMAarHUTHBIE KOJIeOaHusl.

5.1.8

[lepemennsiit Tok. CHHYyCOMIaNbHBIN IEPEMEHHBIN
TOK.

5.19

MOoOMIHOCTh MEPEMEHHOTI0 TOKa. AMIUIUTYIHOE M
JIEHUCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSIKEHUS

5.1.10

Tpancdopmarop. IIpousBoacTtBo, mnepenada u
norpebyieHue IIEKTPUYECKON SHEPIHUH.
OKOJIOTUYECKME  PUCKH  IIPU  NPOU3BOJCTBE
INEKTPUYECKON SHEPTUH. Kynbtypa
UCIIOJIb30BAaHUS 3JIEKTPOIHEPTHH B MOBCEIHEBHON
KU3HU

5.1.11

Texnuueckue YCTPOMCTBA: ceifcmorpad,
3JIEKTPUYECKUN 3BOHOK, JIMHUHU JJIEKTpoIiepesad

5.1.12

[TpakTiueckue paboThL. Uccnenosanue
3aBHCHMOCTH MEepH0/ia MaNbIX KojeOaHui rpy3a Ha
HUTH OT [UIMHBI HUTH M Macchl TIpy3a.
HccnenoBanue mnepeMEeHHOTO TOKa B IENU U3
MOCTIEIOBATEIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KAaTyIIKU U PE3UCTOPA

52

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YyCJI0BUA
pacipoCcTpaHeHUsI. [lepuos. CkopocTh




pacnpocTpaHeHus U JUIMHA BoJiHbL. [lonepeunsie u
IPOAOIbHBIE BOJHBI

522

WnTepdepenus u TG paKIus
MEXaHUYECKUX BOJH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKka

524

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUSI M3TyUYEHUS
3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpOB E, B U v B 3EKTPOMAarHuTHONW BOJIHE B
BAKyyMe

525

CBoiicTBa 3JEKTPOMATrHUTHBIX BOJIH: OTPa)KCHHE,
npernoMIIeHHE, HOJIsIpU3aIus, Iudpakuus,
uHTeppepeHya. CKOpOCTb 3IIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[lxana »7IEKTPOMArHUTHBIX BOJIH. [IpumeHeHue
3JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHBI pa)mocmsn %1 TCIICBUACHUS.
Pagunonokanusa. DNEKTPOMarHUTHOE 3arpsi3HEHUE
OKpYKarolleil cpeapbl

528

Texauueckue YCTpOWCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTpPa3ByKOBasi JMATHOCTUKA B
TEXHUKE W MEIWLHMHE, pajxap, paauoONpUEMHIUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITHUKA

5.3.1

[IpsiMmonMHeitHOE  paclpocTpaHeHHe CBeTa B
oJHOpoHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPaKEHHUS CBETA.
[TocTpoenune n300paxeHuii B MIOCKOM 3epKaje

533

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOCOJIFOTHBIN MMOKa3aTeNb MPETOMICHHS

534

[lonnoe BHyTpeHHee otpaxenue. lIpenenbHbIi
YTOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Mucnepcus ceera. Cl10XKHBIN COCTaB OEJIOr0 CBETA.

IIBer

53.6

CoOuparolie ¥ pacceuBarouive JUH3blL. TOHKas
nuH3a. POKYCHOE pacCTOSTHUE U ONTHYECKas CUiia
TOHKOM JuH3BlL. [locTpoeHne u3z00pakeHU B
cOOMpAIOIIMX U pacceuBaromux JuH3ax. ®opmyna
TOHKOH JIMH3BI. Y BEIMYCHHE, TaBaEMOE JIUH30M

5.3.7

Hpe,I[CJ'ILI MMPUMCHUMOCTH FGOMeTqueCKOﬁ
OIITHUKH




HNurtepdepentus cBera. KorepeHTHbIE UCTOUYHUKH.
VYcnoBus HaOI0ICHUS MaKCHMYyMOB u
MUHUMYMOB B HHTEp(EpPEHIIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.3.8

Hudpakums cera. JudpaxkinmonHas pemeérka.
53.9 VYcnoBue HaOMIOACHHS TIABHBIX MAKCUMYMOB TIPH

MajcHAM  MOHOXPOMATHYECKOrOo  CBeTa  Ha
TU(PaKIMOHHYIO PEIIETKY

5.3.10 [longpu3zanus ceera

Texuuueckue YCTPOMCTBA: OYKH, Iyna,
5311 ¢doroanmnapar, MIPOCKLIIUOHHBII amnmapar,

MUKDPOCKOII, TE€JECKOIl, BOJIOKOHHAasl OITHKAa,
T(pakIuOHHAs PEIIETKA, MOJIIPOUT

[Ipaktuyeckue paboTbl. M3mepeHue mnokasaress
5312 IIPETOMJICHUS. Hccnenosanue CBOICTB
o n300pakeHnii B IMH3ax. HabmoneHue aucnepcuu

CBECTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPMU OTHOCUTEJIbHOCTH

['panust MPUMEHUMOCTH KJIACCUYECKOM
MexaHukd. [locTynaTsl TEOpUM OTHOCUTEIHHOCTH:
MHBAapUAHTHOCTb MOJyJII CKOPOCTH CBETa B
BAaKyyMe, IPUHILIHUI OTHOCUTEIHLHOCTH DWUHIITEHHA

6.1

6.2 OTHOCHUTEIILHOCTE OJITHOBPEMEHHOCTH.
' 3amensieHne BpEMEHH U COKPAIICHUE JTTHHBI

6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI

CBa3p Macchl € DHEpPrUel M  UMIYJIbCOM
6.4 CBOOOJHON YacCTHIIbl. DHEPrHs MOKOs CBOOOIHOM
YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKHU

®otonsl. Dopmyna IlmaHka CBS3UM JIHEPTUHU
7.1.1 (¢oToHAa € ero 4acToTod. DHEpPrus M HUMITYJIbC
dboTtona

OTkpeiTre U uccaenoBanue ¢porodddexra. OnbITH

7.1.2
A.I'. CroneroBa. 3akoHbl poTo3ddexra

VYpaBHenue OiHiTeiiHa ang  QoTorddexTa.
«Kpacnas rpanuna» gortosdgexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5 XuMHUuecKkoe JeHCTBHE CBETA

16 Texuuueckue yCTPOMCTBA: (orosnemeHr,
o (doTogaTurK, CoNHeuHast Oatapesi, CBETOINOT




7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pe3epdopaa mo
UCCJIEIOBaHMIO CTpoeHUs aToma. [1nanerapHas
MoJIeb aToMa

7.2.2

IToctynarer bopa. HM3nydeHune U IOIIIOLICHUE
(OTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Japyroil. Buasl crektpoB. Crextp
YPOBHEW SHEPTUU aTOMa BOJAOpOAA
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BosiHOoBBIE CcBONcTBA yactul. BomHbl e bpors.
KopmyckymsipHo-BosiHOBOM ayanu3m. Judpakuus
3JIEKTPOHOB Ha KpHUCTAJLIaX

7.2.4

CrioHTaHHOE ¥ BBIHYXKICHHOE  M3IIyyeHHE.
YCTpoicTBO M IPUHIMIT pabOTHI J1a3epa

7.2.5

TexHuyeckue yCTpOMCTBa: CIEKTPaIbHbIA aHAIN3
(ciekTpockor), J1a3ep, KBaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTuueckue paboThL. Habmonenue
JMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/I${ nu perucTpanmuu
OJICMCHTAPHBIX YaCTUIL]

7.3.2

OtkpsiTue paguoakTuBHOCTU. OnBITH Pesepdopaa
0  OMNpeNeJeHHI0 COCTaBa  PaJHMOAKTUBHOIO
uznyuenus. CpoiictBa anbda-, Oerta-, ramma-
u3JIy4eHus. BiusHue paguoakTUBHOCTH HA KUBBIE
OpraHU3MBbI

7.3.3

OTkpbITHE TPOTOHA W HeWTpoHa. HykioHHas
Mozaenb snpa [eiizenOepra — MBanenko. 3apsina
aapa. MaccoBoe uuncio siapa. M3otormsl

7.3.4

Anbda-pacniaz. DNEKTPOHHBIH W TO3UTPOHHBIN
OeTa-pacma. 'amma-uznydenue. 3aKkoH
pPaAMoOaKTUBHOTO pacnaaa

7.3.5

DHeprus CBS3U HYKJIOHOB B sijipe. SliepHble CUJIBL.
HedexT maccsr sipa

7.3.6

SnepHble peakuuu. JlelleHUe U CUHTE3 sIEp

7.3.7

Snepubiii  peaxtop. TepMosiaepHbIi  CHHTES.
[Ipo6nembl U MEPCHEeKTUBBI SIEPHON HEPIreTHKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

:‘)HGMCHTapHBIC qaCTUILIBI. OTKpBITI/Ie IMO3HUTPOHA.
(DYH,I[aMeHTaJ'IBHLIe B3aHMOﬂeﬁCTBHH

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3UMETP, Kamepa
BuibcoHa, simepHslil peakTop, aToMHas bomba




7.3.10

[Ipaktuueckne pabotel. McciemoBanue TPEKOB
4qacTuIl (10 TOTOBBIM (hoTOTpadusim)

OJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3Bé€3qHoro Heba. Co3Besnus, sipkue 3BE3NBI,
IIJIaHEThI, UX BUAUMOC ABUKCHHUC

8.2

Conneynas cucrema. IlmaneTsl 3emMHOMI TpYHIIBI.
IImaHeThI-TMTaHTBl U UX CIIYTHUKH, KapPJIIMKOBLIC
m1aneTsl. Manble Tena ColIHEYHOH CHCTEMBI

8.3

Connne, ¢orochepa m armochepa. ComHeuHas
AKTUBHOCTb

8.4

Ncrounnk sHeprun CoaHua U 3BE37

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKH: Macca,
CBETUMOCTb, paauyc, TEeMIIepaTypa, 170.¢
B3aUMOCBs3b. JMarpaMmma «CHeKTpaIbHbIM KIacc —
CBETHUMOCTBY. 3BE3/1BI TJIABHOM
HOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB)» JUTSt 3BE3N TJIaBHOMN
IIOCJIEI0BATEIILHOCTH

8.6

Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE
NpeaACTaBJICHUA O IMPOUCXOXKICHHU W 3SBOJIIOLIHUHN
ComnHua u 3B€3/1. JTanbl KU3HU 3BE3]]

8.7

Mneunsiii Ilyts — Hama ['anaktuka. CnupanbHas
cTpykTypa ['anaktuku, pacnpenencHue 3BE31, ra3a
u oM. [lonoxenne u aBuxeHue CoaHua B
lanaxTuke. [Tnockas u chepudeckas mNoaCHCTEMBI
lNanaxTukn

8.8

Tunel ramaktuk. PaguoranakTMKd W KBas3aphbl.
UYéEpHble AbIPHI B sApax rajJakTHK

8.9

Bcenennas. Pacumimpenue Bceenennoil.  3akoH
Xabb6mna. Pa3zberanue ramaktuk. Bo3pacTt u pamuyc
Bcenennoni, teopuss bosbiioro B3peiBa. Mogaenb
«ropsiuei Beenenno». PenukroBoe usiayueHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnrie po0OIeMbI
aCTPOHOMHUU




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
oOpa3oBaHus

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (U3HUYECKUE SBIICHUS

(mportiecchbl) U OOBSICHATH MX HA OCHOBE M3yUYEHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararommumMmmn (1)I/ISI/ILIGCKI/IMI/I IIOHATHUAMHA n

BEJIMUYMHAMU, XapaKTEPU3YIOLUMHU PU3NYECKUE TPOLIECCHI

ChopMHUpOBAaHHOCTE yMEHH MPUMEHSITh 3aKOHBI KIACCHYECKON
MEXAHHKH, MOJIEKYJISIPHON bu3uku " TEPMOIAVHAMHUKH,
AIIEKTPOAMHAMHUKY, KBAaHTOBOW (DM3MKM Uil aHATU3a U OOBIACHEHHS
ABJICHUN MHMKPOMHDPA, MAakpoMHMpa M Meramupa, pasjindarb yCIOBUs
(rpaHuLbl, 00MaCTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh
BceoOIni XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
UCIIOJIB30BAaHUSI YAaCTHBIX 3aKOHOB; AaHAIM3MPOBATh  (huU3HUECKHe
IPOLECCHl,  MCIONb3ysl  OCHOBHBIE  IIOJIOKEHMS, 3aKOHbl U

3aKOHOMCPHOCTHU

ChopMHUPOBAHHOCTh YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieier (pU3NIeCcKuX Tell U MPOIeCCOB (SBICHMIA)

CdopMHpOBaHHOCTh YMEHHS pelaTh pacu€THblE 3aJaud C SIBHO
3aJIaHHOW W HESIBHO 3aJaHHOW (DM3MYECKON MOJEINBI0: HA OCHOBAHHH
aHaJM3a YCIOBUS BbIOMpaTh (PU3UYECKHE MOJAENH, OTBEYAIOIINe
TpeOOBaHUAM 3a7jaud, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U T[OCTyJarhl  (pU3MYECKHX  TEOpUd  MPU  HCIOJIB30BAHUU
MaTE€MaTHYECKNX METOJOB DPELICHMs 3aJad, INPOBOAUTH Pacy€Tbl Ha
OCHOBAaHMHU HWMCIOMIUXCA [JAaHHBIX, QaHAJIU3UPOBATHL PE3YJIbTATBHI U
KOPPEKTUPOBAaTh  METOAbl PEHIEHUS C Y4ETOM  IOJyYEHHBIX

pe3ysbTaToB

Pematr xadecTBeHHBIE 3a7aud, TPEOYyIOIIME MPUMEHEHHs 3HAHUN U3
pasHBIX pPAa3/ENoB ILIKOJIBHOIO Kypca (DU3MKH, a TaKKe HHTEerpaluu
3HAHMW M3 JPYrMX MPEAMETOB €CTECTBEHHOHAYYHOI'O  IIMKJIA:
BBICTpAaUBaTh JIOTMUECKYIO IIEMOYKY pacCyKIeHUl ¢ omopoil Ha

HN3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/ISI/I‘ICCKI/I€ SABJICHUA




Bnanenne OCHOBHBIMH METOIaMU HAY4YHOTO MIO3HAHMS,
UCTIONIb3YEeMBbIMU B (PU3UKE: TPOBOAMTH NpPSIMbIE U KOCBEHHBIC
U3MEepeHus: (U3NYECKUX BEIMYMH, BBIOMpas ONTHMAJbHBIM CIOCOO
WU3MEPEHHSI U UCIIONIb3Ysl M3BECTHBIE METOJBI OLEHKH MOIPEIIHOCTEN
U3MEpPEHUl, MPOBOJIUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (PU3HMUECKUX
BEJIMYMH C HCIOJB30BAaHUEM TMPSIMBIX HU3MEpPEHHH, OOBACHATH
MOJYYCHHBIE PE3yJbTaThl, UCHOIb3Yd (U3NUYECKUE TEOPUH, 3aKOHBI U
HOHATHS, U JIeNIaTh BBIBOJBI, COOIOAATH MpaBUia 0€30MacHOro Tpyda
IpY TPOBEICHUM HMCCIIEJOBAHUN B paMKaxX y4eOHOTO 3KCIIEpHMEHTa U
y4eOHO-UCCIIEJOBATEIbCKON  JESATEIbHOCTH € HUCHOJIb30BAHHUEM
IUQGPOBBIX  U3MEPUTENIbHBIX ~ YCTPOWCTB U JIaOOpaTOpPHOIO

o0opyaoBaHus

CdopmupoBaHHOCTH ~ yMEHHMIl  aHaIM3UpOBaThb M OILIGHUBATH
IOCIICACTBHUA 6BITOBOﬁ u HpOHSBOI[CTBGHHOfI ACATCIIbHOCTH YCJIOBCKA,
CBS3aHHON C (DM3MUYECKUMHU IPOLIECCAaMU, C TO3HIMHA 3KOJOTHYECKON
0€e301MacHOCTH; Ipe/ICTaBICHUM 0 panroHaIbHOM
NPUPOJONOIB30BAHUM, A  TaKXE€  Pa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHH HAayKM W TEXHOJIOTMM i1 JaJIbHEHIIEro pa3BUTHUA

YeJI0BEYECKOro 00necTsa

OBnaneHue pa3iauuHbIMH crocobamMu  paboTel ¢ uHbOpManuen
(GU3NYEeCKOTO  CONEpKaHUs C  HMCIOJb30BaHUEM  COBPEMEHHBIX
WHPOPMAIMOHHBIX TEXHOJOTUH; pPa3BUTHE YMEHUNH KPUTHUYECKOTO

aHaJIM3a U OLICHKH JIOCTOBEPHOCTH MOJTy4yaeMoi nH(popMaluu

10

ChopMHpOBAaHHOCTE  YMEHUH  MPUMEHATH  OCHOBOIOJIATAOIINE
aCTPOHOMUYECKUE TIOHATHS, TEOPUM M 3aKOHBl Ui aHauu3a Hu
00BSICHEHHUST (PU3MUECKUX IPOIIECCOB, MPOUCXOASAIINX Ha 3BE37aX, B
3BE3HBIX CHUCTEMAX, B MEXIAJIAKTUUYECKOM CpeAe; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIIOLUHY 3BE31 U BeemenHoi




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

1O ®U3UKE

Kon Kon
pasnena/re JjieMe

MbI HTa

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

MEXAHUKA

1.1

KMHEMATHUKA

MexaHudeckoe JABHXKXCHUC. OTHOCHUTENBHOCTh MEXaHUYECKOTO

JBHXKXCHUA. Cucrema orcuéra

MaTepHaanaﬂ TOYKa.

TpasKTOpHa

Eé& pamiyc-Bexrop:
Fle)=(xle) yle ) =(2)),
TpaeKTOpI,
IIepeMeEIIeHIIE: / It
AF =7 (ty) =7 (t)) =Ty -7, = x

= (Ax,Av, A7),

ITyTb.
CroxeHIe IepeMelneHmii:

N =0 + A

CkopocTh MaTepuaibHON TOYKHU:
AF

o=20
At

=ﬁ’=(u}_.u1_.u:).

Ar—{)

Ax , . .
U o=— =X,. AHAJIOTIYHO v, =Y, V.=, .
At |y :
CrnosxeHlle (:KGpDCTEf'I: U, =0, +0,-
Brruucnenue nepeMenieHrs U MyTH MaTEPUAIBHON TOYKH MPH
NPSMOJIMHEHMHOM JIBUKEHUH BJIOJIb OCHU X IO TpauKy

3aBUCHUMOCTH Vx(t)




o . AD .
VekopeHHe MaTepHAIBHON TOIKI: d = —| =U'= {fh- .a_.a } .

At

Au P , .
a,=—= =|(v,) . aHATIOTIIYMHO a, =[u1.] ca=(u )"

| Ar—0

PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE:!

x(t)=x,+v, t

v, (t)—v, =const

PaBHOYCKOpEHHOE NPSMOJIMHENHOE ABUKEHUE:

at’
Xit)=x, +uw r+—
(1) =X, + Up,t +—5

v (t)=u, +at ]

a. = const
2 3 3
Uye — 1y = <4, li"“-: —X Jll

L+ U,

lel IBILEKCHINI B OIHOM HAIIPABICHIH IIVIE S = T‘

-

I

CBoOoaHOE nmasieHne. Y CKopeHne cBOOOTHOTO MaICHHS.

O Xo ‘L—-

JIBuxkeHue tena, OpOIIEHHOTO MO/ YIJIOM 0L K TOPU30HTY:




‘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

=const

v

gy
[#35]

KpuBonuneitnoe numxenue. JBrmkeHne MaTepuaibHOH TOUKU
MO0 OKPYHOCTH.
VYrioBas U TUHEIHAsA CKOPOCTh TOUKHU:

V=wR

IIpu paBHOMEPHOM JABUXKEHUU TOUKH 110 OKPYKHOCTHU

1.1.8
2m
=—=2m
T
. LleHTpoCTpeMHUTENBHOE YCKOPEHUE TOUKH:
VZ
2
a,=—=0R
R
. [losiHO€ yCKOpEeHHME MaTeprUabHOM TOUYKHU
11 TBépnoe teno. IlocTynaresnbHOe U BpallaTeNIbHOE JBUKEHUE
TBEPAOIO TeNa
1.2 JANHAMUKA
191 Nuepumansueie cuctembl otcuéta. [lepBriii 3akoH HeroToHA.
[TpuHmn otHOCUTENBHOCTH ["anunes
Macca Tena. [ImoTHOCTS BelecTsa:
1.2.2 P= =
. . V
Cuna. [IpyHUMI cyneprno3uuu CUil:
123 FpaBHO/ILeﬁCTB:F1+F2+"'
1.2.4 Bropoii 3akon HeroToHa: 1y MatepuansHoi Touku B UCO




F,=maq,

Ap=F At

npu

F =const

-———

Fi? ﬁ?l

Tperuii 3akoH HproTOHA 1J11 MaTe€pUaIbHBIX TOYEK:

1.2.5

F,=—F,

3akoH BCCMUPHOT'O TATOTCHUS: CHIIBI NPHUTSKCHUA MCKIAY

TOYCUYHBIMU MAaCCaMH1 PaBHBI

12.6 Cuma TSKECTH. ]_[eHTp TSDKECTH Teja. 3aBHCUMOCTH CHIIBI
TSDKECTU OT BBICOTHI h Haa MOBCPXHOCTBIO IVIAHETHI panyCOM

RO:

GMm

mg=——
I Ryrhy

Cuna ynpyroctu. 3akoH ['yka:
1.2.7 F,=—kx

Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOTbKEHHUS:

F_=uN

P

1.2.8

Cuna TpeH#us OKOsI:

<
P




Koaddunment tpenus

1.2.9

JlaBneHwue:

1.3

CTATHUKA

1.3

1.3

1.3

1.3.1

—

F
MOMEHT CHJIBI OTHOCHUTEILHO OCH BpalICHUA:

M| = Fl, rae | — nnedo cusel

F

OTHOCHUTCJIIBHO OoCH, HpOXOI[HH_[CI\/'I qepes3 TOYKY O
MNEPNCHAUKYIISIPDHO PUCYHKY

1.32

LenTp macc Tena. LleHTp Macc CUCTEMBI MATEPHAIBHBIX TOYEK:

_myrtmyryt.

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

B onHOpOoaHOM 1mOJIE TSKECTH

(g=const)

LOEHTP MacCcC TCJjIa COBIMAAACT C €ro HCHTPOM TAKCCTU

133

VYcnosus paBHoBecus TBEpaoro tena B UCO:

M, +M,+...=0

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

3axkoH [lackansg

JlaBneHue B )XUAKOCTH, TTokosieics B 1CO:

p=p,+pgh

3akoH Apxumena:




F,x=—P

BbIT€CH

CCJIN TCJIO U XKUJKOCTH ITOKOATCA B I/ICO, TO

F Apx = p g VBI)ITECH

VcnoBue miaBaHus TN

1.4 3AKOHBI COXPAHEHU I B MEXAHUKE

Nmnynbc MmaTepruanbHOU TOYKH:

1.4 p=mv
NMiynbsc cucTemsl Tei:

1.4 p=p.;+p,*t...
3aKOH U3MEHEHHS U COXPAHEHUSI UMITyJIbCa:
B UCO

Ap:A<p1+p2+"'):FIBHE]_LIHAt+FZBH€HIHAt+"'

B MCO , ecniu

1.4 Ap=A(p,+p,+...)=0

, €CIIN
FlBHeLHH+FZBHeLUH+ = 0
PeaktuBHOE IBHKEHME
F

Ar X

Pabora cuibl Ha MalloM MNepEeMCIICHUN:




_11=|P:|-|.-i'u.f|-cns a=F -Ax

1.4.5

o F

—

()
MOIIIHOCTb CHUIIBI:

€CJIN 3a BpeMsI
At

paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTE CHJIBI
MA
P=— =F-p-cosa
Aty o
I —=

1.4.6

Kunerndeckas 3Heprust MaTepuaJbHON TOUKH:

2 2
_myv _p

EK]/IH_ -
2 2m

3aK0OH U3MCHEHHS KHHETHYSCKOM OHEPIUU CUCTCMBL

MarepuasibHbIX Touek: B UCO AEkun = A1 + A2 + ...

1.4.7

HOTCHHI/IaHBHaH OHEPIus:

JUIA MIOTCHIHUAJIBHBIX CHUJI

AIZ = El TOTeHL] - EZ moTeH; 6 A EHOTeHu

[ToreHuuanbpHas 3HEpPrus MaTepUaIbHOW TOUYKU B OTHOPOAHOM
T0JIE TSAXKECTHU:

E =mgh

TIOTeHI]

[ToreHuunanbpHas 3HEeprus ynpyro 1ehopMUpOBAaHHOTO Tela:

_kx’

noteHr; )

E




1.4.8

3aKOH U3MEHEHUS U COXPAHECHUS] MEXaHUYECKON YHEPTHM:
Euex = Exun T Enoresm,
B IICO AE,ex = Agcex senorenn. can,
B IICO AE,ex = 0. eCMI Agcex memoresn cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

I'apmonnueckue KoseOaHus MaTepuaIbHOU TOYKH.
Amiuintya u ¢aza konebanuil. Kunemarnueckoe onucasnue:
x(f) = Asin ot + o, ).
v (f=x'.
a(f=(v,),=—e'x() =a +0'x=0,
IZI€ X - CMEILIEHUE U3 PABHOBECHSL.
JlnHamMuyeckoe onucaHue:

ma,=—kx,

rac

. OTO 3HAYHT, YTO

:‘)HepFeTI/I‘ICCKOC OIMMCaHHC (SaKOH COXpaHCHUA MEXaHUYeCKOM

SHEPIHUH):

2 2 2 2

CBsi3p aMIUINTYZbl KOJIEOAHMN CMEIIEHHUs MaTepuaJbHOU

TOYKH C aMIININTyJaMHU KoJIeOaHUH eé CKOPOCTHU U YCKOPCHUA:

U =04, a_ =04

1.5.2

[Tepuron u yactoTa KoneOAHMIA:

2m 1

T e iy - Sy

o v
HepI/IOI[ MaJIbIxX CBO60,Z[HBIX KOHe6aHHﬁ MATCEMATHYCCKOTI'O

MassTHHKaA.




T =2n |—
Kk
1.5.3 Brinyxaennsie konebanus. Pezonanc. PesonancHast kpuBas
[Tonepeunbie u MPOAOJIbHBIC BOJIHBI. CxopocThb
pacnpocTpaHeHus U JUIMHA BOJIHBI:
A=vr=2
1.54 v
WNurepdepentius u qudpakims BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVYJIAAPHASA ®U3NKA. TEPMOJNHAMUKA
2.1 MOJIEKVYJISIPHASA ®U3UKA
Mopenu cTpoeHusl ra3oB, )KUIKOCTEH U TBEPAbIX Tell. IlycThb
TepMOJAMHAMHUYECKass cucteMa (Teno) cocrout w3 N
OJMHAKOBBIX MOJIEKYJI. Toraa KoJIM4ecTBO BEIeCTBA
=N _m
N, m
2.1.1 |,
rje
N,
—9uciio ABOTraipo, m — Macca CUCTeMBI (Tena),
U
— MOJISIpHAsl Macca BEIIECTBA
2.1.2 TermoBoe IBMKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.13 B3aumopeiicTBue yacTuil BelecTra
2.1.4 Juddysusa. BpoyHOBCKOE ABIKEHHE
2.1.5 Monxens uneanpHoro raza 8 MKT
21.6 CBs13p MEX]ly TaBJICHHEM M CpeIHEH KMHETHUYECKOW dHEprueit

MOCTYHATCIBHOTI'O TCIJIOBOI'O ABMIXKCHUS MOJICKYJ NACAIIBHOT'O




ra3a (ocaoBHoe ypaBHeHue MKT):

= lmﬂ;— zn mv I— 2 g,
p= 3 i - 3 2 ,l - o
re m0 — Macca OTHON MOJIEKYIIbI,

N
n=—

\%

- KOHIIEHTPALUS MOJIEKYT
2.1.7 AoOcomotHas Temriepatypa: T =t +273K

CBs13p TEMIIEPATYPHI Ta3a CO CpeIHENH KHHETHIECKON IHEPTUEH

HOCTYNATEIBHOTO TEIIOBOTO ABHKEHHUS €T0 MOIEKYI:
218 — (m2*) 3

1. £ __=|— |=2kT

e ] 2

2

2.1.9 VYpasuenue p = nkT

MOI[GJIB HACAJILHOI'O ra3a B TCpMOJIMHAMUKC:

| VpaBHerHe MeHzeeesa — K1aneiiposa
| BEIpUKeHHe [T BHYTPeHHeH SHepTHH
VpaBHeHNe MeHzeneeBa — KraneiipoHa (HpHMeHHMEBIE (DOPMEI

3aMHCH):

m RT
¥V =—RT =vRT =NkT, =
2.1.10 P L P L

BeipaskeHIe JUIi BHYTPeHHell SHEPTII OHOATOMHOIO HIIeaTbHOTO
raza (IpHIMeHIMEIe (hOPMET 3aITICH):
3

U=3vrRr=2Nkr=3M g7 = ve T = 3w
2 2 2u 2

3axoH JlaibToHA [UIs1 1aBIEHUS CMECH Pa3pEIKEHHBIX Ta30B:

2.1.11 _
DP=p,+Dp,+...




2.1.12

W3omporieccsl B pa3pe’KeHHOM Tra3e C IMOCTOSHHBIM YHCIOM
MoJiekyJ1 N (C TOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA V):
uzotepMma (T = const): pV = const ,

n3zoxopa (V = const):

P — const
T

n3zobapa (p = const):

—=const

I'paduaeckoe npeacraBieHne u3omnpoiecco Ha pV-, pT-u VT-
JarpamMmax.

OO0BEIMHEHHBIN Ta30BbINA 3aK0H:

PV _ const
T

JJIA TIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Hacpimennsle ©  HeHachbllleHHble napbl.  KaudecTBeHHas
3aBUCUMOCTD IUIOTHOCTH W JABJICHUSA HACBIIICHHOIO Iapa OT
TEMIepaTypbl, UX HE3aBUCHUMOCTb OT 00BbEMa HACBILICHHOTO

napa

2.1.14

Brnaxnocts Bo3myxa.

OtHocuTeNnbHAs BIaKHOCTD:

Prapa(T)  _ PragalT)
T) T)

¢:

p HacIITapa ( P HaChII{rTapa (

2.1.15

HN3meneHnne arperaTHbix COCTOSTHUM BCIICCTBA: HCIIAPCHHUC U

KOHACHCalus, KMIICHUC XKUAKOCTHU

2.1.16

N3MeHeHune arperatHbIX COCTOSIHMM BEILECTBA: IUJIABJICHHE U

KpuCTaJllIn3alus

2.1.17

[IpeoOpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax

2.2

TEPMOJNHAMUNKA




2.2.1 TermnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTpennsist sneprus
Tennonepenavya Kak croco0 W3MEHEHUsT BHYTPEHHEW SHEPTUH
223 0e3 coBepmieHuss paboThl. KoHBEKIHs, TETIONPOBOIHOCTD,
W3JIy4YCHHE
KonuuecTBo TEmnoOTHI.
VYienpHas TEeI0EMKOCTH BEIIECTBa C:
224
Q=cmAT
VY nenpHas Teruiota napooodpazosanus L: O = Lm.
2.2.5 Y aenpHas TemIoTa miaBieHus A: Q = Am.
VnenpHas TEII0Ta Cropanus Tormsa q: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A=pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMMe
IIepBblii 3aKOH TEPMOJMHAMUKU:
Q=4 U12+A12:( Uz_U1>+A1z
2.2.7
Annabara:
Q,=0— AIZZ( U,— Uz):A Uy,
228 Bropoii 3akoH TepmonrHamMuku. HeoOpaTtumeble nporecchbl
[TpuHmMne! aeictus TennoBbix MamuH. KIT/I:
r] — AEELI;.H:IG'I: — QHM’F _|QXCJT| — 1_ |Qxc:lt|
229 Ql—ta.rj:: a.._oua.r_p Quwp
MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno:
2.2.10 I .. —T. T
Max | = MNygme = R e -
Y Ty




2.2.11

YpaBHEeHHE TEIUIOBOTO OanaHca:

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

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.1.1

OnexTpu3anys Teln U €€ NpOsABICHUS. DIEKTPUUECKUN 3apsia.
JIBa BuIa 3apsna. OJeMEHTapHBbIA BJIEKTPUUYECKUN 3apsl.

3aKkoH COXpAaHCHH:A JICKTPHUICCKOI'O 3apsaaa

B3anmopeiicTBue 3apsanoB. Toueunsie 3apsipl. 3akoH Kynona:
B OJJHOPOJIHOM BEILIECTBE C JUAICKTPUUECKOM

IMPOHUITACEMOCTBIO

G| |4

4

'|q:_ 1

g1 dmeg, 17

F=k

BHCKTpI/I‘leCKOG none. Ero nelictBue Ha QJICKTPHUYCCKUC

3apsiabl

Hanpsik€HHOCTD 31EKTPUYECKOTO MO

oo F
q MPOGHBIH

[Tone Toueunoro 3apsna:

E =k

r

WN |_Q

OIHOPOJAHOC IIOJIC:

E=const.

KaprrHbl 1MHMI HANPSHKEHHOCTH ATUX MOJER

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

Pa3HOCTh MOTEHIIUATIOB B HAIPsSPKCHUC:




A12ZQ(¢1_¢2>:_CIA¢:CIU-

HOTGHL{I/IaHLHaﬂ 3H€pFI/ISI 3apsma B BHGKTpOCTaTI/I‘IeCKOM I10JIC.
W=q¢

IToTenmman SJICKTPOCTATHUYCCKOI'O ITOJIA:

_w
= q

CBs3b HaprDKéHHOCTI/I IoJIA U PasHOCTH IMOTCHIHUAJIOB JJIA

OJIHOPOAHOTO 3ekTpoctarndeckoro moust: U = Ed

HpI/IHI_II/IH CYHnEpHO3UIHHU IJICKTPUICCKUX MoJeH:

E=E +E,+...,0=0¢,+¢,+...

3.1.6
ITpoBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.
VYcnoBue paBHOBeCHs 3apsAA0B: BHYTPH ITPOBOJHUKA
3.1.7 2
E"=0
, BHYTPH U Ha MIOBEPXHOCTH NPOBOJHUKA @ = const
318 JIM3IIEKTPUKY B JIEKTPOCTATHYECKOM TToJie. [Iudiekrpudeckast
IIPOHUIIAEMOCTh BELIECTBA €
Konzaencarop. D1eKTpoEMKOCTh KOHJIEHCATOpA!
c=4
U
3.1.9 .
DIEKTPOEMKOCTB IJIOCKOTO KOHIEHCATOPA:
c €g,S c
= =€
d 0
3.1.10 [TapannensHOE COEAMHEHHE KOHAEHCATOPORB:




q=q,+qy+...,U,=U,=...,Coo.. —C +C,+...

*» ™~ nmapamn

IlocnenoBateabHOE COCAUHEHHE KOHACHCATOPOB:

3.1.11

OHeprus 3aps>KEHHOr0 KOH/IEHCaTopa:

W ZEZCUZ qz

2 2 2C

32

3AKOHBI ITIOCTOAHHOI'O TOKA

3.2.1

Cunia Toka:

Ag

At Ar—sll

ITocTosHHEIN TOK: | = const

Jns mocrosiHHOrO TOKa q = It

322

VYcnoBus cymecTBOBaHUS 3JIEKTPUUECKOTIO TOKA.
Hanpsokenne U u DJ1C E

323

3akon Oma 1S ydacTKa Lenu:

=Y
R

324

:‘)J'ICKTpI/I‘ICCKOC COIIPOTUBJICHHC.

3aBUCUMOCTE

CONIPOTUBJICHUA OJHOPOAHOI'O IMPOBOJHHMKA OT €TI0 AJIMHBI U

CEYEHHU. Y IeTbHOE COMPOTHUBIICHUE BEIIECTRA.
l

R=p—

S

3.25

Ucrounnku Toka. /]C ucrouyHmka Toka:




A

E — CTOPOHHUXCHUJI

q

BHYTpeHHeeCOHpOTHBHeHHCHCTOHHHKaTOKa

3.2.6

3akoH OMa 1715 MOJMHOM (3aMKHYTOM) 3JeKTpudYecKoi nenu: E

=R + Ir, oTkyna

3.2.7

[TapamiensHOE COEIUHEHNE TPOBOJIHUKOB:
[I=I1+12+..,Ul=02=..,

1 1.1
=—+—+...
R R, R,

napasui

ITocnenoBarenbHOE COEIMHEHNE IIPOBOAHUKOB:
U=Ul+02+. 11=12=_,,
R ., =R,+R,+...

T10CJ1

3.2.8

Pabota snekrpuueckoro Toka: A = [Ut.
3akoH Jxxoyins — Jlenna:

Q=I’Rt

Ha pesucrope
2

R:Q:A:IZRtZIUIZ%t

3.29

MOIIHOCTH 3JEKTPUUECKOTO TOKA!

Ad
p=""| =mU

At Ar—l)




TemmoBas MOIITHOCTD, BEIACIIEMAasd Ha pE3UCTOPE:

. U
P=I'R=—2=1IU
R
MOI_IIHOCTB HNCTOYHHKA TOKA.
AA
_ CT. CHIT -
E = T =FErI
4 Ar—ll

CBO6OI[H]':>I€ HOCHTCIIN QJICKTPHUICCKUX 3apsA 0B B

o MPOBOJHUKAX. MexaHu3Mbl ~ TPOBOJIUMOCTH  TBEPABIX
o METAJJIOB, PACTBOPOB M PACIIABOB SJIEKTPOJUTOB, TIa30B.
ITonynpoBoauuku. I10ynpoOBOJHUKOBBIN JUOX
33 MAT'HUTHOE IIOJIE
MexaHn4deckoe B3aUMOACHCTBHE MAarHUTOB. MarHuTHOE IOJIE.
Bexkrop ™arauTHON wuHAaykiuu. [IpuHiun cyneprno3unuu
MarHUTHBIX IOJICH:
B=B,+B,+...
3.3.1
Jlunun  uwHAYKOUMM MarHutHOro mnojsi. KapTuHa nuHuUi
WHIYKITAN MarduTHOTO OIS MOJIOCOBOTO u
MOJIKOBOOOPA3HOTO MOCTOSHHBIX MATHUTOB
OnpiT Opcrena. MarHuTHoe moJie NPOBOAHMKA C TOKOM.
130 Kaptuna nuHMI WHAYKIIUM MAarHATHOTO TIOJS JITMHHOTO
o MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJBIEBOTO MPOBOAHUKA,
KaTYIIKA C TOKOM
Cuna Amniepa, €€ HalpaBJI€HUE U BEJIMUYMHA:
F ,=IBlsina
3.3.3 |, rae o — yroj Mexay HalpaBJI€HUEM ITPOBOJIHUKA U BEKTOPOM
B
Cuia Jlopennia, e€ HanpaBJIE€HUE U BEIUYMHA:
3.3.4 F,=/q/vBsina

TJI€ 0L — YTOJl MEXIY BEKTOpaMU




B

. I[BI/I)KCHI/IC SapH)KCHHOI\/'I qaCTullbl B OJHOPOAHOM MAarHuTHOM
IoJIc

34

SJIEKTPOMAT'HUTHA S UHAYKIWA

34.1

IToTok BCKTOpA MarHUTHOM WHAYKIWU:

®=B,S=BScosa

B

7
4
<P

342

SIBnenue anexkrpoMaruuTHON MHAYKIMU. DC nnayKumu

343

3aKOoH AIEeKTpOMarHuTHOM nHAykuu dapanes:

344

¥y
—=4 9

OJ1C uHAYKIMY B IPSIMOM MPOBOAHUKE JUTHHOM 1,

ABMIKYIIEMCA CO CKOPOCTBIO

(v 1)

B OTHOPOAHOM MArHMTHOM IIOJIE B:
/ E, /=Blvcosa

, TJIe 0. — yToJI MeX1y BeKTopoM B 1 Hopmaibio




n

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPEBI

luv
; €ClId
[
A
B
, U
%
TO
/E;/=Blv
34.5 [IpaBuno Jlenua
NHIyKTUBHOCTB:
=2
I
346 |,nmmd=LIL
Camounnykuus. 9J1C caMOMHAYKIUH:
AT
E, :_L_.L =—LI
At
DHeprusi MarHUTHOTO MOJIsl KATYIIKA C TOKOM:
LTI’
3.4.7 W= "

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHMA 1 BOJIHbI

3.5.1




Koneb6atenbupiii  koHTYp. CBOOOAHBIC AJIEKTPOMATrHUTHBIE
Kosie0aHus B UI€aTbHOM KojieOaTeIbHOM KOHTYpE:

r v+ . %

gl t) =g, sm| ot +qQ,]

A )

1
|

|1(1) =g, = g, cos( @t +,) =1, cos(wr + @)

®opmyna Tomcona:

T=2n+vLC

, OTKyJa

CBs3p AMINIMTYAbI 3apda/a KOHACHCATOpa € aMHHHTYJIOﬁ CHJIBI
TOKa IIpH CBO60)1HBIX QJICKTPOMArHUTHBIX KOJIEOAHMSIX B

U7eabHOM KO0Je0aTeIbHOM KOHTYpE:

1

max

LE))

qmax =

3aKkoH COXpAaHCHUA OHCPTHMHU B HACAJIBHOM KoJIEOATEIILHOM

KOHTYpE:
3.5.2
353 BriHyX1€HHBIC 2JIEKTPOMAarHUTHEIE KosieOanus. Pe3oHanc
ITepemennsnrit Tok. [IpousBoncTBO, mepegadya U MOTpeOICHUE
JIIEKTPUYECKOUN SHEPIUU
354 5 ) - )
CcU _H _ U~ :H P
2 2 2 2
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 T
E/Blc
356 [IIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenne

QJICKTPOMATIrHUTHBIX BOJIH B TCXHUKC U 6BITy




3.6

OIITUKA

3.6.1

[IpsamonuHeitHOe paclpoCTpaHEHHE CBETa B OJHOPOJIHOM

cpene. Todyeunbit uCTOUHUK. JIyd cBeTa

3.6.2

3aKOHBI OTPAKEHUS CBETA.

a=pf

alp

LSS

3.6.3

ITocTpoeHnne n300paxxeHuil B MIIOCKOM 3€pKaje

3.6.4

3aKOHBI IPEJIOMIIEHHSI CBETA.

HpeJlOMJICHI/Ie CB€Ta:

n, sina =n, sinf3.

AOGCOIOTHBIN MMOKa3aTelb MPEITOMIICHHUS:

(o

Nyge=—
6
oy

OTHOCUTENBHBIN MOKa3aTeNb IPETOMIICHUS:

n \%
2 1
n =—=—=2=-1

Xox 1ydei B Ipu3Me.

V1=V, My =g
CoOTHOIIEHHE YACTOT U COOTHOIICHHUE IJIMH BOJIH TIIpH
IIepexo/ie MOHOXPOMAaTHYECKOTO CBETA Yepe3 rPaHuIly pasaela

ABYX OIITUYCCKUX CPCI:

3.6.5




Hny<m 4

aﬂ'P

[TonmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHblii yroi NOJIHOrO BHYTPEHHETO OTPAYKEHUS:
sina, = 1
np nl

OTH

CobOuparorniie ¥ paccewBalomue JUH3bL. TOHKas JIMH3A.

DOKYCHOE PaCCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:

1
D=—
3.6.6 F
dopmyJia TOHKOM JIMH3bI:
1.1_1
—t———
d f F
VYBenuueHue, 1aBaeMoe JIMH30M:
h_/f
=—=—+
H d
3.6.7
d T
f )
H F
F\ h
f
R o
B ciydae pacceuBaroniei JIMH3bI:
3.6.8

1
D0 —= F=—0,
D




_h_/f]
r=r=rok

Xoa nyda, IpOIIEINIEr0 JUH3Y MOJ MPOU3BOJIBHBIM YITIOM K
e€¢ mmaBHOM onTtuueckod ocu. [locTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpPsIMONl B COOMPAIOLIMX U PACCEHBAIOIUX

JIMH3aX U UX CUCTEMaXxX

doroanmnapaT Kak ontuyeckuil npudop. ['na3 xak onruyeckas

3.6.9
cucrema
Wntepdepenmus cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBUA
HaOJII0ICHUS MaKCUMYMOB u MUHUMYMOB B
UHTEpHEPEHIIMOHHOW  KapTUHE  OT  JBYX  CHH(pa3HBIX
KOIE€PEHTHBIX UICTOYHUKOB:

3.6. )

MaKCIIMYMET — A= 2;'}.‘:'—-; m=0,+t1,£2 +3 .
MITHIIMYMBI — A=(2m+ 1:]% , m=0,£1,£2. £3
Hudpaknus cBera. [ludpakuwoHHas peméTka. YcCIoBUE
HAOJNIOZCHUSI TJIABHBIX MAaKCUMyMOB TIpM  HOpPMaJbHOM
MaJiecHUd MOHOXPOMAaTHUYECKOIO CBETa C JJIMHOM BOJHBI A Ha
peméTKy ¢ nmepuoaom d:

3.6.11

dsing,=mA,m=0,+{—1,+{—2,+{—3,...
3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1 ['mmoresza M. [Tnanka o kBantax. ®opmyna [Inanka: E = hv
®doToHbl. DHEeprus GoToHa:

4.1.2

E:hv=%=pc




Hmnynec ¢poToHa:

4.1.3 ®orto3dpdext. OnbiTel A.I'. CroneroBa. 3akonsl poTordpdexra
VYpasuenue DitHmreiHa 1151 hoTodpdekra:
EcbOTOHa =A BbIXO/la + EKI/IH max ?
rac,
hc
EqJOTOHa hv= 7 s
4.1.4
hc
ABBIXOAEI =h VKp - A
Kp
mv’
_ max __
EKI/IHmGX - ) =e U3an
JlaBneHue cBerta.
4.1.5 JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOLIYI0 NOBEPXHOCTh U
HA MOJHOCTHIO MOTJIOUIAONIYIO TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [Imanerapnas Mozenp aroMa
[Tocrynatel bopa. U3nydenue u mormiomieHue (GOTOHOB TpH
Mepexoie aToMa ¢ OJHOTO YPOBHS DHEPTUHU Ha JPYTOM:
he
4.22 ’Iilvr_urr = - = |Erf - Er_u
Y e
JInnelyaTeie CIIEKTPBI.
423

CnexTp ypoBHEl 3HEpruy aToMa BoJI0poJa:




E, = = n=1,2.3
n-
4.3 OU3NKA ATOMHOI'O AIPA
431 Hyxnonnas mopnens sapa Ieiizenbepra — VBanenko. 3apsin
o saapa. MaccoBoe uncio sapa. M3oTonsl
PannoakTuBHOCTS.
Anbda-pacnan:
A A4 4
X—>> Y+ ;He
bera-pacnan.
DNeKTpOHHBIN B-pacnan;
432
Ay Ay, 0.5
zA 77zl T 8TV,
[TosutponHsIii B-pacman:
AX-AY+ Sz +v,
l'amma-n3nydenue
3aKOH paIMOaKTUBHOIO pacnajia:
—t
N(t)=N, 2"
433
[Tycth m — Macca paloakTUBHOIO BellecTBa. Toraa
-t
m(t)=my*x2"
434 SAnepHbie peakiuu. JleneHre u CUHTE3 sep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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