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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 KJIACC

Paznen 1. Hayunblid MeTOJ MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalbHas HayKa o npupojie. HayuHblil MeTO TO3HAHUS U
METO/IbI UCCIIEIOBaHUs (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpusl B IMpollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (hU3UKE.

CniocoObl  m3MepeHuss (U3MYECKUX BEIMYMH (aHAJOTOBBIE M IM(pOBBIC
U3MEPUTEITbHBIE TPUOOPHI, KOMIIBIOTEPHBIC TATUUKOBBIE CUCTEMBI).

[TorpemHocT  W3MepeHW  (QUBMYECKUX  BEIWYUH  (aOCONIOTHAsS W
OTHOCHUTEJIbHA).

MonenupoBanue (GU3NUYECKUX SBICHUN U MPOIECCOB (MaTepuasibHAsl TOUKa,
aOCOJIIOTHO TBEPJOE TENO, HJcadbHAs >KUAKOCTb, WACAIbHBIA Ta3, TOYCUHBIM
3apsn). I'unoresza. dusnyeckuii 3aK0H, TPAHUILIBI €T0 TPUMEHUMOCTH. DU3nyeckas
TEOpHUsL.

Ponb m mecTto ¢uszuku B GOpMUpPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI
MHUpA, B MPAKTUYECKON JEATEIbHOCTH JIFOICH.

Yuenuueckuit 3xcnepumenm, nadvopamopnsie padomot, npaKmMuUKym.

N3mepeHre cuiibl TOKAa M HAIPSHKEHUS B 1€NU IOCTOSHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ LH(poBoi nadoparopueit no ¢usuke. [Ipumepsl u3mMepeHus
(U3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

Pannyc-BekTop MaTepuaibHOM TOYKH, €ro IMPOEKIMH HA OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemeltienne, CKOpOCTh (CpefHsiE CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOYKHM, UX MPOEKIMM Ha OCU CHUCTEMBbI KOOpIWHAT.
CnoxeHue nepeMenIeHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YckopeHue cBoOOAHOro majeHus. JIBuxeHue Tena,
OpOIIIEHHOTO TOJ YIVIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHS MaTEepPHATILHON TOYKH OT BPEMEHHU U X TPAPUKH.



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.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: CHUIAOMETP,
JIBW)KCHUE CHApsOB, LEMHbIC, IIECTEpEHYATHIE W PEMEHHBIE MEpEeNayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WITIOCTPALINS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

Croco0bI McclIeT0BaHUS IBUKEHUN.

NnmrocTpanus npeaeapbHoro nepexoia u U3MEepeHue MTrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanme NBMKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB.

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

HaOmronenne ABWKEeHHMs Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hamnpaienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJIa B Pa3HbIX CUCTEMAX 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
TUIIOTE3bl O TMPAMOM MNPONOPIIMOHATIBHOW 3aBUCMMOCTH MEXIY AalbHOCTHIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENa.

N3ydeHne IBMKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpHUOJia OOpaleHuss KOHHMYECKOTO MasTHHUKA
OT €r0 MapamMeTpoB.

Tema 2. lunamuxa.

ITepssblii 3akoH HertoTtoHa. UHEepumanbHbie cucTembl oTcuéra. [IpuHumn
OTHOCUTENBHOCTH [ anunes. HennepuuaabHble CUCTEMBI OTCUETA



(ompeneneHue, IpuUMeEpHI).

Macca tena. Cuna. [IpuHIun cyneprno3uuuy CHIL.

Bropoii 3akoH HbroTOHA 1151 MaTepraibHON TOYKHU.

Tpetuit 3akoH HproTOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAIMOHHON W
WHEPTHON MacCCBhl.

Cuna TspkecTd. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO TAJEHUS OT BBICOTHI
HaJT TOBEPXHOCTBHIO IUIAHETHI W OT reorpauyeckoi MmUpOThL. J[BHkeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tenma, aBmkymierocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuna CONpOTUBICHUS TPU JABUKCHUU Tella B
KUJKOCTH WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHUYECKHE MPOLECCHl: MOAIINIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOmroienre 1BIKEHUS TNl B MHEPIUATBHBIX U HEMHEPIIUAIbHBIX CUCTEMaxX
OTCYETA.

[TpyHIMIT OTHOCUTENBHOCTH.

Kauenne AByX HWIMHAPOB WM IIAPOB Pa3HOM Macchl C OJIMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPIIMATILHOW CUCTEMBI OTCUETA.

CpaBHeHME  DPABHOACHCTBYIOIIEW  MOPWIOKEHHBIX K TEIy CHI C
MIPOU3BEICHUEM MACCHI T€JIa HA €r0 YCKOPEHNE B MHEPLIMAIBbHONW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAOLIUX B PE3YJIbTATE B3aUMOICHCTBUS TEI.

N3mepenne macc no B3auMOIEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NMAJACHUH.

[{eHTpoOekKHBIE MEXAHU3MBI.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RpaKmuKym.

N3mepenne paBHOJEHCTBYIONIEH CHJI TIPHU JBIXKCHHH OpyCKa MO0 HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKEHHS Opycka Io
HAKJIOHHOM ITOCKOCTH HA 33JaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnepoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehopMaIiui.



N3ydyeHne NBUKEHUS CHUCTEMBI TEIl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4epe3
NErKui OJIOK.

N3mepenne koddduiiieHTa TPEHUs MO BEIWYHUHE YIJIOBOro koddduimeHrta
3aBUCUMOCTH Frp(N).

HccnenoBanre NBIKEHUS OpycKa MO HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KO2(pUIIMEHTOM TpEHHS.

N3ydenune nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHoe Temo. IlocTtymarenbHOoe W BpalaTEIbHOE JIBUKCHHE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. l[lnedo cuibl.
CroxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Teiry. LIeHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMYMBOE, O€3pa3INyHOe PaBHOBECHE.

TexHuyeckne yCTpOMCTBA W TEXHOJOTMYECKHE IPOILECChl: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, pELIETYAThIE KOHCTPYKLIUH.

Hemoncmpayuu.

Y cioBuUsl paBHOBECHSL.

Bunbl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HUccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOrO TeEJA, HUMEIOLIET0 OCh
BpAaIlCHUS.

KoHcTpyrpoBaHHe KPOHIITEMHOB U PaCUET CUII YIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOIA/b OTIOPHI.

Tema 4. 3aKkonvl coxpanenus 6 mexaHuke.

Nmnynbsc MaTepuanbHOM TOUKH, CUCTEMBI MaTepHANIbHBIX TOYEK. LleHTp mMacc
CUCTEMBI MaTEpUAIIbHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

Nmnynbe CUIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBHMKEHHUE.

MoMeHT ummynbca MaTrepualibHOW TOYKH. lIpeacTaBieHne O cOXpaHEHUH
MOMEHTAa UMITYJIbCA B IIEHTPAJIbHBIX MOJIAX.

PabGora cuiasl Ha MajgoM KW Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
MIPEICTaBICHUE PAOOTHI CHIIHI.

MoOIITHOCTE CHIIBI.

Kunernueckass sHeprusi MaTepualibHOW TOuUkH. Teopema 00 W3MEHEHHH
KMHETUYECKOW JHEPIUU MAaTEpUAIIbHON TOYKH.

[loTeHunanbHble W HENOTEHIMAJIbHbIE CUJbl. [loTeHIManbHAs SHEprus.
[ToTenmmanbHas sHeprust ynpyro nedopMUpoBaHHON NpyxkuHBL [loTeHimanbHas
SHEprus Tejla B OJHOPOJHOM TpaBUTALMOHHOM Tmone. [loTeHumanbHas >Heprus



TeJla B TPAaBUTALIMOHHOM MOJI€ OAHOPOJHOTO 1apa (BHYTpH W BHE apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b  paOOThl HEMOTECHIMATBHBIX CHJI C HM3MEHEHHEM MEXaHHYEeCKON
SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHEHHSI MEXaHUYECKON IHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm s UACAIbHOM KUJIKOCTH Kak CJIEACTBHE 3aKOHA
COXPAaHEHUS] MEXaHUYECKOUN IHEPTUU.

TexHnueckne yCTpONCTBA M TEXHOJOTHYECKUE MPOLECCHI: IBUKECHUE PAKET,
BOJOMET, KOMEP, NPYKUHHBIA MHCTOJNET, THPOCKOM, (PUTYypHOE KaTaHWe Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

N3mepeHre MOITHOCTYU CUJIBL.

N3meHeHue 2Hepruu Tefia Mpu COBEPIIEHUN PaOOTHI.

B3anMHble TpeBpaleHus] KUHETHUYECKOM MW NMOTEHUHAIBHOW JHEPTUM IpHU
JIEWCTBUU HA TEJIO CHJIBI TSYKECTU U CHIIbI YIIPYTOCTH.

CoxpaHeHue 3HEepPruu Mpu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

N3mepenune nmnynbca Tejia 1o TOPMO3HOMY ITYTH.

N3mepeHne cuibl TATU, CKOPOCTH MOJEIH 3JIEKTPOMOOWISI M MOIIHOCTHU
CUJIBI TATH.

CpaBHEeHUE N3MEHEHUS UMITYJIbCA TEJIA C UMITYJILCOM CHIIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA TTPU YIIPYTOM B3aUMOICVICTBUM.

N3Mepenne KNHETUYECKOW SHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON HEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUs.

Onpenenenue padOThl CHIIBI TPEHUS NPU ABMXKEHHHM Tejla MO HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyasipuast pu3nka 1 TePMOJIMHAMUKA.

Tema 1. Ocroébl MONEKYNAPHO-KUHEMUYECKOI MEeOPUU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsipHO-KMHeTH4Yeckoil teopun (MKT), wux
ombITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe aBMXKeHHE. XapakTep
JBI)KCHUST M B3aUMOJCHCTBHUS 4YacCTUIl BellecTBa. MoOJEIM CTPOEHUs Ta30B,
KUJIKOCTEH W TBEPIBIX TEI U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JTHX
Mozeneil. Macca u pasMepbl Monekya (atomoB). KonuyecTBO BeliecTBa.
IToctrostnaast ABorajipo.

TermoBoe paBHOBecue. Temmeparypa u crocoObl €€ u3Mmepenus. [llkana
temneparyp Llenbcusi.



Mogenb neabHOTO ra3a B MOJIEKYJSPHO-KMUHETUYECKON TEOPHUU: YACTHULIbI
ra3a JIBH>KYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcontoTHas
temmneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompornieccs B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JaBJICHUEM W CpEeAHEd KHUHETUYECKOM  DHEprueu
MOCTYIATEIbHOI0 TEIJIOBOTO JBHMKEHHUS MOJIEKYJ HJ€albHOro ra3a (OCHOBHOE
YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UJICaTIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEH
KUHETHUYECKOU DHEPTUEH ITOCTYIIATEIBHOIO TENJIOBOIO ABMKEHUS €€ YaCTULL.

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

Hemoncmpayuu.

Mojenu 1BUKEHHS 4aCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buzaeoponuk ¢ 3anuchio peaibHOrO OPOYHOBCKOTO JBUKEHHSI.

Huddys3us sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrEe MOJIEKYI.

Mojgenu KpucTalsIn4eCKUX PEMETOK.

HabGmronenue u ruccienoBaHue N30IMpoLecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKmMuUKym.

HccnmenoBanne 1mporecca YCTaHOBIICHMS TEIUIOBOIO PAaBHOBECHUS IIpU
TEIUI000MEHE MEXKy TOpsYEi U XOJIOAHOUN BOIOK.

N3yyeHue H30TEPMUYECKOro Mmpolecca (PEeKOMEHIAOBAHO HCIOIb30BaHHE
rdpoBoii 1abopatopun).

N3ydeHne n30X0pHOTo mporecca.

N3ydenne n3ob6apHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUM st
TEPMOJIMHAMHUYECKOW CHUCTEMBbI. BHENIHNE U BHyTpeHHHE napamMeTpsol. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMbl KaK CPEIHHUE 3HAYEHHUS BEIUYMH, OMKMCBHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepmoanHamuku. CaMonpou3BONbHAS — perakcanus
TEPMOJMHAMHUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens uaeanpHOrOo Tra3a B TEPMOAMHAMHUKE — CHCTEMA YpPaBHEHUI:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa M BbIpaK€HUE JJIsI BHYTPEHHEN SHEPIUU.



VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kas KOHILIEHTPAIUsl YacTHL], BICOKHE
TeMneparypel. BeipaxkeHue 1uisi BHyTPEHHEW SHEPTruy OAHOATOMHOIO UIEAIbHOTO
rasa.

KBa3ucratnueckue 1 HECTATUUECKUE MTPOLIECCHI.

DnemenTapHas pabota B TepMoArMHAMUKe. Beraucnenue paboTsl mo rpaduky
mpoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco®0  WM3MEHEHUs]  BHYTPEHHEH  SHEpruu
TEPMOJMHAMHYECKON  cucTemMbl 0Oe3  coBepiieHuss paboTel. KonBeknus,
TEIUIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo TtemnoTel. Temno€éMKocTh Tena. YaelnbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEIUloTa CropaHus
tormBa. Pacuér komuuecTBa TEmIOTHl mOpu Temonepenadye. I[lonstue o0
aamabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsis »sHeprus. KomanuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  DSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

Bropoii 3aKOH TEpMOAMHAMHUKHM [JJIi HEPAaBHOBECHBIX  ITPOLIECCOB:
HEBO3MOXKHO TIEPE/IaTh TEIUIOTY OT 0o0Jiee XOJIOAHOTO Tesa K Oojiee HarpeToMy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MIPOIIECCOB.

[Tpuniune! gercTBus TermnoBbix MamuH. KIT/I.

Maxkcumansroe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE aCTEKThl MCIOJIb30BaHMS TEIUIOBBIX JABUTrareneil. TermnoBoe
3arps3HEHUE OKPYKAIOIIECH Cpebl.

TexHudyeckne yCTpOWCTBA W TEXHOJOTHUECKHE MPOLECChl: XOJIOIWIbHUK,
KOHJIUIIMOHEP, AW3CJbHBIA W KapOIOpAaTOPHBIN JABUTATENM, MapoBas TypOUHA,
MOJIyYEHHE CBEPXHU3KUX TEMIEepaTyp, YTWUIU3ALUS «TEIUIOBBIX» OTXOJO0B C
MCIOJIb30BAaHUEM TEIJIOBOIO HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOrO TOTLIMBA TSI
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenune TemMneparypsl pu aainadaTHYeCcKOM PacIIuPEHUH.

Bo3ayuiHoe orauBo.

CpaBHEHHE yAECTbHBIX TEINTIOEMKOCTEN BEILIECTB.

CnocoObl UI3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne aaunabaTHOro mporecca.

KommnbroTepHble MOJIENN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKym.



N3mepenune yaenpHONU TENI0EMKOCTH.

HccnenoBanne nporecca OCThIBAHUS BEILIECTBA.

UccnenoBanue anuabaTHOTo mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M JHEPrUM MEXMOJEKYJSPHOTO B3aUMOJACHCTBUS U
TEMIIEPaTypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u KoHjaeHcanusa. HWcmapenue u kureHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

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

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCT.

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

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

TeroBoe pacumpenue KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE U JHMHEHHOE
pacuimpeHrue. AHTapMOHHK3M TEIJIOBBIX KOJIEOAHUIN YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOI'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEprun B Pa3oBbIX MMEPEX0IaX.

VYpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kon(dPuimeHT MOBEpPXHOCTHOTO HATSKEHUS.
Kanunnsipusie sBieHus. /{aBieHne nox MCKpUBIEHHON OBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlamnaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME TPOULECCHI:  KHUJKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpayuu.

TennoBoe pacunpeHue.

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>KEHHOM TaBJICHHM.

N3mepenune CUitbl MOBEPXHOCTHOTO HATSKECHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBanue.

KanunnspHslie siBneHus.

Mopaenn HEeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MEpEeHUs BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MIABICHUS KPUCTAIIMYECKOTO BENIECTBA.



Bunbr neopmanuii.

HabGmronenne manbix aedopmMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKmMUKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUJIKOCTEMN.

N3mepenue yaenbHOM TEIIOTHI IUIABICHUS JIbA.

N3yudeHne CBONCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3¢ dumreHTa moBepXHOCTHOTO HATSIKCHHMS.

N3mepenne moayns FOHra.

UccnenoBanre 3aBUcUMOCTH  JedopMmalii  pe3nHOBOro olpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpU3alusl Tel U €€ MPOsBICHUA. JJIEKTpUYecKud 3apsa. JBa Buaa
DNEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKM, IWANEKTPUKA U IOIXYNPOBOJHUKHU.
DneMeHTapHbld JJIEKTPUYECKHI 3apsi. 3aKOH COXpPAHEHUs 3IIEKTPUUYECKOIrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DnekTpuueckoe nose. Ero nevicTBrue Ha dIEKTPUIECKUE 3apsiibl.

Hampsok€aHocTh  anmekTpuueckoro  moisa.  [IpoOHbid  3apsa.  Jluauwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oJs. OQHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCT 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHLMANOB H
HanpspbkeHue. [loTeHnmanbHas dSHeprus 3apsiaa B JIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHunan 31eKTpocTaTUYecKoro nojis. CBsA3b HANMPSKEHHOCTU OIS U Pa3HOCTH
MOTEHIIMAIIOB [UJISl DJIEKTPOCTATUYECKOTO Toyig (Kak OJAHOPOJHOIO, TakK H
HEOHOPOTHOTO).

[IpyHIMT CyNIEpIO3ULINN IIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshHKEHHOTO 1Mo 00béMy miapa. [loje paBHOMEpHO 3aps>KEHHON
OECKOHEUYHOM TUIOCKOCTU. KapTuHBl JHHUA HaNpsHKEHHOCTH STUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/I0B.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexkrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.

Konnencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOIO
KOHJIEHCATOopa.

[TapannenbHOE coeMHEHUE KOHIeHCAaTOpOoB. [locnenoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.



OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>keHME 3apsSyKEHHOM YaCTHIIbI B OJJTHOPOIHOM 3JIEKTPUUECKOM IOJIE.

TexHuueckue yCTPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHL: AJIEKTPOCKOIL,
AIEKTPOMETP, DBJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOphI, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJJACTUH.

Monensb anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B IIEKTPUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA TOCTOSIHHOM U ITEPEMEHHON EMKOCTH.

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

DHeprus dJIEKTPUIECKOTO OIS 3apsSKEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEN.

HabGnronenue npeBpallieHus SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPT U0
U3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LENH, COAEPKAIIel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHNAJIOB (HanmpspKEeHUsT ) npu
IIOCJIE0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA Y€PeE3 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 Lemu.

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 AekTpuyeckux nenei. [Ipasuna Kupxroda.

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

MOIHOCTE 3JIEKTPUYECKOIO0 TOKA. TerioBas MOIIHOCTb, BBIACISIEMas Ha
pe3ucTope.



OJIC u BHyYTpEeHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11emu MOCTOSIHHOTO TOKA.

TexHuyeckne yCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: aMIIepMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKONU SHEPTUU.

Hemoncmpayuu.

N3mepenure cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAMpPSKEHUS ISl PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TTONIEPEYHOI0 CEUCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHHS TTPU TOCTOSTHHOM
HaIPSKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TaIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHET0 COMPOTUBIICHUS.

Crioco0bl coenmnHeHnst ICTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanre pazHOCTU MOTEHIHAIOB MEXKAY IMOJOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKa B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomvt, RPAKMUKYM.

HccnenoBanre CMENIAaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS IPOBOJHUKOB.

WccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPsDKEHUS I JIAMITbI
HaKaJIMBaHUSI.

VYBenuueHue npejaena u3MepeHus aMmrnepmerpa (BoJbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIICHUSI NICTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JJ]C raapBaHMYECKOro 3J€MEHTa OT BpPeMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanre 3aBUCMMOCTH MOJIE3HOW MOIIHOCTHA MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKkTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTE TBEPIBIX METAJJIOB. 3aBUCHUMOCTh COINPOTUBICHUSI METAVIOB OT
Temnepatypbl. CBEpXMpPOBOJUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOJHUKMY. CobcTBeHHas U MpUMECHAast IPOBOJIMMOCTh
NoJTynpoBOoHUKOB. CBOMCTBA p—n-niepexoaa. [lomynmpoBo HUKOBBIE TPUOOPHI.



DNEeKTPUYECKU TOK B JJIEKTPOIUTAX. IDJIEKTPOJUTHUYECKAs AUCCOLIMALIMSL.
Onektponus. 3akoHsl Dapajnes 115 AIEKTPOIHN3a.

DJIeKTpUUYECKUl TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOATEJIbHBIN
paspsan. Paznuunelie TUIIBI caMOCTOATENBHOTO paspsaaa. Momnnus. 11nazma.

TexHuueckre ycTpoiicTBa M IPAKTUYECKOE IMPUMEHEHHUE: razopaspsiaHble
JaMIIbl, DJIEKTPOHHO-TTyueBas TpyOKa, MOJYyHNPOBOIHUKOBBIE MPUOOPHI: ITHO/,
TpaH3UCTOp, (POTOAUONA, CBETOJIMOMA, TajbBaHMKA, padUHUPOBAHUE ME[H,
BBIIIJIABKA AJTIOMUHUS, DIIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIPOTHUBJICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHsbI nekTposnsa Papazes.

HckpoBoii paspsi ¥ MPOBOJAUMOCTD BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSS IPOBOIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RpaKmuKym.

Habnronenue a5ekTposusa.

N3mepeHnne 3apsiaa OTHOBAIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS ~ TEPMOpPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU JUOA.

DU3NYEeCKUI TPAKTUKYM.

Cnioco0bl n3MepeHus: (HU3NYECKUX BEIMYMH C UCIOJIH30BAHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTENIHHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIHYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  M3MEPEHUM, HUCCIEAOBAHWM  3aBUCUMOCTEU
(U3HYECKUX BEIUYMH, MPOBEPKA NPEIJIOKEHHBIX THNOoTe3 (BbIOOp W3 padoT,
OMUCAaHHBIX B  TEMAaTUYECKHX  paslenax «YUYEHHUECKUH  HKCIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrioyonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUHU, TE€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemmnole nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HaHuA: ABIICHHWE, HAay4HbId (DaKT, rumnoresa, (uU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPENIHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, LIHU(PPOBast TabopaTopHsl.



Mamemamuka: pelieHHe CUCTEMbl ypaBHeHUH. JluHelHas QyHKIUA,
napaboJia, rurepOosia, ux rpadUKd U CBOMCTBA. TpUTOHOMETpUYECKUE (PYHKIIHH:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXK/IECTBO.
BekTophl 1 BX IPOEKITMN Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonozusa: mexanndeckoe JBUKEHHE B )KUBOW mpupoje, nuddysus, ocMoc,
TEIJTIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpelbl,
yTHWIH3AIUsl OMOOPTaHWMYECKOTO0 TOIIMBA JIII BBIPAOOTKH  «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHE W KATWJUIAPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHUS B )KHUBOU MPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIyYeHHE HaHOMATEepUaJOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEII, )KUIAKOCTEH M Ta30B, KUAKWE KPUCTAIUIBI, JICKTPUUECKUAC
CBOICTBA METAJIJIOB, DJIEKTPOJIUTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JIBIXKEHUN C MCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIIHH
(KpOHINITEHH, pemeéryaTble KOHCTPYKIIUMH), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (THPOCKOII, BOJOMET M APYTHE), ABUTATEIb BHYTPECHHETO
cropaHmusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE HAaHOMATEPHAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3alllUTa, 3a3eMJICHHUE JJICKTPONPHOOPOB,
ra30pa3psTHbBIE JIAMITBI, TIOJTYIIPOBOIHUKOBEIE IPHOOPHI, TaJIbBAHHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka.

Tema 4. Macnummnoe none.

B3aumojielicTBUE TOCTOSHHBIX MArHUTOB U MPOBOJHUKOB C TOKOM.
MarnutHoe mnone. Bekrop marHuTHON wuHAYKUMU. [IpuHOMN cyrneprio3uiuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKLHH.

MarnuTtHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJIHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOIYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJib. JIBI>KEHNE 3apSKEHHOM YaCTHUIIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuiel Jlopenna.

MarunutHoe nose B Beuectse. DeppoMarHeTuku, napa- U IMaMarHeTUKH.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHuTOB, TeCTEeP-MYyJIbTUMETP,
ANEKTPOABUTATENDL SAKOOH, YCKOPUTEIH SJIEMEHTaAPHBIX YaCTHIL.

Hemoncmpayuu.



Kaptina  nuHWMA  WMHAYKOMM ~ MarHATHOTO  TOJSL  [OJOCOBOTO U
MOJIKOBOOOPA3HOT0 TTOCTOSIHHBIX MAarHUTOB.

KapTuna nuHMi MarHMTHOM UHAYKIHUU TOJISL JJIMHHOTO PSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'0 KOJBLEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnroienue nBuxkeHUs MmydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIUI NEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOIO npubdopa
MarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, RPAKmMuKym.

HccnenoBanre MarHuTHOTO IMOJI MOCTOSTHHBIX MATHUTOB.

HccnenoBanre cBOMCTB eppOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenune cuibl Amrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTopa MarHUTHOU
naaykuun. OJIC uHAYKOMU. 3aKOH 3IEKTPOMAarHUTHOW uWHAyKuuun @Dapanes.
Buxpesoe anekrpuueckoe none. Toku Pyxo.

OJC uHAYKUMHA B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHIYKTUBHOCTH B ILEMU TMOCTOSHHOTO TOKA.
SABnenue camonHaykuuu. J1C caMOMHTyKIINH.

DHEpPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: WHAYKIHOHHAS
1€Yb, COJICHOU], 3allUTa OT 3JIEKTPU3ALNU TEJI NMPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

Habntonenue sBIeHUS SJIEKTPOMAarHUTHON WHTYKITHH.

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

IIpaBuiio Jlenna.

[TameHne MarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHre caMOMHAYKIUU.



UccnenoBanne 3aBucumocTd IIC caMOMHIYKIIMU OT CKOPOCTH H3MEHEHUS
CWJIBI TOKA B IIEITH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHIYKIUU.

OnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBICHUS CAMOUHIYKIIHH.

COopka MoJIeTTu AJIEKTPOMArHuTHOT'O FeHepaTopa.

Paznen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensnas cucrema. CBoOOIHEIE KOIeOaHUS.

[Mapmonndeckue kosiebanus. KuHematuueckoe M AMHAMUYECKOE OIKCAHUE.
DHepreTHYecKoe ONMUCAaHUE (3aKOH COXPAaHEHUS MEXAHMUYECKOW 3Hepruu). BeiBoa
JTUHAMUAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHWM M3 UX DHEPreTHUECKOTO U
KMHEMaTH4eCKOTO OMUCAHMUS.

Ammuntyna u ¢daza xonedbanuil. CBsi3b aMIUIMTYJIBI KOJIEOAHUN HCXOJIHOU
BEJIMYMHBI C aMIUTUTYyJaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon u yacrota konebanwii. [lepwon Manmbix CBOOOJHBIX KOIeOaHMIA
MaTeMaTuyeckoro wmastHuka. Ilepuoa cBOOOAHBIX KoJieOaHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxatromux kKoneOanusx. BeiHyx)aeHHbIe KoseOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BimsHue 3aryxaHuss Ha BHUJ PE30HAHCHOM KpPHUBOM.
ABTOKOICOQHUSI.

TexHudyeckne yCTpouWCTBa U TEXHOJOTHUECKHE MPOIECChl: METPOHOM, YacChl,
Kaudelld, My3bIKaJdbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeIbHOTO IBHKECHHUS.

HaOmroieHrie He3aBUCUMOCTH TIeproa MaJIbIX KOJeOaHuM Ipy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHui U 3aBUCUMOCTH TEpHUOoIa CBOOOHBIX
KOJIEOAHHI OT COMPOTUBIICHUSI.

UccnenoBanre kojiebaHUM Tpy3a Ha MACCUBHOW TMPYKUHE C LEJBIO
dhopmMupoBaHUs MpeICTaBICHUN 00 HICATBHON MOJIENU MPY>KUHHOTO MasiTHUKA.

3aK0H COXPAaHEHHS YHEPTUU MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUH.

HaGmronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomovt, RPAKMUKYM.

N3mepenne mnepuoga CBOOOTHBIX KOJEOAHWUN HUTSHOTO W TMPYKHUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJIa B XOJIe KOJeOaHU! Ha yIIPYyTroM IMOJBeCeE.



N3yuyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KMHHOM MAasITHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3Ty XaOMIKUX KOJIEOAHUM.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUM.

Tema 2. InekmpomazHumubsle KoaeOAHUA.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUIMUTY0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUsI SHEPIUU B UJI€aIbHOM K0Jie0aTeTbHOM KOHTYpE.

3aTyxaronme AIEKTPOMArHUTHBIE KOJIeOaHuUsl. BriHyX1€eHHbBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemenHbli TOK. MOIIHOCTE NEPEMEHHOrO TOKAa. AMIUIMTYAHOE U
JeICTByIOIIEE 3HAUYEHHWE CUJIbl TOKA W HANpsHDKEHUS OpU Pa3InyHOU ¢dopme
3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIEMU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsKEHU.

Uneanbubiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u moTpediieHHe
AIEKTPUYECKOUN IHEPTUU.

DKOJIOTUYECKHE PUCKU MpPU TPOU3BOJACTBE 3eKTpodHepruu. KymbpTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTMYECKUE IMPOLECCHI: SJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTporepeay.

Hemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOHBIX KOJEOAHHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepaTop He3aTyXarOUMX 3JIEKTPOMArHUTHBIX KOJIEOaHUI.

Mopenb 3JIeKTpOMarHuTHOrO TeHEpaTopa.

BbIHyX/IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pe3uctop, karymika MHAYKTHBHOCTH M KOHJEHCAaTOp B LIENH MEPEMEHHOIO
TOKaA.

Pe3oHaHCc Tmpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOPA, KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y eTpoiicTBO U MPUHIIUI IEUCTBUS TpaHcPopmaTopa.

Mopnens TMHUM 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.



HccnenoBanre NEPEMEHHOIO TOKa 4Yepe3 MOCIEAOBATEIIbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

HaGntogenue 31eKTpoOMarHiTHOrO pe30HaHCa.

HccnenoBanre paboThl MCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OIHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUS HMX pacnpoctpanenus. IlomepeuHble u
NPOJOJIbHBIE BOJHBL. lleproa, CKOPOCTh pAacHpOCTpaHEHHs W JIJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpPaXEHHE, NMPEIIOMJIEHUE, MHTEpPEpPEHIUs H
nudpaximys.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHUE OKPYkKAIOLIEH Cpeibl.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)K€HUE,  MPEIOMJIEHUE,
noJispu3alus, HHTepdepeHuns u qudpakims.

[[Ixana >ME€KTPOMArHUTHBIX BOJIH. [[puMeHeHHEe 3EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMTBI pagUOCBS3U U TENEBUACHUS. Panronokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEBI.

TexHuueckue ycTpoiicTBA M MNPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paaIuonpruéMHNK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl TUarHOCTUKA B TEXHUKE W MEAUIMHE.

Hemoncmpayuu.

OOpa3oBaHue U pacIpOCTPAHEHUE NONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Koneomromeecs Te€10 Kak ICTOYHHK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpaxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HabGnronenune narepdepeHunu u quppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGniogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KOJIeOaHUH.

HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
pesioMJIeHUE, MOIsIpu3anus, AUppaKiys, UHTepHEpeHITHS.

O6HapyxeHue nHPpakpacHOTO U yIbTPAPHUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RpaKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.



[IpssMONMHENHOE pacnpOCTpaHEHHWE CBETA B OJHOPOAHOM cpene. Jlyu csera.
To4euHbIN UCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzolOpaxeHuil B
10cKOM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. OTHOCHUTENIbHBIN MTOKa3aTeb nperomMieHus. [IocTOSSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JJIMH BOJH IpU MEPEXOJE MOHOXPOMATUYECKOIO CBETA
4yepe3 IPaHully paszena IByX ONTUYECKUX CPEN.

Xon nmydeit B mpusme. [ucnepcusi cBera. CloxHBIA cOCTaB O€JIOro CBETA.
[Ber.

[lonHOe BHyTpeHHee OoTpaxeHue. [IpenenbHplil yroyl MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

CoOuparomiue ¢ paccedBaromiue JuH3bl. ToHkas JuH3a. DOKycHOe
paccTosiHME M OINTHYeCKas CWia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKOM cepruyecKoi JUH3BI OT €€ reOMeTPpUU U OTHOCUTEIHHOTO
ITOKA3aTeNs MPETOMIICHUS.

dopmysa TOHKOM JIMH3bL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa Jyya, MPOMIEAIIEr0 JIMH3Y MOJ IPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne u300pakeHH TOYKM W OTpe3Ka MNpsSAMON B
coOMparouX 1 pacCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromias ciocoOHOCTh. [71a3 kak onTudeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBast ontuka. Wutepdepenunss cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOAEHUS MAaKCHMYMOB W MUHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIlpumepsl KiIacCMUECKHUX
UHTEP(DEPEHIITMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIAaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
TU(GPaKIUMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHudyecknue yCTPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIM armapaT, MPOCBETICHHE
OIITHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npenomMiIeHus CBETa.

Habmrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojiesib CBETOBO/IA.



HccnenoBaHnre XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPAILIIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300paKEHUI B JIMH3AX.

Mopenu MUKpOCKoOIIa, TeJIecKomna.

Habmonenue unrepdpepeHunu cBera.

HaGmronenue BeTOB TOHKHUX IMJIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuyenue nuppakquoOHHON PEMIETKY.

Habmonenue nudpakiinoOHHOTO CIEKTPA.

HabGnronenue nucnepcuu cBera.

HabGnronenue nonsipu3anuu cBeTa.

[IpumeHeHne noJIApOU0B ISl U3YYEHHS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

N3mepeHnne nokazaress npeaoMIeHUs CTEeKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pPAacCTOSIHMSL OT BelecTBa (Ha
MPUMEPE KUIKUX JIHH3).

N3mepenne poKyCcHOro pacCTOSIHUSL PACCEUBAIOIINX JIMH3.

[Tony4yenue n300pakeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue n300paxeHusi B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habmonenue nudpakuuu, uHTEpGEpEHLINN U NOISpU3aLMU CBETA.

N3yudeHne noyspu3alvu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue nHTEpPEpEeHIINH JTA3epPHOTO U3TYUYECHHSI HA IBYX ILETISAX.

HaOnronenue nucnepcum.

Habmonenue u nccnenoBanue 1udpakimoOHHOTO CIEKTPA.

N3mepenune JIMHbI CBETOBOM BOJIHBI.

[Tony4yenue crekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH.

['panuipl  OPUMEHMMOCTH  Kiaccudyeckod — MmexaHuku.  [loctynaTel
CHEeUaTbHOU TEOPUH OTHOCUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpa3zoBanusi  JlopeHiia.
VYcnoBue npudMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKpAIIEHUE JJIUHBI.

OHeprusi 1 UMITYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPIUEN U UMITYJILCOM PEIATHUBUCTCKOW YaCTULIBI. DHEPIrUs
MIOKOSI.

TexHu4yeckne yCTPOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: CIIyTHUKOBBIC
NPUEMHUKH, YCKOPUTEIN 3aPSXKEHHBIX YaCTHII.



Y4eHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue HUMIyJbCa W OSHEPrHUM  PEISATUBUCTCKUX 4acTull (10
dboTorpadgusiM TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznes 7. KBanToBasi ¢pusuka.

Tema 1. KopnyckyaapHno-6011086011 Oyanusm.

PaBHOBeCcHOE TEMIOBOE M3IydYeHHE (M3IIydeHHE a0CONIOTHO YEPHOrO Teja).
3akon cmemennd Buna. ['unore3a [linanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJILC (OTOHA.

®ororddext. Onwitel A. I'. CroneroBa. 3akonsl GhoTodpdexra. YpaBHeHHE
OunmTenHa 1 Goroaddekra. «KpacHas rpanuna» dhotodaddexra.

JlaBnenne cBera (B 4YAaCTHOCTH, JaBJIEGHHE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 U aOCOJIIOTHO OTpaXkarolryto moBepxHocTh). OmbiTel 1. H.
JleGenena.

BonnoBsie cBolicTBa yactull,. Bonubl ae bpois. JliimHa BosiHbI e bpoins u
pasMmepsl 00JacTH JIOKAJIM3allUM JABWXKYIIEHCs dactuilel. KopmyckymnspHo-
BOJIHOBOM Ayanu3M. /{udpakius 3;1eKTpoHOB Ha KpUCTAILIaX.

Crneunduka n3meperuii B Mukpomupe. COOTHOIIEHUST HEONPENeIEHHOCTEH
['eitzenbepra.

TexHnueckne yCTpOWCTBA U TEXHOJIOIMYECKUE IIPOLIECCHL: CIIEKTPOMETP,
dboTodsieMeHT, (POTOAATYMK, TYHHEIBHBII MHMKPOCKOI, COJIHEUHas Oatapes,
CBETOAMO/.

Hemoncmpayuu.

®dotor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poTo3PdeKra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, nPaKmMuKym.

HccnenoBanue Goropesucropa.

N3mepenue nocrosinuoi [1nanka Ha ocHOBe uccnenoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIMO/ OT HAMPSIKEHUSL.

Tema 2. Du3zuxa amoma.

OnpITEl MO HCCIEIOBAHUIO CTPOEHUS aToma. llnaHerapHas Moaens aToma
Pezepdopna.

[Toctynarel bopa. U3nydyenue u normioimieHrue GOTOHOB MPHU MEPEX0/I€ aToMa
C OZHOTO YPOBHSI JHEPIUU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTrUM aTOMA BOJOPO/A.

CnoHTaHHOE U BBIHYXJIECHHOE U3NTy4yeHue cBerta. Jlazep.



TexHuueckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens onbita Pezepdopaa.

Habnronenne TuHelyaThiX CIIEKTPOB.

Y cTpoicTBO 1 JEeCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHUL.

Ornpenenenue JIMHBI BOJHBI Ta3€PHOTO U3ITYUYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RpaKmuKym.

HaOmnroienre TMHE4aToro CuekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHE
noctosiHHoM Punbepra.

Tema 3. Qu3zuka amomHo20 A0pa u 3J1eMEHMAPHBLIX YACMUY,.

Hyxnonnass moxens siapa ['eiizenOepra—MBanenko. 3apsan smapa. MaccoBoe
qucio aapa. M30tomsl.

PanunoaktuBHOCTh. Aubda-pacnaj. DJIEKTPOHHBIA W TO3UTPOHHBIN OeTa-
pacnaj. ['amma-n3nydeHue.

3akOH pPaJAMOAKTUBHOrO pacnaga. PaanoakTWBHBIE H30TONBI B MPHUPOJE.
CBoiICTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHHE paJOaKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbli PoH n3nydenus. JJozumerpusi.

OHeprusi CBs3M HYKJIOHOB B siape. AnepHbie cuibl. [ledekT maccsl sapa.

Anepurie peakiuu. Jlenenne u cuHTe3 anep. SAnepusie peaktopsl. [Ipodaemsr
YIPaBIsIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTUYECKHE AaCIMEKThl PAa3BUTHUS
SAIEPHOUN YHEPIETUKHU.

Metobl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBHS. bapuoHbBI, ME30HBI M JIENTOHBL.
[IpencraBnenne o CtangapTHOU Monaenu. KBapk-rimtooHHast MOJIENb aIpOHOB.

®usuka 3a npeaenamu CrtangaptHol Mojenu. TéMHas matepust U TEMHas
JHEprus.

EnuHCcTBO puznueckoi KapTUHBI MHpA.

TexHu4yeckre yCcTpoucTBa U TEXHOJIOTUUYECKHUE MPOLECCHI: JO3UMETpP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, nPaKmMuKym.

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM J103UMETPA.

N3yuenue noriomieHus: 6eTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Oransl pa3BuTua acTpoHoMud. [IpuknaaHoe U MUPOBO33PEHUECKOE 3HAUYECHUE

acTpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (DU3UKH JJI1 OOBSICHEHUS TIPUPO/IBI



KOCMUYECKHX 00BEKTOB.

Metoasl acTpOHOMHMYECKUX HccieqoBaHuil. COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PaANOTEJIECKOIbI, BHEATMOC(EpHast aCTPOHOMHMUSI.

Bun 3Bé3gHoro HeOa. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, X BUIUMOE
JIBH)KECHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTh. MIcTouHuk 3Heprun CoJiHIA U 3BE3.

3BE3/BI, X OCHOBHBIE XapaKTEPUCTHUKU. /[narpamMmma «CreKTpanbHbIM KI1acc —
CBETHUMOCTB». 3BE3/IbI TJIaBHOM MOCIEJ0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» MJIsI 3BE3]l TJIaBHOW MOCIIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE37. COBpEMEHHBIE MPEJACTABIEHUS O MPOUCXOXKACHUU U 3Botonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3].

Mineunsiii Ilyts — Hama I'anakTtuka. Ilonoxxenue u nBuxkenue CoJiHIIA B
[Namaktuke. Tunel ranakTuk. PaguoranakTuku U KBa3apbl. YEpHbBIE OBIPHI B sapax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa060mna. Pazderanue ragakTuk.
Teopust bonbmioro B3peiBa. PenukToBoE n3nydeHue.

MacmrabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue naonwoenus.

Hab6mronenust 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIs1 ONPEIeTICHUS MOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO03Be3Ausi CEBEpHOro MOdylIapusi U SPKUe
3BE3/BI.

Habnronennss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUICHUH.

Du3uYeCKN NPAKTHKYM.

CniocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUYECKUX BEITUYUH.
OueHka rpaHull OrpeuIHOCTEH.

IIpoBeneHre KOCBEHHBIX M3MEPEHUW, HCCIEAOBAHMN  3aBUCHUMOCTEU
bu3NYeCKUX BEJIUYHMH, TPOBEpPKA NPEIJIOKECHHBIX THMOTe3 (BbIOOpP U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUYEHHYECKUH  DKCIEPHMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

O0o001aro1ee MOBTOPEHHE.

OO6o001eHne U cucTemMaTH3alys CoJep KaHus pa3zieloB Kypca «MexaHukay,
«MonexynsipHas Qu3nuka U TEPMOIUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus



U BOJHBDY, «OCHOBBI CIELUUAIbHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busnkay, « DIEMEHTHI aCTPOHOMHUH U aCTPODUZUKNY.

Ponr ¢u3uku W acTpOHOMUHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAYCHUE ONUCATEIBHOU,
CHUCTEMATH3UPYIONIeH,  OOBSICHUTEIbHOW W  IPOTHOCTUYECKOW  (PyHKIIMIA
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOPUHU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTUHE MHpaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrioyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSA ¢ YYETOM COJEPKATEIBHBIX MEKXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTrpapuu U TEXHOJIOTHH.

Mestcnpeomemmnole nonamus, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYUHO20
no3HanuA: ABICHUE, HAay4HbIA (DaKT, runotesa, (u3MUecKas BeIUUYMHA, 3aKOH,
TEeOpUsi, HAONIOJAEHUE, SKCHEPUMEHT, MOJIECIMPOBAHUE, MOJENIb, HW3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, U(PPOBast TabopaTOpHsL.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX NMPOEKIHMM HAa OCU KOOPAMHAT, CIO0KEHUE BEKTOPOB.
[IpousBoanbie 3MeMeHTapHBIX (GYyHKIUNA. [Ipu3Haku TOMOOWS TPEYTrOJHHHUKOB,
OTIpeJICJICHHE TIOMIAIN TUIOCKUX (pUryp u oobéma ted.

buonozusa: >nexkrpuyeckue SBICHUS B KUBOM MpUPOJE, KoJjedaTelbHbIe
JBWKECHUS B JKUBOW MPHUPOJAE, ODKOJOTMUECKHME PHUCKH IIpU TNPOU3BOICTBE
DIIEKTPOIHEPTUM,  DJEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpelbl,
yIbTPa3BYKOBasg JUArHOCTMKA B MEIWILIMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIINYECKAs CTPYKTypa TBEPIBIX
TeJN, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOM PpEHIETKH, CIEeKTpaIbHBIN
aHaJIu3.

T'eocpaghusa: marHuTHBIE TIONKOCA 3€MJIM, 3AJIEKH MATHUTHBIX DY,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMATrHUTOB,
ANEKTpoJBUTraTeNb SIK0OU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIIMOHHAS TeYb,
JMHUU 3JEKTpoNepeaay, 3JIEKTPOABUTATENb, palap, pAIUONPUEMHHUK, TEIEBU30D,
aHTeHHa, TenegoH, CBY-meub, ynbTpa3ByKOBas JHArHOCTUKA B TEXHUKE,
POEKIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEUHAsI OaTapes, CIIyTHUKOBBIE

MPUEMHHKY, SIJIEPHAs SHEPreTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBHLIEI'O
OBPA3OBAHUAINYHOCTHBIE PE3YJIBTATDBI

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.



TPYAOBOI0 BOCIIUTAHMS:

MHTEpEC K Pa3IMYHbIM chepam npodeccuoHaATbHON eATeTbHOCTH, B TOM
YuCJl€ CBA3aHHBIM C (QU3MKOW W TEXHUKOM, YMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOp OyAyiiel mpodeccun u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CamMOOOpPa30BaHUIO B
obsacTu PU3MKK HA MPOTSKEHUH BCEH KU3ZHHU.

IKOJOI'HYECKOI0 BOCIIMTAHUA

c(hOPMHUPOBAHHOCTh IKOJOTHUYECKON KYJIbTYPhI, OCO3HAHHUE TJI00ATBHOTO
XapakKTepa PKOJOTUUECKUX TPOoOIeM;

IUIAHUPOBAHUE U OCYILECTBIECHUE JEUCTBUUA B OKPYXKAKOUIEU Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHUE OIbITa JCSITEIbHOCTH 3KOJOTHMYECKOM HANpPaBJIECHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAHUH 110 (hU3BHUKE.

HEHHOCTH HAYYHOI'O TIO3HAHMHA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAY4YHOH JAEsTeNbHOCTH, TOTOBHOCTH B TMpOIECCe
U3y4YeHUs (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HUCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHAUBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
Ba3oBble JJornyeckue 1elicTBUA:

CaMOCTOATENTHLHO  (OpMyTHMpOBaTP U  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHN AEITENbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUU HUX
JTOCTUKECHUS,

BBISIBJISAITH  3aKOHOMEPHOCTM M IPOTUBOPEUYHS B PACCMATPUBAEMBIX
(bU3HYECKUX SABJICHUSIX;

pa3pabaTbiBaTh IJIaH pPElICHHs MTPOOJIEMBI ¢ YUYETOM aHAIM3a UMEIOITUXCS
MAaTE€pHUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESTEIBHOCTh, OLIEHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIENSAM, OLIEHUBATH PUCKU ITOCIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peaibHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX MTPOOJIEM.



Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIOYEBbIMU MOHATUAMHU U METOJaMU
(bu3HYeCcKOl HAyKH;

BJIQJIETh  HaBBIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITENbHOCTH B 00JaCTH (DU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBHIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pelIeHus 3a1ady (hU3HUECKOro
COJIEpKaHUsl, MPUMEHEHHUIO Pa3IMIHBIX METOI0B TTO3HAHMS,;

BJIQ/IETh BUAAMH JACSITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPEeTALNY, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3IUYHbBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ NPU CO3/JaHUU Yy4E€OHBIX MPOEKTOB B 00JIacTH
busuKy;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3W W aKTyalIM3UpPOBATh 3ajady,
BBIIBUTAaTh THUIOTE3y €€ pelleHus, HaXOAUTb AapryMEHThl AJis
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKIACHMM, 3aJaBaTh NapaMeTpbl U KPUTEPUU
peleHus;

aHAIM3UPOBATh IMIOJIYYCHHbIE B XOJ€ pEIIEeHUS 3a7aud pPe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJaylM B 00pa3oBaTEIbHOU
AESITENFHOCTH, B TOM YHCIIE TIPY U3YYEeHUU (DU3HKH;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBI OIBIT;
yMETb MEPEHOCUTh 3HAHMA N0 (U3MKE B MPAKTHUUECKYIO O0IacTh
KHU3HEACATEITHHOCTH;

YMETh HHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTHHAIbHbIE TOAXO0bI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUS.

Pa6ora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMU MOJYy4YeHHs] MHPOpMau (QU3NUECKOro COAEpKaHUs
13 UCTOYHMUKOB PAa3HBIX TUIOB, CAMOCTOSITEJIbHO OCYILECTBIATH ITOHMCK,
aHaJu3, CHUCTEMATH3allMI0 M HMHTEPNpETaui0 WH(QOpMaIMK Pa3IMYHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OIICHUBATh JIOCTOBEPHOCTHh UH(POPMAIUY;

HCIIOJIB30BaTh CpeacTBa HMHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTUA B  pENIEHHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3aIllMOHHBIX 3a7a4 C COOJIFOJCHHUEM TpeOOBaHUN HSPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€301aCHOCTH;



co37aBaTh TEKCTHI (PU3MUECKOTO COJACpPKaHUS B Pa3IWYHBIX (opmarax c
y4€TOM Ha3zHaueHus WHGOpMAIMM U IEJNEBOM ayJAUTOPUH, BHIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaJIU3aLIUH.

KOMMYHI/IKaTI/IBHble YHuUBEpPCaJIbHLIC yqeﬁnble I[eﬁCTBHHZ

OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HNKA U BO BHEYPOUYHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii © CMAr4arhb
KOH(DJIUKTBIL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPE/ICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
WHIUBUYAJIbHON paOOThI;

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

NpUHUMATh 1EIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJATh IUIAH
JEUCTBUHN, paclpeiesIsiTh POJI ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYX/IaTh
pe3ybTaThl COBMECTHOM padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaXKJIOT0 y4aCTHMKAa KOMAHJbI B
o0l pe3yJsbTat 1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO M BOOOpakeHue,  ObITh
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILECTBJISITh  ITO3HABATEIBHYIO  JIEATEIBHOCTh B
o0nacTu (U3MKK W aCTPOHOMHUH, BBISBJIATH NPOOJIEMBI, CTaBUTh U
bopMyIupoBaTh COOCTBEHHBIE 3a4a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PEIICHUS] PACYETHBIX U KaUY€CTBEHHBIX
3a/1a4, TJIaH BBIMOJIHEHUSI MPAKTHYECKOM pabOThl C YUYETOM UMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOIYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacliupsiTb  paMKd  y4yeOHOro TmpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(GU3KKH, TTOCTOSHHO TIOBBIIIATh CBOM 0Opa3oBaTENbHBIA M KYJIBTYPHBIN
YPOBEHbB.

CaMOKOHTpOJIb, 3MOHHOH3JIbeIﬁ HHTECJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBEI B JICSATEIHbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAJICTh HaBBIKAMM II03HABATEJIIbHOW peduiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JIECTBUM U MBICIUTEIbHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

WCIIOIb30BaTh MPUEMBI pedIIeKCUU I OIEHKH CHUTyalluh, BBIOOpa
BEPHOT'O PELICHMUS;

YMETh OIIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTBl JPYyTUX NPU aHAIW3€ pPe3yJbTaTOB
NEATSIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M aApPryMEHTBI JIPYTrHX MpPU aHAIW3€ pPEe3yJbTaTOB
JeSITeIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUTUOKH.

B mpomecce mOCTHX)EHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPaAMMBI 10
busnke Ui YpOBHSA CpeAHero oOmero oOpa3oBaHus Yy  0OyYaroniuxcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEeITOJIar AFOIIIHIA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOITMOHAJILHOM c(ephl, OBITh YBEPEHHBIM B CEO€;

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

BHYTPECHHEW MOTUBALIMH, BKIOYAIOIIEW CTPEMIICHUE K TOCTUKEHUIO LEIN
U yCIeXy, 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.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenust B 10 knacce npeaMeTHble pe3ysibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

NOHUMATh PpOJib (U3UKK B  HKOHOMHYECKOH, TEXHOJIOTHMYECKOM,
HKOJIOTMYECKOM, COIMAJIbHOW M JATHUYECKON cdepax esATeabHOCTH
YeNoBEeKa, POJb U MECTO (PM3UKH B COBPEMEHHON HAy4YHON KapTHHE MUPA,
3HAUEHHE OIUCATEIBHON, CHUCTEMATU3UPYIONMEH, OOBSICHUTEIBHOW W
NPOrHOCTUYECKOW  (yHKIMI  ¢u3Mueckol TEeopuH — MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHKHU, POJb (PU3NUYECKOW TEOpUU B
(dbopMUpOBaHNY TIPECTABICHUN O (PU3NUECKON KapTHHE MHUPA;

pa3nuuyaTh YCJIOBHUS NPUMEHHMOCTH Mojenell (u3nueckux Ten u
npoleccoB (SBJIEHUM): HWHEpLIMAIbHAS CcHCTeMa OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MAaTEepUalIbHAsI TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOHOE TMajeHue, aOCOMIOTHO ympyras aedopMainus, aOCOIIOTHO
yapyroe 1 abCOIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUAKOCTU
U TBEPAOro (KPUCTAIUIMYECKOTO) Tella, UealbHbI ra3, TOUYCUHBIA 3apsi,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pa3nuyuaTh yCIOBUS (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (PHUIUIECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHMYECKHE MPOLECChl U SBJICHUA,
HCIIOJIb3Yysl OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUS, (OpMYJibl KHHEMATHKH PaBHOYCKOPEHHOIO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess afii CKOPOCTH U TEpeMEIICHHS,
3akOHbl HpIOTOHA, TIpUHOMIN  OTHOCUTENBHOCTH [ amuies, 3aKOH
BCEMHPHOT'O TATOTEHHSI, 3AaKOHbI COXPAaHEHHUSI UMITYJIbCA U MEXAHMUYECKOU
SHEpPruM, CBsI3b PabOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpTuu,
yCIIOBUS paBHOBECHs TBEPAOro Tella), NpPU DITOM HCIOJIb30BAThH
MaTeMaTU4YECKOE BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSI
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii [ anmmes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUs WMILyJbCa U
MEXaHWYECKOUN SHEPTUHU, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCH U SBJICHUS, UCTIONb3YS
ocHoBHbIe monoxkeHUsT MKT u 3akoHBI MOJEKYJSIpHON (U3HKH U
TEPMOJUMHAMHUKN (CBA3b JABJIEHUS UJCATBHOIO Ta3a CO CpeaHen
KMHETUYECKOW HSHEPrued TEIJIOBOTO ABWKEHHMS M KOHUEHTpPALHUEH €ero
MOJIEKYJ, CBSI3b TEMIIEPATypbl BELIECTBA CO CpPEOHEW KHUHETHYECKOMN
DHEPIrUEH TEIIOBOTO ABMIKEHHS €T0 YacCTHLl, CBS3b JABJICHUS UACAIBHOTO
raza C KOHIEHTpaUMEd MOJIEKYJl M €ro TEeMIIepaTypod, YpPaBHEHHUE



MenpaeneeBa—Knaneiipona, mnepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHHUsl HPHEPIUU B TEIUIOBBIX Ipoleccax), IPU 3TOM HCIIOJIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yYCHOBUS
IIPUMEHUMOCTH ypaBHEHUsI MenneneeBa—KianenpoHa;

aHAJIM3UPOBaTh U OOBACHATH JJIEKTPUUYECKHE SIBICHHUS, HCIOJIb3Yys
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI DJIEKTPOJUHAMHUKHU (3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MMOTEHIHAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, NPUHLHUI CYIEPIO3UIMN DIIEKTPUUYECKHUX
IIOJIEW, MPU ATOM YKa3blBas yCJIOBHsS NPUMEHUMOCTH 3akoHa Kysona, a
TaK)X€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHWS: 3aKOHBI OMa I ydacTka
UenyM Y JJI 3aMKHYTOM JJIEKTPUUYECKOW wenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsl @apanes A1 31€KTpoau3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHHUS, HCIONb3Yysl BETUUYHMHBIL:
IIEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJl, CHIIA,
MOMEHT CWJIbI, JaBJEHUE, TMOTEHUHUAJIbHAs DSHEpPrusi, KUHETHYecKas
DHEPrus, MEXaHUYeCKas SHEprus, padoTa CUIbl, HEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSIKECTH, CWJIa YIPYTOCTH, CHJAa TPEHHs, MOLIHOCTD,
SHEprus B3auMoAeHcTBUs Tena ¢ 3emi€id BOIM3UM €€ MOBEPXHOCTH,
sHEprus ynpyro jaedopmaruu MOpYKUHBL, KOJIHUYECTBO TEIUIOTHI,
abCoJIOTHAs TeMIlepaTypa Tejia, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEepPrusi WACAJBHOTO OJHOATOMHOrO rasa, paboTa HAeaJbHOro rasa,
OTHOCUTENbHAs BIIAXKHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIOBOIroO
IBUTATEIIS; DJIEKTPUUECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaINpsDKEHHOCTh TIOJII TOYEYHOTO 3apsifa WIM 3apssKeHHOro Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, MNOTEHIMAI 3JIEKTPOCTATUYECKOTO II0JIS,
Pa3HOCTh  IOTEHUHWAJIOB, AJIEKTPOABIKYIAas CWIa, CWIA  TOKa,
HalpspKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAass EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE YYacTKa LENH C IMOCIEIOBATEIbHBIM U
napajuyiebHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUIU:
MEXaHHUYECKOE JIBHKEHHE, TEIUIOBOE JBW)KCHHE 4YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBecHE, OPOYHOBCKOE JBIKEHHUE, AUpPy3usi, ucrnapeHue,
KHUIICHHE U KOHACHCALMs, IUIABJICHUE U KPUCTAIUIN3ALs, HAIPABICHHOCTh
TEIUTONEpENAUH, IIEKTPU3ALUS TEJ, SKBUIIOTEHIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA,

MPOBOANTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUYECKOI BEIUUUHBI OT
ApPYrod €  HUCHOJIB30BAaHUEM  MPAMBIX  M3MEPEHUH, IIpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pe3yJbTaThl MOJIYYEHHOU



3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHAE TIpadukoB c ydy€TOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNIaTh BBIBOJIBI IO PE3yJibTaTaM
UCCJIeI0BAaHNUS;

MIPOBOJUTh KOCBEHHbIE H3MEPEHMS (U3MUECKUX BEJIMYMH, HPU 3TOM
BbIOMpaTh ONTUMAJIbHBIA METOJ H3MEPEHHs], OLIEHHBAaTh aOCOJIIOTHBIE U
OTHOCHTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce MPEIIOKEHHOU
TUIIOTE3bI;

coOJro1aTh TpaBuiia OE30MacCHOr0 Tpy/a MPU MPOBEJACHUU UCCIICIOBAHUI
B paMKax y4eOHOro DJKCIEPUMEHTa, MpaKTHKymMa M  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOW JEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIA0OpAaTOPHOr0 000PYAOBAHNUS;

peliaTte pacyETHBIE 3aJa4yd C SBHO 33JaHHOM W HESIBHO 3aJaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAaHMU aHAJIW3a YCIOBHS OOOCHOBBIBATh
BBIOOp (U3MUECKOH MO, OTBeYaromeld TpeOOBaHMSIM  3aJIadH,
OPUMEHATh  (OPMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJAThl
Gu3NYecCKuX TEOopuid MpHU UCIHOJB30BAHUM MATEMATHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, IPOBOJUThH PACUEThl HA OCHOBAaHWU MUMEIOIINXCS TAHHBIX,
aHAIM3UPOBATh pPE3yNbTaTbl M KOPPEKTUPOBATh METOJbI PEIICHUS C
y4€TOM IOITYYEHHBIX PE3YJIbTAaTOB;

pemarb KadecTBEHHBbIE 3aJaud, TpeOylolue NpUMEHEHUs 3HaHUW U3
Pa3HbIX pa3JenoB Kypca (pU3MKH, a TaKKe MHTErPALMK 3HAHUM U3 JPYrUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LENOYKY pacCyKICHHUI ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
1 GU3UYECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS s OOBACHEHHS OCHOBHBIX
INPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKH, B OOBSICHEHUE IPOLIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESTENbHOCTH YEJIOBEKa, CBSA3AHHOW € (DU3MYECKMMHU IMPOLIECCAMH, C
MO3ULIUK 3KOJOTMYECKON O€30aCHOCTH, MPEACTABICHUI O palliOHATbHOM
PUPOAOIOIb30BaHNH, & TAK)KE PAa3yMHOM HCIIOJIb30BAHWN JOCTHKEHHM
HAyKM M TEXHOJIOTMHA Uil JajbHEHIIEro pa3BUTUS YEJIOBEUECKOIO
00I1IeCTBA;



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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



HAyKd W TEXHOJOTMH 1 JalbHEHIIEro pa3BUTUS YEIOBEYECKOIO
0O0I1IeCTBA;

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

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

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

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoibusie | IIpakTHyecku
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
Pasnen 1. HAYUYHBIM METO/] TIO3HAHUWS ITIPUPO/IBI
1.1 HayuHsblii MeTOT IO3HAHUS IPUPOIBI 6 bubmmorexa [JOK
' Y A PHPOA https://m.eds00.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemarika 10 ! https://m.eds00.1u/f16b68d7
bu6nunorexa [JOK
2.2 Jlunamika 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [{OK
23 Cratiica TBEpIOTO Teta > ! https://m.edsoo.n/f16b68d7
bu6mmoreka [{OK
2.4 3aKOHBI COXPAHEHHs B MEXAHHKE 10 1 hitps://m.cdsoo.ru/fl 6b68d7
Hroro no pazgeny 35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJNHAMUKA

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

https://m.edsoo.ru/f16b68d7
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13 ArperatHble cocTosiHUs BemecTBa. Da3oBeie 14 bubnuorexa [JOK
’ HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6nuoreka [JOK
4.1 dueKTpitieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [{OK
4.2 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



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeEM (ungposbie)
Ne ni/m Konrpoabnsie | IlpakTHyeckne
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
bubmmoreka [JOK
I Marmuthoe noze 14 https://m.eds00.1u/39859¢f1
bu6nuoreka [JOK
12 DJICKTPOMATHHTHAS HHAYKINA 13 I https://m.edsoo.ru/39859¢f1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6nmorexa [JOK
2.1 Mexannueckue KoyeOaHus 10 hitps-//m.cdsoo.ru/39859¢f1
bu6nuoreka [JOK
2.2 DNeKTpOMarHuTHbIE KOJIeOaHuUs 15 hitps://m.cds0o.rw/39859f1
)3 MexaHu4ecKue 1 AIeKTPOMArHUTHBIE 10 | bubnmnorexa [JOK
' BOJIHBI https://m.edso0o.ru/39859ef1
bu6nuoreka [JOK
24 Omrmika 25 ! https://m.eds00.ru/39859¢f1
Uroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5

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

Hroro no pasneny
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Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 KopmyckynsipHO-BOJIHOBOU Ayain3m 15 https://m.edsoo.ru/39859¢f1
but6mmoreka [{OK
4.2 Pusnica aroma > https://m.eds00.ru/39859¢f1
43 ®u3nka aTOMHOTO $/1pa U 3JIEMEHTAPHBIX 5 bubmuorexa [JOK
) YaCTHUIL https://m.edso0.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKHU

bu6mmoreka [{OK
5.1 DeMeHTHl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazgeny 12
Paznea 6. PU3NUYECKHAN MPAKTUKYM
. bubmmoreka [JOK
6.1 DUSHICCKHT MPaKTHIYM 16 16 https://m.edsoo.ru/39859ef1
Uroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemaru3zanus u o0o01IeHue
71 IIPEAMETHOTO COAEPIKAHMS U OIIbITa 15 bubnunoreka [IOK
' NesITeIbHOCTH, TPUOOPETEHHOTO IPU https://m.edsoo.ru/39859¢f1
n3yueHnu kypeca ¢usuku 10 — 11 kmaccon
Hroro no paznemy 15
PesepBHOE Bpems 10 bubmorexa [JOK

https://m.eds00.ru/39859¢f1
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OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI OCBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpHpOBATh Ha MpHUMEpax pojb U MecTo (pu3uku B popMupoBaHHU
COBPEMEHHOM HAay4yHOUW KapTHUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOU IEATENBHOCTH JIIOAEN

10.2

Y4YuTEIBaThH rpaHulbl TIPUMCHCHHA HU3YYCHHBIX (1)I/I3I/I‘16CKI/IX MOI[GJ'IGﬁZ
MaTCpHaJibHasg TOYKa, HHEpUOHaJIbHasa CUCTEMA OTC‘{éTa, a0COJIFOTHO TBép)IOC
TCJI10, UacanbHBIN ra3; MOJCJIN CTPOCHUS I'a30B, JKUJIKOCTEN U TBép,Z[BIX TCII,
TOYECYHBIMI SHGKTpI/I‘ICCKI/Iﬁ 3apsaa — Ipyu pCIICHUU (I)I/I3I/I‘-ICCKI/IX 3aga4

10.3

PacnioznaBath pusndeckue sBieHus (MPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KMHETUYECKON TEOpHUH  CTPOCHHS
BElIleCTBA M DJIGKTPOJMHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tel, MABMXKEHHE II0
OKPYXHOCTH, HMHepuus, B3auMmojeicTBue ten; AuQdys3usi, OpOoyHOBCKOE
NIBUKEHHE, CTPOCHHE >KUJKOCTEH W TBEPIBIX TN, U3MEHEHUE 00bEMa Ten
npu HarpeBaHUM (OXJIQXACHUHU), TEIJIOBOE pPaBHOBECHE, UCIHapeHue,
KOHJICHCALIWs, TJIaBJICHHUE, KPUCTAUIN3alMs, KUTIEHUE, BIaKHOCTh BO3/TyXa,
MOBBIIIICHHE IaBIICHUS Ta3a MPU €r0 HarpeBaHUH B 3aKPBITOM COCY/IE, CBS3b
MEXy TapaMeTpaMH COCTOSIHHUS ra3a B M30MpOolleccax; dJICKTpHU3aIlus Tel,
B3aMMO/JICHICTBUE 3apsAI0B

10.4

OnuceiBaTh MEXaHUYECKOE JBMKEHHE, UCHOJIb3Ys (PU3HMUECKUE BEINYMHBI:
KOOpJMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ T€Jla, KUHETUYECKas DHEpPrus, IMOTCHLUMAIIbHAs JHEPrusd,
MeXaHuueckass paboTa, MeXaHWYeCKas MOIIHOCTb; TpPU  OMNHCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3MUECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, UX
0003HaYeHHUs M EAMHUIIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOLINE JAHHYIO
(GU3NUECKyI0 BETUUUHY C IPYTHUMHU BEIIMYMHAMHU

10.5

OnucelBaTh U3yYEHHBbIE TEIUIOBBIE CBOMCTBA TEJNI M TEIUIOBHIE SIBJICHUS,
UCTIONB3Ys (PU3NYECKHe BEIMUYUHBI: JaBJICHHUE Ia3a, TeMIepaTypa, CpeaHss
KMHETHYECKas JHEPrus Xa0TUYECKOr0 JBHYKEHHUS MOJIEKYI,
CPEIHEKBAIpaTU4YHAsT  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEILIOTHI,
BHYTPEHHSIs 3HEprusi, pabora raza, Ko3(QQHUIHUEHT MOJE3HOrO IEHCTBUSA
TEIJIOBOTO JIBUTaTeNIsl; MPU OMHCAHUU MPABUWIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIBb3yEMbIX BEIWYHMH, UX O0O03HAUEHUS U E€IMHUIIbI, HaXOIUTh
dopMyIIbl, CBS3BIBAIOIIME TaHHYIO (DU3UYECKYI0 BEIMYMHY C APYTUMH
BEIIMYMHAM

10.6

OmnuceBaTh HU3YYCHHBIC OJICKTPHUYCCKUEC CBOMCTBaA BCIIIECTBa n




AJICKTPUYECKUE SIBJICHUS (IIPOILIECCHI), UCIIONB3YsT (PU3NUECKHE BEITUYHHBI:
ANEKTPUUYECKUI  3apsill, DIIEKTPHUYECKOE II0JIe, HANpsHKEHHOCTh OIS,
MOTEHIINAJ, Pa3HOCTh MMOTCHIIMAIIOB; TP ONMHCAHUHU MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, UX 0003HAYCHUS U CIMHUIIBL;
yKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (U3UUECKYHO BEIUYHHY C
JPYTUMH BEJTHUYNHAMHA

10.7

AHAJIN3UPOBATH (1)H31/IV-IGCKI/IG MpoHeCChbl U ABJICHUSA, UCIIOJIB3YyA Q)HSH‘-IGCKI/IG
3aKOHbl M TPUHIMUIBL: 3aKOH BceMmupHOro tsarorenus, I, II u III 3axkonsl
HeloToHa, 3aKOH COXpaHEHUS MEXaHHYECKOW DHEPIruH, 3aKOH COXpPaHEHHS
UMIYyJbCa, MPUHIUI CYNEPHO3UIMH CUJ, TPUHIUI PaBHOMPABHS
MHEPLUATIbHBIX CHCTEM OTCYETa; MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO
CTpPOEHHSI BEIIECTBA, TIa30BbIe 3aKOHbBI, CBA3b CpeIHEH KUHETHYECKOM
SHEPTrUU TEIUIOBOTO JIBIKEHUS MOJIEKYJ ¢ aOCOJIIOTHON TeMIlepaTypow,
NEpBBIA  3aKOH TEPMOJUMHAMHKH; 3aKOH COXPAHEHHsSI AJIEKTPUYECKOTO
3apsna, 3akoH KyroHa; mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTeMaTHYeCKOEe BBIPAKEHHE M YCIOBHS (TpaHUII, 00JIaCcTH)
MIPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IIPUHIUIIbI HeﬁCTBHH MalllMH, HpI/I60pOB u
TCXHHYCCKHX YCTpOﬁCTB; pas3iniaTb yCJ10BUA ux 0e30macHoOro
HCIIOJIB30BaHH B HOBCCHHGBHOﬁ KHN3HU

10.9

BrImonssaTe OKCIICPUMCHTBI I10 HCCICAOBAHUIO CbI/ISI/I‘ICCKI/IX SIBJICHUA U
IPOIIECCOB C UCIIOIH30BAHUEM TMPSIMBIX U KOCBEHHBIX U3MEPEHUIA; IPH STOM
dbopmyupoBath IpodieMy (3aaady) ¥ THIOTE3y YU4EOHOTO DKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYIOBaHUS, TIPOBOJIUTE OTIBIT
U GOpPMYJIUPOBATH BHIBOJIBI

10.10

Ocy1iecTBISATh NpsIMblE M KOCBEHHBIE M3MEPEHHUS (PU3MUYECKUX BEJIUYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHUsT U HCHOJIb30BaTh
W3BECTHBIE METObI OLIEHKH ITOIPEIIHOCTEN U3MEPEHNI

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIY (U3NYECKUMH  BEIMYMHAMHU  C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHpOBaTh  pe3yjbTaThl  TOJYYEHHOW  3aBHCHUMOCTH
bu3NYeCKUX BEIMYMH B BUJE TaOmHI] ¥ TpaduKoB, AeiaTh BBIBOJBI IO
pe3yabpTaTaM UCCICI0BAHMS

10.12

Cobmnronats npaBuia 6€30MacHOTO TPYAa MPU MPOBEACHUN UCCIIEIOBAaHUN B
paMKax yuyeOHOTro SKCIEpUMEHTa, Y4eOHO-HUCCIIeI0BaTEIbCKON M MMPOSKTHON
NESATCIIbHOCTH € WCIOJB30BAaHUEM  M3MEPHUTEIBHBIX  YCTPOHCTB U
71a60paTOPHOTO 000PYIOBAHMS

10.13

Pemrate pacuérHble 3a7aud ¢ SBHO 3aJaHHOM (DU3MYECKOH MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUITE; HA OCHOBE aHAJIN3a yCIOBHS
3a/la4yl BRIOUPATh (PU3UUECKYIO MOJIEINb, BBIACIATh (DU3HMUECKHUE BETUIHHBI
u Qopmynbl, HEOOXOAWMBIE IS €€ pelIeHHUs, MPOBOAWTH PACU€Thl U
OIICHUBATh PEATLHOCTh MOJIYICHHOTO 3HAYCHUS (PH3NIECKON BETHUNHBI




10.14

Pemarp KayeCTBEHHbIE 3aJlauu: BBICTPanBaTh JIOTHYECKH
HEMPOTUBOPEUMBYIO IIETIOYKY PACCyKJIEHHI C OMOpod Ha HW3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3nUecKue sIBICHUS

10.15

Wcnonp3oBaTh  mpu  peuieHMM  yuyeOHBIX  3aJad  COBPEMEHHBIE
UHGOPMAILIMOHHBIE  TEXHOJOTMM  JJI1  TMOUCKAa, CTPYKTYpPHUpPOBaHUS,
UHTEpIpEeTallud W TMpeACTaBiIeHUs Y4YeOHOH U HAy4YHO-NOMYJISIPHOMN
uHbOpMaIlMKY, TMOJYYEHHON W3 pa3iMYHbIX MCTOYHHUKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJyUaeMyto HH(pOpMaLUIO

10.16

[IpuBOAMTH IPUMEPHI BKJIAAa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE IPOLIECCOB OKpPYXkAlOIIero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnons3oBath TCOPCTUUCCKUC 3HAHUS T10 q)mmce B HOBCGI[HCBHOﬁ KHU3HHU
it obecriedeHns 0e30mMacHOCTH MpH  OOpaleHHH ¢ OpubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, U COXPAaHEHHS 3IOPOBBSI U COOJIOICHHS
HOPM 3KOJIOTHYECKOT0 ITOBEJICHUS B OKpY>KaloIlel cpene

10.18

PaGorate B Tpymme C BBINOJHEHUEM Pa3UYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYMIIbI, PALIMOHATIBHO PACHpPEAEsATh 00A3aHHOCTU U
IJIAaHUPOBATL JACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallUAX, aJACKBATHO
ONCHUBATh BKJIaA KaXJ0ro w3 Y4YaCTHUKOB TPYIIIBI B PCHICHUC
paccmaTpuBaeMoil mpoOIeMbl

11 KUIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero o01ero odpa3oBanus

11.1

JleMOHCTpHUpOBaTh HA MPUMEPAX POJb U MeCcTO (PU3UKU B (HOpMHpPOBaAHUU
COBPEMEHHOW HayYHOUW KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH
U TEXHOJOTWH, B MPAKTUYECKOW AESITENbHOCTU JIO/CH, IENIOCTHOCTh H
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

Y4uuThIBaTh TPaHULBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJENeil:
TOUCYHBIA DIEKTPUUECKUN 3apsii, sAepHas MOJelb aToMa, HYKJIOHHAas
MOJIeIb ATOMHOTO SJIpa MPH pelIeHnH (PU3HUECKUX 3a7a4

11.3

PacnioznaBath (usznueckue sBaeHUs (MpoLecchl) U OOBACHATh UX HA OCHOBE
3aKOHOB  JJIEKTPOAMHAMUKM M KBAaHTOBOW (PU3UKHU: 3JEKTpUYECcKas
POBOJAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE AEHCTBUS
TOKa, B3aUMOJICICTBUE MAarHUTOB, MIEKTPOMArHUTHAs UHAYKIM, ACHCTBUE
MarHUTHOTO TOJsI HAa MPOBOJAHUK C TOKOM W JBIXKYIIMICS 3apdn,
3JIEKTPOMarHuTHbIE KosieOaHus u BOJIHBI, pSMOJIMHEHHOE
pacrpoCcTpaHEHHE CBETa, OTpa)KeHHe, IpesoMIeHUe, HHTepdepeHuus,
JuQpakius W MOJsSpU3aLus CBETa, AUCHEPCHs CBETA, (POTORIEKTPUUECKHUM




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
pasaena

Konx nposepsiemoro

3JIEMEHTA

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUA

OU3UKA U

METO/JIbl HAYUHOI'O I[TO3HAHUA

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

2.1

KMHEMATHKA

2.1.1

Mexannueckoe JABMOKCHUC. OTHOCHUTENLHOCTD
MexaHmueckoro aBikeHud. 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

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
uHepuuaiabHoU cucteme otrcuéra (MCO). Tperuit
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
nedopmaruu. MccrnenoBanue yciaoBUl paBHOBECHS
TBEPJOTO TeJla, UMEIOIIETO OCh BpalICHUS

23

3AKOHbI COXPAHEHNA B MEXAHUKE

2.3.1

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

232

3akoH coxpaneHus mMmiyibca B UCO. 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 HHEPruM CUCTEMBI Tel. 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 TEN NpU Heynpyrom ynape. MccinepoBaHue cBs3U

paboThl CHJIBI C HW3MEHEHHEM MEXaHUYeCKOH
DHEPIUHU Tela

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBbBI MOJIEKYJISIPHO-KMHETUYECKOU 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. [llkamna temnepatyp Kenbpuna

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. MccienoBaHue 3aBUCHMOCTH
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.
VnaenpHass  TENMIOEMKOCTH  BellecTBa.  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

AI'PET'ATHBIE COCTOAHUA BEHLIECBA. ®A30BbIE I[TEPEXO/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 MaTepPHAaIbI




[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
HAaHOMATEPHAJIOB, 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.
Jluauuy HanPsHKEHHOCTH JICKTPUIECKOTO TIOJIS
416 Pabota cuIl AJEKTPOCTATUYECKOTO TOJISL.
o IMorennunain. Pa3HOCTh MOTEHIIHAIOB
4.1 [IpoBOAHMKM ¥  JOUANEKTPUKA B TMOCTOSSHHOM
4.1.7 IJIEKTPUYECKOM nouie. Jusnextpuueckas
MIPOHUIIAEMOCTD
OnekTpoéMKkocTh. KoHaeHcaTtop. DIeKTpOoEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. OJHEPrusi 3apsSKEHHOIO
KOHJIEHCAaTopa
Texuuueckue YCTpOICTBA: AIEKTPOCKOI,
419 JIEKTPOMETP, JJEKTpOCTaTUYECKas 3aIuTa,
o 3a3eMJIEHUE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTEP
41.10 [IpakTnueckue paboThLI. N3smepenune
o DIIEKTPOEMKOCTH KOHIEHCATOPA
[IOCTOSIHHBIN DJIEKTPUUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
Ycnosus CYILIECTBOBAHUS MIOCTOSITHHOTO
4.2.1 aneKTpuueckoro Toka. Mcrounnku toka. Cuia Toka.
4.2 IlocTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma aJ1d yyacTka Henu
423 DIIEKTPUYECKOE CONIPOTHBJIEHUE. VYnenbHOE

COIIPOTUBJICHHUE BEHICCTBA




424

[TocnenoBarenpHOE, MapajUIeIbHOE, CMEIIAHHOE
COCIMHEHHE MPOBOTHUKOB

4.2.5

Pabora snextpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOIJ_IHOCTB QJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBkymas cwna (manee — OJIC) wu
BHYTPEHHEE COIMPOTUBJICHHE HCTOYHUKA TOKA.
3aKkoH Oma JUIS MTOJTHOMN (3aMKHYTOH)
aneKkTpudeckoi nenu. KopoTkoe 3amMblkaHue

4.2.8

DJEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAJIOB.
3aBUCUMOCTh ~ CONPOTUBJIECHUS  METAIOB  OT
temrneparypbl. CBepXIIpOBOIUMOCTh

4.2.9

ONeKTpuyeckuii TOK B  Bakyyme. (CBoiicTBa
IIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBoanuku. CoOCTBEHHAass W TpPUMECHas
IPOBOJAMMOCTh TOJYHIPOBOAHUKOB. CBoHcTBa p-n
nepexoja. [loaynpoBogHIKOBBIE TPHOOPHI

4.2.11

DNeKTpUIeCKUi TOK B DIIEKTPOJIUTAX.
DIEKTPOUTHYECKAs! JUCCOLMALIHS. DICKTPOIIN3

4.2.12

OnexTpuueckuid Tok B razax. CaMOCTOSTENBHBIN U
HECaMOCTOSTENIbHBIA  pa3pan. Pasnuusble THIb
CaMOCTOSTENILHOrO paspsiaa. Monnus. [1nazma

4.2.13

TexHuueckue ycTpoWcTBa: aMmIepMeTp, BOJIbTMETD,
peocTaT, MICTOYHHUKHM TOKa, JIEKTPOHArpeBaTEIIbHbIE
OpubOpbl,  AJNEKTPOOCBETUTENbHBIE  MPHUOOPHI,
TEPMOMETP CONPOTHBIICHHS, BaKyyMHBIH IO,
TEPMHUCTOPHI u (doTope3nucTopsl,
HOJIYTIPOBOTHUKOBBIH TMO/], FaJlbBAaHUKA

4.2.14

[Ipaktuyeckue paboTel. M3yyeHHe CMELIaHHOTO
COEZIMHEHUS PE3UCTOPOB.

W3smepenne OJIC wucTOYHMKAa TOKa M €0
BHYTPEHHETO COIPOTHBIICHUS. Habmtonenue
JNEKTPOJIU3a

11 KJIACC

Kon
pa3nena

Koanposepsiemoro
3j1eMeHTa

[IpoBepsiemble 3J1eMeHTHI COAeP:KAHUS

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIUA




IlocTosHHEIE MAaTrHUTEL. BsanmopelictBue

4.3.1 MOCTOSIHHBIX MATHHTOB
MarnutHoe none. BeKTop MarHUTHOW MHIYKIUU.
439 [IpuHnun cyneprno3unyu. JIMHMM MarHUTHOM
e nHAyKuuu. KaptruHa TMHUI MarHUTHOM WHIYKIHHA
T10JI1 TOCTOSTHHBIX MarHUTOB
MarnuTtHOe 10j€e NPOBOJHMKA C TOKOM. KapTuhna
JVUHUM TOJS JUIMHHOTO HPSIMOIO TNPOBOJHUKA U
433 3aMKHYTOTO KOJIbLIEBOTO IPOBOJHMKA, KATYIIKH C
TokoM. OnmeiT  DOpcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, e€ MOJlyJib M HalpaBJICHHUE
Cuna JlopeHna, €€ MoIylb W HampaBICHUE.
4.3.5 JIBr>KeHUE 3apsyKEHHOM 4acTULBl B OJHOPOJHOM
MaraHuTHoM nose. Pabota cuiel Jlopenua
436 SIBrieHME NEKTPOMArHUTHOW UHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOW MHTyKIINH
438 OAC wuHAaykmuu. 3aKOH  3AJIEKTPOMAarHUTHOM
e uHayKun Oapajest
BuxpeBoe anexrpuueckoe nose. 9J1C nHayKInu B
4.3.9 IIPOBOJAHMKE, JBMXKYLIEMCSl IOCTYIATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTH. SBieHMe camomHaykuuu. IJC
o CaMOMHIYKIHH
43,12 DHeprusi MarHUTHOTO TOJISI KATYIIKA C TOKOM
4.3.13 DNEKTPOMarHuTHOE 10JIe
TexHu4yeckue ycTpoucTBa: MOCTOSIHHBIE MarHMTHI,
4.3.14 3JIEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHLl, UHAYKIIMOHHAs I€Yb
[Ipaktuyeckue paboThl. M3yueHue MarHUTHOTO
IOJIsL KaTylIKu ¢ TOKOM. MccnenoBanue nevcTBus
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Uccnenosanue SIBIIEHUS ANEKTPOMArHUTHOU
WHIYKIUA

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarensuas cucrema. CBoOOMHBIE KOIEOAHNUS.
I'apmonundeckue konebanus. Ilepwoa, dacrora,
amMIunTyaa u ¢gasa koneOaHui




[IpyxuHHBIA MassTHUK. MaTeMaTH4eCKUI MasTHUK

YpaBHeHue TapMOHUYECKUX KoJieOaHui.
5.1.3 Kunematnyeckoen  AUHAMUYECKOE  ONMCAHHUE
K0J1€0aTeIbHOT O ABMKEHUS
[IpeBpaiienne »HEPruM NOpU  TapMOHHUUYECKUX
514 konebanusax. CBA3b  aMIUIUTYABl  KoJeOaHHA
o MCXOJIHOW BEMYMHBI C aMIUIMTYaMH KOJeOaHuit
€€ CKOPOCTH U YCKOPEHUS
KonebarenbHblii KOHTYP. CBobosiHbIE
JIEKTPOMArHUTHBIE KOJE€0aHHS B  HJICAIBHOM
5.1.5 KouebaTeabHOM  KOHTYype. AHAJIOTHUS — MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMH
kosnebOanusamu. ®opmyna Tomcona
516 3aKOH COXpaHEHUs DHEpPruu B  HUACAIBHOM
o KOJIe0aTeIbHOM KOHTYPE
BoinyxaeHHbie MEXaHUYECKUE Kosie0aHusl.
5.1.7 Pezonanc. Pe3oHaHcHas kpuBasi. BBIHyXJIEHHBIE
ANEKTPOMArHUTHBIEC KOJeOaHusl.
518 ITepemennbiii TOk. CHHYCOUIAJIBHBIN IEPEMEHHBIN
o TOK.
51.9 MoIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
o JefCTBYIONIEE 3HAYEHHE CHIIBI TOKA U HATIPSHKEHUSI
Tpaunchopmarop. [IpousBojacTBo, mepenada
norpebieHue ANEKTPUYECKON SHEPIrUM.
51.10 OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJACTBE
o AIIEKTPHYECKOM SHEPTHH. KyneTypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTHUH B MOBCEIHEBHOM
KHU3HH
5111 Texauueckue YCTPOMCTBA: ceiicmorpad,
o SIIEKTPUUYECKHIA 3BOHOK, JIMHUHU JJIEKTpOTiepe 1ay
[IpakTrueckue paloThI. HccnenoBanue
3aBHCUMOCTH NEPHO/Ia MAJIbIX KoJieOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HHUTH M Macchl TIpy3a.

HccnenoBanne mNEpeMEHHOTO TOKAa B LENU U3
IIOCJIEZIOBATENIbHO COEAUHEHHBIX KOHJEHCATOpA,
KaTyIIKH U pe3ucTopa
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MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoCcTpaHeHHUS. [Tepuon. CxopocThb
pacnpocTpaHeHus U AjauHa BoyiHbl. [lonepeunsie u
IPOAOIbHBIE BOJHBI
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###Par###  Vnatepdepenmmst w - audpakius
MEXaHUYECKUX BOJIH

523

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

524

ONEKTPOMarHUTHBIE BOJIHBL. Y CIIOBUSl H3IIy4EHHUS
3JICKTPOMATHUTHBIX BOJIH. B3auMmHas opueHTaMs
BeKTOpOB E, B ¥ v B 311€KTpOMarHuTHON BOJIHE B
BaKyyMe
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CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KE€HHE,
IIPEJIOMIIEHUE, HIOJISIpA3ALUS, Iudpakuus,
uHTepdepeHiys. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana >I€KTPOMAarHUTHBIX BOJIH. [IpumMeHnenue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHuMnIBL ~ paguocBsi3u W TeJIEBUICHUS.
Paguonoxanus. DIeKTpOMAarHUTHOE 3arpsi3HEHHE
OKpYKaroIiei cpebl

5.2.8

TexHuueckue YCTPOWCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKAa B
TEXHUKE W MEIULMHE, pajap, paauoNpHEMHUK,
TeJEBU30p, aHTeHHa, TenedoH, CBY-neun
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OIITUKA

5.3.1

[IpssMonuHENHOE  PAacIpPOCTpPAHEHHE CBETa B
oaHopoaHoM cpene. JIyu cBeta

532

OtpaxeHne cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n300paxxeHuit B MIOCKOM 3epKaje

533

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MMpCJIOMJICHUA CBCTA.
AOCONIOTHEIH MTOKa3aTelb MMPCIIOMIICHUA

534

[lonmnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAKEHUS

53.5

Hucnepcus cBeta. Cil0KHBIN cOCTaB O€JIOro CBeTa.

IIser

5.3.6

Colupatonue U paccewBarolue JUH3bL. TOHKas
nuH3a. POKYyCHOE pacCTOSIHUE U ONTHYECKas CUja
TOHKOM nuH3bL. [locTpoeHne wu300pakeHuil B
coOMparoIIKX U pacceuBaroluX JuH3ax. Popmyiia
TOHKOM JWH3EI. YBEJIMUCHUE, TaBaeMOE JTHH30M

5.3.7

Hpez(enbl IMPUMCHUMOCTU FCOMeTpI/I‘{eCKOI‘;I
OIITUKH

5.3.8

Nurtepdepennus creta. KorepeHTHbIE HCTOYHHUKH.
YcnoBus HAOJIOICHUS MaKCHMYyMOB u




MUHUMYMOB B HMHTEP(PEPEHLUUOHHON KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

HMudpakmus  cBera. JludpaknuonHas peméTka.
VYcnoBue HaOMIOACHNS TIABHBIX MaKCHUMYMOB TIPH

339 MaJeHHd  MOHOXPOMATHYECKOTrO0  CBeTa  Ha
TUGPAKIUOHHYIO PEHIETKY
5.3.10 [Tongpu3zanus ceera
TexHu4yeckue YCTpOWCTRA: OUKH, ayma,
5311 ¢doroamnmapar, MIPOCKITUOHHBIN ammapar,
o MHKDPOCKOII, TEJIECKOI, BOJOKOHHAS  OITHKA,
TudpakIHOHHAS PEIIETKA, MOJITPOUT
[Ipaktnyeckne paboThl. M3mepeHue mnokaszaress
5312 TIPETIOMIICHHUSL. Hccnenoranue CBOICTB

H306pa)KeHHI>i B JIMH3aXx. Ha6J'IIOI[eHI/Ie AUCTICpCUN
CBETa

RJIEMEHTBI CIIELIUAJIBHOM TEOPMU OTHOCUTEJIbHOCTH

6.1

['pannns IIPUMEHUMOCTHU KJIACCHYECKOU
MCXaHUKHU. HOCTy.]'IaTBI TECOPHUHU OTHOCUTCIBbHOCTU:
WHBAapUAHTHOCTb MOJYJSI CKOPOCTH CBeTa B
BAKyyMe, TPUHIHUI OTHOCUTEIHHOCTH DUHIITEHHA

6.2

OTHOCUTENHHOCTh OOIHOBPEMCHHOCTH.
33MCI[J'I€HI/IC BPEMCHHU U COKpalICHUC NJIMHDBI

6.3

DHeprus U UMIYJIbC CBOOOTHOW YaCTHIIBI

6.4

CBsi3p  Macchl C  DHEpPrMEM M UMILYJIbCOM
CBOOOJHON YacCTHIIbl. DHEPrusi MOKOsi CBOOOIHOM
YJaCTHUIIbI

KBAHTOBA ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOI OITTUKU

7.1.1

®otonsl. @Dopmyna I[lmanka cBsA3M dHEpPruu
¢oToHa € ero YacToToW. DHEpPrusi U HUMILYJIbC
¢dotoHa

7.1.2

OtkpeiTre U uccaenoBanue Gorodpdexra. OnbIThI
A.I'. CroneroBa. 3akoHbl poTo3ddexra

VYpaBHenue OiHITeitHa a1 QoTorddexTa.
«Kpacnas rpanuna» gotorddexra

7.1.4

Hasnenue cBera. OnwiTel [1.H. JIeOGenena

7.1.5

XHUMHUYECKOE NEHICTBUE CBETA

7.1.6

TexHuueckue YCTpPOMCTBA: (hoTOdIIeMEHT,
(doTonaTuuK, COTHEYHAs OaTapest, CBETOANO/

7.2

CTPOEHUE ATOMA




7.2.1

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
HCCIIeIOBaHMIO CTpoeHus atoma. [1nanerapHas
MOJIeTIb aTOMa

7.2.2

[Toctynarer bopa. HM3nyueHne u moryonieHue
(OTOHOB TpU IEpPeXoje aromMa C OJHOrO YPOBHS
SHepruv Ha apyroil. Buabl cnektpoB. Crnektp
YPOBHEW SHEPTUU aTOMa BOJAOpOAa

7.2.3

BousiHOoBBIE CcBOMcTBa yactull. Bomubl e bporns.
KopmyckymsipHo-BostHOBOM nyanmm3m. udpaxmms
3JIEKTPOHOB Ha KpHCTAJIIAX
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CrnoHTaHHOE M BBIHY)KIEHHOE  H3JIy4YCHHE.
YCTpoicTBO M MPUHIIMIT paOOTHI J1a3epa

7.2.5

Texnuueckue YCTpOﬁCTBaI CHCKTpaHBHHﬁ aHaJIn3
(CHCKTpOCKOH), JIa3ep, KBAHTOBBIM KOMIIBIOTCP

7.2.6

[IpakTrueckue paboTHI. Ha6mronenue
JMHEHYATOTO CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHIL

7.3.2

OtkpsiTHe paguoakTuBHOCTU. ONBITEI Pesepdopaa
M0 OMpEACNCHUI0 COCTaBa  PaJMOAKTUBHOTO
m3nyuenus. CpoiictBa anb(da-, Oera-, ramma-
u3NydeHus. BnusHue painoakTUBHOCTU Ha JKUBBIC
OpTaHHU3MBI

7.3.3

OtkpbiTHe mnpoTOHAa M HeWTpoHa. HykioHHas
Mojnenb siapa [eisenOepra — MBanenko. 3apsin
sanpa. MaccoBoe uucio sanapa. M3oromnst

7.3.4

Anbda-pacniaz. DNEKTPOHHBIH W TIO3UTPOHHBIN
Oera-pacma. [Namma-uznydenue. 3aKkoH
paZoaKTUBHOTO pacmaaa

7.3.5

DHeprus CBA3U HYKJIOHOB B siipe. SInepHbIe CUIIBI.
JedexT macchr sapa

7.3.6

Snepusle peakuuu. JleieHHE U CUHTE3 sIAEp

7.3.7

Snepublii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[IpobnemMbl U MEepCreKTUBBI SIIEPHON YHEPTETHKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPTeTUKU

7.3.8

9J'IeMeHTapHBIe YaCTHIIbI. OTKpLITI/IC MMO3UTpOHA.
q)yHIlaMeHTaHBHBIe B3aHMOJCHCTBU

7.3.9

Texnudyeckue ycCTpoWCTBa: JO3UMETp, Kamepa
Bunbcona, sinepHsblil peaktop, aToMHas 6omOa

7.3.10

[Ipaktnueckue pabotel. MccnenoBaHue TpeKoOB




4acTuIl (10 TOTOBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3NKU

21 Bun 3Bé3gHoro Heba. CosBe3amsi, spKue 3BE3JBI,

IIJTaHEThI, X BUAUMOC IBMXKCHUC

Conneunas cucrteMa. IlmaHeTwsl 3eMHOMH T'pYHIIBI.
8.2 IImaneThI-TMTaHTBl U HUX CIIYTHHUKH, KapPJIHNKOBBIC
mraneTsl. Manbie Tena COMHEYHOM CHCTEMBI

Comnne, ¢orochepa m armochepa. ComaHeuHas
AKTUBHOCTb

8.3

8.4 Uctounuk sneprun CosiHIA U 3BE3NT

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, ux
B3aUMOCBs3b. JMarpaMma «CIeKTpaIbHbIN KIacc —
8.5 CBETUMOCTBY. 3BE3 b1 IJIaBHOM
MOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) JUISt 3BE3] IJIaBHOM
IIOCJIEI0BATEIILHOCTH

Buytpennee crpoenne 3BE3n. CoBpeMeHHBIE
8.6 NPEJCTaBICHUS O TMPOMCXOKIECHUH W SBOJIIOLMH
ConHua u 3B€3/1. JTanbl KU3HU 3BE3]

Mneunsiii Ilyts — Hama I'anaktuka. CnvpanbHas
cTpykrypa ['anaktuku, pacnpeneneHue 3BE31, raza
8.7 u ueumd. Ilomoxenwme u pasmxkenue CoiHa B
lanaxTuke. [Tnockas u chepuyeckas mMoJICUCTEMBI
lNanaxTukn

Tumnel ramakTUk. PagworanakTuku H KBa3aphl.

8.8
UYéEpHble AbIPHI B spax rajJakTHK

Bcenennas. Pacmiupenue BceenenHoi.  3akoH
Xab6ma. Pa3zoeranue ramaktuk. Bo3pact u pamnyc
Bceenennon, teopus bonpmoro B3peiBa. Mopens
«ropsuer BeenenHnoin». PennkroBoe usiyueHnue

8.9

Macmmrabnast CTPYKTypa Bcenennoii.
8.10 MerarajiakTuka. Hepeménnnie poOJIEMBI
aCTPOHOMHUU




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

Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NMPEIMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero o01ero
oOpa3oBaHus

ChopMHUpOBaHHOCTE YMEHHH pacro3HaBaTh (U3WUSCKHUE SIBICHUS

(HpOI_ICCCLI) 1 OOBSICHATH UX HA OCHOBE HU3YYCHHBIX 3aKOHOB

BnazerI/Ie OCHOBOIIOJIararomuMun (1)I/ISI/ILIGCKI/IMI/I HNOHATUAMH H

BEJIMYMHAMU, XapaKTEPU3YIOIIMMHU (PU3UIECKUE TTPOLIECCHI

ChopMupoBaHHOCTb yYMEHHUH TNPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHOMN ¢buzuku u TEPMOANMHAMHUKH,
AIIEKTPOAMHAMHUKY, KBAaHTOBOW (DM3MKM JUIs aHAIU3a U OOBACHEHHS
ABJICHUN MHMKPOMHPA, MAakpoOMHpa M MEraMupa, pas3jndaTrb YCIOBUS
(rpaHuUIBI, 0OJIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TTOHUMATh
BceoOIui XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
UCTIONIB30BaHUSl YaCTHBIX 3aKOHOB; aHAIM3MPOBATh (pru3myeckue
IIPOLECCHI,  MCIIONb3Ysl  OCHOBHBIE  IIOJIOXKEHMS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHUpOBAaHHOCTh YMEHHUS pa3IndaTh YCIOBUS MPUMEHUMOCTH

Moenel (GU3NIECKUX TN U MPOIICCCOB (SIBICHHH )

CdopMHpOBaHHOCTh YMEHHS pElIaTh pacuy€THblE 3aJaud C SIBHO
3aJJaHHOI M HEABHO 3aJaHHON (pU3MUYEeCKOW MOJENbIO: Ha OCHOBAHUU
aHaJlM3a YCIOBUS BbIOMpaTh (PU3MUECKHE MOJENTH, OTBEYaIoIIne
TpeOOBaHUAM 3a/1a4H, IPUMEHSATH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH
W T[OCTyJarbl  (pU3MUecKHMX  TEeOpud  MPU  HCIOJIb30BAHUU
MaTE€MaTHYECKNX METOJOB DPEIICHMs 3aJad, IPOBOAUTH PacdEThl Ha
OCHOBAaHUM MMEKIIUXCSA JaHHbIX, AaHAJIU3UPOBATH pE3YyJIbTaThl U
KOPPEKTUPOBAaTh  METOABl  PEHIEHUS C y4ETOM  IOJYYEHHBIX

pe3yJIbTaTOB

Pemarp xauecTBeHHbIE 3a7aud, TpeOyrollue MPUMEHEHHs 3HAHUN U3
Pa3HBIX Pa3AeiiOB IIKOJBHOTO Kypca (PU3WKH, a TAKKE HWHTETpAIluu
3HAHUM M3 JIPyTHUX [PEIMETOB E€CTECTBEHHOHAYYHOI'O LHMKJIA:
BBICTPAWBaTh JIOTMYECKYIO LEMOYKY pACCYKICHUH C OMOpod Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘IGCKI/IG 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
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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
O ®U3UKE

Kon Kon IIpoBepsaeMslii 3JIeMEHT COJEPKAHMI
pa3zmena/ | ameMeHTa
TeMBI
1 MEXAHIKA
1-1 KITHEMATHKA

1.1.1 Mexanmieckoe JBKeHHe. OTHOCHTEIBHOCTh MeXaHHYECKOTO JIBIDKEHHS.
Cncrema oTcueTa

1.1.2 MarepuanbHas TOUKA. zZ A TPacKTOpHs
Ee pangmyc-BekTop:

F(1)=(x(1),0(1).2(1)). K| AF

~

TPaeKTOPHs, P
RS 0 : -
&7 =F ()7 (6) =5~ = a4
= (Ax, Ay, Az) ’

-

CroxeHHe TepeMenIeHIiT:

A7 = AT, + AV,

1.13 CKOpOCTE MaTepHATBHON TOUKIH:

~ AF o

0= % =i _(ux,t)y,uz)a
t Ar—0

U, :X =X, , aganormido U, =¥, U. = Z,.
t At—0

Crnoxenne ckopocTeit: Y} = U, U,

Beraucnenue IMEPEMEIEHNA 1 ITYTH MaTepI/IaJIBHOﬁ TOYKH ITpH HpﬂMOJIHHBfﬂ-IOM

JIBIDKEHITH BJIOJIb OCH X [0 rpaiKy 3aBHCHMOCTH Uy (t)

1.1.4 A

VcKopeHie MaTepHaTbHoit Toukm: & = At =l = (a.\" a,,a, ) ,
Ar—0

b




Av, \ i .

a, = . :(Ux ),, aHAJIOTIMHO @, :(Uy)t, a, :(UZ );-
At—0
1.1.5 PaBHOMEpHOE IPSIMOIHHEHHOE IBHKCHHE:
x(t) = x,+uv,,t
v, (t) =U,, = const
1.1.6 PaBHOYCKOpEeHHOE IIPIMOIHHCHHOE IBHKCHHE:
2
a.t”
x(t) =X, + Ut +—=
2
v, (1) =0, +a,t
a, =const
2 2
v, — U, =2a, (xz _x1)
v+,
IIpu IBH:KEHHH B OZHOM HallpaBJIeHHH IIyTh §= —2 -t
1:1.:7 CpobonHOE MasieHne. Y cKopeHne cBoO 0JTHOTO
TiajieHns. J[BmkeHHe Tena, OPONIEHHOTO MO
yriom % K ropusonty:
x(1) = Xy + Uyt = X, + U, cOs 01 M 5
gt 1> l g .
»(r) :y0+uoyz+%: Vo + U, sinu-tf%
Yo o
v, ()=, =v,cosa
v, (1) =v,, + g, =v,sino— gt 0 x .
2=l
g, =—g =const
1.1.8 KpupomiHeliHoe [BIKeHHe. J[BHKEHHe MaTepHaTbHOI TOYKH 110 OKPYKHOCTH.

VrioBas n MuHefiHaf cKopocTh Toukm: U = OR . [IpH paBHOMEPHOM JBHIKEHHI

2n

TOYKIH [0 OKpyKHOCTH O = ? =27nv




2

v 2
IeHTpOCTPEMHTENBHOE  YCKOPEHHE — TOUKH:  dj = E =0 R. Tlommoe

YCKOpeHHe MaTepHaIbHOI TOYKH

1.19 TBepnoe Teno. [locTymaTeIpHOE H BpalllaTeIbHOE ABIDKEHHE TBEPIOr 0 Tella
1.2 JITHAMIIKA
1.2.1 HnepimmaneHple cHCTeMBl oTcdeTa. llepBblii 3akoH HetoToHa. IIpHHITHI
OTHOCHTEIBHOCTH 1 amies
122 m
Macca Ttena. IlmoTHOCTE BemlectBa: P = 17
123 7 BT
Crna. TIpHHITHT CYTIEPIIO3NITHN CHIT: F;mm;eﬁm =B+t
1.2.4 | Bropoii 3akon HetoToHa: 7718 MaTepHansHoil Touku B FICO
F=mi; Ap=FAt mpn F = const
1.2.5 | Tperuil 3akoH HbprOTOHA JUI MaTepUAJIbHBIX L
touex: I, =-F}; Flz F21
12.6 |3aKoH BCEMHPHOIO TATOTEHHS: CIUIBI IPHTLKCHHI MEXKIY TOUEUHBIMH MaccaMH
mm
PaBHEL F= Gi—gz 5
Cuna ToKecTH. LIeHTp TshKecTH Temd. 3aBHCHMOCTE CIUIBI TSKECTH OT BEICOTHI h
HaJI TOBEPXHOCTHIO IUIAHETHI pagnycoM Ro:
~ GMm
T —
(R, +h)
1249 Cua yrpyroctd. 3akoH ['vka: Fx = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHHe.
Cuuta TpeHHA CKOJIbKEHHS: pr =uN
Cuta TpeHHs IOKOS: FTp =
Kospdumment Tperms
1.2.9 F

Janemme: P = —_~

S

1.3

CTATHKA




L3.1

MoOMeHT CHIBI OTHOCHTENBHO OCH BpalmcHHA:

|M| =H , Tme 1 — mmedo CHIEHI F
OTHOCHTEITBHO OCH, TPOXOJAIIeH depe3 TOUKY
O NepreHIUKYISpPHO PHCYHKY F
132 Ilentp ™acc Tema. IleHTp Macc CHCTeMBI MaTepHAIbHBIX  TOYEK:
- mf +m,r, + ... (4 t)
ha' = ——— = cons
reve motm,+.. B onmsOpomHOM mone Tsokectn \ £ LEHTp
Mace Tella COBHANAET € ero HEHTPOM TKecTH
1.33 M +M,+...=0
VeloBug paBHOBecHd TBepporo Tena B MCO: § -~ —
g i A4 =0
134 3axoH ITackans
1.3.5 " - p=np +poh
JlaBJeHue B AKHUAKOCTH, oKosmelcs 8 ICO: P = Py P&
136 3akon Apxmmena: F, Apx g A
€CJIH TesIo U KHAKOCTh MoKoATe B ICO, T0 Fapx = PEVirmeen
VYeil0BHe IIABAaHIS Tell
14 3AKOHEBI COXPAHEHIIA B MEXAHIKE
1.4.1 Tn = . p=mo
IIy/IbC MaTePUAIBHOI TOUKH:
142 . D=D + D, +
Hmnyise cucteMpl Tel. P — Py + P, +...
143 3aKOH M3MEHEHHS H COXpaHeHHS HMITYJIbCa:
BUCO AP =A(P,+ Py + ) = FppoueN + Foppa M+
B HICO Aﬁ:A(ﬁl_l_ﬁZ +---):0,6CH}I EBHELIIH +F2m{em1—[ +..=0
PeakTiBHOE IBHKEHIE
1.44 PaboTa CHIIBI Ha MalIoM IIepeMeIeHHH: F‘:
A:‘F|-|AF|-cosa=}ﬂ-Ax i
Ar x
145 MOUTHOCTE CHIIBI:

ecm 3a Bpems A paBoTa CHUTBI H3MEHSETCS
Ha AA , TO MOIIHOCTH CHIIBI




P:g =F-v-cosa
Af At—0 0'

Ry

1.4.6

KuneTHieckas 3Heprus MaTepHatbHoil Toukm: F = —— =-—

3aKOH H3MEHEHNA KUHETHTECKOH PHEPrHH CHCTEMEBI MATEPHAIBHBIX TOUEK: B
1mco AE,. = A +A, +...

1.4.7

IloTeHnuanpHas SHEPIrud:

I IIOTEHITHAJIBHBIX CHIT 1412 - Elnmex-m - Eznmel-m - _AEnmel-n.[ g

TloTeHIMaNbHAs SHEPIHA MATEPHATBHON TOYKH B OJHOPOIHOM IIONE TSKECTH:
Enores = mgh.

TloTeHnuanpHas 3HEPTUS YIPYTO 1e()OPMEPOBAHHOIO TeNa:

_k

TMoTeHL 2

148

3aKoH U3MeHEHUS 1 CcoXpaHeHna MeXaHHIecKOoll SHEPrHH:

Euex = B + Enmem_],

suco AE, = A

BCEX HeIIOTeHI. CHII 5

B HCO AEMEX =0 , €CIIH Ascex HeTIOTeHIl. CHIT — 0

1.5

MEXAHHYECKHE KOJIEBAHITA 11 BOJIHBI

Lad&l

TapMoHmdeckne KomeOaHMsT MaTepHambHOH TOYKH. AMIuUTyAa u  (asa
Konedanuil. KiHeMaTHIecKOe OIHCaHHE:

x(1)= Asin(ot+9,)

v, (1)=x,
a, (t) = (UA ): = *0)236(1‘) =a, + o'x=0 , TJIe X — cCMellleH e H3 MOI0KeH s
PaBHOBeCHS.

JIMHAMIIecKoe OTHcaHue:

2
max= -kx, raze kK = m®" . D10 3mauur, uro Fx = kx.

SHepreTHdecKoe OIMCAHIE (3aK0H COXPAHCHIS MeXaHIIe KOl PHepriH ):




mo® ke’ mujm kA®
—+—:—:T: const

2 2 2

CB#3b aMIUTHTY/IBI KoMeOaHMil cMellleHHs MaTepHaTbHOH TOUKH ¢ aMILTHTY/[aMH
KOJIe0aHHII ee CKOPOCTH H YCKOPEHHS:

_ o D
Umax =04 , Qoo — oA
152 27 1
Ilepmoxa u TacToTa KomebamHii: TF=—=—,
w A%
Tlepog Mamsix cBOOOJHBIX  KoMeOaHWIT MaTeMATHYECKOTO MaATHHKA:
1
T'=2mn |—
g
. m
TTepuos cBOOOHBIX KoNeGaHil IPYAHHHOro MasTHHEA: 1 = 270 ?
153 Brorayix eHHble koneGamms. Pezonanc. PezoHaHcHaa KpHBast
154 Ilomepeunsie U MPoI0IbHEIE BOMHBI. CKOPOCTE paclipoCTpaHeHIs U JIHHA BOTHEL
19}
A=vl=—
v
HuTepdepenting u aud pakits BOIH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKYJIAPHA S ©O3UKA. TEPMOJITHAMITKA
21 MOJEKVIIAPHASA OU3UKA
2.1.1 Mopemi cTpoeHHA ra30B, KHIKOCTEH U TBEepIbIX Tel. IIycTh TepMoaHHaMUIecKas
crcTeMa (Teno) cocTouT n3 N 0JIHHAKOBBIX MOJEKYI. Tor/ia KOMH1ecTBO BeNlecTBa
N m
vV=—— —
Ny, n
e Na — 9Hcmo ABoragpo, m — Macea cicteMsl (Tema), 1 — MomapHas macca
BelecTBa
212 TennoBoe IBHKeHHE aTOMOB U MOJIEKYII BeIecTBa
213 BzanMmopelicTBHE YacTHII BellecTBa
2.14 | duddyzna. BpoyHOBCKOe ABHIKEHTE
215 Mopens uneamsroro raza 8 MKT
2.1.6 CB43b MEXKNY JaBICHHEM H CpellHell KHHETHYeCKON SHeprieil MoCcTyIaTeIbHOro

TEIUIOBOTO JIBIDKEHHS MOJIEKYJI HjlealbHoro rasa (ocHoBHoe ypasHenne MKT):




.
=5 2 myU” 2, — .
P—=—_—muu ——n- =_—N-& .. , Tl My— Macca OJHOH MOIEKYJIBL,

— KOHIICHT pallis MOJICKYII

AbcomotHas Temmeparypa: T =12+ 273 K

CBsI3b TeMIIEPATyphl I'a3a CO CPeIHEH KHHETHYESCKOH SHEprueil MocTyIaTeIbHOIO
TEMIOBOTO JBIGKEHIS €T0 MONEKY:

= B | _Zar
2 2

Vpaeuenne p = nkT

2.1.10

Monens neaTpHOTO ra3a B TEPMOTHHAMHKE!

{YpaBHeHHe Menpeneera — Knanelipona

BripaxkeHnue 111 BHyTpeHHElH SHEPTHI

VpaBaenne MenyieneeBa — KianefipoHa (mpuMeHnMBbIe ¢ OPMBI 3aITHCH )

oV =T RT =vRT = kT p=PRL
m : u

BeipakeHne a7m9 BHYTpeHHell SHEprMH OJHOATOMHOIO HIEATBHOTO Tasa
(mpumeHHMBIE GOPMBI 3aITHCH )

U%vRT%MTEERTVCUT%pV

2

2111

3axoH ﬂﬂJlI)TOHa AU JTaBJIEHUA CMECH PasperKeHHbIX I'a30B:
p=pptpzt..

2.1.12

Izonponeccel B paspeskeHHOM Ia3e C IIOCTOSHHBIM 4HCIOM MoJeKkyl N
(¢ MOCTOSIHHBIM KOIYECTBOM BelecTsa v ):

motepMa (T = const): pV = const,

p _
muzoxopa (V= const): F = const |

TV
m3o6apa (p = const): F = const

T'padraeckoe mpecTaBIeHHe H3omporieccoB Ha pV-, pT- n VT-nmHarpaMmMax.




OOBeIIHEHH bl Ta30BbIH 3aK0H:

ﬂ = const
T

JJIA TIOCTOAHHOTI O KOJIHYIECTBA BEIECTBA v

2.1.13 |HacpInieHHBIC U HeHACHIIIeHHBIC ITapbl. KauecTBeHHAas 3aBHCHMOCTD IUIOTHOCTH
1 JaBIEHH HACHIIEHHOT O apa OT TEMIIEPAaTyphl, HX HE3aBHCHMOCTE 0T 00BheMa
HacCHIIEHHOT 0 ITapa

2.1.14 |BnaxHocTh BO31yXa.

o pnapa (T) o pnapa (T)
OrHocuTebHas BlIaxHocTs: P = T = T
pHamm, napa ( ) p]—[amﬂm, mapa ( )

2.1.15 |M3meHeHHe arperartHelx COCTOSHHII BelllecTBa: HCIApeHHe H KOHJEHCALS,
KHIIeHHe JKITKOCTIH

2.1.16 |l3MeHeHHe arperaTHBIX COCTOSHHUIL BeIIeCTBA: IUTABICHI ¢ H KpHCTa UIH3aIlHs

2.1.17 |IIpeobpa3oBaHHe SHEPIHH B (pa30BbIX IIepeX0Iax

2.2 TEPMOJIMHAMWKA

2.2.1 TermnoBoe paBHOBECHE U TEMIIEPaTYpa

222 BayTpenHas 3Heprug

2.2:3 Temnomepenada Kak crmoco0d H3MeHEHHS BHYTpPeHHeH SHeprum 0e3 COBepIIeHHs
paboThl. KOHBEKITHA, TEILION POBOTHOCTE, HATYIEHHE

224 Kom1iecTBo TEIOTHL.

ViensHas TeIUI0eMKOCTh BEIIeCTBa C: O =cmAT

225 ViensHas Teriota mapoodpasoBanusg L: Q = Lm.
VIelIBHAS TEIUIOTA [IABICHHT A - O =hn_

ViembHasA TeIIOTa CTOpaHus TOMHBa q: Q = gqm
— 7

226 OneMeHTapHas paboTa B TePMOIHHAMHKE: A= pAV  Bprucrenne padoThl
110 rpadHKY mpolecca Ha pV-IHarpaMme

2.2.77  |TlepBHlil 3aK0H TePMOJHMHAMUKH

Qu - AUu i Alz - (Uz _Ul)+ Alz-

Anabara:




0,=0=>4,=U,-U,=-AU,

228

Bropoit 3akoH TepMoanHaMiKH. HeoGpaTuMele mporieccs

2:2:8

1IpuHITIIE ZeficTBHA TelI0BbIX MammH, KITJ:
_ A3EHIHX_|I — Qﬂarp 7|onn — 17 ‘me|
QHa]'lJ QHarp Qﬂarp

2.2.10

MaxcumansHoe 3HaueHne KIIJI. Ilukn Kapro:

/i T

Harp xom ] — —zon

T T

Harp Harp

max n - n]{apﬂo -

2211

VpaBHeHme TemmoBoro bamanca: Q1 + Q2+ Qs +...=0

SJIEKTPOAITHAMIIKA

31

SJIEKTPHYECKOE IIOJIE

3.1.1

DneKTpH3anusd Tel U ee MpoABIeHHs. DIeKTpHIecKuil 3apan. /[Ba BHIa 3apsna.
OlleMeHTapHBIH SIEKTPHYECKHI 3apsai. 3aKOH COXPaHEHHA 3IIEKTPHIECKOTO

3apsna

Braumoneiictue 3apsanoB. Todednsle 3apsapl. 3akoH KyioHa:
B OJIHOPOJIHOM BEIIECTBE C JUIEKTPHYECKOIT IIPOHHIAeMOCTRI0 &

q,

=

1 .‘9'1|'q

2

ol
e’ dree, r

9ﬂeK1pII"IeCKO€ none. Ero neficteue Ha SNICKTPHYICCKHE 3apAIbl

314

F

HanpsxeHHOCTE 3I€KTpHYECKOTI0 II0JI: E 2
Q'npoﬁmﬂﬁ

TTone TogedHOrO 3apsiaa: E =k 7 5
y

oxHopoxHoe mone: F = const .

KapTuHb! THHUA HANPSAKEHHOCTH 3THX IIOJIEH

IloTeHnmansHOCTE SMEKTPOCTATHYIECKOT O TTOJIA.

PazHoCTh OTEHIMATIOB 1 HaIIpsLKCHHE!

A, =q(9,-¢,)=—gAo =qU




IloTeHnuanpHas SHEPI'Hs 3apA/ia B 3JICKTPOCTATHICCKOM II0JIE:

W=qp

A=-AW

W

TloTeHnuan sneKTpocTatudeckoro momw: ¢ = —

CBs3b HANPSKEHHOCTH TMOJA W Pa3HOCTH MOTEHITHATIOB JIS OJHOPOIHOTO
aneKTpocTaTHaeckoro mona: U= Ed

316 TIpuHINII CYIepIO3ULHH ISKTPHY €CKHUX TIOJICH
E=E+E +.. 0=0,+0,+..
3.1.7 IlpoBomHHKH B DIEKTpOCTAaTHUECKOM  IIoJe.  YCIOBHE  paBHOBECHSA
.
3apsAI0B.  BHYTPH TIPOBOJHHKA [T —(), BHYIPH H Ha IIOBEPXHOCTH
nposonmuka P = const
318 JIU3MeKTPpHKH B 3IEeKTPOCTATHISCKOM Ione. JH3IeKTpHudecKas MpOHHIAeMOCTb
BellecTBa ©
3.1.9 q
- C = —_—
Konpencarop. D1eKTpoeMKOCTE KOHJIeH caTopa: -
gg, S
DIeKTpoeMKOCTE ILIOCKOI0 KOHIeHcaTopa: C= d =¢&C,
3.1.10 |IlapamienbHOe cOeAHHEHHE KOHICHCATOPOB:
q=q+q@+..U=U:=_, Chapan=C1 + C2 + ..
TlocmemoBaTenbHOE COENHHeHNe KOH/IEHCATOPOB:
11 1
U:U1+Uz+...,qiz(11:..., =TT
Crmcn Cl C2
3.1.11 qU CU? qz
DHEprus 3apSKCHH Oro Koruencatopa: W, = —— = =t
2 2 2¢
3.2 3AKOHEI [TOCTOSAHHOT' O TOKA
321 7 Ag )
Cumatoka: £+ — . IlocTostHHEI ToK: 1= const
At Ar—0

Jlns moctosHHOr 0 ToKa q = It




322

YcIoBHA CYIIEeCTBOBAHUS INEKTPHIECKOT0 TOKA.
Hanpsxenne U u 3/IC E

323

U

3axon Oma s yuactka werm: 1 = E

324

SJIGKTpH"IeCKOe COIIPOTHBIICHHE. 3aBHCHMOCTh COIIPOTHUBJICHUA OIHOPOIHOIO
IIPpOBOAJHHKa OT €ro [JIHMHbI H  CCUCHHA. VaemHoe ¢ OIIPOTHBJIICHHE

/

Bemectea. K =p—

S

325

CTOPOHHHX CHIT

q

Hcrounuku toka. 3J[C HCTOUHHKA TOKA: E=

BHYI‘peHHeE COIMPOTHBIEHHUE HCTOTHHKA TOKa

326

3akoH OMa II IONHOH (3aMKHYTOH) BIIEKTpHYECKOH E

E
R+r

nenu: E=1IR + Ir, oTkyza 1=

3.2:7

HapaJIJIeJIBHOG COCIHHCHHE IIPOBOIHHKOB!

1 1 1
= s et P

}anap amm Rl R2

I=I1+L+ .., U=U=.,,

HOCJ'IE,I[OB&'DEJIBHOB COE€/IMH EHUE TP OBOTHHKOB!:

U=U+Uz+ . i=h=.., Rpoen=Ri1 + Ra + ...

328

Pabota snexrpuieckoro Toka: A = UL,

3akoH J{xoyma — Jlerna: Q = I°Rt.

2

2 U
Ha pesucrope R: O = 4 ZI'RIZIUI,‘:?(

329

A4

=— =IU
At '

Ar—0

MomHocTh SJICKTPHYICCKOI'O TOKA:

U2

7'
Temnopas MOIHOCTE, BEIIeAgeMas Ha pesuctope: £ =1 R = ? =IU .

A4

CT. CHIT

At

=EI

Ar—0

MoIITHOCTE HCTOUHHEKA TOKA: PE =




3.2.10 |CpobomHble  HOCHTEIHN 3NEKTPHYESCKUX 3apsjIoB B MPOBOJTHHUKAX.
MexaHu3Mbl NPOBOAMMOCTH TBEPIBIX METANIOB, PACTBOPOB H PAacIlIaBOB
3IMEeKTPOTHTOB, Ta30B. llonynpoBoaHuKH. I1omyTIpoBOTHHKOBEII IO

33 MATHHUTHOE IIOJIE

331 Mexanuueckoe B3auMofelicTBUe MarHuToB. MarnutHoe mone. Bektop
MATHHTHOH HHIYKITHH. Tpuanumn CYIIEPITO3HITHH MATHHTHBIX
noneit: B =B, +B, +...

JIMHIN MHAYKIHH MarHUTHOTO Iosid. KapTiHa JHHHH HHIYKIIHH MarHHTHOTO
IO TIOJIOCOBOT O M MOAKOBOOGPAZHOTO MOCTOSHHBIX MATHHTOB

332 Oneir 3pcrega. MarHutHoe HoIe IIPOBOAHHKA ¢ TOKOM. KapruHa JIHHHIT
HHAYKOHMH MAaTrHUTHOTO ITONS JJIMHHOTO IIPAMOIO IIPOBONHHKA H 3aMKHYTOIO
KOJIBIIEBOTO TIPOBOJIHUKA, KATYIIKH C TOKOM

333 Cuna AMIiiepa, ee HallpaBlIeHHe H BeHYHHA:

FA = IBI sina , rae @ — yrom Mexuy HalpaBIeHHEM IPOBOJIHHKA
1 BEKTOPOM B

334 F = B si a
Crna JTopeHIta, ee HallpaB/eHMe H BeqmauHa: 'y, = [4|UDSIN O e O —yron
MEHKIY BEKTOpaMH UudB. JIBIyKeHHe 3apsLKeHHOH YacTHIBI B OXHOPOIHOM
MarHHTHOM ITI0JIe

34 DJIIEKTPOMATHUTHAS MHIVKITIA
341 IloToK BeKTOpa MarHUTHOH HHIYKIIHH: ’—1- T / B
a
©=8S=BScosa
342 SIBneHne »IeKTpoMarHUTHOH HEAYKIHH. 3J1C HHIYKIHH
343 3aKoH ANEKTPOMArHUTHON HHIyKIuN Mapajes:
AD .
E=—— =-0
At Ar—0
344 3J1C UHAYKIMH B IPSAMOM IPOBOJIHUKE B

IUTHHOI |, IBIKYIIEMES ¢O CKOPOCTBI0 U

(U 11 ) B OJIHOPOJIHOM MarHHTHOM 1oe B:

[E

=Blvcosa ,tae @ —yrom Mexy BekTopoM B 1 HopMamsio H K

TIIOCKOCTH, B KoTopoit nexarBextops | nVecm [ | Bu o 1 B,




10 |E,| = Blv

345

IIpasuio Jlenma

346

]
HNHIYKTHBHOCTD: L= 7 ,wm O = LI

Al

Camonunykrms. 3/[C caMONHAYKITHIH: En =—L— =-LI P
At Ar—0

347

LI®
2

SHGPFHSI MAardiTHOT'O I10JI KaTYIIKH C TOKOM: H/L =

3.5

SJIEKTPOMAI'HUTHEBIE KOJIEBAHIIA 11 BOJIHBI

351

KonebaTenssii kouTyp. CBOOOTHEIE 31MEKTPOMAr HHTHEIE
Konne0aHHs B HAealbHOM KolebaTenpHOM KOHTYpe: ” I

(1) = Gy SiD (0O + ;)
I(1)=q, = g,y c0s(0F + @y ) =1, ,.cos(0f + )

T=2nJLC = 2_7t = ;
@opmyia Tomcona: [ = 2T , OTKyZJa T m .

CB#3b aMIUTHTYOBI  3apdlla KOHIOEHCaTOpa C ﬂ.MHJIIfITy,I[OITi CHIIBI TOKa
opu CBOGO,IIHB]X SJIEKTPOMAarHHTHBIX KonebaHMIX B HIcaIbHOM KoneGaTeTpHOM

_ T max
KOHTYpe: Ymax =

3.52

3aKoH COXpaHCHHA SHCPIrHH B HICAJIbBHOM Kolte0aTeIbHOM KOHTYpE:

cU* LI CU Zmax LI Zmax
F—i= = =const .
2 2 2

353

BI)IHY)K,[[BHHBIB JJIEKTPOMATHUTHBIE koneOanng. Pe3oHanc

354

Ilepemennsii Tok. IIpom3BoACTBO, Mepenada H TOTpebIeHHe 3IEKTPHYECKOI
SHEepruu

3.5.5

CBoiicTBa BIIEKTPOMArHUTHBIX BOJH. DB3anMHad OpHEHTanusi BeKTOPOB

B 3IEKTPOMArHHTHOI BonHe B Bakyyme: £ 1 B 1 ¢

356

IlTkana 31eKTPOMATHHUTHBIX BOMH. IIpHMeHeHHe 3IeKTPOMAarHHTHBIX BOJH
B TOXHHKE U OBITY




3.6

OIITHUKA

3.6.1

IIpsiMomuHeiiHOe pacopocTpaHeHe CBETa B ONHOPONHOH cpeme. TodedHBI
HCTOUHUK. JIyd cBeTa

3.6.2

3aKoHBI OTpaeHus cera. O = B B
a

363

TlocTpoemue H300paKeHHi B INTOCKOM 3epKalle

364

3aKOHBI IIPECIIOMIICHHA CBETA. |

TIpemomienne cpeta: 75111 0L =11, sinf
AG COMIOTHBIET 0KA3aTe/b IIPe/IOMIEHIS:

OTHOCHTENBHEI ITOKa3aTelb TPETOMIIEHUA: "“otn

Xox mydeil B IpH3Me.
CooTHOIMeHNe dYacTOT H COOTHONIEHHe JUIHH BOMH IIPH Iepexoje
MOHOXPOMATHIECKOT 0 CBETA Yepe3 TPaHHITy pa3/iela JBYX ONTHUECKHX Cpefl:

Vg =V n1}‘1 = nzj\‘z

3.6.5

IlonHOE BHYTpEHHEE OTPaKEHIE.
TlpenenpHBIil  YTOI MONHOTO BHYTPEHHETO Ny<iy )
OTPAKECHHSL:

. 1 n
sing,, =——=—*+

no'm nl

3.6.6

Coﬁnpaxom;ﬁe H pacCCHBAIOIIIE JIITH3EI. ToHkad miH3a. (I)OKyCHOE PacCToAHIE

1

F

T ONTHYecKas CHJIA TOHKOH THH3bI: D=

3.6.7

@opMyiia TOHKOIH THH3BI: d

1 1 1 H -

LI
d f F AN

VBeInieHHE, JaBaeMoe JIHH30I1: I

H d

_h_m N4




B cirydae paccenBaroneil JIHH3bI:

D<OéF:l<O
D

_ k|

——=—x<l1
H d

3.6.8

Xon myda, IpoIIeqNIerc JMH3Y I[IOA IIPOH3BONBHBEIM YITIOM K €¢ IVIaBHOMH
onTHdeckoll ocH. IlocTpoeHHe H300paKeHHII TOYKH H OTpe3Ka IIpAMOIL
B cOOMpPATONTIX U PacCEHBAIONIHX MHH3aX H HX CHCTEMAaX

3.6.9

@oToammapaT Kak OITHYeCKIi mpuoop. I'71a3 Kak ONTITIecKad CICTeMA

3.6.10

HaTepdepernna cBera. KorepeHTHBIC HCTOUYHHKH. YCIOBHA HAOIIOICHHS
MaKCHMYMOB H MIHHIMYMOB B HHTep(epeHITHONHO KapTHHE OT IBYX CHH(a3HbIX
KOTePEHTHBIX HCTOYHHKOB:

A
MaKCHMYMEI — A= ZmE ,m=0,+/-1,+/-2,+/-3, ..,

A
MHHHMYMBI — A:(2m+1)5 ,m=0,+-1,+/-2,+-3, ...

3.6.11

Jugpakmus ceeta. Ju(ppakiHoOHHAS PeIIeTKa. YCIIOBHE HAOIIOIEHHA TIAaBHBIX
MAaKCHMYMOB IIpH HOpMAaJbHOM IaIeHIH MOHOXPOMAaTHIECKOTO CBeTA C JIIHHOL

BONHBI A Ha peIeTKy ¢ meprogoM d:

dsing, =mh m=0,+-1,+-2,+-3, .

3:6.12

Jlucnepcud csera

KBAHTOBAS OH3UKA

4.1

KOPIIYCKYJIIPHO-BOJIHOBOI JIY AJI3M

T'umotesa M. [Tnanka o kearTax. Qopmyra [lmamka: E = hv

he
—=pc.

DoTtoHsl. JHeprud (oTOHA: E=hv=

E hv h
Nmnynee ¢potoHa: P=—=—"=_"
e ¢ X

4.13

Dotorddert. Onbrtel A.I'. CTomeToBa. 3akoHs! GoTo3(hderTa

414

VpapHeHHe DHHIITelHA 111 GoToad heKra:

Enpo'mﬂa = Asuxoza + Erom mAX,




hc he mo’
rae E@m‘nﬂa = hV = Almxn:(a - hVKp e ) E]CH]-[[I]EiX = max eUaan
A ?\'KP 2

J:[ﬂ.BJIEHHe CBE€Ta. JIH.BJIEHHG CBETA Ha IMOJHOCTBIO OTPAXKAKIIYIO ITOBEPXHOCTh H
Ha MOIHOCTHH MOrIOIIAROITYHO ITOBEPXHOCTD

42

OH3HMKA ATOMA

421

IlraneTapHas MoIeIb aToMa

422

IToctymater Bopa. M3myderue n mornomeHne (OTOHOB IIPH Ilepexofe aToMa
€ OJTHOT O YPOBHSI SHEPIHH Ha JIPYTOii:

_ Az

mn k

mn

hv =|E, - E,|

423

JlnnefdaThie CIIEKTPHI.

CrieKTp ypOBHeil SHeprHHi aToMa BoJIopoa:

—13,6 5B
B =— = =123

43

QH3HNKA ATOMHOI'O SAJIPA

Hyknonras Mozenb sapa [eitzendepra — I1panenko. 3apsi supa. Maccosoe qrcio
sAxpa. H130T0ms!

432

PammoakTHBHOCTE.

-4 4
Anpda-pacraz: QX _>2_2 Y + JHe

bera-pacman.

A A 0 o
Snextpommsii B-Pacnan: ;X -, Y+ e+V

A A 0 ~
TTo3HTpOHHELT B-pactan: ;X =7 Y +°é+v,.

l'amma-u3Tydenne

4
3aKOH pa/THO0aKTHBHOTO pacmajna: N (t) = Ny 2T,

t
IIycTs m — Macca pafHOaKTHBHOTO BelecTBa. Torma i ( f) =m, -2 T

434

Anepusle peakuu. JleneHne u cHHTE3 Sep
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