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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 SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

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

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

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3meHeHune sHepruu Tela Mpu COBEPIICHUU PaOOTHI.

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

CoxpaHeHue SHEpruy Npu CBOOOAHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

N3mepenne nMmyJiibea Teia o TOpMO3HOMY MYTH.

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

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOACHCTBHH.

M3mepeHne KHHETUYECKOM SJHEPTUHU TEJIA [0 TOPMO3HOMY IIYTH.

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

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

Pa3znes 3. MoJsekyasipHas puU3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOI MeOPUU.

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



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

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

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

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

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

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

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

Hemoncmpayuu.

Mojenu 1BUKEHHS 4YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buzaeoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JBUKEHHSL.

Huddys3us sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrEe MOJIEKYI.

Mojgenu KpuCcTalsInuYeCKUX PEMETOK.

HabGmronenue u uccienoBaHue N30MpoLeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

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

N3yyeHue H30TEPMUYECKOrO Mmpolecca (PEeKOMEHIAOBAHO HCIOIb30BaAHUE
urdpoBoii 1abopatopun).

N3ydeHrne n30X0pHOTo mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

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



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

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

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

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

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

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

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

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

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

[Tpunnune! gecTBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. Hukn Kapno.

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

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

Hemoncmpayuu.

H3meHenune TemMneparypsl pu aainadaTHYeCcKOM PacIIuPEHUH.

Bo3ayuiHoe orauBo.

CpaBHeHME yAETbHBIX TEINTIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue anquabaTHOTO Mpolecca.

KomnbroTepHble MOAENH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomuol, nPAKMUKYM.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEILIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M JHEPIUU MEXMOJEKYJSIPHOTO B3aUMOJACHCTBUS WU
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoonl.

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

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

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

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

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

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

[IpeoOpazoBanue s3HEprUn B Pa30BbIX MMEPEX0OIaX.

YpaBHeHHE TEIIOBOTO OanaHca.

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

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

Hemoncmpayuu.

TennoBoe pacuvpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>XKEHHOM TaBJICHHM.

N3mepenune CUitbl MOBEPXHOCTHOTO HATSKECHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBiaeHUS.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr neopmanuii.

HabGmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEMN.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3yueHne CBONCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dumreHTa moBepXHOCTHOTO HATSHKCHHMS.

N3mepenne moayns FOHra.

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

Paznen 4. DaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

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

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

DnekTpuueckoe noie. Ero neiicTBrue Ha dJIEKTPUIECKUE 3apsiibl.

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

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

[TpuHIMI CynEpHO3UIINY SIEKTPUUECKUX TTOJIEH.

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

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

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexktpruyeckas
ITPOHUIIAEMOCTD BEIIECTBA.



KonpaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCATOpa.

[TapannenbHOE COeIMHEHUE KOHIEHCATOPOB. [locnenoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM BJIEKTPUUECKOM TOJIE.

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

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUIT JEUCTBUS DJIIEKTPOMETpA.

DIIEKTPUYECKOE OJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocratudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B IEKTPUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA TOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

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

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEN.

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

N3ydeHne npoTeKaHus TOKa B LENH, COAEPKAIlel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHNAJIOB (HanmpsKEeHUs) npu
IIOCJIE0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsia KOHAEHCATOPA YePE3 PESUCTOP.

Tema 2. ITocmosanubslil I1eKmpudecKuil mok.

Cuna Toka. [TocTOSIHHBIN TOK.

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

3akod OMa J1J1g ydacTKa Lenu.

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

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



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

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

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

KonneHncaTop B 11enu MOCTOSIHHOTO TOKA.

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

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaMpsHKEHUS.

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

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

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIpPSKEHUH.

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

CrniocoObl coelMHEeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenune yaenbHOro CONpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus aMmnepMeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHET0 COMPOTUBIICHUS HCTOYHHMKA TOKA.

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

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

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

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



DNEeKTpUYECKU TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

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

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

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl nekTposnnsa Papazes.

HckpoBoii pa3psia M IPOBOIUMOCTb BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB U MOJyIPOBOJHUKOB.

ODHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HaOmnronenue snexkrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIICHUSI ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTHUKHU JTHO/IA.

Du3uYeCKNl MPAKTHKYM.

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

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

Me:xnpeaMeTHbIE CBSI3H.

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

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



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

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

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

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

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

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

11 KVIACC

Paznen 4. JaekTpoauHaMuKka.

Tema 4. Maznummnoe none.

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

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

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

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

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



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IIPUMCHCHHC

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

KaptuHa  nuHMM  UHAYKOUMM  MarHUTHOTO  MOJS  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

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

B3aumoperictBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuiia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnUn NEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOIO npubdopa
MAarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (epPOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOYKyusL.

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

OJC uHAYKUMHA B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

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

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

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

Hemoncmpayuu.

Habntonenue sBJIeHUS SJIEKTPOMAarHUTHON UHTYKITHH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMHA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBiieHUE CAaMOMHIYKITUH.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO TOJISI.

HccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

COopka MoJienu 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3zpnes S. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CBOOOHBIE KOJIEOAHUSI.

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

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

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

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

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

Hemoncmpayuu.

3anuck K0e0aTeIbHOTO IBHKCHHUS.

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

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

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

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

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



W3mepenne mnepuosia CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYXKHUHHOI'O
MasiTHUKOB.

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

N3ydeHne NBUKEHUS HUTSIHOTO MAasITHUKA.

[TpeoOpa3zoBanue FHEPTUH B MIPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomazcHumHubsle KO1€OAHUA.

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

3aKOH COXpAaHEHMs SHEPTUU B UACAIBHOM KOJE0AaTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMAarHUTHBIE KoJIeOaHusl. BrinyX1eHHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusI.

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

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

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

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

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

Hemoncmpayuu.

CB0OOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

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

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepaTop He3aTyXarOLIUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTpPOMarHuTHOIO Te€HEPATOopa.

BoiHy>X/IeHHbIE CUHYCOUJATbHBIE KOJICOaHUs!.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHJAEHCATOpP B LENU MEPEMEHHOIO
TOKA.

Pe3sonanc npum mnocienoBaTeIbHOM COEAMHEHWUU PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb IMHUU 3JIEKTPOIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

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

HabGnrogenue 351eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMaAZHUNHbBLE 60IHbL.

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

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

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

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

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

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

[TpuHUMTBI paguOCBS3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEBIL.

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

Hemoncmpayuu.

OOpa3oBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneomromeecs T€10 Kak ICTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u qudpakiuuy MEXaHUYECKUX BOJIH.

AKyCTUYECKHUM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

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

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPUOIETOBOTO U3TyUEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

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

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

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

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

@opMyJiia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

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

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

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

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

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

[Tonspuzanus ceera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Habmrogenune noaHoro BHyTpEHHEro oTpaskeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONApaLIENbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKOTa.

HaoGmronenune natepdepeHinu crera.

HabGnronenue BETOB TOHKUX MJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yuenne nudpakiimOHHOW PeIETKH.

Hab6nronenune nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonaspusanuu cBeTa.

[IpumeHeHue noIapona0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

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

N3mepenne poKyCHOro pacCTOSIHHS pacCEUBAOIINX JIUH3.

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

[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepdepeHny 1 NoJIIpU3aliK CBETa.

N3yuyeHue nosipu3alyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenue nHTEpPEPEeHINH JTA3ePHOTO U3TyUYCHHS HA JIBYX IIETISX.

HabGnronenue nucnepcum.

HaOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3mMepenue qiMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa U3Iy4eHHUS] CBETOMOMA MPU MOMOIIN AUGPAKITMOHHOM

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

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

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

DOHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

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



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

VYyeHnueckuit IKCIIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

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

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

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

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

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

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

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

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

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

Hemoncmpayuu.

®doTo3(pheKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETo GhoTod¢dexTa.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIMPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

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

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

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTPOCHUSI aToma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



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

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

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

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOGmronenre TMHEeN4aThiX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyUCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HaOGmronenue muHeyaToro cuekrpa.

HccenmenoBanne CreKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M W3MEpPEHHE
noctossHHOM Punbepra.

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

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

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

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

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

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

Mertoasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

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

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

EaunHcTBO PU3nyeckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre TPEKOB YacTUll (M0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETDA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



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

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

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

ComnHeuyHas cucTema.

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

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

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

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

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

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

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

Du3uYeCKU MPAKTHKYM.

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

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

O6o0maromee NMOBTOPEHHUE.



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

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

MexnpeameTHbie CBS3H.

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

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

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

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

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

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

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



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



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

JIMYHOCTHBIE PE3YJIbTATHI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHMS ydeOHoro mnpeamera «Duzuka»
JIOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[E€HHOCTHBIX
OpUEHTalui, TO3UTHUBHBIX BHYTPEHHUX  YyOEKIEHUN, COOTBETCTBYIOLIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PacIIUpPEHHE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3ald OCHOBHBIX HAIPaBICHUMN
BOCIIUTATEILHON IE€SITENBHOCTH, B TOM YHCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e CchOPMUPOBAHHOCTh TIPAKIAHCKOW  MO3UIMH  OOydYaromerocs  Kak

aAKTUBHOTO U OTBETCTBEHHOI'O WJIE€HA POCCUICKOIO OOIIECTBA;

® [PUHSATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAHHUCTHUYECKUX H

JEMOKPATHUUECKUX LIEHHOCTEN;
® TOTOBHOCTb BECTH COBMECTHYIO JICATEIBHOCTh B MUHTEPECAX IPAXKIAAHCKOTO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHHHM B 00pa3oBaTEIbHOU
OpraHu3aluy;
® YMEHHME B3aWMOJCHCTBOBATH C  COLUMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (QYHKUUSIMHU U HA3HAUCHUEM;
® TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH.
NAaTPUOTHYECKOI0 BOCIIUTAHUSA:
e chopmMupOBaHHOCTH POCCHUMCKOU IpaXX JaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;
® I[ICHHOCTHOE OTHOIIEHUE K TOCYyJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO OBEACHUS;
® CIOCOOHOCTh OIICHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

® (OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

® DOCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAs OCTETUKY HAYYHOI'O

TBOPYECTBA, IPUCYIIETO PUINYECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3IHYHbIM chepam npodecCHOHATBLHON NeATeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHWKOH, YMEHHWE COBEpIIAThH
OCO3HAHHBIN BRIOOP Oyaymiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHBIC TUTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3oBaHUIO B
001acTH (PU3HKYU Ha TPOTSKEHUU BCEH KU3HHU.

IKOJOI'HYECKOI0 BOCIIMTAHUA

c(hOpMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphl, OCO3HAHUE TJI00ATBHOTO
XapaKkTepa S3KOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE M OCYIIECTBJIICHUE JICMCTBUI B OKpPYXXAaIOUIIECH cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

pacIIMpEHUE OIbITA JESITEIBHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMHA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOH AEsTeNbHOCTH, TOTOBHOCTh B MpOLECCE
U3y4YeHUs (PU3MKU OCYILIECTBIATh IMPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JESATENbHOCTh NHIMBUIyaJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble jornueckue aeiicTBU:

CaMOCTOATENTHLHO  (OpMyTHMpOBaTH W  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENeNSITh MENN JCATEIBHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTHKEHUS;

BBISIBIISIT  3aKOHOMEPHOCTH ¥ TMPOTHUBOPEUUS B PacCMaTPUBAEMBIX
(bU3HYECKUX SIBJICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOITUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JICATEIBHOCTh, OIIGHUBATh COOTBETCTBHE
pe3yIbTaTOB LIEJISIM, OIEHUBATh PUCKH MOCIEACTBUH IEATEIHHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH, PabOTy B  YCIOBHSAX peajbHOrO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HEHHBIX MTPOOJIEM.

ba3oBble uccieaoBareabCKHe AeCTBUS:



BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBHIMHU MOHATUSIMUA U METOJaMU
buznyecKkoil HayKu;

BJIAJCTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIbCKOM u MIPOCKTHOMN
NEATeTLHOCTH B 00J1aCTH (PU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITIOMCKY METOJIOB peIIeHHs 3aj1ad  (PU3n4ecKoro
coJiep KaHus, MPUMEHEHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

BJIAJCTh BHUJAAMH JEATCILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHWS, €T0
WHTEPIPETANN, TPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IUIHBIX YICOHBIX
CUTyalMsiX, B TOM YHCJIE TPU CO3JaHUU Y4EOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJIITh NPUYUHHO-CJICACTBEHHBIC CBS3W M aKTyaJIM3UpPOBaTh 3ajiauy,
BBIJIBUTAaTh THUIOTE3y €€ peIIeHHs, HaXOAuTh apryMeHThl  JIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHWH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU
pEIICHMST;

aHAM3UPOBATh TOJYYCHHBIE B XOJIE PEIICHHUS 3a7a4d Pe3yJIbTaThl,
KPUTHUYECKU OIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (POPMYJIHUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa3oBaTEIbLHOMN
NESATEeLHOCTH, B TOM YHCJIE TIPU U3YUYEHUU (PU3HKU;

JlaBaTh OLICHKY HOBBIM CHUTYalIlUsSIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAaHWS 1O (QU3NKE B TPAKTHYECKYIO O0O0JIaCTh
KU3HEIEATEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;
BBIJIBUTaTh HOBBIC WJICH, TIpEJIaraTh OPUTrHHAIbHbBIE TTOAXO/IbI U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIAJ€Th HABbIKAMU MOJy4YEHUS MUHPOpMalUU (PU3UYECKOTO COAECPKaHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISTH MOUCK,
aHaliM3, CHCTEMAaTH3alMI0 M HHTEPIPETALUI0 HHPOPMAIMH PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh CPEACTBA HMHMPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ad C COON0oJeHHEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTUEHBl, pecypcocOepe’KeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpKaHUSA B pa3IMyHBIX (hopmarax c
y4€TOM Ha3zHayeHuss MHQPOpPMAlMM U UEJIEBOM ayJAUTOPUH, BBIOMpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaJIU3aLIUH.



KoMMyHUKaTHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

OCYIIECTBJIATh OOIIeHHe Ha Yypokax GU3HUKA U BO BHEYPOUYHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMii © CMAr4arh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHUSI C MCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMAaThb W MCIHOJIb30BAaTh  IPEMMYLIECTBA  KOMAaHAHOM U
MHIUBUYaJIbHON paOOThI;

BBIOMpPATh TEMATUKy U METOJIbl COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJJIEKTUBA;

IIPUHAMATh LE€JIM COBMECTHOM JAEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA IO €€ JOCTHIKEHHUIO: COCTABIATH IUIAH
JEHCTBUHN, pactpeiessiTh POJIK ¢ Y4ETOM MHEHUI y9aCTHUKOB, OOCYX/IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHUBATh KA4E€CTBO CBOETO BKJAJa M KaXXIOr0 y4YaCTHUKA KOMAaHAbI B
o0l pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeuIaraTb HOBBIE ITPOEKTHI, OLEHUBATh HWJEHW C TMO3WLHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETHMUYECKOE TIOBEAEHUE B Pa3JIMYHBIX
CUTyallMsIX,  MPOSIBISTH  TBOPUECTBO W BOOOpaxkeHue,  ObITh
WHULAATUBHBIM.

PeryasiTuBHbIe YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh MO3HABATEJIBHYIO  JICSATEIBHOCTH B
obmactTh (U3UKA U AaCTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBUTh U
(dbopmyHpoBaTh COOCTBEHHBIE 33/1a4K;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PEIICHUS PACYETHBIX U KAaYE€CTBEHHBIX
3a/ay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIMXCS
PECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacliupsiTb  paMKd  y4yeOHOro TMpeJAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

7ieNaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, Oparh Ha cebs
OTBETCTBEHHOCTbH 34 PEUICHHUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO JIPYIUIIUU B 00JaCTH
(U3UKM, TOCTOSHHO TOBBIIATH CBOM 00pa30BaTENIbHBIM U KYJIbTYPHBII
YPOBEHb.



CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEJISM;

BJIAJCTh HaBBIKAMU I[I03HABAaTEJIbHOW pediieKcuu Kak OCO3HaHMS
COBEPIIAEMBIX JIEHCTBUM U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHMU;

HCIIOJIB30BaTh MPUEMBI pediIeKCUU [JIsi OIEHKU CHUTyallud, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS O UX
CHYDKCHHUIO;

NPUHUMATh MOTHUBBI U ApPryMEHTBl JPYrUX [PU aHaJIu3€ pPE3yJbTaTOB
JESATEIIBHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U IOCTOMHCTBA,

NPUHMMATh MOTHBBI M apryMEHTBl JIPYTMX [pPU aHAJIW3€ pPE3yJbTaTOB
JIESTEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mponecce AOCTHKEHUSI JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOrPAMMBI 10
busnke Uil YpOBHSA CcpeAHero ooOmero oOpa3oBaHusi y  oOydarouiuxcs

COBEpPIIICHCTBYETCS HMOIMOHATbHBIH UHTEIUJICKT, IPEIOJIar aFO M
c(hOpMHPOBAHHOCTH:
® CaMOCO3HAHWs,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  IMOHUMAaTh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BU/IETh HAIIPABJICHUS Pa3BUTHSI COOCTBEHHOU
AMOIIMOHATILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOPETYJIMPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJIEHHE, CIOCOOHOCTH aJalTHPOBATHCA K
OMOIMOHAIILHBEIM HU3MEHEHHUSM U TPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOUYAIONICH CTPEMJICHNE K JIOCTHKCHHIO TIeNIN
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOJS U3
CBOMX BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIONMIEH CHOCOOHOCTh TMOHMMATh  SMOIMOHAIHHOE
COCTOSIHUE JPYTHX, YYWUTHIBATH €r0 TIPH OCYIIECTBICHUHM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTICPEIKUBAHUIO;

COIIMATBHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C APYTHUMH JIOJbMH, 3a00TUTHCS, TPOSBISITH WHTEPEC H
paspemaTh KOHGIUKTHI.

ITPEAMETHBIE PE3VJIbTATBI



K xoHiy oOyuenusi B 10 knacce npeaMeTHble pe3ysibTaThl Ha YINIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y O0OYUAOIINXCSI YMEHU:

® TIOHMMaTh poib (U3UKK B SKOHOMHYECKOM, TEXHOJOTHYECKOH,
OKOJIOTHYECKOM, COIMAIBHOW ¥ JOTHYECKOM cdepax aesTeTbHOCTH
YeJIoBeKa, POJib U MECTO (PM3HKU B COBPEMEHHOW HAyYHON KapTHHE MUPA,
3HAUEHUE OIUCATEIbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOH H
MPOTHOCTHYECKOW  (QYHKIMH  (U3MYECKOM TEOpUM —  MEXAHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJMHAMHKHU, POJIh (PU3HUECKOU TEOPUU B
(dbopMHUpPOBaHUU MTPEACTABICHHUHN O (PU3UYECKON KapTHHE MHPA;

® pasnuyaTh YCJIOBHUS TNPUMEHHUMOCTH Mojeled (U3MYECKUX Tel W
npoleccoB (SBJIEHUM): HWHEpLIMAbHAS CcHCTeMa OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MAaTEepUalIbHAsI TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOHOE TMajeHne, aOCOMIOTHO ympyras aedopMaius, aOCOIIOTHO
yapyroe 1 abCoJIFOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUAKOCTU
U TBEPAOro (KPUCTAIUIMYECKOTO) Tella, UealbHbIi ra3, TOUYCUHBIA 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE TI0JIE;

® paziIMyaTth YCJIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

® aHAJTM3UPOBATh W OOBSICHATH MEXaHWYECKHE IIPOIECChl U  SIBJICHHS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHMS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBW)XEHHS, (POpMyJbl KHUHEMATUKA PaBHOYCKOPEHHOTO
IBWKEHUS, NpeoOpasoBaHusi ['anmuies A CKOPOCTH U NEpeMENICHMS,
3akOoHbl HproOTOHA, npUHOMI OTHOCUTENbHOCTH [anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHUS MUMITYJIbCA U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPIuH,
YCIOBHSI paBHOBECHS TBEPAOro Tejia), MHpPU ITOM HCHOJIb30BATH
MaTeMaTH4YECKOE BBIPaKCHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anunes, BToporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUsS HUMIIYJbCa U
MEXaHHYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHNS;

® AHAJIU3UPOBATh U OOBACHATH TEIIOBBIE MPOLECCHI U SIBJICHUS, UCIOIb3YS
ocHOBHbIe MOJ0keHUd MKT u 3aKkoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOJUMHAMUKN (CBA3b JABJIEHUS UJCATBHOIO Ta3a CcO CpeaHen
KUHETUYECKOW HSHEPrued TEIJIOBOTO JBUKECHUS M KOHLEHTpALUMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CpPEOHEHW KHUHETHYECKOMN
DHEPIrUeN TEMIOBOTO ABMKEHMS €r0 YacCTHLl, CBS3b JABJICHUS UACAIBHOTO
razda C KOHUEHTpalUMEeW MOJIEKYJ M €ro TEMIIEpaTypou, ypaBHEHHUE



MenaeneeBa—Knaneiipona, mnepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPAHEHMSI PHEPIUU B TEIUIOBBIX IMPOIECCAX), IPH 3TOM HCIOJIb30BAThH
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
IIPUMEHUMOCTH ypaBHEHUsI MenneneeBa—Kianenpona;

aHAIM3UPOBaTh M OOBSACHATH OSJEKTPUUYECKHE SBICHHS, HCIOIb3Ys
OCHOBHBIE IOJIOXKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, IIOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIsA, MPUHLHUI CYNEPHO3UINU SIICKTPUUECKUX
IIOJIEN, TP DTOM YyKas3blBas YCIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOLIEHMWS: 3aKOHbI OMa i ydacTka
Henu W I 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jxoyns—JleHua,
npasuia Kupxroda, 3akonsl dapajes A1 31€KTpoau3a);

ONMKCHIBATH (PU3MYECKHE TPOLECCHl M SIBICHHS, HUCIOIb3YS BEIUYHMHBIL:
IEPEMEILICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEII, CUJIA,
MOMEHT CWJIbI, JaBJIEHUE, NOTCHUMAJIbHAsI JHEPrus, KUHETUYECKas
SHEprusi, MexaHUueckas SHeprusi, padoTa CHIIbI, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSHKECTH, CUJla YOPYTrOCTH, CUJIa TPEHUS, MOIIHOCTb,
SHEPrusl B3aWMOJCUCTBUS Tena ¢ 3emii€il BOMM3UM €€ TOBEPXHOCTH,
sHEprus ynpyro gedopmanuu MOpPYKUHbL, KOJIMYECTBO TEIUIOTHI,
abcoyoTHasE TeMIieparypa Tena, paboTa B Te€pMOJIMHAMUKE, BHYTPEHHSSA
DHEPrus HACATBHOTO OJHOATOMHOIO rasa, paboTa HACalIbHOTO Trasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEMIOBOIrO
JBUTATEIIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD JJIEKTPUYECKOTO MOJIS,
HaIpsDKEHHOCTh TIOJII TOYEYHOIO 3apsifa WIM 3apssKeHHOro 1apa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUHA 3JIEKTPOCTATUYECKOrO IMOJ,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABWKyLlas Cujia, CHJIA  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAass EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE yYacCTKa LENH C IMOCJIEI0BATEIbHBIM U
MapajuielIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPTUS NEKTPUUYECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SBJICHUIU:
MEXaHHYECKOE JIBHIKEHHE, TEIUIOBOE JBWIKEHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKeHME, muddy3usi, ucrnapeHue,
KUIICHUE U KOHJEHCAlMs, IUIaBJICHUE U KPUCTAIIIN3ALsA, HAIIPABICHHOCTh
TEIUTIONEpENauH, IIEKTPU3ALU TEJ, SKBUIIOTEHIMAIBHOCTh IIOBEPXHOCTU
3apsKEHHOTO ITPOBOIHUKA,

MIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIIMYUHBI OT
OPYrol €  MWCHOJB30BAHUEM  NPSAMBIX  HU3MEPEHHH, TPU  ITOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl MOTYyYECHHOU



3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHAE TIpadukoB c ydyE€TOM
aOCOJIFOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNIaTh BBIBOJIBI IO PE3yJibTaTaM
UCCJIEeI0BAaHNUS;

NPOBOJANTH KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEIUYUH, MPH ITOM
BBIOHMpaTh ONTUMAJIBHBIA METOJ W3MEPEHHs], OLIEHWBAaTh aOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI 110 MPOBEPKE MPEIOKEHHON TUIIOTE3bl: IJIAHUPOBAThH
HKCIIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJlyYEHHBIE PE3yJbTaThl W JeJaTh BBIBOJ O CTaTyce NpPeIIOKEHHON
THITOTE3HI;

coOJroaTh paBuiia OE30MacHOr0 TpyJa MPU MPOBEJACHUU UCCIICIOBAHUIN
B paMKax y4yeOHOro OJKCIEPUMEHTa, TMpaKTHKymMa M  ydeOHo-
UCCIIEIOBATENIbCKONM M MPOEKTHOM JNEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPONUCTB U 1a00paTOPHOTrO 000pyA0BAHUS;

pemats pacy€THbIE 3aJayd C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
¢u3nyecKkoil MOJIeNbl0: Ha OCHOBAaHMM aHalM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MUECKOW MOJENH, OTBEYalollell TpeOoBaHUSM 3aJayH,
OPUMEHATH  (HOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
bu3znyecKkux TEOpUl NpH HCHOJIb30BAaHUM MaTEMaTHUYECKUX METOJIOB
peleHus 3a1a4, IPOBOIUTh Pacu€Thl HA OCHOBAHUM MMEIOIINXCS JAHHBIX,
aHAIIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATH METOIBI PEUICHHS C
y4ETOM TOTYYSHHBIX PE3yIbTATOB;

pemaTe KayeCTBEHHBIC 3a/Jauyd, TpeOylollue NPUMEHEHHUs] 3HAHUNA U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAaKXKe WHTETpaIly 3HAHUN U3 IPYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIAa: BBICTPAWBATh JIOTMUYECKYIO
LENOYKY pacCyKICHHUI ¢ OOPON Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHUS OCHOBHBIX
NPUHIUTIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO
MUDA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIIM3UPOBATh M OLICHWBATH MOCIEICTBUS OBITOBOM M TPONU3BOACTBCHHOMN
NESTENbHOCTH YEJIOBEKa, CBSA3aHHOW € (DU3MYECKMMHU IMPOLIECCAMH, C
MO3ULIMUN 3KOJOTMYECKON 0€30MaCHOCTH, MPEACTABICHUI O palliOHATbHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJIb30BAaHUU JOCTHXKEHUN
HAyKM M TEXHOJIOTMHA Uil JajbHEHIIEro pa3BUTUS YEJIOBEUECKOIO
00I1IeCTBA;



® TPUMEHATH Pa3IMYHBIE CIIOCOOBI PaboThl ¢ MHpOpMaLuel (HU3NIECKOTOo
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIlMOHHBIE
TEXHOJOTMM Il TIOHUCKA, NepepadOTKU U TPEAbSBICHUA Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMAaLUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUN
uHpOpMallMK, TOJYYEHHOM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyro  HMH(OpMalMi0 M OLEHUBaTh €&
JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE
aHaiIM3a UICTOYHUKA HHPOpMaALIUK;

® [POSIBISATH OpraHu3allMOHHBIE u MO3HABATEIIbHBIE yMEHUs
CaMOCTOATEIBHOTO  NPHOOPETEHHMs] HOBBIX 3HAHUM B IpoLecce
BBITNIOJTHEHUSI IPOEKTHBIX U yUeOHO-UCCIIEOBATENLCKUX padoT;

e paboTaTh B IpYIIE C HCHOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTh
B HECTAHJAPTHBIX CUTYallMUAX, aJICKBaTHO OLIEHWBATh BKJIAJ KaXI0Tr0 M3
YYaCTHUKOB T'PYNIIbI B pEIIEHUE PacCMAaTPUBAEMON MTPOOIIEMBI;

® [IPOSIBJISITH MOTUBALIMIO K Oyayiield npodecCHOHaIbHON AeATEIbHOCTH 1O
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO POQuIs.

K xoHiy oOyuenust B Il knacce npeaMeTHbIe pe3yJibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTh Y OOYUAOIINXCSI YMEHU:
® [OHMMATh pPOJIb (U3UKA B OSKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COIMAJIEHON M dTUYECKOHN cdepax ACATEIHHOCTH YeJIOBEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHON HAy4YHOW KapTHHE MHUpA, POJb ACTPOHOMHUHU B
MPAKTUYECKON JIeITEIbHOCTH YeJOBEKa U  JajbHEWIIeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON W MPOTHOCTUYECKON (PYHKIUN (HU3UIECKON TEOpUH —
ANEKTPOANHAMUKY, CIEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
buszuku, poab Guznueckoil Teopur B (POPMHUPOBAHUU MPEICTABICHHUIN O
(bu3nYecKoil KapTHHE MHPaA, MECTO (PU3MYECKOM KapTHHBI MUpa B 00IIEM
PSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE;
® pasnuYaTh YCJIOBHS TNPUMEHHUMOCTA Mojeleld (U3MYECKUX Tel W
MPOILIECCOB  (SIBJICHUI): OJHOPOJHOE HJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TOJIsl, TapMOHUYECKHE KOJIeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
UJeadbHbIA TMPYXKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, UJCaTbHBIN
K0JIeOaTeNbHbII KOHTYp, TOHKas JINH3a, MOJIEJIEN aToMa, aTOMHOTI'O sipa U
KBAHTOBOM MOJICJIH CBETA;



paznuyaTth ycioBHs (TpaHUIBI, O00JACTH) MPUMEHUMOCTH (DHU3UIECKUX
3aKOHOB, TIOHMMATh BCEOOIMIA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh MCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIE TMPOIECCHl U SIBICHUA,
UCIIOJNb3ys. OCHOBHBIE TIOJIOKEHHMSI W 3aKOHBI D3JIEKTPOJMHAMHUKH U
CIEIUAIbBHOM  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHs
AJEKTPUYECKOrO 3apsna, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIMK B DJIEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTHIO
W3MEHEHMUs]  CHJIbI  TOKa,  TOCTYJaThl  CHEHUAIBHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHINITEITHA);

aHAJU3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U ABJICHUS, UCIOJIb3Ys
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHe  OWHINTEHHA  AJIA
dbotodpdexra, mepBpld U BTOpOM mocTynarel bopa, mpuHIUN
COOTHOIIIEHUsI HeompeaenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YMCENl M SHEPTUU B SACPHBIX PEAKIUSIX, 3aKOH
PaIMOaKTUBHOIO paclaja);

ONMKCHIBATh (PU3UYECKUE TPOILECCHl W SIBICHHS, WCIOIb3YS BEIUYHHBL:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIIHAN 3JIEKTPOCTATUUECKOTO
MOJIsl, Pa3HOCTh ITOTEHUUAJIOB, SJIEKTPOJBWKYILAS CUJA, WHIYKIUSA
MarHuTHOTO TIOJIsl, MAarHUTHBIM TOTOK, Cwia AMrepa, WHIyKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOUHIYKIIMHM, SHEPruUsi MAarHUTHOTO TMOJs
MPOBOJAHUKA C TOKOM, PEIATHUBUCTCKUN HUMITYJbC, IIOJHAs SHEPrus,
DHEPrus TOKOsI CBOOOJHON 4YacCTHUIbl, DHEPrusi M UMIYJbC (OTOHA,
MacCOBOE YHCIIO U 3apsil Apa, SHEPTHsI CBS3H sIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SBJICHUU:
AJIEKTPOMArHUTHAsE MHAYKIMS, CAMOMHAYKIIMS, pe30HAHC, HHTEp(hepeHIIHs
BOJH, Judpakius, JTUCIEPCHsS, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dotornextpuueckuit shdext (pororddext), ampda- u Oera-pacnagbl
a5ep, ramMma-usiydeHue sjaep, (pu3mdyeckue NPUHIMIBL CHEKTPATbHOTO
aHanusa u paboThl Ja3epa;

OMPENENATh HAMpPaBJICHUE WHAYKIMM MArHUTHOTO TOJIS MPOBOJAHHUKA C
TOKOM, CuJibl AMmepa u cuiibl Jlopenna;

CTpOUTH M300pakKeHUE, CO37]aBAEMOE TJIOCKUM 3€PKaIOM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €T0 XaPaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKHE MOHATHS, TEOPUH U
3aKOHBI JIJII aHalu3a ©W  OOBSCHEHHS (U3HUYCCKHX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JHBIX CHUCTEMAX, B MEKraJlaKTHUYECKON
cpene; ABUKEHUsI HEOSCHBIX TeJl, IBOIOLNHY 3BE3]] U BeelleHHO;



MPOBOJUTh HCCICIOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIWYUH C
UCIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUN, TMPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUpPOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nyecknx BeIWYUH B BHUJAE TpadUKOB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI IO  pe3ysbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC H3MEPEHHS (U3MUECKUX BEJIMYWH, TPU ITOM
BBIOMPATh ONTUMAJIbHBIA METOJ] M3MEPEHUs, OIEHWBATh AOCOJIOTHBIE U
OTHOCHTEJIbHBIC MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCTIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYCHHbIE PEe3yJbTaThl U JIeJIaThb BBIBOJ O CTaTyce NPEaJIOKEHHOU
TUIIOTE3bI;

OMUCHIBATH METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHMUIA;
coOJro1aTh TIpaBUiia OE30MacHOrO TPy/la MPU MPOBEJACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIEPUMEHTa, TMpakTHKymMa M  ydeOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATEIbHOCTH C HCHOJIb30BAaHUEM
MU3MEPUTETHHBIX YCTPOUCTB 1 1a00PaTOPHOTO 000PYA0OBAHUS;

peuiaTth pacy€THBIE 3aJauyd C SBHO 33JJaHHOM W HESIBHO 3aJaHHOM
¢bu3nYecKoil MOJIeNbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMPATH
(duznyeckre MojeNd, OTBEYarolue TpeOOBaHMSIM 3ajlauyd, IPUMEHSTh
dbopmyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3MUECKUX TEOpHUit
MpU  HCHOJIb30BAHUM MaTEMaTHUYECKUX METOJIOB pElIeHus 3ajaad,
MPOBOAUTH PACUETHI HA OCHOBAHUM MUMEIOIIMXCS TaHHBIX, aHAJTU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YUETOM MOTYyYCHHBIX
pe3yJIbTaToB;

pemaTth KadyeCTBEHHbIC 3a7aud, TPeOyIollhe NPUMEHEHUs] 3HaHUU U3
Pa3HBIX pa3JeioB Kypca (PU3UKH, a TaKKe UHTETPALlMKU 3HAHUWU U3 JPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
IIETIOYKY pacCy>kJICHUHN ¢ OMOpOM Ha U3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHUS;

WCIIOJIB30BaTh TEOPETUYECKHE 3HAHHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOJNTHh TPUMEPHI BKJIAJa POCCUUCKUX H 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYIKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJICICTBUS OBITOBOM M IIPOM3BOJICTBEHHOM
NESATeIbHOCTA 4YeJIOBeKa, CBA3aHHOW ¢ (PU3MUECKMMM Mpolieccamu, C



MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHATbLHOM
MPUPOOTIOIH30BAHUN, @ TAKXKE PAa3yMHOM HCIIOJB30BAHUU JOCTHKEHUM
HAYKM W TEXHOJOTMW Ui JAJbHEHILIETO pPa3BUTUA YEJIOBEYECKOIO
00I1IeCTBA;

NPUMEHATh pa3iNyHble COCOObl paboThl ¢ MHpopManuen (HU3NIEecKoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TIPH TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM IS TIOMCKa, NEepepadOTKU M TMpeAbSBICHHUS Yy4eOHOH W
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUU
uH(OpMAIH, TONYYECHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANMM3UPOBATh  TOJNIy4aeMyr  HWHGOpMAIMI0O ¥  OICHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaiIM3a UICTOYHUKA UHPOpMaALIUK;

MPOSBIISATH OpraHu3allMOHHBIE u MTO3HABATEIIbHBIE yMEHUs
CaMOCTOATEJIBHOTO  NPHOOPETeHHs] HOBBIX 3HAHUM B IpoLecce
BBITIOJIHEHUS TPOCKTHBIX U yUeOHO-UCCIIEIOBATENBCKUX padoT;

paboTaTh B TpPyNIEe C HCIOJTHEHHUEM pa3jINYHbIX COIHAIBHBIX pOJEH,
IJIAHUPOBATh PabOTy TPYMIIbI, PAIIMOHATIBLHO PACHIPENEISATh AESTEIHHOCTD
B HECTaHJApTHBIX CHUTyallUAX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO U3
YYaCTHUKOB T'PYNIbI B pEHIEHUE PacCMAaTPUBAEMON MTPOOIIEMBI;

MPOSBIISITH MOTUBALIMIO K OyAyled npohecCuoHaNbHONW AESITENbHOCTH 110
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO POQus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Konrtpoasnbie | IlpakTudyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pa3zaen 1. HAYYHBIM METO/] ITIO3HAHUS ITIPUPO/IBI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmorexa HOK
' Y A PHpOA https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 6
Pazpnen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemarika 10 ! https://m.eds00.1u/f16b68d7
bu6mmoreka [JOK
2.2 Humanka 10 https://m.eds0o.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiica TREpIOro Tema > 1 https://m.edsoo.ru/f16b68d7
bubmnoreka [IOK
24 3aKOHBI COXPAaHEHUS B MEXAHUKE 10 1 hitps://m.cdsoo.w/f1 6b68d7
Hroro no pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUU 15 1 hitps://m.cdsoo.rw/f1 6b68d7
32 Tepmonunamuka. TernoBble MalTUHBI 20 1 bubmmorexa LHOK

https://m.edsoo.ru/f16b68d7
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13 ArperaTHble COCTOSIHUS BelecTBa. Pa3oBbie 14 bubnuoreka [JOK
' MepPeEXObl https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. DJIEKTPOIUHAMUKA
bu6mmoreka [JOK
4.1 ueKTpirieckoe noje 24 https://m.edsoo.ru/f16b68d7
N N bubmuoreka [JOK
4.2 [TocTOsTHHBIN 31IEKTPUYECKHUI TOK 24 hitps-//m.cdsoo.r/fl 66687
bubmnoreka [IOK
43| TowH B pasmHEX cpenax 0 https://m.edsoo.ru/f1 6b68d7
Hroro no paszneny 54
Pa3zaen 5. PUSMYECKUM TIPAKTUKYM
N bubmuoreka [JOK
> Dusirieckiit MpaKTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 16
bubnnoreka [IOK
PesepBHOE BpeMms 10 https://m.edsoo.ru/f16b68d7
OBULIEE KOJIMYECTBO YACOB I10 [ITIPOIT'PAMME 170 16
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11 KIIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeEM uudposbie
Ne i/m P Kontpousnsie | IIpakTnyeckue (g :
NMPorpaMMbIl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Paznen 1. DJIEKTPOJIUHAMMUKA
bubmuoreka [JOK
I Marhuthoe nosie 14 https://m.eds00.1u/39859¢f1
bu6mmorexa [JOK
1.2 DneKTpOMarHuTHasi MHAYKIHUS 13 1 hitps-//m.cdsoo.ru/39859¢f1
Hroro no pazageny 27
Paznen 2. KOJIEBAHUS U1 BOJIHbBI
bu6mmoreka [JOK
2.1 Mexanudeckue KojeOaHus 10 hitps-//m.cdsoo.ru/39859¢f1
bu6mmorexa [JOK
2.2 DJeKTpOMarHuTHbIE KoJeOaHus 15 hitps-//m.cdsoo.ru/39859¢f1
)3 MexaHu4eCcKHe U 3JIEKTPOMArHuTHbIE 10 1 bubnuorexa [JOK
' BOJIHBI https://m.eds00.1ru/39859¢f1
bubmuoreka [JOK
2.4 0) 25 1
frTiKa https://m.edso0o.ru/39859ef1
Uroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIUAJIBHOU TEOPUM OTHOCUTEJIBHOCTH

3.1

OcuoBel CTO

5

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1

Hroro no pazgeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Paznen 4. KBAHTOBAS ®U3UKA
N bu6mmoreka [{OK
4.1 KopnyckynsipHO-BOJIHOBOH Ayanu3m 15 https://m.edsoo.ru/39859¢f1
bubmnoreka IJOK
4.2 o
H3HKa atoMa > https://m.edsoo0.1ru/39859¢f1
43 ®du3MKa AaTOMHOTO S7Ipa U AJIEMEHTAPHBIX 5 bubmuotexa [JOK
) YacTHUI] https://m.eds00.ru/39859¢f1
Hroro no pazaeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bu6nmnoreka [JOK
5.1 DIeMEHTHI aCTPOHOMHUH U aCTPODU3UKH 12 hitps-//m.cdsoo.ru/39859¢f1
Uroro no pazaeny 12
Pa3zaen 6. PUSHUYECKUN TIPAKTUKYM
. bubmuoreka [JOK
6.1 Dusieckuit IpakTHKyM 16 16 https://m.edsoo.ru/39859¢f1
Uroro no pazgeny 16
Paznen 7. OBGOBHIAIOIIEE IIOBTOPEHUE
CucreMaTuzanus 1 0000IIeHE
71 MIPEAMETHOTO COJICPIKAHMSI M OTTBITa 15 bubnmnorexa [JOK
’ NEeATETBbHOCTH, TPUOOPETEHHOTO TIPH https://m.edsoo.1u/39859¢f1
n3ydyeHuu kypca pusuku 10 — 11 kmaccos
Wroro no pazneny 15
PesepBHOE Bpems 10 brbmorexa OK

https://m.edsoo.ru/39859%¢f1
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchl
1 Oduszuka — pyHIaMeHTanbHas HayKa O PUPOIe 1 bubmmorexa LOK
Y y pHp https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUS U METOBI | bu6muoteka [{IOK
UCCIIeIOBaHMsI (PU3NUECKUX SIBJICHUM https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPUsl B MPOIIECCE MO3HAHUS
3 npuposl. HabmroaeHne u 3KCIepuMeHT B 1 bubmmorexa LIOK
PHPOZEL P https://m.edsoo.ru/34c4993 1
¢busuke
but6mmoreka [{OK
4 CnocoObl n3mMepeHust GU3NICCKUX BEITUINH 1
p b https://m.edsoo.ru/ca2def03
5 AOCOJIFOTHASI 1 OTHOCUTEJIbHAS ITOTPEITHOCTH 1 bubmuoreka [JOK
U3MepeHU (PU3NIEeCKIX BEeTUUNH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Pons u mecto
6 (u3uKM B pOPMUPOBAHUU COBPEMEHHOM | bubnunoreka IIOK
Hay4YHOW KapTHHBI MUPaA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
NEeITEILHOCTH JIIOIEN
Mexanunyeckoe aBuxeHue. Cucrema oTcuera.
bu6nuoreka [JOK
7 OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JIBUKCHUS. 1
https://m.edsoo.ru/e9a52{02
[Ipsimast u 0OpaTHast 3a7a4l MEXaHUKHU
Paauyc-BekTop MatepuaibHOM TOYKH, €TI0
Ay p p bubmuorexka [JOK
8 MPOEKIMU HAa OCU KOOpAHHAT. TpaekTopus. 1

[Tepemenienue. CkopocTh. Mx npoekuuu Ha

https://m.edsoo.ru/30a108a5



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346

OCH KOOpJIUHAT

PaBHOMEpPHOE IPAMOJIMHEWMHOE JBUKEHUE.

but6mmoreka [{OK

9 I'paduueckoe onrcanne paBHOMEPHOTO
pad 5 p P https://m.edso0.ru/89ba7190
MPSIMOJIMHEMHOTO JIBU>KECHUS
10 CrnoxxeHue nepeMeIeHuid i CKOpOCTe. bubnmoreka [JOK
Pemienue 3agau https://m.edsoo.ru/761d18aa
HepaBnomepHoe nrxeHne. MrooBeHHast
11 cKopocTb. Y ckopenue. [IpsmonnneitHoe bubmmorexa [TOK
P ’ P P https://m.eds00.ru/a99549a7
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanue MpsIMOIMHEHHOTO bubmuoteka [{IOK
JBIDKEHUSA C IOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHOe nazieHne. Y cKopeHne cBOOOHOTO
13 MaJeHus. 3aBUCUMOCTb KOOPAUHAT, CKOPOCTHU buGnnorexa LIOK
' PAHHAT, CKOPOCTH, https://m.edsoo.ru/f738109¢
YCKOpPEHUS OT BPEMEHH U UX rpaduku
14 JIBmxeHue Tena, OpOIIeHHOTO MO/ YIJIOM K bubnuoreka [JOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpusonuHeliHoe aBuxenue. J[BHKeHUE 110
15 OKPY>KHOCTH. YTJIOBasi U JIMHEIHAs! CKOPOCTb. bubnmnorexa [JOK
IIepuon u wacrora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJIHOE YCKOPEHHE
bu6nuoreka [JOK
16 Kontponbhas padota no teme "Knunemaruka"
p P https://m.edsoo.ru/1242{32¢
IIepsslit 3ax0oH Hprorona. MHEpumanbHbIe
17 cuctemsbl oTcuéra. [I[pUHIUIT OTHOCUTENBHOCTH bubmmorexa [OK
- puiI B https://m.edsoo.ru/5a9e4a64
lanunes. HenneprimaabHbie CUCTEMBI OTCUETA
13 Cuna. PaBHogelcTByr01Ias cuia. Bropoit bubnmoreka [JOK
3akoH Herotona. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiicteue Ten. Tperuit 3akon HetoToHa bubmuoteka [IOK



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/a99549a7
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https://m.edsoo.ru/89ba7190

https://m.edsoo.ru/57dba505

[TpuHnun cynepriozunuu cuil. Pemenue 3agaq

but6mmoreka [{OK

20
Ha MpUMeHeHne 3akoHOB HproTOoHA https://m.edsoo.ru/bdf997tb
3aKOH BCEMUPHOI'O TATOTEHUS.
21 DOKBUBAJICHTHOCTh TPABUTAIIMOHHON U bubmorexa TIOK
. p 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
” Cuna TsKeCcTH U yCKOpeHue CBOOOIHOTO bubnmnoreka [JOK
MaIcHUs https://m.eds00.1u/22757f26
JIBm>keHne HeOeCHBIX TeJ U BX
23 HUCKYCCTBEHHBIX CIIYTHUKOB. [lepBas bubmorexa [OK
Y Y - Hep https://m.edsoo.ru/11abfa0a
KOCMMYECKasi CKOpocTh. 3akoHbl Kerutepa
bu6nuoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yIpy y https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bu6mmorexa [IOK
25 JIBr>KEHUE B JKUJIKOCTH U T'a3e C YYETOM CHJIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIIEHHUS CPEBI https://m.edsoo.ru/2c¢b29676
26 JaBnenue. 'ugpocrarnueckoe JaBieHUE. bubmuoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
but6mmoreka [{OK
Ab6comoTHO TBepaoe Teno. [locrynaTenbHoe u
27 BpaIiaTesibHOE JBUKEHUE TBEPAOTO Tela bubmmorexa [TOK
paill a P https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIBI OTHOCUTENIBHO OCH BpalCHUS. bubnuotexa [JOK
IInevo cumbl https://m.edsoo.ru/653d3459
CnoxxeHue Cuil, IPUWIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TshkecTH Tema. Y CloBus bubmmorexa [TOK
Y P ’ https://m.edsoo.ru/9aa79a7d
paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECH
b K
30 Pemenue 3agau momorexa [0

https://m.edsoo.ru/dc1caac0
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KonTtponbhas pabora no teme "J{uHamuka.

bubnmoreka [IOK

31
Cratuka TBepaoro tena' https://m.edsoo.ru/9f5a574c¢
NMnynec MaTepuanbHONW TOUYKH, CUCTEMBI
1 MaTepHalbHBIX Touek. LleHTp Macc cucteMbl bubnmoreka [JOK
MaTepHaIbHBIX TOUEK. Teopema O JBUKEHUN https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
Nmmynbse cuibl 1 M13BMEHEHUE UMITYJIbCa Tefa.
33 3aKoH coxXpaHEHUs UMITyJibca. PeakTuBHOE bubmorexa [TOK
p Y ' https://m.edso0.ru/13f0a221
JBUYKEHUE
MoMeHT uMItysibca MaTepUaIbHON TOUKH.
34 [IpencraBieHue o COXpaHEHUH MOMEHTA bubmorexa [IOK
P P https://m.edsoo.ry/d6532eb9
UMITYJIbCa B LIEHTPAJIbHBIX MOJAX
but6mmoreka [{OK
35 Pemenue 3amau
https://m.edsoo0.ru/f7706d63
PaGora cuibl Ha MaOM U HA KOHEYHOM
36 nepemenieHuu. ['padudeckoe rnpeacraBicHue bubmorexa [TOK
P P P https://m.eds00.ru/913974c7
paboThl CHIIbl. MOIIHOCTD CHJIBI
Kunernueckas sneprus. Teopema 00
. but6mmoreka [{OK
37 W3MEHEHUU KNHETHUYECKOW SHEPTUH
. https://m.edsoo.ru/9a5e2e74
MaTepUaIbHON TOYKU
[ToTenuumanbHble U HETTIOTEHIIUATBHBIE CHUIIBIL.
38 IlorennuanepHas >Heprusa. Bropas bubnnorexa LIOK
Pr. p https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
TpeTbs kKocMuueckast ckopocTb. CBsi3b pabOThI
39 HETMOTEHIIUATBHBIX CUJI C U3MEHEHUEM bubnuotexa [JOK
MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKON IHEPTUU
40 Yupyrue u Heynpyrue CTOJIKHOBEHUS. bubnmnoreka [JOK
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VYpaBuenue bepnyium s uieanbHOM
KHUJKOCTU

https://m.edsoo.ru/f30f43b6

KonTponbHas pabota o Teme "3aKoHbI

bu6mmorexa [IOK

41
COXpaHEHHUs B MeXaHukKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacTraBaeHui 0 IPUPOE TETIIOTHI.
42 Ocuouble nonoxenus MKT. uddyszus bubmmorexa [IOK
' 3L https://m.edsoo.ru/b0ad4445f
BpoyHoBckoe aBuxeHue
Crpoenue ra3000pa3HbIX, KUIKAX U TBEPABIX
43 TeJl. XapakTep ABUKEHUS U B3aUMOJECHCTBUS bubmorexa [OK
- 8P pAa 8 https://m.edsoo.ru/c44d02e2
YacTHII BELIECTBA
44 Macca u pazMepsl MOJIEKY (AaTOMOB). bubmuoreka [JOK
KonnuectBo Bemectsa. [locTosinnas ABoraznpo https://m.edsoo.ru/c5b72ab7
45 Temmnepatypa. Temnosoe paBHoBecue. [lIkana bu6muoreka [IOK
Llenbcus https://m.eds00.ru/0070d493
but6mmoreka [{OK
46 P
CHicHHe sanat https://m.edsoo.ru/1531abas
but6mmoreka [JOK
47 " iras. [’
JICATIEHBIH T'd3. 1 a30BRIC 3AKOHRI https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenneneeBa-Knaneiipona. bubnmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
but6mmoreka [{OK
49 A0 .3
COJIFOTHAs Temmeparypa. 3akoH JlanpToHa hitps://m.edsoo.ru/14602d 1 £
50 N3omnpoliecchl B UeaaIbHOM rase ¢ bubnnorexa [JOK
MIOCTOSHHBIM KOJIMYUECTBOM BeEIlECTBA https://m.edsoo.ru/68878d51
51 I'paduueckoe mpeacTaBaeHne N30MPOLECCOB: bubmuoteka [IOK
u30TepMa, H30Xopa, nzobdapa https://m.edsoo.ru/1344327b
b K
52 OcnoBHoe ypaBHeHne MKT uommorexa O

https://m.edsoo.ru/c8094721
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but6mmoreka [{OK

53 Pemenue 3amau
A https://m.edso00.1ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMHYECKON CUCTEMBI CO CpeIHEN

54 pMoZ . . peA https://m.edsoo.ru/c38af875
KMHETHYECKOM dHEprueil nocTynaTeabHOro
TEIJIOBOT'O IBMKEHUS €€ YaCTHII

55 O06001enre u cucTeMaTU3aIys 3HaHU| 110 bu6muoteka [{IOK
teme "OcHoBet MKT" https://m.edsoo.ru/09d12fd8

bu6nuoreka [JOK

56 Kontponbnas padota mo teme "OcHoBsl MKT"

P P https://m.edsoo.ru/13adad59
TepmonuHaMuueckas cucTemMa. 3ajiaHue
BHEIIHUX ycaoBul 1 T/] cuctemsl.

57 Bremnue u BHyTpeHHUE TapaMeTpBI. bubmuoteka [IOK
[Tapametpsr T/l cuctembl Kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAYCHMSI BEJIMYMH, ONTUCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 Camonpown3BonbHas penakcanus T/ cucTeMsr bubmorexa LHOK

P p https://m.edsoo.ru/8ec51210
K TEIJIOBOMY PaBHOBECHIO

59 Mojenp uaeanbHOro raza B TepMOJIMHAMUKE. but6mmoreka [IOK
VYcnoBus IpUMEHUMOCTH 3TON MOJEITH https://m.eds00.ru/29355001

60 VYpaBuenne Menneneea-Knanelipona u bu6muoteka [{IOK
BBIPAKEHHE 11 BHYTPEHHEN SHEPIUU https://m.edsoo.ru/bal178d0
BeIpaxeHnue 11 BHyTpEeHHEN SHEPrun

61 OJTHOATOMHOTO UJEaIbHOTO rasa. bubmuoreka [JOK
KBazucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI

62 DnemeHTapHas padoTa B TEPMOJUHAMUKE. bubnmoreka [IOK



https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/29355001
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Brruucnenue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/741d5738

Temnonepenayda kak croco0 M3MEHEHUs

63 BHyTpeHHel sHeprun T/l cuctemsl 6e3 bubmorexa [TOK
yIp p https://m.edsoo.ru/3d734561
COBepUIEHHSI pabOThI
64 KonBek1usi, TEIIONPOBOHOCTb, U3TyUYCHHUE bubmorexa HOK
A, poBoA » I3IY https://m.edsoo.ru/157b54cd
KomnuecTBo TennoTsl. TemoéMKOCTh Tena.
65 VY nenbHas U MOJIIpHAst TETIIOEMKOCTH bubnmnorexa [JOK
BEILECTBA. Y JIENIbHAs TEIUIOTA CrOPaHus https://m.edsoo.ru/7ba67355
TOILJIUBA
66 Pacuér konuuecTBa TEIUIOTHI pU bubnmoreka [JOK
TerJronepenaye https://m.edsoo.ru/1dbSad4e
67 [Tonsitue 06 aqnadbaTHOM mporecce. [lepBrrii bubmuoreka [JOK
3aKOH TEPMOJIUHAMUKHU https://m.edso0o.ru/d8098824
63 KonuyecTBo TemIOTH 1 paboTa Kak MephI bubnuotexa [JOK
M3MEHEHUs BHyTpeHHel 3Hepruu T/1 cucremsl https://m.edsoo.ru/b047alcd
BTopoii 3ak0H TepMOJIUHAMUKY 1151
69 aBIfOBeCHLIX u H}Z: ABHOBECHBIX TTPOIIECCOB bubmorexa [OK
P P portt ) https://m.edso00.ru/c6f4f464
HeobpaTuMocTs IpUPOTHBIX MPOIIECCOB
but6mmoreka [JOK
70 I1 elic €110 a . KII
PHHIMIIBE ACHCTBHA TCITOBRIX MALIHH A https://m.edsoo.ru/2e¢945513
bu6nuoreka [JOK
71 Maxkcumansnoe 3Haduenue KIII. [{ukn Kapno
A1 P https://m.edsoo.ru/fe3857b9
bubnuoreka [JOK
72 Pemenue 3agau
g https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHUE aCIIEKThI UCIIOJIb30BAHUS bubnuorexa [JOK

TEIJIOBBIX ABUraTesiel. TemioBoe 3arps3HeHne

https://m.edsoo.ru/9867aaa7
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OKpYKaroIleil cpeapbl

74 Pemenue 3agau bubmorexa [JOK
https://m.edsoo.ru/c8c70432
75 O06001enre u cucTeMaTU3aIys 3HaHUH 110 bubnmoreka [JOK
teme "Tepmonunamuka. TenaoBeie MalIvHb" https://m.edsoo.ru/28d62b3f
76 KonTponbHas pabota no teme bubmuoreka [IOK
"Tepmonunamuka. TeruioBbie MaMHbI" https://m.edsoo.ru/1b6e26¢c5
[Tapoo6pazoBanue u koHaeHcanus. Vcnapenue
77 Y KUIIEHHE. Y IeJIbHAs TEeIioTa bubmmorexa [IOK
oA https://m.eds00.ru/6f8¢6777
napooOpa3oBaHUs
HacelieHHble 1 HEHACHIIIIEHHBIE MTAPHI.
KauectBeHHast 3aBUCUMOCTb MJIOTHOCTH U
JIABJICHUSI HACBIIIEHHOTO Mapa OT
78 TEeMIIepaTypbl, UX HGSaBI/ICI/If/IOCTL oT 00BéMa bubmmorexa [IOK
PaTyprl, https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUSI OT JaBJICHUS B
KUJKOCTU
79 BrnaxHocTs Bo3ayxa. AGCONMOTHAS U bubnmoreka [JOK
OTHOCUTEJIbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemenue 3amau
s https://m.edsoo.ru/18e95f3
21 Teépnoe teno. Kpucrammmueckue u amopgHbie bubnuotexa [JOK
Tena. AHU30TPONUSI CBOMCTB KPUCTAIJIOB https://m.edsoo.ru/20a88a03
20 [InaBnenue u Kpucraum3anus. Y eiabHast bubmuoreka [JOK
TeruioTa miuasieHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpAOTO Tena. PacTskenue u
but6mmoreka [IOK
83 cxatue. Casur. Moayne FOnra. [Ipenen

yIpyrux aedopMariuii

https://m.edsoo.ru/dalaabl0
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TernnoBoe pacumpeHre KUIKOCTEN U TBEPIBIX

bubmuoreka [JOK

84 TeJ1. AHFApMOHH3M TEIIOBBIX KOJICOaHH
p https://m.edsoo.ru/7baSedf2
YaCTHUI BELIECTBA

g5 [IpeobpazoBanue 3Heprun B (ha30BBIX bubnuoreka [{IOK
rnepexonax https://m.eds00.1u/97a0672f

bubmuorexka [JOK

86 VYpaBHeHHe TEII0BOro HanaHca

p https://m.edsoo.ru/ab15211b
bubnuoreka [JOK

87 Pemenue 3agau

g https://m.edsoo.ru/8ab7f40d
IToBepxHOocTHOE HaTskeHue. KanmuiuisipHsie
88 siBJIEHUs. J{aBieHue 1o UCKPUBJIEHHON bubmorexa [IOK
' ALHCKD https://m.eds00.ru/b42f1197
MOBEPXHOCTHIO xkuaKocTH. Dopmyna Jlannaca
O06o061IeHre U cucTeMaTu3alus 3HaHui| o
89 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA bubmmorexa [TOK
P B - ' https://m.eds00.ru/0b52575¢
®da30BbIE IEPEXOBI

90 KonTponbnas pabota o Teme "Arperaruoie bubmuoreka LIOK
cocTosHMs BenlecTBa. Pa3oBble nepexoabl"” https://m.edsoo.ru/7dc2a739
DneKTpu3anus Tel U €€ MPOosIBICHUS.

01 Onektpruueckuii 3apsia. [[Ba Buna bubnuotexa [JOK
AJIEKTPUYECKUX 3apsiioB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKHU U MTOJIYITPOBOIHUKHI

9 DNIeMEHTapHBIN JIEKTPUUECKHM 3apsia. 3aKOH bu6mmoteka [IOK
COXpPAaHEHUsI DIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/f49afd24

93 B3anmopencrTeue 3apanoB. ToueuHsle 3apsiabl. bubnmnorexa [JOK
3akon Kynona https://m.edso0.ru/445b7746

but6mmoreka [JOK

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

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

but6mmoreka [JOK

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

96 [IpoGHbIii 3apsy. JIuHMM HaNPsHKEHHOCTH bubnuoreka [{IOK
3NeKTpruYecKoro noist. OqHOpoIHOE https://m.edsoo.ru/3dac6957
AJEKTPUYECKOE I10JIe

97 [ToTeHIIManbHOCTh 3JIEKTPOCTATUIECKOTO bubnmoreka [JOK
1oJis. Pa3HOCTh MOTEHMAJIOB U HAIIPSYKEHUE https://m.eds00.1ru/80021447
[ToTeHmanpHast YHEPTUA 3apsiia B

98 aneKTpocTaTuyeckoMm nose. [lorenunan Bubnnorexa [IOK

p ' H https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MO

99 CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH bubnuotexa [JOK
MOTEHIUAJIOB ISl DJEKTPOCTATUYECKOTO ITOJIS https://m.edsoo.ru/df7a6838

100 [IpuHIMI cyneprno3uuy 3JIEKTPUIECKUX bubmmoreka [IOK
noseun https://m.edsoo.ru/Ocfe4abe

but6mmoreka [JOK

101 Pemenne 3anau

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

102 [Tone Toueunoro 3apsna. [lone paBHOMEpHO bubnmnorexa [JOK
3apsOKEHHON cephl https://m.eds00.1u/b297b5c3
[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 niapa. Ilone paBHOMEpHO 3apsKEHHOU bubmmorexa TIOK

pa. P p p https://m.edsoo.ru/f7a665¢ee
0ECKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM II0JIE. bubmmoreka [IOK
YcnoBue paBHOBECUS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMpIeKTpUKY ¥ IOJTyIPOBOJHUKH B bubnmnoreka [JOK
3IIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5

106 Kongencarop. D1eKTpoéMKOCTh bubnmnorexa [JOK

KOH/IeHCAaTOpa. DIIEKTPOEMKOCTH IIOCKOTO

https://m.edsoo.ru/845b4173
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KOHJCHCaTOopa

107 ITapannenbHOE COEIMHEHNE KOHIEHCATOPOB bubmoreia HOK
P s A P https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTtenbHOE COCAUHEHHE but6mmoreka [IOK
KOHJEHCAaTOPOB https://m.edsoo.ru/1€992920
109 OHeprus 3apsHKEHHOTo KOHAeHcaTopa bubmmorera [IOK
P P A p https://m.edsoo.ru/73a34f18
bubnuoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.eds00.1ru/27434040
11 JIBrokeHue 3apsiKEHHOM YacTHUIIbI B bubmuoreka [JOK
OJTHOPOJHOM BIIEKTPUYECKOM TIOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o001eHre 1 cucTeMaTU3amysa 3HaHUH 110 bubmmoreka [JOK
TeMe "Dnekrpuyeckoe nojue" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme bubnunoreka IIOK
"Onekrtpuueckoe noiie" https://m.edsoo.ru/cefe90e9
Cwuna toka. [locTosiHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAHUS MTOCTOSIHHOI'O 3JIEKTPUYECKOTO bubmorexa TIOK
yi p https://m.edsoo.ru/233311b5
TOKa
bubmuoreka [JOK
116 " .H 21C
crounmuiH Toka. Hanpsbiente 1 /1 https://m.edso0.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEenH. DJIEKTPUIECKOoe bubnunoreka LIOK
COIIPOTHUBIICHHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD COMTPOTUBIICHHS OJTHOPOIHOTO
118 MIPOBOJAHUKA OT €ro AJTUHBI U ILIOIMIAaaN bubmmorera [IOK
POBOA a it https://m.edsoo.ru/95fcdf51
MONEPEYHOT0 CEYEHUS
119 VY ienbHOE CONPOTUBIICHUE BEILIECTBA. but6mmoreka [{OK
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Pemmenue 3agau

https://m.edsoo.ru/4378300

120 [TocnenoBarenbHOE, MapaJLIEIBbHOE, bubmmoreka [IOK
CMEIIaHHOE COEIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX IEKTPUUECKUX IIETICH. bubnmnorexa [JOK
[IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
but6mmoreka [IOK
122 P
CHLICHHE 3a1ad https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH Jkoyiist bubnuoreka [JOK
—Jlenna https://m.edsoo.ru/a3605¢c5c¢
bubmuoreka [JOK
124 P
clieHie satat https://m.eds00.ru/676 1bfOf
125 MOIIHOCTB 3JIEKTPUYECKOr0 TOKA. TermoBast but6mmoreka [IOK
MOIIIHOCTB, BBIIEJIIEMas Ha PE3UCTOPE https://m.edso0.ru/99750a6f
bu6nuoreka [JOK
126 P
CHICHHE 3/t https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpeHHEE CONPOTUBIICHUE bubmuorexa [JOK
WCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma 115 MOTHOM (3aMKHYTOM ) bubmmoreka [JOK
AIIEKTPUYECKON TN https://m.edsoo.ru/221f40fb
but6mmoreka [IOK
129 P
CILICHHE 3a1ad https://m.eds00.1ru/3580b679
but6mmoreka [{OK
130 M
OIIHOCTL MCTOYHMKA TOKA https://m.edsoo.ru/a0ae51d8
but6mmoreka [JOK
131 K
OPOTKOE SAMBIKATIHE https://m.edsoo.ru/546f5632
132 KongeHncaTop B ieny mMOCTOSSHHOTO TOKa bubmmorexa [JOK
a pBH https://m.edsoo.ru/35368f3¢
133 Pemenwue 3amaq bubnmoreka [JOK
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https://m.edsoo.ru/4410cef0

Pemenue 3amay mo teme "TlocTOsTHHBIHM

but6mmoreka [{OK

134
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemienue 3anau no treme "IlocTostHHBIN bubmuorexa [JOK
AIIEKTPUYECKUH TOK" https://m.eds00.1u/744261b8
136 Pemenue 3agau no teme "llocTostHHBIN bubmmoreka [JOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O06001eHre 1 cucTeMaTU3aIys 3HaHUH 110 bubnuotexa [JOK
teme "[locTosHHBIN 31eKTpuyecKuil TOK" https://m.edsoo.ru/bfd7a050
138 Konrponbnas padora no Teme "[locTosTHHBIH bu6mmoreka [IOK
JIEKTPUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DneKTpuyecKasi MpOBOAUMOCTh Pa3IMUHBIX
139 BEIIECTB. DJICKTPUUECKHUI TOK B METaJIJIaX bubmmorexa [TOK
Hl ' p ' https://m.edsoo.ru/da794295
CBepXIpOBOIUMOCTD
DNEeKTPUYECKUA TOK B pacTBOpax M pacruiaBax
140 AJIEKTPOIUTOB. 3aKoHbI Dapanaest s bubmorexa LHOK
P ) Panei A https://m.edsoo.ru/4b423491
3JICKTPOJIN3a
bu6mmorexa [IOK
141 ek €CKuM TOK B raszax. [lnazma
FICKTPHHICCIH TOK B Ta3ax. L1asM https://m.eds00.ru/92d92f76
142 DNEeKTPpUYECKHI TOK B BakyyMme. BakyyMHbIe bu6muoteka [{IOK
pUOOpPHI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUHN TOK B MOJYIIPOBOJHUKAX bubmorexa HOK
P YHPOBOA https://m.edsoo.ru/ab61c660
bub6mmorexa [IOK
144 I1 0
OMYTPOBOAHHMEOBLIC HPHOOPEH https://m.eds00.1ru/83622200
dusndeckuil NpakKTUKyM o Teme "M3mepenue
145 p Y p bu6mmorexa [IOK

CHJIBI TOKA W HAIIPSIKCHUSA B LICIIA
IIOCTOSAHHOI'O TOKA IIPH NTOMOIIIX aHAJIOTOBBIX 1

https://m.edsoo.ru/5643ea56
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U (POBBIX U3MEPHUTEIBHBIX MPUOOPOB" WK
"3HAaKOMCTBO C ITU(POBOI TabopaTopHeit Mo
¢dusuke. [Ipumepsl n3mepeHus GU3NICCKUX
BEJIMYMH IPU MOMOIIN KOMITbIOTEPHBIX
TATYUKOB"

®uznueckuil NpakTUKyM 1o Teme "M3yuenne

146 HEPAaBHOMEPHOT'O IBUKEHUS C LIEJIBIO bubmmorexa TIOK
. Y https://m.eds00.ru/f6292£5f
OIIpeJIeJIEHUs] MTHOBEHHOW CKOPOCTH
®usnyeckuil npakTukyM 1o teme "M3mepenue
YCKOPEHUS IPU IPSIMOIUHENHOM
147 PaBHOYCKOPEHHOM JIB’KEHMH 110 HAKJIIOHHOM bubnuoreka [{IOK
iockocTu" win "VccnenoBanre 3aBUCUMOCTH https://m.eds00.ru/6960b6ef
IyTHU OT BPEMEHU IPU PaBHOYCKOPEHHOM
IBIKEeHUN"
dusnyeckuil npakTukyM 1o teme "M3mepenue
148 YCKOpEHHUs1 CBOOOTHOTO TaieHus " WIn bubmmoreka [IOK
"H3yueHue IBMKEHUS Tea, OPOLIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"
®u3nYecKuil mpakTUKyM 1o Teme "M3ydenue
JIBYDKEHUS TeJa M0 OKPY>KHOCTHU C ITOCTOSTHHOM
149 o MOAYJIt0 cCKopocThio" nim "HccnenoBanue Bubmorexa IIOK
https://m.edsoo.ru/bef53514
3aBHCUMOCTH NepHoia 00paleHus
KOHMYECKOI'0 MasiTHUKA OT €ro rnapaMmeTpoB"
®uznyeckuil npaktukyM no teme "M3mepenue
PaBHOJIEHUCTBYIOIIECH CUJIbI IPU JBUKEHUU
150 OpycKa 1Mo HaKJIOHHOM TTOCKOCTH" WITH bubnuotexa [JOK

"IIpoBepka runoTe3sl 0 HE3aBUCUMOCTH
BPEMEHU JIBUKEHHUS OpYyCKa 110 HAKIIOHHOMN
IUIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €T0

https://m.edsoo.ru/0b34db&4



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/f6292f5f

Macce!"”

151

DuU3HYECKUHN PAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHKAIOIINX B MPY>KUHE U PE3UHOBOM
oOpastie, oT ux aedopmaruun i "Mzyyenue
JBUKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MEePEKUHYTON uepes JETKui 6J10K"

but6mmoreka [{OK
https://m.edsoo.ru/b55b81al

152

®usnyeckuil npakTukyM 1o teme "Msmepenue
K03(ppuLMeHTa TPEHUS 110 BETMUYHUHE YTIIOBOTO
k03 punmenta 3aBucumoct Frp(N)" win
"HccnenoBaHue IBUXKEHHS OpycKa 1o
HAKJIOHHOH MJIOCKOCTHU C TIEPEMEHHBIM

k03 punmentom tpenus" uin "M3yuenue
JBUKEHMSI TPy3a Ha Baly C TpEHUEM"

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

153

Du3HUECKU NPAKTUKYM 110 TEME
"HccnenoBaHue ycloBUN paBHOBECHUS
TBEPOIO TeJa, UMEIOIIETO OCh BPALLECHUS"
niu "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILETO
MI0IAAb OTOpPHI"

bub6mmorexa [IOK
https://m.edsoo.ru/4a04f417

154

duznyecKkuil mpakTuKyM 1o teme "M3mepenne
UMITyJIbCa TeJla IO TOPMO3HOMY IyTH" MU
"N3mMepeHune CUIbl TATH, CKOPOCTH MOJEIN
AMEKTPOMOOHIISI U MOIIIHOCTH CHJIBI TSTU" UITH
"CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJla C
umnyiascoM cuibl" uinm "HcecnenoBanue
COXpaHEHUs UMITyJIbCa PU YIPYTOM
B3aumozeiicteun" uinu "Mamepenue

bubmuorexka [JOK
https://m.edsoo.ru/8561b28e
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KUHETUYECKOW SHEPrUH Tejla 10 TOPMO3ZHOMY
nytu"

155

®usnyeckuil npakTukyM no teme "M3yuenue
M30TEPMHUYECKOT0 Tporiecca (PEKOMEHI0BaHO
UCTIONB30BaHue MUQPPOBOM Taboparopun)" UiIu
"N3yueHnne n30X0pHOTO Mpoiiecca uiu
"N3yuenne nzobapHoro mporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSTHUS"

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

156

dusnyeckuil npakTukyM 1o teme "M3mepenue
yaenbHOU TeroéMkocTH" unu "VccnenoBanue
rpoiiecca OCThIBaHHUS BelllecTBa" WU
"HccnemoBanue aquabaTHOTO mporiecca’ win
"N3y4yeHne B3aMMOCBSA3H HEPTUn
MEXXMOJIEKYJIIPHOIO B3aUMOJEHCTBUS U
TEMIEPATYpPbl KUIIEHUS )KUIKOCTEH"

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61

157

®uznueckuil NpakTUKyM 1o reme "M3yuenue
3aKOHOMEPHOCTEN HCIIapeHus KuAKocTen"
win "M3Mepenne yieabHoN TEIIOTH
11aBJieHus Jbaa" uinm "M3ydeHue cBOMCTB
HACBIILIEHHBIX NapoB" win "N3mepenue
a0COIIOTHON BIIAKHOCTH BO3/yXa U OLIEHKA
Macchl 1apoB B nnomeieHun". smepenue
KOX(PPUITUEHTA TIOBEPXHOCTHOTO HATSKEHUS

but6mmoreka [{OK
https://m.edsoo.ru/6b1a23b5

158

DuU3NYECKUN TPAKTUKYM I10 TEME
"HaO:roieHue npeBpalieHus SHEpriuu
3apsHKEHHOI0 KOHAEHCATOpa B DHEPIHIO
u3Iy4yeHus ceeroauona” nim "Mzydenne
IIPOTEKAHUs TOKA B LIENH, COAEpIKaIIEeH
KoHaeHcarop' win "Pacnipenenenue pazHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ec424377
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MOTCHITMAIOB (HAIIPSKEHUS ) TIPH
MOCJIEI0BATEILHOM COETMHEHUH
KOHJICHCAaTOpPOB"

®U3HYECKUN PAKTUKYM 110 TEME
"UccnenoBanue cCMENIaHHOTO COETUHEHUS
pesuctopoB" uinu "M3Mepenue yaenabHOro

but6mmoreka [IOK

159
COIPOTHBIIEHUS TIPOBOIHUKOB'" WK https://m.edsoo0.ru/2b179d98
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HAIPSKEHUS JJ1s1 JTAMITbl HaKaJTuBaHUs"

DuU3HYECKU MPAKTUKYM 110 TEME
"HaOnronenue snexrponusa" wim "M3mepenue
3apsiia OAHOBAJIEHTHOT'O HOHA" WK Bu6 10K
HOINOTEKA
160 "UccnenoBanue 3aBUCUMOCTH CONTPOTHUBIICHUS httos://med 164b6e901
ps://m.edsoo.ru e
TEPMOPE3UCTOPA OT TEMIIEPATyphl" WIn
"CHATHE BOJIbT-aMIIEPHOI XapaKTEPUCTUKU
nuona"
PezepBHblit ypok. O0001IeHNE U
o Bubnmoreka IIOK
161 cucTeMaTu3alis 3HaHuM 110 TeMe https://m.ed H 1ed017d93
ps://m.edsoo.ru/e
"Kunemaruka"

162 PeseprubIil ypok. O6001eHIE 1 bu6mmoteka [IOK
cUcTeMaTh3alus 3HaHui 1mo tTeme "Jlunamuka" https://m.eds00.ru/3149956b
PesepBHeIit ypok. O600ICHHE 1

. bubnmnoreka IJOK
163 cucreMmarusanus 3HaHui mo teme "Cratuka httos://med & 109752
PS.//mM.cds00.1ru, ac
TBEp0ro Tena"
PesepBHelit ypok. O60011IeH1Ee 1
o Bubnuoreka IIOK
164 CUCTEMATHU3aINs 3HAHUH 10 TeMe "3aKOHBI https://m.ed H 16c0df0
ps://m.edsoo.ru/6¢ cc
COXpaHEHHUs B MeXaHuke"
165 PesepHbIii ypok. O6001IeHHE 1 bu6mmoteka [IOK



https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
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cucreMatusanus 3Haguil mo teMe "OCHOBEI
MOJIEKYJIIPHOKMHETUYECKON Teopun"

https://m.edsoo.ru/de148976

PesepBHelil ypok. O600ICHHE 1

166 CUCTEeMAaTH3aIns 3HAaHUH 10 TEME 1 Bubmiorexa IIOK
" B , https://m.edsoo.ru/Obcc77cl
Tepmonunamuka. TerioBbie MaITUHBI
PesepBHelit ypok. O6001IeHNE 1
167 cUCTEMAaTH3allMs 3HAHUH 110 TeMe 1 bubnuoreka [JOK
"ArperatHble cocTosiHug BemecTBa. da3oBbie https://m.edsoo.ru/59ca5c¢91
nepexoipl"
PesepsHeIil ypok. O000IIEHHE U
168 CI/ICTEM&TI/BZ pml 3HaHI/II;IH o TeMe 1 Bubmiorexa I{OK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIe
Pesepsurblii ypok. O00011I€HIE U
P vP iH bubmuoreka [JOK
169 CHUCTEMaTU3allis 3HaHUH 10 TEME 1
" . . " https://m.edsoo.ru/3caebdal
[ToCTOSITHHBIN TEKTPUICCKUN TOK
Pesepsuriil ypok. O000IIEHNE U
170 CI/ICTIC)MaTI/I?,ZpI/ISI 3Hauuii mo teme "Toku B 1 bubmmorexa [IOK
B " https://m.edsoo.ru/cc7681d4
pa3IUYHBIX cpeaax
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/de148976

11 KIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
BzaumMoneiicTBre MOCTOSTHHBIX
1 MarHuTOB U MPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ’ https://m.eds00.1u/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHOM UHIYKITUH.
2 ITpun pI/m CYNepIIo3u I/IIZ MarHUTHBIX 1 bubmorexa [JOK
p VI-I yrep H . https://m.edsoo.ru/4clabech
nosiei. JIMHuM MarHUTHOM MHAYKIIMHU
3 MaruuTHo€ 1oJie MPOBOIHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuia Amriepa, €€ HanpaBiieHUE U 1 bubanorexa [JOK
MOZYJb https://m.edsoo.ru/26d9c¢5ba
bubmuoreka [JOK
5 Pemenue 3agau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. | but6mmoreka [{OK
DNeKTpOU3MEpUTEIbHBIC PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, e€ HanpaBiIeHUE U
7 MOyJib. JIBM>KEHHE 3apsKEHHON | bubmmoreka [IOK
YaCTULBI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bu6nmoreka [JOK
8 Pemenue 3ana 1
HHICHHE Saad https://m.edsoo.ru/504e98c7
bu6 K
9 Pa6ota cwiet Jlopenna 1 uomorexa O

https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/487a8593

but6mmoreka [JOK

1 P
0 CHICHHE a1t https://m.eds00.1ru/93617bd9
MarsuTHo€ 1MoJjie B BEIIECTBE.
11 deppomMarHeTuku, napa- u bubmorexa HOK
pp > 1P https://m.eds00.ru/30ff9608
TMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 ¢dbeppomarneTukos. [Ipumenenue bubmmorexa TIOK
PP P https://m.eds00.1u/0b58190a
(dheppoMarHeTUKoB
13 Pemenue 3amad no reme "MarautHoe bubmuoreka [JOK
moje" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau mo Teme "MarauTHoe bubmuoreka [JOK
noze" https://m.edsoo.ru/41c4ac8a
SIBneHue 3IIEKTPOMarHUTHOU
15 uHAYKIUU. [ToTOK BEeKTOpa MarHUTHOM bubmorexa TIOK
AYIRHHHI. P https://m.edsoo.ru/b3efa0c1
WHIYKIAH
bu6nuoreka [JOK
16 DJ1C
AC mayxumn https://m.edsoo.ru/48150bd8
17 3aKOH JIEKTPOMAarHUTHON UHIYKIIUU bubnuorexa [JOK
Qapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe mojie. Toku bubnmnoreka [JOK
®dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIIMH B ABMOKYITUXCS bubnuorexa [JOK
MIPOBOJIHUKAX https://m.edsoo.ru/0235¢c02
bu6nuoreka [JOK
20 P
CHICHHE a1t https://m.edsoo.ru/4dfda618
bubmuoreka [JOK
21 IT JI
bapitio Jetta https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTS. KaTyika bu6mmorexa [TOK



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9

HWHAYKTHBHOCTH B LECIIH ITOCTOSAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

” SAsnenue camounaykiuu. IC bu6mmorexa [IOK
CaMOMHIYKLINHU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOTO MOJIs KaTYLIKU C bubmuoteka [IOK
TOKOM. DJIEKTPOMArHUTHOE T10JI€ https://m.edsoo.ru/b3c0ad11
but6mmoreka [JOK
25 Pemenue 3ana
tenm s https://m.eds00.ru/88169d2b
26 O06o01eHne U CUCTeMaTH3aIUs bubmmoreka [JOK
3HaHUH 1o TeMe "DneKkTpoarnHamMuKa" https://m.edsoo.ru/76484025
7 KonTponbhas pabota no teme bu6mmoteka [{IOK
"DnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebatenbnas cucrema. CBOOOTHBIC
28 KojeOaHus. 'apMoHUYECKHe bubmorexa [JOK
Lap https://m.edsoo.ru/7¢1db385
KoJieOaHus
79 Kunemarndeckoe 1 JUHAMHYECKOE bubmuoreka [JOK
OIMCaHUE KOoJeOaTeNbHbIX IBUKEHUI https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onvcanue. BeiBos
JTUHAMUYECKOTO OTTMCAHUS
30 rapMOHHUYECKUX KOJICOaAHNH U3 UX bubmorexa TIOK
P https://m.edso0.ru/e3¢99692
SHEPTEeTUYECKOT0 U KHHEMATHYIECKOTO
OTIMCAHMS
bu6nuoreka [JOK
31 AmmuinTyna v ¢asza KojacOaHui
ynau https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KoJIeOaHMIA.
39 [Teproa Manmbix CBOOOTHBIX bubmuoreka [JOK

KoJieOaHUIT MATEMATHUYECKOTO
MasTHUKA. [leprnox cBOOOTHBIX

https://m.eds00.ru/e0399319



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/621eae9d

Kosie0aHul Npy>KUHHOTO MasiTHUKA

13 3aTyxaromue KojeoaHusl. bubmuorexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edso0.ru/72€93d09

bu6nuoreka [JOK

34 A §)

BTOKOICOAHIA https://m.edsoo.ru/6add2644
bubnuoreka [JOK

35 Pemntenue 3amau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
Ypok-koHpepeHnius "MexaHndecKue
36 K01€0aHUs B MY3bIKaJIbHBIX buGnnorexa [IOK
,},] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000111eHIE U CUCTEMATH3ALI
37 3HAHUH 110 TeMe "MexaHndecKue bubnnorexa LOK
https://m.edsoo.ru/eb84182f
KoJebanus"

18 DIeKTpOMarHuTHbIE KOJeOaHusI. bubnmoreka [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b aMILTUTY b

39 3apsIa KoHAeHcaTopa ¢ aMILIATYION bubnnorexa LIOK

P g P yA https://m.edsoo.ru/09319afl
CHUJIBI TOKa B KOJIeOATEIIbHOM KOHTYPE

40 3aKOH COXpaHEHUsI YHEPTUHU B bubnuoreka [JOK
ujearbHOM KOJIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue 3IEKTPOMarHUTHEIE

41 KOH};63.HI/I$I Brin )I(p €HHEBIE buGnnorexa LIOK

- DPIHYHL hitps://m.eds00.ru/5¢668619
AJNIEKTPOMATrHUTHBIC KOJIeOaHUs
[Tepemennsiii Tok. Peauctrop u
42 KOHJEHCATOp B IIeNH epPEMEHHOTO bubnnorexa [IOK
g pBI p https://m.edsoo.ru/84836152
TOKa
43 KaTy1ika WHIYKTUBHOCTH B LICTIH bubnmorexa [LIOK



https://m.edsoo.ru/84836152
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09

IMEPEMEHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3axoH OMa 11 2JIEKTPUYECKON Lienn

bu6mmorexa [IOK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIIATYIHOE U IEUCTBVIOLIEE Bubmorexa IIOK
yA A yrom https://m.edsoo.ru/lcac6ecdc
3HAUYE€HHE CUJIbI TOKA U HAIIPSKEHUS
46 Pe3oHaHC B DIIEKTPUUYECKON IIETTA bubmorexa LOK
p H https://m.edso0.ru/087506df
but6mmoreka [JOK
47 Pentenue 3ana
tenm s https://m.edsoo.ru/al 6836a4
Wneanpublif TpancdopmaTop.
48 IIpousso CTBI; ne(be paqa Hp Bubmorexa IIOK
p a » TTEpeAL 5 https://m.edsoo.ru/f97418ae
noTpebieHue NEKTPUUECKOH IHEPTHH
DKOJIOru4ecKre pucKu npu
MIPOU3BOICTBE AIEKTPOIHEPTHH.
49 KynbTypa ucronpr3oBaHus Bubmorexa ITOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOSHEPIUU B MOBCEIHEBHOM
SKU3HU
bubmuoreka [JOK
50 P
CILICHHE 3alat https://m.edsoo.ru/ee6677ed
bu6mmorexa [IOK
51 Pemntenue 3ana
tenm s https://m.edsoo.ru/7cab59{8
O000111eH1E U CUCTEMATHU3ALUS
52 3HAHUH 110 TeMe "DIEKTPOMAarHuTHEIC bubnmorexa [IOK
" P https://m.edso0.ru/401024a9
KoaeOaHus
53 MexaHU4eCKUE BOJIHBI. bu6mmorexa [IOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubnmnoreka [JOK



https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/a6f74d93
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https://m.edsoo.ru/cfa307af

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmorexa [IOK
Y. AdparTep Y https://m.eds00.ru/138b609
56 HNudpaszsyk u ynprpassyk. [llymoBoe bubnmnorexa [JOK
3arps3HEHUE OKPY KAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
bu6mmorexa [IOK
57 P
cHicHme sajad https://m.edsoo.ru/cfd918bf
58 DNeKTPOMarHUTHHIC BOJTHBI. bu6muoteka [{IOK
N3nydenne 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
OHeprus IeKTPOMArHUTHBIX BOJIH. bubmmorexa [IOK
59 .
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 37€KTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHHE YNEKTPOMArHUTHBIX bubmorera [JOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[IpuHIUIIBEI paTuOCBS3H U
61 teneBuacHUs. Paguomokarus. bubmuoreka [JOK
DeKTpOMarHuTHOE 3arpsi3HeHNe https://m.edsoo.ru/9f96{118
OKpY>Karolleu cpebl
6 KonrponsHas padora no Teme bu6mmorexa [IOK
"Konebanust u BoHbI" https://m.edso0.ru/4f7985a0
63 CgerT. 3aKOH MPSMOJIMHEMHOTO bubnmoreka [JOK
pacupoCTpaHEeHUs CBETa https://m.eds00.1ru/f9566406
Pemenue 3agad Ha npuMeHEeHE
64 3aKOHa MPSIMOJIMHEHHOrO bubmorexa [TOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHEHuUs CBETa
65 Otpaxenue ceta. [Linockoe 3epkaio. bubmuorexa [JOK
Cdepuueckoe 3epkaino https://m.eds00.ru/a005d2bb
66 ITpenomnenue ceera. AGCOIIOTHBIN U bub6mmorexa [IOK



https://m.edsoo.ru/a005d2bb
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OTHOCHUTEJIbHBIN MTOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpenenpHbIil yron
MIOJIHOTO BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3agau Ha npuMeHeHHE

bu6nmoreka [JOK

67
3aKOHOB OTPAXKEHUS U TIPEIIOMIICHUS hitps:/m.cdsoo.ru/49d830a9
cBeTa
Xon mydeit B npuzMe. ucnepcus
4 pu a P bu6mmorexa [IOK
68 cBeta. CIOKHEBIN cocTaB O0€I0ro CBETA.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzpl. @OKyCHOE pacCTOsTHUE U bubnmnorexa [JOK
OIITUYECKAs CHJIa JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n3odpaxeHuii B TMH3aX U bubmmorexa [IOK
UX cUCTEMaXx. YBeINYECHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3anau Ha moctpoeHue
71 N300paKEHU, MOIYIAEMBIX C bubmorexa LOK
p ’ y https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTryeckas cUcTeEMa bubnnorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. Ilpenensr
73 OPUMEHUMOCTHU T'€OMETPUICCKON bubmorexa LHOK
p p https://m.edsoo.ru/cd174a10
OIITUKU
74 CKopocTh CBETA U METOBI €€ bubnmnorexa [JOK
A3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmorexa [IOK
75 cIIepcusi cBeTa
Jlucniepeust caet https://m.edsoo.ru/lel6ccbe
b K
76 WNurepdepentus ceeta nommorexa [O

https://m.edsoo.ru/5fc0c638
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KorepentHble HICTOUHUKH. Y CIIOBUS

77 HaOJII0IeHUS MAaKCUMYMOB U bubmmorexa LIOK
a y https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubmuoreka [JOK
78 P
CHICHHCE sa/ad https://m.edsoo.ru/3061de2b
bu6mmorexa [IOK
79 IT
PMMEHCHHC HHTEp(hepeHIIn https://m.edsoo.ru/668edbc8
but6mmoreka [JOK
80 Jlndpaxuus ceeta https://m.edsoo.ru/12ed04b5
81 JudpakunonHas peméTka. Y ciIoBHe bubnmnorexa [JOK
HaOJI0JICHUS TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
bu6mmorexa [IOK
82 P
CIICHHE 31t https://m.edsoo.ru/d58c411a
23 [TonepedHOCTH CBETOBBIX BOJIH. bubnunoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/e9890fe9
bubmuoreka [JOK
84 P
CIICHHE 31t https://m.edsoo.ru/c56¢8158
85 CBeTOBBIE SIBJIEHUS B IIPUPOJIE bubmorexa LHOK
pHpoZ https://m.edsoo.ru/0b36363d
26 O06o00meHne 1 CHCTeMaTH3aITHS bubnuotexa [JOK
3HaHui 1Mo Teme "OnTrka" https://m.edsoo.ru/8a14748b
%7 KonrponsHas padora no teme bubmmorexa [IOK
«Onruka https://m.edsoo.ru/82315dd4
['paHUIIBI TPUMEHUMOCTH
28 KJIACCHYCCKOM MEXaHUKHU. 3aKOHBI bubmmoreka [JOK
3IIEKTPOJNHAMUKA U TPUHIIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEIBLHOCTH
89 IMocTynaTel CrielUaibHON TEOPUH bubaunoreka ITOK
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OTHOCHUTCIIBPHOCTHU

https://m.edsoo.ru/c56f05¢cb

IIpocTpaHCTBEHHO-BPEMEHHOM
unTepsal. [Ipeobpazoanus Jlopenna.
YcnoBue NpUYUHHOCTH.

bu6mmorexa [IOK

90
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJIeHre BpEMEHH M COKpaIllEHUE
JUTAHBI
91 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnmnoreka [JOK
YaCTHULIBI https://m.edsoo.ru/853a64fc
CBsI3b Macchl ¢ SHEPrUEH U
92 UMITYJIECOM PEJIITUBUCTCKON YaCTHUIIBI brbmmorexa LOK
Y P HeL https://m.edsoo.ru/b6258ffa
DHeprus NoKost
93 PaBHOBeCcHOE TETIIOBOE U3TyUeHUE bubmorexa HOK
Y https://m.edsoo.ru/f54035a5
but6mmoreka [{JOK
4 B
? 3axon cmemenns Bura https://m.edsoo.ru/1¢5{f752
05 ['unoresa M. Ilnnanka o kBaHTax. bubnuoreka [JOK
DOTOHEI https://m.edsoo.ru/a5ffa218
but6mmoreka [{JOK
%6 DHepris i UMIYITRC poToHA https://m.edsoo.ru/7fb307ec
97 dororpdext. OnbiThr A. T bubmuoreka [JOK
CroneroBa. 3akoHbl poTtorddexra https://m.edso0.ru/8c68e5b9
YpaBHeHue DWHIITEWHA IS
98 dbotoaddexra. "Kpacnas rpanurma" bubmorexa HOK
- °P PaHHIl https:/m.edso00.ru/01ef4556
dhoTorddexra
99 Hasnenue ceera. Onwitsl [1. H. bubmuorexa [JOK
Jlebenena https://m.eds00.ru/64b41966
100 BoHOBBIE CBOICTBA YaCTHI] bubmmoreka [JOK



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

https://m.edsoo.ru/f59cfcec

Bounnsl ne bpoinsa. [[nmuHa BoaHEI e

101 Bpoiins u pasmepsl obdiiactu bubnmorexa [IOK
P p p . https://m.edsoo.ru/5df8bafl
JIOKQJIM3ALMK IBUKYIIEHCSA YaCTUIIBI
102 KopnyckynsapHo-BOIHOBOH Ayalln3M buGnnorexa LIOK
PHYCKYIIAP y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bu6muoteka [{IOK
KpHCTauiax https://m.edsoo.ru/30dbal8¢c
Crnenuduka U3MepeHHH B MUKPOMUPE.
104 COOTH(()I)IJ_IGHI/ISI HeI())n e eHéHH(E)CTGﬁp buGnnorexa LIOK
. et https://m.edsoo.ru/65783dec
I'eiizen6bepra
but6mmoreka [JOK
1 P
05 CUICHHE rPadUICCKuX 3azay https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
106 P
CILICHHC PACHCTHBIX 3alat https://m.edsoo.ru/ee9b3182
KonTponbhas paboTa mo Temam: BuG 10K
HOINOTEKA
1 n T " HK -
07 OCHOBH\,C ", "Op TYCKYIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJiu3M
OnbITHI IO UCCIEAOBAHUIO CTPOCHUS
108 aroma. [ImanerapHast Mogenb aToMa bubmorexa ITOK
) p a https://m.edsoo.ru/312b750a
Pezepdopna
but6mmoreka [{OK
1 I1 b
09 OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bupsl ciektpoB. CrieKTp ypoBHEM bubnmnorexa [JOK
JHEPrUU aTOMa BOAOPOA https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE bubnnorexa [JOK
HU3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bu6mmoreka [IOK



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
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https://m.edsoo.ru/65783dec
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https://m.edsoo.ru/f59cfcec

https://m.edsoo.ru/2288a0c4

113

Hyxknonnas Mmogens sigpa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBO€ YHCIIO sapa. M30Tomsl.
PagnoakTHBHOCTE

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

114

3aKoH paJIMO0aKTUBHOTO pacraja.
CBoiicTBa HOHU3HUPYIOIIETO
n3nydeHus. Bnusaaue
PaZMOaKTUBHOCTH Ha KUBBIE
opranu3Mmsbl. JlozumeTpus

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

115

DHeprusi CBA3U HYKJIOHOB B si/Ipe.
Anepusie cuibl. JledekT Macchl siapa.
Snepubie peakuuu. SnepHoie
peaktopsl. [IpoGraemMbl yripaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHUECKHUE aCTICKThI Pa3BUTHUS
SIIEPHON SHEPTEeTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff1758d0

116

MeTo/bl perucTpauu u

HCCIICOAO0OBAHHNA SJICMCHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECHCTBUSI.
bapuonbl, ME30HBI 1 JIETITOHEI.
[IpencraBnenue o CtannapTHOU
Mozenu. KBapk-TiIrooHHAst MOJIETh
aJpOHOB

bubmuoreka [JOK
https://m.edsoo.ru/l1ac08as5b

117

®dusuka 3a npeneinamu CTaHIapTHON
Mozenu. TéMHas marepus U TEMHas
sHeprus. EnuncTBo usznueckoit
KapTUHBI MUpa

bu6nuoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTaIbl Pa3sBUTHA aCTPOHOMMUHU.

bu6mmorexa [IOK



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

3HayeHHUe aCTPOHOMHH

https://m.edsoo.ru/ad73e145

[TpruMeHNMOCTb 3aKOHOB (PU3MKH IS
OOBSICHEHUSI TPUPOJIBI KOCMUYECKHX

bu6nuoreka [JOK

119
00BEKTOB. MeTOIbI aCTPOHOMHYECKHIX https://m.edsoo.ru/39¢44028
HCCIIeIOBaHNI
CoBpeMeHHbIE ONITHYECKUE
120 TEJICCKOIIBI, PaJUOTEICCKOILI bubmorexa LHOK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoC(epHasi aCTPOHOMUS
Bun 3sé3anoro neda. Co3se3nus,
121 SIDKUE 3BE3]IBI, IUTAHETHI, UX BUANMOE Bubmaorexa IIOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHHE
Conueuynas cucrtema. CoJHIE.
122 ComnHeuHast akTUBHOCTE. VICTOUHUK bubnnorexa LIOK
o https://m.edsoo.ru/22748eb4
sHeprun CoHIa U 3BE3]
3BE3/bI, NX OCHOBHEIE
123 XapakTepUCTUKU. [[narpamma bubmmorexa HOK
| P p o p | https://m.edsoo.ru/42169944
CHEKTPaJIbHBIN KJ1acC — CBETUMOCTh
124 3Be3bI II1aBHOU ITOCIIEA0BATEIHLHOCTH bubnmorexa [IOK
A https://m.edsoo.ru/b3cb766¢
BuyTpennee crpoenue 3B€31.
125 CoBpeMeHHbIE IPEACTABICHUS O bubmunoreka IIOK
MIPOUCXO0KACHUH U 3BoTtonnMU ConHIa https://m.edsoo.ru/d09da494
M 3BE3J1. DTanbl )KM3HU 3BE3]
Muneunsiit [1yTe — Hama ["anakTuka.
126 Tune! ramakTuk. YEpHbIE ILIPHI B Bubmorexa IIOK
- P p https://m.edsoo.ru/7cd10a0a
sIIpax TaJlaKkTUK
127 Bcenennas. Paciiupenue BeeneHHOM. bubmuoteka [JOK

3akon Xa66ma. Teopus bonwioro

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



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/42169944
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B3pbIBa. PenukroBoe n3nydeHnue

128

MacmtaGHast cTpykTypa BeeneHnoil.
Meraranaktuka

bu6mmorexa [IOK
https://m.edsoo.ru/ce234633

129

Hepewménnbie mpobiieMbl aCTPOHOMHUH

bu6nuoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

@u3nYeCKuil IPAKTUKYM 110 TEME
"HccnemoBaHre MAarHUTHOTO II0JIST
IMOCTOSSHHBIX MAarHUTOB' MIIH
"WccnenoBanue CBOMCTB
(dbeppoMarHeTUKoB" UIu
"HccnenoBanue QelCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

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

131

Pu3nYeCcKuil NPaKTUKYM 110 TEME
"U3mepenue cuibl Amnepa uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiibl TOKa'" MU
"OnpeneneHre MarHUTHOM MHAYKIUU
Ha OCHOBE U3MEPEHUs cuibl Amnepa”

bu6nuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

OU3NYECKUI TPAKTUKYM 10 TEME
"UcciaenoBanue ABJICHUA
3JIEKTPOMArHUTHOW MHIAYKUIHMH" WA
"OmnpeneneHnue HHIYKIIMA BUXPEBOTO
MarHuTHOTO moisa"

https://m.edsoo.ru/c36658da

133

@uU3HYECKUI MPAKTUKYM II0 TEME
"UccnenoBanue siBIeHUs
camounaykiuu" wiu "Coopka Mojenu
AJIEKTPOMAarHuTHOTO reHeparopa’

but6mmoreka [{OK
https://m.edsoo.ru/b8fb6391



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

134

OU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenue neproa CBOOOTHBIX
KOJIeOaHWI HUTSHOTO U TIPYKUHHOTO
MasTHUKOB"

bub6nmoreka [JOK
https://m.edsoo.ru/5d159d35

135

@uU3HYECKU PAKTUKYM 110 TEME
"[IpeobpazoBanme SHEPTUU B
MPYXKUHHOM MasiTHUKE"

but6mmoreka [{JOK
https://m.edsoo.ru/a28026bd

136

@u3nYeCcKuil MPaKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOr0 TOKa
4epes3 MOCIE0BATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop"”
wn "HccnenoBanue paboTh
HCTOYHUKOB CBETA B LIETIN
[IEPEMEHHOT0 TOKa"

bu6mmoreka [IOK
https://m.eds00.ru/89dc2d90

137

DOU3NUEeCKUM MMPAKTUKYM MO TEME
"N3yueHue napaMeTpoB 3ByKOBOM
BOJIHBI"

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

138

@uU3HYECKUl MPAKTUKYM 110 TEME
"N3mepenue mokasartesns mpeoMIIeHUs
crexna" uinum "[lonydenue
M300paxKeHus B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3BI"

bub6nmoreka [JOK
https://m.edsoo.ru/42569¢al

139

@uU3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUJKHUX JIMH3)" Win
"N3mepenne pOKyCHOTO pacCTOSHHS
paccerBaronIMX JUH3"

bu6mmoreka [IOK
https://m.eds00.ru/b879{b3f



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

140

OU3NYECKUI TPAKTUKYM T10 TEME
"Habmonenue nudpakmnmm,
uHTEephEPEHITNN U TIOJIIPU3AIIT
cBera"

bub6nmoreka [JOK
https://m.edsoo.ru/8b7ac737

141

@uU3HYECKU PAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U S3HEPTUN
PENATUBUCTCKUX YacTULl (110
¢doTtorpadusiM TPEKOB 3apsyKEHHBIX
YaCTHUI] B MArHUTHOM T110J1e)"

but6mmoreka [JOK
https://m.eds00.ru/63756c¢47

142

@uU3NYECKUI PAKTUKYM I10 TEME
"N3mepenue nocrosHHoi [lnanka Ha
OCHOBe uccienoBanus porordpdexra"
niu "HccnenoBanue 3aBUCUMOCTH
CHWJIbI TOKA Y€pe3 CBETOINO/ OT
HanpspkeHus"

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

143

DuU3NYECKUN IPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3pexEeHHOr0 aTOMapHOI0 BOJOPOAA
U U3MepeHue noctosiuHoi Pundepra”

bu6nuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3HYECKUl MPAKTUKYM 10 TEME
"HccnenoBanue paiOaKTUBHOTO
(hoHa C UCTIOJIb30BaHUEM J03UMETpA"
unun "M3ydenue noriomnieHus oeta-
YaCTHUIl ATFOMUHUEM"

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

145

@U3HYECKUI IPAKTUKYM 110 TEME
"HaGmronenus 3BE3aH0r0 HEOA
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUJIOKEHUH VIS OLIPEACIICHHUS

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



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
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MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOTo MoMymapus u
spkue 38E3b1" win "HabmroneHus B
teneckorn JIyHbI, TUIaHeT, TyMaHHOCTEH
U 3BE3THBIX CKOILUICHUN"

O06o0mieHne 1 CUCTeMaTU3aIs
3HaHUU. Ponb GU3HMKYM U aCTPOHOMUH B

but6mmoreka [JOK

146 SKOHOMMYECKOM, TEXHOJOTHIECKOMN
s . ’ https://m.edsoo.ru/ad6ddeed
colMaIbHON U 3THYECKOM chepax
JCATEILHOCTH YeIOBEKa
O06001IeHNE U CUCTEMATU3ALIHS
147 3HaHui. Pons 1 MecTo pu3uku u bubmuorexa [JOK
ACTPOHOMUU B COBPEMEHHON HAyYHON https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O00011IeHIE U CUCTEMATH3ALIUS
3HaHuid. Ponb ¢usnueckoil Teopuu B
OPMHPOBAHUHU MPEACTABICHUH O
148 gnl;ﬂquoﬁ Ka TI:IHe MHpa, MECTO bubmmorexa LIOK
1 Kap pa, https://m.edsoo.ru/c7d400f4
(bu3MYECKOI KapTUHBI MUpPa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPECTABICHUN O IPUPOIC
149 O06001IeHrE ¥ cCUCTEMAaTH3aIUI bu6nmorexa [IOK
3HaHui 1o Teme "Kunemartnka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U cHCTeMaTH3aIus bubmmoreka [JOK
3HaHui no teme "Knnemartuka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMAaTH3AIIS bubmuoreka [JOK

3HaHui o teme "/{uHamuka"

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



https://m.edsoo.ru/2dfbafc5
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O06001IeHEe ¥ cuCcTEMAaTH3aIIA

152 3gagui 1mo treMe "CraThKa TBE Bubmorexa IJOK
pAOTO
Tena" https://m.edsoo.ru/3cca482¢
O000111eH1E U CUCTEMATH3AIINS
153 3HAHUH 110 TeMe "3aKOHBI COX Brbnrorexa HOK
paHCHHS
exanKe” https://m.edsoo.ru/32a4d1a0
B M
O00011IeHIE U CUCTEMATH3ALIUS
154 3HaHu# 110 TeMe "OCHOBEI Bubmuorexa LOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKON TeOpHH
O06001IeHEe ¥ cUCTEMAaTA3AIMA
155 3HaHui 1o teme "Te bubmiorexa LIOK
PMOJTMHAMHUKA.
" https://m.edsoo.ru/c63f7¢10
TermnoBble MaIIMHE]
O0001IeHEe ¥ cCUCTEMATH3aIMA
156 3HaHUU 10 TeMe "ArperaTHble bubmmorexa [IOK
cocTtosguus BemecTtBa. Pa3oBEIe https://m.edsoo.ru/1d36b5b1
nepexonl”
O000111eHIE U CUCTEMATH3AIINS
157 3HAHUHU 110 TeME "DIIEKT Brbmrorexa LHOK
pudeckoe
e https://m.edsoo.ru/3bf0def9
I
O00011IeHIE U CUCTEMATHU3ALUS Bt OK
o . K
158 3gagui o treMe "TlocTOSHHBINI ubmaorexa I
N " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUI TOK
O06001IeHE ¥ cUCTEMAaTH3aIUA Eu6 OK
. nOInOTEKA
159 3HaHU 1o TeMe "TOKM B pa3InuHbIX 1
cpeax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U cHCTeMaTH3aIus bubmmoreka [JOK
3HaHUH 110 TeMe "MaruutHoe nose" https://m.edsoo.ru/3b4c06ae
161 PesepBHbiii ypok. OGo0IIEHHE 1 bubnmoreka [IOK



https://m.edsoo.ru/3b4c06ae
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CHCTEMAaTH3alMsI 3HAaHUH 10 TEME
"DnekTpoMarHuTHas MHAYKIuUs"

https://m.edsoo.ru/053e2248

PesepBHeIit ypok. O600ImIeHNHE 1

162 cucTeMaTu3alus 3HaHU 10 TeMe Bubmaotexa [IOK
H https://m.edsoo.ru/d6310bfd
"Mexaundeckue Koieoanus"
PesepBubIil ypok. O0001IIEHHE U
163 CI/ICTzMaTI/BZpI/I}I 3HAHUH 110 TEME Bubmuorexa LOK
" B " https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHUTHHIE KOJICOaHUS
PeseprubIil ypok. O6001meHne 1
L64 CHCTEMAaTH3aINs 3HAHUM 110 TeME bubmuoreka [JOK
"MexaHn4YeCKHE U JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHbIi ypok. O0001mIEHNE U
165 CI/ICTI;MaTI/BZpI/ISI 3HAHUH 110 TEME Brbnrorexa HOK
" " & https://m.edsoo.ru/52ad1603
Onruka
PesepBubil ypok. O0001IIEHNE T
P P . bubnmoreka [JOK
166 cUCTEMATHU3aUA 3HAHUU 10 TEME
https://m.edsoo.ru/5beclc65
"OcuoBer CTO"
PesepsuEblil ypok. O000IIEHNE 1
167 CI/ICTIe)MaTI/I?;ZpI/IH 3HAHUH 110 TEME Bubmorexa IJOK
" B . " https://m.edsoo.ru/f7¢59d38
KopnyckyisipHO-BOJIHOBOH Jyalin3m
PesepBHbIi ypok. O0001mIEHNE U
168 CI/ICTI;MaTI/BZpI/ISI 3HAHUH 110 TEME Brbnrorexa HHOK
" & " https://m.edsoo.ru/1f511654
dusuka atoma
PesepBHbIit ypok. O6001IeHNE U
169 cHUCTeMaTHu3alus 3HaHUM 110 TeMe bubmuoreka [JOK

"®u3nKa aTOMHOTO siApa U
3JeMEHTapHbIX YyacTull'”

https://m.edsoo.ru/905c¢5ce0
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PesepBubIil ypok. O6001meHIE 1

170 cucTeMaTH3alMs 3HaHUI IO TEME 1 bubmmorexa LIOK
1 https://m.edsoo.ru/2bffb94c
"SnemMeHTs! acTpopuzuku"
OBLIEE KOJIMYECTBO HACOB I10 170 16

[TPOT'PAMME



https://m.edsoo.ru/2bffb94c

IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
NPOBEPSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
00pa30oBaTeILHO NPOrPaMMBbl CpeIHero 001ero 00pa3oBaHus

JleMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (pU3MKH B (POPMUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH
U TEXHOJIOTUH, B IPAKTHUYECKOH 1€ATENBHOCTH JIIOIEN

10.2

Y4uThIBaTh TPaHUIB TPUMEHEHUS W3YUYEHHBIX (U3MUECKUX MOJEeNei:
MaTepuagbHas TOYKa, HHepIHalbHas CUCTEMa OTCUETa, aDCOIOTHO TBEPIOE
TEJO, UACANBHBIN Ta3; MOJIEIN CTPOCHHUSI T'a30B, JKUIKOCTEH U TBEPIBIX Te,
TOUYCYHBIN SJIEKTPUUECKUIA 3aps]] — IPU pelieHnd GU3NIECKUX 3a/1a4

10.3

Pacrio3naBath usznueckue sBIeHUS (MPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU  CTPOCHUS
BEIIECTBA W JJIEKTPOAWHAMHKH: PABHOMEPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHEHOE  IBUOKEHUE, CBOOOJIHOE TIaJieHHWe TeJ, JBIKEHHE TI0
OKpY’XHOCTH, HHEpLus, B3auMmojeictsue tei; AuUPPy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOEHUE JKHUJIKOCTEH W TBEPHBIX TeJ, U3MEHEHUE 00BhEMa Tel
NPy HarpeBaHuu (OXJIAKIEHHUU), TEIUIOBOE paBHOBECHE, WCIApEHHE,
KOHJICHCAlUsl, MJIABJICHUE, KPUCTAJUTU3ALIMS, KUTIEHUE, BIaKHOCTh BO3/1yXa,
TOBBIILICHUE JABJICHUS raza MpU €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b
MEX]y MMapaMeTpaMu COCTOSHMS raza B M30IPOIECCax; ICKTPU3ALMS Tell,
B3aUMO/JICUCTBUE 3aPS 0B

10.4

OnuceiBaTh MEXaHUYECKOE IBUKEHHE, UCIOJIb3Ysl (PU3NUYECKHE BEIMYUHBI:
KOOpJMHATa, IyTh, IEpPEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUa,
UMITyJIbC ~ Tejla, KWHETHYeCKass JSHEeprus, NOTEHUUalbHAas SHEprus,
MexaHuyeckas paldoTa, MeXaHWYecKas MOLIHOCTh; NpU  ONHCAHUU
MPaBWIbHO TPAaKTOBAaTh (PU3UYECKUN CMBICI HCIOIb3YyEMbIX BEIMYWH, HUX
0003HaUYEHHUS U EIUHUIIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOLINE TAaHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU

10.5

OnuceiBaTh M3YYEHHBIC TEIUJIOBBIE CBOMCTBA TEN W TEIUIOBBIEC SIBJICHUS,
UCTIONB3Ysl (PU3MYECKHE BETMYHMHBIL: JaBJICHUE Ta3a, TEeMIIepaTypa, CPeaHsIs
KUHETHYECKast SHEPTUs Xa0THYECKOTO JIBUKEHUS MOJIEKYI,
CpPEIHEKBaJpaTU4Hasi ~ CKOPOCTh  MOJIEKYJ,  KOJHUYECTBO  TEIUIOTHI,
BHYTpPCHHSISI JHEprusi, pabora raza, Kod()(HUIMEHT IOIE3HOrO ICHCTBHS
TEIJIOBOTO JBUTATENS; TIPU OMMCAHUU MPABWIBHO TPAKTOBATh (DU3MUSCKUN
CMBICJI MCTIOJIb3YEMbIX BEITUYMH, UX OOO03HAYEHUS W €AUMHUIIBI, HAXOIUTh
(hopMysibl, CBSI3bIBAIOIIME AAHHYIO (PU3UYECKYIO BEIMYHUHY C JAPYTUMHU
BEJIMYMHAM

10.6

OnucelBaTh  M3yYEHHbIE  AJIEKTPUYECKHUE  CBOMCTBA  BEIECTBA U




AJICKTPUYECKUE SIBICHUS (IIPOIIECCHI), UCMONB3Ys (DU3NYECKUE BEITMYHUHBI:
ANIEKTPUUYECKUI  3apsill, DJIEKTPUYECKOe TI0Jie, HANpsHKEHHOCTh MO,
MOTEHIIMAJ, Pa3HOCTh MMOTCHIIMAJIOB; TIPU ONMMCAHWUU MPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICI UCIIOJIB3YEMbIX BEJIMYHMH, UX 0003HAYCHUS U CIHHUIIBL;
yKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIIME JAHHYH (U3UYECKYIO BEJIWYHHY C
JIPYTUMH BEJTHUYUHAMUA

10.7

aQHATM3UPOBATHh (PHU3UUECKHE MTPOIIECCHI U SIBIICHUS, UCTIONB3YS (PH3UIECKUe
3aKOHbl M MPUHIUIIBL: 3aKOH BceMHupHOro Ttsarorenus, [, II u III 3axonsr
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOW SHEPIuH, 3aKOH COXPaHEHHS
WMITyJIbCa, TPUHIMUI CYNEPINO3UUUA CWJI, TPUHIUII PABHONPABHS
WHEPIHAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHUIO
CTPOECHHUSI BEIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CPEAHEH KUHETUYECKOM
SHEPTUM TEIJIOBOTO JBIKEHHUS MOJICKYJ C aOCOJIOTHOM TeMIepaTypou,
MEpPBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO
3apsana, 3akoH KynoHa; mpu 3ToM pasiudaTh CIOBECHYHO (DOPMYIHPOBKY
3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKCHHE W yCIIOBUS (TpaHHUIIBI, O0JACTH)
MPUMEHUMOCTHU

10.8

OOBACHATL OCHOBHBIC MPHUHIMIBI JCHCTBUS MAaIIMH, MPUOOPOB H
TEXHUYECKUX  YCTPOMCTB;  pa3inyaTe yCIOBHA HUX  0€30IaCHOrO
HCIIOJIb30BAaHUs B IOBCETHEBHOM JKU3HH

10.9

BBIMONHATE 3KCIIEPUMEHTH 10 MCCIEJOBAHUIO (U3UUECKUX SBICHUN H
IIPOLIECCOB C UCIIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUN; IPU 3TOM
¢dbopmynrpoBath mpobaeMy (3a1ady) U THIIOTE3Y y4eOHOTO SKCIIEpPUMEHTa,
coOupaTh yCTAaHOBKY M3 IPEUI0KEHHOIO 000pYAOBaHUS, IPOBOAUTH OIBIT
1 GOPMYITHPOBATH BHIBOJIBI

10.10

OCYI_I_ICCTBJ'I}ITL psAMbIC U KOCBCHHBLIC H3MCPCHUA (bI/I3I/I‘lCCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTL ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUA U HUCIIOJIBL30BATb
MN3BCCTHBIC MCTOAbI OLICHKH HOTpCHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3MYECKUMH  BEIMYMHAMH  C
WCIOJIb30BAaHUEM TPSAMBIX H3MEpPEHUH; MpU ITOM KOHCTPYHpPOBaTh
YCTaHOBKY, (UKCUPOBATh  pe3yJNbTaThl  TMOJIYYECHHOW  3aBHUCHUMOCTH
(Gbu3NYeCKUX BENIUYUH B BUAE TaONMIl U TpadHKOB, JeJaTh BBIBOABI IO
pe3ynbTaTaM Hccle0BaHus

10.12

Cobimo1aTh TipaBmiia 0E30MMaCHOTO TPYyAa MPHU MPOBEICHUHN UCCIICOBAHUIN B
paMKax  y4eOHOro  JKCIEpUMEHTa, Y4YeOHO-UCCIIENOBATENbCKOM |
HpOCKTHOfI ACATCIIBHOCTH C UCITIOJIB30BAHUEM N3MEPHUTECIbHBIX yU[’pOﬁCTB u
J1a00paTOPHOTO 00OPYAOBAHUS

10.13

Pemate pacuérHble 3a7a4d ¢ SIBHO 33JaHHOM (DU3MYECKOH MOJEIbIO,
UCTIONB3Ysl PU3NYECKUE 3aKOHBI M MIPUHIIMITEI; HA OCHOBE aHANN3a YCIOBHS
3a/laun BBIOUPATh (PU3UUECKYI0 MOJIEIb, BBEICTATh (PU3HMUECKUE BETUIHHBI
u QopMyIbl, HEOOXOAWMBIE ISl €€ peIIeHHs, TPOBOAUTH pPACUYETHl H
OIICHUBATh PEATLHOCTH MOJIYICHHOTO 3HAYCHUS (PU3UYECKON BETHUNHBI




10.14

Pemars KaueCTBEHHbBIE 3aJjauu: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUHUBYIO IIETIOYKY PACCYKIEHUH C OMOpOoH Ha H3Yy4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTe  mpH  pemieHUH  y4eOHBIX  3ajjad  COBPEMEHHBIC
WHPOPMALIMOHHBIE  TEXHOJOTMW Ui TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIpPETAllMM U TPEACTABICHUS Y4YyeOHOW U  HAy4YHO-IOMYJISIPHOM
nH(poOpMalMY, TONYYEHHOH W3 pa3IMYHbIX HCTOYHHMKOB; KPUTHYECKU
aHAJIM3MPOBATh MOIyYaeMyI0 HH(OPMALIUIO

10.16

[IpuBOANUTE pPUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOILIECCOB OKPYKAIOUIETO MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHI1

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS N0 (DU3HMKE B IMOBCEIHEBHOW KU3HU
Uil o0ecriedeHus: O€30MacHOCTH TpH  OOpalleHud ¢ TpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, JUII COXPAHEHHS 3IIOPOBbSI U COOJIIOCHHS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYXKAKOIIEH cpelie

10.18

PabGorate B T'pynmne€ C BBIIOJHCHUCM PA3JIMYHBIX COIHAJIBHBIX poneﬁ,
IJIAHUPOBATh PabOTy TPYIIIIBI, pAallMOHAIBHO PaCHpeeiaTh 00S3aHHOCTH U
IUIaHUPOBATE JACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUdaX, aJACKBAaTHO
OICHMBATh BKJIaA KaXJA0ro W3 Y4YaCTHUKOB TPyINbl B PCHOICHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KJIACC

Kopn
IpoBepPsIeMoro
pe3yJjbTara

11.1

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 001ero oopa3oBaHusi

JleMOHCTpUpOBaTh Ha MpUMeEpPax pojb U MecTo (PpU3MKU B (POpMHUPOBAHHUU
COBPEMEHHOM HAayYHOUW KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKOM IESATENbHOCTH JIOACH, IEJOCTHOCTh H
€IMHCTBO (PU3NYECKON KapTUHBI MUPa

11.2

Y4uuThIBaTh TPaHULBl NPUMEHEHUS H3YUYEHHBIX (U3MUECKUX MOJENei:
TOYEUYHBIN DJIEKTPUYECKUM 3apsij, sAepHas MOJEIb aTOMa, HYKIOHHas
MOJI€TIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUeCKHX 3a1au

11.3

Pacnio3HaBath pu3uueckre sSBIeHUs (MPOLECcChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (DMBHMKM: DIIEKTpHYECKast
IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBUE MATHUTOB, MIEKTPOMArHUTHAsI UHIYKIUs, IEHCTBUE
MarHMTHOTO IIOJII HAa TPOBOJHUK C TOKOM M JBIXKYIIMHCA 3apaf,
AJIEKTPOMarHuTHBIE Kosie0aHus U BOJIHBI, IPSIMOJIMHEHHOE
paclpoCcTpaHEHHE CBETA, OTPAXKECHHE, IpEeIOMIICHHe, HHTepdepeHuus,
JUGPAKIMS U TOJISIpU3aliis CBETa, JUCIEpCHsl cBeTa, (hOTOAIEKTPUUECKUI




addexr (poroaddexT), cBeTOBOEC NaBICHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  CCTeCTBEHHas M  HWCKYCCTBEHHas
palnOaKTUBHOCTD

114

OnuceIBaTh HN3YUCHHBIC CBOICTBa BeEIIECTBa (BJIGKTpI/ILIeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUYECKYI0 MPOBOJMMOCTb pa3IUYHBIX Cpel) H
QJIEKTPOMArHUTHBIE  SBICHHUS  (IPOIIECCHI), HCIONB3Ys  (pu3mueckue
BCIIMYNHBI: BHGKTpI/I‘-IeCKI/Iﬁ 3apsaa, Cujia TOKa, SJICKTPUICCKOC HAIIPSAKCHUC,
AJIEKTPUYECKOE COIMPOTHUBIICHHE, pPa3HOCTh ToTeHruanos, JJIC, pabora
TOKA, HWHAYKUHWS MarHuTHOro moJia, cwia Awmmepa, cuna Jlopenna,
WHAYKTHBHOCTb KaTYIIKH, SHCPIUus SJCKTPHUIYCCKOI0O U MAarHuTHOI'O noneﬁ,
MEPUOJT U YacToTa KOJIICOAaHWH B KOJIeOAaTeIhbHOM KOHTYpE, 3apsl M CHja
TOKa B TMpOIEecce TapMOHMYECKUX DSJIEKTPOMAarHUTHBIX KojeOaHuH,
(oKycHOE pacCTOsSHME U ONTHYeCKas cujaa JUH3bl, I[P OMHUCAHHUU
MPaBWIbHO TPAKTOBAaTh (U3MYECKUN CMBICI HCMOIb3yEeMbIX BEIHUYWH, HUX
0003HaUYEHUA W EJMHHUILIBI; YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIINE TaHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUNHAMU

11.5

OnuceiBaTh H3Y4YEHHbIE KBAHTOBBIE SIBICHHUS U IPOLIECCHI, MCIIOJIb3YS
(¢u3nvecKre BEIIMIUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI
U dYacToTa CBeTa, SHEpPrus W HUMIyJIbC (OTOHA, NEpUOA MOIypacnaja,
SHEPIHsl CBA3M ATOMHBIX fAJ€p; NPU ONMCAHUU IPABUIBHO TPAKTOBATh
(bu3HYEeCKU CMBICIT UCTIONIb3YEMbIX BEJIMYMH, X 0003HAYEHUS U €IUHULIBL;
yKa3blBaTh (DOPMyJIbl, CBSA3BIBAIOIIME JTAaHHYIO (U3UYECKYI0 BEIUYHMHY C
JIPYTUMH BEJIMYMHAMHU, BBIYUCIIATh 3HaYCHNE (PU3NUECKON BETUUUHbI

11.6

Ananu3upoBaTh GU3NUECKUE MPOIECCH U ABICHUS, UCTIONB3Ys (pusnueckue
3aKOHBl M NPUHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO U
HapajuIeNIbHOTO0 COEAMHEHUs IPOBOJIHUKOB, 3aK0H Jlxkoyinsa — JleHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLIMH, 3aKOH MPSMOJIMHEHHOTO paclpOCTpaHEHUS
CBETa, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE
OnHmTeitHa 18 GoTodPdexTa, 3aKOH COXpAaHEHHS DSHEPTUH, 3aKOH
COXPAHEHHsI MMITYJIbCA, 3aKOH COXPAaHEHMsI JIEKTPUYECKOro 3apsjia, 3aKOH
COXpPaHEHHs MacCOBOIO 4Hcia, MOCTysaTel bopa, 3aKOH pajnOaKTHBHOIO
pacnaja; Ipu 3TOM pa3lIuyaTh CIOBECHYHO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKoe  BbIpaX€HHWE M ycjoBHs  (TpaHMIbI,  0O1acTH)
IIPUMEHUMOCTH

11.7

Ompenenarb HampaBiICHUE BEKTOpa HMHAYKIMM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa U cuibl JlopeHia

11.8

CTpouTh W ONHUCHIBATH H300pa)K€HHE, CO3/IaBaEMOC TUIOCKHM 3€pPKaJioM,
TOHKOM JTUH30U1

11.9

BrimoaaaTe OKCIICPUMCHTBI II0 HCCICOAOBAHHUIO (1)I/ISI/I‘~IGCKI/IX SIBJIEHUU U
IIpOoHCCCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX HSMCpeHHﬁ; IIpu 5TOM
dbopmynupoBaTh IpodaeMy (3aaady) ¥ THIOTE3y YYEOHOT0 IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIOKCHHOTO 000PYIOBAaHHUS, TPOBOJANTH OIBIT
1 GOPMYITHPOBAThH BHIBOJIBI




11.10

OcymiecTBISITh MPSMBIE M KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIUYMH;
MPU 3TOM BBIOWpATh ONTHMAIBHBIA CIIOCOO HM3MEPEHHUS W HCIIOJIh30BATh
W3BECTHBIC METOJIbI OLICHKH MOTPEITHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBHCUMOCTH  (PU3UYECKUX BEIMYUH C HCIOJIB30BaHUEM
NPSMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATH
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (U3MYECKUX BEIMYMH B BHJIE
TaOIUI ¥ TPaQUKOB, AETATh BEIBOBI 10 PE3yJIbTaTaM HUCCIIETOBAHUS

11.12

CoGumogate npaBuiia 0€30MaCHOTO TPY1a MPH MPOBEACHUH UCCIICTIOBaHHI B
paMKax  y4eOHOrO  DKCIIEpUMEHTa, Y4eOHO-HCCIIeNOBATENLCKOW U
NPOEKTHOU AEATEILHOCTH C UCIIOJIB30BAHUEM N3MEPUTEIBHBIX YCTPOUCTB H
712a00paTOPHOTO 0O0PYAOBAHUS

11.13

Pemate pacu€THBIC 3aauu ¢ SIBHO 3aJaHHON (U3UYECKOW MOJICTBIO,
HCIIONB3Ys (PU3MYECKUE 3aKOHBI U MIPUHITUIIBI; HA OCHOBE aHAJIM3a YCIOBHS
3a/1aud BHIOMpaTh (HPU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEITUIHHBI
u GopMyJbl, HEOOXOAMMBIC ISl €€ pEIIeHHs, MPOBOAWTH PaCUYEThl W
OLICHUBATh PEAIbHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3NUECKON BEITMUNHBI

11.14

Pemate Ka4eCTBEHHBIE 3a/1a4u: BBICTPaUBaTh JIOTHYECKH
HEMIPOTHBOPEUYUBYIO IIENIOYKY pACCYX JCHUM C ONOpPOM Ha H3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SBJICHUS

11.15

Hcnonp3oBaTe  IpU  pelIeHUH  y4eOHBIX  3ajjad  COBPEMEHHBIC
WHPOPMALIMOHHbIE  TEXHOJOTMW Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpeTallud ¥ TPEACTaBICHUS Y4YeOHOW U  HAay4HO-TOMYJISIPHOM
uHpOpMALUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBATh MOTyYaeMyIo HHPOPMAIIUIO

11.16

OOBSCHITh TPHUHIMUIIBI JEHCTBHS MAIlMH, NPUOOPOB W TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS HMX OE30MacHOTO WCIOJIB30BaHUS B
NOBCEIHEBHON KU3HHU

11.17

[IpuBouTE IpUMEpPHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKu, B OOBSCHEHHE NPOILECCOB OKPYKAIOLIEro MHUpPaA, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TCOPCTUUCCKHUC 3HAHUSA 10 (bHSI/IKe B HOBCCHHGBHOﬁ KHU3HU
s obecriedeHust 0€30MacHOCTH IMpH  OOpalieHHH ¢ OpudopaMu |
TEXHHYECKUMH YCTPOMCTBAMH, JUISI COXPAHEHUsS 30POBbSI M COOJIOICHHS
HOPM 9KOJIOTHYECKOTO MOBEJICHUS B OKPY’KaroLel cperie

11.19

PaGoTtarh B rpynme C BBINOJIHEHHWEM pa3IUYHBIX COLMAJIBHBIX pOJIei,
IUTaHUPOBaTh PadOTy IPYyMIIbI, PAlMOHATIBHO pAcHpeAessaTh 00I3aHHOCTH U
IUIAHUPOBAaTh JAEATENbHOCTh B HECTAHJAPTHBIX CHUTyallMAX, aJeKBAaTHO
OLIEHMBATh BKJAJ KaXIOrO0 W3 YYaCTHUKOB TPYNIbl B pelIeHHE
paccMaTpuBaeMoi MpoOIeMBbl




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Ko nposepsiemoro

pasaeja 3JIEMEHTA

IIpoBepsieMble 3JIeMEHTbI COEPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

Oduzuka — Hayka o mnpupoae. Haydnble MeTomb
MO3HAHUS OKpY’Karoiero Mupa. Ponb skcriepumeHTa
U TEOpUH B TIpollecce TMO3HAHUS MPHUPOJBIL.
DKcIepUMEHT B (pu3uKe

1.2

MoaenupoBanue bu3IIeCKuX SIBJIEHUU Hu
mporieccoB.  Hayunble rHmoTe3sl. ®Dusndeckue
3aKOHBI W Teopuu. ['paHHLBl MPUMEHUMOCTH
¢uznuecknx 3aKkoHOB. IIpWHIMI COOTBETCTBUSL.
Pors w wmecro ¢Qusukm B popMupoBaHUU
COBpPEMEHHOM  HAy4yHOMl  KapTUHBI  MHpa, B
MPAKTUYECKON JAESITeTbHOCTH JII0eH

MEXAHUKA

KMHEMATHUKA

2.1.1

MexaHn4ueckoe JABUXXCHUC. OTHOCHUTENLHOCTD
MeXaHWudeckoro JBIkeHHs. CucreMa oOTCUYéTa.
Tpaektopust

Ilepememienue, CcKOpocTb (CpedHsisi CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX HNPOCKOHWH Ha OCH CUCTEMBI KOOpJAWHAT.
CrnosxeHue nepemMeIieHni u cI0KeHne CKOpOoCTen

2.1

2.13

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBwkeHue. ['paguku  3aBUCUMOCTH  KOOPJIWHAT,
CKOPOCTH, YCKOPEHMs, IIyTH U IEPEMEILICHUS
MaTepuaibHOU TOYKH OT BPEMEHHU

CBoOoaHOE nmasieHne. Y CKopeHue cBoOOJHOTO
naJicHus

2.1.5

KpuBonunueiinoe JIBUKCHUE. PaBHOMepHOE
JBWKEHNE MAaTEPUAIbHOM TOYKHU I10 OKPY>KHOCTH.
VYrioBas CKOpoCTh, JIMHEHHAsT ckopocTh. [lepuoa u
yacTtoTta. L{eHTpocTpeMHuTeNnbHOE YyCKOpEHHE

2.1.6

TexHuyeckue yCTpOMCTBA: CHUIAOMETp, IBUKECHHE
CHapsJIOB, LIEMHBIE U PEMEHHBIE TTepeIaun

2.1.7

[Ipaktuyeckue paboTbl. V3MepeHHe MrHOBEHHOM




ckopocTd. MccnenoBaHue COOTHOUICHHSI MEXKIY
My TSIMH, PO ICHHBIMU TEJIOM 3a
MocJieZIoBaTeIbHbIE PaBHbIC MPOMEXYTKH BpPEMEHU
IIPpH PaBHOYCKOPEHHOM JIBIJKEHUH C HayaJbHOMN
CKOPOCTBIO, paBHOW Hymt0. V3ydeHue ABMKEHUS
IIapuka B BS3KOM KHUAKOCTH. V3ydueHHe IBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JNHAMUKA

2.2.1

IIpunuun orHocutensHocTH ['amunes. Ilepsbii
3akoH HerotoHa. MHEpIManpHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMI Cyneprno3uiivig CUil

223

Bropoii 3akoH HeroTOHA 1151 MaTEpUAIBHOM TOYKU B
nHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHa J171s1 MaTepHalIbHbIX TOYEK

224

3akoH BCEeMHUpHOTO TAroreHus. Cuiia TKECTH.
[TepBas kocmuyeckas ckopoctb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJILKEHUSI M cwiia TpeHus nokos. Koadpoumment
TPCHUA. Cuita COIIPOTUBJICHUA IIPpHU ABHUXXCHUMU TCJIa
B XKHUJAKOCTH HJIU I'a3€

2.2.7

[MocTynarensHOoe W BpamiaTeNbHOE  JIBH)KCHHE
abCoOTHO TBEPOTO Tea

2.2.8

MoOMEHT cuibl OTHOCUTEIBHO OCH BpALIEHUS.
[nevo cunel. YcnoBus paBHOBECHUSI TBEPAOTO TEja B
NCo

229

TexHudeckue yCTponucTBa: NOAIIUIIHAKY, ABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuyeckne paboTsl. M3yueHue ABHKEHMS
Opycka M0 HAaKJIOHHOM IIOCKOCTH TOJ JIeHCTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCHUMOCTU CHII
yIPYrOCTH, BO3HUKAIOUMX B  JehOopMHPYEMOit
Npy>XKMHE M PE3UHOBOM 00paslle, OT BEITUYMHBI UX
nedopmanuu. MccinenoBanue yciaoBUN PaBHOBECHS
TBEPIOIO TeJIa, UMEIOLLEr0 OCh BpalLCHUS

23

3AKOHBI COXPAHEHNM A B MEXAHUKE

23.1

Nmmynsc MaTepualbHOM  TOYKH, CHUCTEMBI
MaTepuaibHbIX TOYEK. MIMIyJIbC CHIIBI M M3MEHEHUE
HMITYyJIbCA TeJIa

232

3akoH coxpanenust umiyibca B UCO. PeaktuBHOE
JBUKECHHE




233

Pabora cruiel

234 MomHOCTb CHIBI
)35 Kunernueckast 9SHeprusi MaTepHabHOM  TOYKH.
o TeopeMao KHHETHYECKOM SHEPIHU
[TorenumanpHas sHeprus. IloTeHnuanbHas 3Heprus
236 yIpYTo nehopMUpOBaHHON NPY>KUHBI.
o [MoTeHIMaNbHAST YHEPTHS Tea BOIM3H MOBEPXHOCTH
3eMiu
[MoTeHumanpHbIe U HEMOTCHIMAIbHBIC CUIIbL. CBS3b
)37 paboThl HEMOTCHIMAJIBHBIX CHJI C HW3MEHEHUEM
o MEXaHUYCCKOW DHEPrHH CHUCTEMbI TEl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPrHU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHnueckue  yCTpOWCTBA:  JIBIDKEHHE  paKer,
o BOJIOMET, KOTIEP, MPYKUHHBII MUCTOJIET
[IpakTuueckue padotsl. 3yueHue cBsa3u cKkopocTeit
23.10 TeNl TpU Heymnpyrom yxaape. MccienoBaHue CBSI3U

paboThl CHJIBI C UW3MEHEHHEM MEXaHMYeCKOH
SHEPTUHU Tema

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHU
OcHoBHbIE MOJIOXKEHHUS MOJIEKYJISIPHO-
311 KMHETUYECKOM TeopuH. BpOyHOBCKOE JBHIKEHHE.
Huddysusa. Xapaktep IBIKCHHS U B3aUMOICHCTBUS
YacTHUIl BELIECTBa
Mopenu CTpoeHus TIa30B, KXKUIAKOCTEH U TBEPABIX
3.1.2 TeT W OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
3TUX MOJENEN
313 Macca MOJIEKYI. KonuuectBo BEILECTBA.
31 [TocTostHHas ABoraapo
. 314 TermoBoe  paBHOBecue. Temmeparypa u €€
n3Mmepenue. [lkana remnepatyp Llenscus
Monens uaeanpHoro rasa. OCHOBHOE YpaBHEHUE
3.1.5 MOJICKYJISIPHO-KUHETUYECKOW TEOPUU UJIeaJTbHOTO
rasa
AGcomtoTHas TeMIieparypa Kak Mepa CpeaHeit
3.1.6 KMHETUYECKOM SHEPruu  TEIUJIOBOTO  JABUKEHUS
yacTtul rasa. [lIkana temnepatyp KenbBuna
317 VpaBuenue Knaneiipona — MenzaeneeBa. 3akoH

JanpTona




I"a3oBbIe 3ak0HBI. MI301IpONIECCHl B HICAIBHOM Ta3e C
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA,
n30x0pa, n3obapa

3.1.9

TexHudeckue yCcTpoicTBa: TEpMOMETp, OapoMeTp

3.1.10

HpaKTI/I‘IeCKI/Ie pa6OTBI. I/ISMepeHI/Ie MacCChbl BO3yXa
B KJIacCHOM KoMmHaTe. MccieqoBaHue 3aBHUCHUMOCTH
MCXKAY HapaMeTpaMH COCTOAHUSA PA3PCIKCHHOT'O
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmoanHamMuueckas CHCTEMA. BuyTpeHnHss
SHEPrusi TEPMOJMHAMMUYECKON CUCTEMBI U CIIOCOOBI
e€ N3MEHEHNA

322

KomnyectBo Ttemnotsl M pabota. BHyTpeHHss
9HEPrusl OJHOATOMHOIO UAEAIBHOIO rasa

323

Buner TeIIoNepeIavuu: TETJIOTIPOBOIHOCTb,
KOHBEKIIUS, M3TydyeHue. TemmoéMKoCTh  Tena.
VneapHas  TEIUIOEMKOCTL  BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEILIONEepeade

324

[lepBblii 3akoH TepMoaMHAMUKHU. [IpumeneHue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLECCaM.
I'padmueckas uHTepnperanus paboThl Ta3a

3.2.5

Tennoseie MAaIINHBI. [TpuHIIMTIBL JIEUCTBUS
TEIJIOBBIX MamuH. l[IpeoOpa3oBanus sHepruv B
TEIUIOBBIX MammHax. KodpuIueHT moe3Horo
nevictus (manee — KI1/1) teroBoit mamuasbl. [{uki
Kapno u ero KIIJI

3.2.6

Bropoit 3akoH TepmoauHamuiku. HeoOGpatuMocTh
IIPOLIECCOB B Ipupoze. TemioBble ABUTATEIIN.
DKosornyeckue npo0IeMbl TEIIO3HEPTEeTUKH

3.2.7

Texnandeckue YCTpOﬁCTBai ABUTATCJIb BHYTPCHHETO
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUITUOHED

3.2.8

[IpakTuueckue pabotel. V3mepeHue yaenbHOM
TEIJI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHMA BEIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanne W KoHaeHcarws. Mcmapenune wu
KUIIEHUEe. YJenbHas TeIuioTa mnapooOpa3oBaHUsl.
3aBUCUMOCTh TeMIEepPaTyphl KUTIEHUS OT 1aBJICHUS

3.3.2

AOCOIOTHAS U OTHOCUTEIIbHAS BIAYKHOCTh BO3/TyXa.
Hacpiennsiit nap

3.33

Teépnoe Tteno. Kpucramnmueckue u amopgHbIe
Tena. AHM30TponMsl CBOWMCTB KpucTawioB. JKuakue




kpuctayyibl. CoBpeMEHHbIE MaTepHaibl

IInaBnenne n KpucCTallIn3alus. YaenpHas TEmaoTa

334
iasseHus. Cyomumanus
3.3.5 YpaBHEHHE TEIUIOBOTO OamaHca
Texunuueckue yCTpOICTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOITYUYEHUS
o COBpPEMEHHBIX  MaTepHalioB, B TOM  YHCIE
HAaHOMAaTepPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue pabotel. M3mepeHne BIaXXHOCTH
o BO31yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpuzalus Ten. ODJeKTpuueckuil 3apsna. JlBa
o BUJIA DIIEKTPHYECKHUX 3aPsII0B
4.1.2 [IpoBOAHMKH, AUBIEKTPUKHU U MOTYIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs ICKTPUIECKOTO 3apsiaa
4.1.4 Bsaumopeiictsue 3apa10B. 3akoH Kynona
DJIEKTPUYECKOE rnoJe. Hanpspoxkénnocts
4.1.5 anekTpuueckoro mons. I[lpuHuun cynepno3unuu.
JIuHuM HANPSKEHHOCTH AJIEKTPUYECKOTO OIS
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJIS.
o IMorennuain. Pa3HOCT MOTEHIIMAIOB
41 [IpoBOIHMKM ¥  JTUANEKTPUKA B  TMOCTOSSHHOM
4.1.7 AJIEKTPUYECKOM oJje. Juanektpuueckast
MIPOHUIIAEMOCTD
OnexrpoéMkocTs. KonzaeHcaTrop. DNEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJEHCATOpa. JHEPrus 3apspKEHHOTO
KOHJIEHCaTopa
Texunuueckue yCTpOiicTBa: AIIEKTPOCKOTI,
419 ANEKTPOMETP, ANEKTPOCTaTUYECKAs 3aIuTa,
o 3a3eMJIGHHE  JJIEKTPONpPUOOpPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 [IpaxkTHueckue paboTBhL. N3mepenune
o ANEKTPOEMKOCTH KOHEHCATOPa
[TOCTOSIHHBII DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
Ycnosus CYILLECTBOBaHUS MOCTOSTHHOTO
4.2.1 3eKTpruueckoro Toka. Mcrounuku toka. Cuma Toxa.
42 [TocTostHHBIN TOK
422 Hanpspokenne. 3akon Oma 17151 yyacTka Lenu
423 DIIEKTPHYECKOE COMPOTHBJICHHE. V nenbHOE




COITPOTUBJICHHUEC BEIICCTBA

4.2.4

HOCHGI[OB&TGJIBHOG, napajujiCsibHOC, CMCHIAHHOC
COCIMHCHHC ITPOBOJHUKOB

4.2.5

Pabora snextpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

4.2.6

MOIHOCTB AIEKTPUIECKOTO TOKA

4.2.7

anekTpoaBkymas cuna (gamee — DOJIC) wm
BHYTpEHHEE COIMPOTUBICHUE HCTOYHHMKA TOKa.
3akoH Oma JUIsL MOJHOMN (3aMKHYTOM)
aneKkTpudeckoit nenu. Kopotkoe 3ambikaHue

4.2.8

BHGKTpOHHaﬂ MpoOBOAUMOCTD TBép)IbIX MCTAIJIOB.
3aBUCHMOCTb COIIPOTUBJICHUA METAJlJIOB oT
TCMIICPATYPHI. CBerHpOBOIlI/IMOCTB

4.2.9

DNeKTpudyeckuii TOKk B Bakyyme. (CBoiicTBa
ANEKTPOHHBIX ITy4YKOB

4.2.10

[MomynpoBonaukn. CoOCTBEHHAasEs W MpPUMECHas
MIPOBOAMMOCTh TMOJYIpPOBOAHUKOB. CBOMCTBa p-n
nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI

4.2.11

DNeKTpUUecKuit TOK B AJIEKTPOJIUTAX.
DNeKTPOIUTHYECKAs JUCCOLUANUs. DICKTPOIN3

4.2.12

3JICKTpI/I‘{eCKPII>'I TOK B ra3zaXx. CaMOCTOSTEIbHBIN U
HECAaMOCTOSTEIbHBIN paspiana. Paznuunbple  TUDBI
CaMOCTOATCIIBHOT'O paspdaa. Momnnus. [Inazma

4.2.13

TexHuueckue ycTpolcTBa: aMIepMeTp, BOJIBTMETP,
peocTar, UCTOYHUKU TOKa, JIEKTpOHArpeBaTesbHbIe
pUOOpHI, AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIH IHOJ,
TEPMUCTOPBI u (boTope3nucTopsl,
MIOJTYTIPOBOIHUKOBBIN 1MO/JI, TAJIbBAHUKA

4.2.14

[Ipaktrueckue paboThl. M3yueHue CcMenmaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DOJIC uUCTOYHMKA TOKa W €ro
BHYTPEHHETO COIIPOTHBIICHUS. Habmronenue
ANEKTPOIIN3a

11 KVIACC

Kon
paszjaena

Koanposepsiemoro

3JIEMEHTAa

IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA




SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAYKIWA

43.1

ITocTostHHBIC MarHuThl. B3aHMOﬂeﬁCTBHe
IIOCTOAHHBIX MAarHuTOB

432

MarnuTtHOoe 1nosie. BeKTOp MarHMTHONM MHAYKIUH.
[Ipunnun cyneprnozunmu. JIMHMM — MarHUTHOMN
MHAyKIuU. KapTrHa TMHUA MarHUTHOW MHIYKIUU
TIOJISI MOCTOSIHHBIX MArHUTOB

433

MaruutHO€e noje npoBOAHUKA ¢ TOKOM. KapTuHa
JIVHUM TOJs JJIMHHOTO MPsIMOTO NPOBOAHUKA U
3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKHA C
TokoM. OmeiT  DOpcrena.  BzaumoneiicTBue
MPOBOJHUKOB C TOKOM

434

Cuna Amrepa, e€ MOJIyJIb U HalpaBJiCeHUE

4.3.5

Cuna Jlopenma, e€ MOIyidb M HalpaBlICHUE.
JIBu>keHHe 3apspKeHHOM 4acTUIbI B OAHOPOTHOM
MarHuTHOM noJje. PaGora cubl JlopeHia

4.3.6

SIBiIeHME PIIEKTPOMArHUTHOM UHIYKIIUU

4.3.7

[Torok BekTOpa MArHUTHON MHIYKLIMU

4.3.8

OJC wHaykuuu. 3aKOH  AJIEKTPOMArHUTHOMN
unaykuuu Papanes

4.3.9

Buxpesoe snexrpudeckoe none. 31C uHAyKINU B
IMPOBOAHUKE, ABMXYIIEMCA IIOCTYINATCIBHO B
OAHOPOJAHOM MAarHuTHOM I10JI€

4.3.10

IIpaBuio Jlenna

4.3.11

NunyktuBHOCTH. SABNeHne camouHaykuuu. IJC
CaMOMHIYKITUH

4.3.12

3H€pI‘I/IH MAarauMTHOTO IMOJIA KaTyYIIKKU C TOKOM

4.3.13

BJ'IGKTpOMaFHI/ITHOG I10JI€

4.3.14

TexHuueckue yCcTpoucTBa: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS M€Yb

4.3.15

[Ipaktudyeckue paboThl. V3ydeHHe MarHUTHOTO
MoJIsl KaTylIKu ¢ TOKOM. MccnenoBanue AencTBUs
IIOCTOSSHHOIO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanme SIBIICHUS ANEKTPOMATHUTHOMN

WHYKIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHUS

5.1.1

Konebarenpnas cucrema. CBOOOIHBIE KOJIEOaHUS.




lNapmonnueckune kosebanus. Ilepuon, dacrora,
aMIUIuTy1a U dasza KoyeOaHui

[IpyxuHHBINA MagsTHUK. MaTeMaTH4eCKUI MassTHUK

ypaBHeHI/Ie rapMOHHUYCCKUX KoJIeOaHMIA.
Kunemarnueckoeun JUHaAMHUYCCKOC OIIMCaHHEC
K0JIe0aTeIbHOTO JABHOKCHU A

[IpeBpamenne JHEPrHM TPH TaPMOHUYIECKUX
koneOaHusx. CBsI3p  aMIUTUTYABl  KOJeOaHMI
HCXOJHOW BEJIMYUHBI C aMILTUTYJIaMHU KOJICOaHHM
e€ CKOPOCTH U YCKOPEHHS

Konebarenbublit KOHTYP. CBoboHbIE
JJIEKTPOMArHUTHBIE KOJICOAaHUS B  HICATHHOM
Koe0aTeIbHOM  KOHTYpe. AHAIOTHUS — MEXIY
MEXaHUIECKUMHU u AJIEKTPOMAr HUTHBIMH
konebanusimu. @opmyna TomcoHa

3akoH COXpPaHCHUA SHEPruu B nacajibHOM
KOJIeOaTeIbHOM KOHTYPE

BrinyxaeHHbIE MEXaHUYECKUE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
ANEKTPOMArHUTHBIC KOJIeOaHusI.

[Tepemennsbiii Tok. CHHYCOUATbHBIN TEPEMEHHBIN
TOK.

MOHIHOCTI) MNEPEMECHHOI'O TOKa. AMHJII/ITYI{HOG n
HeﬁCTBYIOHICC 3HAYCHHUEC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancdopmarop. IIpousBoacTBo, mnepenadya u
notpedieHue ANEKTPUYECKOU JHEPTUH.
OKOJIOrM4ecKHMe  PUCKM  HIpU  NPOU3BOJCTBE
ANEKTPUYECKON SHEPTUH. KynbTypa
HCIIOJIb30BaHUs JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU

5.1.11

Texauueckue yCTpOICTBA: cericmorpad,
ANEKTPUYECKUI 3BOHOK, TUHUH dJIEKTponepead

5.1.12

[IpakTuueckue paboTHI. Uccnenosanue
3aBHCHMOCTH I1€pHOJIa MaJIbIX KojieOaHui rpy3a Ha
HUTH OT JUIMHBI HUTH W MAacchl TIpy3a.
HccnenoBanne mnepeMEHHOTO TOKa B ILENH U3
MOCIeZIOBATEIbHO COEAMHEHHBIX KOHJEHCaTopa,
KaTyIIKH U Pe3UcTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoCcTpaHeHUs!. Ilepuon. CKOpoCTh




pacnpocTpaHeHHs U JUIMHA BOJHBL. [lonepeunsie u
MIPOJIOJILHBIE BOTHbI

522

Wutepdepenimst 1 audpaxiyst MeXaHHYECKUX
BOJIH

523

3Byk. CxopocTh 3ByKa. [’ pomMkocTh 3ByKa. Bricora
toHa. TemOp 3ByKa

524

DJIEKTPOMArHUTHHIE BOJIHBL. Y CJIOBUS HW3JIYyYEHHUS
3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpOB E, B 1 v B 271€KTpOMAarHUTHOM BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE,
MIpesioMIIeHuE, HoJIsipU3anus, nudpaxius,
untepdepenusa. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkana >neKTpOMarHUTHBIX BOJIH. [IpuMeHeHue
JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHIMIBI ~ paguoCBSI3W W TEIEBUICHMSL.
Paguonokanus. DJIEKTPOMAarHUTHOE 3arps3HEHHE
OKpY>Karolleu cpebl

5.2.8

Texnuueckue YCTpPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JUArHOCTHUKA B
TEXHUKE W MENULHHE, pajap, pPaguoONpUEMHHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-neup

53

OIITUKA

5.3.1

[IpsMonuHEtHOE  paclIpOCTpAaHEHHWE CBETa B
oaHOpoaHoM cpexe. JIyd cBeta

532

OtpaxkeHne cBeTa. 3aKOHbl OTPAXKEHUS CBETA.
[TocTpoenue n300paxxeHuii B IJIOCKOM 3epKaje

533

HpeHOMHeHI/Ie cBeTa. 3aKOHBI MMpCIIOMJICHUA CBCTA.
AOCONIOTHBIH TTOKa3aTelb MMPCIIOMJIICHHA

534

[Tonnoe BHyTpeHHee oTpaxenue. IIpenenpHbIi
YIOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

JHucniepcust ceeta. CII0XHBIN cocTaB 6€JI0r0 CBeTa.

IIBet

5.3.6

CoOuparole M pacceuBaronive JUH3blL. TOHKas
nuH3a. QOKyCHOE pacCTOSHUE U ONTUYECKas cuia
TOHKOM JuH3bL. [locTpoenue un3zo00pakeHUil B
coOMparomux U pacceuBaromux jaunzax. Gopmyna
TOHKOI JIMH3BI. Y BEIMYCHHE, TaBaEMOE JIUH30M

5.3.7

Hp CACJIbI IMPUMCHUMOCTHU FGOMeTquCCKOﬁ
OIITHUKH




Nutepdepenniusa cBera. KorepeHTHbIE MCTOUHUKH.
YcnoBus HaO01eHus MaKCHMYyMOB u
MUHUMYMOB B HHTEp(EpPEHIIMOHHON KapTHUHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHHUKOB

5.3.8

Hudpakuust cera. JudpaxkinuoHHas pemérka.
53.9 YcnoBue HaOMIOIEHUS TIIABHBIX MAKCUMYMOB TIPH

NajeHU  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUQPPAKIMOHHYIO PEHIETKY

5.3.10 [Tonapu3zanus ceera

TexHuueckue YCTpOMCTBA: OYKH, ayna,
¢dotoanmapar, MPOEKIIMOHHBIN anmapar,
MHUKPOCKOII, ~TEJECKOI, BOJIOKOHHAsl  OITHKA,
I paKIOHHAs PEeIETKA, TOIIPOUI

5.3.11

[Ipaktnueckue pabotel. M3MmepeHue mnokxazaTesns
5312 HPETOMIICHHUSL. HccnenoBanue CBOWCTB
o n300pakeHuii B nuH3ax. HabaroeHne aucriepcun

CB€Ta

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panure! IPUMEHUMOCTH KJIaCCUYECKOMH
MexaHuKu. [locTynaTel TEOpUH OTHOCUTENBHOCTH:
MHBapUaHTHOCTb MOJAYJII CKOpPOCTH CBeTa B
BaKyyMe, IPUHLUI OTHOCUTEIbHOCTH DHWHIITEHA

6.1

62 OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH.
' 3ameJIeHre BpEMEHHU U COKpAIlleHUE ITTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBs3p  Macchl C DHEpPruel ©  HUMIYJbCOM
6.4 CBOOOJTHOM YacTHUIIBI. DHEPrHsl MOKOsI CBOOOIHOM
YaCTHUILIEI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OITTUKU

®otonsl. dDopmyna I[lmaHka CBsS3M SHEPrUU
7.1.1 (dhoTOoHa C €ro 4acToTod. DHEPruss W HMMITYJIbC
dhoTona

OtkpsiTHe U uccnenaoBanue GoTorpdexra. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTorddexra

VpaBuenne OuHmTeitHa 18 hoTtodddexra.
«Kpachas rpanuna» gpotosddexra

7.14 Janenue cera. OnwiTel [1.H. JIeOenena

7.1.5 XuMHrueckoe IeHCTBHE CBETA

7.1.6 TexHnuueckue YCTpOICTBa: ¢doTrozaemeHT,




(dhoTomaTuuK, COTHEUHas OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pe3epdopaa mo
UCCIIeIOBaHMIO CTpoeHus atoma. [InmanerapHas
MOJIeTIb aTOMa

7.2.2

[Tocrynater bopa. W3nydenue u morjouieHue
(OTOHOB TpHU MEpexojie aTomMa ¢ OAHOTO YpPOBHS
SHepruu Ha Jnpyroud. Buaer cnektpoB. Crextp
YpOBHEH 3HEpruH aToMa BOJ0poJia

7.2.3

BosiHoBbIe cBolicTBa yactuil. BonHbl ne bporis.
Kopnyckynsipao-BoiaHoBo#M nyanusm. Judpakuus
3JIEKTPOHOB HA KpHUCTAIIIaX

7.2.4

CrioHTaHHOE W BBIHYXKJEHHOE  W3JIy4YCHHE.
YcTpoiicTBO U ipUHLKIT paboTHI Jlazepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaJbHbIA aHAINU3
(cmiekTpocKoI), Jia3zep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JINHEMYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapl HaOJIIOICHUS u perucTpanuu
3JIEeMEHTAPHBIX YaCTHUII

7.3.2

OtxkpsiTue paguoakTuBHOCTH. OTBITEI Pe3epdopaa
M0 ONpEAENICHHIO COCTaBa  PaJUOAKTUBHOTO
m3nyuenusi. CpoiictBa ambga-, Oera-, TramMma-
M3ITydeHus. BIusHue pauoakTHBHOCTH HA YKUBBIC
OpPTaHU3MBI

7.3.3

OtkpblTHE mpoTOHAa U HelTpoHa. HyxioHHas
Mmojnenb siapa [eiisenOepra — MBaneHko. 3apsin
anpa. MaccoBoe uucio sapa. M3oromnst

7.3.4

Anbda-pacnaz. OJNEKTPOHHBIH WM TO3UTPOHHBIN
Oera-pacma. [Mamma-uznydenue. 3akoH
paZMOaKTUBHOTO pacmaja

7.3.5

DHeprus CBSI3U HYKJIOHOB B sijipe. SliepHble CHUJIBL.
JledpexT maccsl siapa

7.3.6

SAnepHble peakuuu. JlereHne U CUHTES saep

7.3.7

Snepubrit  peaktop. TepMoOsSiAEpHBIA  CHHTE3.
[IpoGieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJOTHYECKHE aCMeKThI s,IePHON IHEPTeTHUKU

7.3.8

OnemeHTapHble yacTUlbl. OTKpPBITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS




7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETP, Kamepa
BuiibcoHa, sinepHbiii peakTop, aToMHass bomba

7.3.10

[IpakTnueckue pabotel. HcciaenoBaHue TpPEKOB
gacTull (1o TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 HeOa. Co3Be3nus, sSpKUe 3BE3MBI,
IUTaHETHI, UX BUNMOC JIBUKCHUC

8.2

Conneunas cucrtema. [lnaHeTsl 3eMHOM TpPyNHIBI.
[lmaHeThI-TUTaHTBl U UX CIYTHUKH, KapJIMKOBBIE
mwianeTsl. Masbie Testa COTHEYHON CHCTEMBI

8.3

Connue, ¢orochepa u armochepa. ConHeuHas
aKTUBHOCTb

8.4

Hctounnk sHeprum CoJiHIa U 3BE3]T

8.5

3BE31pl, UX OCHOBHBIE XAapAaKTEPUCTHKHU: Macca,
CBETUMOCTD, paauyc, TeMIleparypa, ux
B3aUMOCBsA3b. JlMarpaMma «CHeKTpaabHbIM KIacc —
CBETUMOCTBY. 3BE31bI TJIABHOM
MIOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUTS 3BE3 ] TJIABHOM
IIOCJIEI0BATEILHOCTH

8.6

Buytpennee ctpoenue 3BE3n. CoBpeMEHHBIE
MIPEACTABICHUS O MPOUCXOXKIACHUU U SBOJIIOLMHU
ComHia 1 3BE€31. DTallbl )KU3HU 3BE3

8.7

Mineunsiit [lyts — Hama ["amaktuka. CrimpanabHast
cTpyKTypa ['anaktuku, pacnpeneneHue 3BE31, raza
n nbuid. [lonmoxenne u aBmxenue CoaHua B
lanaktuke. [Tnockas u cheprueckas MoACUCTEMBI
lanaxtuku

8.8

Tunbel ranakTuk. PaguoraliakTMKM H  KBa3aphbl.
UEpHbie AbIPHI B iIpax rajlaKTUK

8.9

Bcenennas. Pacmmpenue BceenenHoil.  3akoH
Xab0ma. Pa3zberanue ranaktuk. Bospact u paanyc
Bcenennoni, teopuss bosbmoro B3psiBa. Mognens
«ropsiuer Beenennon». PenukroBoe usinyueHue

8.10

MacmraGHast CTpYKTypa Bcenennoit.
Meraranakruka. Hepeménnsie po0IeMbl
aCTPOHOMUU




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM Pe3yJIbTATAM 0CBOCHHS
OCHOBHOW 00pa3oBaTe/IbHOM NMPOrpaMMBbI CPeJHero oo0mero
oOpazoBaHus

ChopmupoBaHHOCT, YMEHHH pacrio3HaBaTh (U3UUECKHE SIBICHUS

(npoueccm) 1 00BICHATH UX Ha OCHOBE HU3Y4YCHHBIX 3dKOHOB

Brnanenue OCHOBOIIOJIararommumMHn (I)I/ISI/I‘ICCKI/IMI/I INOHATHUAMHU H

BEJTMYMHAMU, XapaKTEPU3YIOIUMHU PU3NYECKUE TPOIIECCHI

ChopMHUpPOBAaHHOCTL yMEHUW TPUMEHATH 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJICKYJISIPHOM buznku u TEPMOTUHAMHUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (M3MKHM M7 aHAIW3a U OOBSICHEHUS
SIBJICHUH MHUKPOMHpa, MakKpOMHpa ¥ MeraMupa, pa3jindaTh YCIOBHS
(rpanuibl, 00MaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, TIOHUMATh
BceoOmmii xapaktep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAHHMYCHHOCTH
WCIOJIb30BAaHUsI YAaCTHBIX 3aKOHOB; aHAM3HPOBATh (DU3HUECKHE
MPOLIECChl,  HMCMOJb3ysl  OCHOBHBIE  IOJOXKEHHs, 3aKOHbl U

3aKOHOMEPHOCTH

CpopMUpPOBAaHHOCTh YMEHHS pa3inyaTh YyCIOBUS TNPUMEHUMOCTHU

Moeneil PU3NYeCcKUX TeN U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh YMEHHS pelaTh pacuy€THbIE 3aJaud C SIBHO
3aJJaHHOM M HEsABHO 3aJJaHHOM (PM3NYECKOH MOJIeNbl0: Ha OCHOBaHWUU
aHalM3a yYCIIOBHSI BHIOMpATh (HU3MUECKUE MOJIENH, OTBEYaloIne
TpeOOBaHUAM 3a/1a4M, IPUMEHATH (HOPMYJIbI, 3aKOHbI, 3AKOHOMEPHOCTH
W T[OCTyJaTbl  (PU3MYECKHX  TEOpUH  MpPU  HCIOJIb30BAHUU
MaTEMaTUYECKUX METOJOB pEUICHMs 3ahad, MPOBOJUTH PAcuéThl Ha
OCHOBAaHMM HMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH pE3yNbTAaThl U
KOPPEKTUpPOBaTb  METOJbl  pEUlIeHUs ¢  y4€TOM  IOJIy4EHHBIX

pE3yNIbTaTOB

Pemrate kadecTBeHHBIE 337auM, TpeOyrolue NMPUMEHEHUs 3HaAHUNA U3
Pa3HBIX pa3feNioB IIKOJIBHOIO Kypca (PU3UKH, a TaKKe WHTErpanuu
3HAHUH M3 JPYI'HMX IPEJAMETOB €CTECTBEHHOHAy4YHOI'O LUKJIA!

BBICTPAaWBaTh JIOTHUECKYIO MEMOYKY pPAcCyXJIEHUH C Omopoil Ha




HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (bnanecxne SAIBJIICHUS

Bnanenue OCHOBHBIMH MEeTOAaMU Hay4HOI0 [IO3HAHHS,
HCHOJb3YEMBIMU B (U3MKE: MPOBOJIUTH NpsSMble U KOCBEHHbBIE
u3MepeHuss (U3NYECKUX BEJIUYMH, BBIOMpas ONTHMAJbHBIN CIIOCOO
W3MEPEHMS U HCIIONb3YSl W3BECTHBIE METOJBI OLEHKHM IOTPEIIHOCTEN
U3MEPEeHUH, MPOBOJUTH MCCIEJOBAHUE 3aBUCHUMOCTEH (U3NUECKUX
BEJIMYMH C UCIOJb30BAHUEM MPSMBIX H3MEPEHUH, OOBACHATH
MIOJTyYCHHBIE PE3YJbTaThl, UCHOIB3YS (PU3NUYECKHUE TEOPUH, 3aKOHBI U
MOHATHS, U JIeJIaTh BBIBOJBI; COOJIIOATh MpaBuiia 0€30IacHOro Tpyaa
MIpU TIPOBEICHUH HMCCIIEOBAHNI B paMKaxX y4eOHOTO KCIIEPHMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JEATENbHOCTH C  HCIOJIb30BaHUEM
UM(GPOBBIX  H3MEPUTENbHBIX  YCTPOWCTB W JJaOOpaTOpPHOIO

obopypoBaHus

ChopmupoBaHHOCTE ~ YMEHWH  aHAIM3UPOBaTh M OIICHUBATH
MOCNeACTBUS OBITOBOM M MPOU3BOJICTBEHHOM JI€ATEIHHOCTH YeIOBEKa,
CBS3aHHOM C (DU3WYECKUMH TIPOIECCAMHU, C TO3UIUN IKOJIOTUIECKON
0€e30MacHOCTH; MpeACTABICHUI 0 palrMoHaIbHOM
MIPUPOJONOIB30BAHUHY, A  TakkK€  pPa3yMHOM  HCIOJIb30BaHUU
JOCTMKEHHM HAayKM W TEXHOJOTMH [UIsd JAJIBHEHIIEro pa3BUTHUSA

YCJIIOBCYCCKOI'O O6H.[CCTBa

OBnajeHue pa3nIuUHbIMU croco0amMu  paboTel ¢ HMH(pOpMaruen
¢u3znyeckoro coaepkKaHusi €  KCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTH; pa3BUTHE YMEHUN KPUTHYECKOTO

aHaJIM3a U OLIEHKH IOCTOBEPHOCTH MOIy4yaeMol nHGopMauu

10

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSITH  OCHOBOIOJAraollne
ACTPOHOMHUYECKHE TIOHSATHS, TEOPHUM W 3aKOHBI [UJIsl aHalu3a |
00BsICHEHHST (PU3MUECKHUX TMPOIECCOB, MPOUCXOMANINX Ha 3BE3MaX, B
3BE3IHBIX CHUCTEMax, B MEXTaJJaKTHYECKOW Cpejae; JIBHMIKEHUS

HeOECHBIX TEJI, DBOJIIOLUY 3BE31 1 Beenennoi




IHNEPEYEHD DJIEMEHTOB COAEPXKXAHUS, TIPOBEPAEMbIX HA
EID 11O PU3UKE

Kon Kon
pasaesa/TeM  3JIeMEHT IIpoBepsieMblIii 3JIeMeHT COAepPKAHUSA
bl a

1 MEXAHUKA

1.1 KMHEMATUKA

Mexanuueckoe qBuxeHue. OTHOCUTENBHOCTh MEXaHUUYECKOTo ABIKeHUs. CucreMa
0oTCUéTa
MarepuranbHas TOYKA.

7 TPacETOpPH;
Eé pammyc-sekTop:
Fle)=(xle ) e ) =(2)),

TpaeKTopII,

IIepeMeIleHIIe:

A =7(t))—7(t)) =1, -1, = *
= (Ax, Av,Az),

IyTS.

CTIOKEHIIEe IepeMEIeHIIiT:

Ay =4, +47

CkopocTb MaTepUaIbHOM TOYKU:

_ AF _,
U=— =T =[u}_.u1_.u_].
ﬂ.r _"I.I'—':' " B
Ax , ,
v, =— =Xx,. AHAIOTHYHO v, =YV,, U.=Z,.
Af |, o :

CrnoxeHHe cKopocTeil: 6, =0, + 0, -

Brruncnenne nepeMenieHus 1 MyTH MaTepHANEHON TOUKHU IIPH MPSIMOIHHEHHOM
JBWO)KEHUH BIIOJIb OCH X IO TpauKy 3aBUCUMOCTH V(1)




Kon Kon

pasjena/TeM 3JeMEHT IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
bl a
" . Ap -,
VYekopeHne MaTepHanbHOI TOIKIL: d = — =u,' = [.ﬂr}_ . .a__]
At |y
Auvu o, . -
a =—= =(u,)". aganorm4Ho a, =(v, ), a. =(v. )
A |y r

PaBHOMEpHOE TPSAMOTUHEHHOE TBHIKECHHUE:
x(t)=x0+voxtx(t)=xo+voxt

vx(t)—v0x=constvx(t)—vox=const

PaBHOyCKOpEeHHOE NPAMOIMHENHOE IBUKEHUE!

x(t)=x,+uU, r+—ﬂr*'r
- o 0x ~

e

v(t)=uv, +at

116 | @, =const
2 _ 2 3 c -
UJI Lﬁ..‘f - _HI ['\'2 "‘"1]
L+,
ITpi MBIDKEHINI B OIHOM HANPABIEHHH IyTh S= 1 2.7
CBoboHOe najicHrue. Y CKOpeHHEe CBOOOIHOTO MaJICHHUS.
Vi U
o
1.1.7 Vo A
0 Xo X

JBIKeHHE Tena, OpPOIMICHHOTO IO YITIOM 0. K TOPU30HTY:




Kox Konx
pasjena/TeM 3JeMEHT IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
bl a
[.‘r{f} =X + Uyt =X +U,cosa-f
g.r . 2
1\,1'{?} =y, Ut +1— =y, +y,sina- -8
’ 2 2
v (t)=uy, =uv,cosu
v (t)=v,, +g 1 =y,sino— g
g:=0
g, =—g=const
KpuBonuneiinoe nsmxenue. [IBikeHUue MaTeprUaibHON TOUKH IO OKPY>KHOCTH.
VYrnoBas u IMHENHAsA CKOPOCTh TOUKU: V=0Rv=wR .
1.1.8 | [Ipu paBHOMEPHOM ABMKEHMM TOYKH IO OKPYXHOCTH 0=2nT=2mvw=T2m=2mV .
HenTpocTtpemurensHoe yckoperue TOUKH: anic=v2ZR=w2Rauc=Rv2=w2R . [Tonnoe
YCKOpeHHe MaTepUuaIbHOM TOUKU
1.1.9 Tgépnoe Teno. [locTynarenbHoe 1 BpalaTeabHOE ABHUKEHHE TBEPAOTO Tena
1.2 JMHAMUKA
121 WNueprmanbupie cuctemsl oTcuéra. Ilepseiit 3akoH Hprotona. IIpuHnmn otHocH-
o TenapHoCTH [anmest
1.2.2 | Macca Teina. [InotHocTs BemecTBa: p=mVp=Vm
123 Cuna. Ilpunnun cynepnosunuu cun: FpasrogeiictB=F17+F2F ... Fpasnogeiters=F1+F2
" +..
104 Bropoii 3akon Herotona: mns marepuanbHoii Touku B MCO F1ZmalFi=mai
B ; Ap=FAtAp=FAt npu F=constF=const
12s | foo Fy,
Tpetnii 3akon HproTOHA 11 MaTtepuaibHbIX Touek: F12=— F21F12=—F21
3aKOH BCEMHUPHOTO TSTOTEHUS: CHIIbl NMPUTSHKEHUS MEXIY TOYEUYHBIMH MaccaMu
12.6 paBHbl F=Gm1m2R2F=GR2mimz2 .
- Cuna tspxectd. LleHTp TspkecTH Tena. 3aBUCUMOCTBH CHIIBI TSDKECTH OT BBICOTHI h
HaJl TOBEPXHOCTHIO ITaHETHI paguycoM Ro: mg=GMm(RO+h)2mg=(Ro+h)2GMm
1.2.7 | Cuna ynpyroctu. 3akon ['yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHue.
128 Cuna tpenus ckonbxenus: Frp=pNFmp=uN .
o Cuna tpenns nmokost: FTp<uNFmp<uN .
Koadduument tpenns
1.2.9 | Hasnenue: p=F LSp=SF.
1.3 CTATUKA




Kox Konx
pasjena/TeM 3JeMEHT IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
bl a
i
1.3.1 F
MOMEHT CHIBI OTHOCHUTEIBLHO OCH BpaliCHUA:
[M| = Fl, rie 1 — mevo cusbl FF OTHOCHTENBHO OCH, IPOXOJISIIEN Yepes3
109Ky O MEPICHIUKYISIPHO PUCYHKY
LlenTp Macc Tena. LieHTp Macc cucTeMbl MaTepHatbHBIX TOYEK:
132 M. =m1rlFm2r2F.. m1+m2+...ram=mi+ma+..miri+mar2+....
B ogHopoaHOM mosne TskecTn (g=const)(g=const) HEHTp Macc Tela COBMANAET C
€ro IIEHTPOM TSDKECTH
VYcnosust paBHoBecus TBEpaoro Tena B UCO:
[M;+M, +...=0
133 \[Fl +Fy+...=0
1.3.4 | 3axon Ilackans
1.3.5 | Hasnenue B xunkocTh, nokostietics B MCO: p=p0+pghp=po+pgh
3akoH Apxumena: FApx=— PBoiTecHFApx=—Psurrecn ,
1.3.6 | ecnu teno u xuaxocts nokosres B UCO, To FApx=pgVBeITecHFApx=pg Vesirecn
YciioBu€ NaBaHus Tell
1.4 3AKOHbBI COXPAHEHUN S B MEXAHUKE
1.4.1 | Mmuysnsc MaTepuanbHOl TOUYKW: p=mvp=my
1.4.2 | UmMnynse cuctemsl Test: p=p13p2+...p=pi+p2-+...
3aKOH U3MCHEHUS U COXPAHCHUS UMITYJIbCa!
B UCO Ap=A(p13p2+...)=FlBaemHAt+F2BHemBAt+. .. Ap=A(p1+p2+...)=Fisueummn
At+F2pnemnAt+...;
143 |® UCO , ecitu Ap=A(p1Fp2+...)=0Ap=A(p1+p2+...)=0,
ecim F1uemn+F2Brema+...=0F 1 snewn+F2enemn+...=0
PeaxkTuBHOE nBUXEHUE
F
1.4.4

Ar X

PaboTa cuiibl Ha MaJIOM NCPpEMCIICHU N




Kox Konx
pasjena/TeM 3JeMEHT IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
bl a
;1:|}?'|-|ﬁf|-c05 a=F -Ax
—s
o F
D

1.4.5 | Mommocts cusr:

ecnu 3a BpeMsi AtAt paboTa CHIIbI U3MEHSETCS Ha , TO MOIIHOCTh CHJIBI
AA
P=— =F-v-cosa
Fu A -

Kunernueckas sHeprust MmarepuaibHoi Touku: Ekua=mv22=p22mExus=2mv2

146 | 2mp2

o 3aKkoH U3MEHEHUS! KWHETHIECKOW SHEPTUU CUCTEMBI MaTepruaibHbIX Todek: B MCO

AExmn = A1+ A2+ ...
[NoTeHnmansHast PHEPTHSL:
s noreHnranbHeIX cuil Al12=Elnorenn—E2norenii—=AEnoreniiA12=E1norenu
—FE2noresu—=AEmnoreny .

1.4.7 [ToTennuanpHas sHEPTUsI MATEPUATFHOM TOUYKH B OJJHOPOIHOM TOJIEe
Tsokectd: EnoreHn=mghEnoresui=mgh .
[NorenuumaneHas sHeprus ynpyro aedopmupoBanHoro tena: EnoreHn=kx22 Enoremn
=2kx2
3aKoH N3MEHEHUS U COXPaHEHHS MEXaHUICCKOW YHEPTHH:
Euex = Exan * Enoresn.

143 B IICO AEyex = Ascex senorern. ca,
B IICO AEex = 0, €CIH Agcex renorenn can = 0

1.5 MEXAHUWYECKHUE KOJIEEBAHUW A Y BOJIHBI

1.5.1

["apMoHnveckre KoeOaHus MaTEpUATBHON TOUYKH. AMIUIUTYIA U (a3a KoJieOaHHi.
Kunemaruueckoe onucanue:




Kox
paznesa/Tem
bl

Konx
3JIEMEHT
a

HpOBepﬂeMbIﬁ 3JEMEHT COACPKAHUSA

x(f) = Asin( et +o, ).

v (5) =x/.

a(f=(v,),=—e'x() =a +a'x=0,

TJIE X - CMEILEHNE U3 PAaBHOBECHSI.

Junamuueckoe onucanue: max=—kx,max=—kx, raie k=mw2k=mw2. D10 3HAYMT,

uro Fx=—kx.Fx=—kx.
DHepreTHYecKoe OnucaHue (3aKOH COXPAHECHHUS] MEXaHUYECKON SHEPTHH):

}JH_FE_HE;TM_M _

2 2 2 2

CBs3b AMINIMTY IbI KoJieOaHui CMCIICHHUA MaTepHaﬂBHOﬁ TOYKHU C aMIUINTydaMHU

KoJieOaHui eé CKOPOCTU U YCKOPCHUS:

Um =04, a_ =04

1.5.2

[Tepuon u yacToTa KOICOAHMIA:

P
o v

HepI/IOZ[ MaJIbIX CBO6OZ[HBIX KoJIeOaHHMI MaTeMaTHYCCKOT'0 MasTHUKA:

T=21JI
g

Hepnon CBOGOI{HLIX KoJIeOaHMH MPYKUHHOI'O MasgATHUKA:

m
T=2n|—

1.5.3

Breyxiennsie konebanus. Pesonanc. PesoHancHas kpuBas

1.54

HOHCpe‘IHBIe U TOpOAOJIBbHBIC BOJIHBL. CKOpOCTB pacrnpoCTpaHCHUA W JJIMHA

BOJIHBL: A=vT=vvA=vT=vv

WuTepdepenius u qudpakuus BOJIH

1.5.5

3Byk. CKOpOCTb 3BYKa

MOJIEKYJISIPHA A OU3NKA. TEPMOJAMHAMUKA

2.1

MOJIEKYJISAPHAS GU3NKA

2.1.1

Mogenu cTpoeHus ra3oB, KUIKOCTEH U TBEPABIX Teu. IlycTh TepMoanHaMUUecKast
cuctemMa (temo) cocrtouT w3 N OJUHAKOBBIX MOJIEKYJ. Torga KOJHMYECTBO
BemectBa V=NNA=muv=NaN=um ,

rae NANa — yucno ABoraapo, m — Macca CUCTeMBI (Tena), iy — MOJspHas mMacca

BEILECTBA

2.1.2

TennoBoe ABMKEHNE aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

BsaumozeiicTBre yacTuil BemecTsa
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2.1.4

HpOBepﬂeMbIﬁ 3JEMEHT COACPKAHUSA

Juddysus. BpoyHOBCKOE ABMKEHHE

2.1.5

Monens uneanpaoro raza B MKT

CBsi3b MeX/y NaBJICHHEM M CpelHEel KMHEeTHYeCKOH SHepruel MoCTYyNaTelbHOTO
TEIUIOBOTO JIBM)KEHUSI MOJIEKYJT UeallbHOTO Ta3a (ocHoBHOE ypaBHeHue MKT):

30 3

r71e mo — Macca ogHoN MoJsieKysibl, N=NVn=VN - KoHIIEHTpalys MOJIEKYJI

AbcomoTHas Temneparypa: T =t +273K

CBsI3b TeMIlepaTyphl ra3a co CpeJHeH KMHETUYEeCKOH IHepruel mocTynaresbHOro
TEIUIOBOTO JBMXKEHUS €T0 MOJIEKYJI:

{ 2
£ =im‘“‘ﬂ =Ek]‘"
\ 2

= 2

YpaBuenue p = nkT

2.1.10

Mopens naeansHOro raza B TepMOJINHAMUKE:
| Vpaprernse Merrerneera — Kiareipora
| BeIpevKeHHe U4 BHyTpeHHeH SHepIHH
VpaBHeHNe MeHeneeBa — KianmeiipoHa (IpHMeHIIMEBIE (o]
3AMIICI):
pRT

pV = %RT =VvRT =NkT, p= "

BripakeHIe 114 BHYTPeHHell 3HEPII 0IHOATOMHOIO HIIealby
rasa (IpHMeHIMble (JOPMET 3ammiIcH):

L‘=%vRT =%.?'~.¥cT 3R —ve, T = %pV

2

2.1.11

3akoH [lanpToHa 11T JABJICHUS CMECH Pa3pPEKCHHBIX T'a30B!
p=pl+p2+...p=p1t+p2+...

2.1.12

W3onpornecchl B pa3pekeHHOM ra3e C IOCTOSHHBIM 4uciaoM Moiiekyls N (¢ mo-
CTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA V):

n3orepma (T = const): pV = const




Kox Konx
pasjena/TeM 3JeMEHT IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
bl a
uzoxopa (V = const): pT=constTp=const ,
n3obapa (p = const): VT=constTV=const.
I'padmueckoe npencrarienne n3omnponeccos Ha pV-, pT- u VT- auarpammax.
OObeauHeHHbIH ra30BbIi 3akoH: pVT=constTpV=const
JUIs1 IOCTOSIHHOT'O KOJIMYECTBA BEIIECTBA V.
Hacrpiennsle 1 HeHachllleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTh IJIOTHOCTH
2.1.13 | u naBneHMA HACBHIINIEHHOTO Mapa OT TEMIEpaTyphl, UX HE3aBUCHMOCTh OT 00b&Ma
HACBIIICHHOTO Tapa
BnaxHocTs Bo3ayxa.
OTtHOCHUTEbHAS
2.1.14 | enaxnoctb: o=pnapa(T)pHaceimnapa(T)=pnapa(T)puacsimmapa(T)p=puacsmmapa
(T)puapa( T)=pracsmnapa( T)puapa(T)
2115 W3MeHeHMe arperaTHbIX COCTOSIHUM BELIECTBA: UCIIapEHNE
Y KOHJICHCALIUs, KUTIEHHUE )KUJKOCTU
5 116 W3mMeHeHMe arperaTHbIX COCTOSTHUIA BEIIECTBA: TJIaBICHUE
Y KpUCTAJITH3AIHS
2.1.17 | IlpeoOpa3oBaHue SHESPTUH B (Da30BBIX MEPEX01ax
2.2 TEPMOJIMHAMUKA
2.2.1 | TemoBOoe paBHOBECHE U TEMIIepaTypa
2.2.2 | BayTpeHssis sHeprust
223 Tenmonepenava kak crnocod W3MEHEHHU BHYTPEHHEH YHEPTUU
6e3 coBepuieHus paboTel. KOHBEKIHS, TEIIONPOBOIHOCTE, H3TYICHHE
oy KonuyecTBo TEmIOTHL
Y nenpHast TerioéMKoCcTh BemecTBa ¢: Q=cmATQ=cmAT
VY aenwbHast Teruiota napoodpaszoanust L: O = Lm.
225 VY aenbHast TeIUIoTa TUIaBieHus A: Q = Am.
Y genbHast TEII0Ta CropaHusi Tommsa q: O = gm
226 OnemeHTapHas paboTa B TepMoanHamuke: A=pAVA=pAV.
Brrancnenne paboTsl o rpaduKy nporecca Ha pV-guarpamme
[epsorit 3akoH TepmoguHamuku: Q12=AUI12+A12=(U2-Ul)+A12Q12=AU12+A12
2.2.7 | =(U2—-Ur)+A12
Apnabata: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1—U2)=AU12
2.2.8 | Bropoii 3axon TepmonnHamuky. HeoOpaTumble mpoiecchl
[Ipununs: geiicteus termoBbix MammH. KIT/I:
2.2.10 | Makcumansnoe 3nauenue KI1JI. Huxn Kapro:
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pasjena/TeM 3JeMEHT IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
bl a
Max 1 = 1 gapo :T”"'”;IIF—T’M:l—;:ﬂ
Barp Barp
2.2.11 | YpaBuenue terioBoro O6amanca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0
3 DJIEKTPOAMHAMUKA
3.1 QJIEKTPUYECKOE ITOJIE

OnexTpu3anus Te1 U e€ MPosABICHUA. DIEKTPUUECKUN 3apsl.

3.1.1 | [dBa Buna 3apsga. DIeMEHTapHBIH JIEKTPHUECKUH 3aps.
3aKOH COXpaHEHHS MICKTPHUESCKOTO 3apsijia
B3aumopeiictBue 3apsanoB. Toueunsle 3apsaasl. 3akoH Kymnona:
B OJTHOPOJTHOM BEIIECTBE C JUIJIEKTPUUECKON MPOHUIIAEMOCTBIO €€

312 F=k|§"1|'|?: _ 1 _|‘-'_;"1|'1‘1:":

" 4meg, 17

3.1.3 | Dnektpuueckoe none. Ero neiicTBre Ha SIIEKTPUIECKIE 3apsiibl
HanpsokéHHOCTB DIEKTPUUECKOro mosist: E=FqupoOHbIi E=qnposuiiF .

314 [None Toueunoro 3apsiga: Er=kqr2Er=kr2q ,

o onHopoaHoe none: E=const.E=const.

Kapruasl muHMil HanpsHKEHHOCTH ATHX TIOJIEH
[ToTeHIMaNTBEHOCTH TEKTPOCTATHIECKOTO OIS
PasHocTh moreHmmanoB u HampspkeHue: Al12=q(¢p1-¢2)=—qAd=qU.A12=q(p1—¢2
)=—qA¢p=qU.
[ToTennmansHas sHEPrHs 3apsaaa B dJIeKTpocTaThudeckoM noie: W=qoW=qa,

3.1.5 | A=——AWA=—AW
[Totenmuan anekTpocrarnueckoro moyst: ¢=Wqp=qW
CBsi3b  HamNpsHKEHHOCTH TMOJII W Pa3HOCTH MOTEHIMAJIOB JUISL  OJHOPOAHOTO
anekTpoctaTuaeckoro noyst: U = Ed

316 [IpuHIMI CyNEpHO3MIMK SNeKTpHIecKux mojeit: EEEI+E2+...,0=01+¢2+... E=E1
+E2+..., 0= 1+ho+...
[TpoBOHUKH B 3JIEKTPOCTATUIECKOM IIOJIE.

3.1.7 | YcnoBue paBHOBecusl 3apsoB: BHyTpu IpoBoaHuka E1=0E1=0 , BHyTpu u Ha
MTOBEPXHOCTH IIPOBOIHHIKA (O = CONst

318 JVBIeKTpUKA B DIIEKTPOCTaTUYECKOM mouie. [udnekTpuieckas MpPOHUIIAEMOCTh
BEIIECTBA €

319 Konpgencarop. Dnekrpoémrocts koHneHcaTopa: C=qUC=Uq .
DnekTpoéMKOoCTh M1ockoro koujaeHcaropa: C=ee0Sd=¢C0C=dec0oS=eCo
[TapannensHOE cOeTMHEHNE
KoHAeHcaTopoB: q=ql+q2+...,Ul=U2=... ,Cnapann—C1+C2+...q=q1+q2+...,U1=U2
=...,Cuapann—C1+C2+...

3.1.10

[TocnenoBaTenpHOE COEANHEHNE KOHIEHCATOPOB:
U=U1+U2...,q1=q2=...,1Cnocn=1C1+1C2+...U=U1+U>...,q1=q2=...,Crocn 1 =C11+(C21
+...
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HpOBepﬂeMbIﬁ 3JEMEHT COACPKAHUSA

3.1.11

DHeprus 3apseHHoro kouaencatopa: We=qU2=CU22=q22CW=2qU=2CU2=2(q>

3.2

3AKOHbLI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

|

Az Ar—l)

[TocTosnHsI TOK: I = const
Jlnst mocTostHHOTO TOKA = It

322

VY cnoBus CyIIECTBOBAHUS ANEKTPUIECKOTO TOKA.
Hanpsoxkenne U u D/1C E

323

3akon Oma mist ygactka nernn: [=UR/=RU

324

DNEeKTPUYIEeCKOe COIMPOTHUBICHUE. 3aBUCHMOCTh COIPOTHBIICHHUS OTHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHBI M  CCUCHMSA. YJENbHOE CONPOTHUBIICHHE
BeniectBa. R=pISR=pSI

325

Uctounuku toka. 9/IC ucrounuka toka: E=ActoponnuxcungE=qAcroponmmxci
BHyTpeHHee CONPOTUBICHNE HCTOYHUKA TOKa

3.2.6

3akon Oma g monHOM  (3aMKHYyTOM) — snektpuueckoil  memu: E
= IR + Ir, otkyna I=ERr/=RrE

E.r

= R

3.2.7

[MapannenpHOE COEANHEHUE TPOBOIHUKOB:

I[=li+12+ ..., Ul =U2=..., IRmapamui=1R1+1R2+... Rnapann 1=R11+R21+... .
IMocnenoBareapbHOE COEAUHEHNE TPOBOJHUKOB:

U=U1+Uz2+ .., 11 =DI2=.. Roocni=R1+R2+... Ruocx=R1+R2+...

328

Pabora sanekTpuueckoro Toka: A = [Ut.
3akon Jxoymst — Jleana: Q=I2RtQ=DLRt .
Ha pesuctope R:Q=A=I2Rt=IUt=U2RtR:Q=A=DRt=IUt=RU2t

329

MOMHOCTH 3JIEKTPHUUECKOr0 TOKA!

A4
p=""| =mU

At Ar—dd
TenuioBast MOIIIHOCTB, BhIJIEsieMasi Ha PE3UCTOPE:

p=rr=L -
R

MonIHOCTh, HCTOYHHMKA TOKA:
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pasjena/TeM 3JeMEHT IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
bl a
Ad
B = f =EI
Ar—sl)
CBOOOZHbIE HOCHUTENW DSIEKTPUYECKUX 3apsioB B MPOBOJHHKAX. MeXaHU3MBI
3.2.10 | mpoBOAMMOCTH TBEPIBIX METAIIIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB, Ta30B.
ITonynpoBogHuku. [1oynpoBOIHUKOBEIN MO
33 MATHUTHOE IT1OJIE
Mexannueckoe B3aMOACHCTBHE MAarHUTOB. MaruutHoe nojie. Bektop MarHuTHOM
131 nHAYKUH. [[puHIUT CyTIepno3uiy MarHUTHBIX TTOJIEH: B=B1+B2+...B=B1+B2+...
JIuHMM MHAYKIUMU MarHUTHOTO mosid. KapTuHa TUHUN HHAYKIMA MAarHUTHOTO TIOJIS
MIOJIOCOBOTO M TIOAKOBOOOPA3HOTO MOCTOSTHHBIX MATHUTOB
Omeir Opcrega. MarHuTHOe TONleé TPOBOAHHWKA C TOKOM. KapTuHa nWHUWH
WHAYKUAHM MarHUTHOTO TMOJIA JUIMHHOTO NPSAMOTO MPOBOAHHMKA W 3aMKHYTOI'O
332 KOJIBIIEBOTO MPOBO/IHKKA, KATYIIKH
C TOKOM
Cuna Amnepa, e€ Hanpasnenne u BennunHa: FA=IBlsinaF4=I[Blsina , rie o — yron
333 MEKJly HAlpaBJIeHUEM TIPOBOHKUKA U BeKTopoM BB
Cuna JlopeHna, e€ HanpasieHnue u Benmmuuna: FJlop=|q|vBsinaFiop=|qlvBsina
334 |rme o — yrom mexay Bekropamu Vv u BB . J[BmKeHHE 3apsSyKEHHOH YaCTHIIBI
B OJIHOPOJJTHOM MarHUTHOM I10JIe
34 OJIEKTPOMATHUTHAA MHAYKIUA
ITorok BexTopa MaruuTHOU MHAYKIMN: =BnS=BScosa®=BnS=BScosa
7 / B
34.1 g
S
3.4.2 | SBneHue snekTpoMarHuTHON nHyKIMU. DJC HHAYKIUN
3aKoH 37eKTpoMarHuTHOW nHAyKIu dapaygest:
343 AD

= :—(I:l"
E=—l =@

344
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HpOBepﬂeMbIﬁ 3JEMEHT COACPKAHUSA

OJIC uHIYKIMHU B IPSIMOM IIPOBOJHUKE IITHHOM |, IBIDKYIIIEMCS CO
ckopocteio v (v Ij(vLl) B omHopoarom marautHOM noine B: |Eil=BlvcosolEi
|=Blvcosa

, TIIE 0. — YTOJI MEKIY BEKTOPOM B M HOpManpio nAi K IIIOCKOCTH, B KOTOPOI
nexat Bektopsl vy ; ecim 1T L1 BB, uvv 1o |Ei|=Blv|Ei|=Blv

3.4.5

IIpasusio Jlenna

34.6

NunyxrtuBHocTh: L=®IL=ID , unmu © = LI.
Camounayknus. 9JIC caMOUHIYKITUH:

AT
E=-Llp| =-II

—0

3.4.7

DHEPrusi MarHUTHOTO TTOJIST KaTymiku ¢ Tokom: WL=LI22Wi=2LD>

3.5

QJIEKTPOMAT'HUTHBIE KOJIEBAHV A 11 BOJIHbI

3.5.1

KonebarenbHplit KoHTYp. CBOOOIHBIC DIIEKTPOMATrHUTHBIE KOJIEOaHUS B HICATbHOM
KoJie0aTeIbHOM KOHTYpE:

[2() =Guesin( 0+ 0y)
L’ff] =g, = g, cos( ot +@, ) =1, cos( et +@p)
®opmyna Tomcona: T=2rLCT=2nLC , otkyna 0=2nT=1LCw=T2n=LCl .

CBsI3b aMILTUTYBI 3apsijia KOHACHCATOPA C aMIUTUTYAON CHIIBI TOKa MPH CBOOOJ -
HBIX 3JICKTPOMAarHUTHBIX KOJICOAHUAX B UICATBHOM KOJeOaTeIbHOM KOHTYpE:

gm:_

3.5.2

3akoH COXPAHCHU SHEPTrUKu B HACAJIbHOM KoJIe0aTeTLHOM KOHTYpC:
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3.5.3 | BoiHyX/IeHHBIE 3JIeKTpOMarHuTHbIE KoseOaHus. Pezonanc
[lepemennsiii Tok. [lpow3BOACTBO, mepenada W TOTPEOJICHUE SIEKTPUYCCKOM
SHEPruu
¥4\ cv? ' cuv’ LI’
+ = = = const.
355 CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJH. B3aumHast opueHTaluus BEKTOPOB B 3JIEKTPO-
o MarHHMTHOIl BoJHe B Bakyyme: BB LE1B1c
356 [IIkama 5SNEKTPOMArHUTHBIX BOJH. [IpUMEHEHWE JIEKTPOMATHUTHBIX BOJH
o B TEXHHKE M OBITY
3.6 OIITUKA
361 [IpssMmonnHElHOE paclmpoCTpaHEHWE CBETa B OJHOPOAHOHN cpene. TodedHsrit
o ucTo4HUK. JIyd cBeTa
3aKoHBI OTpaskeHus cBeTa. a=fa=f
3.6.2
3.6.3 | [loctpoeHune n300paskeHUI B IIIOCKOM 3epKae
3aKOHBI IPEJIOMJICHHUS CBETA.
[Ipenomnenue creta: nlsina=n2sinp.nisina=n2sinf. .
AOCONIOTHBIN MOKa3aTeNb MPETOMICHHUS: NaOC=CVNa6c=VC .
OTHOCUTENBHBIN [T0KA3aTeNb IPEIOMIEHUA: NOTH=N2n1=v]1v2nem=n1n2=wvi .
"
o
3.6.4
"

Xop mydei B mpu3Me.
\"1 = \'2 - .”'1}.1 = .”'2}.2

CoOOTHOIIIEHNE YaCTOT U COOTHOIICHHE JUIMH BOJIH IIPpH IIEPEXOJIC MOHOXPOMATH -
YCCKOIr'o CBETA YCPE3 I'PaHUIy pa3aciaa IBYX OINTHYCCKUX CPCI:

3.6.5
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a
Hy< 1y H+
-
Ol m
IonHOE BHYTpEeHHEE OTPaXKEHHUE.
[IpenenbHBIA yToa TOMHOTO BHYTPEHHEro OTpaxkeHus: Sinomp=IlnotH=n2nlSinamp
=noml=n1n2
Cobuparomue u paccewBaronue TUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsHUE
3.6.6 | uonrTuyeckas cuia ToHKOM nmuH3bl: D=1FD=F1
®opmyna Tonkod mum3el:  1d+1f=1Fd1+f1=F1
VBennuenue, naBaemoe nuH30i: ['=hH=|fld['=Hh=d|f|
T~
d
[ )
i F
3.6.7 .
AN
R
B ciyuae paccenBaronieit JIMH3HI:
D<0=F=1D>0,D<0=F=D1>0,
3.6.8 | I'=hH=|fld<1'=Hh=d|fI<1
Xoa myda, MPOLIEAIIEro JIMH3Y MOJ MPOU3BOJBHBIM YIVIOM K €€ TJIABHOM ONTH-
geckoit ocu. [locTpoeHne HM300paXKeHNI TOYKU M OTPE3Ka MPSIMOH B COOMPAOIINX
Y PaCCEUBAOIINX JIMH33X U MX CUCTEMaX
3.6.9 | ®doroanmapar kak ontuiyeckuid npuOop. a3 kak ontuveckas cucreMa
Unrepdepennms cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS HAOIIONCHHUS MAaKCH-
MYMOB M MHHHUMYMOB B HHTEP(EPEHIMOHHOM KapTHHE OT JBYX CHH(A3HBIX
KOI'€PpCHTHBIX UCTOYHUKOB!
¥ } >
36 MAKCIIMYMEI — ﬁ:;.m;; m=0,%+1+£2 +£3
e
vl
MITHIIMYMEI — A= 2m+l,]:, m=0,t1,£2 £3 _
-
Hudpakmus ceera. JludpaknuonHas peméTka. YCIOBUE HAOJIOJCHHS TJIABHBIX
3.6.11 | MaKCUMyMOB TIpH HOPMAaJbHOM MAJCHHA MOHOXPOMATHYECKOTO CBETa C JIITHHOU

BOJIHBI A Ha PEMETKY C MepruoIoM d:
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dsingm=mA,m=0,+/—1,+/-2,+/=3,...dsingm=mA,m=0,+/—1,+/—2,+/-3,...
3.6.12 | lmciepcusi ceTa
4 KBAHTOBAS ®13UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBO! JIY AJIU3M
4.1.1 I'unote3a M. Ilnanka o kBanTax. @opmyna [lnanka: E = hv
410 ®oronsl. DHeprus ¢porona: E=hv=hcA=pcE=hv=Ahc=pc .
o Wmnynse porona: p=Ec=hvc=hAp=cE=chv=Ah
4.1.3 dotorddexr. OmbiTel A.I'. CroneToBa. 3akoHb! hoTodhdekra
YpaBuenue DitHiTeiHa s potospdexra:
Edorona=Asbsixona+Exkuamax, Eporona=ABbIXoaa+Exunmax,
riae , Edorona=hv=hc\,Eporona=hv=Ahc, ABbixoma=hvkp=hcAkpAssixoma=hVip=Axp
4.1.4 hc
Exnamax=mv2max2=eUzanExuumax=2mvamax=eUsan
[aBnenue cBera.
4.1.5 JlaBiieHue cBeTa Ha IIOJHOCTBIO OTPAXKAIOIIYH I[OBEPXHOCTb U HA IOJHOCTBIO
MIOIJIOMIAIOLIYIO TIOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 [InaneTapHas Mojenb aToMa
[octymnater Bopa. U3myuenne u mormomenne (GOTOHOB IIPH HEPEXOJe aToMa C OJI-
HOT'O YPOBHS SHEPTHH Ha APYTOM:
he
422 j}vm” = = |‘En _Em|
Y
JIuHeyaTbie CIEKTPHI.
CriekTp ypoBHeii sHepruu aToMa BoJA0poa:
—-13,63B
423 |E, =——+—, n=123 _.
n
4.3 OU3NKA ATOMHOI'O SAIPA
431 Hyxnonnas mozaens siapa [eiizenOepra — MBanenko. 3apsin aapa. MaccoBoe 4uciio
h aapa. U30Tomns
PannoakTHBHOCTE.
Anbda-pacnan;
432 bap

A A4 4
FX—>>5Y +;He
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a
bera-pacnan.
DNeKTPOHHBIH B-pacma:
A A 0., =
X7 Y+ je+v,
[To3utponHsIii B-pacman:
A A O |, ..
XY + €+ v,
["amma-u3yueHne
433 3akoH paguoaktuBHoro pacnana: N(t)=NO*2—tTN(t)=No*2r- .
o ITycTh m — Macca pagroakTuBHOro Bemectsa. Toraa m(t)=m0+2—tTm(t)=mo*2r-
4.3.4 | Anepusie peakiyu. JlegeHue U CUHTES siEp
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