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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3Mke Ha YypOBHE CpeaHero ooémero oOpa3oBaHus
pa3pa00oTaHa Ha OCHOBE MOJOXEHUNW M TPeOOBaHUI K pe3ysibTaTaM OCBOCHUS
OCHOBHOH oOpa3oBaTenbHON mnporpammsel, npexacraBieHHbix B @I'OC COO, a
Takxke ¢ yuérom denepanbHOil paboueil mporpammbl Bociutanus u Konuenmmu
npenojaBanus yueOHoro npeamMera «dusmka» B 00pa30BaTeNIbHbIX OpraHU3aIusaX
Poccuiickoit ~ ®denepanuu,  peaqu3yOIMX  OCHOBHbIE  00pa3oBaTelibHbBIC
POrpaMMBl.

[Tporpamma 1o ¢usuke onpeaenseT 00a3aTeNbHOE NPEIMETHOE COJIEPKAHNUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JIeiioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H,
JOTUKH y4eOHOTO TPOIECCa, BO3PACTHBIX OCOOCHHOCTEH  OO0ydaromuxcsl.
[Iporpamma 1o ¢uszuke naét NpeacTaBICHUE O NENSAX, COJAEPKaHUM, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUS OOYYAIOIIMXCA CPEJICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Nzyuenne kxypca (Qu3uKd YrIyOJE€HHOTO YpPOBHS IO3BOJISIET pPEaIU30BaTh
3a/1a4u MPO(PECCUOHATILHON OPUEHTAIIMM, HAMPABICHO HA CO3/IaHUE YCJIOBHUM IS
MPOSIBJIICHUS] CBOMX MHTEJUIEKTYyaJIbHBIX W TBOPYECKHX CHOCOOHOCTEW KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOIMMBI i1 MPOJOKEHHs 00pa3oBaHUs B
OpraHmu3anusx NpodecCHOHATHFHOTO O00pa30BaHUS MO PA3IUYHBIM  (UZHKO-
TEXHUYECKUM U MHKEHEPHBIM CIEI[UATbHOCTSIM.

B nporpamme 1o (¢u3MKe ONpeneNsioTcs IUIAHUPYEMBIE PpPe3yJIbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEJIHETO 00I11eT0 00pa3oBaHUs: TUYHOCTHBIE,
METalpeJIMETHbIE,  NpeaMeTHble (Ha  yriayOnéHHom  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3pabOTKu TpeOOBaHM K JUYHOCTHBIM,
METanpeJMETHBIM M MPEAMETHBIM pe3yJibTaTaM O0y4YarolIMXCs, OCBOMBIIUX
nporpaMmy 1o (U3MKe Ha YpOBHE CpeIHero ooOmero oOpa3oBaHUs Ha
yrayO0iIEHHOM YPOBHE, SIBISIETCS] CHCTEMHO-IEATEIbHOCTHBIN TIOIXO.

[Iporpamma no gu3uke BKIIOYAET:

IUIAaHUPYEMbIE pEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOJaEéHHOM
YPOBHE, B TOM YHCJIE€ TPEJAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

cozepkanue yueOHoro npeamera «Ousukay 1no rogam 00y4eHuUs.

[Iporpamma 1o ¢Qu3uMke uMeEeT NPUMEPHBIM XapakTep M MOXKET ObITh
UCIOJIb30BaHA YUUTEISAMU (PU3UKHU JUIsI COCTABIIEHUSI CBOMX pabOUUX IPOrPAMM.

[Iporpamma no ¢u3Hke He CKOBBIBAET TBOPUYECKYIO MHULIMATUBY YUUTEJIEH U
IPENOCTABISAET BO3MOXKHOCTH JUIsl pealu3alyyd Pa3jIu4HbIX METOJUYECKUX
MOJXO/0B K MpernojaBaHuio (U3MKA Ha YIIIyOJIEHHOM YPOBHE TMPU YCIOBHH
COXpaHeHUs 0043aTEIbHON YaCTH COJEPKAHMS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbBI, BBICTyHas B
KauecTBe y4eOHOTO MpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ] B CUCTEMY
3HaHMM 00 okpyskaromem mupe. [lIkonbHbINA Kype PU3MKN — CHCTEMOOOPa3yIOIHiA
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB M SBJICHUH, H3y4YaeMbIX XUMHEH, OHOJIOTHEM,
dbusmdeckoir reorpadueld W acTpoHoMueu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUU OMNpEeNeNuiio Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B C(epe DSHEPreTHKH, TPAHCIOPTA, OCBOEHUS
KOCMOCA, TOJIy4EHUs HOBBIX MaTEpUalIOB C 3aJaHHBIMHU CBOMCTBamu. M3ydenue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywarolierocsi, B pOpMUpPOBAHUE YMEHUN NPUMEHSITh HAy4YHbIN
METO/1 MIO3HAHMSI IPY BBIIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKHN Ha ypOBHE CpeHEro 001Iero 00pa3oBaHus MOJI0KEH
pA uAeH, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK IPUHIUIIBI €r0 IIOCTPOEHUS.

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

Hoea zenepanuzayuu. B coOTBEeTCTBUMM C HEW maTepuan Kypca (GU3HKH
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBIseTcS
(dbopMHpOBaHKE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeANoyiaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO TOTEHIHANa (HU3MYECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BuTMEM OOILIECTBA, a TAaKXKE C MHPOBO33PEHUYECKHMH,
HPAaBCTBEHHBIMHU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yroyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTHYECKUX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs MNOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHUH, a TaKXkKe OOCYKICHHUS
po0JIeM palMoOHATBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTHUYECKOM 0€30MMacHOCTH.

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



BKJIIOYAIOUIETO (DPOHTAJbHBIE YUYEHMUYECKHUE OMNBITHI MPU H3YYEHWU HOBOTO
MaTtepuaia, JabopatopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3anuu (PU3MYECKOro TNpakTuKymMa. B mepBoM ciydae
NpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, 1ubo mociie mepBoro 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 MIOHUMAETCSI CAMOCTOSITENIbHOE HCCIEOBAHUE, KOTOPOE MPOBOJAUTCS
0 PYKOBOJCTBY CBEPHYTOTO0, 0000MIEHHOTO BUa O6€3 MOMIAroBOi HHCTPYKITUH.

B nporpamme mo Qu3uMke cucTeMa YUYEHHYECKOTO HSKCIEPUMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa TNpPECTaBICHa €IWHBIM MepedHeM. Bwioop
TEMATUKU U1 3TUX BHUAOB YUYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHUS W OCHalleHusi kaOuHeta ¢(usuku. Ilpu sTomM obOecmneunBaercs
OBIAJICHHE OOYYalOMIMMHCS YMEHUSMH TPOBOAWTH TMPSMbIE M KOCBEHHBIC
U3MEPEHHsI, WCCIIEIOBAaHUS 3aBUCUMOCTEH (M3MYECKUX BEIWYHMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YHIENSETCSs PEHICHUIO PAcUYE€THBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM 111 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3a/addl C SIBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKOM MOJENbIO, MO3BOJSIOIINE MPUMEHSTh
U3y4YEHHbIE 3aKOHBbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak U
MHTErpUpysl MPUMEHEHUE 3HAHUM U3 Pa3HbIX pasnesnoB. /[ kauecTBEHHBIX 3aja4
NPUOPUTETOM SIBIISIOTCSA 3aJaHUs Ha OOBSCHEHUE/NpEeACKa3aHue TMPOTCKAHUS
(u3HYECKUX SIBJICHUI W MPOLIECCOB B OKPYKAIOIIEH >KM3HU, TpeOyrolue BbIOOpa
buznyecKoil MOAENH sl CUTYallul PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOECIEeUEeHHI0 y4eOHOro mpoiecca Kypc (pu3uku yriyOnEéHHOTO
YPOBHS Ha YPOBHE CpeaHEro oliero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kabuHeTe QU3MKM ODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE JMJi BBINOJTHEHUS YKa3aHHBIX B Iporpamme I10
bu3MKe YYEHUUECKUX OIMBITOB, JAOOPATOPHBIX padOT M paboT NpakTUKyMa, a
TaK)Ke IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCcTpaniMoHHOE  000pyJoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  OOECHEYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B TporpamMMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUNA IS
UCCIICIOBAHMSI M3yYaeMbIX SIBICHUH W  TPOIECCOB, OMIUPUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKHX MPAKTHYECKUX padboT
dbopMupyeTcss B BUI€ TEMaTHYECKHMX KOMILJIEKTOB M OOecredynBaeTcs B pacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTH4ecKue KOMIUICKTHI
1abopaTopHOTO O000pYNOBaHUS JOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(POBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUHU SBIISTFOTCSI:

dbopMHpoBaHWE UWHTEpeca M CTpEeMJICHUS OOydYaromMXCd K HAyYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEUICKTYaJbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIE MO3HaHUS U (PopMUpOBaHHE
MCCJIEeI0BATENLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHs KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

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

dbopMHpOBaHHE TIPEACTABICHUA O pONMM (PU3MKK I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCHOHaNbHON  JESITENIbHOCTH, CBA3aHHBIX C (U3MKOW, MOATOTOBKA K
TanbHEHIIeMy 00YYSHHUIO B 3TOM HalpaBIICHUH.

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

MpUOOpETEeHNE CUCTEMBI 3HaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (H3UKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTBI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHHIN MPUMEHSATh TEOPETUUECCKUE 3HAHUS JJIs1 OOBSICHEHUS
bu3nUecKuX SIBICHUN B MPUPOJE U JJIS NMPUHATHUS MPAKTUUYECKUX PEIICHUN B
MOBCEJIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHHS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0, 3a/lad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIIBHOE CO3JIaHHE
bu3nueckoil MOJENH, aaeKBaTHOW YCJIOBHSM 3aJadd, B TOM 4YHUCJE 3ajad
WHKXEHEPHOTO XapaKTepa,;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS W TPOBEICHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHalIW3a W HHTEPHpEeTanuu  WHGOPMAIIHH,
OTIPEICIICHHSI TOCTOBEPHOCTHU TTOJIYYCHHOTO Pe3ysIbTaTa;

CO3/IaHUE YCJIOBUM IJI1 PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOM JIEATEILHOCTH;



pa3BuTHE UHTEpeca K chepam npodheCcCHOHAIBHON NeITeTbHOCTH, CBI3aHHOM
¢ (DUBUKOM.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO yriayOn€HHBI YypPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIEeTo
oOpa3oBaHus BBIOMpAETCS OOYYAIONUMUCS, I[UIAHUPYIOMIUMHA TPOJOHKCHHUE
o0pa30BaHus M0 CHEMUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPOPHIIAL.

Ha u3yuenne ¢puszuku (yriyOn€HHbIA YPOBEHb) HA YPOBHE CPEIHETO OOILEro
oOpazoBanus orBoautcs 340 vacos: B 10 kiacce — 170 yacoB (5 yacoB B HEJETIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE TMEpeyYeHb Ja0OpATOPHBIX W
MPAKTUYECKUX pabOT SBISAETCS PEKOMEHIOBAaHHBIM, YYHTENIb JelIaeT BBIOOD
MPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YyYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NPUPOABI.

dusuka — pyHIaMeHTallbHas HayKa o mpupoje. HaydHsiit MeTo1 mo3HaHUsS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUM.

OKCIIEpUMEHT U TEOpHsl B Npolecce Mo3HaHus npupoxasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE.

CriocoObl  m3MepeHus: (U3MYECKUX BEIWYUH (aHAJIOTOBBIE U IU(PPOBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMH  (QU3NYECKUX  BeNMUMH  (aOCONIOTHasT U
OTHOCHUTEJIbHA).

MonenupoBanue U3NYECKUX SIBICHUN U MPOILIECCOB (MaTepuaibHasl TOUKa,
aOCONIIOTHO TBEpHOE TeNlo, HJeanbHasl >KUIKOCTb, HJCaJIbHBIA TIa3, TOYECUHBIH
3apsna). ['unoresza. @uznyeckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Du3ndeckas
TEOpHs.

Ponbp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU E€ATEIbHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, npaKmuKym.

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

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo duszuke. [Ipumepsl uzmMepeHus
($u3NYECKUX BETUYMH IIPU MTOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxeHHe. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXAHHUKHU.

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

[Tepemenienne, CKOpoCTh (CpeHssi CKOpPOCTb, MTHOBEHHAs CKOPOCTh) M
YCKOpPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HAa OCH CUCTEMBbI KOOpPJMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MAaTEpUAIbHOW TOYKH OT BPEMEHHU U UX
rpaduxmu.

CBoOomHoe manmeHue. YckopeHue cBoOomHOro majacHus. JIBukeHue Tena,
OpOILLIEHHOr0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJIMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepuaibHON TOUKU OT BPEMEHU U UX IpapuKu.



KpuBonuneintHoe paBwkeHue. [IBuKeHHE  MaTepUAIBHOM  TOYKH IO
OKPY>XKHOCTH. YTJIOBasi U JUHEHHash ckopocTh. I[lepumon m yvacrora oOpaieHwus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TaHM€HIMAIBHOE) U TIOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: CIHIAOMETP,
JIBW)KCHUE CHApsOB, LEMHbIE, IIECTEpEHYATHIE W PEMEHHBIE MEpeNayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu.

Mogenb cuCTEMBI OTCUETA, WIITIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

CnocoObI HcclieT0BaHUS IBUKEHUN.

Nnnroctpanus npeneabHOro nepexo/ia i U3MEPEHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenne ABWKEeHHs Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

Hamnpaienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEIYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUM, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJia B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPaKmMuKym.

N3yueHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO OMPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKECHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JIBIKCHUU.

N3mepeHnne  ycKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBAHO
HCIIOJIb30BaHue TU(PPOBOM 1a00PATOPUH).

W3yuyenue [BWXKEHHMS Tena, OpOIIEHHOTO Topu3oHTaIbHO. IIpoBepka
TUIOTE3bl O TPSMOM MPOMOPIMOHATBLHON 3aBUCHMOCTU MEXKIY JallbHOCTHIO
MOJIETAa U HAYaJIbHOM CKOPOCTBIO TeNa.

N3ydeHne IBHKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpUOJia OOpalleHuss KOHHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanwsHble cucteMsl orcuéra. [lpuHiun
oTHocuTenbHOCTH ['anmunes. HeumneprmanbHbie cUCTeMbl OTCcuéTa (OmpeseseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHIMD Cynepno3sunny CHil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tperuii 3ak0H HproTOHA 111 MaTepUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTECHHUS. OKBUBAJICHTHOCTh TPaBUTALlMOHHON U
WHEPTHOM MAaCCBI.

Cuna tsbxecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJieHUSI OT BBICOTHI
HAaJl TOBEPXHOCTBIO IUIAHETHI MU OT reorpaduyeckod MmHUPOTHL. JIBHKeHHE
HEOECHBIX TeJl U UX CIIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmxymerocs ¢
YCKOpPEHHEM.

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

Hasnenue. ['mapocrarnueckoe napieHue. Cuna Apxumena.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIINUITHUKH,
JIBUKEHHE MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaOnroenrie 1BHKEHUS Tell B HHEPIIUAIbHBIX U HEMHEPIIMAIbHBIX CUCTEMAaX
OTCY€Ta.

IIprHIUIT OTHOCUTEIBHOCTH.

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

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

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YIbTATE B3aNMOICHUCTBUS TEI.

N3mepenune macc mo B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbXEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI TP JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBHCHMOCTH BpPEMEHU ABWKEHHUS Opycka TIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanne 3aBUCMMOCTH CWII YIPYTOCTH, BO3HMKAIOUIUX B IPYXKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehopMaIlyH.

N3yueHne NBUKEHUSI CHUCTEMBI TEN, CBA3aHHBIX HUTHIO, IIEPEKUHYTON YeEpE3
NETKUM OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIMYUHE YTIOBOTO KO3 GduiMeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue NBHKEHUS OpycKa MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydeHne nBUKEHUA IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

VYcnoBust paBHOBECHs TBEPAOTO TeENA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIBHBIM KpPaH, peIIETYaThIe KOHCTPYKIIUU.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPaKmMuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

W3ydeHne yCcTONYNBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOAAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. LleHTp Mace
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUH LIEHTpa Macc.

VMMmysibe CHIIBI 1 MN3MEHEHNUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBMIKECHHUE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBneHne o coxpaHEeHHH
MOMEHTAa UMITYJIbCA B IEHTPAIbHBIX MMOJISX.

PaGota cunpl Ha ManoM MW Ha KOHEUHOM mepemenieHuu. [paduueckoe
npeCTaBiIeHUe pabOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepHalbHOW TOUYKH. TeopemMa 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOUKH.



[lorennuanbHple WM HENOTEHUHMANbHbIE CHibl. [loTeHUManbHAs 3HEPrus.
[ToTenmmanbHas sHeprust ynpyro neopMUpoBaHHON NpyxkuHBL [loTeHIManbHas
DHEPIUs Tela B OJHOPOJHOM TIpaBUTAlMOHHOM Iosie. [loTeHuumanbHas >HEpPrus
TeJa B IPAaBUTALIMOHHOM IOJI€ OJTHOPOJHOrO miapa (BHYTpU U BHE I1apa). Bropas
KOCMMYECKasi CKOPOCTb. TpeThbsi KOCMHUYECKast CKOPOCTb.

Cs3b  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHS] MEXaHUYECKOW SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHym s WI€aTbHOM >KUJIKOCTH KAaK CJIEACTBHUE 3aKOHA
COXPaHEHHS] MEXaHUYECKOW SHEPTUU.

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

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3meHeHune sHepruu Tela Mpu COBEPIICHUU PaOOTHI.

B3aumHble mpeBpalieHuss KUHETUYECKONM U MNOTCHUHMAIBHOM JHEPrud IIpU
JIEMCTBUU Ha TEJO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOAHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

N3mepenne nMmyJiibea Teia o TOpMO3HOMY MYTH.

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

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOACHCTBHH.

M3mepeHne KHHETUYECKOM SJHEPTUHU TEJIA [0 TOPMO3HOMY IIYTH.

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

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

Pa3znes 3. MoJsekyasipHas puU3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOI MeOPUU.

OcHOBHBIE MOJNIOXKEHUSI MoJIeKyJsipHO-KMHeTH4eckoi Teopun (MKT), wux
onbiTHOe oOocHOBaHue. Jludbdysusa. bpoyHoBckoe aBuxkeHue. XapakTep
JIBWXEHHSI W B3aMMOJECHCTBUSA 4YaCTHUI BewlecrBa. Mopaenum CTpoeHus Tra3os,
KUAKOCTEN W TBEPABIX Tel U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



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

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

Mogenp neabHOTO ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPHUU: YACTHULIbI
ra3a JIBH>KyTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

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

CBsA3p  MEXIy [JaBJI€HUEM W CpEeAHEH KHUHETUYECKOM  DHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJ HJI€aIbHOro raza (OCHOBHOE
YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UJICATIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETUYECKOU SHEPTUEH ITOCTYIIATEIBLHOIO TENJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHudyeckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: TEPMOMETP,
O6apomeTp, MoTydyeHue HaHOMaTEePUaJIOB.

Hemoncmpayuu.

Mojenu 1BUKEHHS 4YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buzaeoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JBUKEHHSL.

Huddys3us sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrEe MOJIEKYI.

Mojgenu KpuCcTalsInuYeCKUX PEMETOK.

HabGmronenue u uccienoBaHue N30MpoLeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

HccnenoBanne mpolecca YCTAaHOBIECHUS TEIUIOBOTO PABHOBECUSA IIPHU
TEIUI000MEHE MEXKy TOpsYE U XOJIOAHOM BOIOK.

N3yyeHue H30TEPMUYECKOrO Mmpolecca (PEeKOMEHIAOBAHO HCIOIb30BaAHUE
urdpoBoii 1abopatopun).

N3ydeHrne n30X0pHOTo mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUM st
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHHUS BEIUYMH, ONMKMCBHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauwano TtepmoauHamuku. (CaMmonpou3BoyibHAs — penakcaius
TEPMOJUHAMHYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens uaeanpHOro Tra3za B TEPMOAMHAMHUKE — CHCTEMA YpPAaBHEHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa M BbIpaK€HUE JJIsI BHYTPEHHEN SHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kas KOHILIEHTpAIUsl YaCcTHI], BHICOKHE
TeMneparypel. BeipaxkeHue 1uisi BHyTPEHHEW SHEPruy OAHOATOMHOIO UIEATbHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DnemenTapHas pabota B TepMoAMHAMUKe. Beraucnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0  WM3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0e3  coBepuieHust paboThl.  KoHBeknus,
TEILIONIPOBOIHOCTD, U3JIyUYCHHE.

KonmnuectBo TtemnoTel. Temno€éMKocTh Tena. YaelnbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEIUloTa CropaHus
ToruiuBa. Pacu€r konMuecTBa TEIUIOTHI MpU Temonepenadye. Ilonstue 00
aamabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsia »sHeprus. KomanuecTBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJNHAMUYECKON CUCTEMBI.

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

Bropoii 3aKOH TEpMOAWHAMHUKHM [JJIi HEPAaBHOBECHBIX  ITPOLIECCOB:
HEBO3MOJKHO IepeJaTh TEIUIOTY OT OoJiee XOJ0IHOTO Tela K Oosee HarpeTomy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MIPOIIECCOB.

[Tpunnune! gecTBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE aCIEKThl MCIOJIb30BaHMS TEIUIOBBIX JABUrareneil. TernoBoe
3arpsA3HEHUE OKPYKAIOIIECH Cpebl.

TexHu4yeckne yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHJUIMOHEP, AHU3EIbHBIA W KapOIOpAaTOpPHBIA ABUTaTeNld, MHapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJO0B C
MCIOJIb30BAaHUEM TEIJIOBOIO HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOrO TOTLIMBA TS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Hemoncmpayuu.

H3meHenune TemMneparypsl pu aainadaTHYeCcKOM PacIIuPEHUH.

Bo3ayuiHoe orauBo.

CpaBHeHME yAETbHBIX TEINTIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue anquabaTHOTO Mpolecca.

KomnbroTepHble MOAENH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomuol, nPAKMUKYM.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEILIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M JHEPIUU MEXMOJEKYJSIPHOTO B3aUMOJACHCTBUS WU
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u KoHjaeHcanusa. HWcmapeHue u kumeHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHusl.

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

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

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

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

TeroBoe pacumpenue KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE U JIMHEWHOE
pacuimpeHrue. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUI YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEprUn B Pa30BbIX MMEPEX0OIaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Kon(PuimeHT MOBEpPXHOCTHOTO HATSKEHUS.
Kanunnsipusie sBieHus. /{aBieHne nojx MCKpUBIEHHON NOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlamnaca.

TexHuueckue yCTPOHMCTBA M TEXHOJOTMYECKHME TPOULECCHI:  KHUJIKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TennoBoe pacuvpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>XKEHHOM TaBJICHHM.

N3mepenune CUitbl MOBEPXHOCTHOTO HATSKECHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBiaeHUS.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr neopmanuii.

HabGmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEMN.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3yueHne CBONCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dumreHTa moBepXHOCTHOTO HATSHKCHHMS.

N3mepenne moayns FOHra.

UccnenoBanre 3aBUcUMOCTH  JedopMmalii  pe3nuHOBOro olpasua  oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpr3alus Tel U €€ MPOsBICHUA. JJIEKTpUYecKud 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsiaoB. [IpOBONHMKM, AWAAEKTPUKH U MOJYIPOBOJHUKHU.
DONeMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUSl BJIEKTPUUYECKOTO
3apsna.

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

DnekTpuueckoe noie. Ero neiicTBrue Ha dJIEKTPUIECKUE 3apsiibl.

Hampsox€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO 1oJs. OQHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTH MOTEHLMANOB H
HanpspbkeHue. [loTeHnmanbHas dSHeprus 3apsaa B JJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuman 31eKTpocTaTUYecKoro nojis. CBsA3b HANMPSKEHHOCTU TOJS U Pa3HOCTH
MOTEHIIMAIIOB ISl  JIEKTPOCTATUYECKOTO Toyig (Kak OAHOPOJHOIO, TakK H
HEOHOPOIHOTO).

[TpuHIMI CynEpHO3UIINY SIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshHKEHHOTO 1Mo o0béMy miapa. [loje paBHOMEpHO 3apsyKEHHON
OeCKOHEUYHOM TUIOCKOCTU. KapTuHBl JHHUN HanpsHKEHHOCTH OSTUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

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

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexktpruyeckas
ITPOHUIIAEMOCTD BEIIECTBA.



KonpaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCATOpa.

[TapannenbHOE COeIMHEHUE KOHIEHCATOPOB. [locnenoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM BJIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLECCHL: AJIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTaTHYECKas 3allluTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOphI, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUIT JEUCTBUS DJIIEKTPOMETpA.

DIIEKTPUYECKOE OJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocratudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B IEKTPUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA TOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAJH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEN.

HaGnronenue npeBpallieHus SHEPTUH 3apsSHKEHHOTO KOHAEHCATOpa B SHEPT U0
U3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LENH, COAEPKAIlel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHNAJIOB (HanmpsKEeHUs) npu
IIOCJIE0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsia KOHAEHCATOPA YePE3 PESUCTOP.

Tema 2. ITocmosanubslil I1eKmpudecKuil mok.

Cuna Toka. [TocTOSIHHBIN TOK.

YcnoBus CymIeCTBOBAHUS MOCTOSHHOTO JJIEKTPUYECKOIO TOKa. McTouHMKH
toka. Hanpsikenue U u DJ1C &.

3akod OMa J1J1g ydacTKa Lenu.

DIIEKTPUYECKOE CONPOTHBJICHUE. 3aBUCHUMOCTD CONPOTHUBJICHUS
OIHOPOJHOTO IPOBOJHMKA OT €r0 JUJIMHBI M IUIOIIAJA IONEPEYHOIO CEYCHMS.
VY 1enpHOE COMPOTUBJICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpuyeckux nenei. [Ipasuna Kupxroda.



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

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerjgoBas MOIIHOCTb, BbLAENsEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) DJICKTPUYECKOM Ienmu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTkoe 3ambikaHue.

KonneHncaTop B 11enu MOCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaMpsHKEHUS.

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

3aBUCHUMOCTh COIIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA MTOTIEPEYHOI0 CEUCHHs M MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIpPSKEHUH.

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

CrniocoObl coelMHEeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pazHOCTU MOTEHIHAIOB MEXKAY IMOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenune yaenbHOro CONpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus aMmnepMeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHET0 COMPOTUBIICHUS HCTOYHHMKA TOKA.

UccnenoBanne 3aBucuMocTd J/]C raapBaHMYECKOrO 3JEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3JIUMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTbh COINPOTUBIECHUS METAIOB OT
temrnepatypbl. CBEpXIPOBOIUMOCTb.



DNEeKTpUYECKU TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOJHUKMY. CobcTBeHHas U MIpUMECHAs IPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBbIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIJIEKTPOIUTHYECKAS THCCOLMALIMSL.
Onektponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DOneKkTpuueckuid TOK B Tra3ax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN
pa3psa. PasinuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1na3ma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: Ta30paspsiIiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: JHO,
TpaH3UCTOp, (HOTOAMOM, CBETOJMOMA, TajlbBaHHWKA, padUHUPOBAHUE ME[H,
BBIIIJIABKA AJTIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl nekTposnnsa Papazes.

HckpoBoii pa3psia M IPOBOIUMOCTb BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB U MOJyIPOBOJHUKOB.

ODHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HaOmnronenue snexkrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIICHUSI ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTHUKHU JTHO/IA.

Du3uYeCKNl MPAKTHKYM.

CrniocoObl n3Mepenus pU3NYecKrux BEIUMYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE TOTPEIIHOCTA U3MEPEHUN (PU3UUYECKUX BEJIUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAaHMM  3aBUCHUMOCTEU
(bu3MUecKUX BEIMYMH, MPOBEpPKA MPEIJIOKEHHbIX THMNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pasfenax «YUYEHUUYECKUH  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

Me:xnpeaMeTHbIE CBSI3H.

WN3yuenue kypca ¢usuku yrioyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHH, XUMHUHU, T€OTrpaPUu U TEXHOJIOTHH.

Meosrcnpeomemmnoie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHUE, HAay4HbIA (DaKT, rumnotesa, (u3MUecKass BeIUYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPELIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1adopaToOpusl.

Mamemamuxka: pelieHUEe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosna, ux rpaguku U cBoiicTBa. TpuroHomerpudeckue (yHKIIHH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ UX IPOEKIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexanndeckoe IBHKEHHE B KMBOU mpupone, auddysus, ocMoc,
TEIJIOOOMEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIU3alus OMOOPraHMYEeCKOro TOIUIMBA JJIsi  BBIPAaOOTKH «TEIUIOBOI» U
IIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSDKEHHUE U KalIMJUIAPHBIC SIBJICHUS B IIPUPOJIE,
AIEKTPUYECKUE SIBJICHUS B )KUBOU MpUpoO/IE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIy4YeHHME HaHOMATEpUajoB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH M ra3oB, KUAKUE KPUCTAJUIbI, JIEKTPUYECKHE
CBOICTBA METAJUIOB, SJIEKTPOJIUTUYECKAS JUCCOLMALIMS, TaJIbBAHUKA, 3JI€KTPOHHAS
MUKPOCKOIHS.

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

Texnono2usa: npeodbpazoBaHuE IBUKEHUN C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKUJKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIMH
(KpOHIUTENH, peméTyaTble KOHCTPYKIMH), UCIOJIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET M APYTrHE), ABUIATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHUCJIE HAaHOMATEpHAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPOIpPUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJyIPOBOIHUKOBbIE IPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHaMuKka.

Tema 4. Maznummnoe none.

BzaumonencTBE MOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarauTtHoe mone. Bektop MarHuTHOM wuHAyKuuu. [IpuHUIMN cynepno3uiuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKLUH.

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

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJb. JIBI>KEHNE 3apsSyKEHHOM YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiter Jloperta.

MarnutHoe 1nosie B Beniectse. @eppoMarHeTrky, napa- U JMaMarHeTUKHY.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MarHHMTOB, AIIEKTPOMAarHuTOB, TeCTeP-MyJIbTUMETP,
ANEKTpOABUTATENL SIKOOH, YCKOPUTENIH dJIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa  nuHMM  UHAYKOUMM  MarHUTHOTO  MOJS  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMi MarHUTHOM UHAYKIHUU TOJISL JJIMHHOTO IIPSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuiia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnUn NEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOIO npubdopa
MAarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (epPOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOYKyusL.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOopa MarHUTHOU
naaykuun. OJIC uHAYKOMU. 3aKOH 3JIEKTPOMAarHUTHOW uHAyKuuu @Dapanes.
Buxpesoe anekrpuueckoe none. Toku yxo.

OJC uHAYKUMHA B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTM B LENH ITOCTOSHHOTO TOKA.
SABnenue camonHaykuuu. J1C caMOMHTyKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: WHAYKIHOHHAS
[€Yb, COJIEHOU], 3allUTa OT 3JEKTPU3ALMU TEJ NPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

Habntonenue sBJIeHUS SJIEKTPOMAarHUTHON UHTYKITHH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMHA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBiieHUE CAaMOMHIYKITUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM MU3MEHEHUS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO TOJISI.

HccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

COopka MoJienu 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3zpnes S. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. Knnemarnueckoe M JUHAMUYECKOE OIKMCAHHE.
DHepreTuyecKkoe OmucaHue (3aKOH COXpPaHEHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOTO ONKCAHUS.

AmMruutyna u ¢asza kosjebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

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

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

TexHu4yeCckne yCTpOWCTBA U TEXHOJOTHUYECKUE MPOLECCHl: METPOHOM, YaChI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeIbHOTO IBHKCHHUS.

HabGmronenue He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIeOaHUI rpy3a Ha HUTHU OT
aAMILIATY JIBL.

HccnenoBanue 3aTyXarMKX KOiIeOaHU U 3aBUCUMOCTH IEpUOaa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUS.

UccnenoBanne konebaHuMi Tpy3a Ha MACCUBHOW TMPYKHUHE C LEJBIO
dhopmMupoBaHUs MPEICTABICHUN 00 HIeATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

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

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



W3mepenne mnepuosia CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYXKHUHHOI'O
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHHUSA TeJa B X0OJI€ KOJeOaHUl Ha yIPyroM MOJABECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasITHUKA.

[TpeoOpa3zoBanue FHEPTUH B MIPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomazcHumHubsle KO1€OAHUA.

KoneGatenbHpiii koHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KOJEOAHUA B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsijia KOHAeHcaTopa C aMIUIMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHMs SHEPTUU B UACAIBHOM KOJE0AaTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMAarHUTHBIE KoJIeOaHusl. BrinyX1eHHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemenHbli TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYAHOE U
JIEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKAa W HAMPsDKEHUs MOpU pa3indyHou (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp W KaTyllKa
WHIYKTUBHOCTH B LIENH CUHYCOMJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpsoKeHHI.

Uneanpbiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
AIEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE dJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJOTHUECKHE ITPOLECCHI: AIEKTPUUECKUUN
3BOHOK, T€HEPATOP MIEPEMEHHOr0 TOKA, TUHUU 3JEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOAHBIX KOJICOAHUN OT MHIIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepaTop He3aTyXarOLIUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTpPOMarHuTHOIO Te€HEPATOopa.

BoiHy>X/IeHHbIE CUHYCOUJATbHBIE KOJICOaHUs!.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHJAEHCATOpP B LENU MEPEMEHHOIO
TOKA.

Pe3sonanc npum mnocienoBaTeIbHOM COEAMHEHWUU PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb IMHUU 3JIEKTPOIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOrO TOKAa 4epe3 IOCIENOBATENBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMaAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUA HMX pacnpoctpanenusi. Ilomepeunbie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacCHpOCTPAHEHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXEHHE, MpeIoMJIeHHE, MHTEephEepeHIus U
nudpaxuus.

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

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)K€HUE,  MPEIOMJIEHUE,
noJisipu3anus, uHTepdepeHuns u qudpakimsi.

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

[TpuHUMTBI paguOCBS3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEBIL.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEJIIEBU30p, aHTeHHA, TeneoH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OOpa3oBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneomromeecs T€10 Kak ICTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u qudpakiuuy MEXaHUYECKUX BOJIH.

AKyCTUYECKHUM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOMN KOJIeOaHUH.

HccnenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaKECHHUE,
MpesIoMJICHUE, TTOSpU3aIus, UGPaKiys, UHTEpPEPSHITHS.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPUOIETOBOTO U3TyUEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npesiomiaeHus. OTHOCUTENBHBIN MMOKa3aTeNb MpesioMiaeHus. [I0CTOSITHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [IJIMH BOJIH MpHU MEPEXO0JE€ MOHOXPOMATUYECKOTO CBETA
4yepe3 IpaHully paszena AByX ONTUYECKUX CPEI.

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

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTpPaKECHMUS.

ColOuparomie u pacceuBaroie JuH3bL. ToHkas JuH3a. DOKyCcHOE
paccTossHUE M OINTHYECKass CHja TOHKOW JHMH3BL. 3aBUCHUMOCTh (HOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(hEepUYecKO JUH3bI OT €€ TeOMETPUM U OTHOCUTEIHHOTO
MTOKA3aTeNs MPEJTOMIICHUSL.

@opMyJiia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox ayda, MPOMIENIIEro JIMH3Y HOJ IPOW3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuieckoi ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
coOMparolUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MUHUMYMOB B HHTEp(EpEeHLHOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpumepsl KIacCHYECKHX
UHTEPPEPEHITMOHHBIX CXEM.

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

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHl: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOIN, MPOEKUHUOHHBIM ammapaT, MpPOCBETICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKkIMOHHAS peHIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Habmrogenune noaHoro BHyTpEHHEro oTpaskeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONApaLIENbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKOTa.

HaoGmronenune natepdepeHinu crera.

HabGnronenue BETOB TOHKUX MJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yuenne nudpakiimOHHOW PeIETKH.

Hab6nronenune nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonaspusanuu cBeTa.

[IpumeHeHue noIapona0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pPAcCTOSHUS OT BellecTBa (Ha
MIPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOro pacCTOSIHHS pacCEUBAOIINX JIUH3.

[TomyyeHnue n300pakeHusi B CUCTEME U3 INIOCKOTO 3epKaJia U JTUH3BI.

[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepdepeHny 1 NoJIIpU3aliK CBETa.

N3yuyeHue nosipu3alyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenue nHTEpPEPEeHINH JTA3ePHOTO U3TyUYCHHS HA JIBYX IIETISX.

HabGnronenue nucnepcum.

HaOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3mMepenue qiMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa U3Iy4eHHUS] CBETOMOMA MPU MOMOIIN AUGPAKITMOHHOM

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

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

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

DOHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. JDHEPrus
MTOKOSI.



TexHuyeckne yCTpONCTBA M TEXHOJIOTHYECKUE IPOLIECCHl: CIIyTHUKOBbBIC
NPUEMHUKH, YCKOPUTEIU 3apPSKEHHBIX YaCTHII.

VYyeHnueckuit IKCIIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX yacTul] (IO
dboTorpadgusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3IIydeHUE aOCOIIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBeta (B UYaCTHOCTH, JIaBlieHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarollyro mnoBepxHOcTh). Ombitel II. H.
JleOenena.

BomHoBbIe cBOMCcTBA yacTull. Bonnel ae bpousa. limaa BoaHbI ne bpoiutst n
pasMepbl 00JacTH JIOKAIM3AIMK ABWXKYIIEHCs dacTullbl. KoprmyckymspHO-
BOJIHOBOM Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nzmeperuii B Mukpomupe. COOTHOLIEHUSI HEOMpPeneIEHHOCTE!
['eitzenOepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETP,
dboToremMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doTo3(pheKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETo GhoTod¢dexTa.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIMPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

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

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPEe3 CBETOMO/ OT HAPSKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTPOCHUSI aToma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



Buapl ciektpoB. CrieKTp ypOBHEH 3HEPrUun aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTHUYECKHE IPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOGmronenre TMHEeN4aThiX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyUCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HaOGmronenue muHeyaToro cuekrpa.

HccenmenoBanne CreKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M W3MEpPEHHE
noctossHHOM Punbepra.

Tema 3. @u3zuxka amomnoz20 A0pa u 31eMeHMAaAPHLIX YACMUY,

Hyxknonnas mozaens snpa I'eiizenOepra—MBanenko. 3apsna sapa. MaccoBoe
qucio Anpa. M30tormsl.

PamnoaktuBHOCTE. Anbda-pacnan. DJIEKTPOHHBI W TO3UTPOHHBIN OeTa-
pacnan. ['amMma-n3nyueHue.

3aKkOH pPaJAMOAKTHBHOrO pacnaia. PaauoakTWBHBIE H30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YEHHs. BiusHHE paJIlOaKTUBHOCTH HA JKHUBBIE
opranu3Mebl. EcrectBeHHbIi PoH nznydenus. Jlozumerpusi.

DHeprusi CBsI3U HYKJIOHOB B sifipe. AnepHbie cuiibl. [ledekT maccsl siapa.

Anepubie peakuuu. lenenue u cuHtes anep. Saepusie peaktopsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl DPa3BUTHUSA
AIEPHON YHEPIETUKMU.

Mertoasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHbIE B3aUMOJACUCTBHUSA. bapvOHbBI, ME30HbI W JIENITOHBI.
[Ipencrasienne o CtangapTHoi Mozaenu. KBapK-ritooHHass MOJIENb aIJpOHOB.

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

EaunHcTBO PU3nyeckoil KapTUHBI MUpA.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre TPEKOB YacTUll (M0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETDA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (HU3UKU ST OOBSCHEHHS TMPHUPOIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHX HCCAeN0BaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PaJUOTEIICCKOIIbI, BHEATMOC(EpHAs aCTPOHOMHMSI.

Bun 3Bé3nHoro Heba. Co3Be3mus, spkue 3BE3MbI, IIAHETHI, UX BUIUMOE
JIBHKCHHE.

ComnHeuyHas cucTema.

Connne. ConmHeuHnasi akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpaIibHbIN Kjacc —
CBETUMOCTB». 3BE3ABI TJIaBHOM MOCJIEAOBATEIILHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTB» JUISl 3BE3]] TJIaBHOM IOCIIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHHuE
3B&37. COBpeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa 1
3BE3]1. DTaNbl )KU3HU 3BE3.

Mineunsiii I[Iyte — nHama [Nanaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
lNanmaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

HaOmonenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONpeIeSICHHs TTOJI0KEHUSI HeOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO03Be3usi CEeBEpHOro MOdylIapusi U SpPKuUe
3BE3/bI.

HaGmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUIA.

Du3uYeCKU MPAKTHKYM.

Crioco0b1 n3MepeHus: (PU3NYECKUX BEITMYHH C MCIOJIH30BAaHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTENIBHBIE MOTPENTHOCTH U3MEPEHUN (PU3UYECKUX BEITUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBenieHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECAOBAHWM  3aBUCUMOCTEU
(bu3MUecKUX BEIMYMH, MPOBEpPKA MPEIJIOKEHHbIX THMNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellax «YUYCHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maromee NMOBTOPEHHUE.



O0bo061enue u cucTeMaTH3alusl CoAep KaHUs pa3ienoB Kypca «MexaHukay,
«MonexynsipHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENIBHOCTH», «KBaHTOBas
dusnka», «IEMEHTBI ACTPOHOMHUH U ACTPOPUZHKI.

Ponpr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cepax NesiTeIbHOCTH YeIOBEKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYEHUE ONUCATEIbHOU,
CUCTEMATU3UPYIOUIEH,  OOBSACHUTENIbHOM M  NPOTHOCTHYECKOW  (hyHKLMIA
bu3ndecKoil Teopuu, poiib GU3NIECKON TEOPUHU B (POPMUPOBAHUH TIPEICTABICHUM
0 (u3NYeCKOW KapTUHE MHPA, MECTO (PU3UYECKON KapTUHBI MHUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUNA O IPUPO/IE.

MexnpeameTHbie CBS3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJIEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTMH, XUMUHU, TE€OrpaQUu U TEXHOJIOTHH.

Mesicnpeomemmnole nonaAmus, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: SBICHUE, HAy4YHbIH (akT, runores3a, (pusnueckas BETUUYHMHA, 3aKOH,
Teopusi, HaONIOJEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adbopaTopus.

Mamemamuka: pelIeHWE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKUHMH HAa OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTAapHBIX (GyHKUUNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHHUKOB,
onpeieNieHne IOAaN TWIOCKUX GUryp u oobEmMa Ted.

buonozua: >nekTpuyeckue SIBICHHS B KUBOW NpUPOJiEe, KOeOATEeIbHBIE
JBW)KCHUS B JKUBOW MPUPOAE, OHKOJOTHMUECKHME PHUCKU TpU MPOU3BOACTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIEe  Cpensl,
yIbTPa3BYKOBasi JMAarHOCTHMKAa B MEIULMHE, ONTUYECKUE SBICHUS B KUBOU
IIpUpPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TEJA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPaIbHbBIN
aHaJIu3.

T'eocpaghusa: marHuTHBIE TMOJOCAa 3€MJIM, 3aJIEKH MATrHUTHBIX DY/,
dboTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
ANEKTpOoABUTraTENb SIKOOU, reHepaTop NMEPEMEHHOI0 TOKA, MHAYKIIMOHHAS IE€Yb,
JUHUM 3JIEKTPONepeay, IEKTPOJABUraTeNb, paaap, paIuoNpUEMHHK, TEIEBU30pP,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JAHArHOCTUKA B TEXHUKE,



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



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS Yy4eOHOro mnpeamera «Duszmkay
JIOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[E€HHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIMPEHHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3ald OCHOBHBIX HAIPaBICHUMN
BOCHUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIUTAHUSA:

e c(oOpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3UIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYEIOBEUECKUX TyYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLUAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU ESTEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE OTHOILEHUE K IOCYyAapCTBEHHBIM CHMBOJAM, JOCTHMKECHUSM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBEICHNUS;

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

e OCO3HAHHUE JIMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIIEHWE K MHPY, BKIIOYAd HSCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3IudHbIM chepaM MpodheCCHOHAIBHON NESITEIHbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (QU3UKOW W TEXHHWKOH, yMEHHE COBEpINATh
OCO3HAHHBINA BRIOOpP Oymymiel mpodecCuu M peain30BhIBaTh COOCTBECHHBIC
’KHU3HEHHBIE I1J1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CcaMOOOpa30BaHHUIO B
00acTH (PU3HKHU Ha MPOTSKCHUU BCEH KU3HHU.

IKOJIOI'H4Y€CKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TI00ATHHOTO
XapakTepa IKOJOTUIECKUX TPOOIIeM;

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

pacIIMpeHrue OMbITa ACATEIHPHOCTA SKOJIOTHYSCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

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

OCO3HAHUE IIEHHOCTU HAYYHOW JESITEIbHOCTH, TOTOBHOCTH B MPOLIECCE
U3y4eHUs: (PU3UKH OCYILIECTBISATh IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeATeTbHOCTh UHINBUIYAIHHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
Ba3oBble JJoruuyeckue JelicTBUA:

CaMOCTOATENBHO  (OpMyJIHMpOBaTh U  aKTyalIM3UpOBaTh  MpoOiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIbHOCTH, 3aaBaTh IMAPAMETPbl U KPUTEPUU HX
JOOCTHKECHUS;

BBISIBIISAITH  3aKOHOMEPHOCTM M TMPOTHUBOPEUHS B PacCMaTPUBAEMBIX
(U3UYECKUX SBIICHUSIX;

pa3pabaTbiBaTh IJIaH PEMICHHS MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIIBHOCTb, OLEHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEJISAM, OLICHUBATh PUCKU ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PELICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU U METOJaMU
(bu3nYecKoi HayKu;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOMN
NEATeTLHOCTH B 00J1acTH (PU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY IIOMCKY METOJIOB peIleHus 3aj1ad  (PU3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHJAMHU JICSITEILHOCTH IO TOJYYCHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpETaliy, IPeoOpa30BaHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallMsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHBIC CBS3M M aKTyaJlu3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUICHHUs, HaxOAuTh AaPTyMEHTHI IS
JI0KA3aTeJIbCTBA CBOMX YTBEPKICHHM, 3a7aBaTh MApAMETPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEIICHUS 3aJlaud PE3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NESATEITLHOCTH, B TOM YHCJIE TIPU U3YUYSHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYyalIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCHUTh 3HaHMUS 1O (QuU3NKe B MPAKTHYECKYIO 00JacTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX IIPEAMETOB;

BBIJIBUTaTh HOBBIC UJECH, IIPEJIaraTb OPUTHMHAIBHBIE TTOJXO0/Ibl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyuyeHHUs MH(pOpMauuu (U3MUECKOTO COJEpKaHus
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTENIbHO OCYIIECTBIATH IOUCK,
aHalM3, CHUCTEMATU3alMI0 M WHTEPHpPETalui0 MH(pOpMALUU pa3InyHBIX
BUJIOB U ()OPM TPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh CPEACTBa HH(OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUH  KOTHUTUBHBIX, KOMMYHHKATUBHBIX H
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpPKaHUSA B pa3IMyHBIX (hopmarax c
y4€TOM Ha3HayeHuss MHQPOpPMAlMM U LEJIEBOM ayJAUTOPUH, BBIOMpAs
ONTUMANIbHYIO (HOPMY IPEICTABICHUS U BU3YyAIU3ALIHH.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHble 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HUKA U BO BHEYPOYHOU
NESATEIbHOCTH;

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

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

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHIUBUYAIHON paOOThI;

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

OpUHUMATh 1EIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
JEHCTBUHN, pactpeiessiTh PO ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYX/IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaXKJOT0 y4YaCTHMKAa KOMAHJbI B
o0l pe3yJsbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYUIECTBJISITh MO3UTUBHOE CTPATErMUECKOE IOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpakeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHHMBepcaJbHbIe YYeOHbIe HeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILECTBJISITH  ITO3HABATEIBHYIO  JIEATEIBHOCTh B
ob0nmacti (U3UKM MU aCTPOHOMMH, BBISBISITH MPOOJIEMBbI, CTAaBUTh U
bopMyIupoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELIECHUSI PACYETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKOH paboThl C YYETOM HMMEIOIIHMXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paclMpATh paMKM  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHNM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTUPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAHMIMH B 00JIacTH
(GU3HUKY, TIOCTOSHHO TOBBIIIATh CBOM 0OOpa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:



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

BJIQJICTh HAaBBIKAMM II03HABATEJIIbHOW pediiekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIECTBUM U MBICIUTEIbHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CHUTyallud, BBIOOpa
BEPHOT'O PELICHMUS;

YMETh OIIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTBl JPYyTUX NPU aHAIW3€ pPe3yJbTaTOB
NEATSIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMAaTh MOTHBBI M apryMEHTBl JIPYTrMX MpPU aHaJIW3€ pPe3yJbTaTOB
NS TeILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUTUOKH.

B mpomecce mOCTHXEHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPaAMMBI 10
busnke Ui YpOBHSA CpedHero oOmero oOpa3oBaHUs y  0OyYaroniuxcs

COBEpPIIICHCTBYETCS OMOIMOHATBHBIH WUHTEIUICKT, MIPEeITOJIar AFO A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOU
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CEO€;

caMOpeTyJIMPOBaHUS, BKIIOYAIONMIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCA K
HYMOIMOHAIILHBIM WU3MEHEHHUSIM U TMPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTUBALIMH, BKIOYAIOIIEW CTPEMIICHUE K TOCTUKEHUIO LEIN
U yCTeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHUE JEHCTBOBATH, UCXO U3
CBOMX BO3MOKHOCTEH;

AMIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHUMATh  3MOLMOHAILHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAWUBATH
OTHOUIIEHUSI C APYTUMH JIIOJbMHU, 3a00TUTHCS, TPOSBISITH WHTEPEC U
paspeniatb KOHGIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



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

MOHUMATh POJIb  (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMAJIbHOM M JITUYECKON cdepax eATeIbHOCTH
YeJI0BeKa, POJb U MECTO (PM3HKH B COBPEMEHHOW HAy4YHOW KapTHHE MUPA,
3HAUEHHUE OIUCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOH W
MPOTHOCTHUYECKOW  (QYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYISIPHON (MBUKH U TEPMOJUHAMUKH, POJIb (PU3HUUECKON TEOpPUH B
(dbopMHUpPOBaHUHU MIPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3MYEeCKUuX Teln W
MpOLIECCOB (SIBIEHUI): WHEpIHUAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUYKCHHUE,
CBOOOJHOE TMajieHHE, aOCONIOTHO ympyras naedopmarusi, aOCOIIOTHO
yIpyroe v abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEINN ra3a, KUIKOCTH
1 TBEPAOTrO (KPUCTAUIMYECKOT0) TeJa, UACaIbHBIN Ta3, TOYCUHBIN 3aps,
OJIHOPOJIHOE JJIEKTPUUECKOE TIOJIE;

paznuyaTth ycioBus (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (PyH/IaMEHTaJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh W OOBSACHITH MEXAaHMYECKHE TMPOLECChl U  SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHMS, TpeoOpazoBanus [amwies sl CKOPOCTH W MEpeMeElIeHus,
3akOoHbl HplOTOHA, TpUHOMI  OTHOCUTENbHOCTH [anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHUS UMITYJIbCA U MEXaHHUYECKOMN
HHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPIuH,
YCJIOBUSI paBHOBeCHUs] TBEPJAOrO Teja), MNpPU ITOM HCIOJIH30BaTh
MAaTEMAaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIIYJbCa U
MEXaHUYECKOM SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCTIONb3YsI
ocHoBHble moJokeHHs MKT © 3akoHBI MOJEKYISIpPHOW (PUBUKU U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMSI HWJCAIBHOrO Ta3a CO CpeaHel
KUHETUYECKOW JSHEPrUed TEIJIOBOIO JBWKEHUS M KOHLEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEAHEW KUHETHUYECKOU
SHEPruel TEIJIOBOTO ABUYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACAIbHOTO
raza C KOHUEHTpalUUel MOJIEKYl MU €ro TEMIIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOJUWHAMUKHU, 3aKOH



COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPOIECCAX), IPH 3TOM HMCIOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUa MeHnaeneeBa—KnanelpoHa;

aHAJU3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MPUHUHUI CYNEPHO3UIUU BIEKTPUYECKUX
MOJIEW, MPU ATOM YKa3biBas YCJIOBUA NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Memnu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl dapaznes s 31€KTpoau3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBICHUS, UCMONb3Yysl BEIUYUHBI:
MepEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [aBJIE€HUE, NOTEHUUAJIbHAs JSHEPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, pabora CHIIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuiia TSKECTH, CHIIA YOPYTOCTH, CUila TPEHHS, MOIIHOCTD,
DHEPTUs B3aUMOJEHCTBUS Tena C 3emiéid BOMM3U €€ TMOBEPXHOCTH,
sHEprus ynpyro gedopmaruu MOpPYKUHBL, KOJIUYECTBO TEIUIOTHI,
abcoJIIoTHasE TeMmIepaTypa Teja, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPrusli HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOrO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEmiaoBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUUECKOTO MOJIs,
HanpspDKEHHOCTh TOJIE TOYEUHOTO 3apsja WIM 3apsHDKEHHOrO Inapa B
BAKYyM€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO IOJIS,
Pa3sHOCTh  MOTEHUUAJIOB,  JJICKTPOABMXKYIAS  CWJla, CHJIa  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKa, JJIEKTPUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE Yy4YacTKa ILIEMU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, IHEPIHUS INEKTPUUECKOTO MOJIS
KOHJIEHCATOPA;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHUs  (PUBMYECKUX  SIBJICHUU:
MEXAHUYECKOE JBW)KEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBMXXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IJIABJIICHUE U KPUCTAJUIN3ALMsl, HAITPABICHHOCTD
TEIUTIONEepeaaym, 3JIEKTpU3alns TeJ, SKBUIIOTEHIIMAIBHOCTh IOBEPXHOCTH
3apsIKEHHOTO MTPOBOIHHKA;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHWEM  MPSIMBIX  U3MEPEHHM, NOpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3yibTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BHUJAEC TpapuUKOB C YUYETOM



a0COIOTHBIX MOTPEITHOCTEN N3MEPEHUH, IENaTh BBIBOJIBI IO pe3yJibTaTaM
UCCJIeIOBAHNUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs (U3UYECKUX BEIMYMH, TP HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJ M3MEPEHMs, OLEHUBATH A0OCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJNbTaTbl W JENaTh BBIBOJ O CTaTyce MPEeAJIOKEHHOU
TUIIOTE3bI;

coOJI01aTh IpaBuiia 0€30MacHOro TPy/a IMPH MPOBEJICHUU MCCIEI0OBAHUN
B paMKax y4yeOHOro OJKCIIEpUMEHTa, TMpakTHKymMa U  ydeOHo-
HCCIIEIOBATEIbCKOM M IPOEKTHOW [JEATEIIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

pemiarb pacy€THbIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOM
(bu3MYecKoil MOJENbI0: Ha OCHOBAaHMU aHAJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MuecKkod MoOJenM, OTBeYaroled TpeOOBaHMUSIM 3a/auu,
OpPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIATHI
bu3NYecKuX TEOpUd TMpPHU UCIOJB30BAHUU MATEMATHUYECKHUX METOJ/IOB
pelIeHus 3a/1a4, TPOBOJUThH PACUEThl HA OCHOBAHUU MUMEIOIINXCS TAHHbIX,
aHAIM3UPOBATh pPE3yNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarh KayecTBEHHBIE 3ajaud, TpeOylolue NpUMEHEHUs 3HaHUW U3
pa3HbIX pa3JeNnoB Kypca (pU3MKH, a TaKKe MHTErPalMKi 3HAHUM U3 JPYruX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PacCyKJIEHU ¢ ONOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS [ OOBACHEHHS OCHOBHBIX
MPUHIUNOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

MPUBOJUTH TMPUMEPHI BKJIAJAa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOUIETO
MHUpA, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIICHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JEeSTENbHOCTA YEJIOBEKA, CBS3aHHOW C (DU3MYECKMMHU IMPOILIECCAMH, C
MO3ULUNA SKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHUI O pallMOHAIBHOM
MPUPOAOIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAayKl M TEXHOJOTWM sl [JaJbHEHIIEro pa3BUTUS YEIOBEYECKOTO
0O0I1IeCTBA;



MPUMEHSTh pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMANMEH (U3UMIECKOTO
COJIEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTHUH IS TIOMCKA, TEpepadOTKU W TPEAbSIBICHHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHON MHGOPMAIINK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHPOpMAIIMU, TONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKU
aHANMM3UPOBATh  TOJNIy4aeMyr  WH(OpPMAIMI0O ¥  OICHWBATh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA HHPOPMAIINK;

MIPOSIBIISITH OpraHHU3aIMOHHBIC u TIO3HABATEIbHBIC YMCHUSI
CaMOCTOSATEILHOTO  TNPHOOPETCHHMs] HOBBIX 3HAHWUKW B TIpolecce
BBITIOJTHCHUS TPOCKTHBIX U y4eOHO-HCCIIECOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHEHHUEM pa3IUYHBIX COIHAIBHBIX pOJEH,
TUTAHUPOBATh PabOTy TPYMITBI, PAITMOHATIFHO PACTIPEACIATE JACATEILHOCTh
B HECTaHJAPTHBIX CUTYaIUsSX, aJCKBAaTHO OIICHUBATh BKJIAJl KaXKIOTO W3
YYaCTHHKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiei mpohecCuoOHANbHON ASSTENHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHYECKOTO 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 3TUYECKON cdepax NesTETbHOCTH YEI0BEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJIb ACTPOHOMHUHU B
INPAaKTUYECKON  JEATENIbHOCTH 4YeJIOBEKa M JaJbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTFHOM W TPOTHOCTHYECKON (YHKIMH (PU3MUECKONH Teopuu —
ANEKTPOJAUHAMUKH, CIEHHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢u3uku, poap (HU3NUECKON TeopuH B (OPMHUPOBAHUHU NPEACTABICHUN O
(bu3nuecKoil KapTUHE MHUpPaA, MECTO (U3HUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nuuaTh YCJIOBHUS NPUMEHHMOCTH Mojeiell (u3nueckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJEKTPUUECKOE U OJHOPOAHOE
MarHuTHOE TOJI, TAPMOHUYECKUE KOJIeOaHUsl, MATEMAaTUYECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBIA MAasATHUK, TAPMOHUYECKUE BOJHBI, WCATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIe aToMa, aTOMHOTO sijipa U
KBAaHTOBOW MOJIETIN CBETA;

paznuuath yCJOBHUSl (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OrpaHUYEHHOCTH MCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
UCIIOJb3Ys. OCHOBHBIE TIOJIOKEHHMSI W 3aKOHBl D3JIEKTPOJMHAMHUKH U
CHEUalIbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOrO 3apsana, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIMM B D3JEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWIbl  TOKa,  MOCTYyJaThl  CIELHAIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHINITEITHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIECCHI U SBIICHUS, HCTIOTIbL3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  ODWHINTEHHA  JUIs
dotodrpdexra, mnepBbld U BTOpoM mocTynarsl bopa, mnpuHUUI
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YHWCENl M SHEPTUU B SIACPHBIX PEAKLUSIX, 3aKOH
PaAMOaKTUBHOTO pacnaia);

OMUCKHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCIOJb3Yysl BEIUYUHBI:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOT0 MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOTrO
MOJIsl, PA3HOCTh IOTEHUHAJIOB, DJICKTPOJBIKYILAS CUJA, WHIYKIUS
MAarHuTHOrO IOJISl, MAarHUTHBIM MOTOK, cwia AMmepa, WHIYKTHUBHOCTD,
ANEKTPOABMIKYIIAS CHUJIa CAMOWHIYKIIMHM, SHEPruUsi MarHUTHOTO TIOJIs
MPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, TIOJHAsI SHEPrus,
DHEPTUs TIOKOSI CBOOOJIHON 4YaCTHUIBI, DHEPrUsi M UMIYJIbC (OTOHA,
MacCOBO€ YHKCIIO U 3aps]l A1Ipa, SHEPTUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUIU:
ANEKTPOMArHUTHAsE MHAYKIMS, CAMOMHAYKIIMS, pe30HAHC, HHTEP(dEepeHIIHs
BOJH, Judpakius, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHE,
dbortoanekTpudeckuii 3pdext (dhororddexr), ampda- u Oera-pacrajbl
sajiep, ramMMma-usiydeHue sjep, (U3U4YecKUe MPUHIUIBI CIEKTPaTIbHOTO
aHanu3a u paboThl Ja3epa;

ONpENENATh HAMpaBICHUE HHAYKIUM MArHUTHOTO TMOJII MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH U300pakeHUe, CO3aBAEMOE MJIOCKUM 3€PKaIOM, TOHKOW JINH30M,
U PaCCUYUTHIBATH €70 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKHUE IOHATHUS, TEOPUH U
3aKOHBl I aHaimM3a U OOBACHEHHS (U3UYECKUX  IPOIIECCOB,
NPOUCXOAAIINX B 3BE3/AaX, B 3BE3NHBIX CUCTEMAX, B MEKIAUIAKTUYECKOU
cpene; ABUKEHUsI HEOECHBIX Tell, IBOIOLNHY 3BE3]] U BeeleHHol;
MPOBOJUTh HCCIECOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yJbTaThl IMOJY4YEHHOM  3aBUCUMOCTH



bu3NYeCKuX BEIMYMH B BHAE TpaduUKoB C YYETOM aOCONMFOTHBIX
MOTPENIHOCTe  W3MEpPEHUi, JelaTh  BBIBOABI MO  pe3yJibTaram
UCCJIEeI0BAaHNUS;

NPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOHMpaTh ONTUMAJIbHBIA METOJ H3MEPEHHs], OLIEHHBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh SKCTIIEPUMEHTAIIFHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJlyYEHHBIE Pe3yNbTaThl W JeJaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIOTE3bI;

OTKCHIBaTh METOBI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHX 3HAHUMH;
coOJro1aTh MpaBuiia 0E30MacHOr0 TpyJa MPU MPOBEACHUU UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKTHKymMa U  ydeOHO-
MCCJIEIOBATENICKOM W TMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemaTe pacy€THBIE 3aJa4dM C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3nyecKkoil MOJENbl0: HAa OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMpATH
bu3znueckue MoJeNH, OTBEYarolIue TPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3UYECKUX TEOpUi
OpU  WCIONB30BAaHUM MAaTEeMAaTUYECKUX METOJOB pELICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemath KadeCTBEHHBIC 3a/Jauyd, TpeOylollue NPUMEHEHHs] 3HAHWNA U3
pa3HBIX pa3JeNoB Kypca PU3UKHU, a TaKXKe WHTETpallii 3HaHUN U3 IPYyrux
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
HENOYKY pacCyKICHHUH ¢ OTIOPO HA N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBJICHUS;

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

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

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPON3BOACTBEHHON
AESITENFHOCTA YENOBEKa, CBS3aHHOW € (DM3MUYECKUMHU MPOIECCAMH, C
MO3UINI 3KOJOTHUYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHATbLHOM
MPUPOOTIONH30BAHUN, @ TAKXKE PAa3yMHOM HCIIOJB30BAHUU JOCTHKEHUM



HAyKd W TEXHOJOTMH U1 JalbHEHIIEro pa3BUTUS YEIOBEYECKOIO
0O0I1IeCTBA;

MPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpPMALMEH (PU3NYECKOTro
COJEp)KaHUSI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIlMOHHBIE
TEXHOJOTMM I TIOWCKA, NepepadOTKU U TPEIbsBICHUA Y4YEOHOH U
HAy4YHO-TIOMYJISIPHON MH(GOPMAILMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4aeMmMyro  HMH(pOpMalMiO M  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpMALIUK;

MPOSBIISATH OpraHu3allMOHHBIE u MIO3HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUH B  Ipoliecce
BBITOJIHEHUS TPOEKTHBIX U YU4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe€ C HCIOJIHEHUEM pa3jIu4HbIX COLMAIBHBIX pOJei,
IUIAaHUPOBATh PadOTy IPYMIbl, PALIMOHATIBHO PACIPENEIATh AESATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO W3
YYaCTHUKOB T'PYMIIbI B pEHIEHUE pacCCMATPUBAEMOM MTPOOIEMBI;

MPOSBIISITH MOTUBALIMIO K Oyaylel npodecCuoHanbHOU AESTENbHOCTH TI0
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO MPOQuIs.
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https://m.edsoo.ru/PC1GBZ1VT

43 Toku B pa3iMuHbIX cpeaax 6 https://m.edsoo.ru/VLX14U83A
Hroro no pazneny 54
Pazzen 5. PU3NUYECKHAN MPAKTUKYM

5.1 Pu3NYECKUl IPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazgeny 16
Pe3epBHOE Bpems 10 https://m.edsoo.ru/STRFLE9A2
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME



https://m.edsoo.ru/STRFLE9A2
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/VLX14U83A

11 KIIACC

KosmuecTBo yacos
HanmeHoBaHMe pa3/ie/ioB U TeM JIeKTPOHHBIE (HH(POBHIE)
Ne n/mn Kontpoabnsie | IIpakrnyeckn
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI e padoThbl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruautHO€ noJie 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 DneKTpoMarHuTHast UHAYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuueckue KonebaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DNeKTpOMarHuTHbIE KOJIeOaHUsI 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CHATMHCCIHE H SICKIPOMATHITIEE 10 1 https://m.edsoo.rt/RYENOYICS
BOJIHBI
2.4 OnTuka 25 1 https://m.edsoo.ru/0BLI6N69R
Hroro no pazgeny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 OcnoBel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazgeny 5
Pa3znea 4. KBAHTOBASA ®PU3UKA
4.1 KopnyckysipHO-BOIHOBOM yasin3m 15 https://m.edsoo0.ru/S400GCWUJ
4.2 ®uzuka atoma 5 https://m.edso0.ru/ZLJ435GQC
43 ®u3uKa aTOMHOTO SApa U dJIEMEHTapHBIX 5 https://m.cdsoo.r/O4WL MHSOT
YacTHII



https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/8PRH0WUII

Hroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edsoo.ru/RPXWEWN4N

Hroro no pasneny 12

Pazzea 6. PUSUUYECKUN MPAKTUKYM

6.1 Ou3UYECKU TPaKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF

Hroro no pazgeny 16

Pa3nen 7. OBOBILIAIOLIEE IIOBTOPEHHUE

Cucremaru3zanus u o0o0mIeHne
7.1 HpEAMETHOTO Coﬂep)KaHHfI 1 onprTa 15 https://m.edsoo.ru/PSCGRX7TW

JESATEIILHOCTH, TPHOOPETEHHOTO MTPU
u3ydeHuu kypca ¢pusuxu 10 — 11 xnaccos

Hroro no pazneny 15

PeszepBHOE Bpemst 10 https://m.edsoo.ru/E65RYIXT.B

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOTPAMME



https://m.edsoo.ru/E65RY9XLB
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/RPXW8WN4N




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KITACC

Ne
n/n

Tema ypoxka

KoanuecTBO 4acoB

Bcero

KonTtposabHble
padoThbI

IMpakTnyeckn
e padoThbI

Jara
H3Y4YeHH S

DJIeKTPOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE pecypchbl

®dusuka — GpyHaaMeHTaIbHAS
HayKa O IpUpoJie

https://m.edsoo.ru/4GD12L71X

Hayunsblii MeTO1 TO3HAHUA U
METO/IbI UCCIIEOBAHUS
(UBUYECKUX SIBICHUI

https://m.edsoo.ru/47JULOI1Y

DKCIIEpUMEHT U TEOPHS B
nporiecce TO3HAHUS TPUPO/IBL.
HaGmronenue u sKCriepuMeHT B
buzuke

https://m.edsoo.ru/RV2VFFZL6

CriocoOb1 n3MepeHust PU3NIECKUX
BEJINYNH

https://m.edsoo.ru/BKMS7EYO5

AOCoIOTHAS U OTHOCHTETTbHAS
IIOTPELIHOCTH U3MEPEHUIN
(UBHYECKUX BETMINH

https://m.edsoo0.ru/K3LOQI3CFT

MonenupoBanue B ¢pusuke. Ponb u
MecTO U3UKH B (HOpMUPOBAHUH
COBPEMEHHOU HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON
NEeSATEIbHOCTH JIFOICH

https://m.edsoo.ru/85PJ5YR4H

MexaHn4ecKOe NBUKCHUE.
Cucrema orcuera.
OTHOCHUTEIILHOCTH MEXAHUYECKOT'O

https://m.eds0o0.ru/QUQYCWDZP



https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/4GD12L71X

nswxenus. [Ipsmas u obpaTHast
3a/1aul MEXaHUKHU

Pannyc-BekTop maTepuanbHON
TOYKH, €r0 IIPOEKIUU Ha OCH
KoopauHart. TpaekTopusl.
[Tepememenue. Cxopocts. Ux
MIPOEKIIMU HA OCH KOOPANHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpHOE NIpSIMOJIMHENHOE
newkeHne. I'papuaeckoe
OIMCaHWe PABHOMEPHOTO
MPSIMOJIMHEHHOTO JIBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CnoeHue nepemenieHni u
ckopocrtei. Pemenue 3anau

11

HepaBHOMepHOE ABMKEHHUE.
MrHoBeHHas1 CKOPOCTb.
Yckopenue. lIpsamonunnelinoe
JABUXKCHUC C IIOCTOAHHBIM
YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanue
IIPSIMOJIMHEWMHOT O ABMXKEHUS C
IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L 1

13

CBoOoaHoOe majieHue. Y CKOpeHue
cBOOOIHOTO MageHus.
3aBUCUMOCTH KOOPJIMHAT,
CKOpPOCTH, YCKOPEHUS OT BPEMEHH
U UX rpaduku

https://m.edsoo.ru/UYVYXC8JD

14

JIBroxeHue Tena, OpOoIeHHOTO MO/
YIJIOM K TOPU30HTY

https://m.edsoo.ru/W6B8TSPKM



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/PEU6JZ2QE

15

KpuBonunerinoe n1Br>XeHUE.
JIBr>KeHUE 110 OKPY>KHOCTH.
VYrioBas U TMHEWHAsE CKOPOCTb.
[lepuon u yactora.
L{eHTpOCTpEMUTENBHOE U TTOJHOE
YCKOpEHHe

https://m.edsoo.ru/SGZQQF5H2

16

KonTponbhas pabota no teme
"Kunemartuka"

https://m.edsoo.ru/DP1XR9HJI

17

IIepBb1it 3ak0H HbroTOHA.
NHepuumanbHbple CHCTEMBI OTCUETA.
[IpuHIUIT OTHOCUTEBHOCTH
lNanmmnes. HennepuuanbsHble
CUCTEMBI OTCUETA

https://m.edsoo.ru/8FO42H11L.2

18

Cuna. PaBHOEHCTBYIOIIIAs CUJIa.
Bropoii 3akoH HeroTona. Macca

https://m.eds00.ru/2QC075VDL

19

B3anmogencreue ten. Tperui
3ak0oH HproToHa

https://m.edsoo.ru/NAD4VZADH

20

HpI/IHI_II/IH Cyneprno3nuuu Cull.
Pemenue 3amau Ha IIPUMCHCHUEC
3akoHOB HrroTOHA

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUSI.
DOKBHUBAJIEHTHOCTb
rPaBUTAILIMOHHON U UHEPTHOM
MAaccChl

https://m.edsoo.ru/AE40LUZYB

22

Cuita TSKEeCTH U yCKOpEHHe
CBOOOJHOI'O MaIeHUS

https://m.edsoo.ru/36LBC47Z0QJ

23

JIBm>keHHEe HEOCCHBIX TN U UX
HWCKYCCTBEHHBIX CHYTHUKOB.

https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/SGZQQF5H2

[lepBas kocMHuecKas CKOPOCTb.
3akonbl Kemepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3SSWO081

25

Cuna tpenus. [Ipupona u BuabI
CUJI TpeHus. [[Br>KeHue B
KUJKOCTH U Ta3e ¢ YYETOM CHUJIbI
CONIPOTHUBJIEHHUSI CPEIbI

https://m.edsoo.ru/UP3KXCTQU

26

Hasnenue. I'uapocrarnyeckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AOCONIOTHO TBEPJIOE TEIIO.
[ToctynaTtensHoe U BpamareabHOe
JIBUYKEHUE TBEPAOTO Tela

https://m.edsoo.ru/UVIUYVE7Y

28

MOMEHT CHJIIBI OTHOCHTEIIBHO OCH
BpalllCHUs. IIneyo cunnl

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cujl, IPUIOKEHHBIX K
TBepaomy Teiy. LleHTp TsokecTH
Tena. Y CIOBHs pABHOBECHS
TBEpAOTO Tesa. Bumpl paBHOBecHs

https://m.edsoo.ru/VFOEBAS78

30

Pemenune 3anau

https://m.edso00.ru/Q3QEPZXMR

31

Konrponbnas padora no reme
"Munamuka. CTaTuKa TBEPJIOTO
Tena”

https://m.edsoo.ru/4IHS90LZD

32

NMnynsc MaTepualbHON TOUKH,
CUCTEMBbI MAaTEPUAIIBHBIX TOYECK.
IlenTp Macc cucreMsl
MaTepHualbHBIX TOUeK. Teopema o
JBIYKEHUU LIEHTPa Macc

https://m.edsoo.ru/3PBMZ3HII



https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/RV3SSW081

33

WMmynibe CHITBI U U3MEHEHHE
UMITyJIbCa Tela. 3aKOH COXpaHEHUs
uMIyJbca. PeakTuBHOE MBUKEHHE

https://m.edsoo.ru/INJW8O116

34

MoMeHT uMITyJIbca MaTeprUaIbHON
touku. lIpencrasienne o
COXpaHCHUHU MOMCHTA UMITYJIbCA B
HEHTPAJIBbHBIX IMOJIAX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenune 3anau

https://m.edso0.ru/224025Z26M

36

PaboTa cuibl Ha MajoM U Ha
KOHEYHOM IIEPEMELICHUH.
I'paduueckoe npeacraBieHue
paboThI critbl. MOLTHOCTH CHITBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunetnueckas SHEPTH-. TeopeMa
00 M3MEHCHUN KUHETUYECKOM
OHEpPTUn MaTepI/IaHBHOﬁ TOYKH

https://m.edsoo.ru/N5SQCCI1EIM

38

[ToTeHumanbHbIe U
HEMOTEHIUAIbHBIE CUJIBI.
[TorenumnanwHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/BHTO9IW4CQ

39

TpeTbst KocMUUYECKast CKOPOCTb.
CBsi3b pabOTHI HETOTEHINATBHBIX
CHJI C UI3MEHEHUEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TeJ. 3aKOH
COXpPaHEHHUS MEXaHUYECKOI
SHEPrUu

https://m.edsoo.ru/66P2WGWS4

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nys uaeanbHOM

https://m.edso0.ru/OIC610G5F



https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/1NJW8O116

JKUIKOCTH

41

Konrpomnpnas padora mo reme
"3aKOHBI COXpAHEHUsI B MEXaHUKe"

https://m.edsoo0.ru/SO90PC322

42

Passutue npeacrasieHuit o
npupojie TemioTsl. OCHOBHBIE
nonoxkenuss MKT. uddyzwust.
bpoyHoBCKO€E nBUXKEHUE

https://m.eds00.ru/0ZTXY71SW

43

CtpoeHue ra3000pa3HbIX, JKUIAKUX
U TBEP/BIX Tel. Xapakrep
IIBUKCHUS U B3aUMOICUCTBUS
4acTHUI] BEIIeCTBa

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepbl MOJIEKY T
(aromoB). KonmmuecTBo BelecTna.
[TocTostnHast ABoraapo

https://m.edsoo.ru/SFCL7ZUUO

45

Temnepatypa. TemioBoe
paBHoBecue. [1Ikana [{enscus

https://m.edsoo.ru/SDOFUFGIL

46

Pemntenue 3anau

https://m.edsoo.rt/EGRV58D9F

47

NneansHbiii ra3. 'a30BbIe 3aKOHBI

https://m.edsoo0.ru/01M0XOV4B

48

YpaBHeHnue Menzeneena-
Kunaneiipona. Pemenue 3agau

https://m.edsoo.ru/7RAZ800OM4

49

AOcoiroTHas Temreparypa. 3akoH
JlansTOHA

https://m.edsoo.ru/27RGL3V1G

50

M3omporieccsl B UcaIbHOM rase ¢
IMOCTOSTHHBIM KOJIMYECTBOM
BEIECTBA

https://m.edso00.rt/UQ9SUVODW

51

I'paduueckoe npencraBiaeHue
M30IPOLECCOB: U30TEPMA,
M30x0pa, u3odapa

https://m.edsoo.ru/W1HC88PJ4



https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/SO90PC322

52

OcHoBHoe ypaBHeHue MKT

https://m.edsoo0.ru/E65TLSWXG

53

Pemenune 3anau

https://m.edsoo.ru/8U427HIYJ

54

CBs3b a0COMIOTHOM TeMIepaTypbl
TEPMOJIUHAMUYECKON CUCTEMBI CO
CpEeIHEeW KUHETUYECKON SHEpruen
IIOCTYIIATEJIBHOIO TEIJIOBOTO
IBUKEHUS €€ YaCTHI]

https://m.edsoo.ru/N6ETZ0LDZ

55

O0001IeHE ¥ cucTeMaTU3alus
3gagui mo teMe "Ocuossl MKT"

https://m.edsoo.ru/EDMS5SZTZCY

56

KoHnTtponbHas pabora 1mo Teme
"OcHoBsl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepMoauHamuyeckas cucrema.
3aaHre BHEIIHUX YCIOBUM JIs
T/l cuctemsl. BHenHue u
BHYTpPEHHUE TTapaMETPHI.
[TapameTpsl T/ cuctemsbl Kak
CpeHHE 3HAYCHHS BEIUYHH,
OMKCHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/4L636L.XVZ

58

HyneBoe Hauano TepMOAMHAMUKH.

CaMonpoun3BoIbHAS pellaKcalus
T]I cuctemsl K TEIJIOBOMY
PaBHOBECHIO

https://m.edsoo.rt/LYMWVLIJRP

59

Monens nmeaabHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTHU 3TOM MOJEIU

https://m.edso00.ru/FOQVOQKQS

60

YpaBHenue Menzeneena-
KitanelipoHna u BelpaxeHue Jis

https://m.edsoo.rw/TZJUGWSMZ



https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/E65TLSWXG

BHYTPEHHEHN YHEPTUHN

61

Bripaxkenue 111 BHyTpeHHEH
SHEPrUU OAHOATOMHOTO
WJICATTbHOTO Ta3a.
KBa3zucrarnueckue u
HECTAaTUYECKHUE MTPOLIECCHI

https://m.edsoo.ru/L1XUZISC7

62

DnemeHTapHas pabora B
TepMoMHaMKKe. Beraucienue
paboTsI 1o rpaduKy mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenaya kak crnocod
WU3MCHEHHS BHYTPEHHEH SHEPTUU
T/I cucremsl 6e3 coBepIeHUs
paboTHhI

https://m.edsoo.ru/BDNSGEKP7

64

KOHBCKI_[I/ISI, TCIIOMPOBOAHOCTD,
H3JITYYCHUC

https://m.edsoo.ru/QM4TI9ETSS

65

KomngecTBO TEIIIOTHI.
TeroéMkocTh Tema. Y genbHas u
MOJISIpHASI TEITNIOEMKOCTH
BeliecTBa. Y JAeiabHas TEIIoTa
CrOpaHus TOIIMBA

https://m.edsoo.ru/RQASBF9Q5

66

Pacuér konudecTBa TEIJIOTHI Ipu
TCIIoIepeAavuec

https://m.edsoo.ru/B4NQ2B026

67

ITousitre 06 anrabaTHOM
npouecce. [lepBriil 3aKk0H
TEPMOJAMHAMUKH

https://m.eds00.ru/SQXBMXFYN

68

KonuyecTBo TemnoTs! u pabora
KAaK Mepbl H3MEHEHUsI BHYTPEHHEN

https://m.edsoo.ru/5S9W3F1X49



https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/L1XUZJSC7

sHepruun T]I cucremsl

69

BTtopoii 3aKk0H TeEpMOIMHAMHUKHI
ISl PaBHOBECHBIX H
HEPaBHOBECHBIX ITPOLIECCOB.
HeoOpaTtumocTs npupoIHBIX
IIPOLIECCOB

https://m.edsoo.ru/3IBEBSKQ8G

70

[IpuHIMIIBI AENCTBHS TEIIIOBBIX
mammH. KITJ]

https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumansHoe 3HadueHue KI1JI.
Mukn Kapno

https://m.eds00.ru/QATFSEOKO

72

Pemenne 3agau

https://m.edsoo.ru/0QIVD6XJT

73

DKOIOTHYECKHUE ACIIEKTHI
HCIIOJIb30BAHUS TEIIOBBIX
neurareneil. Temiosoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

https://m.edsoo.ru/ZIFEWQ2SV

74

Pentenue 3anau

https://m.edsoo.ru/UYVVIT878

75

0O0600111IeHME ¥ cucTeEMAaTHU3alUsA

3HaHui 1o TeMe "TepMoauHaMUKa.

TermnoBeie MaIUHbL"

https://m.edsoo.ru/AGUQLWI1EB

76

KonTponbhas paboTa mo teme
"Tepmonunamuka. TermnoBbie
MAaIIuHb!"

https://m.edsoo.ru/X4AG7PJV]

77

[TapooOpa3zoBaHue 1 KOHJEHCAIIHS.

Hcnapenue u kunenue. Y nenbHas
TEIUI0Ta MapooOpPa30BAHUS

https://m.edsoo.ru/W4505S51GQ

78

HaCBII_HCHHBIC N HCHACBIIICHHBIC
Imaphbl. KauecTBeHHAas 3aBUCUMOCTD
IINIOTHOCTH U OJAaBJICHHA

https://m.edsoo.ru/8I0XNZKD1



https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/3BEBSKQ8G

HACBIIIECHHOTO TTapa OT
TEMIIEPATYPhI, X HE3aBUCUMOCTD
0T 00bEMa HACKIIIIEHHOTO Tapa.
3aBUCHUMOCTD TEMIICPATYPBI
KHIIEHHSI OT JIaBJIEHHUS B KHIKOCTH

BnaxxnocTs Bo3ayxa. AGcomoTHas

79 https://m.eds00.ru/QRONGWOZS
Y OTHOCHUTEJIbHAS BIIAYKHOCTh

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
TBépnoe teno. Kpucrammueckue

81 u amop(HbIe Tena. AHU30TPONHUS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KPUCTAJLJIOB
[1naBneHve U KpUCTATUTU3AIIHSL.

82 VY enpHas TENIIOTA IUIABICHUS. https://m.edsoo.rt/WYH1C81KN
Cybnumarnus
Hedopmarnuu TBEpAOTO TEINA.

83 ﬁg;i?:%i?:ﬁiii;f;fp?;ﬂx https://m.eds00.ru/96IUIDFRU
nedopmarmit
TermnoBoe pacuimpeHue KUIKOCTEN

84 1 TBEPABIX Te. AHravaOHHSM https://m.edsoo.ru/1RI7400Q0N
TEIUIOBBIX KOJeOaHU 4acTuIl
BelIeCTBa

85 Ipeobpasosanme snepruu 5 https://m.edsoo.ru/UUJQYTXYF
(ha3oBbIX MEpexo1ax

86 YpaBHEHHE TEIUIOBOTO OamaHca https://m.eds00.ru/SCVIKKTMW

87 Pewenue 3anau https://m.edsoo.ru/2L7THENBQ2

88 TosepxHoCTHOE HATKEHHE. https://m.edsoo.ru/Z9FYINI4U

KaHI/IJ'IJ'IHpHBIG SIBJICHHUA. I[aBJ'IeHI/Ie



https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/QRQNGWOZ8

101 UCKPUBJIEHHON OBEPXHOCTHIO
xuakoctu. @opmyna Jlamnaca

&9

O06o0mIeHne 1 CUCTeMAaTH3aIS
3HaHUM 1o TeMe "ArperaTHble
cocTostHUS BetecTBa. Pa3oBbIe
nepexopl"

https://m.eds00.ru/V3TS29GT9

90

Konrponbnas padora nmo reme
"ArperaTHble COCTOSIHUS
BeniecTBa. PazoBble epexoabl"”

https://m.edsoo.ru/BTES57DDIP

91

OnexTpusanus Tea u eé
IIPOSIBJIEHUS. DJIEKTPUIECKUI
3apan. JlBa BUJa 3JIEKTPUUECKUX
3apAnoB. IIpoBoaHuKY,
TUBJIEKTPUKHU U TTOTYIIPOBOAHUKHI

https://m.edsoo.ru/ESVIQRBVX

92

DneMEeHTapHBIN AIEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
JJIIEKTPUYECKOTO 3apsiaa

https://m.edsoo.ru/QJTV6HK7Q

93

BzaumoneiictBue 3apsioB.
Toueunsle 3apsabl. 3akoH Kynona

https://m.edsoo.ru/HMS8AKQY47

94

Pemnrenue 3anau

https://m.edsoo.ru/XCFAV8SHK

95

Onektpuyeckoe nose. Ero
JENCTBHE Ha JIEKTPUYECKUE
3apsbl

https://m.edsoo.ru/EF3CUR72W

96

Hanpssx€HHOCTB 3JIEKTPUYECKOTO
nosist. [1poOuslit 3apsia. JIunun
HaINPsKEHHOCTHU JIIEKTPUYECKOTO
nojsi. OJHOPOAHOE NEKTPUUECKOE
noJie

https://m.edso0.ru/9KBCOFP9X



https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/V3TS29GT9

97

IloTeHIMaIEHOCTH
AIEKTPOCTATHUECKOTO TOJISI.
Pa3nocTs moTeHIIMAIOB U
HaIpsHKEHUE

https://m.edsoo.ru/QJ4HEF4TR

98

[ToreHimansHas 3HEprus 3aps/a B
AIEKTPOCTATUYECKOM ITOJIE.
[ToTeHnman 31eKTpOCTaTHIECKOrO
10J1A

https://m.eds0o0.ru/YODNX8N9Z

99

CBs13p HaNPsHYKEHHOCTY OIS U
Pa3HOCTU NOTEHIUAJIOB [T
JNEKTPOCTATUYECKOTO OIS

https://m.edsoo.ru/3WNQFLP9Y

100

[TpuHun cyneprno3unuun
BJIEKTPUYECKHUX TTOJTEN

https://m.edsoo.ru/WS1GYR4I3

101

Pemenne 3anau

https://m.edso00.ru/2630Y5063

102

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsKEHHOU cepbl

https://m.edsoo.ru/BGX3JCTAQ

103

[Tone paBHOMEPHO 3apsIKEHHOTO
o o0sEMy miapa. [lone
PaBHOMEPHO 3apsKEHHOMN
0EeCKOHEYHOU MIOCKOCTH

https://m.edsoo.ru/L4L5W448T

104

[IpoBogHUKY B
ANIEKTPOCTATUYECKOM IIO0JIE.
VYcnoBue paBHOBECHS 3aps 0B

https://m.edsoo.ru/6GVP71B38

105

JINDIIEKTPUKHU U TIOJIYIIPOBOJHUKHU
B JJIEKTPOCTATUYECKOM I10JI€

https://m.edso0.ru/3G6DWKG2I

106

Kongencarop. D1neKTpoEMKOCTh
KOHJEHCAaTOpa. JIEKTPOEMKOCTb
IUIOCKOTO KOH/EHCaTopa

https://m.edsoo.ru/GHLGD83X7



https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/QJ4HEF4TR

[TapannensHOE coequHEeHNE

107 https://m.edsoo.ru/60WN2ZDHS
KOHJIEHCATOPOB
ITocienoBaTenbHOE COeAUHEHIE

108 A 4 https:/m.edsoo0.ru/OZ9EPI4LY
KOHJIEHCATOPOB
DHeprus 3apsKEHHOTO

109 p p https://m.edso0o0.ru/SW376XS21
KOHJIEHCATOpa

110 Pemenne 3anau https://m.edsoo.ru/NLHAFISYY

BIDKEHUE 3apsHKEHHON YaCTULBI B

111 A P H https://m.eds00.ru/9PGVSYIWG
OJTHOPOJTHOM JJICKTPHUECKOM I10JIe

112 Pemenne 3amau https://m.edsoo.ru/UXI1USMXW
O000111eH1E U CUCTEMATH3ALINS

113 3HaHUI MO TeMe "DIEeKTpUYECcKoe https://m.edso00.ru/QCIRPYCGA
mmose"
KonrponsHas padora 1o teme

114 " P P | https://m.edsoo.rt/WRQGZBRE7

DNeKTpUYEeCcKoe moJie

Cuia Toka. [1oCTOSHHEBIN TOK.
VY coBHUSA CYIIECTBOBAHUS

115 ym https://m.edsoo.ru/LSLE4KUV5
MIOCTOSIHHOT'O 3JIEKTPUYECKOTO
TOKAa
Hcrounuku Toka. Hanpspokenue n

116 p https://m.edsoo.ru/RUFC4YTDO
DJ1C
3axon Oma 111 y4acTKa IEHH.

117 Ly I https://m.edsoo.ru/64VZXZ2GP
DNEeKTPUYECKOE COTIPOTUBIICHUE
3aBUCUMOCTb CONIPOTHUBIIEHUS
OIHOPOJIHOI'O IIPOBOIHUKA OT €TI0

118 FIHOPOZ POBOA https://m.edsoo.ru/KE2FEN35X

JAJIAHBI U IJI0MAAU MONCpPEYHOro
CCUCHUA



https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/60WN2ZDH8

VY enpHO€E CONPOTUBIICHUE

119 semecTra, Pemmene sazad https://m.edsoo.ru/Y4ZTZRZAI
ITocnemoBaTennpHOE,
120 napajieabHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHECHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX
121 anexTpudeckux neneil. [Ipasuia https://m.edsoo.ru/OQH1PIPRF
Kupxroga
122 Pemenne 3agau https://m.edsoo.ru/LXRB618PO
123 g:fg;a;;?;iznfﬁi?{ﬁ;TOKa' https://m.eds00.ru/PLTTBZGPC
124 Penrenue 3anau https://m.edsoo.ru/R6JHOGRY 6
MOMIHOCTB AIEKTPUIECKOTO TOKA.
125 TennoBas MOIIHOCTD, BBIACIICMAs https://m.edsoo.ru/CONEPSITH
Ha PE3UCTOpE
126 Pemenue 3anau https://m.edso0.ru/90KODG7HY
127 DAL w BryTpentee https://m.edsoo.ru/MGCEWIVUL
CONMPOTUBJICHNE UCTOUYHUKA TOKA
128 ?j;;:;?ﬁ;?gi;g;iitwoﬁ - https://m.edsoo.ru/XQP3RIDK4
129 Pemenne 3amag https://m.edsoo.ru/XDAVLS3JL
130 MoOUHOCTh HCTOYHHUKA TOKA https://m.edsoo.rt/OWH2Q5JOS
131 Kopotkoe 3ambikaHue https://m.edsoo.ru/9WFHKYNVF
132 KonneHcarop B nemnu mocTOSSHHOTO
TOKa
133 Pemenne 3amau https://m.edsoo0.1u/52KZZJPDT
134 Pelenue 3a1a4 0 TEME https://m.edsoo.ru/5175121DC



https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/Y4ZTZRZAI

"IToCTOSIHHBIN JIEKTPUUECKUI

n

TOK

135

Pemrenue 3amad mo reMe

"IToCTOSIHHBIN NEKTPUYECKUI

TOK"

https://m.edsoo.ru/DX6SFSQ5I

136

Pemmenue 3agay o reme

"IIoCTOSIHHBIN NEKTPUYECKUI

TOK"

https://m.eds00.ru/K835ESINT

137

O00011IeHIE U CUCTEMATHU3ALHS
3gagui mo reMe "lTlocToAHHBII
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/WXUI1RUCS

138

KonrponsHas pabora no reme
"IIoCTOSIHHBIN NEKTPUIECKUI

n

TOK

https://m.edsoo.ru/7S4PGOQHP

139

DneKkTpruYecKas MpoOBOJIUMOCTD
Pa3IIMYHBIX BEIIECTB.
DJIEKTPUYECKUI TOK B METaslIax.
CBepXnpoBOIUMOCTh

https://m.edsoo.ru/DV219CC72

140

DJIEKTPUYECKUI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB. 3aKOHBI
®dapajes 115 AIEKTPOIU3a

https://m.edso00.ru/36L.9OK0EE

141

DNEeKTPUYECKUMA TOK B razax.
[Tnazma

https://m.edsoo.ru/MEDWMLCJ6

142

DNEeKTpUUYECKU TOK B BAKyyMe.
BakyymHbIie ipuGoOpsI

https://m.edsoo.ru/HNIAJ5B73

143

DNEKTPUUYECKUH TOK B
MOJIyIPOBOJTHUKAX

https://m.edsoo.ru/S6KAVJECB

144

[TomynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.rt/EKLRQTDAX



https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/DX6SFSQ5I

145

OU3NYECKHUI TPAKTUKYM I10 TEME
"M3mepeHue cuibl TOKa 1
HaANPSDKEHUS B LIEMH MIOCTOSTHHOTO
TOKa MpY MOMOIIH aHAJIOTOBBIX U
1U(GPOBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO C
uudpoBoii 1aboparopueii mo
¢buzuke. [Ipumepsl u3mepenus
(bu3MYECKUX BEIUYUH MPU
MOMOIIIA KOMIIbIOTEPHBIX
aTYUKOB"

https://m.edsoo.ru/Y15A50SQV

146

DU3NYECKUI TPAKTUKYM T10 TEME
"N3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LEJBIO OTPEeIeICHUS
MTHOBEHHOH ckopocTu"

https://m.edsoo.ru/CN3FHCY83

147

OU3NYECKUI TPAKTUKYM I10 TEME
"H3mepeHue yCKOpeHus pu
MPSAMOJIMHEITHOM
PaBHOYCKOPEHHOM JIBHXKEHUU 110
HaKJIOHHOM TJIOCKOCTH" WJIN

"HCCJ’ICI{OB&HHC 3aBUCUMOCTHU IIYTHU

OT BPEMEHH IpH
PaBHOYCKOPEHHOM JIBUJKEHUU"

https://m.edsoo.ru/70Y40Y 610

148

OU3NYECKUI TPAKTUKYM T10 TEME
"N3mepeHue yCKopeHust
CBOOOIHOrO majgeHus" Win
"N3y4yenue nBMKEHUS Tena,
OpOIIICHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/87JADYSZ2

149

@U3HYECKUI IPAKTUKYM 110 TEME

https://m.edsoo.ru/DY 1D4C16]



https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/Y15A5OSQV

"N3yuyeHue IBM>KEHUA TeJla 1o
OKPY>KHOCTH C TTIOCTOSTHHOU T10
MOJTYJIFO CKOPOCTBIO" MITH
"UcciaenoBaHue 3aBUCUMOCTH
nepuoa ooparieHuss KOHHYeCKOro
MasiTHUKA OT €ro mapaMeTpoB"

150

@uU3HYECKUl MPAKTUKYM II0 TEME
"M3mepeHune paBHOAEHCTBYIOIIECH
CHJIBI TIPU IBM)KEHUU OpycKa 1o
HAKJIOHHOM TUIOCKOCTH" WIIN
"IIpoBepka runoTe3sl 0
HE3aBUCUMOCTHU BPEMEHU
JBUKEHUSI OpyCKa MO0 HaKJIIOHHOU
IJIOCKOCTH HA 3a/IaHHOE
paccTositHue OT ero Macchl”

https://m.edsoo.ru/ZTOFG6J4U

151

OU3NYECKUI TPAKTUKYM I10 TEME
"UcciaenoBaHue 3aBUCUMOCTH CHUII
YIPYTOCTH, BO3HUKAIOIINX B
MIPY>KUHE U PE3UHOBOM 00pasiie,
oT ux aedopmanuu’ uiIu
"N3yueHue NBUKEHUS CUCTEMBbI
TeJN, CBI3aHHBIX HUTBIO,
MEePEeKUHYTOM uepe3 nérkuit 610K"

https://m.edsoo.ru/UL391C4QD

152

OU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenue koddpduimrenTa
TPEHUS TI0 BEJIMYMHE YTIIOBOTO
Koa(duImeHTa 3aBUCUMOCTH
Frp(N)" niu "UccnenoBanue
JIBYDKEHHSI OpYCKa 10 HAKJIOHHOU

https://m.edsoo.ru/78PFNYOAZ



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/ZT0FG6J4U

IJIOCKOCTH C NTEPEMEHHBIM
Kod(urmeHTOM TpeHus" uiIn
"N3yuyeHue NBM>KEHUA rpy3a Ha
BaJly ¢ TpeHUEM"

153

PuU3nYECKUl MPAKTUKYM II0 TEME
"UccnenoBanue ycnoBui
paBHOBECHS TBEPAOTO TEa,
HMMEIOILETO OCh BpalleHUsl" WiIn
"KoHcTpynpoBaHre KPOHIITEITHOB
Y pacy€T CUil ynpyroctu'" uim
"N3y4yeHue ycTOHYMBOCTH
TBEPJOTO TENA, UMEIOIIETO
JIomaas onopsr"

https://m.edsoo.ru/MIOQT27R6

154

@U3HYECKU MPAKTUKYM II0 TEME
"M3mepenune uMityJibca Tela 1o
TOPMO3HOMY ITyTH" WJTH
"M3MepeHue Cuibl TSITH, CKOPOCTH
MOJIETH 3JIEKTPOMOOUIIS 1
MOITHOCTH CHUJIBI TSATH'" WIIN
"CpaBHEHUE U3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM CUJIbI" WK
"UccnenoBanue coxpaHeHus
HMITyJIbCa TIPHU YIPYTOM
B3auMOJIeCTBUN" WK
"N3mMepeHne KHHETUUECKON
SHEPTUU Teja MO0 TOPMO3HOMY
myTH"

https://m.edsoo.ru/FZOCNRGTA

155

DU3NYECKUN IPAKTUKYM I10 TEME
"N3ydeHne u30TepMUYECKOro

https://m.edsoo.ru/T66K4CKZG



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/MI0QT27R6

npouecca (peKOMEeHI0BaHO
WCIIOJTh30BaHNue U(PPOBOH
naboparopun)" wim "H3ydeHue
HM30XOPHOTO Mpoluecca"” uiu
"N3yuenue n3obapHoro npoiecca"
unu "l[IpoBepka ypaBHEHHUS
COCTOSIHUS"

156

OU3NYECKHUI TPAKTUKYM I10 TEME
"U3mepenue ynenbHOM
TEIIOEMKOCTH" MIIN
"HccnenoBanue nporecca
OCTBIBAHUS BellecTBa' MIIH
"HUccnenoBanue agnabaTHOrO
npouecca" nin "U3yuenue
B3aMMOCBS3H SHEPTUU
MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPBI
KHIIEHUS KUIKOCTEH"

https://m.edsoo.ru/PPBTS0U4D

157

DU3NYECKUI TPAKTUKYM T10 TEME
"N3y4yeHne 3akOHOMEPHOCTEM
HCTIapeHUs KUJKOCTER" i
"U3mepeHue y1eabHOM TemIOThI
aBiaeHus abpaa" win "Usyuenue
CBOMCTB HACBIIICHHBIX ApOB" MU
"N3mepenune abCoNIOTHOM
BJIQYKHOCTH BO3/yXa U OLICHKA
Macchl [1apoB B IOMEIEHUN".
W3mepenue kos¢ppuimenrta
MMOBEPXHOCTHOTO HATSYKEHUS

https://m.edsoo.ru/0ZA5PMDOQ7



https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/PPBTS0U4D

158

OU3NYECKHUI TPAKTUKYM I10 TEME
"Habmronenue mpeBparieHus
SHEPTUH 3aPSHKEHHOTO
KOHJICHCATOpa B SYHEPTHUI0
W3JIyYEHHS CBETOIMOA" WITN
"N3y4yeHue npoTekaHus TOKa B
LIeTIH, coJiepKalield KonaeHcaTtop"
nm "Pacnpenenenue pasHoctu
MOTEHIIMATOB (HAMPSHKEHUS ) IPU
MOCJIEI0BATEILHOM COEIMHEHUH
KOHJEHCAaTOpoB"

https://m.edsoo.ru/SBPTN1YZU

159

DU3NYECKUI TPAKTUKYM T10 TEME
"UccaenqoBaHue CMEIIaHHOTO
COCMHEHUS PE3UCTOPOB" MU
"U3mepeHue yaeapHoro
CONMPOTHUBJIEHUS TPOBOITHUKOB"
nin "ViccnemoBaHne 3aBUCUMOCTH
CUJIbI TOKA OT HAMPSKEHUS IS
JIaMIIbI HaKaJIMBaHU"

https://m.edsoo.ru/UAIS3VVKE

160

DOU3nUECKUM MTPAKTUKYM MO TEME
"Habmronenue anekTpoan3a’ wim
"U3mepenue 3apsga
OJHOBAJICHTHOTO MOHA" HIIH
"WccnenoBaHue 3aBUCUMOCTH
COMPOTUBJIEHUSI TEPMOPE3UCTOPA
oT Temneparypsl" win "CHsatue
BOJIbT-aMIIEPHON XapaKTEPUCTUKU
arona"

https://m.edsoo.ru/72JJ3YC6L

161

PesepBHbIil ypok. O6001mIeHIE 1

https://m.edsoo.ru/LQO93IMS5SQ



https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/5BPTN1YZU

CHUCTEMATH3aINs 3HAHUH 110 TEME
"Kunematnka"

162

PesepBubIil ypok. O60011eHIE 1
CUCTEMAaTH3aIHs 3HAHHUH 110 TeMe
"Iunamuka"

https://m.edsoo.ru/S7CS1UFMI

163

PesepBHeIit ypok. O600IICHNHE 1
cucreMarTmui3anus 3HAHUH 110 TEME
"CraTuka TBEp0TO Tena"

https://m.edsoo.ru/XVUMKRX6N

164

PesepBHbIit ypok. O600ImIeHNHE U
CUcreMarTmui3anus 3HAHUH 110 TEME

"3aKOHBI COXpPAaHEHUS B MEXaHUKE"

https://m.edsoo.ru/C37TWXULT2

165

PezepaHblil ypok. O6001menue u
cucTeMaTH3alus 3HaHUH 10 TeMe
"OCHOBBI
MOJIEKYJISIPHOKUHETUYECKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHbIil ypok. O6001ICHNE T
cHCTEMAaTH3allHs 3HAaHHUH 110 TEME
"Tepmonunamuka. TennoBbie
MaluHb"

https://m.edsoo.ru/1ZZC67VF1

167

PeseprubIil ypok. O6001mIeHIE 1
CUCTeMaTH3alus 3HAaHUH 110 TeMe
"ArperaTHble COCTOSTHUSI
BemiecTBa. Ma3oBbie nepexoap”

https://m.edsoo.ru/1YSH3LOLN

168

PeseprubIil ypok. O6001meHIE 1
cCUCTeMaTH3alus 3HAaHUH 110 TeMe
"Dnexkrpuyueckoe nose"

https://m.edsoo.ru/URWBSCULE

169

PesepBHbIit ypok. O600ImIeHNHE 1

https://m.edsoo.ru/4ANCOULLOV



https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/S7CS1UFMI

CUCTeMaTH3alus 3HAaHUH 110 TeMe
"IToCTOSIHHBIN JIEKTPUUECKUI

n

TOK

PesepBubIil ypok. O60011eHIE 1

170 cucTeMaTu3alys 3HaHUI 10 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3nu4HbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/WZ02PRIG1

11 KIIACC

KoanuecTBo 4acos

Ne Hara DJIeKTPOHHBIE N (poBbIE
Tema ypoka KoHTpoabHbI IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
e padoThI padoTbl

B3anmonaeiicTBHe MOCTOSHHBIX
MAarHMTOB U IIPOBOJHUKOB C

1 POBOA 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarauTHoe IoJI€.
I'unore3a Amnepa
BexTop MarHuTHOM UHAYKIWH.
[TpuHIMI CynepIo3UIINU

2 PHHL yHep . . 1 https://m.edso0o0.ru/0YNNES57SO
MAarHMTHBIX OJei. JInHuH
MarHUTHOW MHIYKIIHH
MarauTHo€ 10JI€ IPOBOIHUKA C

3 poBOA 1 https://m.edsoo.ru/F10ASACBX
TokoM. OnbIT Dpcrena
Cuia Amriepa, €€ HanpaBlIEHHUE U

4 P p 1 https://m.edsoo.ru/1JEDF5SHEN
MOMYJTb

5 Perenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[Tpumenenue 3akoHa Ammepa.

6 DNeKTpOU3MEpPUTENbHBIC 1 https://m.edsoo.ru/SA2ACKSRB
npudopbI
Cuiia Jlopenua, €€ HanpaBieHUe
1 MOJIYyJb. JIBHXKeHUE

7 4 Iu[ 1 https://m.edsoo.ru/6MB8YZ8TN
3apsOKEHHON YacTHITHI B
OJIHOPOJIHOM MarHUTHOM I10JI€
Penrtenue 3anau 1 https://m.edsoo.ru/FWURORSOE

9 PaGota cuibl Jlopenna 1 https://m.edsoo.ru/MTHD23745



https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/H05J3PQ24

10 Penrtenue 3anau https://m.edsoo.ru/GHS8JAPHBQ
MaruutHo€ noJie B BEUIECTBE.

11 deppoMarHeTukm, napa- u https://m.edsoo.rt/W7HGQBK70
JMaMarHeTUKH
OcHOBHBbIE CBOICTBa

12 dbeppomarneTukoB. [Ipumenenue https://m.eds00.ru/960J4E47D
beppoMarHeTHKOB

13 F&i:;::;j:ii;;"TeMe https://m.edso0.ru/Q8JGTYNHT

14 F;/Eig::;j?izgglmh/{e https://m.edsoo.ru/MPCUALFIM
SIBiIeHME HIIEKTPOMArHUTHOM

15 nHaykiuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHUTHOW MHIYKIINH

16 OJ1C uHAYyKIIH https://m.edsoo.ru/STLELGTJZ

17 3aKOM DIICKTPOMAT HATHOIH https://m.edsoo.ru/7JEOPOGAR3
nHaykiuu Papanes

18 ?:}){(ge;(})]isnempnqemoe Hode. https://m.edsoo.ru/IONVHOINK

19 DAL HHAYKLHH B ABHAYLIXCA https://m.edso0o0.ru/X00I3RAA 1
MTPOBOJTHUKAX

20 Penrenue 3anmau https://m.edsoo.ru/ZZTUBO2GQ

21 [TpaBuino Jlenua https://m.edsoo.ru/GIRNARYL9
NuayktuBHOCTh. KaTymka

22 WHJIYKTUBHOCTH B LEIIH https://m.eds00.ru/37WBAJCTF
MOCTOSIHHOTO TOKa

23 Senenne camonnaykin. DJ(C https://m.edso0.ru/99CECGMBH



https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/GH8JAPHBQ

CaMOUMHAYKIOHUHN

24

3H€pFI/I$[ MAarHuTHOI'O I10JIA
KaTyIIKHU C TOKOM.
DNIeKTPOMarHUTHOE T0JIe

https://m.edsoo.ru/PS4XRHOGS

25

Pemenne 3agau

https://m.edsoo.ru/MAWTH1ZS0

26

O00011IEHNE U CUCTEMATH3AIHS
3HAHUU IO TEME
"OnexTpoauHamuka'

https://m.edsoo.ru/WZCM1SBLO

27

KoHTponbHas pabora 1o Teme
"OnexkTpoaguHaMuKka"

https://m.edsoo.ru/N9QLKI45Y

28

KomnebarenrsHasg cucrema.
CBoOoxHbIe KOIeOaHus.
["apmonnueckue konebaHus

https://m.edso0o0.ru/R7D8WGSTQ

29

Kunematnueckoe u
JUHAMUAYECKOE OIMMCAHUE
KoJIeOATEBHBIX ABMKEHUN

https://m.edsoo0.ru/G1UGM9AS5P

30

OHepreTu4eckoe ONUCaHue.
BriBo nuHAMHYECKOTO
OMHUCaHUsI TAPMOHUYECKUX
KOJIeOaHHMH U3 UX
SHEPTreTUYECKOTO U
KUHEMATHYECKOTO OIMKMCAHMS

https://m.edsoo.ru/3A83V2VLE

31

Amruintya u ¢aza Konedanuit

https://m.edsoo.ru/IRUHIPMT1

32

[Tepurona 1 yactoTa KOJIeOAHHIA.
[Tepuon Manmbix cBOOOAHBIX
KoJIeOaHU MaTeMaTHYECKOTO
MmasTHUKA. [leprnos cBOGOAHBIX
KOJICOAHUH MPY>KUHHOTO

https://m.edsoo.ru/BUSUSUF04



https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/PS4XRHOGS

MasiTHHKa

33

3aTyxaroiire KojaeoaHusl.
BoinyxeHHbIE KOJIe0aHMs.
Pe3onanc

https://m.edsoo.ru/TGTITWAUOQ

34

ABTOKOJIEOAHMS

https://m.edsoo.ru/BW1KOUGVP

35

Pemenne 3agau

https://m.edsoo.ru/XPWCJ9CPJ

36

Ypok-koHpepeHus
"MexaHn4ecKkue KojieOaHus B
MY3bIKaJbHbIX HHCTpyMEHTax"

https://m.edsoo.ru/DAYGBRUYJ

37

O0001IeHne 1 CUCTEMaTU3ALIHS
3HAHUU 1o TeMe "MexaHnyecKkue
KoJiebanus"

https://m.edsoo.ru/SVZMHCH10

38

DIeKTpOMarHUTHbIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYp

https://m.edsoo.ru/HSB2WE8APN

39

®opmyna Tomcona. Csi3b
aMILTATYIBI 3apsiia
KOHJIEHCATOpa C aMILIUTY 101
CHWJIBI TOKA B KOJIeOaTeThHOM
KOHTYpE

https://m.edsoo.ru/RHGLVVKQS5

40

3aKOH COXpaHEeHHsI SHEPTUU B
UIeaIbHOM K0J1e0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MMO1P2WON

41

38.TYX8.IOIJ_II/IG QJICKTPOMAIrHUTHBIC
KoJIeOaHHs. BBIHY)K,Z[eHHLIC
SJICKTPOMArHuTHBIC KoJIeOaHHs

https://m.edsoo.ru/4VHII3 UMW

42

[Tepemennsiit Tok. Pe3uctop u
KOHJEHCATOp B LIENHU
MIEPEMEHHOT0 TOKa

https://m.eds0o0.ru/OG6JQHTOD



https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/TGTJTWAU0

43

KaTYI_HKa HWHAYKTUBHOCTHU B LCIIN
MEPEMEHHOTO TOKa

https://m.edsoo.ru/6P4EK01H7

44

3axoH OMa 151 JIEKTPUYECKON
e IEPEMEHHOTO TOKa

https://m.edsoo.ru/P1FZDISQV

45

MOIIHOCTE IEPEMEHHOT0 TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE
3HA4YCHUEC CHUJIBI TOKA U
HAIPs>KCHU A

https://m.edsoo.ru/6P4CXH152

46

Pe3onaHc B 2s1eKTprUyECKOM LiEnn

https://m.edsoo.ru/AYQWXESRA

47

Pemenne 3agau

https://m.edsoo.ru/0CVLSMIOS

48

WneansHb1if TpanchopmaTop.
[IpousBoacTBO, nepeaaya u
MOTpeOICHUE DIIEKTPUIECKON
SHEPTUn

https://m.edsoo.ru/F142U7UQR

49

DKOJIOTUYECKUE PUCKU TTPU
MIPOM3BOJICTBE IEKTPOIHEPTHH.
Kynberypa ncnonbs3oBanus
AJIEKTPOIHEPIUHU B MOBCETHEBHOM
KU3HU

https://m.edsoo.ru/UYDMIJDXZW

50

Pemenue 3agau

https://m.edsoo.ru/IR54QM6F2

51

Pemenne 3agau

https://m.edsoo.ru/7UFPFF3KK

52

O00011IEHNE U CUCTEMATH3AIUS
3HAHUH 110 TeEME
"JneKTpoMarHuTHbIE KosebaHus"

https://m.edsoo.ru/I6YYY79E0

53

Mexannuyeckue BOJIHEL.
XapaKTepUCTUKH MEXaHHUYECKUX
BOJIH

https://m.edsoo.ru/OP6YANBXC

54

CBolicTBa MEXaHUYECKUX BOJH

https://m.eds00.ru/4S5QXKBUX



https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4EK01H7

55

3ByK. XapaKTepUCTUKH 3ByKa

https://m.edsoo.ru/UEH3ZVKKV

56

Wn¢pa3Byk u yabTpas3ByK.
[ITymoBoe 3arpsi3HeHME
OKPYXAaIOIIEeH Cpebl

https://m.edsoo.ru/24XDNL1P1

57

Pemenne 3agau

https://m.edsoo.ru/SWQQHEYAJ

58

9J'ICKTpOMal" HUTHBIC BOJIHBI.
I/I3Hy‘leHI/Ie SJICKTPOMAIrHUTHBIX
BOJIH

https://m.edsoo.rt/EHMGUTOBG

59

DHeprus 3IeKTPOMarHUTHBIX
BoJiH. CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6VS

60

[IIxana 3n€KTPOMAarHUTHBIX BOJIH.
[IpumeHeHue IeKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

HpI/IHHI/IHI)I pazmocmsn nu
TeaeBumeHus. Pagnomokaruys.
DIIeKTPOMarHUTHOE 3arpsi3sHEHUE
OKpYXaIoIIe cpebl

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

62

KonTponbHas pabota no teme
"Konebanus u BosiHbI"

https://m.edsoo.ru/NJT16HVEI

63

Caer. 3aKOH IPSIMOJIMHENHOTO
pacnpoCTpaHEHHs CBETA

https://m.edsoo0.ru/KSRDTMZWV

64

Pemenue 3amau Ha IMPUMCHCHUC
3aKOHa HpHMOHHHeﬁHOF (V)
pacnpoCTpaHCHUA CBCTA

https://m.edsoo.ru/3H2YL4R4]

65

Ortpaxenue cBera. [Lnockoe
3epkaio. Cepuueckoe 3epkao

https://m.edsoo.ru/TIX9ZBOSG

66

IIpenomienue ceera.

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/UEH3ZVKKV

AOCOIIOTHBIA U OTHOCUTEIbHBIN
MoKa3aTeb MPEeIOMIICHUS.
[TonHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHbIN yroJi MoIHOTO
BHYTPEHHET0 OTPaKeHUS

Pemenue 3amay Ha npuMeHEHHE

67 3aKOHOB OTPaXCHUS U https://m.edsoo0.ru/C4D3UDGG4
IIPEJIOMJIEHUS CBETA
Xon nydeit B mpusme. ucrnepeust

68 cBera. CloxHBIN cocTaB 6esoro https://m.edsoo.ru/HYZWS631.2
cBerta. L{Ber

69 Jlinsil. okycroe paccTosHHe i https://m.edsoo.r/SXWYEXTXM
ONTUYECKasl CUJIa JIMH3BI
[TocTpoenue nzo0pakeHuii B

70 JINH3aX U UX CUCTEMAX. https://m.edsoo.ru/6SRTDG4V7
VYBenuueHue JTMH3bI
Pemenune 3aiay Ha moctpoeHue

71 M300paKeHH, MOTy4aeMbIX C https://m.edsoo.ru/YAGCQPWZX
MOMOILBIO JINH3

72 I'na3 kak ontuyeckas cucrema https://m.edsoo.ru/OVMKII9EZ
Pemenue 3amau. [Ipenenst

73 IIPUMEHUMOCTH T€OMETPUIECKON https://m.edsoo.ru/OENIDYBRZ
ONTUKH

74 (CKOpoCTS CRETA H METOJEI ce https://m.edso0.r/UCGBDSEVT
HU3MEPECHUS

75 Hucnepcus ceera https://m.edsoo.ru/1VIJZOF05

76 HNHuTtepdepenius cBera https://m.edsoo.ru/ZQB6756KE

77 KorepeHTHbIE HCTOYHHKH. https://m.edsoo.rus/HIXX3PSWN



https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/C4D3UDGG4

VcnoBusa HaOIIOAEHNS
MaKCHMyMOB H MUHUMYMOB

78 Pemrenue 3amau https://m.edsoo.ru/SX9F3FNP3

79 [TpumeHeHne UHTEpPEpEeHIINN https://m.edsoo.ru/1TISQL6DM

80 Hudpaxius cBeTa https://m.edsoo.ru/KPOD2N63D
Judpaknuonnas pemeTka.

81 VYcoBue HaOIIOAEHUS TIIaBHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCUMYyMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE
ITonmepeyHOCTH CBETOBLIX BOJIH.

83 p https://m.edsoo. -/ TWKJKW3NH
ITonsipusanus ceera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOoBbIC SBJICHUS B PUPO/IE https://m.edsoo.ru/VJWIIR3ES
O060011IeHNE U CUCTEMATH3ALIMS

86 H} " " I https://m.edsoo.ru/ZQ1JZ7TMYC
3gagui mo teMe "OnTuka
KouTtponrHas paboTa no teme

87 p p https://m.edsoo.; u/ WMVMIARQU
«Onruka»
['paHuUIBI TPUMEHUMOCTH
KJIACCHYECKOU MEXaHHUKHU.

88 https://m.edsoo0.ru/GT085PL4Q
3aKOHBI JIEKTPOJUHAMUKU U
MPUHIUIT OTHOCUTEILHOCTH
ITocTynaTel ciequajabHOM TEOPHUU

89 y H p https://m.eds00.ru/S5VLSW7WK
OTHOCUTEIBHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHOM

90 urrepsai. lpeobpasosanus https://m.edsoo.ru/7ZFTXIX84

JlopeHnma. YcioBue
NPUYUHHOCTU. OTHOCUTEIBHOCTD



https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/SX9F3FNP3

OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE ITHHBI

OHeprus U UMILYJIbC

91 : https://m.edsoo.ru/GPUPD6117
PEIATUBUCTCKON YaCTHITBI
CBs13p Macchl € 3HEpruen u

92 HMMITYJIbCOM PEIIATUBUCTCKON https://m.edso0.rt/UOCTGTEMG
YaCTULIBI. DHEPIUsl TOKOS

93 E:E?g:;;:oe TEIIoBOe https://m.edsoo.rt/YWVZA9QOH

94 3akoH cmenieHus: Buna https://m.edsoo.ru/R1JD6DWAM

95 gii?)?{iia M. Ilnariica o KpanTax. https://m.eds00.ru/RW82CY U89

96 DHeprust 1 UMITYJIbC (OTOHA https://m.edsoo.ru/14SLLOJ97
®otorddext. OnpiTer A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
VYpaBHeHne DWHIITEWHA IS

98 dororddekra. "Kpacnas https://m.eds00.ru/DOQYSU4GM
rpannna” gotorddexra

99 ﬁ:gg;::j ceera. Orprrer 1. H. https://m.edsoo.ru/1746VP412

100 BoimHoBbIe cBOMCTBA YaCTHI] https://m.edsoo.ru/UMEW9AOCE
Bonnsr e bpoins. [[nuHa BOJIHBI

101 Ate bpoiiiist 1 pasmeps! 0§HaCTH https://m.edsoo.ru/MVA3A30ZQ
JIOKQJTM3AIHAN JBYKYIICHCS
JACTHIIBI

102 KopryckymsipHO-BOHOBOI https://m.edso0.ru/2XMBTMSAQ



https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/GPUPD61I7

Ty au3M

Judpakius 31eKTpOHOB Ha

103 https://m.edsoo.ru/XH242PNOK
KpHUCTaJlIax
Cnenuduka namMepeHuit B

104 MHKPOMHP% COOTH? HICHHA https://m.edsoo.ru/BMLQCWU6S
HeonpeaenéHHoCTeN
[eiizenbepra

105 Pemenue rpaguueckux 3anau https://m.edsoo.ru/D207BTWDJ

106 Pemienue pacy€THbIX 33724 https://m.edsoo.ru/ZUBH25VIJV
Kontponbhas paboTa o remam:

107 ::ESEI?I?/EII(S;(;;,O-BOHHOBOP'I https://m.edsoo.ru/U4HQ8CZ90
Jyanusm"
OIBITEL 10 UCCIIETOBAHUIO

108 cTpoeHus aroma. [Inanerapnas https://m.edsoo.ru/SMMRTGFK 1
Mozeb atoma Pesepdopaa

109 IToctynatel bopa https://m.edsoo.ru/SWVS5SUNSJ
Bunsl cnektpoB. Criektp

110 YPOBHEM HEPrUU aTOMa https://m.edso0.ru/T6T3FTQ6Y
BOZOpOZA

111 E;?ZZ?IZO;IZ:;HYKHG:HH% https://m.edsoo.ru/WJI9SLAOQOP

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas monens siapa

113 Peifsenbepra-Hsanerxo. 3apan https://m.eds00.ru/JGIMALCVV

MaccoBO€ 4YMCIIo sapa. M3oTonsl.
PannoakTuBHOCTH



https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/XH242PNOK

114

3aKOH paJIMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3HUPYIOIIETO
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha KHUBBIC
opranu3msl. Jlo3uMeTpus

https://m.edsoo.ru/8QM2PG4J1

115

DOHeprus CBS3M HyKJIOHOB B S/IpE.

Snepusie cuibl. [ledext maccsl
sapa. SlnepHbie peakuuu.
SAnepubie peakTopsl. [Ipobiemsl
YIOPaBIsEMOro TEPMOSIEPHOTO
CUHTE3a. DKOJIOIMYECKUe
aCTeKThI Pa3BUTHUS SACPHOM
SHEPreTHKU

https://m.edsoo.ru/YOQ4MRH2H

116

Meronsl peructpanuu u
WCCIIEIOBAHUS AJIEMEHTAPHBIX
yactull. DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUSI. baproHsl,
ME30HEBI U JICTITOHEI.
[IpencraBnenue o CrangapTHOM
Mojenu. KBapk-riirooHHast
MOJIEJIb aJIPpOHOB

https://m.edsoo.ru/1EJHULHDS

117

du3uka 3a npeaenaMmu
CranpaptHoit moaenu. TémHas
MaTepus U TEMHas SHEPTHUs.
EnuHCcTBO mznueckoil KapTHHBI
Mupa

https://m.edsoo.ru/A6IWSWE4Z

118

Otanel pa3BUTHS ACTPOHOMUHU.
3Ha4YeHHE ACTPOHOMUH

https://m.edsoo.ru/KG802NRIYU

119

[TprMeHNUMOCTb 3aKOHOB (PU3HUKH

https://m.edsoo.ru/WIQ1L87R6



https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/8QM2PG4JI

IU1s1 OOBSICHEHUSI TIPUPOIBI
KOCMHUYECKUX 00BEKTOB. MeTOIbI
ACTPOHOMHUYECKUX MCCIICTOBAHUM

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PAIMOTEIECKOIIBI,
BHeaTMoc(epHast aCTpOHOMHS

https://m.edsoo.ru/KOWWMA4JIE

121

Bun 38é3nnoro nebda. Co3sesnus,
SIPKHE 3BE3MBI, TUIAHETHI, UX
BHUINMOC IBUXCHUC

https://m.edsoo0.ru/TNSSKWOTY

122

Conneunas cucrema. ComHiie.
ConHeyHast aKTUBHOCTb.
HcTtounuk sHeprun ConHIa U
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/b1, UX OCHOBHBIE
XapakTepucTUKH. [[narpamma
"CrIeKTpaJIbHBIN KJ1ace —
CBETUMOCTD"

https://m.edsoo.ru/1 XHH46BIR

124

3Be3/1bI TIIaBHOU
[MOCIEN0BATENILHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

Buytpennee crpoenue 3BE311.
CoBpeMeHHbIE TTPEJICTABICHUS O
MPOUCXO0XKICHUHU U SBOJIIOUU
CoiHna ¥ 3B€31. DTalbl )KU3HU
3BE3N

https://m.edsoo0.ru/Y3IMIO6ZTY

126

Mneunsiii [TyTe — Hama
I'amaxkTnka. TUIIEI rajIakTHK.
UEpHbie AbIPHI B iApax rajlaKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciupenue

https://m.edsoo.ru/UCGD0BD7Y



https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/K9WWM4JIE

Bcenennoii. 3akon Xab60:ma.
Teopust bosbiioro B3peIBa.
PenukroBoe n3nyuenue

128

MacmrabHast CTpyKTypa
Bcenennoi. Meraraiaktuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npo0iaembl
aCTPOHOMHUU

https://m.edsoo.ru/WCAIUBA2Q

130

Pu3nyecKuil MPaKTUKYM 110 TEME
"HccnengoBaHie MarHUTHOTO
I1OJISI TIOCTOSIHHBIX MAarHUTOB"
i "HMccaenoBanye CBONCTB
beppomMarHeTUKoB" UIU
"UccnenoBanue ASHCTBHS
MMOCTOSITHHOT'O MarHuTa Ha pamMKy
¢ TokoM"

https://m.edsoo.ru/OJIEYJBSH

131

PuU3NYECKU PAKTUKYM I10 TEME
"N3mepenue cuiibl AMiiepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CUJIbl TOKA'" WU
"OnpeneneHre MarHUTHOM
MHAYKIIMH HA OCHOBE U3MEPEHHUS
cuibl Amnepa"

https://m.edsoo.ru/5S67ERZSQT

132

PuU3NYECKU IPAKTUKYM I10 TEME
"HccneaoBaHue IBIEHUS
ANIEKTPOMArHUTHON UHAYKIUU"
nin "OnpeneneHne HHIYKIUN
BHUXPEBOI'0 MarHUTHOTO MOJIS"

https://m.edso00.ru/6041UI80D

133

Pu3nYeCKuil MPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS

https://m.edsoo.ru/FNW63917S



https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/XTCIKQGX4

camouuaykiuu" wim "COopka
MOJIEIH 3JIEKTPOMArHUTHOTO
reHeparopa"

134

@U3NYECKH MPAKTUKYM I10 TEME
"U3mepenue neproa CBOOOTHBIX
KoJie0aHUN HUTSHOTO U
MIPY’KUHHOT'O MassTHUKOB"

https://m.edso0o0.ru/GAXGU69KA

135

@U3NYECKUI PAKTUKYM I10 TEME
"[IpeoOpazoBanue SHEPTUU B
PYKUHHOM MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

@uU3NYECKUl PAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO
TOKA Yepe3 MOCIIE0BATENBHO
COEMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop” win
"UccnenoBanue paboOThI
MCTOYHUKOB CBETA B LIETIN
MIEPEMEHHOT0 TOKa"

https://m.edsoo.ru/LNOY8MGTI9

137

@U3NYECKUI IPAKTUKYM I10 TEME
"N3y4yeHue napaMmeTpoB
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3nyecKuil MPaKTUKYM 110 TEME
"N3mepenue nokasarens
MpEJIOMJIEHUS CTeKIIa" WIn
"TTomyuyenue n300pakeHNS B
CUCTEME U3 IJIOCKOTO 3epKajla U
JTUH3bL"

https://m.edsoo.ru/PSFIZF82U

139

Pu3nYeCKuil MPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH

https://m.edso00.ru/Q0Q2UZ8N9



https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/GAXGU69KA

(hOKYCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMepe KUAKUX
nuH3)" wim "U3Mmepenne
(OKYCHOTO pacCcTOsTHUS
pacceuBaronUX JUH3"

140

@uU3NYECKH MPAKTUKYM 10 TEME
"Habmonenne nudpakmumm,
UHTEepQEPEHIMH U NOJIIpU3aLUU
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

@U3NYECKHI MPAKTUKYM I10 TEME
"OnpeneneHre UMITyJIbca U
SHEPrUM PESITUBUCTCKUX YaCTHUIL
(mo ¢ororpadusiM TpeKoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM ToJe)"

https://m.eds0o0.ru/OTLRWY3PW

142

@uU3nYECKHU MPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [lnanka
Ha OCHOBE HMCCJIEI0BaHUs
dbotordpdexra" nnm
"HccnemoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAUO OT
HanpspKeHus"

https://m.edsoo.ru/Y34AXQNLN

143

@U3NYECKUM PAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3pekeHHOr0 aTOMapHOT O
BOJIOPOJIa U U3MEpPEHUE
nocTostHHOM PunGepra”

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

144

@U3NYECKUI PAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO

https://m.edsoo.ru/C3HISS5E4



https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/R1EYWY7CM

(hoHa C UCTIOIB30BAHUEM
nosumetpa win "M3ydyenue
MOTJIOUICHHSI OeTa-4yacTHI
amroMuHueM"

145

@U3NYECKUM PAKTUKYM II0 TEME
"HaOmroneHus 38€34H0r0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUH IS OTIPEICIICHUS
MOJIOKEHHU A HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO
MOTYIIApUST U SIPKUE 3BE3/TbI" WIIH
"Habmronenus B Teneckon JIyHBI,
IUTAaHET, TYMaHHOCTE! U
3BE3IHBIX CKOIICHUH"

https://m.edsoo.ru/PR4K00VZY

146

O0001IeHre U CUCTEMaTU3ALIHS
3HaHui. Ponb ¢pusuku u
aACTPOHOMHUH B 3KOHOMHUYECKOM,
TEXHOJOTMYECKOM, COLIMATBLHON U
ATUYECKOH cdepax NesaTeTbHOCTH
YyeJIOBEeKa

https://m.edsoo.ru/XABKPSEJ3

147

O0001eHre U CUCTEMAaTU3 AL
3HaHui. Poib 1 MecTo Gpu3nuku u
aCTPOHOMHUU B COBPEMEHHOM
HAYYHOU KapTUHE MHpa

https://m.edsoo.ru/G145HQT3IW

148

O0001eHne 1 CUCTEMaTU3ALIIS
3HaHui. Ponb ¢puznueckoit
TeopuH B HOPMHPOBAHUH

https://m.edso0o0.ru/AOX66XKGX



https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/PR4K00VZY

MPEACTABICHUN O (HPU3UIECKOI
KapTHHE MHpPa, MECTO
(bu3NIeCKOil KApTHHBI MUPA B
o0IIeM psTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
NPEJICTaBICHUI O IPUPOJIC

149

O0001IeHne U CUCTEMAaTU3ALIHS
3gagui o teMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

150

0O0001IeHNe U CHCTEMAaTU3 AL
3HaHwuii mo reme "Kuaemaruka"

https://m.edso0o.ru/EOD18QXGW

151

O0001IeHNE U CHCTEMATH3AIUS
3HaHui no teme "J{unamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O00011IEHNE U CUCTEMATH3AIUS
3gaguit mo teme "CraTuka
TBEpaoro tena"

https://m.edsoo.ru/ASCPSEJHX

153

O000111eHrE U CUCTEMAaTU3 AL
3HaHUH o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKeE"

https://m.edsoo.ru/7A6P6FWC2

154

O0001eHne U CUCTEMAaTU3 AL
3HaHuM 110 TeMe "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON
Teopun"”

https://m.edsoo.ru/JRCSWNXDH

155

0O00011eHre U CUCTEMAaTU3 AL
3HAHUHU 110 TEME
"Tepmonnnamuka. Temnnossie
MaIIuHb"

https://m.edsoo.ru/10P456 WOS

156

O0600611eHrEe U cucTeMaTu3alus
3HaHUH 1o TeMe "ArperaTHble

https://m.edso0o0.ru/VOTG69RUR



https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/34RK44YVZ

cocTosgHus BenlecTsa. Pa3oBEIe
nepexoasl"

157

O060011IEHNE U CHCTEMATH3AIMS
3HaHUI MO TeMe "DIeKTPUIeCcKoe
moje"

https://m.edsoo.ru/76PSKZV5A

158

O00011IEHNE U CUCTEMATH3ALIMS
3gaguii mo treme "TlocToOSHHBIN
ANIEKTpUYECKUI TOK"

https://m.edsoo.ru/86 VR2HMRJ

159

O00011IEHNE U CUCTEMATH3ALIMS
3gaduit mo treme "Toku B
pa3iIuuHbIX cpegax”

https://m.edsoo.ru/ESIK18H3F

160

O00011IeHNE U CUCTEMATH3ALUS
3HaHUH 110 TeMe "MaruuTHoe
mose"

https://m.edsoo.ru/30X0JJYUH

161

PesepHbIii ypok. O60011eHNE H
cUCTEMATU3aIMs 3HAHUH 10 TEME
"DneKkTpoMarHuTHasi MHIyKIus"

https://m.edsoo.ru/LUNKZILUR7

162

PesepubIil ypok. O60011eHNE T
cUCTEMAaTU3alis 3HAHUM 110 TEME
"Mexanndeckue Koinedanusg"

https://m.edsoo.ru/3FO07TMLKSL

163

PesepBHEIit ypok. O600IICHNE U
CUCTEMAaTH3AIHsI 3HAHHIA 110 TeMe
"JJIeKTpOMarHuTHbIC KoJieOaHus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBHbIii ypok. O600mIICHNE U
CUCTeMAaTH3aIHsI 3HAHHUIA 110 TeMe
"MexaHu4ecKkue u
AJIEKTPOMATrHUTHBIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHblii ypok. O60011eHNE U

https://m.edsoo.ru/WILMATIT6



https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/76P5KZV5A

CUCTEMATU3ALN 3HAHUH 110 TEME
"Onruka"

166

PesepBHeIit ypok. O000IICHNE U
cucreMatTu3sanuda 3HAHUH 110 TEME
"OcnoBsl CTO"

https://m.edsoo.ru/NB6V3ZB8&1

167

PesepBHbIii ypok. O6001IICHNE U
CUCTeMAaTH3aIHsI 3HAHHA 110 TeMe
"KopryckyasipHO-BOITHOBOM
nyanusm"

https://m.edsoo.ru/3G6FI3FFN

168

PesepBHbIii ypok. O6001IeHNE U
cucreMatTu3anuia 3HAHUH 110 TEME
"®u3uka aroma"

https://m.edsoo.ru/HGF8GQ8AS

169

PesepBHbIit ypok. O6001IeHNE U
cucTeMaTu3alus 3HaHuH 110 TeMe
"®u3nKa aTOMHOTO s1/ipa U
3JIeMEHTapHbIX YacTull"

https://m.edsoo0.ru/3ARSUUIP8G

170

PeseprHbIil ypok. O6001ICHNE 1
CUCTeMaTH3alusl 3HAaHHU 110 TeMe
"OnemeHTs! acTpou3uKu"

https://m.edsoo0.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16



https://m.edsoo.ru/GQDTD8IRQ
https://m.edsoo.ru/3RSUU1P8G
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https://m.edsoo.ru/NB6V3ZB81




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30BATEJILHOM ITPOT'PAMMBI10 KJIACC

Kon
NpoBepPsIEMOro
pe3yabTara

10.1

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus

JleMOHCTpUpOBaTh Ha MpUMeEpax pojb U MecTo (Gpu3nKu B (HOpMHUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTU, B TPAKTHYECKON JEATEIbHOCTH JIFOJEH

10.2

YuuTeIBaTH T'paHullbl MPUMCHCHHA HN3YUYCHHBIX (1)I/IBI/I‘ICCKI/IX Moneneﬁ:
MaTepHalbHas TOUKa, HHEPIHAJIbHAs CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE
TEJI0, UACAIBHBIN Ia3; MOAEIIA CTPOEHUS Ira30B, KUAKOCTEN U TBEPIBIX TEll,
TOYEYHBIN AJIEKTPUUECKUM 3aps]l — IPU pelIeHnH (PU3NUECKUX 3a1a4

10.3

Pacrio3naBath usznueckue sBIeHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KHHETUYECKOW TEOPUU  CTPOCHUS
BEIIECTBA U DJEKTPOJAMHAMHUKU: DPABHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JIBMOKEHHE, CBOOOJHOE TIaJieHue TeJ, JBWXKEHHE I10
OKPYXHOCTH, WHEpIUsS, B3aWUMOJACHCTBHE Tel; AUPPy3usi, OpOyHOBCKOE
JBWKEHUE, CTPOCHUE JKUJIKOCTeH W TBEPIBIX T, U3MEHEHUE 00BhEMa Tel
IpU HarpeBaHuM (OXJIAXAEHWUU), TEIUIOBOE pPaBHOBECUE, HCIApEHUeE,
KOHJIEHCAIM, TUTABJICHHUE, KPUCTAJUTH3AIUs, KUTIEHHUE, BIAKHOCTh BO3IyXa,
MTOBBIIICHHE JABJICHUS Ta3a MPU €r0 HarpeBaHUH B 3aKPHITOM COCYJE, CBS3b
MEXIy MapaMeTpaMy COCTOSIHUS ra3a B M30IPOLIECCAX; AIEKTPU3ALMS TeEl,
B3aUMO/ICVCTBUE 3aPsI0B

10.4

OnuceiBaTh MEXaHUYECKOE TBUKCHHE, HCIIOJIB3YS (PU3NICCKUEC BEITHMUNHBI:
KOOpPJIMHATA, MYTh, MIEPEMEIIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia,
UMITYJIbC ~ TE€JIa, KHHETHYEeCKas DSHEpPrusi, MOTCHIMAIbHAS JHEPTus,
MexaHW4eckas paboTa, MeXaHWYeCKas MOIIHOCTh;, TIPH  OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3HUYECKUN CMBICT HMCTOJIB3YEMBIX BEIWYWH, UX
0003HAUCHUS W EAUHUIBI, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(PMBUYECKYIO BETUUMHY C IPYTUMHU BeTHYNHAMU

10.5

OnuceiBaTh M3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCHOJNB3YS (PHU3MUECKHUE BETMYMHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYecKast SHEprus Xa0TUYECKOIO JBUKEHUS MOJIEKYI,
CpEeIHEKBaApaTUYHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHSsI 3Heprus, padora raza, Ko UIMEHT MOJEe3HOro AeHCTBUS
TEIUIOBOI'O ABHUIraTessl; MPU ONUCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCIOJb3YEMBIX BEJINYMH, UX OOO3HAUEHUS M €IUHMIIbI, HAXOAUTh
(GopMyIbl, CBS3BIBAIOIIME JAHHYH (DPU3UYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh  M3yYEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEIlECTBA WU
AJIEKTPUYECKHE SIBJICHHS (MPOIECChl), UCTONb3Yysl (U3NYECKUE BEJTUYMHBIL:




ANEKTPUYECKUI 3apsl, OJJIEKTPUYECKOE TI0Jie, HANpsHKEHHOCTh OIS,
MOTEHLIKAN, Pa3HOCTh NMOTEHIIMAJIOB; TP ONMKUCAHUU MPABUIBHO TPAKTOBATh
(bu3NYECKU CMBICIT UCTIONIb3YEMbIX BEJIMYMH, X 0003HAYEHUS U €TUHUIIBL;
yKa3blBaTh (POpPMyJbl, CBA3BIBAIOIIME NAHHYIO (U3UYECKYI0 BEIUYHUHY C
OPYTUMHU BETMYUHAMU

10.7

aHATM3UPOBATh (PM3MUECKUE TPOIECCHl U SBJICHHSI, UCTIONB3Ys (HPU3UIECKUE
3aKOHbl M TPHUHIUIIBL: 3aKOH BceMHpHOro Tsarotenus, [, II m III 3akoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM IHEPIrHH, 3aKOH COXPaHEHHUS
WMIyJIbCa, TPUHLIMI CYNEPHO3UIMUA CHUJI, TPUHIMI  PaBHOMpPABUS
WHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KUHETHYECKYIO TEOPHIO
CTPOCHHUSI BEIIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KUHETUYECKOM
SHEPTUM TEIJIOBOTO JBIKEHUS MOJIEKYJI C aOCOIIOTHOM TeMIepaTypou,
MEepBbIM 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHUSI DIIEKTPUUYECKOTO
3apsifa, 3akoH KynoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE U YCIOBHs (TpaHUIIbI, 00JIACTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC TMPHUHIMIBI JCHCTBUS MAaIIMH, MPUOOPOB H
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh  yCIOBUS HMX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU

10.9

BrimmonuaTe OKCIICPUMCHTBLI IO HCCICAOBAHHIO (1)I/ISI/ILIGCKI/IX SIBJIECHUU |
IMPOoNHeCCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX I/ISMepeHI/IfI; IIpH 5TOM
dbopmynupoBaTh podieMy (3aaady) U THIOTE3y YYEOHOr0 PKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO 000PYIOBaHUS, MPOBOJAUTE OIIBIT
1 GOPMYJIHPOBATH BHIBOJIBI

10.10

OcyiecTBiATh NpsIMblE U KOCBEHHBIE M3MEpEHMsI (PU3MUECKUX BEJINYMH;
[P 3TOM BBIOMpPATh ONTHUMAJIbHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh  3aBHCHUMOCTH  MEXIY (U3NYECKMMH  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM IPSAMBIX M3MEpPEHUN; IpU OTOM KOHCTPYHpPOBATh
YCTaHOBKY, (DUKCHUPOBATh  PE3yJbTAaThl  IOJYYCHHOH  3aBHCHMOCTH
¢u3nvecKkux BENMYMH B BHUAE TaOnMWI W TpaduKOB, AeiaTh BBIBOIBI IO
pe3yabpTaTaM UCCIIEI0BaHUS

10.12

CobmoaTh ipaBmiia OE30MaCHOTO TPyAa MPU MPOBEICHUH MCCICIOBAHUN B
paMKax y4eOHOTro IKCHEPUMEHTA, YIeOHO-MCCICI0BATEIbCKON M MTPOSKTHOM
JEATEIBbHOCTH C  HCIOJB30BAHUEM  H3MEPHUTENBHBIX  YCTPOWCTB H
1abopaTopHOTO 000PYT0BaAHUS

10.13

Pemarp pacuérHble 3amauu C SIBHO 3aJlaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3YSl (PU3NYECKUE 3aKOHBI M MPUHIIMITE; HA OCHOBE aHAllM3a yCIOBUS
3a/aud BBIOUPATh (PU3UYECKYI0 MOJEIb, BEICTATh (PU3HUECKUE BETUIHHBI
U QopMyIbl, HEOOXOAMMBIE sl €€ pEelIeHUs, MPOBOJUTH PaCUEThl U
OILICHUBATh PEATLHOCTD MOJIyYCHHOTO 3HAYCHUS (DU3HMUECKON BEITMINHBI

10.14

PemraTe Ka4€CTBCHHBIC 3aJa4du: BbICTPAaUBATb JJIOTMYCCKHU




HENPOTUBOPEUHBYIO IIEMOYKY PACCYXJIEHUH C OMOpPOH Ha H3Yy4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh  mpu  peumieHHMM  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHGOPMALlMOHHBIE  TEXHOJOTMM Ui  TIOUCKA, CTPYKTYpPHUpPOBaHUS,
UHTEpIpEeTallud U MPEACTaBICHUS Y4yeOHOW U  HAy4YHO-NOMYJISIPHOMN
uHbOpMalluK, TOJYYEHHOH W3 pa3jIMYHbIX HCTOYHHMKOB, KpPUTHYECKH
aHAJIM3UPOBATh MOIy4aeMyI0 HH(POPMAIUIO

10.16

[TpuBOANTE IPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(H3UKOB
B pa3BUTHE HAyKd, OOBSCHEHHWE TIPOLIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb3oBaTh TCOPCTUUCCKHUEC 3HAHUA IO (1)I/IBI/IKC B HOBCCHHCBHOﬁ KHU3HU
s obecrieueHus: 0e30mMacHOCTH MpH  oOpalieHMH ¢ mpubopamMu |
TEXHUYECKHMHU YCTPONCTBAMH, JJIsl COXPAHCHHUS 3/I0POBbs M COOJIIOICHUS
HOPM 9KOJIOTHYECKOT0 TOBEJICHHUS B OKPY KaroLel cpere

10.18

PaGorate B rpymme C BBIMOJHEHUEM pA3IUYHBIX COILMATBHBIX POIIEH,
TUTAHUPOBATh PabOTy TPYMIBI, PAllMOHAILHO PACIPEENATh 00SI3aHHOCTH U
IJIaHUPOBATh JCATCIBHOCTH B HCCTAHAAPTHBIX CHUTyalUdX, aJACKBATHO
OLCHUBAThL BKJIAA KaXXAOro M3 YYAaCTHUKOB TPYyIIbl B PCHICHUC
paccMmaTrpuBaeMoi mpooIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yiabTarta

11.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOIM
00pa3oBaTeILHOI MPOrpamMMbl CpeIHero 001ero 00pazoBaHus

JleMOHCTpUpOBaTh Ha MpUMepax pojb U MecTo (U3MKu B (HOpMHUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B TMPAKTUYECKOW MIESITeNbHOCTU JIOACH, IEJIOCTHOCTh H
€IMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uuThIBaTh TPAaHUIBl MPUMEHEHUS HW3YYCHHbIX (U3UYECKUX MOJIEICH:
TOYEYHBIA DJIEKTPUYECKUM 3apsif, sAepHas MoJelb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO sJIpa MPH pelieHn: (HU3NUecKux 3a1au

11.3

Pacnio3naBath ¢uznueckue sBaeHUs (MpoLecchl) U OOBACHATh UX Ha OCHOBE
3aKOHOB QJICKTPOAMHAMUKHA ¥ KBAaHTOBOW (M3UKU: DIIEKTpUYECKAs
MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEeHCTBHS
TOKa, B3aMOJICHICTBHE MAarHUTOB, AIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBHE
MarHMUTHOTO IIOJI1 Ha TMPOBOJHUK C TOKOM M JBIKYIIUHCSA 3apan,
AJIEKTPOMAarHUTHBIE KojeOaHus u BOJIHBI, MPSIMOJIUHEHOE
pacnpocTpaHEHHE CBETa, OTpa)KeHHe, MpelloMIIeHHne, HHTephEepeHIIns,
IUGpakIys U MOJNSIpU3alds CBETa, IUCIEPCUs CBETa, (GOTOAIEKTPUUECKHI
addext (horoaddekT), cBeToBOEC NaBIECHUE, BOSHUKHOBEHHE JIMHEHYATOTO




CIICKTpa aToMa BoaoOpoOaa, €CTCCTBCHHAaA n HUCKYCCTBCHHAas
pPaanOaKTUBHOCTD

11.4

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJJIEKTPUUYECKYI0 MPOBOJAMMOCTb pA3IUYHBIX Cpel) H
AJIEKTPOMAarHUTHbIE  ABJIEHUS  (IpOLECChl), HCMONb3Yysl  (PU3NYECKUE
BEJIMYMHBI: JIEKTPUUYECKUI 3aps]], CUJIa TOKa, SJIEKTPUUECKOE HaIPsLKEHNUE,
AIIEKTPUYECKOE COIMPOTHUBIICHHE, pPa3HOCTh moTeHmuanoB, JJ[C, pabora
TOKa, MHIYKIMS MarHUTHOro mois, cuwia Awmnepa, cwia JlopeHua,
MHIYKTUBHOCTb KaTYIIKH, SHEPIHs 3JIEKTPUUYECKOr0 U MarHUTHOTO MOJIeH,
MEepUOJT U 4acToTa KOJeOaHUH B KOJIeOATEIbHOM KOHTYpe, 3apsa U Cuia
TOKa B IIpollecce TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KoJeOaHHUH,
(GoKycHOE paccTOsSHME€ M ONTHYECKas CHia JIMH3bl; IPH  ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PM3UUECKUH CMBICI HCIOJIB3YEMbIX BEJIMYMH, UX
0003HaYeHHUs U EJUHMILbI, YKa3blBaTh (OPMYJbl, CBSA3BIBAIOIIME JAHHYIO
(bU3NUECKyI0 BEIMUMHY C IPYTMMHU BEIUYMHAMU

11.5

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBLIC ABJICHHA W IIPOLECCHI, HCIIOJIb3YA
(1)I/I3I/ILI€CKI/I6 BCJIMYHHBI: CKOPOCTH JJICKTPOMAarHUTHBIX BOJIH, AJIMHA BOJIHBI
N YacToTa CBETA, DHEPIUsA KU HMILYJIBC (bOTOHa, nepuoa Iojypacmana,
OHCPIrusa CBA3UM ATOMHBIX AACP, IIPU OIIHMCAHUKU IIPABHIIbBHO TPAKTOBATH
(bI/ISI/I‘leCKI/Iﬁ CMBICJI UCITOJIB3YCMBbIX BCIIMYWH, UX 0003HaUYEHHS U CAMHUIBI,
YKa3bIBaTb CI)OpMy.]'IBI, CBA3BIBAIONIUC JAHHYIO (1)I/ISI/I‘ICCKYI-O BCJIIMYUHY C
APYT'UMH BCIIMYNHAMHU, BBIYUCIATD 3HAYCHUC (I)HSI/I‘leCKOI}’I BCINYHHBI

11.6

Ananu3upoBaTh (HU3HUECKUEe MPOLECCHl U SBJICHHUS, UCTIONb3Ys (U3NUECKUE
3aKOHbl M TPUHLUIBL 3akoH OMa, 3aKOHBI IOCIEIOBATENLHOTO U
napajuIeIbHOTO COeIMHEHUS MPOBOIHUKOB, 3aK0oH JIxoyns — JleHua, 3aKoH
ANEKTPOMArHUTHOW WHAYKLIMHU, 3aKOH MPSMOJIMHEHHOTO PachpOCTpaHEHUS
CBETa, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPEIOMJICHHS CBETa, YpaBHEHHE
OunmreliHa ans  Gorodddekra, 3aKOH COXpPAaHEHHs] SHEPTUU, 3aKOH
COXPaHEHHUsI UMITYJIbCa, 3aKOH COXPAaHEHUS IIEKTPUUYECKOTO 3apsija, 3aKOH
COXpaHEHHUs1 MacCOBOr0 4HUCJa, NOCTyJaThl bopa, 3aKOH pagrOaKTUBHOTO
pacmazna; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOe  BBIpaXEHHE W  YyCJoBHs  (TpaHMIBI,  0OO0JAcTH)
MIPUMEHUMOCTHU

11.7

Ol'[peI[eJ'IHTL HaIllpaBJICHUC  BCKTOpPAa HMHAYKIHMKM  MAr"HuTHOI'O  IIOJIA
IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

CtpouTh W ONMUCHIBATH H300pa)K€HUE, CO3/IaBaEMOE IUIOCKUM 3€pPKaJioM,
TOHKOU JUH30H

11.9

BrimmonssaTs OKCIICPUMCHTBLI IO HCCICAOBAHHIO (bHBI/I‘ICCKI/IX SIBJIECHUU U
MponecCcCOB C UCIIOJIB30BAHHUEM IIPAMBIX U KOCBCHHBIX I/ISMepCHI/Iﬁ; IIpru 5TOM
dbopmynupoBaTh podieMy (3aaady) U THIOTE3Y YYEOHOTO IKCIEPUMEHTA,
COOMpPaTh YCTAaHOBKY W3 TMPEIONKEHHOTO 00OPYIOBAHHMS, IIPOBOIUTH OIIBIT
1 GOpMYJIMPOBATH BBHIBOJIBI

11.10

OCYHIGCTBJISITI) MNPpAMBIC WM KOCBCHHBLIC HM3MCPCHUS (1)I/ISI/II-IGCKI/IX BCJIMYHH,




P 3TOM BBIOMpaATh ONTHMAIBHBIA CIIOCOO HM3MEPEHHUS] W HCIIOJIh30BATh
W3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBHCHMOCTH (PU3UYECKUX BEJIMYUH C HCIOJIB30BaHUEM
IPSIMBIX U3MEPEHMI; MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY, (PUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH B BHJE
TabJIuL ¥ rpauKoOB, J1eJaTh BHIBOABI MO Pe3yJbTaTaM UCCIIeI0BaHUS

11.12

CoGuroate npaBuiia 6€30MaCHOTO TPYia MPH MPOBEICHUH UCCIICIOBAaHHIA B
paMKax y4eOHOTro SKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEILCKON M IPOSKTHON
JESATEIBbHOCTH C  HCIOJB30BAHUEM  H3MEPHUTENIBHBIX  YCTPOWCTB |
1ab0paTopHOTO 000PYTOBAHUS

11.13

Pemate pacuérHple 3amaud C SIBHO 33JaHHOW (M3NYECKOH MOJENbIo,
UCTIONB3Ysl (PU3UUECKUE 3aKOHBI ¥ MPUHLUIIBI;, HA OCHOBE aHAJIN3a YCIOBHS
3a7jauu BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PHU3NUECKUE BEINUUHBI
u (opmynel, HeoOXomuMble sl €€ pemieHus, NPOBOJUTH pPACUYETHl |
OLIEHUBATh PEATHHOCTH MOIYYSHHOTO 3HAYCHHS (PU3NIECKON BETUUNHBI

11.14

Pemars Ka4ueCTBECHHbBIE 3a7a4M: BBICTpaUBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO IIENOYKY pACCYKICHHM C ONOpOM Ha H3Yy4YEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PH3UIECKUE SBICHUS

11.15

Hcnonb3oBaTh npu peUICHUN y‘le6HI>IX 3aaa4 COBpPCMCHHBIC
I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTHH JJIA IIOHCKa, CTPYKTYpHUPOBAHUA,
HUHTCpIIpETAllU W [PCACTABJICHUSA yqe6H0171 u HaquO-HOHyHﬂpHOﬁ
I/IH(l)OpMaI_II/II/I, HOJ'Iy‘-IGHHOfI U3 Ppas3]IMYHbIX HWCTOYHUKOB; KPUTHUYCCKU
AHAJIU3UPOBATH IMOJTYyYaCMYIO I/IH(I)OpMaLII/IIO

11.16

OOBSACHATE IMPUHIUIIbI JEUCTBUS MalluvH, HpI/I60p0B U TCXHHYCCKHUX
YCTpOﬁCTB; pa3jindaTtb YCJIOBHA HX 0€30IacCHOr0 HCHOJIL30BAHUSA B
MOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTH IpUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKu, B OOBSCHEHUE NPOIECCOB OKPYKAIOIIEr0 MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonb30BaTh TeOpeTUUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
g obecriedeHHss OE€30MacHOCTH MpU  oOpameHUH ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, IUISI COXPAHEHHsS 3I0POBBS M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBE/ICHUS B OKpYXKaoLIEeH cpene

11.19

Paborate B I'pynone€ C BBIIOJHCHHUEM PAa3IMYHBIX COLHAJIbHBIX pOJIGfI,
IJIAaHUPOBATh Pa0OTy TPYIIIIbI, pAllMOHATIBHO PACIIPEACNIATh O0S3aHHOCTU U
IJIAaHUPOBATE JACATCIBHOCTh B HCCTAHJAAPTHBIX CHUTyallUdaX, aJACKBATHO
OLCHMUBATh BKJIaA KaXIA0ro M3 YYAaCTHHUKOB TIPYyIIBI B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pasaeja 3JIEMCEHTA

IIpoBepsieMble 3JIeMEHTbI COEPKAHUSA

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHUA

1.1

®uszuka — Hayka o npupone. Haydnele meTonbl
IIO3HAaHUsI OKpYyXkKarolero mupa. Pons sxkcriepumenTa
U TEOpUM B IIpOLlECCE IIO3HAHUS IIPUPOIBI.
DKCIIepUMEHT B (pU3HKe

1.2

MogenupoBanre  (U3MYECKUX  SBICHUH  H
nporeccoB. Hayunble rumnotessl. ®dusndeckue
3aKOHBl W TEOpUU. ['paHuIBl HPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpUHIMIT COOTBETCTBHSL.
Pore u wMecto ¢msuku B (HopMupoBaHHH
COBPEMEHHOM  HAy4YHOM  KAapTUHBI  MuUpa, B
MPAaKTUYECKOH IeSTeNbHOCTH JIIOAEH

MEXAHUKA

KMHEMATHKA

2.1.1

MexaHndeckoe JABUXXCHUC. OTHOCHUTENLHOCTD
MEXAaHUYECCKOT'O JABMIKCHUS. Cucrema oTcuéra.
TpaekTopust

[lepememienne, CcKOpocTb (CpeAHsAs CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX TIPOCKIHWU HA OCHU CHUCTEMBI KOOpIAWHAT.
CrnoxeHue nepemMenieHni U ciioKeHne CKOpoCcTen

2.1

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJIUHEHHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHHMs, IIyTHU U IEPEMEILICHUS
MaTepualbHOU TOYKU OT BPEMEHHU

CBobOogHOE mazieHne. Y cKopeHrue cB0OOOHOTO
HaacHUs

KpuBonuneiinoe JIBIDKCHHE. PaBHOMeEpHOE
JIBUOKEHUE MAaTE€pPUAIIbHOW TOYKU IO OKPYKHOCTH.
YrioBasi CKOPOCTh, JIMHENHAs CKOpocTh. Ilepuon u
yactoTa. LleHTpocTpeMHUTENbHOE YCKOPEHUE

Texunueckne YCTpOﬁCTBaI CIINAOMETpP, ABHIKCHHC
CHapsA10B, HCIIHBIC U pCMCHHLIC IICPCAaun

[Ipaktudyeckne paboTel. M3MepeHHe MrHOBEHHOM




ckopocTH. MccnenoBaHue COOTHOLICHHUS MEXITY
My TSIMH, MIPONICHHBIMU TEJIOM 3a
MocJieIoBaTeIbHbIE PaBHbIE MPOMEXKYTKH BpPEMEHU
[P PaBHOYCKOPEHHOM JIBI)KEHHUU C HayallbHOM
CKOPOCTBbIO, paBHOW Hymt0. M3yueHue IBUKEHUS
[IapuKa B BSI3KOM XUIKOCTH. V3ydeHue ABMKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

IIpunnun orHocuTensHOCTH ['amunes. IlepBbiin
3ak0oH HprotoHa. lHepuuanbHblie cUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uuun cuil

223

Bropoii 3akon HeroTOHA 111 MaTepraibHON TOUKH B
uHepuuanbHol cucteme otcuéra (MCO). Tpetwmii
3akoH HploTOHa [U1s1 MaTepHalIbHBIX TOUYEK

22.4

3aKkoH BCCMHPHOI'O TAT'OTCHUSI. Cuima TSOKECTH.
HepBa;I KOCMHYCCKaAsA CKOPOCTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKONILKEHUSI M cuiia TpeHus nokos. Koadoumment
Tpenusi. Cuiia COTPOTUBIICHUS TIPU JABIKCHUH Tea
B )KHJIKOCTH HJTU Ta3e

227

HOCTyHaTeHBHOC u BpamaTCJIbHOC JBHXXCHUC
a0COIOTHO TBEPAOTO Tea

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAallEHHUS.
[1imeuo cunbl. YcnoBus paBHOBECUS TBEPAOIO Teja B
HUCoO

229

Texunyeckne YCTPOﬁCTBaZ NOAIIMITHUKH, IBHXXCHUC
HCKYCCTBCHHBIX CIIYTHUKOB

2.2.10

[Ipaktnueckue pabotel. M3ydeHue ABWOKCHUS
Opycka 10 HAKJIOHHOW TUIOCKOCTH TOJ JIEHCTBHEM
Heckonbkux cuil. McciegoBanne 3aBUCHMOCTH CHIT
YIOPYTOCTH, BO3HHKAWIIUX B JaeGopMupyemoit
MPY>KUHE W PE3MHOBOM O0pasile, OT BEIMYMHBI X
nedopmaruu. MccnenoBanue ycioBHA paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILCHUS

23

3AKO

HbI COXPAHEHHIA B MEXAHUKE

23.1

Nmmynsc MaTepUalbHOM  TOYKH, CHUCTEMBI
MaTepHalbHbIX TOYEK. MIMIyJIbC CHIIBI U U3MEHEHUE
HMITyJIbCa TeJla

232

3akoH coxpaHenusi uMmiyibca B MCO. PeaktuBHoe

IBIDKECHUC




233 Pabota cuibl
234 MouHoCTb CUJIbI
)35 Kunerndeckass »9Heprusi MaTepUaIbHOM TOYKH.
o Teopemao KMHETHYECKOM SHEPTUH
ITorenunanbHas sHeprus. IloreHnuanbHas 3HEprus
236 yIpyro ne(popMHUPOBaHHON IPYKHUHBI.
o [TorennuanbHas 3HEprus Teaa BOJIU3U MOBEPXHOCTH
3emun
IToTreHnManbHBIE U HENOTCHUMAIbHBIE CHIIBL. CBA3b
3.7 pabOThl HEMOTEHLUMANIbHBIX CHJI C W3MEHEHUEM
o MEXAHUYECKOM JHEPruu CUCTEMBI Tel. 3aKOH
COXPAaHEHUSI MEXAaHUYECKOUN SIHEPTUU
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue  yCTpPOMCTBA:  ABWIKEHUE  PAKeT,
o BOJIOMET, KOTIEP, MPYKHUHHBIA MHCTOJIET
[TpakTudeckue padboTsl. M3yueHue cBsS3u CKOpPOCTEH
73,10 Tel NIpU Heynpyrom ynape. MccinepoBaHue cBS3U

paboTBl CcHIBI C UW3MEHEHHEM MEXaHHUYeCKOH
SHEPTUH Tesa

3 MOJIEKVYIJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH

OcHoOBHBIE MTOJIOKEHUS MOJICKYJISIPHO-

311 KMHETUYECKON Teopur. BpOoyHOBCKOE ABUIKEHHE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YacTHUIl BellecTBa
Mopenu CTpoeHHUs Ta30B, XKUIAKOCTEH U TBEPABIX

3.1.2 TeT W OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE
ATUX MOJENE

313 Macca MOJIEKYJI. KonunuectBo BEILIECTBA.
[TocTostHHas ABoraapo

3.1 314 TenoBoe paBHOBecue. Temmepatypa u  eé

n3mepenue. lllkana remneparyp Llenbcus
Monens uaeanbHoro raza. OCHOBHOE YpaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU HUACATBLHOTO
rasa
AOcomoTHas TeMmmeparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKON HSHEpPruuM  TEIUIOBOTO  JIBMKEHUS
yactul raza. lllkana remneparyp KenpBuna

317 VYpasuenue Kiameiipona — MenneneeBa. 3akoH
JanbroHa

3.1.8 ["a3oBbIe 3akoHbI. M30mpoliiecchl B U1eaabHOM Ta3e ¢




MOCTOSIHHBIM  KOJIMYECTBOM BEIIECTBA: H30TEpMa,
n30x0pa, n3obapa

TexHuveckue ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[TpakTudeckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJIACCHOM KoMHare. lccienoBaHue 3aBUCHMOCTH
MEXIy IapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUNKN

3.2.1

TepMoauHamuyeckas CHUCTEMA. BuayTtpennsis
SHEPTUS TEPMOJUHAMHUYECKOW CHCTEMBI M CITOCOOBI
€€ u3MeHeHUs

3.2.2

KonmuyectBo Temnotrel u  pabota. BHyTpeHHsS
SHEPrusi 0OJHOATOMHOIO UAEATBLHOTO ra3a

323

Bunanr TeIUIoTNIepeIavuu: TETJIONPOBOAHOCTb,
KOHBEKIIMSA, M3JIydeHue. TermmoéMKoCTh  Tena.
VaenrHasg  TemnoéMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI P TEIIONepeaave

324

IlepBbi  3akOH TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K H30IIPOLIECCaM.
I'paduueckas uHTEpIIpEeTaIys paboThHI ra3a

3.2.5

Tenmnosrwie MAaIlIMHBI. [TpunIIUIIBL JIEeUCTBUS
TeroBbIX MamwuH. [IpeoOpa3oBaHus SHEPruu B
TermoBelX MammuHax. Koaddumuent mnonesnoro
nevicteus (nanee — KI1J1) termoBoit mamuusbl. [{uki
Kapno u ero KII/|

3.2.6

Bropoit 3akoH TepmomuHamuku. HeoOpaTuMocTh
IIpoLIeECCOB B Ipupoze. TemioBble ABUTaTElN.
DKosiorn4yeckue npo0IeMbl TEIIO3HEPTETHKH

3.2.7

Texnuueckue YCTpOﬁCTBaZ ABUTAaTC]Ib BHYTPCHHET'O
Cropanus, OBITOBOM XOJIOAUJIBHUK, KOHAUIIUOHED

3.2.8

[Ipaktnueckue pabotel. UM3mepenuwe yaenbHON
TETIIOEMKOCTH

33

AI'PET'ATHBIE CO

CTOsHMA BEIHECBA. ®A30BBIE [TEPEXO/1bI

3.3.1

[TapooOpazoBanne M KoHAeHcalus. Vcmapenue u
KUATICHHE. YJenbHasi TemioTa MapooOpa3oBaHMUs.
3aBUCUMOCTh TEMIIEPATYPhl KHIICHUS OT JTABJICHHUS

332

AOComoTHAs U OTHOCUTENbHAS BIAXXKHOCTh BO3yXa.
Hacsiennslii nap

333

TBépnoe Ttemo. Kpucrammmyeckue u amopgHbIe
Tena. AHU30TPONUS CBOWCTB KpUCTAIIOB. JKuakue

KpHuCTaJlJIbI. COBpeMeHHHC MaTepHraJIbl




[InaBnenne M KpucTauM3anus. YaeiabHas TEeIioTa

334
riasienus. Cyomumanus
3.3.5 VYpaBHeHue TerIoBoro OanaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
33.6 MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TMOTYUYEHUS
o COBPEMEHHBIX  MAaTepuagoB, B TOM  YHCIC
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTudeckne paboTel. W3MmepeHue BIAKHOCTH
o BO3/IyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3amus Teln. DJekTpuueckuit 3apsia. JlBa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 IIpoBOHMKY, IUDIIEKTPUKH U IIOTYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHHUS JICKTPUUYECKOTr0 3apsiia
4.14 B3aunmoneiictBue 3apsaoB. 3akon Kynona
DJeKTpUYECKOe ToJe. HanpsoxkéHHoCTh
4.1.5 AEKTpUYECKOro mnouns. IlpuHuun cynepno3uuuu.
JIuHuK HanpsHKEHHOCTH JEKTPUYECKOTO OIS
416 Pabora cul AIIEKTPOCTATUYECKOTO OJIS.
o [MoTeHnuman. Pa3HOCTh MOTCHIHAIOB
4.1 [IpoBOAHMKH W JUAJIEKTPUKH B  MOCTOSHHOM
4.1.7 ANEKTPUYECKOM ToJe. JusnexTpuueckas
MIPOHUIIAEMOCTD
OnekTpoéMKkocTh. KoHaeHcaTtop. DIeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHAEHCATopa. ODHEPrus 3apsKEHHOTO
KOHJIEHCATOpa
TexHuueckue yCTpOICTBA: 3JIEKTPOCKOTI,
419 AIIEKTPOMETP, ANIEKTPOCTaTUYECKAs 3aluTa,
o 3a3eMJIEHHE  JJIEKTPONpUOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTnueckue paboTHL. N3mepenue
o HIIEKTPOEMKOCTH KOHIECHCATOPA
[IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
Ycnosus CYLLECTBOBaHMS MOCTOSIHHOTO
4.2 4.2.1 anekTpudeckoro Toka. Mcrounnku toka. Cuna Toka.
[TocTosiHHBIN TOK
422 Hanpspkenne. 3akon Oma 17151 yyacTka LeTH
423 DIIEKTPUIECKOE CONPOTHBJIEHHE. VY nenbHoe




COIMPOTUBJICHUE BCIICCTBA

424

HOCJIGI[OBZITGJH)HOC, napaujiCJibHOC, CMCHIAHHOC
COCIMHCHHUEC IMPOBOJHUKOB

4.2.5

Paborta snextpuueckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MoONIHOCTh QJICKTPHUYCCKOI'O TOKaA

4.2.7

anekTponaBmwkymas cwia (mamee — DJC) wm
BHYTPCHHEE CONPOTUBJICHWE HCTOYHHKA TOKA.
3akoH OmMa TUTS MTOJTHOM (3aMKHYTOM)
aneKkTpuyeckoi 1ernu. KopoTkoe 3aMbIkaHue

4.2.8

DJIEKTpOHHAsE TPOBOAMMOCTH TBEPJBIX METAJIOB.
3aBUCHMOCTb  COINPOTHBJICHMS ~ METauIOB  OT
TeMrepatypbl. CBepXIpOBOIUMOCTh

429

OnexTpuueckuid TOK B  Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBonnuku. CoOcTBeHHass W NpPUMECHAS
IIPOBOAMMOCTD IMOJYIPOBOAHUKOB. CBOHCTBa p-n
nepexoxa. [loxynpoBogHIKOBEIE TPHOOPHI

4.2.11

9JICKTpI/I‘{eCKI/II71 TOK B QJICKTPOJINTAX.
3JICKTpOJII/ITI/I‘-IeCKaH JAUCCOoUanus. 3J'ICKTpO.HI/I3

4.2.12

DJNIeKTpUYEeCKUil TOK B Tazax. CaMOCTOSITEIbHBIA U
HECaMOCTOSITCJIBHBIA  pa3psn. Pa3nudHple  THITBI
CaMOCTOSITeNLHOTO pa3psiaa. Monuus. [1na3zma

4.2.13

TexHuueckrue yCcTpONCTBa: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOYHHKHU TOKa, 3JIEKTpOHArpeBaTeIbHbIE
puOopHI, AIIEKTPOOCBETUTEIBHbBIE npudopHlI,
TEPMOMETP CONPOTHUBJICHUS, BAaKYyMHBIA THO/,
TEPMUCTOPBI u (hoTOpe3uCTOpHI,
MOJTyIPOBOIHUKOBBIH TNOJI, TaJIbBAHUKA

4.2.14

[Ipaktnueckue paboThl. M3yueHue cMemIaHHOTO
COEMHEHHSI PE3UCTOPOB.

M3mepenne DJIC uUcTOYHHMKA TOKa W €ro
BHYTpPEHHET 0 COIIPOTHBIICHUSI. Habmonenue
AIIEKTPOJIN3A

11 KVIACC

Kon
pa3ziena

Koanposepsiemoro

3JIEMEHTAa

IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA




SJIEKTPOAMHAMUMKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAYKIUA

4.3.1

IlocTostHHBIE MAarHuThbL. BzaumopaerictBue
HOCTOSHHBIX MarHuTOB

432

MaruutHoe nosne. BekTop MarHUTHOW WMHIYKIUU.
IIpunnun cynepno3unuy. JIMHMM — MarHUTHOM
uHaykuuu. KapTuHa TMHUN MarHUTHOM MHIYKLIUH
IIOJIS IIOCTOSIHHBIX MAarHUTOB

433

MarnutHoe nosje npoBoJHHMKa ¢ TokoM. KapTtuna
JUHUN TOJS JJIMHHOTO HPSMOro NPOBOAHMKA U
3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHUKA, KATYIIKU C
TokoM.  OmbiT  Opcrena.  BsaumopeiictBue
IIPOBOJIHUKOB C TOKOM

4.3.4

Cuna Amrmiepa, e€ MOJlyJib U HalpaBieHUE

4.3.5

Cuna Jlopenna, €€ MoIyilb U HalpaBJICHHUE.
JBrm>KeHre 3apsoKeHHOM 4YacTHUIbl B OJHOPOIHOM
MarHuTHOM moJje. Pabora cumsl Jlopenia

4.3.6

SIBlIeHUE DIEKTPOMAarHUTHOW HHAYKIUH

4.3.7

IToTok BCKTOpa MarHuTHOM WHAYKOHUN

4.3.8

OJC wHAaykuuu. 3aKOH  BJIEKTPOMATHUTHOMN
unaykuuu Papanes

4.3.9

Buxpeoe anekrpuueckoe nose. 31C nHayKiuu B
MIPOBOJAHMKE, JABWXKYIIEMCS MOCTyHaTelbHO B
OJIHOPOJHOM MarHWTHOM I10JIe

4.3.10

IIpaBuno Jlenna

4.3.11

NunyktuBHOCTh. SBNeHue camounaykuuu. D/C
CaMOMHYKITUU

4.3.12

9Hepr WA MAaroHuTHOT'O IIOJIS KaTYIIKKU C TOKOM

4.3.13

:‘)J'ICKTPOMaFHI/ITHOG I10JIC

43.14

TexHuuecKkne yCTpOMCTBA: MOCTOSHHBIE MArHUTHI,
AJEKTPOMATrHUTBI, AJIEKTPOJBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TI€Yb

4.3.15

[Ipaktuyeckue paboThl. M3ydeHne MarHUTHOTO
MoJIsl KaTyIIKA ¢ TOKOM. MccrnenoBanue neicTBHs
MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.
HccnegoBanme SIBIICHHS AIEKTPOMATHUTHOMN

WHIYKIUU

KOJIEBAHMA U BOJIHBI

5.1

MEXAHUYECKUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpnas cucrema. CBOOOIHBIE KOJICOAHUS.




Napmonnueckue xonebanusa. Ilepuon, wyacroTa,
amMIuInTy 2 U dasza KonebaHui

IIpyxvHHBINA MagTHUK. MaTeMaTH4ECKNN MassTHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemarnyeckoen  AMHAMHYECKOE  ONMCAHHE
K0JIe0ATEIBHOTO JIBUKECHUS

IIpeBpaiene »HEpruM NpU TAPMOHUYECKUX
kosebaHusax. CBs3b  aMIUIUTYyAbl  KoseOaHU
MCXOJIHOW BEJIMYMHBI C aMIUIUTYJaMH KOJIeOaHUMH
€€ CKOPOCTH U YCKOPEHUS

KomnebarenpHblit KOHTYD. CBo0OoOgHEIE
AJIIEKTPOMArHUTHBIE KOJeOaHUS B  WACATHLHOM
KoeOaTeIbHOM  KOHType. AHAJOTUS  MEXIY
MEXaHUYECKHUMU u ANEKTPOMATrHUTHBIMH
kosiebanusmu. @opmyina Tomcona

3aKkoH COXpaHCHHA  OHCPruu B nacajlbHOM
KoJIEOATEITEHOM KOHTYpC

BeiHyX1€eHHBIE MEXaHUYECKUe Kosie0aHusl.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXaeHHBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusl.

ITepemennslil Tok. CUHYyCOUJANbHBIN IEpEMEHHBIN
TOK.

MOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJIHOE U
JIEUCTBYIOIIIEE 3HAUCHHUE CUJIbI TOKA U HATIPSKEHUS

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepenaua u
notpebiieHue NNEKTPUIECKON SHEPIUM.
DKOJIOrM4ecKHe  PUCKM  IpU  NPOU3BOJCTBE
AIIEKTPUYECKON SHEPTUH. KynsTypa
MCIIOJIb30BaHUs 2JIEKTPOIHEPTUU B MOBCETHEBHOM
JKU3ZHU

5.1.11

Texnnueckue YCTPOMCTBA: ceiicmorpad,
JJIEKTPUYECKUI 3BOHOK, JIMHUU JIEKTpoIepeaayd

5.1.12

[IpakTnueckue paboTHI. UccnenoBanue
3aBHCHMOCTH MEPHO/Ia MalIbIX KoeOaHuil rpy3a Ha
HUTH OT JUIMHBI HUTH W Macchl TIpy3a.
HccnenoBanne mNEpPeMEHHOTO TOKa B IEMH U3
MOCNEAOBAaTENbHO COEAMHEHHBIX KOHJEHCATOpa,
KAaTYLIKU U PE3UCTOpa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJIHBI, YCIIOBHUA
pacupoCTpaHCHHUSI. [Tepuo. CkopocTh




pacrnpocTpaHeHHs U JUIMHA BoJHBL [lonepeunsie u
MIPOJIOJIBLHBIE BOJIHBI

522

WuTepdepenims U Tdpakus
MEXaHUYECKUX BOJIH

523

3ByK. CkopocTh 3ByKa. [']poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3Byka

524

DNEeKTpOMAarHUTHbIE BOJIHBI. Y CJIOBUSL M3JIy4YEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BeKTOpOB E, B 1 v B 3JEKTPOMAarHUTHON BOJIHE B
BaKyyMe

5.25

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTPa)K€HHUE,
npeIoMIIeHHeE, HoJIsIpU3aLus, Judpakuus,
uHTtepdpepeHiys. CKOpOCTb 3IIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIxama »aE€KTPOMArHUTHBIX BOJIH. [IpumMeHeHuHe
AIIEKTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[TpunHIIATIE PaIHOCBSI3H u TEJIEBUICHU.
Pannonokarusi. DNEKTpOMarHWTHOE 3arpsi3HEHUE
OKpYXaIoIei cpebl

528

Texnuueckue YCTPOKCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3BYKOBasi JAMArHOCTHUKA B
TEXHUKE W MEIHIMHE, pPanap, paguolpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpsMonMHEHOE  paclpOCTpaHCHHE CBETa B
oxHOponHOH cpene. JIyu cBera

532

OTtpaxenne cBera. 3aKOHBI OTpPaXKEHHs CBETa.
[Toctpoenue n300paxeHuii B MIOCKOM 3epKaje

5.33

[Ipenomnenue cBera. 3aKOHBI TPEJIOMIICHUS CBETA.
AOGCOIIFOTHBIN MMOKa3aTeNb MPETOMICHHS

534

Ilonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIit
YIOJI IIOJIHOTO BHYTPEHHETO OTPAKEHUS

535

Jucnepcus cBeta. CI0XKHBIN cocTaB 6eoro cBeTa.

[Ber

5.3.6

CoOwupatomiye U pacceuBaromiue JUH3bl. ToHKas
nuH3a. POKYyCHOE pacCTOSHUE U ONTUYECKas Cuia
TOHKOM JuH3bL. [locTpoenue u3zo00pakeHUl B
COOMPAIOIIMX U paccenBaIONIMX JHH3ax. Dopmyia
TOHKOH JIMH3EI. Y BeINYCHHE, JaBaCMOE JTUH30M

5.3.7

Hpenenm IIPUMCHUMOCTHU FCOMeTpI/I‘leCKOﬁ
OIITHUKH




Nurtepdepennus cBera. KorepeHTHbIE MCTOYHUKH.
YcnoBus HaOI0IeHUS MaKCHUMYyMOB u
MUHUMYMOB B HHTEp(EpPEHIIMOHHON KapTHHE OT
JBYyX CUH(A3HBIX KOTE€PEHTHBIX HICTOYHHUKOB

5.3.8

Hudpakaus cera. JudpakimoHHas pemérka.
539 YcnoBue HaOMIOICHNS TIIABHBIX MAaKCUMYMOB TIPH

NMaJCHUH  MOHOXPOMATHYECKOTO  CBeTa  Ha
TU(HPaKIIMOHHYIO PEIIETKY

5.3.10 [Tonspu3zanus ceeta

Texnuueckue YCTpOMCTBA: OUKHU, aIyna,
5311 ¢oroamnmapar, IIPOCKIIMOHHBIN amnmapar,

MHUKPOCKOII, ~TEJIECKOI, BOJIOKOHHAas OITHKAa,
TU(ppaKIMOHHAS PEIETKA, OJIIPOU

[TpakTuyeckue paboThl. M3mepeHue mokazaTens
5312 IIPETOMIICHUS. Hccnenosanue CBOICTB
o n300pakeHuni B auH3ax. Habmonenue aucnepcuu

CB€Ta

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuer MIPUMEHUMOCTHU KJIACCUYECKOMN
MexaHukH. [locTynaTel TEOpUU OTHOCUTEIBLHOCTHU:
MHBAapUAHTHOCTb MOJYJII CKOPOCTH CBeTa B
BaKyyMe, IPUHIIMI OTHOCUTEIBLHOCTH DUHIITEHHA

6.1

60 OTHOCHUTENLHOCTD OJTHOBPEMEHHOCTH.
’ 3ameyieHne BpeMEHH B COKpaIleHNe JJTHHBI

6.3 OHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI

CBsa3p Macchl C DHEpPruel M  HUMIYJIbCOM
6.4 CBOOOJTHOW YacCTHIIbI. DHEPrHsl MOKOS CBOOOTHON
YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OITTUKU

®otonbl. @Dopmyna I[lmaHka CBS3M DHEPIUU
7.1.1 ¢oTOHAa € €ro 4acTOTOM. ODHEprus M HUMILYJIbC
dboToHa

OtkpeiTue u uccnenoanue Gporodddexra. OnbITH
A.T'. CtoneroBa. 3akoHsl (poTodddexra

VpaBHeHue OuHIITeiHa a1 QoTodPdexTa.
«Kpacnas rpanuna» potordpdexra

7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5 XuMHuUyecKkoe JeCTBHE CBETA

Texunueckue YCTpOICTBa: dboTodIIEMEHT,
¢dboToIaTYUK, COJIHEUHas OaTapesi, CBETOIUO]]




7.2

CTPOEHHME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pesepdopaa o
UCCIIEIOBAaHMIO CTpoeHHs aToMa. [ImanerapHas
MOJIENTb aTOMa

7.2.2

IToctymatel bopa. HM3myueHue U IOIVIOIICHME
($OTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha apyroi. Buasl cnektpoB. Crektp
YPOBHEW 3HEPrUU aTOMa BOAOPOAA

7.2.3

BonHOBBIE CcBoOMcTBa yactul. Bonnbl ne bpornns.
KoprmyckynsipHo-BomHOBOH ayanusMm. Jludpakuus
JJIEKTPOHOB Ha KpHUCTAJLIaX

7.2.4

CroHTaHHOE ¥ BBIHYXKICHHOE  M3IIyueHHE.
Y CTpoHCTBO M IPUHLIKIT pabOTHI Jlazepa

7.2.5

TexHuueckue yCTpOMCTBA: CNEKTPaJbHbIA aHAIN3
(crieKTpOoCKoOI), Jia3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTuueckue paboTHL. Habmonenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl Ha6J'IIOJICHI/I$I n perucTpanuu
9JICMCHTAPHBIX YaCTHUIL]L

7.3.2

OTtkpsiTue paguoakTuBHOCTH. OnbITH Pesepdopra
[0 OMNpEeAeNCHUI0 COCTaBa  PaJUOAKTHBHOIO
m3nyuenusi. CBoiictBa anb(a-, Oera-, ramma-
u3Iy4eHus. BiusHue paguoakTUBHOCTH Ha KHUBbIE
OpraHu3MBbl

7.3.3

OtkpbiTHE NOpPOTOHA M HeUTpoHa. HykioHHas
Mozaenb snapa IeisenOepra — MBaneHko. 3apsin
anapa. MaccoBoe uuncio siapa. M3oTorsr

7.3.4

Anbsda-pacnaz. DJNEKTPOHHBIH W TO3UTPOHHBIN
Oeta-pacnaj. I"'amma-u3znydenue. 3aKkoH
paZioaKkTUBHOTO pacmaja

7.3.5

OHeprus CBs3M HYKJIOHOB B sifipe. SlnepHble CHUIIBI.
Jedext maccsl sapa

7.3.6

Snepusle peakuuu. JleneHue U CUHTES sAEp

7.3.7

Snepubii  peaktop. TepMosaepHBIi  CHHTES.
[TpoGnemMbl U NEPCHEKTUBBI AACPHON SHEPTETUKH.
DKOJIOrM4€eCKHEe aCleKTHI SIIEPHON IHEPTETUKHU

7.3.8

9J'IeMeHTapHH€ YaCTHUIIBI. OTKpBITI/Ie IIO3UTPOHA.
CDYHI[aMeHTaJ'IBHBIC BSaHMOHCﬁCTBHH

7.3.9

TexHudeckue yCTpOMCTBA: JIO3UMETP, Kamepa
Buiibcona, simepHbIii peakTop, aToMHas bomba




7.3.10

[Ipaktnueckue pabotel. McciemoBanue TpPEKOB
qacTHI] (110 TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nus, spkue 3BE3NBI,
IIIaHCTHhI, X BUAUMOC IBUKCHUC

8.2

Connaeunas cuctema. IlmaHeTsl 3eMHOI IpYIIIBI.
IInaneTel-rUraHTEl U UX CIIYTHUKH, KaPJIIMKOBBIC
m1a"eTel. Manbie Tena COTHEYHOM CUCTEMBI

8.3

Connne, ¢orochepa m armochepa. CosHeuHas
AKTUBHOCTb

8.4

Ncrounnk sHeprun CoaHIa U 3BE37

8.5

3BE3/7bI, UX OCHOBHBIE XAapPAaKTEPUCTHUKH: Macca,
CBETUMOCTb, panuyc, TEeMIIepaTypa, nux
B3aUMOCBs3b. JMarpamMmma «CHeKTpaabHbIM KIacc —
CBETHUMOCTB. 3BE3 b1 TJIaBHOM
II0CJIEIOBATENBHOCTA. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» JUTS 3BE3] TJIaBHOM
MOCIIE0BATENBHOCTH

8.6

Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE
NpEaACTaBJICHHUA O HNPOUCXOXIACHUHW W 3BOJIOIHN
ConHua u 3B€3/1. DTaIbl KU3HU 3BE3]

8.7

Mneunslii Ilyte — Hama I'anaktuka. CrninpanbHas
cTpykrypa ["anakTuku, pacnpeneneHue 3B€37, raza
u e, Ilonoxenne u nBwxenue ConaHua B
I'anaktuke. Ilnockast u cepudeckas MOACUCTEMBI
lNaymakTukn

8.8

Tunel ramaktuk. PaguoramakTuku M KBasaphbl.
UYEpHble ABIPHI B sIpax rajJakTUK

8.9

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennon, teopuss bosbiioro B3psiBa. Mozenb
«ropsiuer Beenennoi». PenukroBoe usiyuenue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
MertaranakTHka. Hepeménnnie poOIIeMbI
aCTPOHOMUU




IHPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPseMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM Pe3yJIbTATAM 0CBOCHHS
OCHOBHOW 00pa3oBaTe/IbHOM NMPOrpaMMBbI CPeJHero oo0mero
oOpazoBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3WUECKHUE SIBICHUS

(Hpoueccm) 1 O0BSCHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

BJ'Ia,I[CHI/Ie OCHOBOIIOJIararolmmumMu (1)I/I3I/I‘ICCKI/IMI/I INOHATUAMHU H

BEJIMYMHAMH, XapaKTePU3YIOUIMMHU (HU3NIECKHE TPOLIECCHI

ChopMupoBaHHOCTb yYMEHUH TNPUMEHATh 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJIEKYJISIPHOI buznku u TEPMOJUHAMHUKH,
JIEKTPOAMHAMUKY, KBAHTOBOM (pM3MKM JUIs aHain3a U OOBSICHEHUS
SBJICHUH MHMKpOMMpA, MaKpOMHUpa M MEraMupa, pasziudyaTb YCIOBHS
(rpanuIBl, 001aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATD
BceoOImuil XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U OTPaHUYEHHOCTb
WCIOJIb30BAaHUSl YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (hU3HUECKUE
IIPOLIECCH,  MCHOJb3ysl  OCHOBHBIE  IIOJIOXKEHMS, 3aKOHbl U

3aKOHOMEPHOCTH

ChopMupoBaHHOCT, YMEHHUsS pa3iddyaTh YCIOBUS TMPUMEHUMOCTHU

MozeNe (PU3NIECKUX TEN U MPOIIECCOB (SIBICHH )

ChopMHpOBaHHOCTh YMEHHS pelaTh pacu€THbIE 3aJaud C SBHO
3aJJaHHOM W HESBHO 3aJaHHON (pu3MYEeCKOW MOJEIbIO: Ha OCHOBAHUU
aHaJM3a yCIIOBUSL BbIOMpaTh (uU3MUEecCKHe MOJENTH, OTBEYAoIINe
TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH
U TOCTynaTbl  (PU3MYECKHX  TEOpUd  MPU  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB PELICHUS 3a/1ad, IPOBOJIUTH pPacyEThl HA
OCHOBAaHMM MMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATH pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJAbl  pEHIeHUus C  Y4ETOM  ITOJYYEHHBIX

pe3yJIbTaToOB

Pemarp xadecTBeHHbIE 3a7aud, TPeOyIOIIME NMPUMEHEHHS 3HAHUN U3
pPa3HBIX PAa3/eNIOB IMIKOJBLHOTO Kypca (U3HKH, a TaK)Ke WHTErparfuu
3HAHUM M3 JIPyTUX TNPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMIOYKY PAaCCyXICHUW C OMNOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bl/I3I/I‘ICCKI/Ie SIBJICHUA




Bnanenue OCHOBHBIMH METOaMHU HAy4HOTO IIO3HaHMS,
UCTOJNb3yeMbIMU B (U3UKE: TPOBOJUTH IMpPSIMble M KOCBEHHBIC
u3MepeHuss (U3NYECKUX BEJIUYMH, BBIOMpas ONTHMAJbHBIN CIIOCOO
U3MEPEHUS U HCIIONb3YS HM3BECTHBIE METOJBI OLEHKH IOTPEIIHOCTEN
U3MEPEeHUH, MPOBOJUTH MCCIEJOBAHUE 3aBUCHUMOCTEH (U3NUECKUX
BEJIMYUH C HCIIOJIb30BAHMEM TMPSIMBIX U3MEPEHHH, OOBIACHATH
MOJTyYeHHbIE PE3YJbTaThl, UCIOb3Ys (PU3NYECKHE TEOPUHU, 3aKOHBI U
MOHATUS, U JIeJIaTh BBIBOJBI; COOJIIOATh MpaBuiia 0€30IacHOro TpyJa
MIpU TIPOBEACHUH HMCCIIEOBAHUN B paMKaxX y4eOHOTO 3KCIIEpHUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEAbHOCTH €  HCHOJb30BAHUEM
UM(QPOBBIX  H3MEPUTENBHBIX  YCTPOWCTB U JJaOOpaTOpPHOIO

o0opyaoBaHus

ChopMUpOBAaHHOCT, ~ YMEHUW  aHANIM3UPOBaTh W OIICHUBATh
ITOCJICACTBUA 6BITOBOI>'I nu HpOHSBOI[CTBGHHOﬁ ACATCIIBbHOCTH YCJIOBCKA,
CBSI3aHHOHN C (PM3WYECKUMM TPOLIECCAMH, C TIO3UIUH SKOJOTHUYECKOU
0e301acHOCTH; MpeACTaBICHUI o paroHaIbHOM
MPUPOJONOIB30BaHUHM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTHKEHUM HAayKM W TEXHOJOTMH [UJIs JaJIbHEHIIEro pa3BUTHUSA

4eJI0BEUYECKOro 00IEeCTBA

OBnaneHue pa3nuuHbIMH crocobamMu  paboTel ¢  uHMOpManuen
(U3UYECKOTO  CoNepKaHUsT C  HMCIOJB30BAaHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pPa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMol nHGopMauu

10

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSITH  OCHOBOIIOJIATAOIINE
aCTPOHOMUYECKUE TIOHATHs, TEOPUM M 3aKOHBl Ui aHauu3a Hu
00BACHEHHST (PU3MUECKHUX TPOIIECCOB, MPOUCXOMIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpene; JBUIKEHHUS

HEOECHBIX TEJI, DBOJIIOLIMY 3BE311 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

1O ®U3UKE

Kon Kon
pasnena/te
MBI HTA

JJEME

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

MEXAHUKA

1.1

KMHEMATHUKA

Mexanndeckoe JABHIKXCHHC. OTHOCUTENIFHOCTh MEXaHUUECKOTO

JBHMOXKXCHUA. Cucrema otcuéra

MaTepI/IaHBHaH TOYKa.

TpasKTOpHE

Eé pamiryc-Bexrop:
Fle)=(xle) wle)z(2),
TpaeKTOpIIA,
[epeMeIIEHIIE: / bt
AF =7 (ty)—7(t)) =T, -7, = v

= (Ax, Ay, A2),

Iy Tb.
CrnoxeHIe NepeMeIneHHil:

A =& + 4

CkopocTb MaTepUaIbHOW TOUKHU:
AF

o=""
At

=5'= (ul_.uj_.u:).

Ar—{)

Ax ,
u =— =X
COA L,

CroeHHe cKopocTell: ¢, =0, + 0, -

AHAIIOITIMHO U, = ),, U.=Z,.

Brruncnenue nepemenieHus ¥ MyTH MaTepUuaibHON TOUKHU IpU
HPSMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X IO TpauKy

3aBUCUMOCTH Vx(t)




o . Av .,
YCKD[JEHIIE-‘ MaTePHAMBHOII TOYKRIL: d = ?L . =
F t—sd)

I

a,=—2= =(u,).", aHamormino a, =(v, ', a.=(v.)"

PaBHOMEpHOE NPSMOJIMHEMHOE IBUKEHUE:

x(t)=x,+v,t

v, (t)-v,,=const

PaBHOYCKOpeHHOC HpﬂMOJ’IHHGﬁHOC JBHMOXKCHUC!

at’
Xir)=x +0 +—
() =x,+uv,, =

v (t)=u, +at
a. = const

-

vl —ul =2a (x,-x,)

ix Th & i

L.

+ U

HPII IBILKESHINI B OTHOM HAaNIPABISHIII IIVIE 5= 2

CBobOoaHOe nazieHne. Y CKoOpeHrne CBOOOHOTO TaICHNS.

lé

Vi UCI

(9] Xo t—-
HBI/I)KeHI/Ie TCIa, 6pOH_IeHHOFO 101, yrHOM o K FOpI/I3OHTy:




IP.T[:I) =X, U, f=x +U,cosa-f

5 4
¢ 2 2

gy
s

gt .
| vty =y Uyt +-‘T =1y, +U,sina-f—

I-.J|

Irul_ (t)=v, =uv,cosa
v, (f)=v,, + 8,1 =y,sina— gr

-

gy

[g.=0

=const

1

gy

Crey

KpuBonunelinoe nermxeHue. J[BukeHne MaTepuaibHOM TOUKH
M0 OKPYKHOCTH.
VYrioBas v JIMHEHAsA CKOPOCTh TOYKHU:

v=wR

HpI/I PaBHOMCPHOM ABHUKCHUUN TOYKH I10 OKPYIKHOCTH

oo:2—n:2m)
T

. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE TOUKHU:
VZ
2
a,=—==wR
R

. [losTHOE yCKOpEHHE MaTepruaaIbHOU TOUYKHU

TBépIIOC TCJIIO. HOCTyTIaTCJ'IBHOG 1 BpalllaTCJIbHOC ABUKCHUC

TBEPIOrO Tesa

1.2

JTMHAMUKA

1.2.1

Nuepumnansueie cuctembl oTcuéra. [lepBriii 3akoH HeroToHAa.

HpI/IHL[I/IH OTHOCUTEIbHOCTH ["anuines

1.2.2

Macca Tena. IlnmoTHOCTE BeliecTBa:

'D:V

1.2.3

Cuna. [IpuHIMn cyneprno3uuuy CUI:




F =F +F,+...

PaBHO/EHCTB

1.2.4

Bropoii 3akon HeroTona: 11t MarepuanbHoit Touku B MICO

F,=ma,

Ap=F At

npu

F =const

1.2.5

-

‘Fil JE:21

Tperuii 3akoH HproTOHA 1511 MaTe€pUanbHbIX TOYEK:

F,,=-F,

1.2.6

3aKoH BCEMHUPHOI'0 TATOTCHHA: CHJIbI IPUTANKCHUA MCIKIAY

TOYCYHBIMU MAaCCaMH pPaBHBI

Cuna tsxectu. LleHTp TsKecTH Tena. 3aBUCHUMOCTH CHIIBI
TAXKCECTU OT BBICOTHI h Ha HOBerHOCTbIO IINIAHCTHI pa,[[I/IyCOM
RO:

GMm

m e
I Ry +h)

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F =-kx

1.2.8

Cuna tpenusi. Cyxoe TpeHHe.

Cuma TPCHUS CKOJIbXKCHHA!




F_=puN

TP

Cua TpeHus TTOKOS:

Koadduuuent tpenns

1.2.9

[aBienue:

1.3

CTATHUKA

1.3]

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalllCHUA:

M| = FL, rae | — meyo cuisl

F

OTHOCUTENILHO  OCH,  HIpoxofjsmed  uepes  Touky O
HEPIEHUKYJIIPHO PUCYHKY

1.3.2

]_[eHTp Macc Tjia. ]_[eHTp MacCC CUCTCMbI MATCPUAJIBHBIX TOYCK:

m,ri+myr,+...

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

B OIHOPOJHOM II0JIC TAXKCCTU

(g=const)

LOCHTP MaccC TCjia COBIIAAACT C €0 HCHTPOM TAKCCTU

1.3.3

VYcnous paBHoBecust TBEporo tena B MCO:

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

\F,+Fy+...=0

3akoH [lackana




1.3}

1.3}

JlaBiaenue B )xuakocTH, mokosiieics B 1CO:

p=potpgh

3akoH Apxumena:

F,.=-P

Apx BBITECH

€CJIM TCJIO U ) KUIKOCTH ITOKOATCS B I/ICO, TO

FApX = pg VBbITeCH

YcnoBue miaBaHus Tel

1.4 3AKOHbI COXPAHEHNA B MEXAHUKE

Nmnynbc MmaTepuanbHONU TOYKH:

1 .4. p = m v
HNMmynbsc cucTeMsl Teir:

1.4 pP=p;tp,*...
3aKOH U3MEHEHMS U COXPAHEHUS] UMITYJIbCA:
B UCO

Ap:A(p1+p2+"'):FIBHEH.IHAt+F2BHELLIHAt+"'

B MCO , ecu

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

, €CIIN

1.4]

F +F

1BHelH 2 BHeIIH

PeakTuBHOE IBMKEHHE




F

Ar x
Pabora cuiibl Ha MajIOM NepeMeleHIH:

,11=|P:|-|.-i'-.f|-cus a=F -Ax

1.4.5

e
1

—

)]
MoHoCTE CHUIBI:

€CJIM 3a BpeMs
At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTH CHJIbI

Ad
Per =F-vu-coso
At -

N
—l

1.4.6

Kunernueckast sHEpryus MaTepruagbHON TOUKH:

2 2
_mv _p

EKI/IH
2 2m

3aKOH U3MEHEHUS KHHETHYECKOM SHEPTUU CUCTEMBI

MmatepuanbHbix Touek: B MICO AEkun = Al + A2 + ..

1.4.7

HOTGHI_[I/IaJ'IBHaH OHCPTIUA:
JJI1 IOTCHIMAJIBHBIX CHIJI

A,=E E =AE

1moreHr] "~ 2 noTeHr| TOTeHI]

IToTenumnanpHas OHCPIrusa MaTepHaHBHOﬁ TOYKHU B OJHOPOJHOM
IIOJIC TAXKCCTH:

E =mgh

roTeHr|




[TorenuunanbHas SHEprus ynpyro 1ehopMUpPOBAHHOTO Tela:

2
_kx
noTeHr; 2

E

1.4.8

3aKOH N3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOM dHEpruu:

Enex = Exum + Ermraﬂlt-u
B IHICO AE,ex = Ascex menoresn. cuns
B IICD ﬂ.E}.:Ex = 0.. SCIIHn ABE&E HETOTSHIL CHT D

1.5

MEXAHNWYECKUE KOJIEBAHUMA 1 BOJIHBI

1.5.1

I'apmonnueckue KoJIeOaHus MaTepUalbHOU TOYKH.
Ammutyaa u a3za konedbanuii. Kunemarnueckoe onucaHue:
x(f) = Asin| of +0, ).
v (f=x'.
a(f=(v, ), =—e'xf) =a +o'x=0,
/i€ X - CMEIIeHHE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma,=-kx,

. 9TO 3HAYHUT, YTO

DHEPreTUIECKOE ONMMCAHNE (3aKOH COXPAHCHHSI MEXaHUIECKOM
SHEpIun):
ol ol " ol
mut kS omu kA

2 2 2 2

CBs3b aMIUIUTYJbl KOJEOAaHUI CMEIIeHUs MaTepHallbHOU

TOYKH C aMIUTUTYJIaMU KoJieOaHu# €€ CKOPOCTH U YCKOPCHHS:

U =m4. a. . =oAd

max

1.5.2

[Tepuon 1 yacToTa KoJieOaHUH:




2w 1
T e iy e Sy
® Vv
HCpI/IOI[ MaJIbIX CBO60IIHLIX KOJ'IC68.HI/II‘/JI MATEMATHUYCCKOI'O

MasiTHHUKaA:

T=2n i
g

[lepron cBoOOIHBIX KOeOaHUM MPYKUHHOTO MasiTHUKA!

T=2m |—

k

1.5.3

BBIHy)K,Z(eHHBIe koJieOanus. Pesonanc. PesonancHas KpHuBas

1.5.4

HOHCpC‘-IHBIC )51 MMPOAOJBHBIC BOJIHBI. CKOpOCTB

pacrpOoCTpaHEHHUs U JJIMHA BOJIHBIL:

)\ZVTZ2
v

Hutepdepennus u qudpakius BOJIH

1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ©U3NKA

2.1.1

Mopenu cTpoeHHs ra3oB, KUAKOCTEN U TBEpABIX Teu. IlycTs
TepMOJMHAMHYECKass cucteMa (Teno) coctouT w3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KoJM4ecTBO BEIIECTBA

_N _m

y=——o0 _
N, p

rac
N,

— 9uca0 ABOraapo, m — Macca CUCTEMBI (Tena),
U

— MOJIIpHasA Macca BCUICCTBA

2.1.2

TennoBoe IBMKEHHUE aTOMOB U MOJICKYJI BCUICCTBA

2.1.3

BsanmoeiicTBie YacTHIL BEIleCTBA




2.14

Huddysus. bpoyHoBckoe n1BHKeHNE

2.1.5

Mopens uneansaoro raza B MKT

CBs3b MEXKy JABJICHHUEM U CpeHEW KUHETHUYECKOW SHEepruei
MOCTYMATENBbHOTO TEIJIOBOTO JABMKEHHUS MOJIEKYJI UJI€aTbHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):

1 = 2 [(my
p:Emanv == .

rac m0 — Macca OIHOM MOJICKYJIBI,

n=—

v

- KOHIICHTpAal s MOJICKYJI

Ab6comotHas Temnepatypa: T =t +273K

CBs13b TEMIIEpATYPHI Ta3a CO CPEIHEH KHHETUYECKOW dHEPTrHeH

MMOCTYIATCIIbHOTO TCIUIOBOTO ABUXKCHUA CT'O MOJICKYII:

VYpasuenue p = nkT

2.1.10

MO,[[G.HB HJICAJIbHOI'O Ira3a B TCPMOJUHAMUKCE:

[ VpasHerre Menreteera — Kianeiposa
| BelpaskeHHe 11 BHYTPeHHEH SHepIHH
VpaBueHne MeHzeneeBa — KianeiipoHa (mpHMeHHN

3AIICIH):

oV =""RT =vRT =NkT, p=PXL
LL LL

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 pv
2 2 2 2




3akoH JlambToHA [T JAaBIEHUS CMECH Pa3pEKEHHBIX Ia30B:

2.1.11 p=p,+tp,t...
H3onponecchl B pa3peKeHHOM ra3e ¢ MOCTOSIHHBIM YHCIIOM
MoJiekyn N (C MOCTOSTHHBIM KOJIMYeCTBOM BEIIIeCTBa V):
uzotepMma (T = const): pV = const ,
nzoxopa (V = const):
P - const
T
n3obapa (p = const):
V_
2.1.12 —=const
T
['padmuaeckoe mpeacrapieHue u3onpoieccos Ha pV-, pT-u VT-
IrarpamMMax.
OOBeIMHEHHBII Ta30BbIA 3aK0H:
\%4
PY — const
T
JUTSI TIOCTOSTHHOTO KOJTMYECTBA BEIIECTBA V.
Hacpimennsle ¥ HeHachllleHHble maphl. KadecTBeHHas
113 3aBUCHMOCTh TUIOTHOCTH W JIaBIIEHUS HACHIIICHHOTO TMapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO
napa
BnaxnocTs Bo3ayxa.
OTHOCUTENbHAS BIAXHOCTD:
— pnapa(T) — pnapa(T)
2.1.14 ¢=

pHaCbILL[Hapa ( T ) B pHaCbILL[l'lapa ( T )




N3MeHeHune arperaTHbIX COCTOSHMN BEHIECTBA: MCHAPEHUE U

=1 KOHJIEHCAlUs, KUTICHUE KUIKOCTH
W3menenue arperaTHbIX COCTOSHUM BEIIECTBA: IUIABJICHHE U
2116 KpUCTaUTH3AIUs
2.1.17 [IpeoOpazoBanue sHEeprun B Ga30BBIX MEPEeXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TeMIepaTypa
2.2.2 BuyTpennss aneprus
Tennmonepenaya kak cnocod M3MEHEHHUS BHYTPEHHEH >HEpruu
223 0e3 comepuieHus: paboThl. KOHBEKIUS, TEIUIONPOBOIHOCTD,
U3ITy4YeHHUe
KomnnuecTBo TemioThI.
VY nenbHas TEIUIOEMKOCTb BEIIECTBA C:
224 Q=cmAT
VY nenpHas Termiota napoodpazosanus L: O = Lm.
2.2.5 VY nenbHas TemnoTa miaBieHus A Q = Am.
VY enpHas TEmaoTa Cropanus Tommea q: Q = gm
DnemeHTapHas paboTa B TEpMOAMHAMUKE:
A=pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mpoiecca Ha pV-auarpamMmme
IIepBblit 3aKOH TEPMOAVHAMUKH:
Q=4 U12+A12:(U2' U1)+A12
2.2.7
Annabara:
Q,=0 A12:< U,- Uz):A U,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpaTtumele npoiiecchbl
229 [Tpuniune!r geiictBus TemnoBbix MamuH. KIT/I;




n= A;am-ue:lt _ Quarp _|Qxcn| —1— |Qxcn|
Quarp QHE.I.’“F QHE.I.’"F

2.2.10

MakcumanbHoe 3Hauenne KIIJI. [ukn Kapno:

- _ _'Tl'd"i‘ _I_Kﬂ"[ _1 I_xmt
HIX T'|—T'|K’E__:,]_:Q = =1l——

T, T

HITD Harp

2.2.11

YpaBHeHHE TEIIOBOTO OallaHca:

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

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

3.1.1

DneKkTpu3aius Tell U €€ MPOSIBICHUS. JJIEKTPUUECKUN 3apsi.
JBa Buga 3apsina. DJeMEHTapHBIA DJIEKTPUUYECKHM 3apsl.

3aKoH COXpaHCHHA JICKTPHICCKOI'O 3apsaaa

Bsaumonericteue 3apsnoB. Todyeunsle 3apsasl. 3akoH KynoHa:
B OJJHOPOZHOM BEILIECTBE C TUDIEKTPUIECKON

MMPOHUIACMOCTBLIO

%

-la,

11

ﬂ'|‘?:_ 1

sz -1 E - -
g 4mes, -

9HeKTpI/IquKO€ noine. Ero pelictBue Ha QJICKTPHUYCCKUC

3apsabl

Hanpsok€HHOCTD 37€KTpUYECKOTo MOJIS:

F

E=

qnpo6an71

[Tone Toueunoro 3apsaa:

E =k

r

ﬁm |,Q




OJIHOPOJIHOE TIOJIC:

E =const.

KapTtuns! nMHMIA HaPSHKEHHOCTH ATUX TOJIEN

HOTGHI_[I/IEUIBHOCTB SJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3znocts MMOTCHIMAJIOB 1 HAIIPSXKCHUC!

A12:Q(¢1'¢2>:'QA¢:CIU-

HOTeHHI/IaJ'IBHaSI 3HepFI/I$[ 3ap5ma B BJ'IeKT]I)OCTaTI/I'-IeCKOM I10J1C.
W=q¢

[Torennman QJICKTPOCTATUYCCKOI'O ITOJIA:
b= W
q

CBs3b HaHpﬂ)KéHHOCTI/I oJis1 U pa3sHOCTU IMOTCHUUAIOB IJId

OJIHOPOJIHOTO AekTpocTaruueckoro mois: U = Ed

[IpuHIHMI cynepno3unum IEKTPUIECKUX MOJIEH:

E=E,+E,*..,0=¢,*,+...

[IpoBOJHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBecCHs 3apsAA0B: BHYTPU ITPOBOAHHKA

E*=0

, BHYTpHY ¥ Ha IOBEPXHOCTH MPOBOJHUKA (p = const

I[I/IBJICKTPI/IKI/I B JJICKTPOCTATUYCCKOM II0JIC. I[I/IS.HGKTpI/ILICCKaH

IMPOHUIACMOCTD BEIICCTBA €

Konpnencatop. DinekTpoEMKOCTh KOHIICHCATOPA!




-9
C=-L
U

9J’I€KTpOéMKOCTB IIJIOCKOI'O KOHJACHCATOpA:

CZEEOS

=eC,

Hapanneanoe COCIMHCHHUE KOHACHCATOPOB:

q=q,*+q,*+...,U,=U,=...,C -C,+C,+...

* > ~ mapann

IlocmenoBaTeIbHOE COSIMHEHIE KOHICHCATOPOB:

3.1.10
U=U,+U,...,q,=q,=..., 1 =i+—+
Cnocn 1 2
DHeprus 3apsHKEHHOTO KOHEHCATOpA:
qu _cu®_ ¢
w === =4
3.2 3AKOHBI ITOCTOSMHHOI'O TOKA
Cuna Toka:
k|
3.2.1 AL |50
Ilocrosuusbiii TOK: I = const
Jnst mocrosiHHOTO TOKA q = It
329 VYcnoBust CymecTBOBaHUS JIEKTPUUECKOTO TOKA.
o Hanpsokenne U u OJIC E
3akon OMa JJis y4acTKa LeMu:
U
I=—
323 R
3.24 DneKTpUUecKoe COINIPOTHUBJICHUE. 3aBUCUMOCTh




COIIPOTUBJICHHUA OJHOPOAHOI'O0 IMPOBOJHHUKA OT €TI0 AJIUHBI U

CEYEHHUs. Y I€TbHOE CONPOTHUBIICHUE BEIIECTBA.
l

R=p—

S

3.2.5

Hctounnku Toka. 3/]C ucTOUHMKA TOKA:
A

E _ CTOPOHHUXCUJT

q

BHyTpeHHee conpOTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH OMa U1t TOJTHOM (3aMKHYTOH) ayiekTpuyeckoi nenu: E

=]R + Ir, oTkyzna

E.r

3.2.7

[TapamiensHOE COeTMHEHUE POBOTHUKOB:
I=11+12+..,Ul=02=..,

HOCHGHOB&T@J’IBHO@ COCIMHCHHUEC IMPOBOJHNUKOB!
U=Ul+U2+.,11=2=..,
R, =R,*R,+..

ocn

3.2.8

Pabora anexkrpuueckoro toka: A = [Ut.
3akoH Jlxoyis — Jlenna:

Q=I’Rt

Ha pesucrope




2

IhQ:A:fRFJM:%%t

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

TennoBas MOIITHOCTB, BbLACTIACMAsd Ha pE3UCTOPC:

oy UF
3.2.9 P=I'R=—=IU
MOIIHOCTh HCTOYHHUKA TOKA:
R -H
Ar—l)
CBOOOJHBIE ~ HOCHUTEIM  JJEKTPUYECKUX  3apsoB B
3210 MPOBOJHUKAX. MexaHnu3MbI MPOBOAUMOCTA  TBEPIBIX
o METaJVIOB, PAacCTBOPOB U pACIIaBOB DJIEKTPOJIMTOB, Ta30B.
[TonynpoBoauuku. [1oaynpoOBOAHUKOBBIN A0
33 MATHUTHOE I1OJIE
MexaHndeckoe B3aMMOACHCTBHE MAarHUTOB. MaruuTHOe moJe.
Bekrop wmarmutHOM uMHAyKuuu. IlpuHnun cynepno3uuuu
MarHUTHBIX MOJICH:
B=B,+B,+...
3.3.1
Jluann WHAYKOMM MarHUTHOTO mnons. KapTtuHa nuHMA
UHIYKIUU MarduTHOTO IOJIS II0JIOCOBOT'O i
MOIKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHUTOB
OmneiT Opcrena. MarHuTHOE TI0JIe TPOBOJHHUKA C  TOKOM.
330 Kaptuna nuHMI WHAYKOMM MAarHATHOTO TMOJS JJIMHHOTO
o MPsIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHHKA,
KaTYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA!
333 F ,=IBlsina

, [JIE 0L — yTroJI MeX/1y HalpaBJIeHUEM [IPOBOJHUKA U BEKTOPOM




334

Cuia JlopeHna, e€ HanpaBJIeHUE U BEJINYNHA:

F,,=/q/vBsina

IJI€ 0L — YToJI MEX/ly BEKTOpaMu

1%

B

. I[BI/I)KGHI/IC Sapﬂ)KeHHOﬁ JaCTUlbl B OJHOPOAHOM MArHUTHOM
I10JIC

3.4

OJIEKTPOMATHUTHAA UHAYKIUA

[ToTok BEeKTOpa MarHUTHOM MHIYKIIUU:

® =B, S=BScosa

34.1 n B
4
G739
34.2 SIBnenue anexkTpoMariuTHOM UHAYKIUU. DJIC nHIyKIMn
3aKOH AJIEKTPOMarHuTHON MHAYKIMU Dapajes:
AD
343 E = = —(IJ:
At Af—3)
{j\%in’
0 .
( — )
344

OJ1C MHAYKIMU B IPSMOM IPOBOJHHKE JUITMHOM |,

ABIKYHIEMCA CO CKOPOCTBIO




(vLl)

B OITHOPOJHOM MArHMTHOM IIOJIC B:
/ E, /= Blvcosa

, TJIe 0. — yroJl MexJ1y BeKTopoM B 1 Hopmasbio

n

K IINTOCKOCTH, B KOTOpOfI JICKAT BECKTOPLI

[uv
; €CIIN
I
1
B
, U
v
TO
/E./=Blv
345 [IpaBumno Jlenma
NHIyKTUBHOCTD:
)
I
346 |,mmd=LIL
Camounnykuwmsi. 9JIC caMOMHAYKITUU:
A7
E,=-L"| =-LI
Afl o
DHeprusi MarHUTHOTO TIOJISt KATYIITKUA C TOKOM:
3.4.7 _Lr

174
L2




3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHHMA 11 BOJIHBI

Konebarenbubiit  koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC

KOJIeOaHUs B HJICAIbHOM KOJIeOAaTeIbHOM KOHTYpE:

|-lj|'| IJ =gﬂuﬂﬂ1|_ C!:II—EPG |
| ) J
1

(1) =g, =, cos( ot +@,) =L, cos( ot + ;)

®opmyina Tomcona:

3.5.1
T=2nvLC
, OTKyJa
27 1
w:—:—
T JLC
CBs13p aMIUINTYIbI 3apsAJia KOHJEHCATOpa C aMIUIMTYI0M CHJIBI
TOKa TpU CBOOOAHBIX 3JIEKTPOMAarHUTHBIX KOJIEOAaHUSAX B
U/1ealbHOM K0J1e0aTeIbHOM KOHTYpeE:
— max
; —
Y
3aKOH COXpaHEHHsS SHEPruM B HACATHHOM KOJIeOATEIbHOM
KOHTYpE:
3.5.2
3.53 BriHyX1eHHBIE 3JIeKTpOMarHUTHbIE Kosiebanus. Pe3onanc
Ilepemennsiii Tok. IIpousBonacTBo, nepenaya U norpediieHue
3JIEKTPUYECKON SJHEPTUN
354 . \ _ﬁ .
cU _H :C‘L m_m:H mx _ aopst
2 2 2
355 CBolicTBa 2JIEKTPOMAarHWTHBIX BOJIH. B3aumHass opueHTanus

BEKTOPOB B JIEKTPOMArHUTHOU BOJIHE B BaKyyMe:




E/B_/lc

3.5.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne

QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6LITy

3.6

OIITHUKA

3.6.1

[IpssMonuHENHOE pacIpOCTpPaHEHHE CBETa B  OAHOPOJHOU

cpene. Toueunblii ucTouHUK. JIyd cBeTa

3.6.2

3aKOHbBI OTPAXKEHUS CBETA.

a=p

alP

LSS

3.6.3

[TocTpoenne n300pakeHMI B TUIOCKOM 3epKajie

3.6.4

3aK0HBI MMpCJIOMJICHUA CBCTA.

[Ipenomienune ceera:

n, sina =n, sinf3.

AOCOIIOTHBIN ITOKa3aTeIb MPECIOMJICHUSA:

Xona nyueil B mpusMe.

V=%~ R Flodo = ”2}'2




COOTHOIIIGHHE YacTOT M COOTHOIICHHE [IJIMH BOJIH npu
MepexoA€ MOHOXpPOMATHYCCKOI'O CBETA UCPE3 I'PaHULLY pa3aciia

JABYX ONITHYCCKUX CPCI:

3.6.5

n,<n s

anp

[lonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbI yroJl OIHOTO BHYTPEHHETO OTPasKEHUS:
. 1 _m
sina,,=——=—

n,

OTH

3.6.6

Cobuparoniue W paccewBalolve IUH3bl. TOHKas JIMH3A.
®DOKyCHOE PACCTOSTHUE U ONTUYECKAs CHJIa TOHKOW JIMH3BI:
1

D=—
F

3.6.7

®opmyiia TOHKOH JIMH3bL:

d F

~ |

YBenuueHue, JaBaeMoe JIMH30M:

[T/

h
F:—:—
H d

F\ h

f

o

B cnyuae paccenBaroniei JMH3bI:

3.6.8




D0 F=—0,

I'= =

h_/f/
H d !

XoJ Jy4a, IpOILIEANIErO JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOM ontuueckoi ocu. [locTtpoeHwe wu300pakeHUM
TOYKH M OTpe3Ka MPSMON B COOHMPAIONINX H PaCCEUBAIOIINX

JIMH3aX U UX CUCTEMax

®doroanmapaT Kak onTuyeckuil mpubop. ['ma3 xkak onrtuyeckas

3.6.9
cucreMa
Wntepdepenms cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBHS
HaOJIr01eHUs MaKCUMYMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT  JABYX  CHH(a3HBIX
KOT'€PEHTHBIX UCTOUHUKOB:

3.6. ﬁ
2.
MAaKCIIMYMBI — A=Zm—, m=0£1,x2.+3
vl
MITHIIMYMET — A=(2m+1)—, m=0%£1+2 +3 .
2

Hudpakius cBera. [AudpakumonHas pemeérka. YcioBue
HaOJIIOZIEHUST TJIaBHBIX MAaKCHMYMOB TIIpH  HOPMaJIbHOM
najieHU MOHOXPOMATHYECKOTO CBETa C JUIMHOM BOJIHBI A Ha
peméTky ¢ nepuoaom d:

3.6.11

dsing,=mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®N3UKA
4.1 KOPITYCKYJISIPHO-BOJITHOBOM JIY AJIU3M




4.1.1

['mmortesza M. [1nanka o kBanTax. ®opmyna I[lnanka: E = hv

®dotoHbl. DHEprUs PoToHA:
hc

E=hv=—=pc
P\ p
4.1.2
Nmriynse ¢oToHa:
p=E_hv_h
c ¢ A
4.1.3 dotorpdext. Onbitel A.I'. CtoneroBa. 3akonsl hoToddPdexra
VYpaBuenue DitHmreitHa 17151 hoTodrPdekra:
E totona =A BbIXOZld +E KUH max 3
riae ,
hc
ECI)OTOHa:hV_T’
4.14
hc
AB]:IXO,E[& = h va = )\_
Kp
mv’
_ max __
EKI/IH max ) e U3an
JlaBneHue cBera.
4.1.5 JlaBneHue cBeTa Ha MOJIHOCTBIO OTPAKAOILYIO ITOBEPXHOCTh U
Ha MOJHOCTHIO MOTJIOUIAIOIIYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 [Lmanerapnas Mozenp aToMa
[Moctynarer bopa. M3nydenue u mornomeHue (GOTOHOB MPH
4972 nepexojie aToMa ¢ OAHOTO YPOBHS YHEPTUHU Ha APYTOM:

£=|E,r—E

mnr - A

hv

m
Ymm




JIunelyaTele CIIEKTPBI.

CHCKTp ypOBHCfI OHEPIrUu aTOMa BOAOpOaA:

423
: —13,63B
Err = —‘u 1 :1: 2:3: ---
-
4.3 OU3UKA ATOMHOTI'O SAJAPA
431 Hyxnonnas Mozenp siapa [eiizenOepra — lBanenko. 3apsin
o sapa. MaccoBoe uncio sapa. M3oTonsl
PaanoakTuBHOCTS.
Anbda-pacna;
SX—>55Y+ JHe
bera-pacnan.
DNeKTpOHHBIN B-pacman:
4.3.2 . . .
zX—=zaY + je+v,
[To3utponnsrii -pacnan:
XA A7+ Je+v,
l'amma-uznyuenue
3aKOH pain0aKTUBHOIO pacnaja:
-t
N(t)=N,*2"
433
[TycTh m — Macca pagroakTUBHOTO BellecTBa. Tormaa
i
m(t)=my*2"
434 Snepuble peakuuu. JleneHue u CUHTE3 siACP




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Gusuka; 10 knacc. yrinyonennoe ooyuenne KacbsinoB B.A. O01iecTBo €
OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00I1IECTBO
«3narensctBO «IIpocBemenue»

» ®usuka; 11 kinace. yrnmybnennoe ooyuenue KacssinoB B.A. O6miectBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIIMOHEpHOE 00IIECTBO

«3marensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

Caiitr PEIIIY EI'D
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