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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJOKEHUW M TPEOOBAHWI K pe3ysibTaTaM OCBOCHUS
OCHOBHOUM oOpasoBaTenbHON mporpammsel, mpenacraBieHHbix B ®I'OC COO, a
TaKkxke ¢ yuéroMm ¢enepanbHoi paboueil mporpammbl Bocniutanus U KoHuenuuu
npenojaBanus yueOHoro npeamMera «dus3nka» B 00pa30BaTENIbHBIX OpraHu3alusaX
Poccuiickoit ~ denmeparuu,  peaqu3yIONMX  OCHOBHbIE  00pa3oBaTelIbHbBIE
IPOrPaMMBbl.

[Iporpamma no ¢usuke onpezaenser o0sa3aTeIbHOE MPEIMETHOE COJIEpKaHUE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JIEioB
y4eOHOTO TpeaMeTa ¢ y4€TOM MEXNPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMPOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  OO0yYaromuXxcsl.
[Iporpamma mno ¢usuke na€r NpeacTaBICHUE O UEISAX, COAEPKaHMM, OO0IIeH
CTpaTeTuu OOy4YeHHWs, BOCTIHTAHHWS W Pa3BUTHSA OOYYAIOMIMXCS CPEICTBAMHU
yueOHoro npeamera « Pu3nKay Ha yriiyOJIEHHOM ypOBHE.

N3yuenue kypca ¢Gu3NKu YriayOJaEHHOrO ypOBHSI IO3BOJSIET peaju30BaTh
3a/la4yd MPO(PEeCCUOHATILHON OpHUEHTAIMM, HAMPABICEHO HA CO3/IaHUE YCJIOBHUM IS
MPOSIBJICHHUSI CBOWX HHTEJUICKTYyAJIBHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4Jarommmcsi, KOTOpbIE HEOOXOIWMBI IS TMPOJODKEHHsS 00pa3oBaHUS B
opraHu3anusax mnpodeccCHOHAIBLHOrO O00pa3oBaHUsl MO Pa3IUYHbIM  (UBHKO-
TEXHUYECKUM U UHXKCHEPHBIM CTICIIUATBLHOCTSIM.

B mporpamme mno (¢u3MKe ONpeAensioTcs IJIAaHHUpPyEeMble pPe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEJIHET0 00IIero 00pa3oBaHus: TUIHOCTHBIC,
METanpelIMeTHbIe, TpeaMeTHbie (Ha  yriyOnéHHoMm  ypoBHe).  HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM JJisi pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pE3yJIbTaTaM OOYYaroIINXCS, OCBOMBIIIHAX
mporpaMmy 10 (U3MKE Ha YypOBHE CpemHero o0mero oOpa3oBaHUs Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATEbHOCTHBIN MOAXO0/,.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJIbTaThl OCBOECHHUS Kypca (QU3MKM Ha YriiyOn€HHOM
YPOBHE, B TOM YHCJIC TTPEJAMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

coJiepkanue yuyeoHoro npeameta « Pusuka» no rojgaM 00ydeHusl.

[Iporpamma 1o ¢u3uKe HMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
UCII0JIb30BaHA YUUTENSIMU (PU3UKHU JUIsI COCTABIIEHUSI CBOMX pabOYUX IPOrPAMM.

[Iporpamma mo ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEICH U
NPEIOCTaBISET BO3MOXXHOCTUA JUIS  peaIM3alldyd  PA3JIUYHBIX METOAMYECKUX
MOJXO/0B K MpernojaBaHuio (U3MKA Ha YIIIyOJIEHHOM YPOBHE MpPU YCIOBHUH
COXpaHEeHUs 00s3aTeTbHON YacTH COJIEPKaHus 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
mpoiiecca 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 é&.

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
noJIypoBOHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHUKOBEIE 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 M3 Pa3HBIX IIPEAMETHBIX 001acTel;
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.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Konrtpoasubie | IlpakTudyecku
n/n MporpaMMblI Bcero oOpa3oBaTejibHbIEC
padoThI e padoThI
pecypcsl
Pa3znen 1. HAYUYHBIA METO/ ITO3HAHUSI ITPUPO/IbI
1.1 HayuHblii MeTO1 TO3HAHUS TIPUPOIBI 6 bubmorexa OK
) y A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazmeny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kuemarnka 10 ! https://m.edsoo.ru/f16b68d7
bu6nmmoreka [IOK
22 Aunamuka 10 https://m.edsoo.ru/f16b68d7
. bubmuoreka [JOK
2.3 Craruka TeEpOTO TN > ! https://m.edsoo.ru/f16b68d7
bu6nunoreka [JOK
24 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1 hitps://m.cdsoo.rw/f1 6b68d7
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
N bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 15 1 hitps://m.cdsoo.rw/f1 6b68d7
3.2 Tepmonunamuka. TerioBbie MalTUHBI 20 1 buGnnorexa [IOK

https://m.edsoo.ru/f16b68d7
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13 ArperatHble cocTossHUs BemecTBa. Da3oBeie 14 bubnuorexa [JOK
’ HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6nunoreka [JOK
4.1 dueKTpitieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [{OK
4.2 I1OCTOSIHHBIN PIEKTPUIECKUAN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43| TOK B pasmiHeIX cpeax 6 https://m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 54
Pazznen 5. PUSHUYECKH TPAKTUKYM
. bubnuorexa [JOK
> PusHHeckHit MpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [{OK
Pesepriioe Bpevs 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
HanmMeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoasnbie | TlpakTuuyeckue (dpp )
NporpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
but6mmoreka [{OK
11 Marhuthoe nosie 14 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
1.2 DneKTpoMarHuTHasi UHAYKIUS 13 1 hitps-//m.cdsoo.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
but6mmoreka [JOK
2.1 Mexanudeckue KojieOaHus 10 hitps://m.cdsoo.rw/39859¢f1
bu6nmoreka [JOK
2.2 DeKTpOMarHuTHbIE KoJIeOaHus 15 hitps://m.cds0o.rw/39859¢f1
23 MexaHu4eCKHEe U DJIEKTPOMArHuTHbIE 10 1 bu6muoteka [IOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 Onrruica 25 I https://m.eds00.1ru/39859¢ef1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OcuoBel CTO

5

but6mmoreka [JOK
https://m.eds00.ru/39859¢f1
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Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 KopnyckynsipHO-BOJIHOBOU Ayaln3m 15 https://m.edsoo.1u/39859¢f1
bu6mmorexa [IOK
4.2 Pusiica atoma > https://m.edsoo0.ru/39859ef1
43 ®u3nka aTOMHOTIO $/1pa ¥ 3JIEMEHTAPHBIX 5 bubmuorexa [JOK
) YaCTHIL https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKHU

bu6nuoreka [JOK
5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edso0.1u/39859¢f1
Hroro no pazgeny 12
Paszea 6. PU3NUYECKHAN MPAKTUKYM
. bubmuoreka [JOK
6.1 Dusirieckiit MpaKTHKyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no pazneny 16
Paznesn 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cucrematusanus 1 0000IIeHIE
71 MIPEAMETHOTO COJAEPIKAHMS U OIIbITa 15 bubmunoreka [IOK
' NesITeIbHOCTH, TPUOOPETEHHOTO IPH https://m.edsoo.ru/39859¢f1
n3yueHnu Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOE Bpems 10 bubmuoreka [JOK



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

10 KJIACC
KoJsn4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara ungposbie
Tema ypoka Kontpoasbnbie | IlpakTuyecku
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI e padoThI
pecypcbl
1 ®uszuka — pyHIaMeHTanpHas HayKa O | bu6mumoreka LIOK
pUpoae https://m.edsoo.ru/1beef346
) HayuHb1il MeTO1 TO3HAHUS U METOIbI | bu6mmoreka [{OK
HCCIIeI0BaHM (PU3HUCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOIIECCE
3 HOSHaPII)I/IS{ MIPUPOABI pHa6m(£))1eHHe u 1 bubmmorexa [JOK
bHp ) https://m.edso0.ru/34¢49931
9KCIIEPUMEHT B (hU3HKe
4 Crioco0b1 n3MepeHust PU3NIECKUX 1 bubnuoreka LIOK
BEJINYNH https://m.edsoo.ru/ca2def03
AOGCOTIOTHAS M OTHOCUTEIBHAS
5 HOTPEIIHOCTH U3MEPEHHH (PU3NIECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJTMYNH
MonenupoBanue B ¢pusuke. Poib u
6 MeCTO (PU3HUKHU B POPMUPOBAHUU 1 bu6muoreka [IOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JNEATEIbHOCTH JIIOIeH
Mexanunyeckoe aBuxenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 bu6mmoreka [IOK

MCXaHUYCCKOI'0O ABMKCHHUA. HpHMaH u
06paTHa;1 3aJa4yu MCXaHHUKHU

https://m.edsoo.ru/e9a52{02
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Paaunyc-BekTop MatepraibHON TOYKH,
€ro MPOEeKIUU Ha OCH KOOPAUHAT.

bubmuoreka [JOK

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

9 nBuxkenue. ['papudeckoe onrcanue bubnuoreka LIOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.eds00.ru/89ba7190
JIBUKEHUS

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

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

12 OPSAMOJINHENHOTO IBUKCHUS C bubmmorexa TIOK

p https://m.edso0o.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOoaHoe najeHue. Y CKopeHue

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

14 JIBmxeHue Tena, OpOIIeHHOTO MO/ bu6mmoreka [{OK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuHeliHoe nBuxeHUE. [BrKkeHNe
10 OKPYXHOCTH. YTJIOBas U JUHEUHAsS

bu6mmoreka [{OK
15 ckopocts. [lepron u yacrora.

[{eHTpOCTPEMUTENBHOE U TTOJTHOE
yCKOpEeHue

https://m.edsoo.ru/33196fbe
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KonTponbHas pabora 1o Teme

bubmuoreka [JOK

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

17 HueprmanbHble CHCTEMBI OTCUETA. bub6mmoreka [JOK
[Tpuniun otHocuTensHOCTH [ anuest. https://m.edsoo.ru/5a9¢4a64
HewuneprinanbHble CHCTEMBI OTCUETA

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

19 Bzaumopeinicteue ten. Tpernil 3ak0H bu6muoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
ITpuHumn cynepno3uiuu cui. Pemienue

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

A p https://m.edso0.ru/bdf997{b
Hsrorona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh T'PABUTALIUOHHON U brbmorexa [TOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOU MacChl

” Cuna TSHKeCTH U YCKOPEHHE bu6nmoreka [JOK
CBOOOJTHOTO TIAJICHUS https://m.eds00.ru/22757f26
JIB>keHre HeOeCHBIX Te U UX

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

bu6mmoreka [JOK
24 Cuna octu. 3akoH ['yka. Bec tena
H1a YHPYTOCTH. SaKor & yX e https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u Buasl cui bubnuoreka LIOK

25 TpeHus. J[BUKEHHUE B )KUIKOCTH M rase ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIBI COIPOTUBIICHUS CPEbI https://m.edso00.ru/2cb29676

26 Hasnenue. I'ugpocrarnyeckoe bubnuorexa LIOK
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nasienue. Cuita Apxumena

https://m.edsoo.ru/a28aa7ad

AOCOJIIOTHO TBEPJIOE TEJIO. bu6mmoreka [JOK
27 [TocTynatenbHOE 1 BpamaTesibHOE bu6mmoreka [{JOK
JIBIKEHUE TBEPJIOTO Tela https://m.edsoo.ru/2b95d57e
73 MOMEHT CUJIbI OTHOCUTEIBLHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edso0o.ru/653d3459
CnoxxeHue Cuil, IPUIOKEHHBIX K
29 TBepAOMY Teny. LIeHTp TskecTH Tena. bu6nuorexa IIOK
VYcnoBust paBHOBECUS TBEPAOIO TEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcUs
bubmuorexa [JOK
30 Pewienue 3anau
A https://m.edsoo.ru/dc1caacO
31 Konrtponbnas pabora no Teme bu6nuorexa IIOK
"Iunamuka. CtaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574¢
HNMiynbsc MaTepUaibHOM TOUYKH,
1 CHUCTEMBI MaTEpUAIbHBIX TOUEK. L{eHTp bubnmuorexa [JOK
MAacc CUCTEMbI MATEPUAJIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUH IIEHTPA MACC
WMty ibC CHIIBI 1 I3MEHEHHE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUs UMITYJIbCa Bubamorexa [IOK
’ P y ’ https://m.edsoo.ru/13f0a221
PeakTuBHOE nBUXKEHUE
MoMeHT uMItysbca MaTepUATBHON
34 touku. [IpencraBienue o coxpaHeHUN bubmuoreka LIOK
MOMEHTA UMITYJIbCa B EHTPAJIbHbBIX https://m.edsoo.ru/d6532eb9
HOJIAX
bu6mmoreka [IOK
35 Pewenne 3anau
s https://m.edsoo0.ru/f7706d63
36 Pabota cuiibl Ha MaJOM U HAa KOHEYHOM bubmmroreka IIOK
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nepemernieHuu. ['paduyeckoe
npeacTaBieHne paboThl CUITBL.
MOITHOCTE CUJIBI

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

Kuneruueckas sneprus. Teopema 00

bu6moreka [JOK

37 W3MEHECHNU KHHETHYECKON DHEPIUU
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKH
IloTennmanbHble M HEMOTEHIIMAIbHEIE
38 cuisbl. IloreHnmansHag sHeprust. Bropast bubmorexa IIOK
) priti. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tpetbst KocMuYeckas CKopocThb. CBsI3b
paboThI HEMOTEHIIUATBHBIX CHII C
39 W3MEHEHHEM MEXaHUYECKOW SHEPTHH bubmmorexa TIOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON SHEPTrUuu
Yupyrue u Heynpyrue CTOJIKHOBEHHS.
40 Y% EIZHGHI/IG Bg If }J]'IJ'II/I 1A UacanbHOMI bubmmorexa TIOK
p PHYy https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
A1 KonTponbHas pabota no Teme "3aKoHbI bubnuorexa [JOK
COXpaHEHUs1 B MeXaHuKe" https://m.edsoo.ru/474e7c4a
Pa3BuTune npeacraBieHuit 0 npupoie
bu6mmoreka [IOK
42 Teru1oTel. OcHoBHEBIE nooxkeHusS MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBmKeHNE
Ctpoenue ra3000pa3HbIX, JKUIKUX U
43 TBTep JIBIX Te. Xa paKTe I,(BI/I)KCHI/IS[ Hu bubmorexa HOK
P L P p https://m.edsoo.ru/c44d02¢e2
B3aUMOJEHCTBHUS YaCTHIl BEIIECTBA
Macca u pa3Mepsl MOJIEKYTT (ATOMOB).
P P ya ( ) bubmuoreka [JOK
44 KommuaectBo BemecTBa. IlocTosauas

ABoraapo

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

bubmuoreka [JOK

45
Ilxana Ienbcus https://m.eds00.ru/0070d493
bu6mmoreka [{OK
46 P
CILICHHE 3a]1a4 https://m.edsoo.ru/1531abas
bu6mmoreka [IOK
47 " iras. I’
FICAIIDHBIM Ta3. 1 a30BRIC 3AKOHDI https://m.edsoo.ru/1deb2367
43 VYpaBuenue Menneneepa-Kianeiipona. bubnuorexa [JOK
Permrenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TemriepaTypa. 3aKoH bu6nmoreka [JOK
JanpToHa https://m.edsoo.ru/14¢02d1f
50 W3omporeccsl B naeaabHOM rase ¢ bubnuorexa LIOK
MMOCTOSHHBIM KOJIMYE€CTBOM BEILIECTBA https://m.edso0o.ru/68878d51
I'padpuueckoe npeacraBieHue
51 I/IEOI(II) OIIECCOB: I:130Te Ma, H30X0pa bubmmorexa LIOK
pon ' PM, pa, https://m.edsoo.ru/1344327b
u3o006apa
bu6mmoreka [JOK
52 OcnoBHoe ypaBHeHne MKT
HOBHOC ypaBHCHH https://m.edsoo.ru/c8094721
bub6moreka [JOK
53 Pemrenue 3ana
HHICHHE Saad https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEW KMHETUYECKOHN SHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEMJIOBOTO BMKCHUS
€€ JacTull
55 O06o001IeHre U CUCTEMaTH3aIisl 3HAHUIA bubmuorexa [JOK
1o Teme "OcHoBel MKT" https://m.edso00.ru/09d12fd8
56 Konrtponshas padora o teme "OcHOBbI bu6nuoreka LIOK

MKT"

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

bu6mmoreka [IOK

57
[TapameTpsl T/] cucTemsbl Kak cpeHUE https://m.edsoo.ru/5f8d38a3
3HAYEHHUS BEJIMYUH, OMTUCHIBAIONIUX €&
Ha MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpown3BonbHas penakcanus TJ] bubmorexa TIOK
P p ! https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenp neanbHOro ra3a B
59 TEPMOJMHAMHUKE. Y CIIOBHS bubmmorexa [OK
p 7¢ htps://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOH MOJIEIH
60 VYpaBuenue MeneneeBa-Knanelipona u bu6mmoreka [JOK
BBIPAXCHUE Ul BHYTPEHHEU SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxenue a1 BHyTpeHHEN SHEPTrUn
61 OJTHOATOMHOTO UJEabHOTO rasa. bubnuorexa [JOK
KBazucrarnueckue u HeCTaTUYECKUe https://m.edsoo.ru/ac5cacl5
MpOLIECChI
DnemeHTapHas paboTa B
2 TepMoJIMHaAMUKe. Beruucnenue paboTel bu6nuorexa IIOK
1o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMme
Tennomnepenada kak crmoco0 U3MEHEHUS
63 BHYTpeHHe# sHeprun TJ1 cucteMsl 0e3 bu6morexa TIOK
yp p https://m.edsoo.ru/3d734561
COBEPILICHHSI pabOTHI
64 KonBek1us, TemionpoBOIHOCTb, bubmuoreka [JOK
U3JIyYEeHUE https://m.edsoo.ru/157b54cd
65 KomnuectBo Temnorel. TennoéMKOCTh bub6mmoreka [JOK
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Tena. Y ienbHas U MOJISIpHAS
TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUsI TOTIJINBA

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

66 Pacuér konuyecTBa TEIUIOTHI MpU bubmmoreka [JOK
TeTuIonepe1aue https://m.edsoo.ru/1dbSad4e
67 [TonsTre 06 aqnabaTHOM mporecce. bu6mmoreka [JOK
[TepBrlil 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KomnuuecTBo TemnoTel u paboTa Kak
68 MEpbl U3MEHEHUSI BHYTPEHHEN SHEPTUun Bubmmorexa [IOK
P yIp p https://m.edsoo.ru/b047alcd
T cucteMsl
Bropoii 3ak0H TepMOIMHAMUKH IS
69 PaBHOBECHBIX 1 HEPABHOBECHBIX bu6nunoreka LIOK
nporeccoB. HeoGpaTumocTsb https://m.edsoo.ru/c6f4f464
MPUPOJHBIX MTPOLIECCOB
70 [IpyHIMIIBI 1EUCTBUS TEMIIOBBIX bu6mmoreka [IOK
maruH. KITJ] https://m.edsoo.ru/2¢945513
71 Maxkcumansaoe 3Hauerne KIT. [{uxr bubmuoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
72 P
CHicHie sanat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTICKThI
7 HUCIIOJIB30BAHMS TEIIOBLIX JIBUTrATEIIEH. bu6moreka [JOK
TernnoBoe 3arpsA3HEHUE OKpYyKaromen https://m.edsoo.ru/9867aaa7
cpenbl
bubmuoreka [JOK
74 Pewrenne 3ana
HHEHHE Sanat https://m.edsoo.ru/c8c70432
75 O06o001enre 1 cucTeMaTru3aIus 3HaHUIA bubnuorexa [JOK

1o teMe "TepMmoauHamuka. TemioBbie

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

KonTponbhas pabota no teme

bu6moreka [JOK

76
"Tepmonunamuka. TerioBbie MaIMHBI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHne 1 KOHACHCAIINS.
77 I/Icﬂa egne U KUMeHue. Y gebHas bubmmorexa TIOK
P e https://m.edsoo.1u/6£8¢6777
TEIJI0Ta Mapoodpa3zoBaHus
HaceplieHHble 1 HEHACHIIIICHHBIE MAPHI.
KauecTtBenHnast 3aBUCHUMOCTD IIJIOTHOCTH
W JaBJIEHHS HACBIIIEHHOTO Mapa OT
78 TEMIIEPATYPhI, UX HCSaBI/ICI/IM(E)CTL oT bubmiorexa HOK
.. PatypEL, https://m.edsoo.ru/f5¢17d02
00bEMa HACKIILIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT
JIaBJIEHUS B JKUJIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCONMIOTHAS U bu6mmoreka [JOK
OTHOCHTEJIbHAS BIIAXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemienue 3agau
A https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucrammueckue u
81 amopdHble Tena. AHU30TPONHUS CBOWCTB bubmmorexa LOK
P ) p https://m.edsoo.ru/20a88a03
KpHUCTAJJIOB
[InaBieHue U KpUcCTaALIU3AIIUS.
82 VY aenpHas TEINIOTA MIABJIEHUS bubmmorexa TIOK
A ' https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
eopmanuu TBEPIOTO Tea.
Aedop P bu6mmoreka [IOK
83 Pactsixenue u cxxatue. Casur. Moayiib
. https://m.edsoo.ru/dalaabl0
IOnra. [Ipenen ynpyrux nedopmaruit
’4 TemnoBoe pacmMpeHne KUIKOCTEN U bubnuoreka [JOK

TBép)lI)IX TEJI. AHFapMOHI/IBM TCIIJIOBBIX

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

[Ipeobpa3oBanue sHEprun B PazoBbIX

bu6moreka [JOK

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

bubmoreka [JOK

86 VYpaBHeHUE TEIJIOBOTO OalaHca

p https://m.edsoo.ru/ab1521fb
87 Pemenue 3agau buGmorexa 10K
https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKEHUE.

28 Kanunnsipusie sBnenus. JlaBnenue noa bubnuoreka LIOK
HUCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
)kunkoctu. @opmyiia Jlammaca
O06001eHre 1 cucTeMaTr3alus 3HaHUM

" bu6moreka [JOK
89 1o TeMe "ArperaTHble COCTOSTHUS
" https://m.edso0.ru/0b52575¢
BemlecTBa. Pa3oBble NEPEXOIbI
Konrponsnas pabora o Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorexa TIOK
P | ' https:/m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOABI
DneKTpu3alus Tea U €€ MposIBICHUS.

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

92 3aKOH COXpaHEHUSs IEKTPUUECKOTO bu6morexa TIOK

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

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

94 Pemenne 3agau Bubmmorexa IOK

https://m.edsoo.ru/6b87ec5a
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https://m.edsoo.ru/08fc19bc

OnekTpuyeckoe noje. Ero neiictBrue Ha

bu6moreka [JOK

95
DJIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUUYECKOTO MOJIS.

96 [IpoGuelii 3apsn. Jlunuu bubnuorexa LIOK
HaIpPsKEHHOCTU DJIEKTPUYECKOTO TOJIA. https://m.edsoo.ru/3dac6957
OaHOPOAHOE AIEKTPUIECKOE TI0JIe
[TorennmanpHOCTH

97 3JIEKTPOCTATUYECKOTO 1oJsi. Pa3HOCTH bubmmorexa [OK

p ' https://m.edsoo.1u/80021447
MOTEHIIMAIIOB U HAIPSHKEHUE
[loTeHnumanbHas sHEPrus 3apsiia B
98 3JIEKTpocTaTHYecKOoM moJie. Ilorenmuan bubmmorexa TIOK
P ' https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OISt
CBs13b HANPSHKEHHOCTH TOJIS U

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

100 [IpuHIMTI Cynepno3uLu bubnuoreka [JOK
BJIEKTPUYECKUX TMOJIEH https://m.edsoo.ru/Ocfedab6e

101 Pemrenue 3amgau bubmorexa LOK

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

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

103 00Bbémy mapa. [lone paBHOMEpHO bubmmorexa LOK

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

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubnuoreka LIOK
noJie. Y CJIOBUE PaBHOBECHS 3apsi0B https://m.edsoo.ru/32405eab

105 JMDIEeKTPUKY U TTOTYIIPOBOHUKH B bu6nmoreka [IOK
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OJICKTPOCTATUYCCKOM II0JIC

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

Kongencarop. D1nekTpoéMKOCTh

bu6moreka [JOK

1 . .
06 KOHJIEHCATOpa. DIEKTPOEMKOCTD hitps://m.cdsoo.rw/845b4£73
MJIOCKOTO KOHACHCATOpa
107 [TapamiensHOE COeTMHEHHE bubnuorexa LIOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d1 1e8ce?
108 ITocnenoBartenbHOE COEAUHEHUE bubmuoreka [JOK
KOHJIEHCATOPOB https://m.edso00.ru/1€992920
109 DHeprus 3apssKeHHOTO KOHAeHcaTopa bubmorexa [TOK
P P A p https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.1ru/27434040
11 JIBukeHue 3apsKeHHON 4acTUIIBI B bu6nuoreka LIOK
OHOPOJHOM JJIEKTPUUYECKOM MOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
13 O06o001IeHre U cUucTeMaTH3aIus 3HaHUHA bubnuorexa [JOK
1o TeMe "DnekTpudeckoe mnose" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme bubnuorexa [JOK
"Onexrpuueckoe noiue" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS
115 CyIIECTBOBAHUS MOCTOSHHOTO bubmorexa [TOK
y https://m.eds00.1ru/233311b5
AJIEKTPUIECKOTO TOKA
bu6mmoreka [IOK
116 4 .H DJ1C
CTouHHKH TOKa. Hanpsbkerne i 91 https://m.edsoo.ru/0839al15
17 3akon Oma 1 ydacTKa LernH. bubmuoreka [JOK
DIIEKTPUYECKOE CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTH COTPOTUBIICHUS bu6mmoreka [JOK
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OAHOPOJHOI'O IMTPOBOAHUKA OT €TI0
JJIMHBI U IIOINAAU IMOIIEPEUYHOTO
CCUCHUA

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

119 VY enpHOE COMMPOTUBIICHHE BEIIECTBA. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, NapaIeNbHOE, bu6mmoreka [JOK
CMEIIIAaHHOE COCIUHEHUE IIPOBOJHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUYECKUX bu6nuorexa IIOK
nenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bu6mmoreka [JOK
122 P
CHICHHIE anat https://m.edsoo.ru/3881b469
123 Pabota 31ekTpruueckoro Toka. 3akoH bu6nuoreka [IOK
Moxoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [JOK
124 Pemerre 3axa: https://m.eds00.ru/6761bf0f
MOMHOCTD 3JIEKTPUUYECKOTO TOKA.
125 TenioBasi MOIIHOCTb, BbIAEIsAEMAst HA bubmorexa [OK
m » BRI https://m.eds00.1u/99750a6f
pe3ucrope
bu6mmoreka [JOK
126 Pemere 3a1a: https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEe CONPOTUBIICHUE bu6nuoreka [JOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 7151 OJTHOM (3aMKHYTOM) bubnuoreka [JOK
AJIEKTPUYECKOMN LIEeTTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 P
ClHICHHE saiad https://m.eds00.ru/3580b679
130 MOomHOCTh UCTOYHUKA TOKA bu6morexa TIOK

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

131 Koporkoe sambikarte https://m.eds00.1ru/546£5632
132 Konpaencarop B 11enu NoCTOSIHHOTO TOKa bubmorexa [OK
A pBI https://m.eds00.ru/3536813¢e
bu6mmoreka [JOK
133 Pemrenue 3ana
HICHUE 3alad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no teme "IlocTostHHBIN bubmuoreka [JOK
AJEKTpUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "llocTossHHBIN bubnuorexa [JOK
INEKTPUYECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amad no teme "[locTosHHBIN bu6mmoreka [{OK
3JIEKTPUYECKUMA TOK" https://m.edsoo.ru/eb5d4687
O06o001enre u cucTeMaTru3als 3HaHU
137 1o Teme "[1oCTOSTHHBIN NeKTPUUIECKUIA bubmmorexa [JOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas pabora no teme bubnuoreka LIOK
"TTocTOSTHHBIN PTEKTPUUYECKUMA TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJIEKTPUICCKUI bubmorexa [TOK
p HeeTs. P https://m.edsoo.ru/da794295
TOK B MeTajuiax. CBepXIpOBOIUMOCTb
DIEeKTPUYECKHUI TOK B pacTBOpax U
140 acIuiaBax 3JIEKTPOJUTOB. 3aKOHBI bubmorexa [TOK
P p ) https://m.edsoo.ru/4b423491
®dapanest 15 JIEKTPOIN3a
bu6mmoreka [JOK
141 i !
DneKkTpuyeckuil Tok B razax. [lmazma hitps://m.cdsoo.ru/92d92£76
142 DIEKTPUYECKHI TOK B BaKyyMe. bu6nuoreka [JOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUI TOK B bubmuorexa [IOK
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HOJIyTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660

144

[TorynpoBOTHUKOBBIE TPUOOPHI

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

145

®u3HYECKUl NPAKTUKYM 110 TEME
"N3mepeHune CUIIbl TOKa U HaIPSKEHUS
B LIENH IOCTOSIHHOT'O TOKA MPH MOMOIIU
AQHAJIOTOBBIX U LU(PPOBBIX
HU3MEPUTETBHBIX TPUOOPOB" HIIN
"3HaKOMCTBO C ITU(GPOBOM
nabopaTtopueii o ¢pusuke. [Tpumepsr
u3MepeHus PU3NIECKUX BETUYUH MIPU
MOMOIIIM KOMITBIOTEPHBIX TaTYHKOB"

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

146

DU3NYECKUN TPAKTUKYM I10 TEME
"M3y4yeHne HepaBHOMEPHOTO JBHXKEHUS
C IIeJIbIO ONPE/IEIICHNs MTHOBEHHOM
ckopoctu"

bubmuoreka [JOK
https://m.edsoo.ru/f6292f5f

147

@u3HYeCcKUil NPaKTUKYM 110 TEME
"N3mepenne ycKopeHus Ipu
MPSMOJTMHEITHOM PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOHU INIOCKOCTH"
iy "MccnenoBanre 3aBUCUMOCTH ITYTH
OT BPEMEHH MPU PABHOYCKOPEHHOM
NBIKeHUN"

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

148

®u3HYeCKUil NPAKTUKYM 110 TEME
"N3mepeHne yCKOpeHus CBOOOIHOTO
nanenus" win "M3yuenue nBUxKEHUS
Tesa, OPOIIEHHOTO TOPU30HTATILHO"

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

149

@uU3HYECKU NPAKTUKYM 110 TEME
"N3ydyeHue qBUKEHMs Teja 10

bubmuoreka [JOK
https://m.edsoo.ru/bcef53514
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OKPY>KHOCTH C TIOCTOSTHHOM TI0 MOTYJTO
ckopocthio" win "MccnenoBanue
3aBUCUMOCTH TIEpHoJia oOparieHus
KOHHUYECKOI0 MasTHHKA OT €T0
napaMmeTpoB"

150

®u3HYECKUil NPAKTUKYM 110 TEME
"NU3MepeHne paBHOAEHCTBYIOIIEH CHJITBI
pU JBUKEHUU OpycKa IO HAaKJIOHHOMN
miockoctu" unu "l[IpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
OpycKa Mo HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"”

bu6mmoreka [{OK
https://m.edsoo.ru/0b34db84

151

®u3HYECKUl NPAKTUKYM IO TEME
"UccnenoBadnne 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIIKX B IIPYKUHE U
PE3UHOBOM 00pa3Ile, OT UX
nedopmaruu” nwin "MzydeHue
JBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKUid
6moK"

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

152

®u3nYeCKUil NPaKTUKYM IO TEME
"Uzmepenne koddduimenTa TpeHus mno
BEJTMYMHE YTII0BOTO KO3 dHUIIUEeHTA
3aBucuMocTtd FTp(N)" mnm
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM MJIOCKOCTHU C MEpEMEHHBIM
Kod(puIeHTOM TpeHus" Win
"3y4yeHue OBUKEHUS Ipy3a Ha By C
TpeHueMm"

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

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue ycaoBUid paBHOBECHS
TBEPJOTO TeNA, UMEIOIIETO OCh
Bpaienus" win "KoHcTpynpoBaHue
KPOHILITEUHOB U pacy€T CUJI ynpyroctu"
i "M3ydeHne ycTOMUUuBOCTH
TBEPAOrO Tella, UMEIOIIETO MJI0MAab
onopsl"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

DU3NYECKUN TPAKTUKYM 10 TEME
"M3Mepenne uMItyabca Tesa mno
TOpMO3HOMY IyTH" unu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETTN
ANEKTPOMOOHIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCa TeJla C UMITYJIbCOM CHIIBI"
win "UccnegoBanue coxpaHeHUs
UMITyJIbCa MPU YIPYTrOM
B3aumozeiictun" unu "Mamepenue
KMHETHUYECKOM SHEPIUH Tela Mo
TOPMO3HOMY IIyTH"

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

155

du3nyecKuil MpakTUKyM 110 TeMe
"H3yueHne n30TepMHUECKOro mpolecca
(peKOMEHI0BaHO UCIOIb30BAHNE

1 poBoit 1abopaTopun)" wUIn
"M3y4eHne n30XOpHOro mpouecca” nin
"HN3yuenne nzod6apHoro npouecca' uiu
"IIpoBepka ypaBHEHUS COCTOSIHUS"

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

156

DuU3NYECKUN TPAKTUKYM I10 TEME
"M3MepeHne yaeabHOM TemI0EMKOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61
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iy "MccnenoBanue mpoiecca
OCTBIBAHUS BelllecTBa" WIN
"UccnenoBanue aquadaTHOrO
nporiecca’ win "M3yuenue
B3aUMOCBSI3H SHEPTHUH
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS 1
TEMIEPaTypbl KUTICHUS KUIKOCTEH"

157

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne 3akOHOMEPHOCTEM
HCIIAPECHUS KUIKOCTE" W
"U3Mepenne yneabHOU TeTIOThI
naByieHus gpaa" win "M3ydenue
CBOMCTB HACBHIIIEHHBIX MTAPOB" WIIN
"N3mepeHne abCcoMOTHON BIAXKHOCTH
BO3/lyXa M OIIEHKa MacChl TapoB B
nomeniennn". 3mepenue
KOd(pPUITUEHTA TOBEPXHOCTHOTO
HATSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5
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DU3UYECKUN TPAKTUKYM IO TEME
"HaOnroieHue npeBpalieHus SHepriuu
3apsHDKEHHOr0 KOHJIEHCATOpa B SHEPTUI0
U3JIy4EeHHs CBETOAMOAA" WU
"M3y4eHne MpOTEKaHUs TOKA B LIETIH,
coJiepsKalleil KoHaeHcarop" win
"PacnipenienieHne pasHoCcTU
HOTEHIIMAJIOB (HAMPSDKEHUS ) IPU
IIOCJIEI0BATEILHOM COEIMHEHUH
KOH/IEHCaTOpOB"

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

159

DU3NYECKUN TPAKTUKYM 10 TEME

but6mmoreka [IOK



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

"NccneqoBanue CMENIaHHOIO
COEJIMHEHHUS PE3UCTOPOB" MU
"U3Mepenne yieabHOr0 CONPOTUBIICHUS
npoBogHukoB" win "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaTPSHKEHUS TS JTAMIThl HaKaJTuBaHHs"

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

®u3nUeCKUil NPaKTUKYM IO TEME
"HaGmronenue anektponusza’ wim
"U3Mepenue 3apsia OJHOBAIIEHTHOTO
noHa" wiu "Mccnenosanue

bu6mmoreka [{OK

160
3aBUCUMOCTH COINPOTUBIICHUSA https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIEPaTypbl' WIH
"CHATHE BOJBT-aMIIEPHOU
XapaKTePUCTUKH aroaa"
PesepBuEIil ypok. O000IIIEHE 1
161 CI/ICTEMaTI/ISZ pI/Iﬂ 3HAHHUHU 110 TEME Brbmuorexa [IOK
" H" https://m.edsoo.ru/ed017d93
Kunematnka
Pesepsurblii ypok. O00011I€HIE 1
162 CI/ICTIG)MaTI/ISZIIl)I/Ifl 3HAHUH 110 TEME Bubmaorexa OK
" " https://m.edsoo.ru/3149956b
JnHamuka
Pesepsubiil ypok. O000IIEHNE U
163 CI/ICTIe)MaTI/I?,ZpI/ISI 3HAHUH 110 TEME Bubmioreka LOK
" B " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTro Tea
PesepBubiil ypok. O000IIEHHE U
164 CHCTEMaTmZpH;I 3HAHHUHU II0 TEME Bubmaorexa LOK
" B " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXAHHUKE
PesepsHrIil ypok. O000IIEHNE U
P P EH bu6mmoreka [JOK
165 CHCTEMaTHu3alus 3HaHUH 110 TeEME

"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON

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

PesepBHeIil ypok. O000ICHHE 1

166 CHCTEMAaTHU3allus 3HaHUH 110 TEME 1 Eubmorexa IIOK
I https://m.edsoo.ru/Obec77¢cl

"TepmoanHaMuKa. TerioBble MaluHb!"
PesepBHsIit ypok. O600IcHHE 1

167 CHCTEMAaTHU3alKs 3HAaHHUH 110 TeMe 1 bu6mmoreka [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe IEPEX0IbI"
PesepBHblil ypok. O000IIEHHE U

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

DIIEKTPUYECKOE TT0JIe

PesepBusblii ypok. O0001IEHIE U

169 CI/ICTIe)MaTI/BZ pI/ISI 3HAHUH 110 TeMe 1 Bubmaorexa IIOK
" EI . " https://m.edsoo.ru/3cae6dal

[ToCTOSIHHBIM PTEKTPUUECKUNA TOK

PesepBuEblil ypok. O0001IIEHNE U

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

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

ITPOTPAMME
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11 KIIACC

KoiunyecTBo yacos DJIEeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kontpoasnbie | IlpakTuyecku p
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIe
padoThbI e padoThbI
pecypcbl
BzaumonencTBre moCTOSTHHBIX
1 MAarHuTOB ¥ IPOBOJHUKOB C TOKOM 1 bubmorexa [TOK
poBoZ ) https://m.eds00.1ru/487a8593
MarnutHoe nose. ['unoreza Amnepa
BexTop MarHuTHON UHIYKIINH.
2 [Tpun pnn CyInepIo3u I/IIZ MAarHUTHBIX 1 bubmorexa [TOK
P vII ynep H . https://m.edsoo.ru/4clabccb
nosei. JIMHUY MarHUTHOM MHTY KLU
3 MarnuTHO€ 1MoJIe MPOBOJHUKA C | bu6mmoreka [JOK
TokoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, e€ HanpaBJICHUE U | bu6mmoreka [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 Pemenue 3ana 1
HICHUC 3a7ad https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. | bubnuorexa LIOK
DNeKTpOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, e€ HanpaBlIEHUE U
7 MOJyJIb. JIBUKEHHE 3apsyKEHHOU | bubmuorexa [JOK
YaCTULBI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubmuorexa [JOK
8 Pewenue 3ana 1
HICHHE 3a7ad https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopenna 1 bu6muoreka [JOK
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https://m.edsoo.ru/d518bedb

bu6mmoreka [IOK

10 Peenne 3anad https://m.eds00.1u/93617bd9
MaruuTHO€ 1oJie B BELIECTBE.
11 deppoMarHeTHKy, napa- u bu6morexa TIOK
pp - 11ap https://m.eds00.ru/30ff9608
JIMaMarHeTUKHU
OcHOBHBIC CBOMCTBA
12 dbeppomarnerukoB. [Ipumenenne bubmorexa [TOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenue 3amad mo reme "MarautHOE bubmuoreka [JOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amgad mo reme "MarautHoe bubmuoreka [JOK
nose" https://m.edsoo.ru/41c4ae8a
SIBiIEeHUE DIIEKTPOMArHUTHOU
15 nHAyKuu. [ToTok BekTopa MarHUTHOM bubmorexa [OK
AYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIUN
bu6mmoreka [JOK
16 INIC unnysiyn https://m.edso00.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHON UHAYKIIUU bu6nuoreka [JOK
Qdapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpuueckoe nozie. Toku bubnuorexa [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMH B ABYOKYITUXCS bubmmoreka [JOK
MPOBOJTHUKAX https://m.edsoo.ru/0235¢cc02
bubmuoreka [JOK
20 P
CHICHHE a1t https://m.edsoo.ru/4dfda618
b K
21 [IpaBuo Jlenia nommorexa O

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

22 MHIYKTABHOCTH B €N TOCTOSHHOTO bubmmorexa TIOK
y H https://m.edsoo.ru/621eae9d
TOKa
” Asnenue camounaykiuu. IC bubmmoreka [JOK
CaMOWHIYKIIAU https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU € bu6mmoreka [JOK
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3cOadl1
bu6mmoreka [JOK
25 Pemenue 3ama
THCHHC 33184 https://m.eds00.1ru/8869d2b
%6 O06001IeHNE U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUU 10 TeMe "DieKTpouHaMuKa" https://m.edso0.ru/76484025
7 Konrponbnas padora no teme bu6nuoreka [IOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarensuas cucrema. CBoOOIHEIE
28 koneOauwnst. lapmonnueckue bubmmorexa TIOK
-1 ap https://m.edsoo.ru/7c1db385
Koaebauus
29 KunemaTnueckoe 1 THHAMHYECKOE bubmmoreka [{JOK
OITMCaHHE KoJeOaTeIbHbIX IBIKEHUN https://m.edso0.ru/87¢e9498
DHepreTudeckoe onvucanue. BeiBos
JIUHAMHAYECKOTO0 OIMCAaHUS
30 TapMOHNYECKUX KOJIEOAHNI U3 UX bubmmorexa IIOK
P https://m.edsoo.ru/e3¢99692
SHEPTETUYECKOTO0 U KHHEMATHYECKOTO
OIMCaHUs
bubmuoreka [JOK
31 A a a3a KoJjieOauuii
MILTHTY 712 1 ¢ KOJCOAHIH https://m.edsoo.ru/7a0c439a
Ilepron u yacToTa KOJIEOAHHUI.
pHOA bubmuoreka [JOK
32 IMeproa MasbIx cBOGOIHBIX

KoJIcO0aHWIT MATEMATHYECKOTO

https://m.edso0.ru/e0399319
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MasTHUKa. [leproa cBO6OIHBIX
Kosie0aHui Npy>KMHHOTO MasiTHUKA

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

bu6moreka [JOK

34 A §)

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

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

https://m.edso0.ru/756123c5
Vpok-koHbepeHnusd "MexaHnueckue
36 K§He6aHI/I:II) BpM 3BIKAJIbLHBIX Bubmorexa IIOK
'}'I https://m.edsoo.ru/8ef587be
HHCTPYMEHTaX
O0001IEeHEe ¥ cUCTEMAaTH3alIUA
37 3HaHUH 110 TeMe "MexaHnueckue bubmmorexa LOK
https://m.edsoo.ru/eb84182f
KoJiebanus"

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

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

Pl KO p A https://m.eds0o.ru/093f9af1
CHWJIBI TOKa B KOJICOATEIIHHOM KOHTYPE

40 3aKOH COXpaHEHUsI SHEPTUHU B bu6mmoreka [JOK
UealbHOM KOJI€0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue 3IEKTPOMarHUTHEIE

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

' YA https://m.edso00.1ru/5¢668619
ANIEKTPOMATrHUTHBIC KOJIeOaHUS
Ilepemennsblii TOK. Pe3ucrop u
but6moreka [JOK
42 KOHJICHCATOP B LIEMU TIEPEMEHHOTO

TOKa

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

bubmuoreka [JOK

43
IEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st SIEKTPUIECKOM 1Ienn bu6mmoreka [{JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOo1HOCTb IEPEMEHHOI0 TOKA.
45 AMIIIMTYAHOE U JEUCTBYIOLIEE Eubmorexa IIOK
YA A yiom https://m.edsoo.ru/lcac6ecdc
3HAQUYE€HHUE CUJIbI TOKA U HATPSHKEHUS
46 Pe3oHaHc B dIIEKTPUUYECKON IIETTA Bubmaorexa LOK
p H https://m.edsoo.ru/087506df
bubmmoreka [JOK
47 P
CILICHHE 31t https://m.edsoo.ru/al6836a4
Wneansuenif Tpancopmatop.
48 IIpousso CTBI; ne(be paqa I/Ip Eubmorexa IIOK
P A > TTepelt . https://m.edsoo.ru/f97418ae
MOTpeOICHUE IIIEKTPUUECKOM SHEPTUH
DKOJIOrM4eCcKHe PUCKHU IpU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA I/ICHOJIB?;O]faHI/ISIp Bubmaorexa LOK
YIRTYP . https://m.edso00.ru/a6f74d93
3JEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU
bub6moreka [JOK
50 Pemenue 3ama
HHeHH Aat https://m.edsoo.ru/ee6677ed
bu6moreka [JOK
51 P
CILICHHC 3a/1ad https://m.edsoo.ru/7cab59{8
O0001IeHrEe 1 cCUCTEMATH3AIII
52 3HAHUHA 110 TeMe "DIEKTPOMArHUTHEIE Bubmaorexa OK
. P https://m.eds00.ru/40102429
KOJIeOaHus
53 MexaHn4eCcKue BOJIHBL. bu6mmoreka [JOK

XapaKkTepUCTUKA MEXAHUYECKUX BOJIH

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

54 Cgoii
BOMCTEA MEXQHITTCCKHIX BOTH https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 . X
3Byx. XapakTepuCTHKU 3ByKa https://m.edso0.ru/138b6109
56 Wudpa3syk u yabTpa3Byk. LllymoBoe bu6nuoreka IIOK
3arpsAA3HEHUE OKPYXKAIOLIEH CPEbl https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
5 P
7 CLICHHC 3a/1a4 https://m.edsoo.ru/cfd918bf
53 ONEKTPOMarHuTHBIE BOJIHBI. bu6mumoreka LIOK
N3ny4yenue 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus 3JIeKTPOMarHUTHBIX BOJIH. bubnuorexa [JOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[Ixana >MeKTPOMArHUTHBIX BOJIH.
60 [IpumeHeHne 3J1eKTPOMarHuTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHUKE U OBITY
[IpuHIUIIBI paTuOCBS3U U
61 TeJIeBUAcHUs. Panproiokamusi. bu6mmoreka [JOK
DNeKTpOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f118
OKpY>Karollei cpeabl
2 Konrponsnas padora no Teme bu6nuorexa LIOK
"Konebanus u BOTHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH MPSIMOJIMHEMHOTO bu6muoreka [IOK
pacmpocTpaHeHUs CBETa https://m.edsoo.ru/f9566406
Pewrenue 3a1au Ha npuMeHeHUe
64 3aKOHa NPSIMOJIMHENHOT O Bubamorexa [IOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHEHuUs CBETa
65 Otpaxenue ceta. [Limockoe 3epkaiio. bubmmoreka [{JOK

Cdepuueckoe 3epkano

https://m.edsoo.ru/a005d2bb
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[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJbHBIN MOKa3aTeNb

bu6mmoreka [IOK

66 eJIoMJIE . ITomHOE eHHEe
MPETOMITCHIA ™ Bj{yTp HH https://m.edsoo.ru/bc2e55¢d
oTpaxkeHue. [IpenenpHbiii yroa
MOJTHOTO BHYTPEHHETO OTPAKECHUS
Pemenue 3aga4 Ha npruMeHEeHHE
67 3aKOHOB OTPaXE€HUS U IIPEITIOMIICHUS bubmmorexa LIOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jucnepcus
. bubmuoreka [JOK
68 cBeta. ClIOKHBIN cocTaB 0eIoro cBera.
https://m.edsoo.ru/d8elc3be
LBer
69 JIun3el. DOKYCHOE pACCTOSTHUE U bu6mmoreka [JOK
OIITUYECKAas cuja JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenne n300pakeHUi B JIMH3AX U bu6nuoreka [IOK
HUX CUCTEMaX. YBeJIMUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha mocTpoeHue
71 U300paKEeHU, IOIYYAEMBIX C bubmmorexa LOK
p ’ y https://m.edsoo.ru/5a868109
HOMOIIBIO JIUH3
72 I'na3 xak ontnueckast cucreMa bubmmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 OPUMEHUMOCTH T€OMETPHUUECKON bubmmorexa LOK
p p https://m.edsoo.ru/cd174al10
ONTUKU
74 CKOpOCTh CBETA U METO/BI €€ bubmmoreka [{JOK
U3MEpPEHUs https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75 CIepcHs cBeTa
Jlucniepeus caet https://m.edsoo.ru/lel6¢ccbe
76 WnTepdepennus ceeta bubmuoreka LIOK
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https://m.edsoo.ru/5fc0c638

KorepeHTHbIE HCTOUHUKH. Y CIIOBUS

bu6mmoreka [IOK

77 HAOJTIONICHUA MAKCHMYMOB https://m.edsoo.ru/c6416d48
MHHUMYMOB
bu6mmoreka [IOK
78 Pemerue sanas https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
& Hpnvencnne unrepdepenin https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80 Audpaxuns caera https://m.edsoo.ru/12ed04b5
21 JudpakuonHas pemeéTka. Y cioBue bu6nunoreka LIOK
HaAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
but6mmoreka [IOK
82 Pemerue sanau https://m.edsoo.ru/d58c411a
23 [TonepedyHOCTH CBETOBBIX BOJIH. bubnmuorexa [JOK
[Tonspusanus csera https://m.edsoo.ru/e9890fe9
but6mmoreka [IOK
84 P
CHICHHE 3a1aq https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBIECHUS B IIPUPOJIE bubmmorexa TIOK
PHPOZ https://m.edso00.ru/0b36363d
26 O06001IeHNE U CUCTEMATU3ALIHS bubnmuorexa [JOK
3HaHu# 1Mo TeMme "Onrtuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota no teme bubnuorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuIIBl TPUMEHUMOCTH
28 KJIACCHYECKOW MEXaHUKH. 3aKOHBI bubmmoreka [{JOK

OJICKTPOAMHAMMWKHU U IMIPUHIUIT
OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c9bd77cb



https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/5fc0c638

[ToctynaTel cienraIbHON TEOPHUH

bubmuoreka [JOK

89
OTHOCUTEIBHOCTHA https://m.edsoo.ru/c56105cb
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [Ipeobpazosanus Jlopenia.

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

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

92 HUMITYJIbCOM PEIIITUBUCTCKON YaCTHUIII bubmmorexa LIOK

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

95 ['umoTesa M. I1nanka o kBaHTax. bubmuorexa [JOK
DOTOHEI https://m.edsoo.ru/a5ffa218

bub6moreka [JOK

96 OHe ¢ ¢hoToHa

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

97 ®otorddext. OnbiTh A. T bubnuoreka LIOK
CroneroBa. 3akoHsl poTodpdexTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DiHIITEHHA 15

98 ¢doroapdekra. "Kpacnas rpanuna” Bubmmorexa [JOK

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

99 Jasnenue ceera. Onbithl [1. H. bubnuoteka [JOK

JleOeneBa

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



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

but6mmoreka [IOK

100 BomHOBEIE CBOIICTBA YaCTHIL hitps://m.cdsoo.ruw/f59cfeec
Bomnus! ne bpoiia. /[inynHa BoIHEI e
101 b Oﬁﬂﬂi aI;Me Bl §6naCTI/I ! bubmmorexa LOK
p p p B https://m.edsoo.ru/5df8bafl
JIOKaJIU3alUK IBHKYIIEICS YaCTHULIbI
102 KopnyckyasapHO-BOJIHOBOH AyaIn3M bubmmorexa LOK
PHyCKYAP Y https://m.edsoo.ru/8ccab62a
103 Judpakums 3JIeKTPOHOB Ha bubnuorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cnemndrka usMepeHnii B MUKPOMHUDPE.
104 COOI;H(()bHIeHI/ISI HeEn e enéHH(fCTeﬁp bubmmorexa TIOK
. et https://m.edsoo.ru/65783dec
['eitzenbepra
bu6mmoreka [IOK
105 Pewenue rpaguicckix saxad https://m.edsoo.ru/e70195bd
" bubnuorexa [JOK
106 Pemenme pacuCrheIx sanay https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TeMam: BuG 110K
" non _ HNOJINOTCKA
107 OCHOBHvCTO ’ K"opHyCKynﬂpHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyajiu3m
OnbITHI IO UCCIEAOBAHUIO CTPOCHUS
108 aroMa. IImanerapHas Mojell, aToMa bubmmorexa TIOK
) p A https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
109 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEPruu aToMa BOAOpOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka LIOK

H3ITYy4YCHUC CBCTA

https://m.edsoo.ru/f945d85¢c



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

112

Jlazep

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

113

Hyxnonnas monens siapa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBoe€ 4Kciio sapa. M30Tonsl.
PannoakTuBHOCTH

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

114

3aKoH paJIMOaKTUBHOTO pacmaja.
CBolicTBa MOHU3UPYIOIIETO
u3nyueHus. Bnusnue
PaZOaKTUBHOCTH Ha )KUBBIE
opranu3msl. Jlozumerpus

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

115

OHeprus CBA3U HyKJIOHOB B sIJIpe.
Anepusie cuibl. Jlepekt Macchl sapa.
Snepubie peakuuu. SnepHoie
peakTopsl. [IpoGiemMs! yrpaBiseMoro
TEPMOSAIEPHOTO CUHTE3A.
DKOJOTHYECKHEe aCMeKThl Pa3BUTUSA
SJIEPHON YPHEPTETUKH

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

116

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

bu6mmoreka [IOK
https://m.edsoo.ru/lac08as5h

117

®usuka 3a npeaenamu CTaHIapTHON
Mojenu. TéMHas matepus U TEMHas
sueprus. EquncTBO huzmveckoit
KapTUHBI MUpa

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



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

Dransl pa3BUTUS ACTPOHOMHUHU.

bubmuoreka [JOK

118
3HayeHHUe aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMEeHUMOCTE 3aKOHOB (PH3UKHU IS
119 0O0BSICHEHHSI IPUPOBI KOCMHUUECKHUX bubnuorexa LIOK
00BEKTOB. MeTo/1bl aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIIETOBAaHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEJECKOIIBI, PAIHOTEIECKOIIEI bubmorexa HOK
- bail ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTPOHOMUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpDKHUE 3BE3JIbI, IJIAHETHI, UX BUAUMOE bubmmorexa TIOK
p AL ’ A https://m.edsoo.ru/aac588eb
NBIDKEHUE
Comnaeunas cucrtema. ComHie.
122 ComnHeuHast akTUBHOCTE. MICTOUHUK bubmmorexa TIOK
o https://m.edsoo.ru/22748eb4
sHeprun CoJiHLA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 XapaKTepUCTUKHU. [Jnarpamma bu6morexa TIOK
| p p o p .\ https://m.edso0o.ru/42169944
CIIEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be3bI TJIaBHOI MOCIIEN0BATEIILHOCTH bubmmorexa TIOK
8 A https://m.edsoo.ru/b3cb766¢
BryTpennee ctpoeHue 3BE3I.
125 CoBpeMeHHbIE TPEICTABICHUS O bubmuorexa [JOK
MPOUCXO0XKACHUU 1 3BOJtoIMK CoJlHIIa https://m.edsoo.ru/d09da494
U 3BE31. OTallbl )KU3HHU 3BE31
Mueunsiii [1yTe — Hama ["anakTuka.
126 Tune! ramaxktuk. YEpHBIE OBIPEHI B bubmmorexa TIOK
- ep JIBIP https://m.edsoo.ru/7cd10a0a
siipax rajJakTUK
127 Bcenennas. Pacinpenue Beenennoi. bubnmnoreka [JOK



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

3akon Xa66ma. Teopus bombioro
B3pbIBa. PemmkTOBOE H3ITyUeHHE

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

128

MacmrabHas ctpykTypa Beenennoit.
MeraranakTuka

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

129

Hepeménnsie nmpobieMbl acTpOHOMUU

bu6moreka [JOK
https://m.edsoo.ru/d37d9ffe

130

@U3HYECKUI IPAKTUKYM 110 TEME
"WcciienoBaHre MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MArHUTOB' MIIA
"WcciienoBaHue CBOMCTB
(dheppoMarueTukoB" UIu
"UcciaenoBanue AeHCTBUA
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

bu6moreka [JOK
https://m.edsoo.ru/67361aef

131

@uU3HYECKUI MPAKTUKYM 110 TEME
"N3mepenue cuiibl AMrepa" wiu
"N3y4yeHne 3aBUCUIMOCTH CHJIBI
Amriepa OT cuiibl ToKa" Win
"OnpeneneHne MarHUTHOM MHAYKIUN
Ha OCHOBE U3MEpPEHUs CUIIbl AMriepa"

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

132

@U3HYECKUI IPAKTUKYM 110 TEME
"HccnenmoBaHue SIBIEHUS
AJEKTPOMAarHUTHOW MHAYKIMU" WK
"OnpeneneHre UHIYKIUH BUXPEBOTO
MarHMTHOTO MOJs"

https://m.edsoo.ru/c36658da

133

@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUs
camonHaykin" win "COopka MoaeH
AJIEKTPOMarHuTHOTO reHeparopa’

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



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

134

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

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

135

@uU3HYECKUI IPAKTUKYM 110 TEME
"[IpeobpazoBaHme YHEPTUU B
MPY’KMHHOM MasTHHKE"

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

136

@U3HYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes MOCJIeJ0BATENbHO COeIMHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3uctop”
wiu "HccnenoBanue paboThl
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOTr0 ToKa"

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

137

@U3HYECKUI IPAKTUKYM I10 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

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

138

@uU3HYECKUM IPAKTUKYM 110 TEME
"N3mepenue nokasaTesns IpeaoMICHUs
crexna" wiu "llomyuenue
N300paXeHUs B CUCTEME U3 IUIOCKOTO
3epKayia u JUH3bI"

bu6moreka [JOK
https://m.edsoo.ru/42569eal

139

PuU3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTU
(OKYCHOTO PAaCCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JIUH3)" Win
"N3mepenne pOKyCHOTO pacCTOSHHS
paccerBaronuX JuH3"

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

140

DU3NYECKUI TPAKTUKYM 10 TEME

bu6mmoreka [JOK



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

"Habmonenue nudpakmamm,
nHTEepEPEHITNN U TIOJIIPU3AITT
cBeTa"

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

141

@uU3HYECKUI IPAKTUKYM 110 TEME
"OnpeneneHue UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTuUll (110
¢dotorpadusaM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

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

142

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

bub6moreka [JOK
https://m.edsoo.ru/eb916182

143

@U3HYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue cekrpa
pa3peKeHHOT0 aTOMapHOIo BOOpoa
1 U3MepeHue nocrosiHHo Pundepra"

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

144

@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue paiuo0akKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM J103UMeETpa”
niu "M3ydenne nornomenus 6era-
YacTHULl aTFOMUHHEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

@uU3HYECKUI IPAKTUKYM 110 TEME
"HaOnroaenus 3BE31HOT0 HEOa
HEBOOPYKEHHBIM TJIa30M C
KCII0JIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN 11 ONIPEACIICHUS
IIOJIOKEHHUS HEOSCHBIX 00BEKTOB HA

bu6mmoreka [JOK
https://m.edsoo.ru/1072021¢e



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

KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOro MoMymapus u
spkue 38E31p1" i "HabmroneHus B
tesneckon JIyHbl, MIaHeT, TyMaHHOCTEH
U 3BE3IHBIX CKOIUICHUN"

O00011IeHNE U CUCTEMATH3ALUS
3HaHUU. Ponb U3HUKHM U aCTPOHOMHH B

bu6mmoreka [IOK

146 9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COIMAIBHON 1 ATUYECKOH cepax
JeSATETLHOCTH YeJIOBEKA
O06001IeHNe U CUCTEMATU3AIIHS
147 3HaHuil. Posb 1 MecTo pu3nuku u bu6mmoreka [JOK
ACTPOHOMUU B COBPEMEHHON HAyYHOHN https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O060011IeHne U cCUCTEMaTU3AIIHS
3HaHuil. Pone ¢pusndeckoil Teopun B
OPMHPOBAHUH MPEACTABICHUH O
148 inﬁnqikoﬁ Ka TEIHe MHpa, MECTO bubmmorexa LIOK
1 ap pa, https://m.edsoo.ru/c7d400£4
(bu3nyecKoil KapTUHBI MUpa B 001LIEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJICTABICHUNA O PUPOJIC
149 O06o001eHNe U CUCTEMaTH3aIHS bubmuorexa [JOK
3HaHui no teme "Knnemartnka" https://m.edsoo.ru/b032fcdb
150 O06001IeHNE U CUCTEMATU3ALIHS bubnuoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011IeHIE U CUCTEMATHU3ALUS bu6mmoreka [IOK
3HaHui no teme "J{uHamuka" https://m.edsoo.ru/2dfbafc5
152 O600IeHre ¥ CHCTEMATH3AIIHS Bbubmaroreka ITOK



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

3HaHui o Teme "CTaTuka TBep10ro

https://m.edsoo.ru/3ccad82¢e

Tema"
O00011IeHNE U CUCTEMAaTHU3AIUs Bt LOK
B HOJINOTEKA
153 3HaHUH 10 TeMe "3aKOHBI COXPAaHEHUs
" https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0001eHNE U CUCTEMATH3ALUS Eu6 LOK
. HOJINOTEKA
154 3HaHu# 110 TeMe "OCHOBEI httos://m.ed Jedd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KHHETUYECKON Teopun”
O00011IeHIE U CUCTEMATU3ALUS Enf OK
. nOIMoTEKA
155 3HaHUH 110 TeMe "TepMoauHaMUKa. 1
| https://m.edsoo.ru/c63f7c10
TennoBble MaIIMHEBI
O00011IeHIE U CUCTEMATHU3ALIUS
156 3HAaHUHU 10 TeMe "ArperaTHble bu6nuoreka IIOK
cocTosHUs BeniecTBa. Pa30BLIC https://m.edsoo.ru/1d36b5b1
nepexonl"
O0001IeHE ¥ cUCTEMAaTH3alIUA Eu 1OK
. HOINOTEKA
157 3HAHUU MO TeMe "DNeKTpuIecKoe
" https://m.edsoo.ru/3bf0def9
moJie
O0001IeHEe ¥ cCUCTEMAaTH3aIUI Eu 110K
. . NOIMOTEKA
158 3HaHuH 110 TeMe "TloCcTOSTHHBIHN
B " https://m.edsoo.ru/71453¢ee6
AIEKTPUIECCKUN TOK
O00011IeHNE U CUCTEMATH3AIUs Bt LOK
B HOINOTEKA
159 3HaHU 1o TeMe "TOKHU B pa3InyHbIX
" https://m.edsoo.ru/3d40077a
cpemax
160 O06001IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHUH 110 TeMe "MaruutHoe noJie" https://m.edsoo.ru/3b4c06ae
161 PesepBHelIit ypok. O6001IeHNHE 1 bu6mmoreka [JOK

CUCTEMaTHu3alnusi 3HAHUH T10 TEME

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



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/ed440ca8
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https://m.edsoo.ru/3cca482e

"DnekTpoMarHuTHas MHAYKIuUsA"

PesepBubIil ypok. O60011eHIE 1

bu6moreka [JOK

162 CHUCTEMAaTH3allUs 3HAHUH 110 TeMe hitps://m.cdsoo.ru/d63 10bfd
"MexaHn4eckue Kojeoanus" " ]
PesepBHeIit ypok. O600IICHNHE 1

b K
163 CHUCTEeMaTH3aIis 3HAHUM 110 TeMe htlffsﬂ/ljr?f:cll(::)c];lro 1567bb83d
//m. UL
"DneKTpoOMarHuTHbIE KoJieOaHus "
PesepBHeIit ypok. O6001IeHNHE 1

L64 CHUCTEMAaTHU3allHs 3HAHWM 110 TEME bubmuorexa [JOK
"MexaHUUYEeCKUE U 2JIEKTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

PezepHblit ypok. O0o01eHue u
bub OK

165 CHCTEMATHU3allNs 3HAHWUM 10 TEME htI;IDSJ'I/I;I;T:;(;(])’Im 152ad1603
"Onruka" T ]
PesepBHbIil ypok. O6001IeHIE 1

. bubnmuorexa [JOK
166 cUcTeMaTHu3alus 3HaHUM 10 TeMe h:[l H/I;I T CI; 1 15beclc65
PS://M.CdS00.1Tu €CicC
"OcnoBbel CTO"
PesepBubIil ypok. O6001meHNE 1
. bubnuorexa [JOK

167 cUcTeMaTu3alys 3HaHUM 110 TeMe htlfpsj?/ljmTe(Il(soc])lru/ﬂcs9d38
"KopmycKyJIsIpHO-BOJIHOBOM Ayanu3m" o '
PesepBubIil ypok. O60011eHIE 1

b K

168 CHUCTEeMaTH3aIvs 3HAHUH 110 TeME h?fjifjjjii?ﬁ/lfﬂ L654
"®usuka aroma" T '
PesepBHeIit ypok. O600ICHHE 1
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30BATEJILHOM ITPOT'PAMMBI10 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTarta

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUsSI 0CHOBHOM
00pa30oBaTeJIbHOM MPOrPAMMBI CpelHero 001ero 00pa3oBaHus

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

10.2

YyuTeiBaTh TpaHUIB TPUMEHEHUS HM3YYCHHBIX (PU3UUYECKUX MOJIETICH:
MaTepuaibHasi TOUKa, MHEepIHallbHasl CUCTeEMa O0TcuéTra, abCOJIFOTHO TBEPIOE
TEJI0, UJICATIBHBIN T'a3; MOJEIN CTPOEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEN,
TOYEUHBIN DJICKTPUUECKUM 3apsi — IPH pelieHnr GU3NIECKUX 3a71a9

10.3

Pacnio3naBate ¢u3nueckue sSBiIeHUs (MIPOLECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISPHO-KUHETUUECKON TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IOpSIMOJIMHEMHOE JBM)KEHHE, CBOOOJHOE IMaJeHHE TeJ, MABMXKEHUE 110
OKPYXKHOCTH, WHEpIUs, B3aWMOJACHCTBHE Tel; AUQQy3usi, OpOyHOBCKOE
JBIDKEHUE, CTPOEHUE JKUJIKOCTEH M TBEPHABIX TeJ, U3MEHEHUE 00BhEMa Tel
Opy HarpeBaHUM (OXJIaX/IEHHUHU), TEIUIOBOE paBHOBECUE, HCIapeHue,
KOHJICHCallUs, MJIaBJIeHHEe, KpUCTaUIN3alusl, KUIIEHUE, BJIa)KHOCTh BO3/1yXa,
MOBBILICHHE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b
MEXIy MapaMeTpaMy COCTOSIHUS ra3a B M30IPOLIECCAX; IEKTPU3ALHUS Tell,
B3aMMO/ICHCTBUE 3aps 0B

10.4

OnuceiBaTh MEXaHUYECKOE TBUKCHHE, HCIIOJIB3YS (PU3NICCKUEC BEITHUNHBI:
KOOpJIMHATA, MyTh, MIEPEMEIIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUia,
UMITYJIbC ~ TeJla, KUHETHYEeCKas »dHEPrusi, TMOTCHIMAIbHAS JHEPTrusi,
MexaHuW4eckas paboTa, MeXaHWYEeCKas MOIIHOCTh, TPU ONMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3MYECKUN CMBICI HCTOJIB3YEMBIX BEIIMYWH, HX
0003HAaYEHHUS W EIUHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE JIAHHYIO
bu3NYEeCKyI0 BEIUYUHY C APYTUMHU BEIMYUHAMU

10.5

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TE€JN U TEIUIOBHIE SIBJICHUS,
UCHOJB3YS (PM3MUYECKUE BETUYMHBI: JaBJIEHUE Ta3a, TEMIIeparypa, CperHss
KUHETUYecKast SHEprus Xa0THUYECKOTO JIBUKEHUSI MOJIEKYJI,
CpelHEeKBaJpaTUYHasi  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSIS 2Heprus, padora rasza, Kod(Q(UIUEHT IOJIE3HOrO AeHCTBUA
TEIUIOBOT'O JBUTraTessl; IPU ONMCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI UCHOJBb3YyEMbIX BEIMYMH, UX OOO3HAUYEHUS U €IUHHIBI, HaXOIUTh
(GopMyIbl, CBS3bIBAIOIIME IAHHYIO (DU3MYECKYI0 BEJIMYHMHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceiBaTh  M3yYEHHbIE  JJIEKTPUYECKHME  CBOWCTBAa  BEIIECTBA U
AJIEKTpUYECKUE SIBJIEHUS (IPOIECChl), UCHOIb3Ys (hHU3HUECKHUE BEINUYHHBDI:




JNEKTPUYECKUN 3apsll, JJIEKTPUYECKOE II0Jie, HAMpPsLDKEHHOCTh IO,
MOTEHLUAN, Pa3HOCTh MOTEHIIUAJIOB; MIPHU ONKUCAHUU MPABUIBHO TPAKTOBATh
¢buznyecKuil CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAYCHUS U €UHUIIBI;
yKa3bIBaTh (OpPMYIIbl, CBSA3BIBAIOIIME TAaHHYIO (PU3NYECKYIO0 BEIMYHUHY C
JIPYTMMU BeTUYHMHAMU

10.7

aHAJTM3UPOBATh (U3UYECKUE TIPOLIECCHI M SBJICHUS, UCTIONB3Ys (DU3UIECKUE
3aKOHBl W TPUHIMIBL 3aKOH BceMHpHOro Ttsrotenus, [, Il m I 3axoHbI
HproToHa, 3aKOH COXpaHEHUSI MEXaHMYECKON IHEPIrHH, 3aKOH COXPaHEHHUsS
UMITYJIbCa, TPUHLMI  CYNEPHIO3UIMUA CHUJI, MPUHIMI  pPaBHOIPABUS
WHEPLUHUAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUYECKYIO0 TEOPHUIO
CTPOCHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CpEAHEH KUHETUYECKOM
SHEPTHH TEIJIOBOTO JIBIDKCHHsI MOJIEKYJT ¢ aOCOJIOTHOH TEeMIEpaTypou,
MEpPBbIA 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPaHEHUS DJICKTPUYECKOTO
3apsna, 3akoH KyroHa; mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTeMaTHYeCKOEe BBIPAKEHUE M yCIOBHS (TpaHUIbI, 00JIaCcTH)
MIPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE TPUHIMMBI JEHCTBUS MAalIMH, TNPUOOPOB H
TEXHUYECKUX  yCTPOMCTB; pa3nuyaTh yCIOBUS HUX  0O€30MacHOro
UCIIOJIb30BaHUS B TIOBCETHEBHOM KU3HU

10.9

BrimomaaaTte OKCIICPUMCHTBI 10 HCCICAOBAHUIO (bl/ISI/I'—IeCKI/IX SIBJICHUA U
IMPOLECCCOB C UCITOJIB30BAHHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/H71; IIpu 5TOM
dbopmyaupoBath IpodieMy (3a1ady) U THIOTE3y YYEOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000pYIOBaHUS, TIPOBOAUTH OTIBIT
U QOPMYJIMPOBATH BHIBOJIBI

10.10

OcyuiecTBiTh MpsIMbIE M KOCBEHHBbIE M3MEpPEHHUS (PU3MUECKUX BEJIUYUH;
IpU 3TOM BBIOMpATh ONTHMAaJbHBIA CHOCOO M3MEpPEHHUsT M HCHOJIb30BaTh
W3BECTHBIE METObI OLIEHKH ITOIPEIIHOCTEN N3MEPEHNI

10.11

HccrnenoBaTh  3aBUCHUMOCTH  MEXIY (U3NYECKMMU  BEIUYMHAMH  C
UCIIOJIb30BAHUEM IPSMBIX M3MEpPEHUH; IIpU O3TOM KOHCTPYHPOBAaThb
YCTaHOBKY, (DUKCUpOBaTb  pe3yjbTaTbl  IOJYyUYEHHOM  3aBUCUMOCTHU
¢u3MUecKnX BEIMYMH B BHJE TAaONWI M TpaduKOB, IenaTh BBIBOABI TI0
pe3yapTaTaM UCCIEI0BAHMS

10.12

CobmoiaTh ipaBuiia 0€30MacHOTO TPyAa MPY MPOBEICHUHU UCCIICIOBAHUIA B
paMKax yueOHOro 3KCIIEpUMEHTa, Y4eOHO-HCCIIEI0BATEIBCKOW U TPOSKTHOM
NCSITEIBHOCTH C  HCIOJb30BAHUEM  HM3MEPHUTEIBHBIX  YCTPOWCTB W
1abopaTOpHOTro 000PYT0BAHUS

10.13

Pemats pacuéTHble 3amauu C SIBHO 3aJlaHHOW (PU3MYECKOW MOJIENbIo,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMITE; HA OCHOBE aHAJIM3a yCIOBHS
3a/1a4¥l BBIOUPATh (PU3UUECKYIO MOJIEINb, BBIACIATh (DU3HMUECKUE BETUIHHBI
u QopMymnbl, HEOOXOAWMBIE IS €€ pelIeHUs, MPOBOAWTH PACU€Thl U
OIICHUBATH PEAILHOCTh MOJIYYCHHOTO 3HAYCHUS (PH3UUECKON BETHUHNHBI

10.14

Pemrats Ka4CCTBCHHBIC 3aJa4u: BbBICTPAUBATDH JJOTHYCCKHU




HENPOTUBOPEUMBYIO IIETMIOYKY PacCyKJIEHHI C OMNOpod Ha H3Yy4YCHHbIE
3aKOHbI, 3aKOHOMEPHOCTH U (pU3MUECKUe SABICHUS

10.15

Ucnonp3oBath  mpu  pemieHMH  y4eOHBIX  33Jad  COBpPEMEHHbIE
MHGOPMAIIMOHHBIE  TEXHOJOTMM  JJI1  TOUCKa, CTPYKTYpPHUpPOBaHUS,
UHTEpIIpPETallud W MpPEACTaBICHUs Y4YeOHOM U  HAyYHO-IOMYJISIPHOMN
uHbOpMaIlMKU, TMOJYYEHHON W3 pa3IMYHbIX MCTOYHHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJIyUaeMyH0 HH()OpMaIUIO

10.16

[TpuBOAMTH IPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE IPOLIECCOB OKpPYXKAlOIIEro Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Hcnonn3oBath TCOPCTUUCCKUC 3HAHUS T10 (1)I/I3I/IKG B HOBCGI[HCBHOﬁ KHU3HHU
s obecriedeHns 0€30MacHOCTH MpH  OOpalieHHH ¢ OpubopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, U COXPAHEHHS 3I0POBbSI U COOJIOJCHHS
HOPM 3KOJIOTHYECKOT0 IIOBEICHUS B OKpY>KaloIlel cpene

10.18

PaGorate B Tpymme C BBIOJHEHHWEM Pa3UYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbI, PAlMOHATBEHO PacpeeNiaTh 00I3aHHOCTH U
IJIaHUPOBATL JACATCIIBHOCTb B HCCTAHAAPTHBIX CHUTyallUAdX, aJACKBATHO
ONCHUBATh BKJIaA KaXJ0ro w3 Y4YAaCTHUKOB TPYIIIIbLI B PCHICHUC
paccmaTpuBaeMoil mpooOIeMbl

11 KVIACC

Kon
NpoBepsIEeMOro
pe3yjabTarta

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaAMMBbI CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBATh HA MPHUMEpax pojb U MecTo (pusuku B popMupoBaHUH
COBPEMEHHOM HAYyYHOW KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHHUKHU
U TEXHOJOTU, B MPAKTUYECKOW JEATEIbHOCTH JIOJECH, LEIOCTHOCTh M
€IMHCTBO (PU3NYECKOMN KapTUHBI MUpa

11.2

Y4YuThIBaTh TPAHHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOMAETICH:
TOYEUYHBINM DJIEKTPUYECKUM 3apsij, sepHas MOJEIb aToMa, HYKIOHHas
MO/I€Ib ATOMHOTO SJIpa MPH pelIeHUH (PU3MUECKUX 3a7a4

11.3

Pacnio3naBate ¢u3nueckue sSBiIeHUs (MPOLEcCch) U OOBSICHIATh UX HAa OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKHA UM KBAaHTOBOM (DM3MKM: BIIEKTpHUYECKast
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, MJIEKTPOMArHUTHAS MHIYKIMS, ACHCTBUE
MarHUTHOTO TIOJsI HAa TPOBOJAHUK C TOKOM W JBWKYIIUICS 3apsn,
AIIEKTPOMAarHUTHBIE KosieOaHus u BOJIHBI, NpSIMOJIMHEHHOE
pacmpocTpaHeHHE CBeTa, OTPaKeHHWe, IpeJoMIeHHe, UHTepdepeHus,
JUQpakus W MOJSPU3ALUsl CBETa, NUCIEPCHs CBETA, (POTORIEKTPHUESCKHUMA




apdext (pororddexT), cBeTOBOE NaBieHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  €CTeCTBEHHAas M  HCKyCCTBEHHas
PaTnoOaKTUBHOCTh

11.4

OnuceiBaTh M3y4YECHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKUE, DJIEKTPUUYECKYI0 MPOBOJAUMOCTb pA3IUYHBIX Cpel) H
JNIEKTPOMAarHuTHBIE  sIBIIEHUs  (IIPOLECCHI), HCMONB3Ys  (U3NYECKUE
BEJIMUMHBI: JIEKTPUUECKUI 3aps, CHIa TOKa, dJIEKTPUUECKOe HANpPsUKEHUE,
3JICKTPUYECKOE COIMPOTHBIICHUE, Pa3HOCTh moTeHImanoB, JJIC, pabora
TOKAa, WMHIAYKIMS MAarHUTHOro mojis, cuia Awmmnepa, cuwia JlopeHua,
UHyKTUBHOCTb KaTyIIKH, SHEPTUs IEKTPHUECKOr0 U MAarHUTHOIO MOJEH,
IepUoJ U 4YacToTa KojieOaHUIl B KOJeOaTeJIbHOM KOHTYpE, 3apsja U Ccuia
TOKa B TIpollecc€ TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KOJIeOaHMH,
(GoKycHOE pacCcTOSIHUE€ M ONTHYeCKas CHja JIMH3bI; IIPU  ONUCaHWUU
NPaBUIbHO TPAKTOBaTh (PM3UUECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX
0003HAaYeHHUs W €IUHMIIbI;, YKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO
(GU3NUECKyI0 BETUUUHY C IPYTHMMHU BEJIMYMHAMU

11.5

OnuchiBaTh M3y4EHHbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOIb3YS
(Gu3nUecKre BeIUYMHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JAJMHA BOJIHBI
M 4YacToTa CBETa, SHEPrusi M HMIYJbC (POTOHA, MEpPHOA IOJypacrnaja,
SHEprus CBA3M ATOMHBIX s/iep; NPH ONMCAHWUU TPaBWIBHO TPAKTOBATb
(GU3MUecKnil CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €AMHULIBI;
yKa3bplBaTh (DOPMYJIbl, CBSA3BIBAIOIIME AAHHYIO (U3MUECKYIO BEJIMYHMHY C
JPYTUMH BEJTMUYMHAMM, BBIYUCIIATH 3HaUCHHE (PU3NUECKOI BETMUMHBI

11.6

Anann3upoBaTh GU3NYECKHE MPOLIECCH] U SIBICHUS, UCIIOIb3Ys (PU3NUECKUE
3aKOHbl M TNPUHUMIBL 3akoH OMa, 3aKOHBI IOCJIEN0BATEIbHOIO MU
HapajieIbHOrO COeAMHEHHs IPOBOIHUKOB, 3aKoH JIxkoyns — JleHna, 3akoH
3JIEKTPOMArHUTHOM MHIYKLHH, 3aKOH NMPSIMOJIMHEHHOIO pacHpOCTpaHEHUs
CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE
OnHmTeiiHa 111 QoTordexTa, 3aKOH COXpAaHEHHUS DSHEPruM, 3aKOH
COXPAaHEHHUs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOTO 3apsia, 3aKOH
COXPAaHEHHsI MAacCOBOTO YHCJIA, MOCTyNaThl bopa, 3aKOH pajnOaKkTUBHOIO
pacraza; Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIpQXEHHWE M yCJIOBHS  (TpaHMIbI,  00JacTn)
IPUMEHUMOCTH

11.7

OHpeI[eJ'IHTB HaIllpaBJICHUC  BCKTOpAa HMHAYKIMK  MArHUTHOI'O  IIOJIA
IMPOBOJHUKA C TOKOM, CHJIbL AMnepa 1 CHUJIBIL HopeHua

11.8

CTpouTh ¥ OINHKCHIBATh H300pa)K€HHE, CO3/I1aBaEMOE TUIOCKHM 3€pKaJioM,
TOHKOH JIMH30H

11.9

Brimonaarte SKCIICPUMCHTBLI MO HCCICOOBAHNIO (1)I/I3I/I‘I€CKI/IX SIBJICHUA U
IMPOLCCCOB C UCITIOJIB30OBAHUEM IIPAMBIX U KOCBCHHBIX I/I3Mep€HI/II>'I; IIpu 5TOM
dbopmynupoBath podieMy (3aaady) M THIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJUTE OTIBIT
U GOpPMYJIPOBATH BHIBOJIBI




11.10

Ocy1iecTBISATh MpsIMblE U KOCBEHHBIE M3MEpPEHHUS (PU3UUECKUX BEJIUYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHHUsT U HCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTeH U3MEPEHHI

11.11

HccnenoBath 3aBUCUMOCTH  (U3HUECKUX BEIMYMH C HMCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHJC
Tabnui u rpaduKoB, Je7aTh BBRIBOJIBI TIO PE3yJIbTaTaM MCCIIECIOBAHUS

11.12

CobmronaTh mpaBuiia 6€30MacHOTO TPY/la MPU MPOBEACHUH UCCIIEI0BAHUM B
paMkax yuyeOHOro SKCIepUMEHTa, Y4eOHO-HCCIIeI0BAaTEIBCKON M MMPOSKTHON
NESTCIIbHOCTH € WCIOJB30BAHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB U
1ab0paTOPHOTO 000PYTOBAHMS

11.13

Pemate pacuérHble 3a7aydl ¢ SBHO 3aJaHHOM (DU3MYECKOH MOJEIBIO,
UCTIONB3Ysl (PM3UUECKUE 3aKOHBI M MIPUHIUIIBI; HA OCHOBE aHAaJIHM3a yCIOBHA
3a/1a4¥l BRIOUPATHh (PU3UUECKYIO MOJIENb, BBIACIATh (DU3MUECKHUE BEITUIHHBI
U (opMynbl, HeoOXoAMMbIE aisi €€ peleHHs,, MPOBOJAUTH PacdEThl H
OLIEHUBATh PEATHLHOCTD MOIYUYECHHOTO 3HAUCHHSI (PU3MIECKON BEIIMIMHBI

11.14

Pewats Ka4eCTBCHHBIC 3a1a4u: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LETIOYKY paCCyXICHHM C ONOPOM Ha W3y4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

11.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ady  COBPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJIOTMH s TOUCKA, CTPYKTYPUPOBAHUS,
UHTEpIpETallud M TpeJCTaBleHUs] Yy4eOHOH M  Hay4YHO-IOMYJISPHOM
UHPOpPMALIMU, TOJYYCHHOM U3 pa3IU4YHBIX HMCTOYHUKOB, KPUTHUUYECKH
aHAJM3UPOBATh MOyyaeMyto HH(POpMAIUIO

11.16

OOBSCHATh TPUHIMUIIBI JEWCTBHS MAIIWH, NTPHOOPOB W TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX 0€30MacHOr0 HCIONb30BaHHUS B
IOBCEIHEBHOM KU3HU

11.17

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

11.18

Hcnonp3oBaTh TEOpeTHUECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM JKHU3HU
Uit obecriedeHusi 0€30MacHOCTH Mpu  oOpaiieHuu ¢ mnpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ul COXPAaHEHMs 310POBbsl U COOJIIOJCHMS
HOPM 3KOJIOTHYECKOTO MOBEIEHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B rpynne ¢ BBIHIOJHCHUCM PAa3JIMYHBIX COHHAJIBHBIX pOJ'ICfI,
MJIAaHUPOBATH PAa0bOTY TPYIIIBI, PAllMOHAIBHO PACIPEACIATh 00S3aHHOCTU U
INIAaHUPOBATh JACATCIBbHOCTb B HCCTAHAAPTHBIX CHTyallMAX, aJCKBATHO
ONCHMBATH BKJIaA KaXJ0ro w3 Y4YaCTHUKOB TIPYyIIbl B PCIICHUC
paccMaTpuBaeMou MPOOIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Kox nposepsiemoro

pasaejia 3JIE€MEHTA

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupone. Hayuynele meTonbl
MIO3HAHUs OKpy Karolero Mupa. Posb sxkcniepumenTa
U TEOpUM B IIpOLECCE IIO3HAHUA IPUPOABL.
DKcIepuMeHT B (hU3HKe

1.2

MogenupoBanre  (U3MYECKUX  SBICHUH  H
nporeccoB. Hayunble rumnotessl. ®Pusndeckue
3aKOHBl W TEOpUU. ['paHUIBI MPUMEHUMOCTH
¢u3mueckux 3akoHOB. [IpMHLIMI COOTBETCTBHSL.
Pore u wMecto ¢usuku B (popMHpOBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MHUpa, B
NPaKTUYECKOH NeATETbHOCTH JIOAeH

MEXAHHWKA

#i#HPar##KMHEMATHKA

2.1.1

Mexannueckoe JABMOKCHUC. OTHOCHUTENLHOCTD
Mexanmueckoro gaBmkeHud. Cucrema  oTcuéTa.
TpaekTopust

[lepememienue, CcKopocTb (CpedHsisl CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOU
TOYKH, UX IMPOCKIHMKU HA OCH CUCTCMbI KOOpAWHAT.
CrnosxeHue nepeMenieHuii u ClI0KeHne CKOpOCTel

2.1

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHMs, IYTH U IEPEMEIICHUSA
MaTepUaAIbHOU TOUYKH OT BPEMEHHU

CBobOoaHoe najzieHne. Y cCKopeHrue cBOOOTHOTO
najJacHus

KpuBonuneiinoe JIBIDKCHHE. PaBHOMEpHOE
JBU)KECHUE MATEpPUAJIbHOW TOUYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIMHENHAsT CKOpOCTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENbHOE YCKOPEHUE

Texunueckue YCTpOﬁCTBaZ CIIMAOMECTpP, ABHIKCHHUC
CHapAA0B, HCITHBIC U pEMCHHBIC IICPCAaun

[IpakTuueckue paboTel. M3mMepeHne MrHOBEHHOMN




ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXIY
MyTSAMH, MIPONCHHBIMU TEJIOM 3a
nocie0BaTeIbHbIe PaBHbIE MPOMEXYTKH BpPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUM C HaYalbHOM
CKOPOCTBIO, paBHOW Hymi0. V3yueHue IBUKEHHS
HIapuka B BSI3KOW >KMIKOCTH. V3ydyeHue ABMKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

#H#Par### JUHAMUKA

2.2.1

[Ipunnun otHocurensHOocTH ['anmunes. Ilepsbiid
3akoH HprotoHa. MlHeprmanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cuil

223

Bropoii 3akoH HeroToHa 151 MaTepuanbHON TOUKH B
uHepuuaibHoi cucteme otcuéra (MCO). Tperwmii
3ak0oH HploTOHA /1711 MaTepualIbHBIX TOUEK

224

3aKoH BCCMHUPHOI'0 TATOTCHUA. Cuma  TsDKECTH.
HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUS
CKOJIBXKEHUSI M cuia TpeHus mokos. Koapdumment
Tpenusi. Cuiia CONMPOTHBIICHUS TPU JBIKCHUH TeJa
B JKUIKOCTH HJIU Ta3e

2.2.7

HOCTyrIaTe.HI:HOC n BpalaTeJIbHOC JABHOXXCHHUC
a0COJIIOTHO TBEPJOTO TeNa

228

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

229

Texunueckue YCTpOﬁCTBaI INOAIIMITHUKH, IBHKCHUC
HCKYCCTBCHHbLIX CITYTHHUKOB

2.2.10

[Ipaktuueckne paboTel. M3ydyeHuwe JIBWKCHHS
Opycka 10 HAKJIOHHOW IUIOCKOCTH TIOJl JIEWCTBHEM
HECKOJbKHMX cuil. MccnenoBanue 3aBUCHUMOCTH CHJ
YOPYTOCTH, BO3HUKAOIUX B JedhopMupyeMoi
INpyKUHE U PE3WHOBOM 00paslie, OT BEIMYHHBI UX
nedopmaruu. VccnenoBanue ycioBUil paBHOBECHS
TBEPJOTO TeJla, UMEIOIIETO OCh BpalCHUS

23

##HPart#H##3AKOHBI COXPAHEHUW A B MEXAHUKE

2.3.1

Nmmynsc MaTepUaJIbHOW  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMIyJIbC CHIIBI U U3MEHEHUE
UMITyJIbCa Tella

232

3akoH coxpaHeHusa umiyibca B MCO. PeaktuBHOe
JBUKECHHE




233 PabGota cuibl
234 Mo1HOCTb CHIIBI
)35 Kunernueckass »sHepruss MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[lorenumaneHas 3Heprus. IloreHumanbHas sHEprus
236 yIpyro nepopMHUpPOBaHHON IIPYKUHBI.
o [TorennuansHast 3Heprus Tesa BOIU3U MOBEPXHOCTH
3emin
[ToreHnnanbHBIE U HENOTEHLIHAIbHBIE CHUIBIL. CBSA3b
237 paboThl HEMOTEHLUMANbHBIX CHJI C W3MEHEHHEM
o MEXAHUYECKOM DHEPrMM CUCTEMBI TeEl. 3aKOH
COXPAHEHHUsI MEXaHUUYECKOHN HEPTUN
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue  yCTpPOMCTBA:  JABWIKEHUE  PAKeT,
o BOJIOMET, KOTIEP, MPYKUHHBIH MTHCTOJICT
[IpakTuyeckue padboTsl. 3yueHue cBs3U CKOPOCTEH
5310 TEN NpU Heynpyrom ynape. MccinepoBaHue CBsI3U

paboThl CHJIBI C HW3MEHEHHEM MEXaHUYeCKOH
DHEPIUHU Tela

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
###Par#t##OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU

OCHOBHBIC MTOJIOKCHUS MOJIEKYJISIPHO-

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

3.1.2 Tel W OOBSICHEHHWE CBOWCTB BEIICCTBA HAa OCHOBE
3THUX MOJeIIeH

313 Macca MOJIEKYJI. KommnuecTso BEILECTBA.
[TocTostnuast ABoraapo

3.1 314 TeroBoe  paBHOBecue. Temmepatrypa U eé

m3mepenue. [lkana remneparyp Lienscus
Mopnens upeansHoro raza. OCHOBHOE ypaBHEHHUE

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

3.1.6 KMHETUYECKOM HSHEPruM  TEIUIOBOTO  JIBHXKCHUSA
yactull ra3a. [1Ikana temnepatyp Kenbpuna

317 VpaBuenne Kianeiipona — MenngeneeBa. 3akoH
JanbpToHa

3.1.8 I"a3zoBbIe 3akoHbI. M30Mpo1iecchl B U1€adbHOM Ta3e ¢




MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMa,
n30x0pa, u3odapa

TexHudeckue ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue paboTel. M3mMepeHne Macchl BO3ayXxa
B KJIaCCHOM KoMHare. MccienoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUNKHA

3.2.1

TepMoauHamMmuueckast cUCTEMA. BuyTpennsis
SHEPTHsI TEPMOJIMHAMHYECKOW CHUCTEMBI U CIIOCOOBI
e€ U3MEHEHUS

322

KonudectBo Temmotel u  pabota. BHyTpeHHss
SHEPTrUsi OJHOATOMHOIO UEaIbHOTO rasa

3.23

Bunast TeIIoTnepeIavuu: TETIONPOBOIHOCTb,
KOHBEKIIMsA, W3IydeHue. TermmoéMKOCTh  Tena.
VnaenpHasgs  TEeMIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIUIONEepeaayue

324

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

3.2.5

TennaoBeie MAllIUHBbI. [TpuHIMIIBL JICUCTBUS
TEIUIOBBIX MammH. [IpeoOpa3oBaHus »HEPruM B
TermoBbIX MamuHax. Koaddumument mnone3noro
nevctBus (manee — KI1/1) teroBoit mamuusl. [{uki
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TtepmomuHamuku. HeoOpaTumocTh
IIPOLIECCOB B NpUpoAe. TeIuloBble IBUTATEIN.
DKosornyeckue npo0aeMbl TEIIO3HEPTETUKH

3.2.7

TexHuueckue YCTpOﬁCTBaZ ABUTI'aTCJIb BHYTPCHHCT'O
CropaHus, OBITOBOM XOJIOAUJIbHUK, KOHAUTTUOHECD

3.2.8

[Ipaktuueckne padoTel. H3mepenune ynenbHOMN
TEIUIOEMKOCTH

33

#itPar#H##AI'PEIATHBIE COCTOAHUA BEILIECBA. ®A30BbIE

I[TEPEXO/IbI

3.3.1

[TapooOpazoBanre u kouaeHcamus. Mcmapenue u
KUTIEHWe. Y7enbHas TemjioTa MapooOpa3oBaHMS.
3aBUCHMOCTh TEMITEpaTyphl KUIICHUS OT JaBJICHUS

332

AOComIOTHAs ¥ OTHOCUTEINbHAS BIAYKHOCTh BO3TyXa.
Hacpiiennsiit nap

333

Tépmoe Ttemo. Kpucramnmmyeckue u amopdHbIe
Tena. AHU30TPONHS CBOWCTB KpUCTALIOB. JKuakue




Kkpuctajibl. CoBpeMeHHbIE MaTepHaIb

IInaBnenune m KpucCTallIn3alus. VaenpHas TemiaoTa

3.34
riasnieHus. Cyomumanus
3.3.5 YpaBHEeHHE TEIUIOBOTO OamaHca
Texuuyeckue yCTpOiicTBa: TUTPOMET] u
136 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOIYYEHUS
o COBPEMEHHBIX  MaTEepHaJoB, B  TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU
337 [TpakTueckue paboTel. W3MmepeHue BIaKHOCTH
o BO3JyXa
4 DJIEKTPOIMMHAMUKA
#H##Par### I JIEKTPOCTATUKA
411 DnekTpu3aiust Tel. OJJeKTpudeckui 3apsa. Jlsa
o BHUJIA 3JIEKTPHUYCCKUX 3aPsII0B
4.1.2 [IpoBOAHMKHU, AUBIEKTPUKHU U MOTYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOT0 3apsia
4.1.4 B3aumopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuuecKoe roJie. Hanpsxénnocts
4.1.5 anekTpudeckoro mnois. IlpuHnun cyneprosuiuu.
JIvHMM HANIPSYKEHHOCTH DJIEKTPUYECKOTO TTOJIS
416 PaGora cui 3JEKTPOCTATUYECKOTO HOJIA.
o ITorennman. Pa3HOCTh IOTEHLIMAIIOB
4.1 [IpoBOAHMKM W  JOUDJIEKTPUKA B  MOCTOSHHOM
4.1.7 BIIEKTPUYECKOM noJe. JusnekTpudeckas
MPOHUIIAEMOCTh
OnektpoémkocTb. KoHaeHcaTop. IIEKTPOEMKOCTh
4.1.8 IJIOCKOTO0 KOHJIEHCATOpa. ODHEPrusi 3apsiKEHHOIO
KOHJIEHCaTopa
Texauueckue YCTpOMCTBA: AIIEKTPOCKOTI,
419 IIEKTPOMETP, AJEKTpOCTaTUYECKas 3aIuTa,
o 3a3eMJIEHUE  DJIEKTPOIPUOOPOB,  KOHJAEHCATOP,
KCEpPOKC, CTPYWHBIN IPUHTEP
41.10 [IpakTrueckue paboTHL. N3mepenue
o 3JIEKTPOEMKOCTH KOHIEHCATOpa
H#HPar##HITOCTOSIHHBIN SJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX
CPEAX
47 YcnoBus CYIIIECTBOBAHHUS MOCTOSTHHOTO
' 4.2.1 JNEKTpUYECKOro Toka. Mcrounnku Toka. Cuiia Toka.
[TocTosHHBIN TOK
42.2 Hanpspoxkenue. 3akon Oma 115 ydacTka Henu




423

DIIEKTPUYECKOE CONIPOTHUBJICHUE. VYnenbHoe
COTIPOTHBIICHHUE BEIIECTBA

4.2.4

HOCJ’IGI{OB&TCJ’IBHOG, nmapajjiCJbHOC, CMCIIAHHOC
COCAMHCHHUEC ITPOBOJHUKOB

4.2.5

Paborta snektpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MOIIHOCTH QJICKTPHUYICCKOI'0 TOKA

4.2.7

ajekTpoaBkymas cwia (mamee — OJJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3akoH OmMma JUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoii nenu. Kopotkoe 3aMpIikaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. CBoiicTBa
JEKTPOHHBIX ITYYKOB

4.2.10

[MomynpoBomnuku. CoOCTBEHHAass W MpPUMECHas
IPOBOAMMOCTh IOJXYIPOBOAHMKOB. CBoOMCTBa p-n
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

4.2.11

DNEeKTPUYECKUM TOK B 3JIEKTPOJIUTAX.
DIEKTPONIUTHYECKAS AUCCOLMALIMS. DIEKTPOIIU3

4.2.12

SHGKTpI/I‘IeCKI/Iﬁ TOK B rasax. CamMoCTOSTEIIbHBIN U
HECaMOCTOSTEIbHBIMN pa3psan. PaznuuHbie  TUNBI
CaMOCTOATCIIBHOTI'O pa3psaa. Mounnus. I1na3zma

4.2.13

TexHuueckue yCcTpoiCTBa: aMIIEpMETP, BOJBTMETD,
peocTaT, HICTOYHHUKH TOKa, 3JEKTpOHArpeBaTeIbHbIE
npudopHlI, 3EKTPOOCBETUTEHHbBIE npuOopHI,
TEPMOMETP CONPOTHBICHUS, BaKyyMHBIA JHOJ,
TEPMHCTOPHI u (bOTOPE3UCTOPHI,
MOJTYTPOBOTHUKOBBIN MO/, TaTbBaHUKA

4.2.14

[IpakTuueckne paboTel. M3ydeHue CcMeENaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uUCTOYHHMKA TOKAa H  €ro
BHYTPEHHETO COTPOTUBIICHUSI. Habmonenue
AIEKTPOIIH3a

11 KVIACC

Kon

Koanposepsiemoro

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA




pa3nena
4

3JIEMEHTA

OJIEKTPOAMMHAMUKA

4.3

###HPart#H#MAT HUTHOE ITOJIE. SJIEKTPOMATHUTHA A MHAYKLNWA

43.1

IlocTostHHEIE MAarduThl. BzaumoneticTtBue
HOCTOSHHBIX MarHUTOB

432

MaruautHOe noje. BekTop MarHMTHOM MHAYKIUU.
[Ipunmun cynepno3unuu. JIMHUKM MarHUTHOM
MHAyKIuU. KapTuHa TMHUNA MarHUTHOW MHIYKITUU
I10JI IOCTOSIHHBIX MarHUTOB

433

MarauTHOE MnoJie MpoOBOAHUKA ¢ TOKOM. KapTuHa
JUHUW TOJS JIMHHOTO TPSMOTO TPOBOJAHUKA H
3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHHUKA, KATYIIKH C
TOKOM. OneIT Opcrena. BsaumogeiicTBue
MPOBOJTHUKOB C TOKOM

4.3.4

Cuna Amriepa, €€ MOJlyJIb U HaIllpaBJICHUE

4.3.5

Cuna Jlopenua, €€ MOAyJdb U HampaBJCHUE.
JBrm>keHUEe 3apsyKEHHOM YacTHIBI B OJHOPOJHOM
MarHuTHOM mnoJje. Pabora cuisl Jlopenna

4.3.6

SIBIIEHUE DIEKTPOMArHUTHOW UHAYKLIUN

4.3.7

ITotok BCKTOpa MarHuTHOM HHAYKOUU

4.3.8

OJIC  wuHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
nHayknuu Oapanes

4.3.9

Buxpesoe snexrpuueckoe nosue. 9JC nHayKIIMu B
MOPOBOAHUKE, MABWIXKYHIEMCA IMOCTYHNATCIBHO B
OOAHOPOJHOM MAarHuTHOM II0JIC

4.3.10

[IpaBuiio Jlenna

4.3.11

NunyktuBHocTh. SIBiieHne camounaykuuu. 2J(C
CaMOMHYKLUHU

4.3.12

:‘)Heprl/lﬂ MAarduTHOTIO IT0JIsI KaTYIOIKHU ¢ TOKOM

4.3.13

DNIEeKTPOMArHUTHOE T0JIe

4.3.14

TexHuyeckue yCTpouCTBa: MOCTOSHHBIE MArHUTBHI,
3JIEKTPOMATHUTBI, 3JIEKTPOJABUTATENb, YCKOPUTEIIH
3JIEMEHTAPHBIX YACTHULl, UHAYKIMOHHAS M€Yb

4.3.15

[Ipaktuyeckue paboTsl. M3yueHne MarHUTHOTO
MoJIsl KaTylIKu ¢ TOKOM. MccienoBanue nercTBus
IIOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
Uccnenopanue SIBIICHUS 3JIEKTPOMATHUTHOMN

WHIYKIIUA

KOJIEBAHUMA 11 BOJIHBI

5.1

##HParr#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHN A




Koneodarensnast cucrema. CBOOOIHBIE KOJIEOaHNS.
l'apmonnueckne konebanms. Ilepwon, dvacTora,
aMIUTUTy1a ¥ (aza KoyieOaHui

[IpyxuHHBIA MasTHUK. MaTeMaTH4EeCKUI MAassTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen  AMHAMUYECKOE  OMHCAHUE
K0J1€0aTeIbHOTO IBUKEHUS

5.14

[IpeBpamienue dSHepruu IpU  TAPMOHUYECKUX
konebanusax. CBA3b  aMIUIUTYABl  KoJjeOaHMi
WCXOJIHOM BEIMYHMHBI C aMIUIMUTYAaMHU KoJjeOaHHH
€€ CKOPOCTH U YCKOPECHMUS

5.1.5

KonebarenbHblii KOHTYP. CBoOonHbIE
JIEKTPOMArHuTHbIE KoJe0aHHs B  HJICAIBHOM
KosuebaTenbHOM  KOHTYype. AHAJIOTUS — MEXIy
MEXaHUYEeCKUMHU u AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyrna Tomcona

3aKoH COXpaHCHHUA  ODHCPIHUH B nacaJlbHOM
K0JIeOATEIbHOM KOHTYPC

BoinyxaeHnbie MEXaHUYECKUE Kosie0aHusl.
Pe3zonanc. Pe3onancHas kpuBasi. BbIHYyXII€eHHbBIE
3IEKTPOMAarHUTHBIE KOJeOaHusl.

[lepemennslit Tok. CHHYycCOMIaTbHBIN IEPEMEHHBIH
TOK.

5.1.9

MOIJ_IHOCTB NEPEMCHHOTO TOKaA. AMHJII/ITYI[HOG u
HeﬁCTBYIOHIee 3HAYCHUC CUJIbI TOKA U HAIIPSPKCHU A

5.1.10

Tpancopmarop. IlpousBoacTtBo, mnepenaya u
notpelieHue NEKTPUIECKON SHEPIUH.
OKOJIOTUYECKME  PpUCKM  IIPU  IPOU3BOJACTBE
ANEKTPUYECKON SHEPIHH. Kynberypa
HCIIOJIb30BaHUs JIEKTPOIHEPTUU B MOBCETHEBHOM
KHU3HH

5.1.11

Texuuueckue YCTPOMCTBA: ceiicmorpad,
3JIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

5.1.12

[IpakTuueckue paboTHL. Uccnenosanue
3aBHCHMOCTH Tepro/ia MalbIX KojJebaHui rpy3a Ha
HUTH OT JUIMHBI HUTH W MAacChl TIpy3a.
HccnenoBanne mnepeMEeHHOTO TOKa B IENU U3
MOCJIEIOBATEIbHO COCAMHEHHBIX KOHAEHCATOpAa,
KaTYyLIKHU U pe3ucTopa

52

##HPar#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHndeckue BOJIHBI, yCJI0BUsA




pacnpocTpaHeHHUS. [Tepuon. CkopocTthb
pacnpocTpaHeHus U JJIMHa BoyiHbL. [lonepeunbie u
MIPOJIOJIEHBIE BOJIHBI

522

#i#tPar###  UHrepdepeHuus u  Au@pakius
MEXaHUYECKUX BOJIH

523

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

524

ONEKTPOMarHUTHBIE BOJIHBL. YCIIOBUS W3IIy4EHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpoB E, B 1 v B 2I€KTpOMaruuTHOU BOJIHE B
BaKyyMe

525

CBoiicTBa 3JMEKTPOMATHUTHBIX BOJH: OTpa)K€HHE,
IPEJIOMJICHUE, NoJIsipU3aLus, Iudpakuus,
uHTepdepeniys. CKOPOCTb 3NEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana »aE€KTPOMAarHUTHBIX BOJH. [IpuMeHeHue
3JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paanocCBA3n n TCJIICBUCHUA.
Pagunonokanusa. DIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYKaroIlei cpeapbl

5.2.8

Texauueckue YCTPOWCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPAa3ByKOBas JUAarHoCTHKa B
TEXHUKE W MEIHIMHE, Panap, paguolpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neuyn

53

#iHPar##OII TUKA

5.3.1

[IpsiMonuHeitHOE ~ pacmpocTpaHEHHE CBeTa B
oJHOpoHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n300paxeHuii B MIOCKOM 3epKaje

533

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHUS CBETA.
AOCOJIFOTHBIN MMOKa3aTeNh MPETOMICHHS

534

[lonHoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

53.5

Hucnepcus cBera. CIOXKHBIN cocTaB OEI0ro cBeTa.

IIBer

5.3.6

CoOuparole ¥ pacceuBarolye JUH3bL. ToHKas
nuH3a. POKYyCHOE pacCTOSHUE U ONTUYECKas CUja
TOHKOM nuH3blL. [locTpoeHue wu300pakeHuidl B
COOMpAIOIINX U paccenBaIONIMX JHH3ax. Popmya
TOHKOH JIMH3BI. Y BEIMYCHHE, TaBaEMOE JIUH30M

5.3.7

[Ipenenst MPUMEHUMOCTH reOMETPUUYECKOMN




OIITHUKHU

Nurtepdepentus ceeta. KorepeHTHBIE UCTOYHHKH.
538 VYcnosus HaOJII0IEHUS MaKCHMYyMOB u

MUHUMYMOB B HMHTEP(PEPEHLIMOHHON KapTHHE OT
JIBYX CUH(a3HbIX KOT€PEHTHBIX HICTOYHHUKOB

Hudpakmus  cera. JudpaknmonHas peméTka.
53.9 YcnoBue HAOMIOEHUS TIIABHBIX MAKCUMYMOB TIPH

najieHud  MOHOXPOMAaTHYeCKOro  CBeTa  Ha
T(QPaKIUOHHYIO PEIIETKY

5.3.10 [longpuzanus ceera

TexHuueckue yCTpOHCTBa: OUKH, ayna,
¢doroanmnapar, IIPOEKIIMOHHBII ammapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAas OINTHKAa,
T(pakIUOHHAs peIIETKa, MOJIIPOU

5.3.11

[Ipaktuueckue pabotel. M3mepeHue mnoxazarTesns
5312 PETOMIICHUS. Hccnenosanue CBOICTB
o n300pakeHuii B nuH3ax. Habmonenue nucnepcuu

CBCTa

DJIEMEHTHI CIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

['panunel IPUMEHUMOCTHI KJIACCUYECKOU
6.1 MexaHukH. [locTynaTel T€OpUN OTHOCUTENIBHOCTH:
' WHBAapUaHTHOCTb MOJAYJSI CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTENIbHOCTH DUHIITEeIHA

62 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
’ 3aMe]IeHHe BpEMEHH U COKPAILEHUE ITTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHON YaCTHIIBI

CBs3p MacChl C DJHEprued ¥  HMITYJIbCOM
64 CBOOOJTHOM YacTHIIBl. DHEPIrUs MOKOS CBOOOTHOM

qaCTHUILbI

KBAHTOBA ®U3UKA

7.1

#iHPar###JIEMEHTBI KBAHTOBOU OITTUKU

®otonbl. dopmyna Ilnanka cBsA3uW dHEpPruu
7.1.1 ¢oTroHa € €ro 4acToTod. DHEPrus M HMITYJIbC
¢dotoHa

OTkpeiTHe U UccaenoBanue Gorodpdexta. OnbIThI
A.I'. CroneroBa. 3akoHbl poTo3ddexra

VYpaBHenune OuHmTeitHa g Gorodddexra.
«Kpacnas rpanuma» porodddexra

7.1.4 Hasnenue ceera. Onbitel [1.H. Jlebenera

7.1.5 XUMHAYECKOE IEUCTBUE CBETA




Texuuueckue YCTpOMCTBA: boTOdIEMEHT,
(dhoTomatuuk, conHeuHas 6atapesi, CBETOAHO]T

7.2

CTPOEHUE ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo
HCCIIE0BaHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJEJIb aTOMa

7.2.2

IToctynater bopa. HM3nydeHue u IOrIOLICHUE
(OTOHOB TIpU MEpPEeXoje aToMa C OJHOTO YpPOBHSA
SHEpruu Ha JApyroi. Buasl cnektpoB. Cnektp
YPOBHEU dHEPrUU aTOMa BOJOpPOAa

7.2.3

Bonnossie cBoiicTBa yactuil. Bomusl ne bpoitns.
Kopnyckynsipao-BoiaHoBo#M nyanusm. Judpakuus
3JIEKTPOHOB Ha KpUCTAJIIIAX

7.2.4

CrnoHTaHHOE€ U BBIHY)KJIEHHOE  HU3JIy4YCHHE.
YcTpolcTBO U IpUHLIKIT PabOTHI Jiazepa

7.2.5

TexHu4ecKkue yCTpOMCTBA: CIIEKTPAJIbHBIN aHAJIN3
(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTuyeckue paboTHI. Habnronenue
JMHEWYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonsl HaOIIOECHUS 51 perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpriTie pagnoaktuBHOCTH. OnbITE Pesepdopaa
[0 OMNpEeAeNeHUI0 CcOoCTaBa  PaJMOAKTUBHOTO
m3nydeHusi. CpoiictBa anbda-, Oera-, ramma-
u3nyuyeHus. BiausHue paguoakTUBHOCTH Ha KUBBIE
OpTraHU3MBbI

7.3.3

OtkpbiTHe mnpoTOHA M HeWTpoHa. HykimoHHas
Mozenb siapa I'eisenOepra — MBanenko. 3apsf
anpa. MaccoBoe uncio aapa. M3otomnsl

7.3.4

Anbda-pacnian. DICKTPOHHBIA W TMO3UTPOHHBIH
OeTa-pacmas. [Namma-uznydenue. 3akoH
pPaJMOaKTUBHOTO pacmajaa

7.3.5

OHeprus CBSI3U HYKJIOHOB B siipe. SInepHble CHUIIBL.
JHedexT maccol sapa

7.3.6

HI[CpHLIC pCaKknuu. HGHGHI/IC " CUHTE3 AACP

7.3.7

Snepubiii  peaktop. TepMoOsIEepHBIA  CUHTE3.
[IpoGneMbl U MEePCHEKTUBBI SACPHON IHEPTETUKH.
DKOJOTUYECKHE aCTIEKTHI sIIEPHON SHEPTETHKU

7.3.8

OneMeHTapHble 4acTHUlbl. OTKpPBITHE IO3UTPOHA.
@DyHIaMEHTAIBHBIE B3aUMOJCHCTBHS




7.3.9

TexHuueckue yCTpOWCTBA: JIO3UMETP, KamMmepa
BunibcoHa, simepHbiii peakTop, aToMHas bomba

7.3.10

[IpakTuueckue pabotel. MccnenoBaHue TpeKoOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3amsi, spKue 3BE3JBI,
IUIAHETHI, X BUJIUMOE JBHKEHHE

8.2

ConHeunas cuctema. [lmaHeThl 3€eMHOI TpYIIIbI.
[InaHeThI-TUTAaHTBI W WX CIYTHUKH, KapIHMKOBBIE
wiageTsl. Masbeie Tena COTHEYHON CUCTEMBI

8.3

Comnne, ¢orochepa m armochepa. ComHeuHas
aAKTUBHOCTb

8.4

Ncrounuk sneprun ConHua 1 3BE3]1

8.5

3BE31bI, UX OCHOBHBIE XAapaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, TeMIIepaTypa, ux
B3aUMOCBs3b. J[MarpaMmMa «CIEKTpPaIbHbIN KIacc —
CBETUMOCTBY. 3BE3 b1 IJIABHOM
IIOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB)» JUTS 3BE3 ] IJIABHOU
II0CJIEIOBATEIIbHOCTH

8.6

H##Par###BuyTpennee CTpPOEHUE 3BE3I.
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKIACHUN
u »Bosroruu CoJIHIIa U 3BE3/1. DTalbl )KU3HU 3BE3]

8.7

Mneunsnii Ilyts — Hama ['anaktuka. CnivpanbHas
cTpykrypa ['anaktuku, pacnpenencHue 3BE31, raza
n neud. llonoxxenne u naBwxkenne ConHLa B
lNanaxTuke. ITnockas u chepuyeckas MoJICUCTEMBI
lNanaxTuku

8.8

Tunsl ramaktuk. PajguoranakTMku M KBas3aphl.
YEpHbIe ABIPHI B AIpax TAIAKTUK

8.9

Bcenennas. Pacmiupenue BceenenHoil.  3akoH
Xab6ma. Pa3zberanue ramaktuk. Bo3pact u pamnyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsiuer Beenennoi». PenukToBoe nsiyueHue

8.10

MacmrabHast CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménnsie po0GIeMbI
aCTPOHOMHUU




IHPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbI CpeHero 001ero
oOpa3oBaHus

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (U3HUYECKUE SBIICHUS

(mpotiecchbl) U OOBSACHATH MX HA OCHOBE M3yUYEHHBIX 3aKOHOB

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

BEJIMUYMHAMU, XapaKTePU3YIOLUMHU (PU3NYECKUE MTPOLIECCHI

ChopMHUpOBAaHHOCTE yMEHHI MPUMEHSITh 3aKOHBI KIACCHYECKON
MEXAHUKH, MOJIEKYJISIPHON bu3uku " TEPMOIANHAMHUKH,
AIIEKTPOAMHAMHUKY, KBAaHTOBOW (DM3MKM Ui aHATU3a U OOBACHEHHS
ABJICHUI MHMKPOMHDPA, MAakpoMHMpa M Meramupa, pasjindaTb yCJIOBUs
(rpaHuLbl, 00MaCTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh
BceoOIni XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
UCIIOJIb30BAaHUSl YaCTHBIX 3aKOHOB; AaHAJIM3MPOBATh  (hU3HUECKHE
IPOLECCHl,  MCIONb3Ysl  OCHOBHBIE  IOJIOKEHMS, 3aKOHBl U

3aKOHOMCPHOCTHU

ChopMHUPOBAHHOCTh YMEHHS pa3inyaTh YCIOBUS TMPUMEHHUMOCTH

Mojiesiel (pU3NIeCKuX Tell U MPOIeCCOB (SBICHMIA)

CdopMHpOBaHHOCTh YMEHHS pelaTh pacu€THblE 3aJaud C SIBHO
3aJIaHHOW W HESIBHO 3aJaHHOW (DM3MYECKON MOJEINBI0: HA OCHOBAHHH
aHaJlM3a YCIOBUS BbIOMpaTh (PU3UYECKHE MOJAENH, OTBEYAIOIINe
TpeOOBaHUAM 3a7au, IPUMEHAThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U T[OCTynaTrhl  (pU3MYEeCKHX  TEeOpUud  MPU  HCIOJB30BAHUU
MaTeMaTHYECKNX METOJOB DPELICHMs 3aJad, IMPOBOJUTh Pacd€Thl Ha
OCHOBAaHMHU HWMCIOMIUXCA [JAaHHBIX, QaHAJIU3UPOBATH PE3YJIbTATBHI U
KOPPEKTUPOBAaTh  METOAbl  PEHIEHUS C Y4ETOM  IOJyYEHHBIX

pe3ysbTaToB

Pematr xadecTBeHHbBIE 3a7aud, TPEOYIOIIME MPUMEHEHHs 3HAHUN U3
pasHBIX PAa3/eoB ILIKOJIBHOTO Kypca (DU3MKH, a TakKe HHTEerpaiuu
3HAHMW M3 JpYrMX MPEAMETOB €CTECTBEHHOHAYYHOI'O  IIMKJIA:
BBICTpAaUBaTh JIOTMUECKYIO IIEMOYKY pacCyKIeHUl ¢ omopoil Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘ICCKI/I€ SIBJICHUA




Bnanenne OCHOBHBIMH METOIaMHU HAY4YHOTO MIO3HaHMS,
UCTIONIb3YeMBbIMU B (PU3UKE: TPOBOAMTH NpPSMbIE U KOCBEHHBIC
U3MepeHusl (U3NUECKUX BEIMYMH, BBIOMpas ONTUMAJbHBIM CIOCOO
WU3MEPEHHsI U UCIIONIb3Yysl M3BECTHBIE METOJBI OLEHKH MOIPELIHOCTEN
U3MEpPEHUl, MPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH C HCIOJB30BaHUEM TMPSIMBIX HU3MEpPEHHUH, OOBACHATH
MOJYYCHHBIE PE3yJbTaThl, UCHOIb3Yd (U3NUYECKUE TEOPUH, 3aKOHBI U
HOHATHS, U JIeNIaTh BBIBOJIBI, COOIOAATH MTpaBUia 0€30MacHOro Tpyda
IpY TPOBEICHUM HMCCIIEJOBAHUI B paMKaxX y4eOHOTO 3KCIIEpHMEHTa U
y4eOHO-UCCIIEJOBATEIbCKON  JESATEIbHOCTH € HCHOJIb30BAHHUEM
IUGPOBBIX  U3MEPUTENIBHBIX  YCTPOWCTB U JIaOOpaTOpPHOIO

o0opyaoBaHus

CdopmupoBaHHOCT, ~ yMEHMIl  aHaIM3UpOBaTh M OLIGHUBATH
IOCIICACTBHUA 6BITOBOﬁ u HpOHSBOI[CTBGHHOfI ACATCIIbHOCTH YCJIOBCKA,
CBS3aHHON C (DPM3MUYECKUMHU IPOLIECCAaMU, C TO3HIMHA 3KOJOTHYEeCKON
0e30MacHOCTH; Ipe/ICTaBICHUM 0 panroHaIHLHOM
NPUPOJONOIB30BAHUM, A  TaKXe  Pa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHH HAayKM W TEXHOJIOTMM i1 JaJIbHEHIIEro pa3BUTHUSA

YeJI0BEYECKOro 00nIecTsa

OBnaneHue pa3iauuHbIMH croco0amMu  paboTel ¢ uHGbOpManuen
(GU3NYECKOTO  CONEpKaHUs C  HMCIOJB30BaHUEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTUH; pPa3BUTHE YMEHUNH KPUTHYECKOTO

aHaJIM3a U OLICHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nH(popMaluu

10

ChopMHUpOBAaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIIOJIATAOIINE
aCTPOHOMUYECKUE TIOHATHS, TEOPUM M 3aKOHBl Ui aHauu3a Hu
00BSICHEHHUST (PU3MUECKHX IPOIIECCOB, MPOUCXOASAIINX Ha 3BE37aX, B
3BE3HBIX CHUCTEMAX, B MEXIAJIAKTUUYECKOM CpeAe; JIBUKEHHUS

HeOECHBIX TeJl, DBOJIIOLMHY 3BE31 U BeemenHoi




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

Kon K
o/ .
pazaena/t IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
3J1eMeHTa
e€MbI

1 MEXAHUKA

1.1 KNMHEMATHUKA

MexaHudeckoe JABHKCHHC. OTHOCHUTENBHOCTh

MCXaHHUYCCKOTI'O ABMKCHUA. Cucrema orcuéra

MaTepHam,Ha;I TOYKa.

E&€ pamiryc-BeKrop:
F(r)=(xlr) e ) =(2)),

TpaeKTopIIf,

[IepEMEIICHIIE!
= (Ax, Ay, A2),

IyTb.
CroxeHHe [lepeMelIeHHil:

1.1.3 L = —L =X, aHaloIN4HO v, =V, v.=Z/.

CrozkeHIe cKopocTeil: o, =0, + 0, .

Brruncienue NEepCMCUICHUSA U ITYTU MaTepHaHLHOﬁ TOYKHU

[IPU IPSIMOJIMHEHHOM JBMYKEHHUHU BJIOJIb OCH X 110 TpaduKy




3aBUCHUMOCTH Vx(t)

. . AD
Tl‘:'rl-fZEE'lI]'lpE‘HIIE! MaTepHaIBEHOI TOYKI a = —L = 3

At
1.1.4
Au P ,
a =—2= =(uv,)’. aHaNOrM4HO a, = (v, |', a.=(uv.
Ar—0 )
PaBHOMCpHoe HpHMOHHHCﬁHOC JIBHUKCHUC:
X(t):X0+voxt
x(1)
0
_l’_
1.1.5

ox

v, (t)-v,,=const

®




const

Ox

PaBHOYCKOpEHHOE MPAMOJIIMHENHOE JBUKECHUE:

at’
Xir)=x +v r+——
(1) =x, + 0,1+

v (t)=uv, +at

1.1.6 a, = const
vy, —u, =2a_(x,—x,)
[
HPH JBIDKSHINI B OTHOM HAIIPABIEHHI IIVTE 5 = =
CBobOogHOe mazieHne. Y cCKopeHrne CBOOOTHOTO MaIeHusI.
v ﬂl@ Ijﬂ
1.1.7

0 Xo {-

Z[BI/I)KGHI/Ie TCIa, 6pOH_ICHHOFO nox yriioMm a K ropu3oHTYy:




‘fr(z‘) =x; +U,t=x,+U,cosa-f

3 5
4 2 2

gt .
‘ vy =y, +u, t+=— =y, + Uu,sino - —

gy
'

I-."|

2
I’u}_ (f)=u, =v,cosa

(0, (D)=uy, + g, =u;sina— gr

Kpuonuneiinoe nBmxeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrioBas U JIMHEITHAsA CKOPOCTh TOYKHU:

V=wR

wR

HpI/I PAaBHOMCPHOM JABUKCHUU TOYKH 11O OKPYKHOCTHU

:2—n:27w
T




2o
. LleHTpOCTpEeMHUTETEHOE YCKOPEHHUE TOYKH:

\% 2
GHC:E:(J) R

uc

R
. [lonHOE yCKOpeHUE MaTEpPUAIIBHON TOUKHU

Teépmoe Teno. [loctynarenbHoe U BpajaTeabHOE

1.19 .
JBH>KEHUE TBEPJIOTO TeJa
1.2 JAVMHAMUKA
191 Nuepumaneuple  cucteMbl  orcuéra. llepBeii  3akoH

Herorona. [IpuHnun otHOocutensHOCTH ['anunes




Macca Tena. [InotHocTh BelecTna:
p=tm
%
P
1.2.2
%
m
Cunia. HpI/IHHI/IH CyHneprno3nurun CUJI:
FpaBHo,u,eﬁCTB = F1+ F2+ oo
F
paBHOzEHCTB
1.2.3
F
1




1.2.4

Bropoii 3akon HeroTona: s MmatepuansHoit Touku B UCO

F,=ma,




Ap=F At

1.2.5

A
p
F
At
npu
F =const
F
const
—
Fi, Fy

Tpernii 3axkoH Hpl0TOHA [UIsl MATEpUAIIBHBIX TOYEK:




F,=-F,

1.2.6

3aKOH BceMI/IpHOFO TATOTCHHS. CUJIBI l'IpI/ITSDI(eHI/ISI Me)K,Z[y
TOYCYHBIMUA MacCaMHt PaBHBI
m,m,
2
R

F=G




Cuna TSKECTH. HGHTp TSOKECTH Tejla. 3aBUCHMOCTH CHIIBI

TSDKECTH OT BBICOTBI h Haa TIIOBCPXHOCTBIO IIJIAHCTHI

paguycom RO:
mg= GMm
(Ry+h)’
mg
(R
0
J’_

h)




GMm

Cuina ynpyroctu. 3akoH ['yka:

F =-kx
F
1.2.7 ’
—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHS CKONbKCHHUS:
F.,=pN
F
Tp
1.2.8 _
uN
Cuna TpeHHs MOKOS:
F,,<uN




IA

uN

Koadduument tpenus

JlaBienue:
F_L
Ly
p
S
1.2.9
F
L
1.3 CTATHUKA
.
F
MoOMEHT CUJIBI OTHOCHTEIHEHO OCH BpalICHUsA:
1.3.1

IM| = F1, rae | — medo cumbl

F




OTHOCUTEIBHO OCH, mOpoxoasmend dyepe3 Touky O
MEPIEHIUKYIIAPHO PUCYHKY

1.3.2

HeHTp Macc Teia. I_IeHTp MacCC CUCTEMbI MATCPUATIbHBIX

TOYCK:

_myrytmyry

.M.
m,+m,+...




B OIHOPOJHOM IIOJIC TAKECTHU

(g=const)




(
g

const)

LEHTpP Macc TeJla COBMAAET C €ro IIEHTPOM TSKECTH
VYcnoBus paBHoBecus TBEporo tena B MCO:

M, +M, +...=0
1.3.3 s
\F,+Fy+...=0
Hi#HPartttt
3axkon ITackans
1.34
JaBnenune B xxuakoctH, nokosieicsa B UCO:
p=potpgh
p
Hit#HParttit#t | p
1.3.5
0
+
pgh
3akoH Apxumena:
HHHParH#H F Apx =-P BHITECH
1.3.6

F




Apx

P
BBITCCH
2
€CIIH TEeJIO M KuAKOCTh nokosaTcsa B ICO, To
FApx = pg VBI:ITECH
F
Ap
X
pgv

BBITEC
H

YcnoBue nnaBaHus Tl

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE




Nmnynbc MmaTepuanbHON TOYKH:
p=mv
p
HiHPartHt
1.4.1
m
\4
HMmynibe cUCTEMBI Tel:
p=pitp,*..
p
HiHPartH
1.4.2 -
p
1




HHHP ariH#
1.43

A(

3aKOH M3MEHEHHS U COXPAHCHHS UMITYJIbCa:
B ICO

Ap:A(p1+p2+"')zFlBHELHHAt+F2BHELUH

At+...




I BHEIIH

At

2BHEIIH

At




A(

B MCO , ecnn

Ap=A(p,+p,+..




, €CITH

1 BHelH + F2 BHeILH

I BHEIIH

2BHELTH

PeakTuBHOE ABMKEHUE

HHHPariHH
1.4.4

—

ﬂ I X

PabGota cubl Ha MajIOM NEPEMEILEHUHN:




.11=|P:|-|.-i'-.}7|-cns a=F -Ax

« F

0
MOITHOCTb CHUJIBL:

€CJIM 3a BpeMsI

At
1.4.5
At
paboTa CUJIbl U3MEHSIETCS Ha , TO MOIIIHOCTb CHJIBI
AA
P=— =F-v-cosu
Az Ar—d)
Kunerndeckast sHEprus MaTepuaabHON TOUKHU:
mv> pz
EKI/IH = =
2 2m
E
K1
H
1.4.6

my




2m

3aKoH W3MEHEHUST KHHETUYECKOU OHEPTHUU CUCTEMBI

Matepuanbibix Touek: B MCO AExun = Al + A2 + ...

1.4.7

IloTenunanbHast SHEPTHUAd:

JJIA IIOTCHIIUAJIbHBIX CUJI

A12 = El noTeHy; E2 roTeHy; =A EHOTeHu

1noTen




210TEeHI]

TOTEHI]

ITorenumanbHas YHEPIrUs MAaTEPUAILHON TOYKH B
OJTHOPOJHOM II0JI€ TSXKECTH:

E =mgh

TIOTEeHL}

IIOTCHIL

mgh

[ToTennmanpHas SHEPTUS YIPYTO 1e(HOPMHUPOBAHHOTO
Tena:

2
E=kx

noTeHy, )

TIOTEHI{




1.4.8

3aKOH U3MEHCHUS 1 COXpaHCHHA MEXaHUYEeCKOMU OHCPI'UM:

Erex = B + Encmet-ﬂ.t-
B IICO AE,sx = Agcex menorenn. cun

B IICD ﬂE]‘.:EK = 0.. eCIIn ABEEE HeIOTEHIL. CHT = [}

1.5

MEXAHWYECKUE KOJIEBAHIMA 1 BOJIHBI

1.5.1

I'apmoHnueckue  KojneOaHUs ~ MaTepUaIbHOM  TOYKH.
Ammumtyna u ¢asa  koneOanmit. Kunemartmueckoe
OIUCaHHUE:!

() = Asin( of +9, ).

v () =x/.

a(f)=(v,), =—o'x()=a +'x=0,
IJIe X - CMEILEHUE U3 PABHOBECHS.

JlnHaMHu4eckoe onucaHue:

ma,=-kx,

ma




rac

k=mo
k
mam
2
. 9TO 3HAYUT, YTO
F =-kx.
F
X
—kx.
DHepreTuveckoe OIMCaHHE (3axoH COXpaHCHHS

MEXaHHUYECKOM 3HepFI/II/I)Z

2 2 2 2

CBs3b aMIUIUTYIbl KOJICOAHUN CMEIICHUS MaTepHaIbHOMN
TOYKA C AaMIUINTyJaMu KojeOaHuii e€ CKOpOCTH U

YCKOpEHHUS:

Upee =04, @ =04

1.5.2

[lepron u yactoTa KoIeOAHMIA:

HepI/IOI[ MaJIbIX CBO60,Z[HBIX KoJIEOAHHH MAaTeMaTHYECKOTO

MassTHHKA.




IT'=2m

=

E

Ilepros cBOOOIHBIX KOsIeOaHUI PYKUHHOTO MAsITHUKA:

1.5.3

Brinyxnennsie  kosiebanus. Pezonanc.  Pe3onaHcHas

KpHBast

1.5.4

[lonepeunsle u  mpojoibHble  BOJHBL.  CKOpOCTH

pacnpocTpaHEHUs U JIMHA BOJIHBIL:

A=vT=2
1%

Wutepdepennys u audpaxiys BOIH

1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHA S ®U3UKA

2.1.1

Mogenu CTpoeHus Tra3oB, JKHIKOCTEH W TBEPIBIX TEIL.

Ilycth TepMoauHamMuueckasi cucreMa (Tesno) cocTouT u3 N




OAVHAKOBBIX MOJICKYJI. Torma xonmyecTBO BElIeCTBA

_N_m
N, mu

1%

rac




— 4ucao ABorajapo, m — Macca CUCTEMBI (Tena),

U

U

— MOJIIpHaA Macca BCUICCTBA

2.1.2 TemnnoBoe ABUXKEHNE ATOMOB M MOJIEKYJ BEIIECTBA
2.1.3 B3anMoaelicTBHEe YacTHI] BellecTBa
2.14 Huddyszus. bpoynosckoe npuxeHne
2.1.5 Mopenb uneansHoro raza 8 MKT
CBsi3p MeXJy JaBJIEHUEM M CpeJHEM KUHETHYECKON
SHEprueil  MOCTYNaTelabHOrO0  TEIUIOBOTO  JIBMKEHUS
MOJIEKYJ HeaNbHOTO Tra3a (ocHoBHOe ypaBHeHHe MKT):
lmﬂ; 2, [ I 2n g,
P=3m 3 2 )
rie m0 — macca OJTHOM MOJIEKYJIbI,
_N
n = —_—
\%4
n
2.1.6 _
V
N
- KOHIIEHTPALUs MOJIEKYI
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
2.1.8 CBsi3b TEMIEpaTypbl Ta3a CO CpeJHed KHHETHYECKOM




BHCPFPIeﬁ IMOCTYNAaTCJIbHOI0 TCIUIOBOI'O AIBMXKCHHUA €TO

MOJICKYII:
— (mp*) 3

£ .=|—I|==kT
="\72 )72

g

VYpasuenue p = nkT

2.1.10

MOI[CJIB HACAJILHOI'0 ra3a B TCpMOJUHAMUKCE!

( Vpaprerse Menzeeesa — KrarneHposa
| BeIpayKeHHe 1A BHyTpeHHEH SHepIHH

VpaereHne Menzeneepa — KianelipoHa (mpHMe

3AIICI):

pV=""RT =vRT =NkT, p=PXL
LL LL

BrlpazkeHIle 111 BHYTpeHHell 3HepITl 0IHOATOMH(
raza ([IpHIMeHIMEIe (JOPMEI 3aITICH):

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

2.1.11

3akoH [lanbToHa JUIs 1aBIEHUS CMECH Pa3pe’KEHHBIX Ta30B:

p=p,tp,*...

S




+
p
2
+
W3omporeccsl B pa3pe:KEHHOM Ta3e ¢ NOCTOSTHHBIM YHCIIOM
Mouekyn N (C TOCTOSTHHBIM KOJTMYECTBOM BEIIIECTBA V):
mzorepma (T = const): pV = const
n3oxopa (V = const):
P - const
T
T
2.1.12 p
const
b
n3zobapa (p = const):
V_
—=const
T




const

I'paduyeckoe npeacTaBieHre H30NPOIIECCOB HA pV-, pT- 1
VT- nuarpammax.

OO0BEeIMHEHHBII Ta30BbIA 3aK0OH:

PV _ const
T

<<

const

JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

Hacpimennsle ¥ HeHachbllleHHble mapbl. KadecTBeHHas
5113 3aBUCUMOCTD IUIOTHOCTU W JABJICHUS HACBIIICHHOIO I1apa
OT TeMmIepaTypbl, HX HE3aBHUCHUMOCTH OT 0O0BEMa

HACBIIICHHOTI'O I1apa

2.1.14 Brnaxxnocts Bo3myxa.




OTtHOCUTENbHAS BIaKHOCTD:

pnapa(T) _ pnapa(T)

0= T) T)

p HachInapa ( p HachIIapa (

-

P

HachlIIap
a

(1)

nap

(D

HachIrap
a

)




)

nap

Hsmenenue arperaTHbIxX COCTOSIHUM BCIICCTBA: HUCIIAPCHUC

1 Y KOHJIEHCAIlUs, KUTICHUE KUJIKOCTH
5116 W3MeHeHue arperatHbiX COCTOSIHUM BEILIECTBA: IUIABJICHUE
o U KpUCTaJUIA3a1us
2.1.17 [IpeobpaszoBanue 3Hepruu B (ha30BBIX Epexoaax
2.2 TEPMO/INMHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TEMIIEpaTypa
222 BnyTtpenHss sHeprus
Temmonepenaua kak crnocod W3MEHEHHUS BHYTpPEHHEH
223 sHeprun  0e3  coBepuieHuss  paborel.  KonBekuws,
TEIJIONPOBOAHOCTb, U3JIyYEHUE
KonuyecTBo TEmoTHI.
VY nenpHas TEMIOEMKOCTH BELLIECTBA C:
Q=cmAT
224 0
cmAT
VY aensHas TeroTa napoodpaszoBanus L: O = Lm.
2.2.5 VY nenbHas TemioTa miaBieHus A Q = Am.
VY enbHas TenaoTa cropanus Tommsa q: Q = gm
DnemeHTapHas paboTa B TEpPMOJAUHAMUKE:
2.2.6 A=pAV




pAV

Brruucnenne pabGotel mo rpaduky mpoiecca Ha pV-

AuarpaMmme

2.2.7

[IepBrlil 3aKOH TEPMOJAMHAMUKU:
Q,=4 U12+A12:< Uz'U1)+A12

Y




v

N—

Anma0ara;

Q,,=0 A12=(U1—U2)=AU12




2.2.8 Bropoii 3akoH TepmoauHamMuku. HeoOpaTumbie mpoIieccol
[Tpunmune! aeiictBus TenaoBbix MarmuH. KIT/I:
_r] — AE-H.LLHJCI'[ — QH:E-F'F _|Q?5-CJT| — 1_ |Q?£CJ'[|
2.2.9 Quarp --._Ol-[a.l"p QH:E.I."F
MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
2210 max 1) = M _ Loy “Ton _ 1 Tion
e — "l Hapmo — =47
Ty Tarp
YpaBHEeHHE TEIUIOBOTO OanaHca:
Q,+Q,+Q;+...=0
2.2.11




SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I10JIE

3.1.1

OnexTpuzanusi Ten U €€ NPOSBICHUS. OJIEKTPUUYECKHI
3apsa. JIBa Buaa 3apsanga. DJIeMEHTapHBIA SJIEKTPUUYECKUN

3apsil. 3aKOH COXPaHEHUS AIEKTPHUYECKOTO 3apsiia

B3aumopeiictBue 3apsa10B. Toueunsle 3apsabl. 3aKOH
Kynomna:

B OTHOPOAHOM BCIICCTBC C ,[[HBJIGKTpH‘-IGCKOfI

MIPOHUIIAEMOCTHIO
€
3.12
|- 19; 1|94,
}'_:ﬁ" 1 |-,a_ — BE e
o dmeg, 7
313 Onexrpuueckoe mnoisie. Ero pelctBue Ha 3IEKTpUYECKUE
3apsabl
3.14 Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:




q MPOGHBIH

TIPOOHBIH

[Tone Toueunoro 3apsnaa:

E =k

r

WN |_Q




OIHOPOAHOC TI0JIC:

E=const.

const.

KaptuHbl nHMI HANPSHKEHHOCTH ATUX TTOJIER

IloTeHnIMaIEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTB IIOTCHIIMAJIOB U HaHpH)KeHI/Ie:
A1ZZQ(¢1'¢2):'QA¢:QU-

q(¢




IloTenunanbHast OHEpTHd 3apsjia B IBJICKTPOCTATUYCCKOM

I10JIC:
W=q¢
r
q¢
A=-AW
!
—AW

ITorenmuan QJICKTPOCTATUYICCKOI'O TTOJIA:
b= W
q




CBs3b Hal'[p}I)KéHHOCTI/I IIOJIAA U PA3HOCTH IMMOTCHIIUAJIOB JJIA

OJTHOPOJIHOTO AneKkTpocTatuyeckoro moyst: U = Ed

[IpuHIUI Cynepno3uuu JIEeKTPUYECKUX MTOJIEH:

E=E +E,+..,0=¢,*¢,+...




IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHs 3apsAA0B: BHYTPH IIPOBOJHHUKA

E*=0

0
, BHYTpY U Ha IIOBEPXHOCTH IIPOBOJHUKA (p = const




318 JM31eKTpUKU B IIEKTPOCTATUYECKOM noJe.
JanexTpuueckast IPOHULAEMOCTD BELLIECTBA €
Konzaencarop. D1eKTpoEMKOCTh KOHJIEHCATOpa

c=4
U
C
U
q
3.1.9 ONEKTPOEMKOCTD INIOCKOTO KOHJEHCATOPA:

€g,S

C=
d

=eC,

&&




eC

3.1.10

Hapannem,Hoe COCIMHCHNEC KOHICHCATOPOB!:

q=q,*tq,*+...,U,=U,=...,C -C,+C,+...

» ™~ napann

_Q




rapani

IlocnemoBaTenbHOE COCAUHEHME KOHACHCATOPOB:

U:U1+U2...,qlzqzz...,—:—+ci+...




1oc




3.1.11

DHeprus 3apsKEHHOTO KOHJEHCATOpa:




qU

cU

2C




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

|

Ar Ar—(

IlocTostaHEII TOK: I = const

Jns mocrostHHOTO TOKA q = It

322

VYcnoBus CymecTBOBAHUS NEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.23

3akoH OMa Uit yyacTKa LETu:

324

QHCKTpI/I‘{CCKoe COIIPOTUBJICHHC. 3aBHCUMOCTh
COIMPOTUBJICHUA OAHOPOAHOTO ITPOBOAHUKA OT €ro AJIMHBI U

CCUCHUS. Yz[eanoe COITPOTUBJICHUE BCUICCTBA.




Hcrounnku Toka. J]C ucTOYHMKA TOKA:

E _ CTOPOHHUXCUJT

q

3.2.5

A

CTOPOHHUXCHIT

BHYTpeHHee COIIPOTUBJICHHUC NCTOYHHKA TOKaA




3akoH OMa AJ1s1 MOJTHOM (3aMKHYTO#) 3JIEKTpUYECKOH 1eTu:

E=1IR +Ir, otkyzna

1

R
3.2.6 r

E

E.r

= R
HﬂpaﬂﬂeHBHOCCOCHHHCHHGHPOBOHHHKOB
[=11+12+.,Ul=02=_,,
L L
Iznapann 121 122

3.2.7

mapaut







HOCJ’IG,Z[OB&TGHBHOG COCOINHCHHUEC ITPOBOJJHUKOB!
U=Ul+U2+.,1=12=_,
R, =R, +R,+..

nocn

Tioc

3.2.8

Pabora anekrpuueckoro Toka: A = [Ut.
3akoH J>xoyns — Jlenna:

Q=I"Rt

QS




Rt
Ha pesuncrope
2
R:Q:A:IZRt=IUt=%t
R
Q
A
1
2
Rt
1Ut
R
U
2
t
MOIHOCTB NEKTPUYECKOTO TOKA!
Ad ]
3.2.9 P=— =1IU
Ar Ar—l
TeruoBast MOITHOCTB, BBIIEIAEMAst HA PE3UCTOPE:




P=PR=—~=]U
R

-

MoImHoCTh ICTOYHHKA TOKA!

3.2.10

CBOOOJHBIE  HOCHUTENM  DBJEKTPUYECKUX  3apsaioB B
NPOBOJHUKAX. MeXaHU3Mbl TMPOBOJUMOCTH  TBEPIBIX
METaJJIOB, PaCTBOPOB U PACILIABOB 3JIEKTPOJIMUTOB, I'a30B.

[TonynpoBoanuku. [1osynpoBOAHUKOBBIN AUOT

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnyeckoe B3aUMOJEHCTBUE MarHuTOB. MarHuTHoe
nose. Bexrop  MarHuTHOM — MHaykumu.  IlpuHnun

CYIICPIO3NINHU MArHUTHBIX TIOJICH:

B=B,+B,+...




JInaun WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHUN
HHAYKOWN MAar"suTHOI'O 1OJIA ITOJIOCOBOTO u

HOHKOBOO6paSHOFO IIOCTOAHHBIX MAarHuTOB

332

OnpIT 3pCTez[a. MarauTHoe II0Jie IMpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUHN HHAYKOUHW MAar"iuTHOr0O 1noJjd AJJIMHHOTO
IpsAMOro IIpOBOAHHKA n 3aMKHYTOI'O KOJBLECBOI'O

MMPOBOAHUKA, KATYHIKHU C TOKOM

3.33

Cuna Amnepa, €€ HanpaBJIEHUE U BEJIMYHMHA:
F ,=IBlsina

IBlsino.
, TJIE 0 — yTOJI MEX/Ty HAIpaBJICHUEM IIPOBOJHUKA U BEKTOPOM

B

334

Cuna JlopeHia, €€ HanpaBlIeHHE W BETMYNHA:
F,=/q/ vBsina




Jlop

|q| vBsina
IJIE O — YTOJ MEKIY BEKTOPaMH

\%

. I[BI/DKGHI/IG 3ap;{>1<eHH0171 JaCTHULbI B OJTHOPOAHOM MAarHuTHOM

I10JIC

34

OJIEKTPOMAT'HUTHAA UHAYKIA

34.1

[ToTok BeKTOpa MAarHUTHON MHYKIIUU:
® =B, S=BScosa




BScosa
B

7
4
G2

34.2

SABnenue snnekTpoMarHuTHON HHAYKIMKU. DJIC uHAyKIMU

343

3aKoH AMEeKTpOMarHuTHOW uHAyKIN Dapanes:

344

O/IC vHAYKIMH B IPSIMOM MPOBOTHHUKE JJTUHOM |,

ABHUXKXYIIEMCS CO CKOPOCTBIO

1%

(vLl)




)

B OJIHOPOJHOM MarHUTHOM I10J1€ B:
/ E, / = Blvcosa

|E

Blvcosa

, [JA€ O — YIroJI MCXK1y BEKTOpOM Bu HOPpMAJIBIO

n

K IJIOCKOCTH, B KOTOPOI1 JiexKaT BEKTOPHI

luv




; €CITH

L
L
B
B
, 1
v
14
TO
/E;/=Blv




Blv

345 [IpaBusno Jlenma
NHIyKTUBHOCTB:
L= 9
I
L
1
3.4.6
(<)
,umu @ =LI.
Camounnykuus. 9JIC caMOMHAYKIUU:
Al
E,=-L"| =-LI
At
DHeprusi MAarHUTHOTO TOJIST KaTYIIKU C TOKOM:
LI
W, =—
b2

3.4.7




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHBI

3.5.1

KonebarenbHblii kOHTYp. CBOOOIHBIE 3JEKTPOMATHUTHBIC
KoseOaHus B U€aTbHOM KOJebaTeIbHOM KOHTYPE:

|q| T) =q,,, Sm| ot +q,)

LN )

%
|

| 1(1) =g, = ., cos( ot +y) =1 cos(cat +q)

®opmyina Tomcona:

T=2nvLC

2

LC

, OTKyJa




N
3

i
a

>
I

LC

CBs3b AMIUIMTY bl 3aps/ia KOHACHCATOpa C aMHHHTYHOﬁ
CHJIBI TOKa npu CBO6OI[HI>IX SJICKTPOMArHuTHBIX

KoJIEOaHMX B nacaJlbHOM KoJIe0aTeIbHOM KOHTYpPC:




3aKOH COXpaHEHUsSl SHEPTruu B UJICANBbHOM KojeOaTelbHOM

KOHTYpE:
3.5.2
3.53 BrIHyXIeHHBIE 2JIeKTpOMarHuTHBIE Kojiebanus. PezoHanc
Ilepemennbii  TOkK.  IlpomsBoxcTtBo, nmepemada u
noTpeliIeHue 3IEKTPUUECKON SHEprun
3.54 - ) 5 ,
CU' LI’ _CU', LI _ o
2 2 2
CaoiicTBa 3IIEKTPOMATrHUTHBIX BOJIH. B3anmuas
OpHEHTAllsl BEKTOPOB B DIEKTPOMAarHUTHOW BOJIHE B
BAKyyMe:
E/B_c
E
1
355
B
1
C
156 [MIxana DIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue

SJICKTPOMArduTHBIX BOJIH B TCXHUKC U 6I>ITy




3.6

OIITUKA

[IpsamonuHeitHOe pacnpoCTpaHEHHE CBETa B OJHOPOJHOMU

3.6.1
cpene. Toueunslit uctoyHuk. JIyd ceera
3aKOHBI OTPAKEHUS CBETA.
a=p
a
3.6.2
alp
777 I T T LTTT
3.6.3 [TocTpoeHne n300pa>keHHii B INIOCKOM 3epKalie
3.6.4 3aKOHBI IPEJIOMIIEHUS CBETA.
IIpenomnenue cBera:
n, sina =n, sinf3.
n
1
sina
n
2
sinf.

AOCONIOTHBIH ITOKa3aTelb MMPCJIOMJICHUA:

_C
N ==




abc

OTHOCUTENLHBIN TTOKA3aTeIb MMpCIIOMJICHUA:

oT




1y

)

Xon srydeil B mpu3Mme.

Vi =Va, My =i,
COOTHOILIEHHE YACTOT M COOTHOIUEHHE JUIMH BOJH IPU
[EePEXOE MOHOXPOMATHYECKOIO CBETa 4Yepe3 TIPaHHMIY

paszzeina AByX ONTUYECKUX CPEN:

3.6.5




ny,<mn, n,

Oy &
[losmHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHBIN yron NOJIHOrO BHYTPEHHETO OTPAKEHUS:
1 _m

sina,,=——

OTH

ny

Sino,

oT




Cobuparoriue ¥ paccewBaromyie JUH3bI. TOHKas JHH3A.

CDOKYCHOC pacCTOAHNEC U OIITUYCCKAA CUJIa TOHKOM JTUH3BI:

ol
F
D
3.6.6
F
1
®opmyIia TOHKOHN JTMH3bI:
1,11
3.6.7 d f F




VBenaudeHue, JaBaeMoe JIMH30M:

_h_/f/
"4

L
H




0

(?T B

AN,

F\ h
f

k3

B ciyuae paccenBaronieit JMH3bI:

3.6.8

D0 F=—0,




~

/
Il

<|T




Xox my4a, IpOMEAIIero JUH3Y MO MPOU3BOIBHBIM YIJIOM
K e€ rmaBHOU onTrueckoi ocu. [loctpoenue nzo0pakeHui
TOYKH M OTpE3Ka MPsIMON B COOMPAIOIIUX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

doroanmapaT Kak oONTHYecKWil mpubop. [maz Kak

OIITHYCCKas CUCTEMA

3.6.

WNnrepdepeniuss  cBera.  KorepeHTHble  HMCTOYHUKH.
VYcnoBust HaOMIOAEHUS MaKCHMYMOB M MHHMMYMOB B
UHTEpPEPEHIIMOHHONH KapTUHE OT JBYX CHH(a3HBIX

KOT'€pPCHTHBIX HCTOYHHUKOB:

MAKCIIMYMBET — A=2m

[=
I
™
+
X
T
I
=
+
+
H
| ]
H
L)

MITHIIMYMEI —

3.6.11

Hudpakmus ceera. [udpakunonnas pemérka. YcioBue
HaOJIIOAEHUS TJAaBHBIX MAaKCUMyMOB IIpHM HOpPMaJlbHOM
NaaCHUM MOHOXPOMATUYCCKOT'O CBCTA C I[JII/IHOI>’I BOJIHBI A

Ha peméTKy ¢ rnepuojaom d:

dsing,=mA,m=0,+/-1,+/-2,+/-3,...




dsing

3.6.12 Hucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'mnores3a M. Ilnanka o kBantax. ®opmyna [Tnanka: E = hv
®dotonbl. DHEprus GoToHa:
hc
E = h ==
V== pc
4.1.2




pc

he

Nmnynbe ¢poToHa:

S

hv




413 ®oroapdexr. Onwbitet  A.I.  CromeroBa.  3aKOHBI
o dhoTorddexra
VYpaBuenue DitHmTeHa 115 hoTodrddekra:
Eq)OTOHa =A BI’IXOAa + EKI/IH max >
(dotona
4.1.4 -
ABBIXONA
_l’_

KMHmax

rac,




E yorona = V= o
dorona
hv
A
;
Ao =h V= g_c;

BBIXOJIA




he

KHHmMax b 3am

KHHmax

my

max




eU

3an

JlaBieHue cBeTa.
JlaBieHne  cBeTa  HA  NOJHOCTBIO  OTPAKAOLIYIO
MOBEPXHOCTh U  HAa  IOJHOCTHIO  TOTJIOIIAOLLYIO

MMOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas monens aroma

422

[Tocrynarer bopa. U3mydenue u moriomieHne GOTOHOB TPH
nepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTHH HA JPYTOM:

he

mr .

hv =|E,-E

1 |
S

423

JInHeWyaThie CIIEKTPHI.

CnexTp ypoBHEl 3HEpPruu aToMa BOJOpOJa:

—-1363B
Errzl—'\a-' ”=1:2:3: ---

i

4.3

OU3NKA ATOMHOI'O APA

4.3.1

Hyxnonnas mozens siapa ['eiizen6epra — MBanenko. 3apsin

sapa. MaccoBoe uucio siapa. M30Tonsl
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PaanoakTUBHOCTE.

Anbda-pacnan:
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SX—>53Y + JHe
bera-pacna.

DNeKTpOHHBIN B-pacman:

A A 0
zX2z Y + _je+v,

[To3utponnslii B-pacnan:
AXoAY+ Je v,

lNamma-uznydenue
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3aKkoH pPaaruOaKTUBHOI'O paciiaja:
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HYCTL m — MaccCa PaaAruO0aKTUBHOI'O BCIICCTBA. Torma
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434 Snepubie peakuuu. JleneHue u CUHTE3 saEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






		2025-10-31T10:00:50+0400
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ САМАРСКОЙ ОБЛАСТИ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ИМ. А.И. КУЗНЕЦОВА С. КУРУМОЧ МУНИЦИПАЛЬНОГО РАЙОНА ВОЛЖСКИЙ САМАРСКОЙ ОБЛАСТИ




