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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparuy,  pealu3yOMMUX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0YyYarolUXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

Nzyuyenne kypca (U3MKH YriayONEHHOTO YpPOBHS MO3BOJSET PEan30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYyalbHBIX M TBOPUYECKMX CIHOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI Jii MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mpodeccHoHaTbHOTO O00pa3oBaHUA M0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM — ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3UKE Ha YpPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJAXO/OB K TMpernojlaBaHuio (U3MKU Ha YriayOJE€HHOM YpPOBHE IMpHU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomieM mupe. HHIKoapHBIN Kypc QU3HKK — CHCTEMOOOPa3yOIINN
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHHUM OMpeNeNuiio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHUs] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa o0yuaromerocs, B (POpMUPOBAHUE YMEHUN MPUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYT (u3nyecKkux Teopui. BenymwmMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BUTHEM oOOWIeCTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxona. s Gu3nku peanu3anust 3TUX
IPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrmyOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHl MPU HU3YYECHUH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBoil MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTUKyMa NpPECTaBlICHAa €IWHBIM IepedHeM. Brioop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MPOIlecca UCXO/II U3 OCOOEHHOCTEH MOYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM mJ1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasliefia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TPEOYIOIIMe BbhIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HAa YPOBHE CPETHET0 OOIET0 00pa30BaHUs JOKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHCHHM.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
1abopaTopHOTO O00OPYAOBAaHUSA JOJDKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTpPEeMJICHHS OOy4aloumxcs K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyalIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYXKAIOIUM SIBJICHUSM;

(GbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yJbTaTa U3y4YeHHs] OCHOB
CTPOEHUS MaTepUU U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiv (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (pU3uKu Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSIpHYIO  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUSA JJI1 O0BICHEHUS
bu3nUecKux SIBJICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOAENbIo, 3a/ad, MOAPa3yMEBAOIIUX CAMOCTOSATEIBLHOE CO3/IaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM yCJIOBHSM 3aJladyd, B TOM 4YHCJIE 3a]ad
MHKEHEPHOI'O XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEILHOTO IUTAHUPOBAHUS M TPOBEICHUS
bu3MUEeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  MHGOpMaIKH,
OINPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BUTHE HHTEpeca K chepaM nMpodeccuoHANbHOMN JesSTeNbHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CHEHHATBEHOCTAM (DPU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemelii B mporpamMmme no (U3MKE MepeueHb J1IabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblilt MeTOA O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMid  (U3NYECKUX  BEIMYMH  (a0COJIOTHAs WU
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOPHSL.

Pons m mMecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne cuiibl TOKa M HanOpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTh KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACATEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPAIUsl KMHEMAaTHUECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnronenue aABMKEeHUS Tena, OPOLIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHuEe TyTEeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHsI MPU MPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JABUXEHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue fABMKEHHS Tena, OpOIIEHHOro ropu3oHTanbHO. IlpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepHoOjia OOpalleHus] KOHUYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanbhbie cuctemsl orcyéra. [IpmHIMD
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckod MmuUpoThl. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuia CONpPOTHUBICHHS NpPU JBUKEHUU Tela B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHME  PaBHOAECHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCUMOCTH BPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. I[locTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HEyCTONYMBOE, O€3pa3INuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€éTdyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECUS TBEPAOTO Tela, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca MarepuanbHOW TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOU JHEPTUY MATEPUAIBHOU TOUKH.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM I0JIE€ OAHOPOJHOrO 1apa (BHYTpH W BHE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu CBOOOTHOM MaJCHUMU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOACHCTBUM.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosexkyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon [lanbrona. M3ompornecchl B
UJcabHOM Tra3e C TMOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOIO TEIJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre mpouecca yCTAaHOBJIEHHS TENJIOBOTO PABHOBECUS IPU
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunul.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJAMHAMHUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAYEHUs BEJIMYWH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpakK€HUE JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTpPAIUs YacTHUll, BHICOKUE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boruncienue paboTel 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacu€r konuuecTBa TEMIOTHI Inpu Temonepenade. Ilonarue o0
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpPIruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOAMHAMHMKHA JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE aCTEeKThl MCIIOIb30BaHUs TEIJIOBBIX JABUTaTesiel. TeroBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3AIUS «TEIJIOBBIX» OTXOJOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yACNIbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTO mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinsipHsle sBIECHHUS.

Mopenu HEHPFOTOHOBCKOW KHUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBONCTB HACBIILIEHHBIX I1aPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCUMOCTH  Jedopmanuu  pe3UHOBOro oOpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYeCKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN AIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIJIEKTPUYECKOrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSIKEHHOCTH MOJS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH O3TUX MOJEH H
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE HPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COEAUHEHUH KOHAEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJ[C ragpBaHUYECKOrO0 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpOBOIHHKMY. CoOcTBEeHHass npUMecHas IPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznmuyHple TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBaHre  3aBUCMMOCTH  COIPOTHBIICHHMST  TEPMOPE3UCTOpAa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHWYECKHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cucTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOTyTPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoMarHeTuky, rmapa- U JTMaMarHeTUKH.



TexHuyeckrue yCTpOHMCTBA M TEXHOJOTHYECKUE TMPOILECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa 7uHMA  WMHAYKOWM ~ MAarHATHOTO  MOJS  IOJIOCOBOTO |
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIIepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuMM Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOIMYECKHUE MPOLECChl: MHAYKIIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIH.

Hemoncmpauuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tanenne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apMmonunyeckue konebaHusi. Kunemarnueckoe ¥ JUHAMHYECKOE OIMHUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutya U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatonux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUMM Tpy3a Ha MACCUBHOM TPYyXHUHE C IEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnuie padomeol, npaKmuKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYI0M CHIIbI TOKa B KOJIEOAaTETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CWIIBI TOKA W HANpsDKEHUS MpU PA3IHYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepegadya W NOTpeOIeHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepatop He3aTyXalOMIKUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
IIPOJOJIBHBIE BOJHBL llepron, CKOpOCTh pAacHpOCTpaHEHWS W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3anusl, MHTeppepeHus u audpakuus.

[IIkana 3€eKTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakxeHus: U NPeJoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yJbTpa3ByKa U €ro MIPpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)xeHue,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ucnepcust cBera. CioXxHBIN cocTaB 0enoro cBera.
IBer.

[TomHOe BHyTpeHHEee oTpaxkeHue. [IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cQepruyeckoil JMH3bI OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paKeHU TOYKM M OTpe3Ka MpsSIMON B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHUHHMYMOB B HWHTEpEpEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM NaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIECKOa.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE NOISIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHUS pacCEUBAIOIIUX JIMH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipyu3alvy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHHE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMIYJIHCOM PEISTUBUCTCKON YACTHUIIBI. DHEPTUs
MTOKOS.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuiiay porosddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JBWXKYyIIeWcs dactulbl. KopmycKyJspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuka amoma.

OnbITEl 1O HCCIEIOBAHUIO CTpOEHUs aroMa. I[lnmaHerapHas mMonenb atoMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEX0JIe aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOrO0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'aMmma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

DHeprus CBS3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlegekt macch sapa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTUYECKHE IIPOLIECCHI: T03UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM J03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHIIA U 3BE3].

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbII Kilacc —
CBETUMOCTB». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYKEHHBIM TJIA30M C MCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (GU3NUECKUX BEJIUYUH C HCIIOJIb30BaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCHUMOCTEMN
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



O06o001eHne U cucTeMaTH3alusl CoAepKaHus pa3esoB Kypca «MexaHuKay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH cepax HedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, posib HU3NIECKON Teoprun B (OPMUPOBAHUU TMPEICTABICHUN
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€H C KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JOBW)KCHUST B JKUBOW MPUPOJAE, DKOJOTMYECKHE PHUCKA TNPH NIPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHajus.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYyKIUOHHAs Ieub,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHMKH, JI€PHAsA DJHEPTETHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO ICSATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBUIM B OKPYXaKIIEH cpeie Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYMSI B PacCMATPUBAEMbIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LENSAM, OLIEHUBATh PUCKU IMOCIIECICTBUN IESTEIBHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMMHOJIOTHEN, KIIOUYEBBIMHU TOHATUSAMU U METOJaMU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHUIO PAa3INYHBIX METOOB MTO3HAHUS;

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3aaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAaHHMS 1O (GU3NKE B TPAKTUYECKYIO 00JaCTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISATH OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUHOU
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHWBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YYaCTHHKA KOMaHIBI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBIATH  TBOPYECTBO W  BOOOpakeHWE,  OBITH
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATH IJIAH PEUICHUS PACUETHBIX U KAUECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIarAFOITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM W TIPOSBIIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[MTPEJAMETHBIE PE3VYJIBTATBI



K xonuy oOyuenuss B 10 knacce mpeaMeTHbIe pe3ysbTaThl HA YIrIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOW HAy4YHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH Mojeie (U3UYecCKux Tel U
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCOoNOTHO ympyras naedopmainus, aOCOIIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KHHEMAaTUKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUS UMITYyJIbCA U MEXAHUYECKOU
DHEPruH, CBSI3b Pa0OTHI CUJIbI C U3MEHEHHEM MEXAHMUYECKOW 3HEprud,
yCIIOBUSL paBHOBeCHsT TBEPAOrO Teia), MpPU OSTOM HCIOJIb30BAThH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIJIOBOIO JBUKEHUS W KOHLIEHTPAUUEH €ro
MOJIEKYJI, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIUeN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUsl PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BATH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHBI OMa Jiisd ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbI, [JaBJEHWE, IOTCHUUAJIbHAs DJHEPrus, KUHETHYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSKEHHOCTD 3JIEKTPUYECKOrO MOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT >3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIlpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHUE, TEIUIOBOE JBM)KEHHE 4YacTHUIl[ BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BEIBOBI 10 PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIu, OTBeYarolled TpeOOBaHMSAM 3a/auH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yJibTaTbl U KOPPEKTUPOBATH METOMBl PEUIEHUs C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPON HA U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALINKU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaeMyl0  HHPOpPMAIMI0O W  OIEHHUBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATENLCKUX PadoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISATE MOTUBAIMIO K OyayIiei mpohecCHOHaNbHON ACSITENbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHble pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  JKOHOMHYECKOH, TEXHOJOTHUYCCKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEWIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHHU, 3HAUCHHE ONMHUCATEIbHOW, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpa B O0IIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHusl, MAaTEMaTUUEeCKU MasTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJieOaTeNbHbIN KOHTYD, TOHKAS JIMH3a, MOJICJIel aToMa, aTOMHOTO Si7jpa |
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath yCJIOBUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBIICHUS, UCTIONIB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiA0OBOTO M MACCOBOTO YMCEN WM 3HEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UMCIIO U 3apsl s1ipa, SHEPTUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pusnyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, DBOIIONNH 3BE3 1 BeeneHHoi;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaThb  BBIBOJBI MO  pe3yJbTaTam
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIIOKEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
co0Jiro1aTh paBuiia 0E30MacHOr0 TPy/la MpHU MPOBEICHUHN UCCIEA0BAaHUN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCKO MOJENbI0: HAa OCHOBAaHWM aHallM3a YCJIOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOylolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONIb30BaTh TEOPETUUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJb30BAaHUU JOCTHIKCHHN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, TepepadOTKH U TPEAbSBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyIIe C HMCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiield npohecCHOHAIBHON AesITeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
(ungposbie)
n/n NMpOorpaMMeI Kourposbuble IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ IIO3HAHUSI ITIPUPO/IbI
[HOK
11 Hayunbiif MeTo1 TO3HAHUS TPUPOIBI 6 https://lesson.academy-
content.myschool.edu.ru/03/10
Htoro no pazneny 6
Paznen 2. MEXAHUKA
[HOK
2.1 JlunaMuka 10 1 https://lesson.academy-
content.myschool.edu.ru/03/10
[HOK
2.2 Kunemarnka 10 https://lesson.academy-
content.myschool.edu.ru/03/10
[HOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 https://lesson.academy-
content.myschool.edu.ru/03/10
[HOK
2.4 Crartuka TBEpnOTO TENA 5 1 https://lesson.academy-
content.myschool.edu.ru/03/10
Hroro no pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 IMOK https://lesson.academy-
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content.myschool.edu.ru/03/10
HOK

3.2 TepmonnHamuka. TenioBble MalIMHbI 20 https://lesson.academy-
content.myschool.edu.ru/03/10
ArperaTHble cocTosiHUS BelecTBa. da3oBbie IOK https://lesson.academy-
3.3 14
MePEXOAbI content.myschool.edu.ru/03/10
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
IHOK https://lesson.academy-
41 duekTpitieckoe nose 24 content.myschool.edu.ru/03/10
[HOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK 24 https://lesson.academy-
content.myschool.edu.ru/03/10
[HOK
4.3 Toku B pa3smu9HBIX cpeax 6 https://lesson.academy-
content.myschool.edu.ru/03/10
Hroro no pazgeny 94
Pa3znen 5. DUSHUYECKUM TPAKTUKYM
[HOK
5.1 du3HUECKUil MPAKTHKYM 16 16 https://lesson.academy-
content.myschool.edu.ru/03/10
Hroro o paznueny 16
[HOK
PesepBHOE Bpems 10 https://lesson.academy-
content.myschool.edu.ru/03/10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne /i Konrpoabnbsie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://lesson.edu.ru/03/11
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://lesson.edu.ru/03/11
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
bu6mmoreka [JOK
21 Mexanurieckie konebanis 10 https://lesson.edu.ru/03/11
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://lesson.edu.ru/03/11
MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE bubnmnorexa [JOK
2.3 10 1
BOJIHBI https://lesson.edu.ru/03/11
bu6mmoreka [JOK
2.4 25 1
Onrika https://lesson.edu.ru/03/11
Hroro no paszneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://lesson.edu.ru/03/11
Htoro mo pazneny 5



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

Pa3nen 4. KBAHTOBAS ®PU3UKA

bu6mmoreka [IOK
4.1 K - i 1 1
OPIYCKYAPHOTBOIHOBON AyaiMsM > https://lesson.edu.ru/03/11
bubmuoreka [JOK
4.2 )
fsHica atoma > https://lesson.edu.ru/03/11
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 1 bubnmoreka [JOK
' YaCTHUI] https://lesson.edu.ru/03/11
Htoro no pazneny 25
Paznen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPODPU3UKHN
bubmuorexa [JOK
1 12
3) DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU https://lesson.edu.ru/03/11
Htoro no pazneny 12
Pa3znen 6. PUBNYECKUU TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
6 MSHHACCKIH TIParTHIYM 6 6 https://lesson.edu.ru/03/11
Hroro mo pazneny 16
Pasznen 7. OGOBHIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://lesson.edu.ru/03/11
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
C3CPBHOE BpEMA https://lesson.edu.ru/03/11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 6 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos JJIeKTPOHHBbIE HU(PPOBLIE
Ne I[aTa p q)p
Tema ypoka Kontpoabubie IIpakTuueckue o0pa3oBaTtejibHbIE
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypchl
1 ®usznka — pyHIaMEHTabHAS HayKa O 1 https://lesson.academy-
pupoe content.myschool.edu.ru/03/10
5 Hayunblii MeTO O3HAHUS U METO/IbI 1 https://lesson.academy-
UCCIeIOBaHMs (PU3MYECKHX SIBICHUI content.myschool.edu.ru/03/10
DKCIIEpPUMEHT U TEOpHs B MpoLeCcCe
3 n03Ha11:I/I;I MIPUPOJIBI pHa6Jn(]);) €HUE U 1 https://lesson.academy-
PHPOZRL A content.myschool.edu.ru/03/10
9KCIIEPUMEHT B (pu3uKe
Crioco0b1 m3MepeHust (GU3HIECKUX https://lesson.academy-
4 1
BEJINYUH content.myschool.edu.ru/03/10
AOCOmIOTHAS U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUI 1 https://lesson.academy-
P P content.myschool.edu.ru/03/10
(UBUYECKUX BEITHYUH
MonenupoBanue B ¢puzuke. Poib u
MeCTO (pU3HKHU B (POPMUPOBAHUH
6 COB eM(I;HHOﬁ Ha(I)‘IIfOfl IIZa TUHBI 1 hitps:/lesson.acagemy-
p Y . P content.myschool.edu.ru/03/10
MHpPa, B TPAKTUYECKOHN ACSATEIHPHOCTH
ToIen
Mexanunueckoe aBuxenue. Cucrema
v orcueTa. OTHOCUTEIBHOCTD 1 https://lesson.academy-
MEXaHU4eCcKoro ABrxkeHus. [Ipsmas n content.myschool.edu.ru/03/10
oOpaTHas 3a/1auu MEXaHUKH
8 Pannyc-BekTOp MaTepUalbHON TOUYKH, 1 https://lesson.academy-
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€ro IPOEKLHU Ha OCU KOOPAMHAT.
Tpaektopus. [lepemenienue.
CxopocTth. X ipoekiuu Ha ocu
KOOpJUHAT

content.myschool.edu.ru/03/10

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

https://lesson.academy-

9 y
PABHOMEPHOTO MPAMOJUHEHHOTO content.myschool.edu.ru/03/10
JBUKECHUS

10 CroxxeHue nepeMenieHnii u https://lesson.academy-
cKkopocrtei. Pemenue 3agau content.myschool.edu.ru/03/10
HepaBHoMepHOE IBH>KEHUE.

1 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. https://lesson.academy-
[IpsimosHENHOE NBUKEHUE C content.myschool.edu.ru/03/10
MOCTOSIHHBIM YCKOPEHUEM
['paduueckoe onucanue

12 HpH$OHHHeﬁHOFO BIJKEHUS C hitps://lesson.acagemy-

P A content.myschool.edu.ru/03/10
MOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nmasieHue. Y CKopeHue

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh https://lesson.academy-
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT content.myschool.edu.ru/03/10
BpPEMEHH U UX rpaduku

14 JBmxeHue tena, OpOIIEHHOTO MO https://lesson.academy-
YIJIOM K TOPU3OHTY content.myschool.edu.ru/03/10
KpuBonuHelHoe 1BU>XEHUE.

JIBrKeHHE 110 OKPYKHOCTH. YTJI0Bas
. https://lesson.academy-
15 Y JIMHEHas ckopocTs. [lepuon n

yacTtota. [{leHTpocTpemMurensHoe u
MOJIHOE YCKOPEHHE

content.myschool.edu.ru/03/10
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KonTtponbHast pabora o Teme

https://lesson.academy-

16
"Kunemaruka" content.myschool.edu.ru/03/10
IIepsblit 3ak0H HproTOHA.

17 HuepuuanbHble CUCTEMBI OTCUETA. https://lesson.academy-
IIpunuun oTHOcUTeNbHOCTH [ anues. content.myschool.edu.ru/03/10
HeunepuuanbHbie CUCTEMBI OTCYETA

18 Cuna. PaBHOozeiCTBYOIIIAs cuila. https://lesson.academy-
Bropoii 3akon HetoTona. Macca content.myschool.edu.ru/03/10

19 BzaumopeiictBue Ten. Tperuit 3aKoH https://lesson.academy-
Herotona content.myschool.edu.ru/03/10
[IpuHIMIT CyTIepIIO3UIIMHU CHUJL.

20 PGI:)IHGHI/IG 323] aqua MIPUMCHCHUE https://lesson.academy-

A P content.myschool.edu.ru/03/10
3akoHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb TPABUTAIIMOHHON U https://lesson.academy-

N p 1 content.myschool.edu.ru/03/10
WHEPTHOM MaccChl
Cuna TsKeCcTH M yCKOpEHHe https://lesson.academy-

22
CBOOOJTHOTO Ma/IeHUS content.myschool.edu.ru/03/10
JIB>xeHne HeOeCHBIX Te U UX

93 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas https://lesson.academy-
KOCMHUYECKasi CKOPOCTb. 3aKOHBI content.myschool.edu.ru/03/10
Kennepa
Cwta ynpyroctu. 3akoH ['yka. Bec https://lesson.academy-

24
Tena content.myschool.edu.ru/03/10
Cuna tpenns. [lpupoma 1 BUABI CHII

25 eHH;pllBHmernepB KUIKOCTH U Ta3e https://lesson.academy-

R o 8 content.myschool.edu.ru/03/10
C Y4€TOM CHJIBI COTIPOTUBIICHUS CPEIBI
26 HaBnenue. 'unpocraruueckoe https://lesson.academy-
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nasnenue. Cuna Apxumena

content.myschool.edu.ru/03/10

AOCOJIFOTHO TBEPIOE TEIIO.

https://lesson.academy-

27 Hocrynarensroe i BpamareLHoe content.myschool.edu.ru/03/10
JIBU>KEHUE TBEPJIOTO Tesla

28 MOMEHT CUJIbI OTHOCUTEIIBHO OCH https://lesson.academy-
BpauieHus. [1nedo cunsl content.myschool.edu.ru/03/10
CrnosxeHue cuil, IpUI0KEHHBIX K

29 TBepaoMy Teny. LleHTp TsxecTu Tena. https://lesson.academy-
YcnoBusi paBHOBECHSI TBEPAOTO TeNa. content.myschool.edu.ru/03/10
Bunsl paBHOBecus

30 Pemene 3a1ad https://lesson.academy-

content.myschool.edu.ru/03/10

31 KoHTpoinbHas pabora 1o Teme https://lesson.academy-
"Tunamuka. Ctatuka TBepAoro temna" content.myschool.edu.ru/03/10
HMitynsc MaTepUallbHON TOUYKH,
CHUCTEMBbI MaTEPUAIIbHBIX TOYEK. htts://lesson.academy-

32 Hentp Mace CHCTEMEI MaTEPHATEHEIX content.myschool.edu.ru/03/10
Touek. Teopema o IBHKEHHUH LIEHTpa
Mmacc
MItynbC cuiibl 1 UI3BMEHEHHE htts://lesson.academy-

33 MMITyJIbCa Tella. 3aKOH COXPaHEHUs content.myschool.edu.ru/03/10
uMITyJbca. PeakTuBHOE IBUKEHUE
MoMeHT uMITyJIbca MaTepPHATbHON

34 toukd. [IpeacraBnenue o coxpaHeHUH https://lesson.academy-
MOMEHTA UMITYJIbCA B LICHTPAIBHBIX content.myschool.edu.ru/03/10
MOJISIX

35 Pemere 3azaq https://lesson.academy-

content.myschool.edu.ru/03/10
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PaGora cunbl Ha MaJIoM U Ha
KOHEYHOM IIEPEMEICHHH.

https://lesson.academy-

36
['padpuaeckoe npeacraBieHue pabOTHI content.myschool.edu.ru/03/10
CcuJIbl. MOIIIHOCTE CUJIBI
Kunernueckas sneprus. Teopema o6
37 M3MEHEHUU KHUHETHYECKOI YHEPTUU https://lesson.academy-
N P content.myschool.edu.ru/03/10
MaTepHaTbHOU TOYKH
IToreHinanpHbIe U HEIIOTEHIIMAIHLHBIE
38 cuibl. [loTeHUMAIbHAS SHEPTUA https://lesson.academy-
' 1 prus. content.myschool.edu.ru/03/10
Bropas xocMuueckasi CKOpOCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboThl HEMOTEHIIMAIBHBIX CHII C
39 U3MEHEHHEM MEXaHWYECKOW YHEPTUU https: flesson scatfeny-
p content.myschool.edu.ru/03/10
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHHYECKON SHEPrUuun
VYHupyrue u Heynpyrue CTOJIKHOBEHUS.
40 Y EZHCHHG Bey Hp)JI'IJ'II/I JIS1 UICATBHOMN https://lesson.academy-
p pHYy a A content.myschool.edu.ru/03/10
SKUTKOCTH
KonrponbHas padora no reme https://lesson.academy-
41 n n
3aKOHBI COXpPAHEHHS B MEXAHUKE content.myschool.edu.ru/03/10
Pa3BuTue npencraBieHuid 0 Ipupoe
42 Term1oTel. OCHOBHBIE TTOJIOKEHUS https://lesson.academy-
MKT. Iuddysus. bpoyHosckoe content.myschool.edu.ru/03/10
IBHKEHUE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPIBIX TEJI. XapaKTep ABWKEHUSI 1 https://lesson.academy-
P L P pA content.myschool.edu.ru/03/10
B3aNMMOEHCTBHUA YaCTHUI] BELIECTBA
https://lesson.academy-
44 Macca u pazMepsl MOJIEKYJI (AaTOMOB).

content.myschool.edu.ru/03/10
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KomnuectBo BemectBa. [locrosinnas
ABoraznpo

Temmneparypa. TennoBoe paBHOBecHE.

https://lesson.academy-

45
[ITxana Henbcus content.myschool.edu.ru/03/10
16 Perlteriie 3a1a1 https://lesson.academy-
8 content.myschool.edu.ru/03/10
47 W neanpuslii ra3. 'a3oBble 3aKOHBI https://lesson.academy-
a ' content.myschool.edu.ru/03/10
48 YpaBHenue Menpeneena- https://lesson.academy-
Knaneiipona. Pemenue 3amau content.myschool.edu.ru/03/10
AOcomoTHas TemnepaTtypa. 3akoH https://lesson.academy-
49
JlanpToHAa content.myschool.edu.ru/03/10
50 H3onpornecchl B uieanbHOM rase ¢ https://lesson.academy-
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA content.myschool.edu.ru/03/10
I'paduueckoe npeacraBieHue
51 I/I:I:o;b OLIECCOB: EISOTG Ma, U30x0pa https://lesson.academy-
por ) pma, pa, content.myschool.edu.ru/03/10
n3zobapa
https://lesson.academy-
52 OcHoBHoe ypaBHeHne MKT
HOBHOC ypaBHCHH content.myschool.edu.ru/03/10
53 Peltierie sanat https://lesson.academy-
a content.myschool.edu.ru/03/10
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUUECKOM DHEPTHEH https://lesson.academy-
ped P content.myschool.edu.ru/03/10
MOCTYTATEILHOTO TEIMJIOBOTO
JIBIDKEHUS €6 YaCTHUI]
55 O00011eHNe U CUCTEMATU3ALIS https://lesson.academy-

3ganni o treme "Ocuossl MKT"

content.myschool.edu.ru/03/10
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KonTtponbHast pabora o Teme

https://lesson.academy-

56
"OcuoBel MKT" content.myschool.edu.ru/03/10
TepmoanHaMuueckas CUCTEMA.
3aaHue BHEIMHUX ycinoBui g T/1
cucteMbl. BHenHue u BHyTpeHHUE
S7 napameTpsl. [lapamerpsr T/l cuctembl hups:iilesson.acacemy-
P pbl. Hap p content.myschool.edu.ru/03/10
KakK Cpe/IHHE 3HAUYCHUS BEJINYHH,
ONHUCBIBAIOIINX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOgUHAMUKH.
58 Camornpoun3BojibHas penakcaius T/]] nttps://lesson academy-
p P content.myschool.edu.ru/03/10
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mogenbs naeaabHOro rasa B
59 N — https://lesson.academy-
pMOA T content.myschool.edu.ru/03/10
MPUMEHUMOCTH 3TOU MOJIEIN
VYpasHeHue MeHpaeneeBa-Knaneiipona
60 u 11:;51 aKeHUue IJIs1 BHYTPEHHEN ’ https://lesson.academy-
p a yIp content.myschool.edu.ru/03/10
SHEPTUU
Bripaxenue a1 BHyTpEHHEN SHEPTUH
OJJHOATOMHOT'O MIeaJIbHOI'O Ta3a. https://lesson.academy-
61
KBasucratuueckue u HeCTaTHUECKUE content.myschool.edu.ru/03/10
MPOIIECCHI
DnemeHTapHasi paboTa B
TepMOAMHAMUKE. Boruucnenue https://lesson.academy-
62
paboTsl o rpaduky nporecca Ha pV- content.myschool.edu.ru/03/10
JIuarpaMme
Temonepenaya kak crnoco0
. https://lesson.academy-
63 U3MeHeHus1 BHyTpeHHel sneprun T/]

CHCTEMBI O€3 COBEpIICHUs PAOOTHI

content.myschool.edu.ru/03/10
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KonBeknusi, TEIIOnNpoBOJHOCT,

https://lesson.academy-

64
W3JTy4YeHHUE content.myschool.edu.ru/03/10
KonnuecTBo Tennorsl. TemioéMKOCTh
65 TeJa. Y IeabHas U MOJISIpHas https://lesson.academy-
TEIJIOEMKOCTH BELIECTBA. Y JCIIbHAS content.myschool.edu.ru/03/10
TEIJIOTa CTOPAHUSI TOTLIIMBA
66 Pacuér konmyecTBa TEMIOTHI IIPU https://lesson.academy-
TemIonepeaye content.myschool.edu.ru/03/10
67 [TonsiTue 06 aguabaTHOM IMpoIECCe. https://lesson.academy-
[1epBblii 3aKOH TEPMOIMHAMUKHU content.myschool.edu.ru/03/10
KonnuecTBo TeminoTs! u pabora Kak
68 MeEpbI U3MEHEHUSI BHYTPEHHEH hitps://lesson.academy-
P yp content.myschool.edu.ru/03/10
sHepruu TJ[ cucrembl
BTopoii 3ak0H TepMOIUHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX https://lesson.academy-
69
npoueccos. HeoOpatumocTts content.myschool.edu.ru/03/10
MIPUPOIHBIX MPOIIECCOB
70 IIpuHIUIIBI IEWCTBUSA TEIUIOBBIX https://lesson.academy-
mamuH. KITJ] content.myschool.edu.ru/03/10
MaxkcumansHoe 3nHaueHue KITM, Iukn https://lesson.academy-
71
Kapno content.myschool.edu.ru/03/10
72 Pemmenme 3anad https://lesson.academy-
A content.myschool.edu.ru/03/10
DKOJIOTUYECKUE aCIEKThI
73 WCTIOJIb30BaHMS TEIJIOBBIX https://lesson.academy-
nsurareneil. TermmoBoe 3arpsi3HEHNE content.myschool.edu.ru/03/10
OKPYXaIOIIe Cpeapbl
74 Pewenue 3amau https://lesson.academy-
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O00011eHUE U CUCTEMATU3ALMS

content.myschool.edu.ru/03/10

https://lesson.academy-

75 3HaHui 1o teme "TepmoauHaMuKa.
PMOA content.myschool.edu.ru/03/10
TenmoBbie MaIuHbL"
KontponbHast pabora o Teme
76 "TepmonuHamuka. TeruioBbie https://lesson.academy-
P )1” ) content.myschool.edu.ru/03/10
MalIlIMHBI
[TapooOpa3oBaHre U KOHICHCAITUS.
77 Hcnapenue u kuneaue. Y neapHas https://lesson.academy-
P e content.myschool.edu.ru/03/10
TEIIOTa Mapo0OPa30BAHUS
Hacelenssie 1 HeHACKILIEHHBIE
napsl. KauecTBeHHas1 3aBUCUMOCTh
IIJIOTHOCTHU U AABJICHUA HACBIIIICHHOI'O
rapa OT TEMIIEPATYPBhI, KX https://lesson.academy-
78 .
HE3aBUCUMOCTh OT 00BEMA content.myschool.edu.ru/03/10
HACBIIICHHOTO TIapa. 3aBUCHMOCTh
TeMnepaTypm KHUIICHUA OT AAaBJICHUSA B
SKUIKOCTH
79 BrnaxxaocTts Bo3myxa. AOCONIIOTHAS U https://lesson.academy-
OTHOCUTEJILHAS BIAKHOCTD content.myschool.edu.ru/03/10
80 Perlteriie 3a1a1 https://lesson.academy-
A content.myschool.edu.ru/03/10
Teépnoe Teno. Kpucramnnueckue u
81 amop(HbIe Tena. AHU30TPONUS https://lesson.academy-
P ) B content.myschool.edu.ru/03/10
CBOMCTB KPHUCTAJIIOB
[TnaBiieHne ¥ KPUCTAUTA3AIIHS.
82 VienpHas TEIUIOTA TUIABJIEHUS https://lesson.academy-
A ) content.myschool.edu.ru/03/10
CyOnumarnus
83 Jedopmaruu TBEpIOTO TENA. https://lesson.academy-
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Pactsokenue u cxxarue. CrBur.
Monyns FOura. [Ipenen ynpyrux
nedhopmarui

content.myschool.edu.ru/03/10

TeroBoe pacluMpeHne KUIAKOCTEN U
TBEPABIX T€J. AHFAPMOHU3M

https://lesson.academy-

84
TEIIOBLIX KOJeOaHMWi YacTHIL content.myschool.edu.ru/03/10
BEIECTBA
85 [IpeoOpazoBanme FHEPTUU B Pa30BBIX https://lesson.academy-
nepexoaax content.myschool.edu.ru/03/10
86 VYpaBHEHHE TEILIOBOTO Oajanca https://lesson.academy-
p content.myschool.edu.ru/03/10
87 Pellteriie 3a1a1 https://lesson.academy-
A content.myschool.edu.ru/03/10
[IoBepXHOCTHOE HaATSKEHUE.
88 Kanunsapueie siBnenus. /laienue https://lesson.academy-
O]l UICKPHUBJIEHHOW MTOBEPXHOCTHIO content.myschool.edu.ru/03/10
)kunkoctu. Popmyiia Jlammaca
O000I11IeHNE U CUCTEMATHU3AIHS
3HaHUM 10 TeMe "ArperaTHbie https://lesson.academy-
89
cocTostHUS BemecTBa. Ma3oBbie content.myschool.edu.ru/03/10
nepexopl"
KonTponbHas pabota mo Teme
90 "ArperaTHble COCTOSIHUS BELIECTBA https://lesson.academy-
p i ) content.myschool.edu.ru/03/10
®dazoBble IEpexoas”
DneKTpu3anus Tei U €€ MpOosiBICHUSI.
DexTpruuecKuil 3apsaa. J[Ba Buma
P pan. A https://lesson.academy-
91 ANEKTPUUECKUX 3aPsA0B.

[IpoBOHMKH, AUDIIEKTPUKU U
MOJIYITPOBOTHUKH

content.myschool.edu.ru/03/10
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DNEeMEHTAPHBINA ANEKTPUUECKUI

https://lesson.academy-

92 3apsil. 3aKOH COXpaHEHUS
P p content.myschool.edu.ru/03/10
3JIEKTPUYECKOIO 3apsijia
Bzaumopeiicteue 3apsanoB. Toueunsie https://lesson.academy-
93
3apsasl. 3akoH Kysnona content.myschool.edu.ru/03/10
94 Perlteriie 3a1a1 https://lesson.academy-
A content.myschool.edu.ru/03/10
95 Onektpuueckoe nose. Ero neiicteue https://lesson.academy-
Ha 3JIEKTPUYECKUE 3aPsi/Ibl content.myschool.edu.ru/03/10
Hanpssk€HHOCTB 2IEKTPUYECKOTO
noJist. [Ipo6uslit 3apsia. Jlunuu
96 HAIIPSHKEHHOCTH DIIEKTPHUYECKOTO https://lesson.academy-
P p content.myschool.edu.ru/03/10
nossi. OTHOPOHOE IEKTPUUECKOE
oJje
IToTeHnuanLHOCTH
97 AJIEKTPOCTATHYECKOTO NOA. Pa3HOCTH https://lesson.academy-
P ) content.myschool.edu.ru/03/10
MOTEHITUAIOB U HATIPSHKEHNE
[loTeHumanbHas SHEPrUs 3apsiia B
98 AIEKTPOCTATHYECKOM IOJIE. https://lesson.academy-
[ToreHnman 3J1eKTPOCTaTUYECKOTO content.myschool.edu.ru/03/10
1OJIA
CBs13b HANPSHKEHHOCTHU TOJISL U
99 ASHOCTH TIOTCHIANOB 1LIS https://lesson.academy-
p H a content.myschool.edu.ru/03/10
AJIEKTPOCTATHYECKOTO TIOJIS
100 [IpuHnMI cynepno3unun https://lesson.academy-
ANEKTPUYECKHUX TOJEN content.myschool.edu.ru/03/10
https://lesson.academy-
101 Pemenue 3amau D Y

content.myschool.edu.ru/03/10
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ITone Toueunoro 3apsna. [lose

https://lesson.academy-

102
PaBHOMEPHO 3apsKEHHOU cepbl content.myschool.edu.ru/03/10
[Tone paBHOMEPHO 3apsHKEHHOTO 11O
103 06béMy mapa. ITone paBHOMEpHO hitps://lesson.academy-
Y IU) ) p N p content.myschool.edu.ru/03/10
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH
104 [IpoBOJHUKH B 3JIEKTPOCTATUYECKOM https://lesson.academy-
noJje. Y CiIoBUe paBHOBECHUS 3apsI0B content.myschool.edu.ru/03/10
105 JIM3NeKTpUKY U MOIYIIPOBOJHUKH B https://lesson.academy-
3JIEKTPOCTATUYECKOM I10JIe content.myschool.edu.ru/03/10
Konnencarop. D1ekTpo€MKOCTh
106 KOHIEHCATOPA. DIEKTPOEMKOCTh hitps://lesson.academy-
A pa- p content.myschool.edu.ru/03/10
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coeqUHEHHNE https://lesson.academy-
KOHJICHCATOPOB content.myschool.edu.ru/03/10
[TocnenoBarenbHOE COEAUHEHUE https://lesson.academy-
108
KOHJICHCAaTOPOB content.myschool.edu.ru/03/10
109 DHeprus 3apsHKEHHOT0 KOHICHCATOpa https://lesson.academy-
P P A P content.myschool.edu.ru/03/10
110 Pewweie 30141 https://lesson.academy-
A content.myschool.edu.ru/03/10
111 JIBr>KeHUE 3apssKEHHOW YacTULIBI B https://lesson.academy-
OJIHOPOJIHOM JJIEKTPUUECKOM I10J1€ content.myschool.edu.ru/03/10
112 Pemmenme 3anad https://lesson.academy-
A content.myschool.edu.ru/03/10
O06o0mIeHre U cucTeMaTH3aIus
113 3HAHUM MO Teme "DIEKTpUIEeCcKoe https://lesson.academy-
" P content.myschool.edu.ru/03/10
moJjie
114 KonTtponbHas pabora o Teme https://lesson.academy-
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"JnekTpuueckoe mnose"

content.myschool.edu.ru/03/10

Cuna Toka. IlocTOSIHHBIN TOK.

https://lesson.academy-

11
> Y CIIOBHA CYWECTBOBAHNA content.myschool.edu.ru/03/10
MOCTOSIHHOTO JIEKTPUUYECKOTO TOKa
116 Ucrounuku Toka. Hanpsixenue u https://lesson.academy-
SQJIC content.myschool.edu.ru/03/10
117 3akon OMa 11 y4acTKa L. https://lesson.academy-
DIIEKTPUUECKOE CONIPOTUBIICHUE content.myschool.edu.ru/03/10
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOT'O ITPOBOJIHHUKA OT €ro https://lesson.academy-
JUIMHBI U IIJIOIIAIU IIOIIEPEYHOTO content.myschool.edu.ru/03/10
CeUYeHUs
119 Y aenpHOe CONPOTUBIIEHUE BEMIECTBA. https://lesson.academy-
Pemenue 3agag content.myschool.edu.ru/03/10
[TocnenoBarenbHOE, MapaieNbHOE,
120 CMEILIaHHOE COE I/IHCHI/II; hutps: lgsson.acagemy-
A content.myschool.edu.ru/03/10
MIPOBOJIHUKOB
Pacuér pa3zBeTBIEHHBIX
121 aJIeKTpruYecKuX nemnei. [Ipasuia nttps://lesson .academy-
p H P content.myschool.edu.ru/03/10
Kupxroga
199 Peltierie sanat https://lesson.academy-
A content.myschool.edu.ru/03/10
123 Pabora snexTpuieckoro Toka. 3aKoH https://lesson.academy-
Hxoyns —Jlenna content.myschool.edu.ru/03/10
194 Perwenie 3a1a1 https://lesson.academy-
A content.myschool.edu.ru/03/10
125 MOIIHOCTh 3JIEKTPUYECKOTO TOKA. https://lesson.academy-

TemmoBas MOIIHOCTbD, BBIACISIEMAA HA

content.myschool.edu.ru/03/10
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pesucrope

https://lesson.academy-

126 Peurenne
HHICHHE 3a1ad content.myschool.edu.ru/03/10
OJIC v BHyTpeHHEE CONTPOTUBIICHUE https://lesson.academy-
127
HCTOYHHKA TOKA content.myschool.edu.ru/03/10
128 3axon OMa 1Ji MOJTHOM (3aMKHYTOM ) https://lesson.academy-
ANEKTPUYECKOMN LETH content.myschool.edu.ru/03/10
129 Pewweie 3144 https://lesson.academy-
A content.myschool.edu.ru/03/10
130 MOIIHOCTh UCTOYHHKA TOKA https:/lesson.academy-
m content.myschool.edu.ru/03/10
131 Koporkoe 3ambIkaHue https://lesson.academy-
P content.myschool.edu.ru/03/10
132 Konpaencarop B 1ienu mnocTOSHHOTO https://lesson.academy-
TOKa content.myschool.edu.ru/03/10
133 Pewweie 3141 https://lesson.academy-
8 content.myschool.edu.ru/03/10
Pemenne 3amau nmo reme https://lesson.academy-
134 . .
"TlocTOsSIHHBIN 31eKTpUYecKuil TOK" content.myschool.edu.ru/03/10
Pemenue 3amau no reme https://lesson.academy-
135 n = = "
IToCTOSTHHBIN DIIEKTPUYECKHUNA TOK content.myschool.edu.ru/03/10
136 Pemenne 3amau nmo reme https://lesson.academy-
"TIoCTOSHHBIN IEKTPUYECKUI TOK" content.myschool.edu.ru/03/10
O00011eHNEe U CUCTEMATU3ALIS
137 sgagui o teMe "TIoCTOSHHEIN https:/lesson.academy-
. content.myschool.edu.ru/03/10
AIIEKTPUIECKUN TOK
138 KonTtponbHas pabora o Teme https://lesson.academy-

"TIocTOSHHBIN 1EKTpUYECKUI TOK"

content.myschool.edu.ru/03/10
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QHGKTPI/I‘ICCKB,SI MMpOBOANMOCTD

https://lesson.academy-

139 Pa3IMYHBIX BEIIECTB. DJICKTPUUCCKHUI content.myschool.edu.r/03/10
TOK B MeTaju1ax. CBepXIpOBOAUMOCTh
DNEKTPUUECKUN TOK B pacTBOpPax U
140 pacruiaBax 3JIeKTPOJIUTOB. 3aKOHBI hups:iilesson.acacemy-
content.myschool.edu.ru/03/10
®Dapanes U1 JJIEKTPOIU3a
141 DJIeKTpUUYECKUil TOK B razax. [lmazma hups:iilesson.acacemy-
content.myschool.edu.ru/03/10
142 DNEKTPUYECKUN TOK B BAKyyMe. https://lesson.academy-
BakyymHbie npuoopsl content.myschool.edu.ru/03/10
143 DIIEKTPUUECKHUI TOK B https://lesson.academy-
IIOJIYITPOBOTHUKAX content.myschool.edu.ru/03/10
144 [omynpoBoAHUKOBBIE TIPUOOPHI https: flesson scateny-
content.myschool.edu.ru/03/10
Du3HUeCKU IPAKTUKYM I10 TEME
"N3mMepeHue CUIIbl TOKA U
HaIPSDKEHUS B LIENH IIOCTOSHHOTO
TOKA IIPY IOMOIIY aHAJIOTOBbIX U
U (QPOBBIX U3MEPUTEIIBHBIX https://lesson.academy-
145
npuOopoB" uinu "3HaKOMCTBO C content.myschool.edu.ru/03/10
1 poBoi 1abopaTopueil no pusnke.
[Ipumeps! u3mepenus GpuU3MUECKUX
BEJIMYMH IIPU TOMOIIU
KOMITbIOTEPHBIX JATYUKOB"
Pu3NYecKuil TPAKTUKYM 110 TEME
146 "N3yueHne HepaBHOMEPHOTO https://lesson.academy-
JIBUKEHUS C IETBIO OIPEICIICHUS content.myschool.edu.ru/03/10
MI'HOBEHHOH cKopocTH"
147 Pu3NYeCcKuil TPAKTUKYM 110 TEME https://lesson.academy-
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148

149

150

"N3mepeHue yCKOpeHHUsl Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IIJIOCKOCTH"
niny "UccienoBanue 3aBUCUMOCTU
MyTH OT BPEMEHHU TPH
PaBHOYCKOPEHHOM JIBM>KEHUU"

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
nageHus" win "M3yuenue nBUKEHUsS
Tesa, OPOIIEHHOTO0 TOPU30HTAIILHO"

Pu3n4eCKuil IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJa 110
OKPY’KHOCTH C TIOCTOSIHHOH 110
MOJYJIIO CKOPOCTBIO" MK
"UccneqoBanue 3aBUCUMOCTH
nepuoia 0opamieHnss KOHMYeCKOro
MasiTHUKa OT €ro napamerpos"”

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepeHne paBHOIEHCTBYIOIIEH
CHJIBI IIPU JABMKEHHH OpycKa 1o
HAKJIOHHOM IJIOCKOCTH" WIn
"IIpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BPEMEHU JIBHXKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl”

content.myschool.edu.ru/03/10

https://lesson.academy-

content.myschool.edu.ru/03/10

https://lesson.academy-
content.myschool.edu.ru/03/10

https://lesson.academy-
content.myschool.edu.ru/03/10

151

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnemoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE
U PE3WHOBOM o0pasiie, OT UX

https://lesson.academy-
content.myschool.edu.ru/03/10
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nepopmanuu” wim "Usyduenue
JBUKEHHS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKuil
6J10K"

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko uIeHTa TpeHus
10 BEJTMYMHE YTIIOBOTO

ko3 dunrenta 3aBucumoctu Frp(N)"
nnu "UccinenoBanne IBUKECHUA
OpycKa Mo HAaKJIOHHOM TIOCKOCTHU C
NEPEMEHHBIM KOA(PPUITHMEHTOM
Tpenust" win "M3yuenue nBuKeHuUs
rpy3a Ha BaJly ¢ TpeHHeMm"

®u3NUecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycinoBUi paBHOBECHUS
TBEPAOIO TeJA, UMEIOLIETO OCh
BpaieHus" uinu "Koncrpyuposanue
KPOHIITEMHOB U pacy€T CUII
ynpyrocta" wim "HU3yuenue
YCTOMYMBOCTH TBEPAOTO TENA,
MMEIOIIIETO IJIOMIAalb ONOphI"

https://lesson.academy-
content.myschool.edu.ru/03/10

https://lesson.academy-
content.myschool.edu.ru/03/10

154

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenne ummyJibca Tena 1no
TopMoO3HOMY IyTH" nim "M3mepenne
CHWJIBI TSITH, CKOPOCTH MOJIETN
AIIEKTPOMOOMIISL U MOIIIHOCTHU CHJIBI
Tarn" uim "CpaBHEHNE U3MEHEHHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI"
i "HccnenoBanue coxpaHeHus

https://lesson.academy-

content.myschool.edu.ru/03/10
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UMITyJIbCa TIPU YIPYTOM
B3aumojieicTBun" unu "M3mepenue
KHHETHYECKOW SHEPTUH TeJla 0
TOPMO3HOMY ITyTH"

155

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUECKOTO
nporecca (PeKOMEHI0BaHO
UCIONIb30BaHue UG POBOI
naboparopun)" unu "Hzyuenue
M30XOPHOTO Mpolecca’ uiu
"N3yuenue nzobapHoro mporiecca"
i "lIpoBepka ypaBHEHUS
cocrosiHus"

Ou3nyecKuil MPakTUKYM 0 TeME
"U3mepeHue yaenbHoi
ternoéMioctH" vin "cciienoBanue
mpoliecca OCThIBAaHUS BeIecTBA" MIIN
"UccnenoBanue agnadaTHOro
npouecca" wim "H3ydenue
B3aMMOCBSI3H HEPTUU
MEXXMOJIEKYISIPHOTO B3aUMOICHCTBUS
U TeMIIepaTypbl KUIIEHUS KUAKOCTEH"

https://lesson.academy-

content.myschool.edu.ru/03/10

https://lesson.academy-

content.myschool.edu.ru/03/10

157

Pu3n4ecKuil TPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN
UCHIApEHNUs KUAKOCTEN" NiIu
"N3mepeHune yaenbpHON TENI0ThI
raBiaeHus apaa" i "Usyuenue
CBOMCTB HACBIILIEHHBIX NApOB" WU
"N3mepenune abCOMOTHOM BIaKHOCTH

https://lesson.academy-

content.myschool.edu.ru/03/10



https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10

BO3/1yXa M OI[CHKAa MacChl IIapoB B
nomMemenun". Mamepenue

K03 uImeHTa NTOBEPXHOCTHOTO
HATSDKEHUS

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOumo1eHue mpeBpalieHus SHEPruu
3apsKEHHOT'0 KOHAEHCAaTopa B
SHEPTUIO U3NYyUEHUs CBETOUO01a" 1IN
"N3y4yeHue mpoTeKaHus TOKa B LIETIH,
cojeprkalieil KoHjaeHcatop' uiu
"Pacnipenenenue pasHocTH
NOTEHLUAJIOB (HaNpsyKEHUs ) IpU
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

https://lesson.academy-

content.myschool.edu.ru/03/10

159

Ou3nyecKuil MPakTUKYM IO TEME
"UccmenoBanue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" HIIH
"N3mepeHue yaenbHOro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCHMOCTH CHUJIBI
TOKa OT HATIPSKEHUS JIS JIAMITBI
HakajauBaHus"

https://lesson.academy-

content.myschool.edu.ru/03/10

160

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGmronenue anextponusa” wim
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
nona" unmm "HMccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl”
nin "CHsATHE BOJIBT-aMIIEPHOU

https://lesson.academy-

content.myschool.edu.ru/03/10
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XapaKTepUCTUKU Auoaa"

PesepBHbIil ypok. O6001IeHNE 1

https://lesson.academy-

161 cUCTeEMAaTU3alus 3HaHUI 10 TEME
8 content.myschool.edu.ru/03/10
"Kuuemaruka"
PesepsHEIil ypok. O0001IIEHHE U
162 CI/ICTIe)MaTI/BZpH;I 3HAHUH 110 TEME https:/lesson.academy-
I content.myschool.edu.ru/03/10
"lmnamuka"
PesepBurlii ypok. O000111€HIE U
163 CI/ICTEMaTI/BZpI/I;I 3HAHUHA 110 TEME https:/lesson.academy-
" 3 " content.myschool.edu.ru/03/10
Craruka TBEpaOIo Tea
PesepBHrblil ypok. O000111€HIE U
164 CHCTEMaTmme{ 3HAHUH 110 TEME https:/lesson.academy-
1 content.myschool.edu.ru/03/10
"3aKOHBI COXpaHEHHS B MEXaHUKE"
PesepBHeIit ypok. O600IICHNE 1
165 cUCTeMaTH3alus 3HaHU 10 TEME https://lesson.academy-
"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON content.myschool.edu.ru/03/10
Teopun"
PesepBusiit ypok. O6001IeHNE U
cUCTeEMaTH3alus 3HaHWUI 10 TEME https://lesson.academy-
166 "
Tepmoauuamuka. TennoBbie content.myschool.edu.ru/03/10
MAaInuHb!"
PesepBHsiit ypok. O0001IeHHE U
167 CUCTeEMaTU3aIus 3HaHUHN 110 TEME https://lesson.academy-
"ArperaTtHble COCTOSIHHSI BEIIECTBA. content.myschool.edu.ru/03/10
®dazoBble IEpEXoab"
PesepBHrblil ypok. O000111€HIE U
P P o https://lesson.academy-
168 CHUCTEMATH3alMsI 3HAHUH 10 TEME

"OnexTpuueckoe nojue"

content.myschool.edu.ru/03/10
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PesepBueiit ypok. O600mIcHNE U

https://lesson.academy-

169 CHCTeMaTmaLfHH SHARHI O TfMe ! content.myschool.edu.ru/03/10
"IlocTOSIHHBIN AIEKTPUUECKUN TOK"
Pese i ypok. O6o01enue
170 CHCTIC)II;)’/II;EII/IHBZPI/ISI 3HaHI/II;IH chjie;[le 1 hups:iilesson.acacemy-
H content.myschool.edu.ru/03/10
"Toku B pa3In4HbIX cpenax”
OBILEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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11 KJIACC

Kosun4vecTBO 4acoB JIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
BzaumoneiicTBre MOCTOSHHBIX
bubmuorexa [JOK
1 MarHuTOB U IIPOBOJTHUKOB C TOKOM. 1
https://lesson.edu.ru/03/11
MarnutHoe nose. ['unoreza Ammnepa
BekTop MarHUTHOM MHIYKIIHH.
2 [Ipun pI/Il'I CyHepno3u SZ l\IjaFHI/ITHLIX 1 bubmorexa [IOK
P “u yiep " . https://lesson.edu.ru/03/11
noJsiell. JINHUU MarHuTHOW MHIYKIUH
3 MarsuTHO€ 10J1€ IPOBOJHUKA C TOKOM. 1 bubnnorexa [HOK
OmneIT OpcTena https://lesson.edu.ru/03/11
4 Cuna Amriepa, e€ HampaBJICHUE U 1 bu6mmoreka [JOK
MOJTyJ1b https://lesson.edu.ru/03/11
bu6mmoreka [JOK
5 Pemenne 3agau 1
8 https://lesson.edu.ru/03/11
5 IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI https://lesson.edu.ru/03/11
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJIb. JIBUKEHUE 3apsSKEHHON 1 bubnnorexka [JOK
YacTULEI B OTHOPOJIHOM MarHUTHOM https://lesson.edu.ru/03/11
rnoJje
bu6mmorexa [IOK
8 Pemenne 3agau 1
s https://lesson.edu.ru/03/11
b K
9 PaGora cunel Jlopeniia 1 nomorexa LO

https://lesson.edu.ru/03/11
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bubmuorexa [JOK

10 Pemenne sanas https://lesson.edu.ru/03/11
MarsuTHoOe 1oJjie B BEIIECTBE.
11 deppomMarHeTHKy, napa- u bubmmorexa [IOK
https://lesson.edu.ru/03/11
JMaMarHeTUKH
12 OcHoBHBIE CBOCTBA (heppOMArHETUKOB. bubnmoreka [JOK
[Tpumenenue GpeppoMarHeTHKOB https://lesson.edu.ru/03/11
13 Pemenue 3agay mo Teme "MarautHoe bubmuorexa [JOK
none" https://lesson.edu.ru/03/11
14 Pemenue 3amau nmo teme "MarautHoe bu6mmoreka [IOK
none" https://lesson.edu.ru/03/11
15 SIBneHue AIEKTPOMArHUTHON MHAYKIUH. bubnnorexa [HOK
[ToTok BeKTOpa MAarHUTHOM MHIYKIIUU https://lesson.edu.ru/03/11
bubmuorexa [JOK
16 DAL munykumn https://lesson.eL;u.ru/03/11
17 3aKOH AIEKTPOMATHUTHON UHAYKITUU bubnnorexa [JOK
®dapanes https://lesson.edu.ru/03/11
18 BuxpeBoe anexrpudeckoe nose. Toku bubnuoreka [IOK
dyko https://lesson.edu.ru/03/11
19 OJ1C uHAYKIMY B ABUKYIIAXCS bubnuotexa [JOK
MIPOBOJHUKAX https://lesson.edu.ru/03/11
bu6mmorexa [IOK
20 Pemterne safa- https://lesson.eL;u.ru/03/11
bu6mmorexa [IOK
21 Hpasuo Jletna https://lesson.eL;u.ru/03/11
NunyktuBHOCTH. Karyika
22 WHyKTAUBHOCTH B IIETIH TTOCTOSTHHOTO bubmmorexa LOK

TOKa

https://lesson.edu.ru/03/11
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SAsnenue camounaykuu. IC

bubmuorexa [JOK

23 CaMOWHIYKIIUU https://lesson.edu.ru/03/11
24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C bubnnoreka [HOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://lesson.edu.ru/03/11
bu6mmoreka [IOK
25 Penterrte sazat https://lesson.edu.ru/03/11
26 O06o001eHre U cUCTeMaTHU3alnsl 3HAHUI bubmuorexa [JOK
1o Teme "DIeKTpoauHaMuKa" https://lesson.edu.ru/03/11
97 KonTponbHas pabota no teme bubnuorexa [JOK
"DnexkTpoauHamMuka" https://lesson.edu.ru/03/11
28 KonebarenpHas cucrema. CBOOOIHBIC bubmuorexa [JOK
KoJiebanus1. ['apMoHndecKkue KoaebaHus https://lesson.edu.ru/03/11
29 KunemaTtnueckoe 1 TMHAMHYECKOE bubmuorexa [JOK
OIMcaHue KoiedaTenbHbIX IBUKECHUNA https://lesson.edu.ru/03/11
DHepreTuueckoe onucanue. BeiBoa
JTMHAMUYECKOTO OMUCAHUS
30 rapMOHUYECKUX KOoJeOaHUH 13 ux Bubnuorexa LIOK
https://lesson.edu.ru/03/11
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO
OTHCaHUs
. bubmuorexa [JOK
31 AMIIHTY 3 1 (pasa Konebarmi https://lesson.edu.ru/03/11
[Tepuon u yactota xonedanwuii. [Tepros
MaJbIX CBOOOIHBIX KOJIEOaHUI
32 MareMmartuueckoro mastHuka. [lepuon bubmorexa LHOK
. https://lesson.edu.ru/03/11
CBOOOJTHBIX KOJICOAHUHN TIPYKUHHOTO
MasTHHKA
33 3aryxatomue KonebaHusl. bubnnorexka [JOK

Brinyxennsie koneOanus. Pezonanc

https://lesson.edu.ru/03/11
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bubmuorexa [JOK

34 A eb
PTOKOICOAHIA https://lesson.edu.ru/03/11
bu6mmoreka [IOK
35 Pemenue
HHCHHIE Saat https://lesson.edu.ru/03/11
Ypok-koHpepenuus "MexaHUYECKHE
36 KoJIeOaHUsI B MY3bIKJIBHBIX bubmorexa LHOK
3[ https://lesson.edu.ru/03/11
HMHCTPYMEHTaX
37 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN bubnuorexa [JOK
o Teme "MexaHnuyeckue Koseoanus" https://lesson.edu.ru/03/11
38 DNeKTpOMarHuTHBIE KOJICOaHusI. bubnnoreka [JOK
KonebaTenbHbli KOHTYD https://lesson.edu.ru/03/11
®opmyna Tomcona. CBsI3b aMILTUTY AbI
39 3a I}DI Z] KOHJIGHCATOpa C aMIUIAT ;’; bubmorexa LOK
D A P 4 https://lesson.edu.ru/03/11
CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYpPE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnuotexa [JOK
u7eaIbHOM K0JIe0aTeIbHOM KOHTYpE https://lesson.edu.ru/03/11
3aTyxaromue JIeKTPOMarHuTHbIC
41 KoJyieOanus. BeIHYyKIeHHBIS bubmorexa [IOK
] yaA https://lesson.edu.ru/03/11
AJIEKTPOMArHUTHBIE KOJIeOaHMs
42 [lepemennslii Tok. Pesucrop u bubnuoreka [IOK
KOHJEHCATOP B LEMH NEPEMEHHOTIO TOKA https://lesson.edu.ru/03/11
43 Karymka MHIyKTUBHOCTH B LIENU bubnnorexka [JOK
IIEPEMEHHOTO TOKa https://lesson.edu.ru/03/11
44 3akon OMa 1St STIEKTPUIECKOH TIenn bubnuorexa [JOK
IIEPEMEHHOI0 TOKa https://lesson.edu.ru/03/11
MomHOCTh EPEMEHHOTO TOKaA.
. bubmuorexa [JOK
45 AMIUTMTYAHOE U IEUCTBYIOIIEE

3HAYCHUE CUJIbI TOKA U HAITPSAXKCHUA

https://lesson.edu.ru/03/11
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bubmuorexa [JOK

46 P 7
C3OHAHC B SJICKTPHACCKOU HETH https://lesson.edu.ru/03/11
bu6mmoreka [IOK
47 P
clierme safad https://lesson.edu.ru/03/11
Wneanpupiii TpancopmaTop.
48 HﬂOHBBO CTBg ne(be paqa Hp Bubmaorexa ITOK
P ACTEO, TIEpel . https://lesson.edu.ru/03/11
noTpeOIeHNE MIEKTPHUIESCKOW SHEPT U
DKOJIOrM4eCKHe PUCKU TIpU
IIPOU3BOJICTBE BIIEKTPOIHEPTUH.
49 Kp JIBT 2 I/ICHOJILSO]faHI/I}Ip bubnmorexa LHOK
YIRTYP . https://lesson.edu.ru/03/11
AJICKTPOIHEPTUH B TIOBCETHEBHOM
JKU3HU
bubmuorexa [JOK
50 P
CHICHHE salad https://lesson.edu.ru/03/11
bu6mmoreka [JOK
51 P
CHICHHE salad https://lesson.edu.ru/03/11
O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
52 o TeMe ""DJIeKTPOMarHuTHbBIE bubmmorexa [IOK
; P https://lesson.edu.ru/03/11
KOJIEOaHU
53 MexaHW4eCcKUE BOJIHBI. bu6mmorexa [IOK
XapakTepUCTUKU MEXAHUYECKUX BOJIH https://lesson.edu.ru/03/11
54 CBoICTBa MEXAHUUECKHUX BOIH bubmorexa [IOK
https://lesson.edu.ru/03/11
bu6mmorexa [IOK
55 . X
3ByK. XapakTepHCTHKH 3BYKa https://lesson.edu.ru/03/11
56 Wudpa3syk u yaprpassyk. LllymoBoe bubnnorexka [JOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://lesson.edu.ru/03/11
57 Pemenue 3agau bubmorexa LHOK

https://lesson.edu.ru/03/11
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58 DneKTpoMarHuTHeIe BOJHBL. M3myuenue bubnmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH https://lesson.edu.ru/03/11
OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
59 -
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://lesson.edu.ru/03/11
[IIkana >7eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 37eKTPOMArHUTHBIX BOJIH bubmorexa LHOK
P P https://lesson.edu.ru/03/11
B TEXHUKE U OBITY
[IpuHIKIIB paIMOCBS3U U TCIICBUICHHMS.
61 Pall) HOJI0Ka I;ISI DJIEKTPOMarHuTHOE bubmorexa LOK
a T p . https://lesson.edu.ru/03/11
3arpsi3HEHUE OKPY Kalolei cpebl
62 KonTponbhas padbota no teme bubnnorexa [HOK
"Koneb6anus 1 BOJHBI" https://lesson.edu.ru/03/11
63 Caert. 3aKOH MPSAMOJIMHENHOTO bubnnoreka [JOK
pacrnpocTpaHEeHUs CBETa https://lesson.edu.ru/03/11
Pemenne 3a1a4y Ha IpUMEHEHHE 3aKOHA
64 MPSMOJIMHEHHOTO PaCpOCTPaHECHUS bubmorexa LHOK
p pactpoctp https://lesson.edu.ru/03/11
CBeTa
65 OTtpaxenne ceta. [Lmockoe 3epkaio. bubnuotexa [JOK
Cdepuueckoe 3epkano https://lesson.edu.ru/03/11
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJbHBIN MMOKA3aTEeIIb
66 npenomieHus. [TonHoe BHyTpeHHEE bubmorexa HOK
P ' . yIp https://lesson.edu.ru/03/11
otpakeHue. [IpenenbHbBIN yrojl MOJTHOTO
BHYTPEHHET0 OTPaKECHUS
Pemenue 3agau Ha npuMEHEeHNE
67 3aKOHOB OTPAKCHUS U TIPEIIOMIICHHS bubmmorexa [IOK
P p https://lesson.edu.ru/03/11
CBeTa
68 Xop myueit B npusme. Jlucnepcus cBera. bubnuorexa [IOK
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CrnoxHblii coctaB 6enoro ceeta. L[er

https://lesson.edu.ru/03/11

JIunzpl. DoKycCHOE pacCTOSTHUE U bubnunoreka [HOK
69
OoNTHYECKas CUJIa JIMH3EI https://lesson.edu.ru/03/11
70 [Toctpoenue n300paxxeHui B TMH3aX U bubnmoreka [JOK
HUX CHUCTEMAaX. YBEJINUYEHUE JINH3EI https://lesson.edu.ru/03/11
Pemrenue 3agad Ha MOCTpPOCHUE
71 N300paXKeHUH, 10T qagﬁmx C IOMOIIBIO buGnnorexa LIOK
p ’ y = https://lesson.edu.ru/03/11
JIMH3
72 I';ma3 xak onTryeckas CUCTEMa bubnmorexa LHOK
https://lesson.edu.ru/03/11
Pewmenne 3amau. IIpenenst
73 IIPUMEHUMOCTH T€OMETPUYECKOMN bubmmorexa LHOK
p https://lesson.edu.ru/03/11
OIITHKH
74 CKOpOCTh CBETA U METO/BI €€ bubnnoreka [JOK
U3MEpPEHUS https://lesson.edu.ru/03/11
bu6nmoreka [JOK
75
Jlucniepens ceera https://lesson.edu.ru/03/11
bu6mmoreka [JOK
7 u
6 HTephepenia creTa https://lesson.edu.ru/03/11
KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS
77 HaOJIIOEHNUSI MAKCUMYMOB U bubmmorexa [IOK
a y https://lesson.edu.ru/03/11
MHUHUMYMOB
bubmuorexa [JOK
78 P
CIICHHE 3/t https://lesson.edu.ru/03/11
bubmuorexa [JOK
7 IT
9 PMMEHCHHC HHTEpdEpeHIIn https://lesson.edu.ru/03/11
80 Tnpaxis csera bubnmnoreka [JOK

https://lesson.edu.ru/03/11
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81 Hudpakimonnas peméTka. Y cioBue bubmumoreka [IOK
HaOJII0JICHUS TJIAaBHBIX MAaKCHMYMOB https://lesson.edu.ru/03/11

bubmuoreka [JOK

82 Pemterue safa https://lesson.edu.ru/03/11

83 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://lesson.edu.ru/03/11

bu6mmoreka [IOK

84 Pemterue sazat https://lesson.edu.ru/03/11

85 CBeToBbI€ ABJICHUS B IPUPOJIE bubmmorexa LHOK

https://lesson.edu.ru/03/11

86 O06o0011IeHre U CUCTEMaTU3allUsl 3HAHHMA bubmuorexa [JOK
o reMe "Onrtuka" https://lesson.edu.ru/03/11

87 KontponbHas paboTa mo teme bubnnoreka [JOK
«OnTuka» https://lesson.edu.ru/03/11
['paHuIIBl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U bubnuorexa LIOK

https://lesson.edu.ru/03/11
MPUHIUIT OTHOCUTEIBHOCTH

89 [TocTynatel cienuanbHOM TEOPUU bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://lesson.edu.ru/03/11
IIpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeoOpazoBanus JlopeHua.

90 YcnoBrue npUYMHHOCTH. bubnuorexa [IOK
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH. https://lesson.edu.ru/03/11
3ameJieHre BpeMEHH B COKpAIlleHNe
JUTUHBI

01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnmoreka [JOK
YaCTHUIbI https://lesson.edu.ru/03/11

92 CBs13p Macchbl C SHEPTUEN U UMILYJILCOM bub6nuorexa [IOK
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PENATUBUCTCKON YacTULBl. DHEPTUS

https://lesson.edu.ru/03/11

MMOKOSI
93 PaBHOBeCHOE TEILIOBOE U3IyUYEHUE bubmorexa LHOK
y https://lesson.edu.ru/03/11
bubmuoreka [JOK
i 3axon cmemenns Buna https://lesson.edu.ru/03/11
95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
doToHEI https://lesson.edu.ru/03/11
bu6mmoreka [IOK
96 9
HCPIHA W HMIIYITBC (pOTOHA https://lesson.edu.ru/03/11
®otordpdext. Onbiter A. I'. Cronerosa. bubnuoreka [IOK
97
3akonbl poTodddekra https://lesson.edu.ru/03/11
YpaBHeHue DUHIITEHHA 115
98 dboTtoaddekra. "KpacHas rpanuma" bubmorexa LIOK
- P patui https://lesson.edu.ru/03/11
dboTorddekra
99 JaBnenue cBera. Onbithl [1. H. bu6mmorexa [IOK
JlebGenena https://lesson.edu.ru/03/11
bu6mmorexa [IOK
100 B I
OJTHOBBIC CBOMCTBA HACTHIL https://lesson.edu.ru/03/11
Bomaasl ne bpoing. /tnHa BOJIHEL A€
101 b Oﬁﬂﬂi aI;Me BI J(_;L6J'IaCTI/I ’ bubmorexa [TOK
p p p . https://lesson.edu.ru/03/11
TIOKAIU3AINH IBUKYIIEHCS YaCTHUIIBI
. bubnuorexa [JOK
102 K -
OPHYCKYIAPHOBOHOBOH Ayaj3M https://lesson.edu.ru/03/11
bu6mmorexa [IOK
103
Jlndppakus SICKTPOHOB Ha KpHCTaLIax https://lesson.edu.ru/03/11
104 Crneuunguka usmMepeHuit B MUKPOMUPE. bubnnorexka [JOK

CooTHo1IeHNsT HEONIpEAETEHHOCTEN

https://lesson.edu.ru/03/11
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Ieiizenbepra

bu6mmoreka [IOK
105 Pemenne rpaguueckux sanad https://lesson.edu.ru/03/11
" bubnmoreka [JOK
106 Petuieriie pacuCrieIx saxa: https://lesson.edu.ru/03/11
K oJIbHast paboTa 1Mo TeMam:
107 "Ocuonst CTO", "Kopnyceyapro- b orera LIOK
CHOBHU T pHyCRyIAp https://lesson.edu.ru/03/11
BOJTHOBOM JTyaJin3m
O
- TIBITHI 1_1[10 HCCJICIOBAHUIO CTPOCHUS BuGmmorexa LOK
aToMa. LUIaRCTapHai MOAEIL aToMa https://lesson.edu.ru/03/11
Pesepdopna
bubmuorexa [JOK
109 Hoctynatet bopa https://lesson.edu.ru/03/11
Buasl ciektpoB. CriekTp ypoBHE#R bubnnoreka [JOK
110
SHEpPruU aToMa BOJAOpOAa https://lesson.edu.ru/03/11
111 CrioHTaHHOE U BBIHYKJEHHOE bubnnoreka [JOK
U3JIy4eHHUE CBETA https://lesson.edu.ru/03/11
bu6mmorexa [IOK
112 Jlasep https://lesson.edu.ru/03/11
Hyxnonnas mone a 'eiizen0Oepra-
113 Hym i ﬂgM AACTb Apa T eHseH Hpr bubnuotexa [JOK
PAHICHKO. JApsL 1 MaccoBoe Anero https://lesson.edu.ru/03/11
sapa. M3oTonsl. PagnoakTuBHOCTH
3aKoH paJIMOaKTUBHOTO pacnaja.
CBoiicTBa MOHU3UPYIOIIETO U3TyUICHHUSI. bubnuorexa [JOK
114
BimstHue pagnoakTHBHOCTH Ha KUBBIE https://lesson.edu.ru/03/11
opranusmsl. Jlozumerpus
115 DHeprusi CBSI31 HyKJIOHOB B si/Ipe. bubnmnoreka [JOK

Anepusie cunbl. JledekT Macchl sapa.

https://lesson.edu.ru/03/11
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S nepublie peakuuu. A nepHble pEaKTOPHI.

[IpoGnems! yripaBiseMoro
TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIEeKThl Pa3BUTHS
SJIEPHON YHEPTeTUKH

MeToibl perucTpanuy U UCCIICI0BAHUS
3JIEMEHTAPHBIX YACTULI.
@yH/IaMEeHTaAJIbHbIE B3aUMOICUCTBUSL.

bu6mmoreka [IOK

116 baproHbl, ME30HBI U JICOTOHBI. ) https://lesson.edu.ru/03/11
[Ipencrasnenune o CranaapTHOMN
Mozenu. KBapk-TiirooHHast MOJIeb
aZpOHOB
®usuka 3a npeaenamu CTaHaapTHOU

117 moaenu. TémHas maTepust U TEMHAS bu6mmoreka [IOK
sHeprus. EnuncTBo usndeckoit https://lesson.edu.ru/03/11
KapTUHBI MUpPa

118 Oransl pa3BUTUS aCTPOHOMUHU. bubnnoreka [JOK
3HaueHue aCTPOHOMUU https://lesson.edu.ru/03/11
[TpuMeHuMocTh 3aKOHOB (DU3UKHU JJTsI

119 00BSICHEHUS TPUPOJIbI KOCMHUUECKHUX bubnnoreka [JOK
00BeKTOB. MeTOIbl aCTPOHOMUYECKHX https://lesson.edu.ru/03/11
HUCCIEOBAHUM
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,

120 pagnoTeNecKoIbl, BHEaTMOChepHas bubmmorexa [IOK

https://lesson.edu.ru/03/11

ACTPOHOMUS
Bun 38é3nnoro Heba. Co3Be3nus, IpKUe

121 3BE3/BI, INTAHETHI, UX BUINMOC ’ bubmiorexa LOK

https://lesson.edu.ru/03/11

JIBIOKCHUE

122 Conneunas cuctema. ColHIIE. bu6nmoreka [JOK
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ConHeunas akTHBHOCTE. ICTOUYHHUK
sHepruu CoJtHIA U 3BE3]T

https://lesson.edu.ru/03/11

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTHKHU.

123 Jlnarpamma "ceKTpajabHbIM Kjlacc — Bubmmorexa LIOK
" https://lesson.edu.ru/03/11
CBETUMOCTh
124 3Be3/1bI IVIABHOM 1OCIIEI0BATENBHOCTH bubmmorexa LIOK
https://lesson.edu.ru/03/11
BuyTpenHee crpoeHue 3BE31.

15 CoBpeMeHHbIE PEACTABICHUS O bubnuoreka [IOK
MPOUCXOKACHUH U 3BoJtonnu CoJHIA U https://lesson.edu.ru/03/11
3BE3/. DTanbl )KU3HU 3BE3]

Mnineunsiii [1yTe — Hama ['anaktuka.
126 Tunsl ranaktuk. YEpHbIE ABIPHI B spax bubmmorexa LIOK
https://lesson.edu.ru/03/11
rajJlakTUK
Bcenennas. Pacimpenue BeeneHHOM.
127 3akoH Xa06na. Teopust bonbuioro Bubnuorexa LIOK
https://lesson.edu.ru/03/11
B3pbIBa. PenmukroBoe n3nydeHne

128 MacmrabHas ctpykTypa Beenennoil. bubnnoreka [JOK

Meraranaktuka https://lesson.edu.ru/03/11
N bubnuotexa [JOK

129 Hepewménnsie mpo6iieMbl aCTpOHOMUUT https://lesson.edu.ru/03/11
Pu3nYeCcKUil IPAKTUKYM IO TEME
"HccnmeqoBanne MarHUTHOTO TTOJIS
MOCTOSIHHBIX MArHUTOB" WJIH

130 "HccnengoBaHue CBOUCTB bubmmorexa [IOK

dbeppomarnetukoB" unu "UccnenoBanue
JEUCTBHUS MMOCTOSTHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

https://lesson.edu.ru/03/11
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131

132

133

134

@uU3NYECKUN IPAKTUKYM 110 TEME
"NU3mepenue cuinbl Amrepa" uinu
"M3yuyeHune 3aBUCUMOCTH CUJIbI AMIiepa
oT cwibl Toka" i "Onpenenenue
MAarHuTHON MHAYKIIMU Ha OCHOBE
nu3MepeHus cuibl Ammnepa"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue ABJICHUS
3J€KTPOMArHUTHOW MHAYKUIUHU'" WIH
"OnpeneneHne MHAYKIUU BUXPEBOTO
MarHuTHOTO 1mosa"

Ou3nyeckuil MPakTUKyM IO TeMe
"UccnenoBanue ABJICHUS
camounaykiun" wnu "Coopka Moenu
AJICKTPOMArHUTHOTO reHeparopa’

@uU3NYECKUI NPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOIHBIX
KoJie0aHui HUTSIHOTO U MPY>KUHHOTO
MasTHHKOB"

bubmuorexa [JOK
https://lesson.edu.ru/03/11

bu6mmoreka [IOK
https://lesson.edu.ru/03/11

bu6mmoreka [IOK
https://lesson.edu.ru/03/11

bu6mmoreka [IOK
https://lesson.edu.ru/03/11

135

@uU3NYECKUI NPAKTUKYM 110 TEME
"[IpeobpazoBaHue YHEPTUU B
IIPYKUHHOM MasiTHUKE"

bu6mmoreka [IOK
https://lesson.edu.ru/03/11

136

@u3nYeCKUil NPAKTUKYM IO TEME
"MccnenoBanue nepeMEeHHOr0 TOKa
yepes MOCIIeJ0BATEIbHO COeIMHEHHBIE
KOHJIEHCATOP, KaTyLIKYy U pe3ucTop"
unn "HccnenoBanue paboTh
HCTOYHUKOB CBETA B LIENIH IEPEMEHHOTO
TOKa"

bu6mmorexa [IOK
https://lesson.edu.ru/03/11
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@uU3NYECKUN IPAKTUKYM 110 TEME

137 "N3yuyeHue napamMeTpoB 3ByKOBOM bubmmorexa LIOK
Y " pametp Y https://lesson.edu.ru/03/11
BOJIHBI
@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nokasaresis npeioMIIeHus
138 crekna" wim "[lonydenue n3odpaxeHus bubmmorexa LIOK
Y P https://lesson.edu.ru/03/11
B CHCTEME U3 INIOCKOTO 3epKajia U
JUH3BI"
@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO PacCTOSHUS OT BelecTBa (Ha bubnnorexa [HOK
MIpUMEPE KUJIKUX JIMH3)" WK https://lesson.edu.ru/03/11
"N3mepenue GOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"
@uU3NYECKU NPAKTUKYM 110 TEME
140 "HabOmronenue nqudpakuuu bubmmorexa LHOK
P ’ | https://lesson.edu.ru/03/11
UHTEepEPEHIINH U TOISIPU3ALMH CBETa
@uU3NYECKU NPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
141 eJIATUBUCTCKHUX YacTull (110 bubmmorexa LHOK
P https://lesson.edu.ru/03/11
(dboTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"
@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue nocrossHHOM [Inanka Ha
142 OoCHOBe uccienoBanus Goroadpdexra" bubmorexa LHOK
" https://lesson.edu.ru/03/11
nin "HccnenoBanne 3aBUCUMOCTH CHITBI
TOKA Yepe3 CBETOAMO]I OT HANPSIKEHUS "
143 duznyeckuil NpakTUKyM IO TeMe bub6nuorexa [IOK

"UccnenoBanue criekTpa pa3pekeHHOTO

https://lesson.edu.ru/03/11
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aTOMapHOI0 BOJIOPOJa U U3MEPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paginoakTUBHOTO (poHa
C MCIIOJIb30BaHUEM JJ03UMETpa" UIIU
"N3y4eHue moriaomeHus 6eTa-4acTuil
alNrOMUHUEM"

bubmuoreka [JOK
https://lesson.edu.ru/03/11

145

146

147

148

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenus 38€31H0T0 HEOa
HEBOOPYKEHHBIM I'JIa30M C
HCI0JIb30BAHUEM KOMIIBIOTEPHBIX
IIPWIOKEHUH IS ONPEACIICHUS
MIOJIOKEHUSI HEOEeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CesepHoro nosyuiapus u sipkue
3BE31b6!" min "HaOmroqeHus B TEIECKOII
JlyHsl, IU1aHET, TYMaHHOCTEN U
3BE3IHBIX CKOILIEHUN"

O06o001IeHrEe U CHCTEMATH3alNs 3HAHUHA.
Ponb pusuku u actpoHomMuu B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIbHON U 3TUYECKOM chepax
JIEATEILHOCTH YeJIOBEKA

O0001IeHNEe U CHCTEMATH3alNs 3HAHUIA.
Ponb u MecTo hU3MKHM ¥ ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA
O0001IeHNEe U CHCTEMATH3alNs 3HAHUIA.
Ponb ¢pusnueckoii Teopun B
(hopMUpOBaHHUH TIPEICTABICHHN O

bu6mmoreka [IOK
https://lesson.edu.ru/03/11

bu6mmoreka [JOK
https://lesson.edu.ru/03/11

bubmuorexa [JOK
https://lesson.edu.ru/03/11

bu6mmoreka [IOK
https://lesson.edu.ru/03/11
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(bu3HUECKOi KapTUHE MUPA, MECTO
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOJIE

149 O06o01IeHre U CHCTeMaTU3alus 3HAHUN bubnmoreka [JOK
o Teme "Kunemartuka" https://lesson.edu.ru/03/11
150 O06o001meHne U cucTeMaTHU3alnsl 3HAHUI bubmuorexa [JOK
o Teme "Kunemartuka" https://lesson.edu.ru/03/11
151 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI bu6mmoreka [IOK
mo teme "Iunamuka" https://lesson.edu.ru/03/11
152 O0o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN bubnuorexa [JOK
o Teme "CraTuka TBeporo Tena" https://lesson.edu.ru/03/11
O06o001eHre u cucTeMaTr3als 3HaHUIA
153 1o TeMe "3aKOHBI COXPAaHCHHS B bubmorexa [IOK
" P https://lesson.edu.ru/03/11
MEXaHUKe
O06o0meHre 1 cucTeMaTr3aIs 3HaHHH
154 1o Teme "OCHOBBI MOJIEKYJISIPHO- bubmorexa [IOK
o " P https://lesson.edu.ru/03/11
KHHETUYECKOUN Teopuu
O06o06mmenne 1 cucTeMaTHU3aIys 3HaHUI
155 mo teme "TepMmoaumHamuka. TemnnoBeie bubmorexa [TOK
., pyoa ' https://lesson.edu.ru/03/11
MaIlTuHbI
O06o00menne 1 cucTeMaTH3aIns 3HaHUI
156 1o TeMe "ArperaTHbie COCTOSIHHS bubmiorexa HOK
P " https://lesson.edu.ru/03/11
BerecTBa. MazoBbIe MEPEXO/IbI
157 O06001enre u cucTeMaTr3aIs 3HaHUIA bubnmoreka [JOK
o Teme "DnekTpuyeckoe noe" https://lesson.edu.ru/03/11
158 O060061IeHre U crucTeMaTU3alus 3HaHUN bubmuotexa [JOK

110 TeMe "[1oCTOSAHHBIN 2IEKTPUUECKU

https://lesson.edu.ru/03/11
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TOK

159 O06o001meHre U cucTeMaTHU3alysl 3HAHUI bubmuorexa [JOK
o Teme "Toku B pa3uyHbIX cpeaax” https://lesson.edu.ru/03/11
160 O06o001eHre u cucTeMaTr3aIs 3HaHUIA bubmuorexa [JOK
1o teme "MarauTtHoe nose" https://lesson.edu.ru/03/11
PesepBHbiil ypok. O000IICHHE 1
P P . bubmuoreka [JOK
161 CHUCTEMaTHu3allMs 3HAHUH 110 TeMe
" " https://lesson.edu.ru/03/11
DNeKTpOMarHUuTHAs UHIYKITHS
PesepBHbliil ypok. O000IICHHE 1
P P . bubmuorexa [JOK
162 CHUCTEeMaTHU3aIvs 3HaHUH 110 TeMe
" " https://lesson.edu.ru/03/11
Mexaandeckue KojaeoaHus
PesepBusblii ypok. O0001IEHIE U
P P . bubmuorexa [JOK
163 CUCTEMaTH3aIUs 3HAHUH 110 TEME
" " https://lesson.edu.ru/03/11
DNEKTPOMAarHUTHBIE KOJICOAHUS
PesepBHrliit ypok. O6o01ieHne 1
164 CHCTEMATHU3allNs 3HAHUM 110 TEME bu6mmorexa [IOK
"MexaHHUYECKUE U DJIEKTPOMArHUTHbBIE https://lesson.edu.ru/03/11
BOJIHBI"
PesepBHbIil ypok. O600mIIeHHE 1
165 CI/ICTEM&TI/IL%ZI_II)I/ISI 3HAHUU MO TeMe bubmorexa HOK
" " https://lesson.edu.ru/03/11
Onrtuka
PesepBubii ypok. O00011I€HIE 1
PBHBIH YP ' Bu6mmorexa IJOK
166 CHCTEMATH3AIMs 3HAHUI 110 TEME
" " https://lesson.edu.ru/03/11
OcnoBel CTO
PesepBabIil ypok. O600IIEeHHE 1
P P 1]1 bubnmoreka [JOK
167 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe
" . " https://lesson.edu.ru/03/11
KopmyckynspHO-BOTHOBOH JAyan3M
168 PezepBHblit ypok. O0001IeHNE 1 bubnuorexa [IOK
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cUCTEMATH3AallNs 3HAHUI 10 TEME
"®usuka atoma"

https://lesson.edu.ru/03/11

PesepBHelil ypok. O600mIeHHE 1

CHCTEMAaTHu3allMs 3HAHUH 110 TeMe bubmuorexa [JOK

169 1
"®du3ukKa aTOMHOTO S7pa U https://lesson.edu.ru/03/11
3JeMEHTapHbIX YacTull"
PesepBusblii ypok. O0001IEHIE 1

P P EH bubmuorexa [JOK

170 CHCTEMAaTH3aINsI 3HaHUH T10 TeME 1

" " https://lesson.edu.ru/03/11
DeMeHTHI acTpO()U3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka. MonekymspHas ¢pusuka. TepmoauHamuka, 10 kinacc/ Mskuiies
I'.4., byxosues b.b., Corckuit H.H. nox penakuueii [lappentrenoii H.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» duzuka. MonekynsapHas pusuka. Tepmonunamuka, 11 kitace/ Msikuies
I'.41., byxosues b.b., Corckuit H.H. nox penaknueii I[lapdentreBoit H.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

O.U. I'pomueBa: @uzuka. 10-11 knaccel. COopHUK 3a/1a4 K yueOHukam ['.51.
MskuleBa;

A.I1. PermkeBuu: @usuka 10-11 knacesl. COopuuk 3a1a4 Kk yueOHukam I°.51.

Msakuiiesa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnuroreka I{OK https://lesson.academy-content.myschool.edu.ru/03/10
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