MUWHUCTEPCTBO MIPOCBENIEHUA POCCUIICKOM ®EJIEPAIIIN
MunucrepcTBo oopaszoBanusi PocToBckoii o01acTu

YupasJ/jieHue 00pa3oBaHusi AAMUHUCTPAIMHU 3ePHOTPAICKOr0 paioHa

MBOY KonzaBoackas COIL
PACCMOTPEHA COI'JTACOBAHA
Ha 3aceganuu MO PykoBoaurens
€CTECTBEHHO- METOAUYECKOTO COBETH
MATEMATUYECKOTO IUKJIA V. O
% Hemrunaa
MHPOHIHH‘{CHKO B.B. !lporoxon Nel

Tporokon Nel oT «27» 08 2026 .

ot «27» 08 2026 r.

PABOYAS IPOTPAMMA
(ID 11125716)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

st ooywatromuxest 10-11 knaccoB

xyTop YepnsbieBka 2026 roa



INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpOBHE CpEIHEro oOIiero oOpazoBaHHs pa3paboTaHa Ha
OCHOBE TIOJOXEHUH M TpeOOBaHWI K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOM HpPOTrpaMMBL,
npeactaBieHHbix B GI'OC COO, a Takke ¢ yuérom denepaibHOW paboyell mporpamMmbl BOCIIUTAHHS U
KOHIIENLMY IpenojaBaHus yueOHoro npenmera «Pusuka» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
®enepanyn, pearu3yonX OCHOBHbIE 00pa30BaTeNIbHbIC TIPOTPAMMBI.

Copneprxanue mporpammbsl 10 (U3HMKE HANpaBICHO HAa (OPMUPOBAHHME ECTECTBEHHO-HAYYHOU KapTHHBI
mupa obydarouuxcs 10—11 kmaccoB npu o0ydeHun ux (uszuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-
NeATeIbHOCTHOTO Tmoaxona. IIporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm DOI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAIIPEIMETHBIM PE3yJIbTaTaM OOY4YeHHUs, a TAKKE YUUTHIBACT
HEOOXOMMOCTh peallu3alliil MEXKIIPEIMETHBIX CBs3€il (U3MKH C eCTeCTBEHHO-HAyYHBIMH Y4EOHBIMH
npeagmeramMu. B Hell onpenensioTcsi OCHOBHBIE L€ M3Y4eHUs (U3UKUM HAa YpPOBHE CpEIHEro oOuIero
o0pa3oBaHMs, IJJaHUPYEMble pPE3yJlbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIC, METalpeAMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma o (u3mKe BKIIOYAET:

e IUIAHUpPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (pu3uKu Ha 6A30BOM YpOBHE, B TOM YHCIIE MPEIMETHEIC
pe3yabTaThl 110 roJjamMm 00yueHMs;

e cojuepxaHue yuyeOHoro npeamera «Pu3nka» 1o rogam o0yueHusl.

®du3nka KaKk Hayka 0 HamOoJee oOIMX 3aKOHAX MPHUPOJIbI, BHICTYNAsi B Ka4eCTBE y4eOHOTO MpeaAMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HaHMIA 00 okpyskatouiem Mupe. LIIKombHbIH Kype QU3UKH —
CHCTEMOOOpa3yIOLMi /151 €CTeCTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (DU3MUYECKHE 3aKOHbI
JeKaT B OCHOBE IPOIIECCOB W SIBICHUM, M3ydaeMbIX XuUMHeW, Ouosorued, Qusmuueckoil reorpadueit u
actpoHomuei. lMcnonp3oBaHWE W aKTUBHOE NPUMEHEHHE (PU3MUECKUX 3HAHUHN ONpeAessieT XapakTep Hu
pa3BUTHE pa3HOOOPa3HBIX TEXHOJIIOTUH B cdepe PHEPreTHKH, TPAHCIIOPTA, OCBOSHUS KOCMOCA, MOIYyYCHHS
HOBBIX MAaTepHUajoB C 3a/JlaHHBIMU CBOMCTBaMHU U Jpyrux. M3ydyeHue (U3MKM BHOCUT OCHOBHOHM BKJIaja B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOU KapTUHBI MHpa 00ydaroumxcs, B GopMupoBaHre yMEHUI NPUMEHATh
Hay4YHBI METOJI TO3HAHUS NP BHIMOJIHEHUN UMU Y4€OHBIX UCCIIETOBAHUM.

B ocHOBy kypca ¢u3MKM A1 YPOBHS CpEJHEro oOIero odpa3oBaHUs MOJOXKEH s HAEH, KOTOpbIe
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTUYECKHM 3aBEpIIEHHBIM, OH COJEPKHT
MaTepuai U3 BceX pa3zesioB (U3KKH, BKIIIOUAET KaK BOIPOCH KJIACCUYECKON, TAK U COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEW Marepuall Kypca GU3MKH 00beAMHEH BOKPYT (PU3MUECKUX
Teopuil. Benymum B Kypce siBisercss GOpMHpPOBaHME IMPEICTABICHUA O CTPYKTYPHBIX YPOBHSAX MaTepHH,
BELIECTBE U IOJIE.

Hoesn ecymanumapuzayuu. E€ peanuzanus mpeanosiaraeT HMCIoiIb30BaHHE T'yMaHUTApHOTO IMOTEHIIMAa
¢u3NuecKoil HayKd, OCMBICIEHUE CBS3W DAa3BUTHUS (QU3UKKM C pa3BUTHEM OOIIECTBAa, a TaKXke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou manpaenennocmu. Kypc (us3uku mpeanonaraeT 3HaKOMCTBO C IIUPOKUM KPYrom
TEXHUYECKHUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoesn osxonocuzayuu peamusyeTcsl IMOCPEICTBOM BBEJIEHUS DJIEMEHTOB COJEP)KaHHSA, MOCBSIIEHHBIX
HKOJIOTUYECKUM Tpo0JieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBbl C PAa3BUTHEM TEXHHKH W TEXHOJIOTHUH, a
TaKxke 00CyKAeHUs TPoOIeM pallMOHAIBLHOIO MPUPOIOTIONIB30BAHUS M HKOJIOTHYECKOH 6e30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (GU3MKH Ha YpOBHE CpeaHEro oouiero o0pa3oBaHUsS SBISIOTCS
¢busnueckue teopun (popmMHpOBaHUE MPEICTABICHUN O CTPYKTYpe MOCTPOEHHs (PU3MUECKON TEOpuH, POIU
(GyHIaMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O NPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHIA, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucreMHO-IeTENBbHOCTHBINA MOJIX0 B Kypce (DU3MKU peau3yeTcs MpexkJie BCEro 3a CUET OpraHu3aluu
SKCIIEPUMEHTAJIbHOW JiedATenbHOCTH oOydaromuxcs. Jlng 0a3oBoro ypoBHS Kypca (U3HKH — 3TO
UCMOJIb30BAHUE CUCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U JIabOpaTOpHBIX padoT,



KOTOpbIe B TMporpamMme 1o (u3uke OOBEIUHEHBI B OONIMH CIHCOK YYEHWYECKHX MPAKTHYECKUX PadoT.
Bbinenenne B yKa3aHHOM TiepedHe J1aOOpaTOpPHBIX padOT, MPOBOAMMBIX JJIsi KOHTPOJS M OLECHKH,
OCYILIECTBISICTCS YYaCTHHUKAMH 00pa3oBaTEIbHOIO Mpolecca HCXOAsd U3 OCOOEHHOCTEH IIaHMPOBAHUS U
ocHauieHus kabunera ¢puszuku. [Ipu sTom obecrieunBaeTcs oBiaeHne 00ydamUMUC YMEHUSIMU IPOBOIUTH
KOCBEHHBIE U3MEPEHHS, HCCIICOBAHMS 3aBUCHUMOCTEH (PU3NYECKHMX BEIMYUMH M IOCTAHOBKY OIIBITOB IIO
IIPOBEPKE NPEJIOKEHHBIX TUIIOTES.

bosbii0€ BHUMaHUE YAEISETCSA PELICHUIO PACYETHBIX U KaUECTBEHHBIX 3a1a4. [Ipu 3ToM 11 pacu€THBIX
3a/la4 IPUOPUTETOM SIBIISIOTCS 33/1a4dl C SBHO 33JaHHOM (DU3MUECKON MOJEJbIO, MO3BOJISIIOIINE MPUMEHSITh
M3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pasnenoB. [lnsi KayecTBEHHBIX 3aJad IPUOPUTETOM SBISAIOTCA 33JaHHUsl Ha OOBSCHEHUE IPOTEKAHUS
(¢u3nUecKuX SBICHUN W MPOIECCOB B OKPY)KAIOLIEH >KU3HHU, TpeOylomue BbIOOpa (pU3HUecKoi MOAenH s
CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY O0ECIEYEHUI0 YYeOHOTO
nporiecca 0a30BbIi YpOBEHb Kypca (DU3UKK Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHUs JOJDKEH M3ydaThCs B
YCIOBHSX MPEIMETHOr0 KaOuHeTa (U3MKM WIM B YCIOBUSX HMHTEIPHPOBAHHOTO KaOWHETa INPEIMETOB
€CTECTBEHHO-HAYYHOrO Iukia. B kabunere ¢u3uku [H0KHO OBITH HeoOxoaumoe JabopaTopHoe
o0opynoBaHuE /Jisl BHIMOJIHEHHS YKAa3aHHBIX B MpOrpamMme 1o (pu3MKe YUYCHHMUECKUX MPAKTUYECKUX paboT U
JIEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JlemoHcTpanmoHHOE 000pynoBaHHE (OPMUPYETCS B COOTBETCTBUM C IPUHLMIIOM MHHMMAJIbHOU
JOCTaTOYHOCTH M 00ECleYrBaeT ITOCTAHOBKY IEPEUYUCICHHBIX B MporpamMme Mo (QHU3UKE KIHYEBBIX
JEMOHCTpPALMKA ISl UCCIIEAOBAHUS U3y4aeMbIX SIBICHHH M MPOIECCOB, YMIUPUUYECKUX U () yHIaMEHTaIbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE ISl YYCHHYECKHX NPAKTUYECKHX pPaboT (opMHUpyeTcs B BHIE
TEMaTUYEeCKHX KOMIUIEKTOB W OOecmeduBaeTcs B pacuéTe OJHOrO0 KOMIUIEKTa Ha JBYX OOYYaIOLIUXCS.
Tematuueckue KOMILIEKTHI JaOOPAaTOPHOTO OOOPYIOBAHUS JIOJKHBI OBITH MOCTPOCHBI HAa KOMILIEKCHOM
WCIOJIb30BaHUN AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE€ KOMIBIOTEPHBIX M3MEPUTENIBHBIX CHUCTEM B
BUzIe HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BaHUH SBISIOTCS:

e (opMupoBaHHE MHTEpECA U CTPEMJICHHUS 00YYaIOLMXCs K HAYYHOMY M3Y4EHHUIO MPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e  pa3BUTHE MPEACTABICHUI O HAaydHOM METOJE€ MO3HaHWs U (OPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBIICHHUSIM;

e (opMupoBaHHE HAYYHOIO MHMPOBO33PEHHs KaK pe3yjbTaTa U3y4yeHHs OCHOB CTPOEHHUS MaTepuu U
(byHIaMeHTAJIbHBIX 3aKOHOB (DM3UKH;

e (dopMupoBaHHEe YMEHUN OOBACHATH SIBICHUS C HCIOJIH30BAHWEM (U3UUECKUX 3HAHWN M HAyYHBIX
JI0Ka3aTeNbCTB;

e (hopMupoBaHHe MpeICTaBICHUHN O PoiK (PU3MKK [T pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
Y TEXHOJIOTHM.

Joctuxenne 3TUX 1enell o0ecreurnBaeTcsl pelieHueM CIeIyIomMX 3a7ad B MpOoIecce M3ydeHus Kypca
(bU3MKN HAa YpPOBHE CpeAHEro o01ero o0pa3oBaHus:

e  MpHUOOpPETeHHE CUCTEMBbI 3HAHMH 00 OOMMX (U3NYECKHX 3aKOHOMEPHOCTAX, 3aKOHAaX, TEOPHSX,
BKIIOUAsi MEXAHUKY, MOJEKYIAPHYIO (U3HKY, SJIEKTPOJUHAMHKY, KBAaHTOBYIO (U3UKY U DIEMEHTHI
acTpopU3UKH;

e (opMupoBaHHE YMEHUH PUMEHSTH TEOPETUICCKHUE 3HAHUS TSI OOBICHEHNS (GU3NIESCKHUX SIBICHUI B
MIPUPOJIC U AJIS IPUHATUS IPAKTUUECKUX PEIICHUH B OBCEAHEBHON KU3HU;

e  OCBOEHHME CIOCOOOB pELICHHs PA3IMYHBIX 337ay C SIBHO 3aJaHHOM (pu3nueckod Mojelnblo, 3ajad,
[10/Ipa3yMeBalOIINX CaMOCTOSITENIbHOE CO3JaHNe (PU3NYECKON MOJIENH, aJIeKBaTHOM YCIIOBUSAM 3a/1auH;

e TOHMMaHWe (U3HYECKHMX OCHOB W TIPUHIMIIOB JIEHCTBHS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;



e OBJIAJCHHE METOJAaMH  CaMOCTOSATENbHOIO  IJIAHUPOBAHUS M HPOBEAEHUS  (PU3MUECKUX
HKCHEPUMEHTOB, aHajh3a M HWHTEPIpETalud WHPOPMALUU, OIpPENeICHUs] IOCTOBEPHOCTU IOIyYECHHOTO
pe3yibTara;

e CO3/IaHUE YCIIOBHH Ui pa3sBUTHS YMEHUH TPOCKTHO-HCCIICOBATEIBCKON, TBOPYECKOMN
JESITeTbHOCTH.

Ha usyuyenue ¢usuku (0a30BBIii ypOBEHb) Ha YPOBHE cpenHero obmiero obpaszoBanus orBoautcs 136
yacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4aca B HEJIEIO).

[Ipennaraemerii B mporpaMme o (Gu3UKe MEPEeYeHb JTA0OPATOPHBIX M MPAKTHYECKUX PAOOT SBISETCS

PEKOMEH/IOBAaHHBIM, YYUTENb JeJlaeT BBHIOOp MpOBEACHMS JTaOOPATOPHBIX pPAbOT U OMBITOB C YYETOM
WH/IMBUYAJIBHBIX OCOOCHHOCTEH 00yJarOInXCA.

COJAEPKAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 TO3HAHMS

®u3uka — Hayka o npupone. Haydnsle METOIBI ITO3HAHMS OKPYXKAOLIEro Mupa. Posib 3kcriepumeHTa u
TEOPHH B IIPOLECCEe MTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.

MogenupoBanue ¢usuueckux sBIeHUNH M mpoueccoB. Hayunble runores3bl. DU3MUECKUE 3aKOHBI U
Teopur. [ paHUIIBI TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [I[pHHIIAIT COOTBETCTBHSL.

Ponp u mecto ¢u3ukm B (GOPMHPOBAHWU COBPEMEHHOW HAYYHOW KAapTHUHBI MHUpPA, B MPAKTHYECKON
NESATEIIBHOCTH JIIOJEH.

Jlemoncmpayuu

AHaIIOroBbIe U U(PPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JBHKeHHE. (OTHOCUTENBHOCTh MeXaHuWdyeckoro aABwxkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepuaIbHOU
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopauHaT. Cll0)KeHHEe IEpEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE MpsMOJIMHEiHOe JBUkeHue. ['paduku 3aBHCHUMOCTH KOOpJMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIIECHUS MaTEPUATIbHOU TOUYKH OT BPEMEHHU.

CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. [[BrmkeHne MaTepruaibHONM TOYKH MO OKPYKHOCTH C TOCTOSTHHOW 1O MOJTYJIIO
CKOpOCTBIO. YTJIOBasi CKOPOCTb, IMHEWHast ckopocTh. [leprnon u yacrota obpamenus. LlenTpocTpeMuTensHoe
YCKOpEHHUE.

TexHUuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JBUKEHHE CHApSIOB, LIETIHbIE U
PEMEHHBIE TIEpEeAaYH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[Tpeobpa3zoBanre ABMKEHUN € UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

ITanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBuxeHus tena, OpoIIeHHOr0 O] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3y4yeHne HEpaBHOMEPHOI'O ABUKEHHUSI C LIENBIO ONPEIETICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY MYTSIMH, NPOHACHHBIMH TEJIOM 3a IIOCIEN0BATENIbHBIE PaBHBIE
MIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHHH C HAYaJIbHOI CKOPOCTHIO, PaBHOU HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOIIEHHOTO FOPH30HTAIBHO.



Tema 2. /lunamuxa

ITpunuun otHocutenbHOCTH ['anunes. [lepssoiii 3akoH HeroToHa. HEepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunuu cui. Bropoii 3akoH HeroToHa [u1si MaTepuanbHON TOYKH.
Tpertnii 3akoH HprOTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKkoH BceMupHOro TsaroreHus. Cuna Tsxecty. IlepBast kocMHuyecKkas CKOpPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Bunbl Tpenust (mokos, ckoibxeHHs, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuina TpeHus
CKOJIb)KEHUS U cuia TpeHus nokosd. Koadduuuent tpenus. Cuia CONpOTHBIIEHUS NPU ABWKEHUU Tesla B
KUJKOCTHU WIH rase.

[ToctynarenpHoO€e 1 BpalllaTelbHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MoMeHT cuibl OTHOCUTENBHO OCH BpaleHus. [lnedo cuibl. Y cnoBus paBHOBECHs TBEPAOIO TENA.

TexHHYECKHE YCTPOMCTBA M IPAKTUYECKOE IPUMECHEHME: IMOAIIUIIHUKH, IBHKEHUE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIIUX TEJl.

BTtopoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opmMaruu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tesa. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3yuenue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE M PE3MHOBOM 00pasle, OT uX
nedopmariiu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

Hmnynbe MaTepuaabHOM TOYKH (Tella), CUCTEMBbl MaTepUalbHbIX TOYeK. MMmynbc CUiibl U M3MEHEHUe
UMITyJIbCa TeJla. 3aKOH COXPaHEHUsl UMIyJbca. PeakTuBHOE JBUKEHHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHNN KHHETUYECKON SHEPTUH.

[TorennuanbHas sHeprusa. IloreHnmanbHas dHeprus  ymnpyro Ae(OpMUPOBAHHOM  MPYXKHUHBI.
[ToTenunanpHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuManbHbBle U HEMOTEHIMANbHbIE CHIIbI. CBA3b pabOThl HEMOTEHIMAJIBHBIX CUJ C HW3MEHEHHEM
MEXaHUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuyeckue ycTpolcTBa W MpPaKTUUYECKOE MPUMEHEHHE: BOJOMET, KOMNEp, MPYKUHHBIA MHUCTOJNET,
JBUKEHHE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexon moTeHIIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHne abcoItOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBA3M pabOThl CHIIBI C HM3MEHEHHEM MEXaHWYECKOM »JHEpruu Tejaa Ha IpuMepe
pacTsKEHUS PE3UHOBOTO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA



Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOM TEOpUH M MX OMBITHOE 000CHOBaHHe. bpoyHOBCKOE
nskenue. Juddysus. Xapakrep ABKEHHUS M B3aUMOJCHCTBHS YacTULl BellecTBa. MOJEIN CTPOCHUS ra30B,
KHUAKOCTEH U TBEPABIX Teld U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenei. Macca u pa3mepbl
Mmouekyil. KonuuectBo BemectBa. [loctossuaass ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcusi.

Mopnens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOpUU UJI€AIbHOIO ras3a.
AGcontoTHas Temreparypa Kak Mepa CpeqHell KMHETMYEeCKOW PHEpruM TEIUIOBOTO JBHKEHHS YacCTHI] rasa.
[lIxana temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akon JlainpToHa.
W3onpoueccsl B MAEAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. |'paduueckoe mpeacraBieHne
M30TPOLIECCOB: U30TEpPMa, H30X0pa, n3obapa.

TexHUyecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOUIME JAWCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJEKYT OpPraHUYEeCKUX
COCIMHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY JABIECHUS ra3a Ha CTEHKH COCyAa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Omnpenenenne Macchl BO31yXa B KJIaCCHON KOMHAaTe Ha OCHOBE U3MEpEeHUN 00bEMa KOMHATHI, JaBICHUS U
TeMIlepaTypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMmoauHamuueckasi cucreMa. BHYTpeHHssI SHEprusi TEpMOAMHAMHYECKON CHCTEMBbl M CHOCOObI €€
n3MmeHenus. KonuuectBo TerioTsl U pabota. BHyTpeHHsIsI S3HEPTHsl 0JIHOATOMHOTO HAEaJbHOr0 Ta3a. Bumabl
TEIUIONEPEeNay: TEIUIONPOBOAHOCTh, KOHBEKIMS, W3JIydeHHE. YAelnbHas TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBo TEmIoThl pu TeIionepeaaye.

[Tonsitue 06 ammabatHOM mporecce. [lepBriii 3akoH TepMoauHaMuKu. [IpuMeHeHUe TepBOTO 3aKOoHA
TEPMOJUHAMUKH K n3onporneccam. I'paduyeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCcTh MpoLEeccCoB B PUPOJIE.

TernnoBeie MamuHbl. [IpuHIMNBI AelicTBUSA TEIUIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPTUU B TEIUIOBBIX
MammHax. Koadduuuent nonesnoro aeiictBust TeruoBoil Mammuubl. Hukn KapHo u ero kosdduument
MI0JIE3HOTO AEMCTBUSI. DKOJOTUYECKHE MPOOIEMBbI TEIIOOHEPI€THUKH.

TexHUYECKHE YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: IBUTATE]Ih BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWJIBHUK, KOHAUIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpeHHEH 3HEepruM Teja MpU COBEPUIEHHHM pabOThI: BBUIET MPOOKH M3 OYTBUIKH O]
JEHCTBHEM CXKATOTO BO3]lyXa, HarpeBaHue d(upa B TaTyHHOU TpyOKe MyTéM TpeHHs (BUIC0IEMOHCTPAITHS).

H3meHeHne BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpy Teruionepeaaye.

OnbIT Mo aguabaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[Tapoo6pa3oBanue u kKoHaeHcalus. Mcnapenne u kunenue. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTH
Bo3ayxa. HacklmeHHslil map. YaenpHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTIEHUS! OT
JaBJICHUSL.



Teépnoe Temo. Kpucrammuyeckne u amopdHbie Tena. AHU30TPOMHS CBOWCTB KpucTauioB. Kuakue
kpuctaiuibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue W KpucTaM3auus. YJenbHas TEIIoTa IUIABJICHUS.
Cybnumarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoWCTBa M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U ICHUXPOMETP, KallOpUMETP,
TEXHOJIOTHH MOJy4YEeHUsI COBPEMEHHBIX MaTepHUAJIOB, B TOM YKCIIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenve npu noHM>KEHHOM JIaBJICHHH.

CriocoObl U3MepeHUs BIAKHOCTH.

Hablntonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenrie OTHOCUTEIBHOM BJIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Tel. OJNEeKTpUYecKuid 3apsna. JlBa Buga snekTpuueckux 3apsafaoB. lIpoBogHukw,
JTUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsgoB. 3akoH Kymnona. TodeuHbIH 3JEKTpUYECKUN 3apsif. DJIEKTPUUYECKOE TIOJIE.
HamnpsoxkénHocTs  anextpuyeckoro mnoisd. [IpuHmMnm Cyneprno3uuuvu — JIEKTPUYECKUX NOJIeH. JImHHMM
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PabGora cun osnektpocratuueckoro mons. [lorenmman. Pasnoctes mnotenmnuanoB. [IpoBoguuku wu
JTUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM TToJie. J{uanekTpruyeckas IpOHUIaeMOCTb.

OnektpoéMkocTh. KoHzaeHcaTop. DJIEKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpa. DHEprus 3apsyKEHHOTOo
KOH/JIEHCATOopA.

TexHuueckue  yCTpOMCTBA U IPAKTUYECKOE  MNPUMEHEHHUE:  BJIEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allliTa, 3a3€MJIEHUE JJIEKTPONpUOOpOB, KOHAEHCATOp, KONUPOBAIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Llemoncmpayuu

YCTpoCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DINeKTpocTaTUYECKas 3alluTa.

JIMdIIeKTpUKY B AJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOMIAAH TUIACTUH, PACCTOSIHUS MEXKTy HUMH
U AUDJIEKTPUUECKOM POHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

ONEKTpUYECKU TOK. YCIIOBUS CYIIECTBOBaHUs 3JIeKTpuueckoro Toka. Mcrounukm toka. Cuna TOKa.
[TocTossHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka LHenu.

ONEKTpUYECKOe  CONpOTHUBIEHUE. Y IIENbHOE  CONpOTHUBIEHUE BenlectBa. [locienoBarenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DONEeKTPOJABMKYIIAasi CHUJIa U BHYTPEHHEE CONPOTUBJICHHE HMCTOYHMKA TOKa. 3akoH OMa Juisi MOJTHOU
(3aMKHYTO) 2neKkTprueckoi nenu. Koporkoe 3aMbIkaHue.



DJIeKTpOHHAs TPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH COINPOTHBJICHHS METAJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBomauku. CoOCTBEHHass M MPUMECHAs MPOBOAMMOCTH IOJIYNPOBOJAHMKOB. CBoiicTBa pP-—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpax M paciulaBax »>JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAS JIUCCOLUALIUS.
DIEKTpOIH3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [lnazma.

TexHU4YeCKHne YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHHKHU
TOKa, JJICKTPOHArpeBaTelbHBIC MPUOOPHI, SJICKTPOOCBETUTEIBHBIC MPUOOPHI, TEPMOMETP COMPOTHUBICHHS,
BaKyyMHBIU JIHOJ, TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOITYIPOBOIHUKOBEIN U0/, TallbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa ¥ HapsOKSHHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS IMJIMHJIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUJIOIIAIM IONEPEUHOTO
CEUYCHHS U MaTepHala.

CMenraHHOe COSTMHCHUE TIPOBOTHUKOB.

[Ipsimoe u3MepeHue SICKTPOABMXKYIIEH cuiibl. KOpoTkoe 3aMbIKaHUE TallbBAHUYECKOTO JJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JAHO/1A.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

W3ydeHne CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

H3mepeHnue 37eKTPOABUKYIIEH CHUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBICHUS.

HabGnronenue anekTpoiusa.

Me:xnpeameTHblie CBS3U

N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 10 Kjacce OCYIIECTBISETCS C YU4ETOM COJEPKATEIHHBIX
MEXIPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnule nowsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAyYHOTO TO3HAHUS: SIBIICHUE, HAYUHBIN
(dakT, runoresa, (Quanyeckas BEIWYWHA, 3aKOH, TEOPHs, HAOIIOJEHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
MO/IEJIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHM, THHEHas QyHKIMs, Tapadomna, runepoona, ux rpaduku u
CBOWMCTBAa, TPUTOHOMETpUYECKHE (YHKUIMU: CHHYC, KOCHHYC, TAaHIEHC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMA HA OCU KOOPJUHAT, CII0’KEHHUE BEKTOPOB.

buonocus: mexaHnyeckoe ABW)KEHHE B JKUBOM mpupoae, AUPPy3Hs, OCMOC, TEMIO0OMEH >KHMBBIX
OpPraHu3MOB (BU/BI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DIEKTPHUUECKHE SBICHHUS B KUBOU MPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHUE AaTOMOB M MOJEKYJ, MOJIb BEIEeCTBA, MOJSpHAas
Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TeEJ, XUIKOCTEH W Ta30B, JJIEKTPUUECKHUE CBOICTBA METaJUIOB,
AIIEKTPOJIUTUYECKAS TUCCOIMAIINS, TAThBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodpazoBaHUE ABMKCHUN C HCHOJIB30BAHMEM MEXAHHM3MOB, YUET TPEHHS] B TEXHHUKE,
MOAIIUITHAKY, WCTOJB30BAHUE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTra, BOAOMET U JAPYTHE),
JIBUTATENIh BHYTPEHHETO CTOpaHMs, MapoBas TypOWHA, OBITOBOW XOJOJWIBHHUK, KOHAWIIMOHEP, TEXHOJOTHUU
MOJIYYEeHUS! COBPEMEHHBIX MaTepHaioB, B TOM YHCIE€ HAHOMATEpPHAIOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTaTUYECKAsT  3alllUTa, 3a3eMJICHHE  DJJEKTPONpPHOOPOB,  KCEPOKC, CTPYHHBIA  MPUHTED,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DJIEKTPOOCBETUTEHHBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC



Paszgea 4. diiekTpoanHamMuka

Tema 3. Maznumnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHBIE MarHUThL. B3anMo1eiCTBHE MTOCTOSSHHBIX MAarHUTOB. MarHutHoe mose. BekTop MarHuTHOU
UHAYKIUU. [IpUHIMO Cynepno3uuuu MarHUTHBIX moJied. JIuHuu marHuTHOM wHAyKuMU. KapTuHa nuHMM
MarHUTHOM MHAYKIMH MOJIs TOCTOSIHHBIX MarHUTOB.

MarnutHoe 1OJie MPOBOJHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUA MAarHUTHOTO TMOJISL JJIMHHOTO
MPSIMOTO TMPOBOJAHMKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJAHHMKA, KaTymIKM C TOKOM. OmbIT DIpcrena.
B3anMopeiicTBre MpoOBOIHUKOB C TOKOM.

Cwita Amniepa, €€ MOJlyJIb M HallPaBJICHHE.

Cuua JlopeHnia, e€ Moyib U HarpaBieHue. JIBuxkeHue 3apsskeHHON YacTHUIbI B OHOPOJAHOM MAarHUTHOM
noie. Pabota cuner Jlopena.

SIBneHne 3neKTpOMarHUTHOW HMHAYKUMH. 1IOTOK BEeKTOpa MarHMTHON HMHIAYKUUHU. DIJIEKTPOJABUKYILAS
cuiia MHAYKLIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKUuU Papanes.

BuxpeBoe anexTpuueckoe moje. IJIEKTPOABIKYIIAs Cujila HHAYKIMU B MPOBOJHHUKE, JBIXKYIIEMCS
MOCTYIATEIbHO B OJIHOPOJIHOM MarHUTHOM MOJIE.

[TpaBuio Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOMHIYKLIHUH. DJIEKTPOABUKYILAS CUJIa CAMOUMHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MAarHUThI, 3JIEKTPOMAarHUTHI,
3JIEKTPOJIBUTaTEelb, YCKOPUTEH 3JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUM MHOYKIMK MarHUTHOTO TOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBumno Jlenna.

3aBUCHUMOCTbD AJIEKTPOJBIKYIIECH CUIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHUs MarHUTHOTO TTOTOKA.

SIBrieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHne MarHuTHOTO NOJIsI KAaTYLIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

Pa3nea S. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOO HBIE MexaHWYecKUe Kojiebanus. ['apmonnyeckue konebanus. [lepuon,
4yacTtoTa, aMIuiuTyaa u Qasza konedanuid. IlpyxuHHBIM MasTHUK. MareMaTH4yecKUil MasTHUK. YpaBHEHUE
rapMoHUYecKUX kosnebanuii. [IpeBpaiienre sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbuplii kOHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHHS B HACATBHOM KojeOaTeabHOM
KOHTYype. AHAaJorusi MeXay MEXaHWYECKUMHU U JIIEKTPOMAarHUTHBIMU KoseOaHusiMu. ®opmyna Tomcona.
3aKOH COXpaHEHUs SHEPTUHU B UACATLHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBieHne o 3aTyxamoIuX KoyieOaHUsAX. BBIHYXIeHHble MexaHWueckue kojeOaHus. Pe3zonanc.
BbIHYX1€HHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHusI.

[TepemenHbIil TOK. CHHYCOMAATBHBIN TEpeMEHHBIA TOK. MOIITHOCTh MEPEMEHHOr0 TOKa. AMIUITUTYAHOE U
JENCTBYIOIIEE 3HAYECHNUE CHJIbI TOKA U HANIPSKECHHUS.



Tpancdopmarop. IIpousBoacTBo, mepenaya U MOTPEOJICHHE DJICKTPUUECKOW YHEPTUU. DKOJIOTHYECKUE
PUCKHM TpU MPOU3BOJCTBE AEKTpodHepruu. KylbTypa HCHOIB30BaHUSI 3JIEKTPOIHEPTHH B MOBCEIHEBHOU
KU3ZHHU.

TexHuueckue ycTpoWCTBAa U MPAKTUYECKOE IMPUMEHEHHUE: JJIEKTPUYECKHUH 3BOHOK, TI'€HEpaTrop
MEPEMEHHOT0 TOKa, JIMHUU JJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KoJieOaTeNbHON cUCTeMBbI (TIPY)KMHHBIN WM MATEMAaTUYECKUN MAsTHHK).

Hab6nronenue 3aryxaromnux Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumorpaMmbsl  (3aBUCUMOCTH  CHJIBI TOKa M HANpPSDKEHUS OT BPEMEHHU) JUIsSl DJIEKTPOMAarHUTHBIX
KoJeOaHuH.

Pe3onanc npu nociaea0BaTeIbHOM COSIMHEHUH PE3UCTOPA, KaTYIIKKM WHIYKTUBHOCTH U KOHJEHCATOpa.

Mogenb TMHAN 3IEKTPOIIepESauH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCMMOCTH IIEPUO/Ia MaJbIX KOJIeOaHUI Ipy3a HAa HUTU OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B €N U3 MOCIEA0BATENbHO COEIMHEHHBIX KOHIEHCATOpa, KaTyIIKU U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbsle 60IHbL

MexaHuyeckue BOJHBI, YCIOBUs pactpocTpanenus. llepuoa. CkopocTe pacmpocTpaHeHus M JUIMHA
BOJTHEL. [lonepeunsie U poaonbHbIC BOJMHBL. HTepdepenus u mudpakius MeXaHHIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBI. YCJOBHSI W3Iy4eHHUS SJEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTanus
BekTopoB E, B, V B osnextpomarnutHOil BonHe. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH: OTpa)KCHHE,
npesrioMIIeHue, mosipuzanus, Judpakius, uarepdeperius. CKOPOCTh AEKTPOMArHUTHBIX BOJIH.

[Ixana snekTpoMarHuTHHIX BOJIH. [I[prMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHU4eCKHEe yCTPOICTBA U MPAKTUUYECKOE TPUMEHEHHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBas
JTMArHOCTHUKA B TEXHUKE U MEAUIIMHE, pajap, paauonpuéMHNK, TEIEBU30D, aHTeHHa, Tenedor, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEeHHE TOMEPEUHBIX U MPOJIOIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYyKa.

Habmronenue orpaxkeHus U IpeIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm u AUPpakiid MEXaHUUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBaHue cBONCTB JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPEIOMIIEHUE, MOspU3alus, Tudpaxius,
uHTEpPEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeiiHOe pacmpocTpaHeHUEe CBeTa B OAHOpoAHOU cpene. JIyu csera.
To4euHbIi1 ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbBI OTpakeHus cBeta. [locTpoenne n300paxxeHui B IIOCKOM 3epKalie.

[Tpenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN ToOKa3aTenb mpeiomieHus. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil yroi MoJaHOro BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

Cobuparoiue M pacceuBarouye JUH3bl. ToHKas JnuH3a. POKYCHOE pacCTOSHHME W ONTHYEecKas cuia
TOHKOW nuH3BL. [locTpoeHue M300pakeHUil B COOMpPAIOIMIUX U pacceuBarolux juH3ax. DopMmyrna TOHKOU
JIMH3BL. Y BETUYEHUE, 1aBA€MO€ JTUH30MU.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBast ontuka. Watepdepenuns cera. KorepeHTHbIE MCTOYHHKH. YCIOBHS HAOMIOACHUS
MaKCUMYMOB U MUHHUMYMOB B HHT€P(EPEHIIMOHHOMN KapTHHE OT ABYX CHH(pA3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpakuvoHHas pemérka. YcioBue HAONIOIEHHUsS IJIaBHBIX MaKCUMYMOB IIpU
[1a/IECHUY MOHOXPOMATHYECKOro CBeTa Ha AU(PPAKIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHu4eckue yCTpOWCTBA M NPAKTUYECKOE MPHMEHEHHE: OYKH, Jymna, (oToammapar, MpOCKIMOHHBIH
anmnapar, MUKpOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKIUOHHAsS PEIIETKA, OJIIPOU.

Jlemoncmpayuu

[IpsaMonuHeHOE pacpoCcTpaHEHHEe, OTPAKEHHE U MpesloMIieHne cBeTa. OnTudeckue npudopsl.

[TostHOE BHYTpEHHEE OTpakeHHe. MoJieslb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Monenu MEKpOCKOIIa, TEJIECKOIa.

Habmionenue natepdepeHnm cBera.

HaGmonenue nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[Tosryuenue ciekTpa ¢ MOMOILBIO PU3MBI.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PELIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue CBONCTB U300paXKeHUM B TMH3AX.

HabGmronenue qucniepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH

['paHuIBl MPUMEHUMOCTH KJIacCHYecKoil MexaHHuKu. [locTynaTel cienuanbHOM TeOpUr OTHOCUTEILHOCTHU
WHBApUAHTHOCTb MOAYJSI CKOPOCTH CBETA B BAKyyMe€, IPUHILIUI OTHOCUTEIBHOCTH DHHIITEHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.

OHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmul K6AHMOBOI ONMUKU

®oronsl. opmyina [Inanka B3 3Heprun (HOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtxkperTe u uccnenopanue porodddexra. Onpitel A. I'. CtoneroBa. 3akoHsl hoTorpdexTa. YpaBHeHHE
OnHiTeitHa 1 porosddekra. «Kpacnas rpanuna» porodddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoilcTBa M MpaKTHUECKOe TIpHUMEHEHHe: (OTO3IEMEHT, (OTONATUUK, COJIHEYHAas
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtorddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopra no paccesuro o -yactull. [lnanerapuas mozens aroma.
[Toctynatsl bopa. M3nydenue u noriouieHrne (GOTOHOB MPH MEPEX0/e aTOMa C OJHOTO YPOBHS SHEPrUH Ha
npyroi. Bunsl cnektpoB. CriekTp ypOBHEHN 3HEpruy aToMa BOJIOPOJA.

BosHoBbIE cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.



CHOHTAaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuueckue ycTpolcTBa M MPAaKTUUECKOE IMPUMEHEHHE: CIIEKTPaIbHBIA aHAIMU3 (CHEKTPOCKOIN), JIa3ep,
KBaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumtoieHne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuneiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTHI, JOKAa3bIBAOIINE CIOXHOCTh CTPOCHMS sapa. OTKphITHE PagUOAKTUBHOCTU. ONBITHI
Pezepdopna mo ompeneneHuro coctaBa paguoakTHUBHOro wu3inydeHus. CpoiicTBa anbda-, Oera-, ramma-
n3NyyeHus. BnusiHue pairoakTUBHOCTH Ha )KMBBIE OPIraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens saapa ['eiizenOGepra—lBanenko. 3apsin sapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnaa. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue. 3aKOH paiiOaKTUBHOTO
pacraja.

OHeprus cBs3U HYKJIOHOB B sifpe. SnepHble cuiibl. JlegekT macchl sapa.

Snepusle peakuuu. [lenenue u cUHTE3 SAEP.

SAnepusiii peakrop. Tepmosinepuslii cunte3. I[IpoOrembl M TEPCHNEKTUBBI SIEPHONH SHEPreTHKU.
DKOJIOTMYECKHE aCIEKThI s,IEPHON IHEPTETUKH.

OnemMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAONIOIEHUS M PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuYecKkne yCTPOMCTBA W MPAKTHUYECKOE NPUMEHEHHWE: JO03MMETp, Kamepa BuibcoHa, sIepHBbIi
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA aCTpOHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE31bl, IUIAHETHI, X BUIUMOE JBH)KEHHE.

CounHeyHas cucrema.

Connue. ConHeuHas axkTuUBHOCTh. Wcrounuk sHeprun ConHua u 3BE34. 3BE3/ABI, UX OCHOBHBIE
XapaKTepUCTUKU. JlnarpaMMa «CIEKTpaIbHbIN KJIACC — CBETUMOCTBY». 3BE3/bI [NIABHON MOCIIEI0BATEIBHOCTH.
3aBUCHMOCTB «Macca — CBETUMOCTB» JJIsl 3BE3]] IVIABHOM MOCIIEA0BATEIbHOCTU. BHyTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUSI O TPOUCX0KICHUH U 3BOIONNH COJTHIIA M 3BE3/1. DTaIlbl )KU3HU 3BE3.

Mnineunsiii [lyte — Hama I'anaktuka. [lomoxenue m aBwxkenne ConHua B ['amaktuke. TUIBI rajakTUK.
Panuoranaxktuky u kBazapsl. YEpHbIE IBIPHI B s/IpaxX rajJlaKTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa66ma. Pazberanue ranaktuk. Teopust bonbiioro B3psisa.
PennkroBoe n3nydeHue.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabniooenus

HabmioneHuss HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX TMPUIOKEHUH JUIs
OTpe/ieNICHUs] TOJIOKEHHUsSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MIOJTYLIApUs U SIPKUE 3BE3IBL.



Hab6mronenus B Teneckon JIynsl, mutaner, Maeunoro [lytu.

O0o0maroniee NOBTOpPeHUE

Posb ¢u3uKu U acTpOHOMHUU B SKOHOMHYECKOM, TEXHOJOTMUYECKOW, COIMAIbHOM M 3THYECKOH cdepax
JeSITeNIbHOCTH YeI0BEKa, pOJib U MECTO (PM3UKHU M ACTPOHOMHUH B COBPEMEHHOM Hay4HOU KapTUHE MUPA, POJIb
¢busnueckoil Teopun B GOPMHUPOBAHUU MPEICTABICHUNA O (PU3NYECKOW KapTUHE MHUpaA, MECTO (HU3MUECKON
KapTUHBI MUpPa B OOIIEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUHA O IPUPO/IE.

Me:xknpeameTHbie CBSI3H

Wzyuenue kypca ¢uszuku 6a3oBoro ypoBHS B 11 kiacce OCyIIECTBISICTCS C YYETOM COJIEpPIKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnule nonsimusi, CBI3aHHbBIE C U3YYEHUEM METOJ0B HAyYHOT'O NO3HAHMS: SIBJIEHUE, HAYUHBIN
¢dakrt, rumore3a, ¢uU3NYECKas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, IKCIEPUMEHT, MOJCIUPOBaHUE,
MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUe CHUCTEMbl YypaBHEHUH, TPUTOHOMETpUYecKHue (GYHKIUHU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKAECTBO, BEKTOPbl M HX IMPOEKLUUU Ha OCH
KOOpJMHAT, CJIO)KEHHWE BEKTOPOB, TPOM3BOJHBIC 3JEMEHTApHBIX (QYHKIUI, MNpU3HAKH MOA0OHS
TPEYroJbHUKOB, OINpeIeJIeHHE MJIOMaAN UIOCKUX GUryp u oobéma ted.

buonocus: snekTpuyeckue SIBICHUSA B KMBOW MpUpOJIE, KojiebaTeabHble JABM)KEHUS B KHBOW MPUPOJIE,
OIITUYECKUE SIBJICHUS B )KUBOM NPUPOE, JEHCTBUE paiallii Ha )KUBbIE OPraHU3MBI.

Xumusa: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIMYECKAas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eocpaghus: MarHuTHBIE TONIOCA 3€MJIH, 3aJIe)KH MAarHUTHBIX PyA, (GOTOChEMKA 3€MHON MOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICEHUN.

Texnonozus: TAHAX ANIEKTPOIIEpead, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJABUIATENb, HHAYKIIMOHHAS
neyb, panap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYU-meub, NpPOEKIMOHHBIN ammapar,
BOJIOKOHHAS OIITUKA, COJTHEUHas barapesl.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro npeameta «Pu3nka» Ha YpOBHE cpeHEro o01iero oopazoBanus (6a30BbIi yPOBEHD)
JOHKHO  OOECTHeuuTh JIOCTIDKEHHE CIEAYIOUIUMX JIMYHOCTHBIX, METalpeIMETHBIX M  MPeIMETHBIX
o0pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHoro mpeamera «®@u3nKa» TOJKHBI OTPa)kaTh TOTOBHOCTh U
CIOCOOHOCTh 00YYaIOIIMUXCS PYKOBOJACTBOBATHCS CGHOPMUPOBAHHON BHYTPEHHEH MO3MLMENH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHEHTAllMi, TMO3UTHUBHBIX BHYTPEHHUX YOEXJIEHUH, COOTBETCTBYIOLINX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOro OOIIeCTBA, paclIMpeHHe >KU3HEHHOTO OmIbiTa M  OMbITa
JEATEIBbHOCTH B IIPOLIECCE PEAIM3alMA OCHOBHBIX HAIIPaBIECHUN BOCIIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCIIE
B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS:

v c(OPMHPOBAHHOCTh I'PAXKJAHCKON MO3ULUHU 00YJaIOIIErocst Kak akTUBHOT'O M OTBETCTBEHHOT'O YJICHA
POCCUICKOTO O0IIIEeCTBA;

v/ NIPUHATHE TPAJAULMOHHBIX 00IEYEeTIOBEYECKIX I'YMAaHUCTHUECKHUX U IEMOKPATUYECKUX 1IEHHOCTEH;

v TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEPECAX IPaXKAAHCKOr0 00IEeCTBa, y4aCTBOBATh B
caMOyIIpaBJI€HHH B 00pa30BaTEeNIbHON OpraHu3aIiig;

v/ yMEHHe B3auMOJIEHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C MX (DYHKIMIMHU U
Ha3Ha4YCHHEM;

v' TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH;



2) NATPHOTHYECKOT0 BOCTIMTAHMS:
v chopMHpOBAaHHOCTH POCCUICKON IPasKIaHCKOW UICHTHYHOCTH, TATPUOTH3MA;
v IIGHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHIKCHUSM POCCHMCKHX YYEHBIX B
o0nactu (PU3UKU U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
v' c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS,
v/ CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PELICHHs, OPUEHTHPYSACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEIbHOCTH YUEHOTO;
v/ 0CO3HaHUE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOWYUBOTO OyayIIEro;
4) 3cTeTHYeCKOT0 BOCIIMTAHMSA:
v OCTETHYECKOE OTHOUICHHE K MHpY, BKJIIOYas OSCTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢busnueckoil Hayke;
5) TPy10BOr0 BOCIIMTAHMS
v\ UHTEpeCc K pPa3nu4HbIM cepaM Mpo(hecCHOHAIBHOW NIeSATENbHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢U3MKO M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oynymiell mpodeccuu M peann30BHIBATH
COOCTBEHHBIE KHU3HEHHBIC TUIAHBI;
v TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHUIO B 00JIaCTH (DU3HUKH HA MPOTIKEHUN
BCEH KU3HU,
6) IK0JIOrH4€eCKOT0 BOCTUTAHUS
v c(hopMHpPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI, OCO3HAHUE TTI00ATBHOTO XapaKTepa SKOJIOTHUECKUX
npo0em;
v'  IUJIAaHMPOBAHUE U OCYLIECTBIICHUE JEHWCTBUKA B OKPYXKAIOLIEH CpeAe HAa OCHOBE 3HAHUS LEIer
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;
v/ paclIMpeHHe OMbITa IeATEeIbHOCTH SKOJIOTMYECKON HAMpaBIEHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHUHN
1o pU3HKE;
7) IEHHOCTH HAYYHOr'0 MO3HAHUS:
v cOPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHS
¢bu3nuecKoil HayKu;
v/ OCO3HaHHWE I[IEHHOCTH HAYYHOW [eATeIbHOCTH, TOTOBHOCTh B TIpoIecce U3Y4YeHHs (DUBHKU
OCYIIECTBIATH MPOEKTHYIO M UCCIIEIOBATENBCKYIO NEATENIbHOCTh HHIMBUYATbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruueckne aeicTBus:
v’ caMOCTOSITENbHO (POPMYIHUPOBATH U AKTYyalIM3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;
v\ ONpEeAensaTh LENH IEITENbHOCTH, 3a/1aBaTh MAPAMETPBI U KPUTEPUU UX JOCTUKEHHUS;
v BBISABJISATH SaKOHOMepHOCTI/I 158 HpOTHBOpC‘II/ISI B paCCManI/IBaeMBIX (1)I/I3I/I‘ICCKI/IX SBJICHUAX
v paspabaThiBaTh IJIaH pEIIEHUS MPOOJIEMBI C Y4E€TOM aHaldM3a HMMEIOIIUXCS MAaTepHAbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;
v BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTh, OLICHHUBATH COOTBCTCTBHEC pGSyJ'II)TaTOB OejisiM, OLCHHMBATh
PHUCKY MOCTEACTBUIN AEATEILHOCTH,
v KOOPJIMHUPOBATH U BHITIOIHATH PAa0OTY B YCIOBUSAX PEAbHOTO, BUPTYaTLHOTO M KOMOMHUPOBAHHOTO
B3aMMOCHCTBUS;
v paSBI/IBaTI) eraTI/IBHOC MBIIIJICHUEC HpI/I peI]_IeHI/II/I JKN3HCHHBIX npo6neM.
ba3oBble ncciaenoBarejbcKkue AeHCTBHSA.
4 BIIAACTH HayLIHOﬁ TCpMHHOJ’IOFHCfI, KJIFOUCBBIMU ITOHATUSIMHA U METOdaMHN (1)1/131/1'—1601(0171 HayKI/I;
v BIaQJIeTh HaBBIKAMH Y4eOHO-HCCIIEOBATENECKON M TPOEKTHOW AESITeNbHOCTH B 00NacTH (pu3mkw,
CIIOCOOHOCTBI0O M TOTOBHOCTBHIO K CAMOCTOSITEILHOMY IIOMCKY METOJOB peUIeHHUS 3a1a4 (PU3NIECKOTO
COJIGp)KaHI/IS[, HpI/IMeHeHI/IIO paSJ'II/I'-IHLIX METOJ0B ITO3HAHUS,



v\ BNajeTb BHIAMH JCSITEIBHOCTH 110 TIOJYYECHHIO HOBOTO 3HAHHWs, €ro HWHTEpPIpPETAIlHH,
npeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CHTyallUsX, B TOM YHCIIE MPH CO3JaHUM y4EOHBIX
IPOEKTOB B 00J1aCTH (PU3MKH;

v/ BBIBISTH NPUYMHHO-CIICACTBEHHBIC CBSI3M W aAKTyaJM3UpOBATh 3a/lady, BBIABHIaTh TUIOTE3y €€
pelIeHHs, HAXOJUTh apPTYMEHTBI Ul JIOKAa3aTelbCTBA CBOUX YTBEPIXKJICHUH, 3a/1aBaTh MapaMeTPbl H KPUTCPUH
peleHus;

v aHaNU3UpOBaTh IOJYYCHHBIE B XOJ€ PELICHHs 33Ja4l pPe3yJbTaThl, KPUTUYECKH OIECHHBATH HX
JIOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

v CTaBUTh U (OPMYJIMPOBaTH COOCTBEHHBIC 33J]audl B 00pa30BaTEIbHON JESATEIHLHOCTH, B TOM YHUCIIC
pY U3y4eHUU PU3UKU;

v/ JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIHN OMBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITSILHOCTH,
YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX YYCOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIC UCH, IPEAJIaraTb OPUTHHAIBHBIEC TOJXOAbI U PELICHHUS;

CTaBUTH NPOOJIEMBI U 33]]a4H, JOITYCKAIOIINE aJbTEPHATUBHBIC PELICHUSI.

PabGora ¢ undopmanmeii:

v/ BJAJCTh HABBIKAMHU IOJy4eHHs] WH(POpPMAUU (PU3HUECKOTO COACPIKAHUS M3 UCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITENIFHO OCYIIECTBIIATH NOWCK, aHAJHM3, CHCTEMAaTU3aIlMI0 M WHTEPIPETANI0 HH(OpMAIHH
Pa3UYHBIX BUAOB U (OPM MPEICTABICHHUS;

v/ OLIGHUBATh JJOCTOBEPHOCTh UH(OPMAIIHH;

v UCHOJIB30BaTh CpelICTBAa HMH(MOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pPEIICHUH
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX W OPraHU3AIMOHHBIX 33/1a4 C COOJIOJCHHWEM TpPEOOBaHMIA SPrOHOMHKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, pPECypCcOCOEpeKEeHUs, MPABOBBIX M OTHYECKHMX HOpPM, HOPM
nH(pOpMaMOHHOM 0€30MMacHOCTH;

SRNIE NN

v’ co37aBaThb TEKCThI (1)I/ISI/I‘ICCK01"O COACPIKaHUsA B PA3JTMYHBIX (I)OpMaTaX C y‘IéTOM Ha3sHa4YCHUA
PIH(bOpMaI_[I/II/I u HCHCBOﬁ ayuToOpuu, BLI6I/IpaH ONITUMAJIbHYIO q)OpMy MNpEaACTABJICHUS U BU3YyaJIU3alluN.

KoMMmyHukaTnBHBIEe yHHBepcaibHblIe yueOHbIe 1eHCTBUSA:
OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUYKY 3pEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHON ¥ MHAUBUAYAIbHON pabOTHI;

v'  BbIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JEHWCTBUH C Y4E€TOM OOIIMX MHTEPECOB, U
BO3MOYKHOCTEH Ka)KIOr'0 4JIeHa KOJUIEKTUBA;

SNANIE NN

v/ IPUHHMMATH L€ COBMECTHOH NEATEIbHOCTH, OPIraHU30BBIBATE U KOOPAUHUPOBATH ACUCTBUS MO €€
JOCTHKEHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpelensTh pojid ¢ y4€TOM MHEHUH Yy4acTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

v/ OlLEHMBaTh KadyeCTBO CBOEr0 BKJIaJa M KaXJOro y4acTHHKAa KOMaH/Abl B OOLIMI pe3ynbTaTr Mo
pa3pabOTaHHBIM KPUTEPUSIM;

v Ipeajiarathb HOBBIE ITPOEKTHI, OLIEHUBAThH UJEH C MO3ULIUN HOBU3HBI, OPUTHHAILHOCTH, TPAKTUYECKON
3HAYUMOCTH;

v OCYHIECTBJIATH IIO3UTUBHOE CTPAaTErMUECKOE IIOBEIEHUE B pPa3IMYHBIX CHUTyalMsIX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBbITh HHUIIMATUBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUS

Camoopranusauus:

v/ CaMOCTOSITEIbHO OCYIIECTBIISATH MO3HABATENLHYIO ACSITEILHOCTh B 00JIACTH (PU3UKH U aCTPOHOMHUHU,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

v/ CaMOCTOATENIbHO COCTABJIATh IUIAaH PEIICHUSI PACUETHBIX M KAUECTBEHHBIX 3a/ay, IUIAH BBIOJIHEHUS
MPAKTUYECKOU PabOTHI C YIETOM UMEIOIINXCSI PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUYTCHU;



JIaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;
pacupsaTh paMKH y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JIeNIaTh OCO3HAHHBIN BBIOOP, apTryMEHTHPOBATh €0, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEIICHICE,
OLICHUBATh IPUOOPETEHHBIN OTIBIT;

v crocoOCcTBOBaTh (OPMUPOBAHMIO U TPOSBICHUIO SPYAULMH B 00JacTH (PU3UKHU, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTE/JIEKT:

v J1aBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LIEIISM;

v\ BIAJCTh HaBBIKAMHM TIO3HABATECIILHON peQIIeKCHH KakK OCO3HAHUS COBEPIIACMBIX JCHCTBUH U
MBICIIUTEIIbHBIX ITPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI;

v/ HCIIOJIb30BaTh MPUEMBI peJIeKCUU AJIsl OLICHKH CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;
MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;
MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKH U JIOCTOMHCTBA;

N XX

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mnporecce nocTuKeHUS JTMUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS IMPOrpaMMbl MO (pU3MKE Ui YPOBHSA
cpeaHero ooOmero o0pa3oBaHHMS y OOYYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA WHTEIUIEKT,
npeanoiararoIui copMUpOBaHHOCTb:

v/ CaMOCO3HaHU$, BKJIOYAIOLIEr0 CHOCOOHOCTh MOHMMAaTh CBOE 3MOLIMOHAIBHOE COCTOSIHME, BHUJICTh
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOIIMOHAILHOU C(ephl, OBITh YBEPEHHBIM B ce0€;

v/ camMOperyJMpoBaHus, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CHOCOOHOCTh aJaNTHPOBATHCA K 3MOLMOHAIBHBIM HM3MEHEHUSM U IPOSBIATH TMOKOCTb, OBITh
OTKPBITBIM HOBOMY;

v BHYTPEHHEH MOTHBAalLlMM, BKIIIOYAIOLIEH CTPEMJICHHE K JOCTH)KEHUIO LIEJIM U YCIEXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEH;

v/ 3MIIaTUH, BKIKOYAIOIIEH CIOCOOHOCTh TOHUMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh €TI0
IIPU OCYILLECTBIECHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

v/ COLUMAIbHBIX HaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBICTpAaUBaTh OTHOLICHUS C JPYTUMH JIIOJbMH,
3a00TUTbHCA, TPOSBIATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

N XXX

MNPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kiacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

v/ IEMOHCTPHpPOBaTh Ha MpUMEPAX posib U MecTo (U3MKU B (HOPMHUPOBAHUU COBPEMEHHOM HaydHOM
KapTHUHBI MUpPa, B Pa3BUTUN COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN AESITEIBHOCTH JIHOJEH;

v/ yUYUTHIBaTb TIPAaHUIBl NPUMEHEHUS M3YUYECHHBIX (HU3MUECKUX MoJeNell: MarTepuaibHas TOUKa,
MHepIHalbHasi CUCTeMa OTcu€Ta, aOCONIOTHO TBEPIOE TEJO, WJeadbHBIM ra3, MOJEIU CTPOCHHs TIa30B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN JIEKTPUUECKUI 3apsi/i IpU pellieHnu GU3NYECKUX 3a/1a4;

v pacro3HaBaTh (pu3nyueckue SBIEHUS (MPOIECCHh) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHHUS BEIIECTBA W DIIEKTPOJAMHAMUKHM: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBWXKEHHE, CBOOOJHOE TaJieHHE Tel, MABMXKEHHE 110 OKPYXXHOCTH,
MHepLHUs, B3auMojieicTBUE Tell, Auddy3us, OpOyHOBCKOE JBIKEHUE, CTPOCHHUE KHUAKOCTEH U TBEPIBIX Tel,
U3MEHEHHEe 00bEMa Tell MpU HarpeBaHUM (OXJIXKIAEHHH), TEIJIOBOE paBHOBECHE, HCIAapeHUe, KOHACHCALUs,
IIJIABJICHUE, KPUCTAJUIA3ALUS, KATIEHHUE, BIIAJKHOCTh BO3/1yXa, ITOBBIIICHNE JIaBJICHN Ia3a PU €ro HarpeBaHuU
B 3aKpBITOM COCYZE, CBSI3b MEXIy IapaMeTpaMu COCTOSHUS raza B H30IpoLEeccax, JJEKTpHU3alus Tell,
B3alMO/JIEICTBUE 3aps10B;



v/ ONHUCBIBaTh MEXAHMUYECKOE [BHKEHHE, HCHOJIb3yd (QU3NYECKHE BEIUYMHBL KOOPAWHATA, IYyTb,
IIEpEMELIEHUE, CKOPOCTh, YCKOpPEHHME, Macca Teja, CHiIa, HUMIYJIbC Tella, KUHETUYecKas >SHEprusd,
MOTEHIMaJbHAsT JHEeprus, MexaHudyeckas padoTa, MEXaHWYEeCKas MOIIHOCTb, NPH OMHMCAHUHM IPABUIHHO
TPAKTOBaTh (PU3NYECKUN CMBICI MCIIOJIb3YEMbIX BEJIIMYMH, UX 0003HAYEHUS U €JUHMILIbI, HAXOAUTh (POPMYIIBL,
CBSI3bIBAIOLIUE JAaHHYIO (U3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

v/ ONHKCHIBaTh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJl W TEIUIOBBIC SIBJICHHUS, UCHONB3Yys (pu3mueckue
BEJIMYMHBL: 1aBJICHUE Ia3a, TEMIEPATypa, CPEAHS KUHETUUECKAasi SHEPT U XaOTUYECKOTO JIBUYKEHHUS MOJIEKYI,
CPEAHEKBaJpaTU4Hasl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTpPEHHsAs OHHeprus, pabora rasa,
KOA(Q(QHUUMUEHT MOJE3HOro JEeHCTBUSA TEIUIOBOTO JABMraTeis; IpH OIUCAaHUU [PaBHWIBHO TPaKTOBATh
(¢u3N4YeCKUii CMBICT HCIOJIB3YeMbIX BEIUYMH, HX OO0O3HAUYEHUS W EAMHUIBI, HAXOAUTh (OPMYIHI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUMHAM;

v/ OINHKCBIBATh MU3YYEHHBIEC IEKTPHUUECKUE CBOICTBA BEIIECTBA U IEKTPUUYECKUE ABICHUS (IIPOLIECCHI),
UCHONb3ys (pU3MUECKUe BEIMYMHBIL: SJIEKTPUUYECKUH 3apsf, 3JIEKTPUYECKOe II0Je, HANpPsKEHHOCTH IOJI,
MOTEHIMAJ, PAa3HOCTh NOTEHIMAJOB; TPU OMNHCAHUM MPABUIBHO TPAKTOBATh (DU3UYECKHHA CMBICI
UCTOJNB3yEeMbIX BEJIMYMH, UX OO003HAUEHUS M EIUHHIBI; YKa3bIBaThb (OPMYIbI, CBS3BIBAIOLINE TAaHHYIO
(GU3NYECKyI0 BEIMUMHY C IPYTMMHU BEJINYMHAMU;

v/ aHanu3upoBaTh (hU3MUYECKHE NPOLECChl U ABJICHMS, MCIOJIb3Ys (PU3MUECKUE 3aKOHBI U NMPHUHLUIBL
3aKoH BceMupHoro tarorenus, |, Il u 1l 3akonsr HeroTOHA, 3aKOH cOXpaHEHUsI MEXaHUYECKON PHEPIHH, 3aKOH
COXPAaHEHUS HUMIYJbCa, NPUHLMII CYNEPIO3ULMU CHJI, NPUHUUI PABHONPABUS HHEPLUATIBHBIX CHUCTEM
oTcuéTa, MOJEKYISIPHO-KMHETHUECKYI0 TEOPHUI0 CTPOEHHUS BEILIECTBA, Ia30Bble 3aKOHBI, CBSA3b CpeaHEeH
KUHETHYECKOW SHEpruy TEIUIOBOIO JABIKEHHS MOJIEKYJ € aOCOJIIOTHOW TemIepaTypoil, NepBbIi 3aKoH
TEPMOJMHAMHUKH, 3aKOH COXpaHEHMs OJIJIEKTPUYECKOro 3apsiia, 3akoH KysnoHa, mpu 3ToMm  pasiauyarh
CIIOBECHYIO (POpPMYIHMPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOe BBIPAKEHHE U yCIOBUS (TpaHHUIBI, 001acTH)
IPUMEHUMOCTH;

v' OOBSICHATH OCHOBHbIC MPHHLUIBI JCWCTBUS MAalIMH, HOPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pas3nuyarh yciaoBUs UX O€30MaCHOTO MCIIOJIb30BaHMs B IOBCEIHEBHOM KU3HM,

v/ BBINOJIHATH OKCHEPUMEHTHI MO HCCICNOBaHWIO (U3UYECKUX SBICHWH W  TPOLECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX, U KOCBEHHBIX H3MEpPEHMH, HpuU 3ToM (opmynupoBarh mnpobiieMy/3agady u
TUIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEUIOKEHHOro 00OpYyJOBaHUS, NMPOBOAUTH
OIBIT U (OPMYJINPOBATH BBIBOJIBI;

v OCYHIECTBJIATH MpSIMblE M KOCBEHHbIE H3MEpPEHHs] (U3NYECKUX BEJIWYMH, MPU ITOM BHIOMpATh
ONTHMAaJIbHBIN CLIOCOO U3MEPEHUS U HCII0NIb30BaTh U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEpEHUN;

v/ HUCCIeloBaTh 3aBUCHUMOCTH MEXAYy (U3NYECKMMH BEIUYMHAMM C MCIIOJIIB30BAaHUEM IPSMBIX
U3MEpEeHUH, NpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yibTaThl MOJYYEHHOH 3aBHCHMOCTH
(u3NYECKUX BEIWYUH B BUJIE€ TaOIUI ¥ TPa(UKOB, €1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBAHUS;

v/ cobmoojaTh mpaBuiaa O€30IaCHOTO TpyAa NpHU IPOBEACHUU HCCIENOBAaHUI B paMKax y4eOHOTro
HKCHEPUMEHTA, y4eOHO-UCCIIE0BATENIbCKOM M MPOEKTHOM JESITENbHOCTH C UCIOIb30BaHUEM H3MEPHUTEIbHBIX
YCTPOMICTB U 1a00paTopHOro 000py10BaHHUS;

v/ pemiath pacu€THBIE 3a/1a4U C SIBHO 3aJJaHHON (PU3HUECKON MOJIENbI0, UCHIOIb3Ys (PU3UUECKUE 3aKOHBI
U TIPUHINIBI, HA OCHOBE aHaJM3a YCJIOBUS 33/Ja4d BHIOMPATh (PU3UUECKYIO MOJIENb, BBIACNIATH (PU3NYECKUE
BEIMYUHBI U (HOPMYJIbI, HEOOXOMUMBIE JUIsl €€ pEeIIeHUs, MPOBOAUTH PacuéThl U OLEHHMBATH PEATbHOCTD
MOJIyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

v/ peliath KaueCTBEHHbIE 33JJa4M: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUNBYIO LEMOYKY PACCYKIECHUI
C ONOPO Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHUS,

v/ UCHOJb30BaTh NPHU PEHICHUH YYEOHBIX 3aJad COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTHUH JUIS
MIOUCKA, CTPYKTYPHUPOBAHMSA, MHTEPIpPETAlMM U MPEACTaBICHUS Y4eOHOW M  HAY4YHO-TIOMYJISPHOM
nH(pOpMaLlUK, TMOJYYEHHOM U3 pa3IUYHbIX MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH IOJIy4aeMYHO
uH(pOpMaILIO;

v\ TPUBOAWUTH THPUMEPHI BKJIAJa POCCHUICKUX M 3apyOexHBIX YUEHBIX-(U3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



v UCTOJNB30BaTh TEOPETHYECKHE 3HAHHWS 1O (U3MKE B TOBCEIHEBHON >KM3HH ISl OOECIICYCHUS
0€30macHOCTH IpU OOpaIIeHuu ¢ TpUOOpaMy M TEXHUYECKUMHU YCTPOMCTBAMHU, /Ul COXPAaHEHUS 30POBbI U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 TIOBEICHHUS B OKpYXKAroIleH cperne;

v paboTaTh B TPYIIE C BHITOJHECHHEM PA3IMUHBIX CONUAIBHBIX POJICH, TUIAHUPOBATh PA0OTY TPYIIIIBI,
palMoHaAIFHO PpacHpeiessaTh 00sS3aHHOCTH M IUIAHUPOBATH JIEATEIILHOCTh B HECTAHIAPTHBIX CHTYAIUsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO U3 YIaCTHUKOB I'PYIIIEI B PEICHUE PACCMATPUBAEMOI TPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpenMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
Cc(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUH:

v JIeMOHCTPHPOBATh Ha MPHMEPaxX pPOJIb U MECTO (U3UKU B (OPMHPOBAHWU COBPEMEHHOW HAYYHOM
KapTUHBI MHpA, B Pa3BUTHHA COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B NMPAKTUYECKOH IESITEIBHOCTH JIIOJCH,
LEJIOCTHOCTh ¥ €MHCTBO (pr3MUeCcKOl KapTUHBI MHUPA;

v YyUYUTHIBaTh TPaHUIIBI MPUMECHEHUS HM3YYCHHBIX (PU3MUECKUX MOJENICH: TOUCUHBIH AJICKTPHYCCKHUMA
3apsil, Jy4 CBETa, TOYCUHBI MCTOYHHMK CBETA, SJCpHAs MOJIENIb aTOMa, HYKIIOHHAs MOJIEIbh aTOMHOTO spa
IpU peuIeHnr PU3NIECKUX 3a]1a4;

v’ pacno3HaBaTh (U3MYECKHE SBJICHUS (TpoLecchl) W OOBSICHATH HMX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKU M KBAaHTOBOW (DU3UKHU: DIIEKTPUYECKAsk MPOBOJAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE JICHCTBHSI TOKA, B3aUMOJICHICTBHE MarHUTOB, 3JICKTPOMArHUTHAS HHYKIIUs, ICHCTBHE MAarHUTHOTO
MoJisi HAa TMPOBOJHUK C TOKOM M JBIKYIIMHACSA 3apsii, SJCKTPOMArHUTHBIE KOJICOAaHWUS W  BOJIHBL,
NPSIMOJIMHENHOE pacHpOCTpPaHEHUE CBETa, OTPAXKEHUE, NpeJoMJIeHUE, UHTepdepeHus, AUPpakius u
MoJIsIpU3aIisl CBETa, JAUCHEpCHs cBeTa, ¢GoTodnekTpudeckuil dddext (dhoTodrddekr), cBeToBOEC MaBIICHHE,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPO/ia, ECTECTBEHHAsI U UCKYCCTBCHHASI PAIOAKTUBHOCTH;

v/ ONHWCBHIBaTh HW3YyYEHHBIC CBOWCTBAa BeIIECTBA (DIEKTPUYECKHE, MArHUTHBIE, OINTHYECKHE,
AIIEKTPHUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEM) W ANEKTPOMArHUTHBIE SIBICHUS (IPOIECCHI), MCIIONB3YS
(dbu3nvecKue BEIWYHMHBL: JJCKTPUYCCKUN 3apsijl, CHJa TOKA, JJCKTPUYECKOE HANPSIKCHHE, JICKTPUYECKOE
COIIPOTHBIICHUE, PA3HOCTh MOTCHIMAIOB, 3JICKTPOJABIXKYIIAs cuia, paboTa TOKa, WHIYKIUS MarHUTHOTO
noJisi, cwiia Amrepa, cuia JlopeHa, WHAYKTHBHOCTh KATYIIKH, SHEPTHs DJIEKTPUYECKOTO M MArHUTHOTO
MoJIeH, TepHoJ W dYacToTa KojeOaHWil B KojeOaTenTbHOM KOHTYpe, 3aps] W cujla TOKa B Ipolecce
TrapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJIEOaHWH, (HOKYCHOE pPacCTOSHUE W ONTHYECKasl CWJIa JIMH3BI, TPU
OMHMCAaHUU TPABUIBLHO TPAKTOBATh (PU3NUECKUIT CMBICI MCMONB3YEMBIX BEIHUMH, UX 0003HAYECHUS U SAUHUIIBI,
yKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUMHY C APYTUMHU BEJTMUYUHAMU;

v/ ONHKCBHIBaTh W3YYEHHBIE KBAHTOBHIC SBICHUS W TPOIECCHI, WCHONB3Yysd (PU3MUECKHE BETUYMHBI:
CKOPOCTh 3JICKTPOMAarHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, PHEPTUS M UMIYJIbC (OTOHA, TIEPHOJ
MOJIypacnaja, SHepPrus CBSI3W aTOMHBIX siJep, MPH OMHCAHWU TMPABWIBHO TPAKTOBATH (PU3WYECKUI CMBICIT
UCIONIb3YEMBIX BETMYMH, UX OOO3HAYeHHs] M EAMHHUIIBI, YKa3biBaTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NIECKYIO BETMYMHY C IPYTHMHU BEIMYHHAMU, BBIYHCIIATH 3HAYCHUE (PU3MUECKON BEITMUNHBL;

v aHaTM3UpOBaTh (PU3MUYECKHE TPOIECCHl M SBICHHS, MCIONB3YS (PU3MUECKUE 3aKOHBI U MPHHIIUIIBL
3akoH OMa, 3aKOHBI IOCJENOBATEIbHOIO M NapajlIeIbHOTO COECIUHEHUS MPOBOJHHUKOB, 3aKoH JIoyms—
Jlenma, 3akoH AJNEKTPOMArHUTHOW HWHIYKIUHU, 3aKOH MPSMOJIWHEHHOTO pacHpoOCTpaHEHHUs! CBETa, 3aKOHBI
OTpa)XEHUs CBETa, 3aKOHBI NPEJIOMJICHUS CBETa, ypaBHeHWE OWHIITEWHa 11 (oTodddekra, 3aKoH
COXpaHEHHS SHEPrHH, 3aKOH COXpPAaHEHHS WMIYJIbCa, 3aKOH COXPAHEHHs AJIEKTPHUECKOTO 3apsiaa, 3aKOH
COXpaHEHMs. MacCOBOI'O YHMCINA, MOCTyNaThl bopa, 3aKOH pajMOakTHBHOIO pacmaja, MpH 3TOM pa3inyarb
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE U YCJIOBHUS (IpaHHIbI, 00JacTi)
MIPUMEHUMOCTH;

v/ OTIpeneNsaTh HalpaBJIeHUe BEKTOpa MHIYKIIMA MarHUTHOTO TIOJISI TPOBOIHUKA C TOKOM, CHIJIBI AMITepa
u cuibl Jlopenna;

v/ CTpOUTH M ONKCHIBATh N300pakeHHe, CO3/IaBaeMOe INIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

v/ BBINOJIHATH OKCIEPUMEHTHI MO HCCICIOBAHWIO (DU3UYECKUX SBICHWH W  TPOIECCOB C
WCTIOJIh30BAHUEM TIPSMBIX, M KOCBEHHBIX HW3MEPEHHiIl: TpuU ATOM (HOpMYIHpOBATH MpoOiieMy/3amaqay |
TUIIOTE3y Y4eOHOro AKCIEepUMEHTa, coOMpaTh yCTAaHOBKY M3 IPEAJIOKEHHOTO 000pyIOBaHMS, MPOBOIHUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOBL;



v/ OCYIIECTBJIATH NPSAMBbIE W KOCBEHHbIE H3MEpeHMs (HU3UUECKHX BEIMYUH, IPU 3TOM BBIOMPATH
OIITUMAJILHEIH CI10c00 HU3MCPCHUSA U UCITOJIB30BATh U3BCCTHLIC MCTOABI OLICHKH HOI‘pGHIHOCTCﬁ HBMGPCHHﬁ;

v HCcCiIca0BaTh 3aBUCUMOCTH (bI/ISI/I‘IGCKI/IX BCJIMYHMH C UCIIOJIB30BAHUCM MPAMBIX H3MepeHI/II>’IZ IIpu 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTAThl MMOJYyYEHHON 3aBUCHMOCTH (PU3UYECKUX BEIUYHMH B
BU/I€ TaOIUI ¥ TPaUKOB, 1EJIaTh BEIBOBI IO PE3yJIbTaTaM HUCCIIEIOBAHMS;

v/ coOmonaTth mnpaBuia O€30MacHOTO Tpyda NPH IPOBEICHUM HUCCIECIOBAaHMH B paMKax ydeOHOIo
HKCHEPUMEHTA, y4eOHO-UCCIIE0BATENILCKON 1 POSKTHOM JESATEIBHOCTH C MCIOIb30BaHUEM M3MEPHUTEIBHBIX
YCTPOMCTB | 1a00paTOPHOTO 000PYAOBAHUS;

v/ pemath pacuy€THBIC 3a/1a4M C SIBHO 3aJJaHHON (HU3NYIECKON MOJEIBbIO, NCIIONIB3Ys (pU3NYecKre 3aKOHBI
W IPHUHIMUIIBI, HA OCHOBC aHalin3a YCJIOBHA 3aJa4u BBI6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOJCJ/Ib, BBIACIIATH (1)I/I3I/I‘-ICCKI/IG
BEIMYMHBI U (HOPMYJIbI, HEOOXOMUMBIE JUIs €€ peIIeHHUs, MPOBOAUTH Pacu€Thl M OICHHWBATh PEATbHOCTh
MOJTYYEHHOTO 3HAYeHHsI (QU3NUECKON BEITMYUHBI,

v/ pemaTh Ka4eCTBEHHBIC 3a/1a4i: BHICTPANBATh JIOTMYECKH HETTPOTHBOPEUUBYIO IETIOUKY PACCyXICHUN
C OIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3HUECKUE SBIICHHS;

4 HCIIOJIB30BAaTh IpU PCIICHHUU y‘-Ie6HBIX 3aaa4 COBPCMCHHBIC I/IH(i)OpMaI_[I/IOHHBIe TCXHOJIOTUU AJId
MIOUCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAMU M TPEACTABICHUS Yy4eOHOH W  HAYYHO-TOMYJISIPHON
UHQOpMAIMY, TOJYYeHHOW U3 PpA3IMYHBIX MCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH II0Jy4aeMYyIo
nH(pOPMAIIHIO;

v 00BSCHATH NPUHLUIIBI IEHCTBUS MAalllMH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyarh yCIOBUS
ux 0€30I1acHOTO HCIOIB30BaHUS B TOBCEAHEBHOMN KU3HH;

v TIPUBOAWTH NMPUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX Y4EHBIX-(DM3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

v HCIIOJIB30BAaTh TCOPCTUYCCKUEC 3HAHHUA I10 C];)I/I3I/IKG B HOBCGILHCBHOfI KU3HHU I oOecrieyeHus
0€301acHOCTH TP OOpaIIeHNH ¢ MPUOOPaMH U TEXHUYECKHUMHU YCTPOHCTBAMH, JJIsl COXPAHEHUS 3I0POBbS U
COOJIIO/IEHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKalOIIeH cpee;

v/ paboTaTh B IpyIIe C BHIIOJIHEHHEM Pa3JIMYHBIX COLUAIBHBIX POJIeH, IUTAHUPOBATH PabOTy TPYIIIHL,
palOHAJIBHO PpPacCpeacisiTh 00s13aHHOCTH U IUIaHUPOBATh ACATCIIBHOCTL B HECTAHAAPTHBIX CHUTyalUAX,
a/IeKBaTHO OLIEHUBATh BKJIAJ KAXKIOIO M3 YYACTHUKOB TIPYMIBl B PELICHHE paccMaTpUBAeMOM IMPOOJIEMBI.



TEMATHYECKOE ITNTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpoHHbIe (LM (ppoBbIE)
HaunmenoBanmue pPa3ae/ioB U TEM IIPOrpaMmMmbl Koﬂrpo.]n,]-n,]e HpaRanecxne
n/n Bceero o0pa3oBaTesibHbIE pecypchbl
padoThI padoThI
Paznen 1. DU3UKA U METO/JIbIl HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 https://m.edsoo.ru/AV1IAWVNQO
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SN02MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHbBI COXPaHEHUSI B MEXAHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Hroro o pazneny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1 https://m.edsoo.ru/HRGVENOPE
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 5 https://m.edsoo.r/HSM355]CH
epexobl
Uroro mo pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 DJIeKTpOCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP72QL I
IT i i .T
4.2 OCTOTHHBH STCKIPHHCCRIIL TOR. TOKH B 12 1 1 https://m.edsoo.ru/GEWTDQXWW
Pa3IUYHBIX Cpeaax
Hroro no pasneny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KIIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBHIe)
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Konrpoasusie | IIpakruueckue
n/n Bceero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MarunuTtHoe nojie. DJIeKTpOMarHuTHAsE HHIYKIIHS 11 1 3 https://m.edso00.ru/Z2Q390NG8
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHu4ecKre 1 AIEKTPOMarHUTHBIE KOJIeOaHMsI 1 https://m.eds00.ru/3TLNQKPG6
2.2 MexaHu4eCcKHUe U DJIEKTPOMArHuTHHIE BOJTHBI 1 https://m.edsoo.ru/WQT6385V1
2.3 Ontuka 10 3 https://m.edso0.ru/TUPOIURXM
Hroro nio pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcHOBBI CIEIMANIBHOM TEOPUH OTHOCUTEIBHOCTH 4 1 https://m.edsoo.ru/AOUCOVDK?2
HWroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU https://m.edsoo.ru/8WOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 AToMHOE SApO https://m.edso00.ru/97MC9DZXQ
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKU
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 1 https://m.eds00.ru/3EOD6KXI9
Hroro no pazueny 7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9

6.1 O06o0maroriee TOBTOPCHHE 4 https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/O2JEGZCIM

HOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne KounuectBo yacos Jata DJ1eKTPOHHBbIe H(ppOBBIe
Tema ypoka
n/n Bcero KP P | u3ydeHusi oOpa3oBaTe/ibHbIE pecypchbl

dusuka — Hayka o npupoje. Haydnrsle MeToabl HO3HAHUS

1 K pHpoA v a 1 03.09.26 https://m.edsoo.ru/YXGQSPM1P
OKPY>KaloIlero Mupa
Poxb 1 MecTo U3k B GOPMUPOBAHUN COBPEMEHHON HAYIHOH

2 ¢ Gop P p N i 1 07.09 https://m.edsoo.ru/8HSXWFFVO
KapTUHBI MUPA, B IPAKTUYECKON JIESITEIBLHOCTH JIFOICH
Mexanunueckoe aBmxeHre. OTHOCUTENBHOCTh MEXAHUIECKOTO

3 A 1 10.09 https://m.eds00.ru/RSOAOV5EZX
neuxeHus. [lepemenienue, CKOpocTh, yCKOpPEHHE
PaBHOMEpPHOE IPAMOIMHEHOE IBUKEHHE 1 14.09 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JBUKEHUE 1 17.09 https://m.edsoo.ru/MDIDKJOUB
CBoOogHoOe majieHne. Y CKopeHue CBOOOTHOTO TafcHUs 1 21.09 https://m.edsoo.ru/MXPLZ1X8J
Kpusonnueiinoe nemkenune. J[BIokeHe MaTePHAILHON TOUKH 110

7 P A A P 1 24.09 https://m.edsoo.ru/TFLJ2C4DN
OKPY>KHOCTH
ITpunmnun orHocurenbHocTy ['anuiest. IHepIuanbHBIE CHCTEMBI

8 pHHt N pit 1 28.09 https://m.edso0.ru/J6QY7N3WN
otcyeta. [lepBblii 3akoH HeroTOHA
Macca tena. Cumna. IIpuHnun cynepno3unuu cui. Bropoi 3akoH

9 pHt N yrep H p 1 01.10 https://m.edsoo.ru/BVTNWTAQH
HeroTona asis MatepuanbHOM TOUKH

10 Tpernii 3akoH Hpr0TOHA 7151 MAaTEpHAIIBHBIX TOYEK 1 05.10 https://m.edsoo.ru/JYL414UAN
3akoH BceMupHoOro tarorenus. Cuia tsoxectd. IlepBas

11 P P 1 08.10 https://m.eds00.ru/D13D593MU
KOCMHYECKasi CKOPOCTh

12 Cuia ynpyrocrtu. 3akoH ['yka. Bec tena 1 12.10 https://m.edsoo.ru/RILVEXEQD
Cuna tpennsa. Kodxddumment tpenust. Cuiia CONpOTUBIIEHUS IPU

13 P prn P P p 1 15.10 https://m.edsoo.ru/UZBUPCM5M
IBIDKEHUH TeJIa B )KUAKOCTH WJIN Ta3e
[TocTymarensHOE U BpaliaTelbHOE ABUKEHNE A0COTIOTHO

14 TBEpOro Tesna. MomeHT cuibl. 1lnedo cuiibl. Y ciioBHsI paBHOBECHS 1 19.10 https://m.edsoo.ru/IDOAU40TS
TBEPJIOTO TENA
NmMnynbc MmaTepuaibHONM TOUYKH, CUCTEMbI MATEPUATIBHBIX TOUEK.

15 Nmnynbe cuiibl. 3aKOH COXpaHEHUS! UMITYJIbca. PeakTuBHOE 1 22.10 https://m.eds00.ru/M5JQTKNWC

NBIDKEHHE



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

Pabora u moutHOCTh cuibl. KnHeTHueckast sHeprusi MarepuaibHOR

16 - 05.11 https://m.edsoo.ru/J1V59L.28B
TOUKH. Teopema 00 U3MEHEHUM KUHETUUYECKOI 3HEeprun
[TorenunaneHas sHeprus. [loTeHnManbHasA SHEPIUs YIPYyro

17 neGopMHUpOBaHHON NPYKUHBL [loTeHIIMaNbHAs YHEPTUS TeTa 09.11 https://m.edsoo.ru/RNEXJWAKF
BOJIN3M TTOBEPXHOCTH 3EMITH
[ToreHuuanbHbIC U HETIOTEHIHATbHBIE CUJIbl. CBA3b pabOThI

18 HEITOTCHIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUH 12.11 https://m.edso0.ru/DA3QVTOXQ
CUCTEMBI TeJl. 3aKOH COXPAHEHUs MEXaHUUECKON SHEPTUU
JlaboparopHas pabota «lccrnenoBanue cBI3M pabOThI CUJIBI C

19 M3MEHEHUEM MEXAHUYECKOU SHEPTUHU Tella Ha pUMEpPE 16.11 https://m.edsoo.ru/W1R4R88UG
PacTsKEHUS PE3UHOBOTO KIyTa»

20 KonTposbnas pabota no teme «Kunemartuka. J[uHamuka. 3aKOHbI 19.11 https://m.edsoo.ru/L NMBEKEYY
COXPAHEHUS B MEXaHHUKE)

21 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH. 2311 httns://m.edsoo.ru/OEYOVYU2B
BpoynoBckoe nemxenue. Auddysus

29 XapakTep JBUKEHUS U BSaI/IMOJIGP'IC"l:’BHSI ‘l.é.lCTI/III BEIIECTBA. 2611 https://m.edsoo.ru/AUV2ZDR3X
Mopnenu cTpoeHus ra3oB, KUAKOCTEN U TBEPIBIX TEI

23 Macca monekyin. KonuuectBo BemectBa. [locrosinHas ABoragpo 30.11 https://m.edsoo.ru/FL1BAQD13

24 TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana 03.12 https://m.eds0o.ru/WPNY 60A8Z
temneparyp Llenbcus

25 Wneansneiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT 07.12 https://m.edsoo.ru/UKJFVSBZO
AbGcoumoTHas TeMIiepaTypa Kak Mepa cpeJHe KMHeTHUECKOH

26 SHEPTUU JBHKEHUS MOJIeKyJl. YpaBHeHne MeHeneena- 10.12 https://m.edsoo.ru/BXUDVDG2F
Knaneiipona

27 3akoH JlanbToHa. I'a30BEIe 3aKOHBI 14.12 https://m.edsoo.ru/Y3WB6613A

28 JlaGopaTtopHas pabota «VccienoBanre 3aBUCUMOCTHA MEXKITY 1712 https://m.edsoo.ru/35DBLKTI6
napaMeTpaMH COCTOSIHUS Pa3pesKeHHOro raza»

gg | VI30mPOLECCH! B HICATBHOM rase i HX rpaguiccioe 21.12 https://m.eds00.ru/0ZJ3KZNJ5
IpeJICTaBICHNE

30 BHyTpeHHss Heprus TEPMOIMHAMUYECKONW CUCTEMBI U CTIOCOOBI 2412 https://m.edsoo.ru/9JOITVXIS

e¢ n3menenus. KonmnuectBo temnoTsl u padbota. BHyTpeHHs s



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8

SHEPTrHd OAHOATOMHOI'O NACAJIBHOTO Ira3a

31 Bunb! Teronepenaun 28.12 https://m.edso0.ru/36JJ120W9
Ve e é ere .K e

39 JenbHas TEIUIOEMKOCTE B Hf cTBa. Koau4ecTBO TEmIOTHI pr 11.01.27 https://m.edsoo.ru/5K3Y 4HE6L
Tertonepenaye. AnuabaTHbBIN TIporece
IlepBEIil 3aK0OH TEPMOJIUHAMHUKH U €TI0 CHEHHUE K

33 P pMOA 1O HpHMEHEHH 14.01 https://m.eds00.ru/2HOBR3GAS
U30IpoIeccam
Heob6patumoc 0LIECCO .B 7

34 PATHIMOCTL HpOTL B B PHPOJIE. BTOPOH 3aKOH 18.01 https://m.edso0.ru/S85LWDFT8
TEPMOIUHAMUKHU

35 [Tpunmnun nevictBus u KII1/] TermoBoi ManHbl 21.01 https://m.edsoo.ru/DLCDEAAUC

36 Huki Kapnro u ero KITJJ 25.01 https://m.eds00.ru/4AXPSA0V7M

37 DKOJ0ru4ecKe Mpo0IeMbl TETIIOIHEPTETUKU 28.01 https://m.edsoo.ru/PO7ZMYM8I
Oo6o61aromui ypok «MoneKkyiaapHast .0

38 HIATOTHHH Yp yip (usuia. OcHosL! 01.02 https://m.edsoo.ru/9EKZ0ODDWP
TEPMOJTUHAMUKH
Kontpoabnas padora mo teme «Moijie a 3uka. OcHo

39 HIPOTLHAT paboTa Mo TeM ACKyIApHas Gu3HKa. OCHOBHI 04.02 https://m.eds00.ru/RCARYE6ZX
TEPMOIMHAMUKI

40 [TapooOpazoBanue u koHeHcanus. Mcnapenue u KumneHue 08.02 https://m.eds00.ru/X48Q078EE
AOCOIIOTHAS ¥ OTHOCHUTEIbHAS BIIAXKHOCTH BO .

41 . Sayxa 11.02 https://m.edsoo.ru/98HVAEBMM
Haceimennsrii nap
Tsépnoe teno. Kpucramiuueckue u amop@Hble Tena.

42 AHN30TpONUs CBOMCTB KpUCTAIIOB. JKUJIKHE KPUCTAILIIBI. 15.02 https://m.edsoo.ru/JXFWLMZNK
CoBpeMeHHbBIE MaTepUaIIbI
ITmaBnenue u kpuctau3anus. Y AejibHasg TEIJIOTa IUIaBICHU.

43 p & o TIABICHHA 18.02 https://m.edso0.ru/OX117G6MR
Cyb6numarus

44 YpaBHeHHE TEIIOBOTO OanaHca 25.02 https://m.eds00.ru/0ITUXGN211
DnexTpu3anus Tel. DIEKTpPUUECKU 3apsaa. JIBa Buga

45 pHsat P pan. Asa B 01.03 https://m.eds00.ru/QJ2S7WSBM
DIIEKTPUIECKUX 3aPsIO0B
[IpoBOmHUKH, TUAIIEKTPUKU H ITOJYIIPOBOJIHHUKN. 3aKOH

46 POBOA A p YHpOBOA 04.03 https://m.edsoo.ru/F3YVPQUYH
COXPaHEHHUS AICKTPUUYECKOTO 3apsiia
BzanmoneiictBue 3apsaaoB. 3akod Kymona. TodeuHbBIH

47 A A y 11.03 https://m.edsoo.ru/5SU3BUOTHH

BIIEKTPUYECKUM 3apsi]l



https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH

Hanpsoxénnocts anekrpudeckoro noiist. [Ipunuun cyneprno3uuuu

48 . . 15.03 https://m.edsoo.ru/9IKAWD2V6
AIIEKTPUYECKUX TOJIeH. JINHUN HanpsHKEHHOCTH
Pabora cun snekrpocratuyeckoro nodis. [Torennuan. PasHocTs

49 P i 18.03 https://m.edsoo.ru/\VOPD9ASLF
MOTEHIINAJIOB
[TpoBOAHMKY U TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IIOJIE.

50 PoBoa 8 P P 22.03 https://m.eds00.ru/12P2S3127
JusnekTpudeckasi IPOHUIIAEMOCTb

51 OnektpoéMmkocTb. Konmencarop 25.03 https://m.edsoo.ru/B1UPRD52W
DneKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOTO

52 P AACHEATOPA. JHEPTILL 5ap 05.04 https://m.eds00.ru/XPUKP82V8
KOHJIEHCATOpa
JlaboparopHas pabota "H3mepeHue 31eKTPOEMKOCTH

53 paTop "p P P 1 08.04 https://m.edsoo.ru/PBGM4F845
KOHJIEHCATOpa
[IpuHIMnD neicTBUS U IPUMEHEHHE KOHICHCATOPOB,

54 KOIUPOBAJIBHOIO anmnapara, CTpyWHOIro MpUHTEpa. 12.04 https://m.edso0.ru/H3QIPNHYY
DneKTpocTaTHuecKas 3aluTa. 3a3eMIeHHe dJIEKTPOrpruOopoB
DNEKTPUUECKU TOK, YCIOBHUS €ro cyniecTBoBaHUs. [10CTOSHHBIM

55 ToK. Cuna toka. Hanpsoxenue. Conporusnenue. 3akoH OMa aiis 15.04 https://m.edsoo.ru/D6Y72A4B7
y4acTKa [enu
[locnenoBarenbHOE, TapauIeIbHOE, CMEIIAHHOE COETUHEHNE

56 npoBoJHUKOB. JIabopaTopHas paboTa «3ydeHne cMenaHHoro 0.5 | 19.04 https://m.edso0.ru/SLKT3UPUR
COEIMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIIHOCTH ANMEKTpUYEeCcKOro Toka. 3akoH [[xoymnsa-JIenia 22.04 https://m.edsoo.ru/LESHA2A3M
3akoH OMa AJid MOTHOM (3aMKHYTOM ) SIEKTPUUECKOM 1ENH.

58 Kopotkoe 3ambikanue. Jlaboparopuas padota «3mepenne I/1C 0.5 | 26.04 https://m.edsoo.ru/YN5BF7PBS
HUCTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHUS
PesepBusiit ypok. KonTponpHas paborta o teme

59 | O CPBHBITYPOK. ROHIP P 29.04 https://m.eds00.ru/MFMBEIESX

DOnekrpoauHamuka" / Beepoccuiickas mpoBepouHas pabota

O6o6maromuit ypok «nekTpoanHamuka» / Becepoccuiickas

60 HHATOTHI P Pox P 06.05 https://m.edsoo.ru/P86MDYO07H
npoBepoyHas pabora
DneKTpOHHAs TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCHMOCTD

61 P POBOL PA 13.05 https://m.edsoo.ru/WMNNBQL9H
COTIPOTUBIICHUSI METAIIJIOB OT TeMIiepaTrypbl. CBEpXIPOBOIUMOCTh

62 DNeKTpUUeCKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB 17.05 https://m.edsoo.ru/4CCYCJ785
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[TomynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHASI IPOBOIUMOCTb.

62 : 1 17.05 https://m.edso0.ru/S55A1DQUR
CaoiicTBa p—Nn-niepexoa. [lonynpoBoaHuKoBbIE TPUOOPHI

63 DIIEKTPUUYECKHI TOK B paCTBOpaX M paciljiaBax 3JIEKTPOIUTOB. 1 20.05 httos://m.eds00.ru/OUOOUWVL
DIEKTPOTUTHYECKAs AUCCOLMALIMS. DICKTPOIIN3
DIIEKTPUYECKUH .C e 5

63 P o TOKuB Fasax. LaMOCTOATCILHBI 1 20.05 https://m.edsoo.ru/2VX2KLFQA
HECaMOCTOSITeNbHBIN pa3psa. Monuus. [1na3zma
One e 0 i

63 JEKTpUUECKre TPUOOPhI U YCTPOMCTBA U UX MPAKTUUYECKOE 1 20,05 https://m.edsoo.ru/KIA02KUPS
npuMmenenue. [IpaBuna TexHuKku 6€30MacHOCTH

64 Kontponbnas 13a60Ta 1o TeMe «uekTpocraTtuka. [locrossHHbIN 1 20,05 https://m.edsoo.ru/PASKIGWPA
IEKTPUIECKUI TOK. TOKH B pa3IMYHBIX CpeIax»
PesepBublil ypok. O6o6matonuii ypok mmo temam 10 kiacca 1 https://m.edsoo.ru/HLOAT6SNU

OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68
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11 KIIACC

Ne KoimuecTno yacos Hara DJIeKTPOHHbIE IU(POBBIE
Tema ypoka
n/n Becero| KP | IIP | usyuyeHusi oOpa3oBaTe/ibHbIE pecypchbl

[TocTosiHHBIE MAarHUTHI U UX B3aUMOJIEUCTBUE. MarHuTHOE NOJIE.

1 B 5 1 01.09.26 https://m.edsoo.ru/4ADMOY1IN6G
BekTop MarHuTHON MHAYKIUU. JINHMM MarHUTHOW MHIYKIUU
MaruauTtHoe nosje nNpoBOJHUKA ¢ TOKOM. OmnbIT Dpcreaa.

2 ) poBox peter 1 02.09 https://m.eds00.ru/1LECTA7EX
B3aumozeiicTBue NPOBOJIHUKOB C TOKOM
JlaboparopHas pabota «/3yueHre MarHUTHOTO MOl KaTYLIKU C

3 PatopHaz p i v 1 1| 08.09 https://m.edso0.r/HGHXLNLRZ
TOKOM)
JlelicTBe MarHUTHOTO MOJISI HA POBOAHUK ¢ TOKOM. Cuia

4 Awmriepa. JlaboparopHast pabota «ccienoBanue neicTBus 1 1 09.09 https://m.edsoo.ru/UVHDISEX4
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»

€IICTBHE MarHUTHOTO MOJI HA IBUXK sl 3apsSHKEHH

5 A HABIYIYIO P yio 1 15.09 https://m.edsoo.ru/7ABZQGQC9
yactuiy. Cuna Jlopenua. Pabora cunel Jlopenna
DJneKTpoMarHuTHas MHAYKIus. [IoTok BekTopa MarHUTHOU

6 nHAyKuud. O/1C nHAyKInn. 3aKOH JIEKTPOMArHUTHOW MHAYKLIUN 1 16.09 https://m.edsoo.ru/VA26C9C3J
®dapanes
JlaGopaTtopHas pabota «MccnenoBanue siBICHUS

7 N 1 1 22.09 https://m.edso0.ru/XZS5MQCBU
ANEKTPOMATHUTHON UHAYKIIUN
NunyktuBHOCTH. SBNeHue caMonHaykiuu. 9J1C caMOMHAYKIWH.

8 OHeprusi MarHUTHOT'O MOJISI KATYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE 1 23.09 https://m.edsoo.ru/EOTONSAEA
nosne
TexHu4eckue ycTpoiicTBa U UX IPUMEHEHHUE: TOCTOSIHHbIE

9 MAarHUTBI, JIEKTPOMATrHUTBI, 3JIEKTPOABUIATEIIb, YCKOPUTEIN 1 29.09 https://m.edsoo.ru/UWNLFAIL6
AJIEMEHTAPHBIX YaCTHII, UHTYKIIMOHHAS T1€Yb
O6o6marmuii ypok «MarauTHoe moje. DJIeKTpOMarHuTHas

10 HHAIOTIII Y P 1 30.09 https://m.eds00.ru/COBOSBGMC
WUHIYKIUSD)
KonTponbHas pabota mo Teme «MarHuTHOE ToJIe.

11 P p 1 1 06.10 https://m.eds00.ru/8X637ELEU
DNIeKTpOMArHuTHasE UHIYKITUS»

12 CBoOoaHbIC MeXaHUUYECKHE KoyieOanus. ["apMoHnueckue 1 07.10 https://m.eds00.ru/9Y6GYWEVP
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KosieOaHus. YpaBHEHUE TAPMOHHUECKUX KOJIEOaHUH.
[IpeBpalienue sHepruu

13

JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH Mepro/ia

MaJIBIX KOJeOaHui I'py3a Ha HUTU OT JJIMHBI HUTU U MACCBI I'py3a»

13.10

https://m.edsoo.ru/DPZ8KR61C

14

Konebarenbublit KOHTYp. CBOOOHBIC AIEKTPOMArHUTHBIC
Kosie0aHus B U1€aJIbHOM KOJieOaTeIbHOM KOHTYpe. AHaIOrUs
MEX1y MEXaHUYECKHUMH U 3JIEKTPOMarHUTHBIMH KOJieOaHUAMU

14.10

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHa. 3aKOH COXpaHEHMSI SHEPTUHU B UI€AJIbHOM
K0JIeOaTeIbHOM KOHTYpE

20.10

https://m.edsoo.ru/MHNWD2LHU

16

[Ipeacrasnenue o 3aryxaromux Koiebanusx. Boinyx1eHHbIC
MexaHuuyeckue konebanus. Pesonanc. BeiHyxneHHbIe
AJIEKTPOMarHuTHbIE KoeOaHus

21.10

https://m.edsoo.ru/FMBDWPPG4

17

[lepemennsbIii Tok. CHHYCOU1aTbHBIN IEPEMEHHBIN TOK.
MomHOCTh MEPEMEHHOT0 TOKA. AMILTUTYIHOE U JICHCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA M HAPSKEHUS

10.11

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IponusBoacTso, nepegaya u norpedieHue
AIIEKTPUYECKON SHEPTrUU

11.11

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpOﬁCTBO H NPAKTUYICCKOC MPUMEHCHHUC IJICKTPUICCKOT'O
3BOHKA, 'CHEpaTopa IICPEMCHHOI'O TOKa, JIMHUI QJICKTpoIIepeaav

17.11

https://m.eds00.ru/93Z12W400Q

20

DKOJIOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnonb3oBaHus 3J€KTPOIHEPTUU B TOBCEAHEBHOM
KU3HU

18.11

https://m.edsoo.ru/SDUNYKWNO

21

MexaHn4ecKkne BOJIHBI, YCIOBUSA pacnpocTpanenus. [lepuos.
CxopocTh pacnpocTpaHeHus 1 JyinHa BoJHEL. [lonepednsie n
MIPOJIOJTHHBIE BOJTHBI

24.11

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota ToHa. TemOp
3ByKa

25.11

https://m.eds00.ru/Z827Q6V70

23

DneKTpOMarHUTHbBIE BOJIHBI, UX CBOMCTBA U ckopocTh. [lkana
AJIEKTPOMATrHUTHBIX BOJIH

01.12

https://m.edso0.ru/SWB57C06X

24

[TpuHIIUTIBI paTUOCBA3H U TeNeBHICHUs. Pa3BUTHE CPEACTB CBA3H.

Pagnomoxamnus

02.12

https://m.edso0.ru/2WQTSLGLV
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25 Konrponbnas padora «Kosebanus 1 BOJTHBI» 08.12 https://m.edsoo.ru/IHURON8OB
I1 efHoe €HUE CBE i cpene.

26 pHMOHHi{ HIHO® PACHPOCTPAHCHIG CROTE B OIHOPOAHOM Cpele 09.12 https://m.edsoo.ru/HUF74ANDOW
Toueunslii ucTOuHUK cBeTa. JIyd cBeTa

97 Otpaxenue (iBeTa. 3akoHbl oTpakeHus cBera. [loctpoenue 1512 https://m.eds0o.ru/IMBKOM?22Z
M300paKEHHI B TUIOCKOM 3epKajie

28 HpeJIOMHCHI:Ie ceeta. [lonHOE BHYTpEHHEE OTpaKEHHUE. 16.12 https:/m.edsoo.ru/VAIRISTRN
[TpenenbHBINA yroil MOJTHOTO BHYTPEHHETO OTPAXKCHUS
Jlab 0 {4

29 aboparopnas pabota «/3mepeHue nokasarens IpeIoMICHUS 912 https://m.edsoo.ru/J02EIMLDO
CTEKJIa»
J I 0 i . O i

30 un3bl. [locTpoenue n3obpaxenuii B tuuze. @opmyra TOHKOM 2312 https://m.edsoo.ruMW2MMSIKIC
JIMH3bI. Y BeIHMYEHUE JINH3bI
JlaGoparopHas pabota «lccnenoBanne CBOWCTB H300paKEHUN

31 paTopHaz pabot FICHOBATIHE CROUCTS HIODPANCITIH B 29.12 https://m.eds00.ru/Q1ZCMW80
JTUH3aX»

39 Hucniepcust cBera. CrioxkHbIN cocTaB Oenoro ceeta. LlBer. 30.12 https://m.edsoo.ru/KIOWVKELL
JlaGopaTtopHast pabota «HabnroneHue aucnepcun CBeTay
" . .

33 HT?p(bepeHI_II/I}I ceera. Jludppaxuns ceeta. Anppaxunonias 12.01.27 https://m.edsoo.ru/C8LCRSEJI
pemérka

34 ITonepeunocTh cBeTOBBIX BOJH. [lossipuzanms ceera 13.01 https://m.edsoo0.ru/Q2118XY0J

35 OnTuueckue npudOpsI U YCTPOICTBA U YCIIOBUS UX 0€30IaCHOTO 19.01 https:/m.edsoo.ru/M5127JY GT
IPUMCHCHUS
r i T

36 paHUIIBI pr/lMCHI/IMOCTI/I KIaccuueckoi Mmexanuku. [TocTymarsl 2001 https://m.edsoo.ru/PBGBIEIEN
CTICIIUATEHON TEOPHH OTHOCUTEIIEHOCTH
O .3

37 THOCHTEIFHOCTh OJTHOBPEMEHHOCTH. 3aMe IJICHHE BpEMEHU 1 26,01 httns://m.edso.ru/OVL MCNGB2
COKpAIlleHUE JITTHHBI
OHe ¢ pe CTCKOM 4ac . CBs13b Macchl ¢

38 HEPIIDL L MMIYIBC PEIGITHBHOTCROM RACTIHIIN. LB3b MaccH 27.01 https://m.eds00.ru/I90ZY4BUB
SHEPTUeH M UMITYJIbCOM. DHEPTHUS TTOKOS

39 KonTtponbnas padora «Ontruka. OCHOBBI CIIEIUATILHON TEOPUHU 02.02 https:/m.edsoo.ru/L 8689JPL |
OTHOCHUTEIIbHOCTH

40 ®otonbl. Popmyna [Inanka. DHeprus 1 UMIysbc GoToHa 03.02 https://m.edsoo.ru/ZL6P16LAQ

41 OTtkpeiTue u uccienoBanue Goroadpdexra. Onwiter A. T 09.02 https://m.eds00.ru/PGL5XXSRO
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CromneroBa

3akonHbl Gororddekra. YpaBHeHUE DUHINTCHHA IS

42 10.02 https://m.edsoo.ru/YLCK770G8

dotoaddekra. «KpacHas rpanuma» porodddexra
apienne ceeta. OnelTel [1. H. JIebeneBa. Xumuueckoe aeicTBHE

43 A A A 16.02 https://m.edsoo.ru/EGO6ZQ1SA
cBeTa
TexHudueckue yCTpOUCTBA U IPAKTHIECKOE IIPUMEHEHUE:

44 yerp p p 17.02 https://m.edsoo.ru/UFQDRSL5M
¢doTorsieMeHT, POTONATUHK, COTHEUHAsI OaTapesi, CBETOINO/

45 Pemenue 3amad mo teme «OIeMEHThI KBAHTOBOM OITHKHY 24.02 https://m.edsoo.ru/ZE73A67B1
Mogeins aroma Tomcona. OmnbsiTel Pesepdopaa mo paccessHuro o-

46 A pgopaa no p 02.03 https://m.eds00.ru/FIC11POHN
yactull. [1anerapHas MoJiesib aToMa

47 IToctynatel bopa 03.03 https://m.eds00.ru/6X7GFHZ9X
H3nyuenue u morionieHre GOTOHOB IPHU IIEPEXOJIE aTOMA C

48 yi B ¢ 5 p pexon 09.03 https://m.edsoo.ru/NNSBHZYBE
OJIHOTO YPOBHSI SHEPruu Ha Apyroi. Bunabl ciekTpon
Bomnnosrle cBolicTBa yacTtuil. Bomusl ge bpoiing. KopoyckynspHo-

49 N H A1e bb PHyCRyIp 10.03 https://m.edso0.ru/J710TLFCO
BOJTHOBOM Jyasin3M. CIIOHTaHHOE M BBIHYXJACHHOE U3TyYeHUE
OtkpeiTHE paguoakTuBHOCTH. OnbITe Pesepdopaa mo

50 PHITHE pai pdopa 16.03 https://m.eds00.ru/TSJFUU3TP
OTIPEJIETICHUIO COCTaBa PAJAMOAKTUBHOTO U3IIYUCHHUS
CsoiicTBa anbda-, 0eTa-, raMMa-u3iyuenus. Bausaue

51 ¢ yi 17.03 https://m.edsoo.ru/UOCIRQS0Z5
PaIuOaKTUBHOCTH Ha KUBBIE OPTaHU3MBbI
OTKpBITHE IPOTOHA U HeHWTpoHA. M30oTonbl. Anb(da-pacma.

52 P P pox $a-pacnian 23.03 https://m.eds00.ru/H2XIHOG3E
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue
DHeprusi CBSI31 HYKJIOHOB B siipe. SlnepHble peakuuu. SaepHbiii

53 peakrtop. [Ipo0iemMbl, NepCHeKTHUBBI, SKOJTOTUYECKHE ACTIEKThHI 24.03 https://m.edsoo.ru/CFJYJSSIG
AJIEPHOMN DHEPreTUKH
OneMeHTapHble yacTulbl. OTKpBITHE MO3UTPOHA. MeTOo bl
HaOJIFOAEHNS U PETUCTPALIMY DIIEMEHTAPHBIX YacTHIl. Kpyrisii

54 a p pall . P H- BpyE 06.04 https://m.edsoo.ru/SUC62U40A
cron «DyH1aMeHTalbHbIE B3aUMOJECUCTBUS. ETUHCTBO
(bu3uUeCcKOil KApTHHBI MUPAY»
OTanbl pa3BUTUA acTpoHoMud. [IpuknagHoe u

55 MHPOBO33PEHUYECKOE 3HAUCHUE acTpoHOMUH. By 3BE3aHOTO HEbA. 07.04 https://m.eds00.ru/5PXS219VY

C03B€3I[I/ISI, SAPKHUC 3Bé3Z[I>I, IIJIaHCTHhI, UX BUIUMOC ABUKCHUC.
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Conneunas cucremMa

Counniie. ConHeyHas akTUBHOCTh. Microunuk sHeprun CosHua u

56 . 13.04 https://m.edsoo.ru/1JZR54JA0
3BE3
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TTIaBHOU
MOCJIeI0BATEILHOCTH. BHYTpeHHEE CTpOEHUE 3BE3I.

57 A yIP P A 14.04 https://m.eds00.ru/GGD3W74Z0
CoBpeMeHHBIE TTPEICTABICHHS O MMPOUCXOKACHUH W SBOJIOINH
CouHiia 1 386311
Muneunsiii [Iyte — Hama I'anaktuka. [1osoxenue u 1BuxxeHue

58 Connua B Nanaktuke. ["anaktuku. YEpHbIe ABIPHI B SApax 20.04 https://m.edsoo.ru/L2U4S1HU2
rajakTHK
Bcenennas. Pasz6eranue ranaktuk. Teopust bonbiioro B3peiBa.

59 21.04 https://m.edsoo.ru/9IWRLVWNN
PenukroBoe n3myuenue. MeraranakTuka

60 Hepemennsie mpo0aeMbl aCTpPOHOMHUHT 27.04 https://m.edsoo.ru/LJHNL2MCF

61 KonTponbhas paboTta «91eMEHTbl aCTPOHOMUU U aCTPOPU3IUKK» 28.04 https://m.edso0.ru/TXTTCT488
O6o06matomuii ypok. Pons ¢pusuku u acTpoHOMUHU B

62 SKOHOMMYECKOH, TEXHOJIOTNYECKOM, COIIMATEHON U 3THYECKON 04.05 https://m.edsoo.ru/\WNJ5CRXYD
chepax nesaTebHOCTH YeJIOBEeKa
O6o6maromuit ypok. Posib u MecTo (GU3UKHM U aCTPOHOMHUH B

63 H qu P . ¢ P 05.05 https://m.edsoo.ru/2PFPB28UF
COBPEMEHHOW HayYHOU KapTHHE MHUPa
O6o0maromuii ypok. Poib ¢huzudeckoit Teopuu B GOpMHUPOBAHUH

64 tarort vyp ¢ . p popmup 11.05 https://m.edsoo.ru/Y29SVPCVR
MPEJICTaBICHU 0 PU3NIECKON KapTUHE MHUPa
Ob6o6maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B 00I1eM

65 PSLy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUM O 12.05 https://m.edsoo.ru/LKNUIKHZH
npupojie
PesepBHBIN ypok. MarHuTHoe noJie. DJIeKTpOMarHuTHas

66 P P P 18.05 https://m.edsoo.ru/EVMFIQTP6
WHTYKITHS
PezepBHbIil ypok. OnTtrka. OCHOBBI ClIEHAIIBHON TEOPUHU

67 PBHBIT YP B P 19.05 https://m.edso0.ru/ESABIRKSL
OTHOCUTEIIEHOCTH
Pesepnplii ypok. KBanToBas ¢usznka. D1eMEHThI aCTPOHOMHUH U

68 PHEI YD ¢ P 25.05 https://m.eds00.r/RARQLVO2]

acTpou3uKu



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOII MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

10.1

JIeMOHCTpUpOBAaTh Ha IMpHUMEpAax pojib U MeCTO (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KAapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U

TEXHOJIOTHM, B IPAKTUYECKOU E€ATEIbHOCTH JIFOACH

10.2

Y4uThIBaTH TPAaHUIBl MPUMEHEHHS M3YyYCHHBIX (PU3MUECKUX MOJETICH:
MaTepuajgbHas TOYKa, MHEpLHajbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE
TE€J0, WICAIBHBIN ra3; MOJEIN CTPOEHUs ra3oB, KMIKOCTEH M TBEPABIX TEII,

TOYEYHBIN AJIEKTPUYECKUI 3apsil — P pelIeHnH HU3HUECKUX 3a7a4

10.3

Pacnio3naBath Qu3nueckue siBIeHUs (MPOIECChl) U OOBSACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOU TEOPUH CTPOCHUS BEIIECTBA
U DJICKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE
IBIDKEHUE, CBOOOJHOE IMAJCHHUE TEJ, JBWKCHHE 10 OKPYKHOCTH, WHEPIIHSI,
B3auMojeiictBue Ten; auddys3us, OpOYHOBCKOE IBUIKEHUE, CTPOCHHE
KUAKOCTEH © TBEPABIX Tel, W3MEHEHHe OoOBEMa Tel Npu HarpeBaHHUH
(oxJnaXxkJ1eHun), TEIJIOBOE paBHOBECUE, UCIIApEHUE, KOHACHC Ay, IJIaBJIeHUE,
KpHUCTAJUIU3alKs, KUTIEHHUE, BIAXXHOCTh BO3/lyXa, MOBHIIICHUE JaBJICHUS Ta3a
IIpU €ro HarpeBaHMM B 3aKPbITOM COCYJAE, CBS3b MEXAY IapameTpamu
COCTOSIHMS Ta3a B M30MpOIECccax; DJIEKTPU3ALUsA Tell, B3aUMOJICHCTBHUE

3apsiioB

104

OnwuchIBaTh MEXaHMYECKOE JBM)KEHUE, HCIONB3Ysl (U3NYECCKUE BEIHMYMHBI:
KOOp/WHATA, MMyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Chia,
I/IMHYJ'II)C TCIa, KHHCTHUYCCKaA 3H€pFI/I$[, IIOTCHIINAJIbHAs 3HepFI/I$[,
MeXaHu4eckass paboTa, MEXaHWYeCKas MOUIHOCTh; MPH OMHCAHUM MPABHILHO
TPAaKTOBaTh (PU3MUYECKHUI CMBICI MCIIOJIb3YEMbIX BEIHYUH, UX 0003HAUCHHS U
C€AUHUIBI, HAXOJAUTh q)OpMy.]'IBI, CBSI3BIBAIOIIINEC )IaHHy'IO (1)I/I31/I‘-ICCKYIO BeJ'II/ILH/IHy

C ApYIruMHU BECIIMYMHaAMU

10.5

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEIUIOBLIE SIBJICHHS,
HUCIIOJIB3YyA (1)I/ISI/ILIGCKI/IC BCJIMYUHEBI: TABJICHUC Trasza, TEMIICparypa, CpCaAHAA
KHHETHYeCKast SHEPTUst Xa0TUYECKOTO JBIKEHUS MOJIEKYI,
CpeIHeKBaapaTHUHAas CKOPOCTh MOJEKYI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS
sHeprusi, pabora raza, KOIPOUIIMEHT TOJIE3HOTO JEHUCTBHUS TEIMIOBOTO

JBUTATENs; MpPU ONHCAHUM TPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI




HCIOJIb3YCMbIX BCIWYHUH, UX 0003HauYeHUI U CAUHHUIBbI, HAXOOUTH q)OpMy.HLI,

CBA3BIBAOIIKUC JaHHYIO (1)I/I3I/I‘-IGCKYIO BCJIMUYMUHY C APYTrMMU BCIINYHUHAM

10.6

OnucelBaTh U3yYEHHBIE IEKTPUUECKUE CBOICTBA BEIIECTBA U JIEKTPUYECKHE
ABICHHUS (IIPOLECChI), HUCMONB3YS (U3NYECKHE BEIMYUHBI AJIEKTPHUCCKHMA
3apsAn, DJIEKTPUYECKOE II0JIe, HANPsKEHHOCTh II0JIA, IOTEHLMAN, Pa3HOCTb
MOTEHIMAJIOB; INPH OIUCAHUU IPABUIBHO TPAKTOBaTh (PU3UYECKUH CMBICI
UCTOJIb3yEMBbIX BEJIWYHMH, UX 0003HAUCHHS M €IUHUIIBI; YKa3bIBaTh (POPMYIIBL,

CBA3BIBAOIINC JaHHYIO (1)I/I3I/I‘-ICCKYIO BCJIMYHHY C APYTYMMHU BCIMYNHAMU

10.7

aHAJTM3UPOBATh (PU3UYECKUE TPOIECCHl M SIBICHUS, HCIONB3YsS (U3NUYECKUE
3aKOHBl M NPUHUUIBL 3aKoH BcemupHoro Ttsarotenus, |, Il u Il 3axons!
HproTOHa, 3aKOH COXpaHEHUS MEXaHMYECKOW SHEpruM, 3aKOH COXpaHEHUs
UMIYy/bca, TPUHLMI ~ CYNEpHO3ULUM  CWI, HPUHLUI  PaBHOIPABUSA
MHEPLUUATIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHMSI BEIIECTBA, ra30BbIE 3aKOHbI, CBSA3b CPEAHEH KMHETHUECKON 3HEpPruu
TEIUIOBOTIO JIBUXKEHUS MOJIEKYJ C aOCOJIIOTHOW TeMIepaTypol, IepBblii 3aKOH
TEPMOJIMHAMHKH; 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsja, 3akoH Kyiona;
IIPU 3TOM PA3JIN4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE TIPUHIIMITBI ACWCTBUS MAIIMH, TPUOOPOB M TEXHHYECKHX
YCTPOMCTB; pa3zauyarh yCJIOBUS MX 0O€30MacHOrO  HCIOJb30BaHUS B

HOBCGHHGBHOﬁ ZKHN3HHU

10.9

BBITIONTHATE  9KCIIEPUMEHTBI 110 HMCCICIOBAHUIO (PU3NUYCCKUX SBICHUA U
MPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM; MPHU STOM
dbopMynupoBate mpobieMy (3alady) W THUNOTE3y Y4eOHOTO OSKCIepHUMEHTa,
coOOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OTBIT U

(hopMyTUpPOBaTh BHIBOJIBI

10.10

OCYIHGCTBJ'ISITB MpAMBIC U KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHMH, IIPpU
3TOM BBI6I/IpaTI) OINTHUMAaNbHEINA cI10cO0 HU3MCPCHUA U HMCIIOJIB30BaTh U3BCCTHLIC

METOAbI OICHKHU HOFpeHlHOCTeﬁ H3MepeHHI>i

10.11

HccnenoBaTh  3aBUCUMOCTM  MeXAy  (U3MYECKMMHM  BEIMYMHAMU  C
HCIIOJIb30BAHNUEM MPSIMBIX U3MEPEHMI; P ATOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcUpoOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3UYECKHX BEIHYUH B

BUJIE TaONHI U TpaUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

10.12

Cobmnronate mpaBuia 06€30MacHOTO TpyJa MpH NMPOBEJCHUM MCCIIEJOBAHUN B
pamKax y4eOHOTO AKCIEpUMEHTa, y4eOHO-HCCIeAOBATEIbCKON M TMPOEKTHON
NESTeIbHOCTH  C  WCIOJIb30BAHMEM  HU3MEpPUTENbHBIX  YCTPOMCTB U

71a00paTOPHOTO 000PYAOBAHUS




10.13

Pemrate pacuéTHble 331a4H C SBHO 3a/laHHON (PU3UYECKON MOAEIBIO, UCIIOIb3YS
¢u3nyeckue 3aKOHBI W TNPHUHIMIIBI, HAa OCHOBE aHAIW3a YCIIOBHS 3aJaud
BbIOMpPaTh (U3NYECKYI0 MOJAEb, BbIEHATh (U3NYECKUE BEJIWYMHBI U
(bopMyibl, HEOOX0AUMBIE 1JIs €€ PeLIeHUs, IPOBOAUTh PACUEThl U OLEHUBATH

PEATBHOCTH MOTYYCHHOTO 3HAYCHUS (PU3UICCKON BEITHUHHBI

10.14

Pemarh xauecTBeHHbIE 33/1a4d: BHICTpAMBaTh JIOTMUECKHU HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYKJIEHUM C OMOpPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U

(busnueckue BICHUS

10.15

Vcnonp30BatTh MpH perieHu yueOHBIX 337au COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTMM  JUIsl  TOMCKA,  CTPYKTYpPUPOBAHMS,  HMHTEpIpETallMM U
IIpeJCTaBICHUs y4eOHOH U Hay4HO-TIOMYJIApHON MHPOPMALUH, OTYyYEHHOU U3
pa3sIMYHBIX  MCTOYHMKOB;  KPUTHYECKM  AHAJIU3UPOBATh  IOJIy4aeMylO

nHpOpMAaIIHIO

10.16

[IpuBOIUTE MpUMEpHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(DU3MKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IPOLIECCOB OKPYKAIOIIErO0 MHUpPA, B pa3BUTHE

TEXHUKH U TEXHOJIOTHH

10.17

Hcnonp3oBaTh TCOPCTUUCCKHUE 3HAHUA 10 (1)I/I3I/IKG B HOBCG[{HGBHOﬁ JKU3HU OJI1
obecriedeHrs O€30MACHOCTH MPHU OOpAIICHUH C MPUOOpaMH M TEXHUYECKHMU
yCTpOHCTBaMHU, [UId  COXpaHEHHUs 370pPOBbi M COOJIIOJEHHUS  HOPM

3KOJIOTHYCCKOI'O ITIOBCACHU B 0pr>KaIOH_IeI71 cpeac

10.18

Paborate B rpynme ¢ BBIIOJHCHUCM PA3JIMYHBIX COLHUAIIbHBIX poneﬁ,
IJIaHUPOBATb pa60Ty Irpynibl, paluOHAJIbHO pPACHpPEACIIATh 0053aHHOCTU U
IUIAaHUPOBATh ACATCIBHOCTL B HCECTAHAAPTHBIX CHUTyallMAX, aJCKBATHO
OLICHHUBATDH BKJIaZd  KaXI0Iro nus3 YYaCTHUKOB TI'pynnbl B  PCHICHHC

paccMaTpuBaeMol pooOIeMBbl

11 KJIACC

Kon
NpoBepPsIeMoro
pe3yJjbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus

111

JleMOHCTpHpOBaTh Ha TpUMEpax pPojb U MECTO (U3UKH B (HOPMHPOBAHHH
COBPEMEHHOM HAay4YHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKON JEATEIIbHOCTH JIFOJIEH, IETOCTHOCTh U €IMHCTBO

¢buznyecKoil KapTUHBI MUpa

11.2

YuuThIBaTh TpaHULBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEJCH:

TOYCUYHBIN SHCKTpI/ILICCKI/Iﬁ 3apsan, AACpHad MOJACJIb aTOMA, HYKJIOHHAad MOJCJIb




ATOMHOTO Siipa MPH peIeHNH (PU3nIecKux 3aaad

11.3

PacniosnaBath ¢usnveckue siBJIeHUs (NPOIECChI) U OOBSICHATh UX HA OCHOBE
3aKOHOB  DJIEKTPOAMHAMHKMA M  KBAaHTOBOH  (DM3MKH:  3JIEKTpHUUECKas
POBOJIUMOCTb, TEINIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS TOKA,
B3aMMOJICHICTBHE MAarHUTOB, JJICKTPOMArHUTHAas WHAYKIUS, JCHCTBUE
MarHUTHOTO TIOJII HA TIPOBOJHHUK C TOKOM U JBWKYIIUHCS 3apsil,
AIIEKTPOMArHUTHBIE KOJIeOAaHMsI M BOJHBI, MPSMOJIMHEHHOE PaclpOCTpaHEHHE
CBETa, OTpaXEHHWe, TMpeloMJIeHHe, UHTepdepeHuns, audpakuus ¢
NoJISIpU3alusl  CBeTa, JHCIepcus cBera, (oToanmekrpuueckuii ekt
(botorddexT), cBeTOBOEC NaBlICHHE, BOSHUKHOBEHHME JMHEHYATOTO CIEKTpa

aTroMa BOJopoJa, CCTCCTBCHHAA U HCKYCCTBCHHAA PaIMOAKTHBHOCTDb

11.4

OnuceiBaTh M3y4YCHHbIE CBOWCTBA BELIECTBA (RJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb  PA3IUYHBIX Cpel) U
AIIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), HCIIONB3YS (PU3NIECKHE BETHUNHBIL:
UIEKTPUYECKUN  3apsil, CWIa  TOKA, DJIEKTPUYECKOE  HalpsDKEHUE,
AJIEKTPUUYECKOE COIMPOTHUBIIEHHE, Pa3HOCTh MoTeHuuanos, IJIC, pabora Toka,
MHIYKIWs MarHUTHOrO 1oJisA, cwia Amnepa, cwia JlopeHna, HHIyKTUBHOCTh
KAaTYLIKH, SHEPTHsl DJIEKTPUYECKOTO U MAarHUTHOIO IMOJIEH, IEPUOJ U 4acToTa
KoslebaHui B KoJeOaTeNIbHOM KOHTYpe, 3aps] M Cuila ToKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJIeOaHul, (POKYCHOE pacCTOsHHUE U
ONITUYECKAasl CHUJIA JIMH3bI, IPY OMHMCAHUH NPABUIBHO TPAKTOBATh (PH3UUECKUI
CMBICT MCHOJb3YEMBIX BEJIIMYMH, UX OOO3HAUEHHUS W €JMHHUILIbI; YKa3bIBATh
bopMynbl, CBA3BIBAIOLIME JaHHYIO (U3UYECKYIO BEJIWYMHY C JPYTUMHU

BCINYHNHaAMH

11.5

OnuceiBaTh W3Y4EHHBIE KBAaHTOBBIE SBJICHUS M IIPOLECCHI, HCIONb3YS
¢bu3nyeckue BeIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPHOJ] MOJIypacnaaa, YHEPrus
CBSI3U aTOMHBIX S7€p; MPU OMUCAHUU NPABUIBHO TPAKTOBaTh (pU3MUECKUi
CMBICJ HMCNOJb3yEMbIX BEIWYHH, UX O0O3HAUEHUs W €IUHMIIbI; yKa3blBaTb
(dbopMynbl, CBS3bIBAIOIIME JAHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTHMMH

BEIWMYMUHaAMMU, BBIYHUCIATHh 3HAYCHUC (1)H3I/I‘~I€CKOI\/'I BCINYUHBI

11.6

AHann3upoBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCIONB3YS (hU3NUYECKHe
3aKOHBl W MNpUHIUOBL 3akoH Owma, 3aKOHBI TOCJIEN0BAaTENIbHOTO U
HapajyIeNIbHOTO COEJUHEHUsI NMPOBOJHUKOB, 3akoH J[xoyns — JleHna, 3akoH
AJIEKTPOMAarHUTHOW MHIYKIMM, 3aKOH NPSAMOJMHEHHOTO pPACIpPOCTPaHEHHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJIEHUS CBETa, YPABHEHHE
OiiHmTeiHa st oTroaddekrra, 3aKOH COXpAaHEHMs] DHEPruH, 3aKOH

COXpaHCHUS HUMITYJIbCa, 3aKOH COXPAaHCHUA JJICKTPHUYCCKOIO 3apsAana, 3aKOH




COXpaHEHMsI MacCOBOTO 4YHCIa, MOCTyJaaThl bopa, 3aKOH paguoaKTHUBHOTO
pacmana; mpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe  BbIpaXEHME M ycloBus  (TpaHHIBl,  00JIacTH)

MNPpUMCHUMOCTHU

11.7

OHpCI[eJ'IfITB HalpaBJICHUC BCKTOpAa MHAYKIHUU MAIrHUTHOI'O I10JIA IIPOBOJHHUKA

C TOKOM, CHJIbI AMnepa 1 CHUJIbI HopeHua

11.8

CTpOI/ITB H OIINCBIBATb I/1306pa)KeHI/Ie, Co3aaBa€MoO€ IINIOCKHMM 3€PKaJIOM,

TOHKOH JIMH30HU

11.9

BBINONHATE  AKCHEPUMEHTHI TI0 WCCICAOBAHHIO (U3NYCCKUX SBICHUH U
MPOIIECCOB C HMCIIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUH; TIPU ITOM
dbopMynupoBathk mpodiieMy (3amady) U THIOTE3y y4eOHOro IKCIICPHMEHTA,
coOuparh YCTAaHOBKY M3 IPEIOKEHHOTO 00OPYIOBAHHMSI, IPOBOIUTH OIBIT H

(bopMyITUpPOBaTH BHIBOIBI

11.10

OCYHICCTBJIHTI) MMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/IBI/II-IGCKI/IX BCJIIMYHH; ITPU
9TOM BLI6I/IpaTB OIITUMAJBbHBIH  CIOCOD U3MCPCHHUA U HUCIIOJIB30BAThb

HN3BCCTHBIC MCTOJbI OLICHKH HOFpCIJ.IHOCTGfI I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH C UCHOJIb30BAaHUEM IPSMBIX
U3MEPEHUH; IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yJbTaThl
MOJTyYEHHOU 3aBUCHUMOCTH (PM3MUYECKUX BEITMYMH B BHJIE TaOIHIl U TpaduKoOB,

ACJIaTh BBIBOALI 11O PE3yJibTaTaM MCCICAOBAHHUA

11.12

CoOmtoaTh mpaBuiia 6€30MacHOTO TPy/Ja MPH MPOBEICHUN UCCIEI0BAHH B
paMKax y4eOHOro SKCIEepUMEHTa, Y1eOHO-UCCIIeIOBATEIbCKONW U MTPOSKTHON
NEATeTbHOCTH C  HCIOJIb30BAHUEM  U3MEPHUTENbHBIX  YCTPOWCTB U

n1abopaTopHOro 000pya0BaHUS

11.13

Pemarp pacu€rHple 3amaun C SBHO 3aJaHHONW (U3MYECKON MOJIENbIO,
UCTIONB3YS (U3MUYECKHE 3aKOHBI U MPHUHIIUIBI; HA OCHOBE aHAIM3a YCIOBUS
3a/1auu BHIOMPATh (PU3UYECKYI0 MOJIEIb, BBIJCIATh (DU3NUYECKUE BEIMYUHBI U
dbopmysel, HEOOXOAUMBIE IS €€ pelIeHus], MPOBOAUTh PACUETHI U OIEHUBATH

PCAIBHOCTDb MMOJYUYCHHOT'O 3HAUCHUA (1)I/I3I/I“ICCKOI>'I BCIIMYHHBI

11.14

Pemrate KaduecTBEHHEIC 3ala4yM: BBICTpauBaTh JIOTHYCCKU HECIIPOTHBOPCUYHNBYIO
LCIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOfI Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U

(I)I/I3I/I‘ICCKI/IC SABJICHUSA

11.15

Hcnons3oBath Opd  pelmieHuH — y4eOHbIX  3ajad COBPEMEHHBIE
MHPOPMALIMOHHbIE  TEXHOJOTMM  JJs  [OMCKA,  CTPYKTYpHUpPOBAaHMA,
UHTEPIIPETallUd U TpeJICTaBiIeHHUs] Y4eOHOM UM Hay4YHO-TIOMYJISIPHOM
uH(pOpMallMK, TOJYYEHHON W3 PAa3lIMYHBIX HCTOYHUKOB; KPUTHUYECKU

AHAJIM3UPOBATH MOJYHYAaCMYIO I/IH(I)OpMaI_II/IIO




11.16

OOBSCHATH TPHUHIMUIIBI JIEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ivyaTh YCJIOBHS UX O€30MacCHOrO0 HCHOJb30BaHUS B

HOBCC,[[HCBHOfI KHU3HHU

11.17

[TpuBOANTE IPUMEPHI BKJIAIa POCCUMCKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pasBUTHE HayKd, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIEro MUpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETHUYECKHE 3HAHMS 1O (HU3MKE B MOBCEIHEBHOW >KU3HU
I oOecrieueHHMsl O€30MacHOCTH TpH  OOpaimieHuu ¢ mnpubopamMu U
TEXHHYECKUMHU YCTPOHUCTBAMH, JUIsI COXPAHCHHS 3JI0OPOBbS M COOIIOJCHHUS

HOPM DKOJIOTUYECKOTO MOBEJCHMS B OKPYKAIOLIEH cpezie

11.19

PaGotarb B Tpymnme ¢ BBIIOJIHEHUEM pPa3IMYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh PabOTy TPYHIbl, PALMOHAIBHO paclpelesiaTh O00SI3aHHOCTU U
IUIAHUPOBAaTh  JCATENBHOCTb B  HECTAHAAPTHBIX CHUTyalUsAX, aJEKBAaTHO
OLICHMBATb BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIpPYNNbl B  PELIEHUE

paccMaTrpuBaeMoi mpoOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

Kon
NMpoBepPsSIEMOro IIpoBepsieMble 3JIEMEHTHI COEPKAHUS
3JIEMEHTA

Kon
pa3jaena

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

®usuka — Hayka o npupone. Haydnble MeTOABbl MO3HAHUS
1.1 OKpYy’Karllero Mmupa. Posb skcnepuMeHnTa U TEOpuu B IpoLecce

MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pU3HKe

1 MogenupoBanue (GU3MUECKUX SBICHUI U mporeccoB. Hayunbie
runore3bl.  Pusuyeckue 3aKOHBl M TEOpPUM. [ 'paHMIBI
1.2 NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHMHIMII COOTBETCTBUS.
Ponp u mecto ¢usuku B popMUpOBaHMHM COBPEMEHHOM Hay4HOM

KapTUHbLI MHpPaA, B npaKTqucxoﬁ JIeSITEeILHOCTH JIF0ACH

2 MEXAHHUKA

KMHEMATHUKA

211 Mexannueckoe naBvkeHUE. OTHOCHUTENBHOCTD MEXAHMYECKOTO
nBrxeHus. Cucrema orcuéra. TpaekTopust

[Tepemenienue, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs
912 CKOPOCTh) M YCKOPEHHE MaTepHUaTbHOW TOYKH, UX MPOEKIHUU Ha
ocH cucTteMbl KoopauHat. CloxKeHHe NepeMeIeHn U CII0KEeHNe

CKOpOCTEN

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHHE.
2.1.3 I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MMyTH

2.1 H IEPEMCIICHHU A MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU

214 CBoOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus

Kpusonnneiinoe JBIKEHUE. PaBHOMEpHOE JBUJKEHUE
215 MaTepUalbHOM TOYKH II0 OKPYXHOCTH. YTIIOBas CKOpOCTB,
JIuHenHasa ckopocTs. [lepuon u yacrora. LleHTpocTpeMurensHoe

YCKOpEHHE

216 TexHu4eckne yCTpOMCTBA: CIUJIOMETP, IBHUKEHHE CHapSIOB,
LIEITHBIE ¥ PEMEHHBIE IIepeIaun

917 [TpakTuyeckue paboThl. I3MepeHHEe MIHOBEHHOW CKOpPOCTH.
HccnenoBanre COOTHOIIEHMSI MEXKIY IYyTSIMHU, HPONICHHBIMU




TEJIOM 32 MOCIEA0BaTENIbHbIE PABHBIE TPOMEXKYTKH BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBUKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOMU
Hym0. V3ydeHue JIBUKEHHsS IIApUKa B BA3ZKOW IKUAKOCTH.

W3yueHue OBMKEHUS TeIa, OpPOLIEHHOTO TOPU30HTAIBHO

JUHAMUKA
991 [Tpuniun orHocuTensHocTH [Manunes. Ilepsbiii 3akoH HproToHa.
o HuepunanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIUI CynIEpIIO3UITUN CHIT
Btopoii 3akon HproToHa sl MaTepuaibHOM TOYKH B
2.2.3 unepuuanbHoit cucreme otrcu€ra (MCO). Tperuit 3akoH
HrproToHa 17151 MaTepuaibHBIX TOUEK
224 3akoHn BcemupHoro TtaroteHus. Cuna Tspkectu. Ilepsas
o KOCMHUYECKasi CKOpoCThb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUs CKOJBXKEHUS U CUIIa
2.2.6 Tperust nokosi. Kosdduuuent tpenus. Cuna compoTHBICHUS
2.2 NP JIBUKCHUH TEJIa B )KUJKOCTH WM raze
oo [TocTymarenbHO€ ¥ BpalllaTE€IbHOE JIBIJKEHHE aOCOJIFOTHO
o TBEPJIOTO TENa
228 MOMEHT cuilbl OTHOCHUTEIBHO OCU BpaieHus. Ilnedo cuiebl.
o VYcnosus paBHoBecust TBEpAoro tena B UCO
299 TexHuueckue YCTPOMCTBA: MOAIIUITHUKY, JIBUKCHUE
o HCKYCCTBEHHBIX CITYTHHUKOB
[Tpaktueckne paboTel. V3yuenue nBWXKeHUs Opycka IO
HAaKJIOHHOM TUIOCKOCTH TIOJA JCHCTBUEM HECKOJbKUX CHIL.
2910 HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B
o nedhopMupyeMoi pyXUHE U PE3MHOBOM 00pasiie, OT BETUYUHBI
ux nedopmaruu. VMcecnenoBanue yciaoBHil paBHOBECHS TBEPAOTO
TeJa, UMEIOIIEro OCh BPaIICHUS
3AKOHbBI COXPAHEHV S B MEXAHUKE
231 Nmitynsc MaTepraabHOM TOYKH, CHCTEMBl MAaTePUATbHBIX TOUYCK.
2.3 o NMiynbC cuilbl 1 U”3BMEHEHUE UMITYJIbCa Tena
2.3.2 3akoH coxpaHeHus: ummnynbsca B UCO. PeakTuBHOE 1BUKEHUE
2.3.3 Pabora cuibt




2.34

MONIHOCTE CUJIBI

Kunernueckas »Heprus wmaTepuaibHOM TOYKH. TeopemMa o

2.35 .
KMHETUYECKOU SHEPruu
ITorenumanpHas dsHeprus. lloreHumManbHass SHEpPrus ymnpyro
2.3.6 nedhopMupoBaHHOW TPYXUHBI. [loTeHIManbHAs SHEpPrus Teja
BOJIN3M IOBEPXHOCTH 3eMITH
[ToreHnuanbHbple M HEMOTEHUUANbHBIE CHIBL. CBsA3b pabOThHI
2.3.7 HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW 3Hepruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUECKON 3HEPTUU
2.3.8 VYipyrue u Heylpyrue CTOIKHOBEHUS
239 TexHuuecKrue YCTpPOMCTBA: ABUKEHHUE PAKET, BOJAOMET, KOIIEp,
o MPYKUHHBINA TUCTONET
[TpakTueckue paboThl. M3yueHue CBA3M CKOPOCTEH Ten Mpu
2.3.10 Heynpyrom ynape. HcciemoBanue cBsiz3u pabOTBl CHIIBI €
M3MEHEHHUEM MEXaHWYECKOM SHepruu Telna
3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU
OCHOBHBIE TIOJOXEHHUS MOJICKYISIPHO-KHHETUYECKOW TEOPHH.
3.11 bpoynosckoe nBumxenue. Huddysus. Xapakrep IBUKEHUS U
B3aUMO/ICMCTBUS YaCTHI] BEIIECTBA
312 Mognenu cTpoeHusi Tra3oB, JKUAKOCTEHW U TBEPABIX TEI U
o 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIeNen
3.1.3 Macca monekyn. KomudectBo BemiectBa. [locrossHHas ABoraapo
314 TemmoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. [llkana
3.1 o temneparyp Llenbcus
315 Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
o KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a
AOcomroTHasE TeMmIepaTypa Kak Mepa CPEeIHEeH KHHETHYECKOMH
3.1.6 SHEPTUM TEIUIOBOrO ABMXKEHUs yactull raza. [llkana remneparyp
KensBuna
3.1.7 Vpasuenue Knaneiipona — MenneneeBa. 3akoH [lanbToHa
318 ['a3oBble 3akoHbl. M3ompomeccsl B UAEATBHOM Ta3e C

MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HM30TCPMaA, HU30X0pa,




n3obapa

3.1.9

TexHuuyecKkue ycTponcTBa: TEPMOMETp, OapoMeTp

3.1.10

[TpakTueckue paboTsl. M3MepeHne Macchl BO3ayxa B KJIACCHOM
KoMHaTe. MccnenoBaHue 3aBUCHMOCTH MEXIYy IapamMeTpamMu

COCTOSAHUA pa3pEKECHHOIO ra3a

3.2

OCHOBbI TEPMOJINMHAMMKNU

3.21

Tepmoannamuueckas cucTeMa. BuyTpennss SHEprus

TEPMOJUHAMHYECKON CHCTEMBI B CITIOCOOBI €€ N3MEHEHUS

3.2.2

KomnyectBo Temnmotel u  pabora. BHyTpeHHss 3Heprus

OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Buner  Teromepenayu:  TEMJIONPOBOJHOCTb,  KOHBEKIIMS,
n3nyyenue. TemnoéMmkocTh Tena. YjenbHas TEIIOEMKOCTh

BemiecTBa. PacuéT koanyecTBa TEIIOTHI IIpu TCIIonepcaaduc

3.24

IlepBblii 3ak0OH TepMoaMHaMUKH. [IpuMeHeHne mepBoro 3akoHa
TEPMOJIMHAMHUKH K H3omporeccaM. ['paduueckas HHTEpIpeTanus

paboThI Ta3a

3.25

TeroBble MamuHbl. [IpuHIMOB AEMUCTBUS TEIJIOBBIX MAaIlKH.
[TpeoOpa3zoBaHus SHEPTUU B TEIIOBBIX MamnHaX. Koaddumment
nosiesHoro aekicteus (nanee — KIIJI) termoBoit marmmabl. Lukn
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TepmoauHamuku. HeoOGpatuMocTh mpoueccoB B
npupoze. TeroBele JBUTaTENU. DKOJOTMYECKHE MPOOIEMBI

TEII0PHEPTETUKU

3.2.7

TexHu4eckne yCTpPOWCTBA: JBUTATENIb BHYTPEHHETO CrOpPaHWI,

OBITOBOM XOJIOAUJIBHUK, KOHOAUIIUOHECD

3.2.8

[TpakTyeckue paboTel. I3mepenue yienbHOM TemIoéMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapooOpazoBanue u KoHaeHcauus. lcmapeHne M KHIIEHHE.
VY nenbHas TeIIoTa napooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AABJICHUA

3.3.2

AOcomoTHas n OTHOCHUTCIIbHAas BJIa>XHOCTD BO3yXa.

Haceliennsiii nap

3.3.3

TBépnoe Ttenmo. Kpucramnuueckue u  aMopdHble — Tena.

AHI/ISOTpOHI/IH CBOICTB KpuUCTaJlJIOB. >KI/IIlKI/IC KpHuCTaJlJIbI.




CoBpeMEeHHbIE MaTEpPHUAIIbI

[InaBnenue un KpuUucCTaJuIn3aluuns. y,I[eJ'IBHaH TCIJIOTaA IIJIaBJICHUA.

3.34
CyO6numarnus
3.35 YpaBHeHUE TEIUIOBOTO OajaHca
TexHudyeckue  yCTpOMCTBA: THUIPOMETP U IICUXPOMETP,
3.3.6 KaJIOPUMETD, TEXHOJIOTUH MTOJTYYCHUS COBPEMEHHBIX
MaTepUaIoB, B TOM YHCIIe HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO31yXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpu3anusi  TeN.  OJNeKTpuueckuidl  3apsa. [IBa  Buma
o AIIEKTPUUECKHX 3apsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
OnexTpuueckoe mosie. Hampssk€HHOCTh SIEKTPHUUECKOTO MOJIS.
4.1.5 ITpuHnun CYIIEPIIO3HIINH. JInann HaIPSHKEHHOCTH
AIIEKTPUYECKOTO OIS
41 118 Pabora cun snekrpocrarnyeckoro nons. [lorennuan. PasHocth
MTOTCHIINAJIOB
417 [TpOBOAHMKN W JHIJCKTPUKH B TIOCTOSHHOM JJICKTPHUECKOM
o none. JlusnekTpudeckas MpOHUIIAEMOCTh
118 OnexTpoéMkocTh. KoHaeHcaTop. DNEeKTPOEMKOCTH IUIOCKOTO
o KOHJIeHCAaTopa. DHEPTUs 3apsHKEHHOTO KOHIGHCAaTopa
TexHudeckne  yCTpPOHCTBA:  DIEKTPOCKOI,  DIIEKTPOMETP,
4.1.9 AIIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE DIIEKTPOIPHOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN TPUHTEP
IIpakTrnueckue paboTHL. N3mepenune 3JIEKTPOEMKOCTH
4.1.10
KOHJIEHCaTopa
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
45 421 VYcaoBus CyIIecTBOBAHUSI MOCTOSHHOTO 3JEKTPHUYECKOTO TOKA.
' o Uctounnku Toka. Cuia Toka. [locTosITHHBIN TOK
422 Hamnpsoxenune. 3akon Oma i1 y9acTka 1enu




4.2.3

DJIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE COMPOTUBJICHUE

BCIICCTBA

4.2.4

HOCJIGIIOB&TGJIBHOG, napamiejbHOC, CMCIIAHHOC COCIUHCHUC

IMPOBOAHNKOB

4.2.5

Pa6ota snekrpuueckoro Toka. 3akoH Jlxoyns — Jlenma

4.2.6

MontHoCTb QJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponBwkymmas cwina (manee — DJIC) u  BHyTpeHHee
CONPOTUBIICHUE HUCTOYHHUKA TOKa. 3akoH Oma s MOJHOM

(3amMKHYTO#) 31ekTpuueckoi nenu. Kopotkoe 3ambikaHue

4.2.8

:‘)J'ICKTpOHHaSI MMPpOBOANMOCTD TBép,Z[I)IX METaJUIOB. 3aBHCHMOCTD
COIIPOTUBJICHHUA MCTAJIJIOB oT TCMIICPATYPHI.

CBepX1npoBOAUMOCTD

4.2.9

DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA IEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonnuku. CoOCTBEHHass M NPUMECHAs HPOBOJUMOCTb
MIOJIYTIPOBOJTHUKOB. CaoiicTBa p-n nepexoa.

[TomynpoBOIHUKOBBIE TPUOOPHI

4211

BJ'ICKTpI/I‘IeCKI/Iﬁ TOK B DOJICKTPOJIHUTAX. QHGKTpOHI/ITI/I‘IeCKaH

JIUCCOIUAIUA. DIIEKTPOIU3

4.2.12

OnekTpuueckuii  Tok B razax. CaMOCTOSITENbHBIA |
HECAMOCTOSITENbHBIN paspsia. Paznuunbie THIIBI

CaMOCTOATENIBLHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHUYecKrne YCTpOMCTBA: aMIlepMETp, BOJIBTMETP, PEOCTaT,
HWCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTEbHbIE npudopHI,
AJIEKTPOOCBETUTENLHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH  AHMOJ,  TEPMHUCTOPHl U (OTOPE3UCTOPHI,

HOJ'IYHI)OBOI[HI/IKOBBII\/'I Au0a, raJlbBaHHUKa

4.2.14

[IpakTuueckue paboThl. M3ydeHHe CMENIaHHOTO COEIUHEHUS
PE3UCTOPOB.
N3mepenne OJIC wHCTOYHMKA TOKa M €ro BHYTPEHHETO

COIIPOTUBJICHUA. Ha6JIIOI[CHI/IC 9JICKTPOJIN3a

11 KJIACC

Kon

IIpoBepsiemMble 3JIeMEHTbI COlEPKAHUA




pa3zaeiia Koanposepsiemoro
3JIeMeHTa
4 OJIEKTPOAMMHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHASI UHAYKIUA
[TocrossHHbie  MarHuThl. B3aumonelcTBHE  MOCTOSHHBIX
43.1
MarHuToB
MarnutHoe nosie. Bexrop MarHuTHOM mMHAykuuu. [IpuHnmn
4.3.2 cynepno3uiuu. JIluHMM MarHuTHOM wuHAYKnuu. KapTtuna
JMHUM MarHUTHOM MHAYKLIHMHU NOJIS IOCTOSIHHBIX MarHUTOB
MarsuTtHO€ 110JI€ IPOBOAHUKA C TOKOM. KapTruHa JIMHMNA 110JIA
JUIMHHOTO TPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO
433 IPOBOAHMKA, KAaTymlku ¢ TokoM. OmbIT  Opcrena.
BzaumopeiicTBie NpoBOIHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHUE
Cuna JlopeHua, e€ wmoaynb M HampaBieHue. JIBuxkeHue
4.3.5 3apsSOKEHHOM YacTULbl B OJHOPOJHOM MAarHUTHOM IIOJE.
Pa6ota cwiel Jlopenna
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3 4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIIUU
OAC wuHAayKuMu. 3aKOH DJJIEKTPOMAarHUTHOM HMHIYKLUU
4.3.8 Dapaes
BuxpeBoe oanexrpuueckoe mone. IAC uHAYKIUMH B
4.3.9 IIPOBOJHMKE, JBMKYIIEMCS IOCTYNATEIbHO B OJHOPOIAHOM
MarHUTHOM I10JI€
4.3.10 [TpaBumno Jlenma
NHAyKTUBHOCTB. SBnenue CaMOWHYKIIUH. SC
43.11
CaMOMHIYKIUU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 OJEKTpOMAarHUTHOE I10JIe
Texnuueckue yCTpOMCTBa: IIOCTOSTHHBIE MarHuThl,
4.3.14 ANIEKTPOMArHUTHI, AJEKTPOABUTATENb, YCKOPHTEIH
AIIEMEHTAPHBIX YAaCTULl, UHIYKIIMOHHAS [1€Yb
4315 [TpakTuyeckue padoThl. M3yueHre MarHuTHOTO MO KaTyIIKU

C TOKOM. HCCJ’IGHOB&HI/IG JleﬁCTBI/IH IIOCTOSHHOI'O MarHuTa Ha




pamKy ¢ TokoM. MccienoBaHue SIBIEHUS AJIEKTPOMArHUTHOM

UHIYKIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneobarensHas cUcTEMA. CBoOoaubie KOJIeOaHuUs.
I'apmonunueckue konebanus. Ilepros, yacToTa, aMILIUTyaa H

daza konedaHuit

5.1.2

IIpy>xvHHBINA MagsTHUK. MaTeMaTU4eCKUN MassTHUK

5.13

VYpaBHeHHE rapMOHUYECKUX Kojebanuil. Kunemaruueckoe u

JUHAMHUYCCKOC OITMCAaHUEC K0J1e0aTeJIbHOIO JBHUXKXCHU A

5.1.4

[IpeBparieHre SHEpPrud MpPU TAPMOHUYECKHX KOJIEOAHUSX.
CBsi3b  aMIUIMTYIbl KOJICOAHWNW HCXOMHOW BEITUYUHBI C

AMINIUTyAaMU KosiebaHuii eé CKOPOCTHU U YCKOPCHUA

5.15

Konebartenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHUsI B HICATLHOM KOJIeOaTeIbHOM KOHTYpE. AHAIOTHUS
MEXIY MEXaHUYECKUMU u 3IEKTPOMArHUTHBIMH

konebanusmu. @opmyna Tomcona

5.16

3aKOH COXpaHEHHUs SHEPIHH B HACAIBHOM KoJeOaTeIbHOM

KOHTYpC

5.1.7

BBIHY)KILGHHLIC MCXaHHUYCCKUC KoJIeOaHHS. Pe3onanc.
Pe3onancHas KpuBas. BBIHy)KI[GHHBIe SJICKTPOMArHuTHBLIC

KoOJIeOaHUs.

5138

ITepemenHsbIil Tok. CHHYCOMIANIBHBIN IEPEMEHHBIN TOK.

5.19

MonIHOCTh MEPEMCHHOT'O TOKa. AMHJ’II/ITy,HHOG n

HeﬁCTBYIOMGG 3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpanchopmarop. IlpousBoacTBo, mepenada u noTpebieHHE
AIIEKTPUUYECKOW  SHEPruMH. DKOJOTMYECKHEe PpHUCKH MpHU
MPOU3BOJCTBE BIIEKTPUYECKON SHEPTUM. Kynerypa

HCIIOJIb30BaHUA 3JICKTPOSHECPIUU B IMOBCEAHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: celicmorpad, dSIEKTPUUYECKHMA

3BOHOK, JIMHUY 3JIEKTpoIepesay

5.1.12

[TpakTueckue padbotsl. MccnenoBanue 3aBUCUMOCTH TIEpHUOIa
MaJIbIX KoJieOaHWil rpy3a Ha HUTH OT JUIMHBI HUTU M MaccChl

rpy3a. HccrnenoBaHue mepeMEeHHOro TOKa B LENU U3




MOCJIEAOBATEIbHO COCAMHEHHBIX KOHACHCATOpa, KAaTYIIKH U

pesucropa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanuyeckue BOJIHBI, YCIIOBUS pactipocTpanenus. [lepuoj.

521 CKopocTh pacnpocTpaHeHHUs M JjMHA BOJHBL. llonepeunsie u
IIPO/IOJIbHBIC BOJTHBI
5.2.2 WuTepdepennys u audpaxuss MEXaHHIECKUX BOJIH
3Byk. Ckopocthb 3Byka. I'poMkocTh 3ByKa. BricoTa ToHa.
5.2.3
TemOp 3ByKa
DONeKTpOMarHUTHbBIE BOJIHBI. YcnoBus W3ITy4eHus
5.2.4 AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaius BeKTopos E,
- B 1 v B a11€KTpOMarHuTHOI BOJIHE B BaKyyMe
- CsoiicTBa ANEKTPOMArHUTHBIX BOJIH: OTpakeHue,
5.25 npeJioMJieHue, MoJisipu3anus, audpakmus, uHTep(epeHIus.
CKOpOCTb 3EKTPOMArHUTHBIX BOJIH
[kana ANEKTPOMArHUTHBIX BOJIH. [Ipumenenue
226 HIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
[TpuHIMIBI  pagnOCBSI3M W TeJEeBHICHH. Panuonmoxanus.
521 DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeJIbl
TexHuueckue ycTpoiCTBa: My3bIKaJbHbIE WHCTPYMEHTHI,
5.2.8 YIBTPa3BYKOBas TUATHOCTUKA B TEXHUKE M MEIUIIMHE, pajsiap,
panuonpuEéMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neus
OIITUKA
[TpsimonMHEHHOE pacnpoCcTpaHEeHUWEe CBeTa B OJHOPOAHOM
>3.1 cpene. Jlyu cBera
OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [loctpoenue
232 M300paKeHHiA B IIIOCKOM 3epKajie
5.3 [penomienne cBeta. 3aKOHBI TPETIOMIICHUSI CBETa. AOCOTIOTHBIM
533 TIOKa3aTeNb IPeTOMICHHS
IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbI yroa MOIHOro
>34 BHYTPEHHET0 OTPaXECHUS
5.35 Hucnepcus ceera. ClnoxHbIi coctaB 6eroro cera. Lser
5.3.6 CoOwuparomiue ¥ paccewBarolue JUH3bL. TOHKas JIMH3A.




@DOKYyCHOE PACCTOSIHHME M ONTHUYECKas CHJIa TOHKOW JIMH3BI.
[TocTpoeHne n300paKeHNil B COOMPAIOIINX W PACCEHBAIOIINX
nuH3ax. Popmyna TOHKOW JHMH3BL. YBEIWYEHHE, [1aBaeMoOe

JIMH30M

5.3.7

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONITHKH

5.3.8

Wutepdepennus cBera. KorepeHTHbIE MCTOYHHKH. Y CIOBHA
HaOIroAeHUs MaKCHMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTUHE OT  JBYX  CHH(a3HBIX

KOT'€pCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus cera. JudpakumoHHas pemérka. YCIOBHE
HAONIOZICHUs  TJIaBHBIX ~ MAakKCUMYMOB  TpU  TaJICHUH

MOHOXPOMATH4YCCKOI'0 CB€Ta HA I[I/Iq)paKI_II/IOHHYIO peméTKy

5.3.10

HOJIHPI/BB.LII/IH CBCTa

5.3.11

Texauueckue YCTpOﬁCTBaZ O4YKH, JiyIla, Q)OToannapaT,
HpOeKIII/IOHHBII;'I amnmnapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA

onTuka, TuGpaKIUOHHAs PEIIETKA, MOISIPOU]

5.3.12

[TpakTuyeckue paboThI. N3mepenne noKa3zaTess
npenomiieHusi. MccienoBaHue CBOWCTB M300paKeHUH B

JIMH3aXx. Ha6J’IIOI[eHI/Ie JUCIICPCHU CBCTA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/II_IBI MMPUMCHUMOCTHU KJIaCCHYECKOM MCXAaHHUKH.

HOCTy.]'IaTI)I TCOpUHU  OTHOCHUTCIBHOCTH: HWHBapUaHTHOCTH

61 MOJyN  CKOPOCTH  CBeTa B  BaKkyyMe,  IPHHIIMII
OTHOCHUTEJILHOCTH DUHINTEHHA
° OTHOCHTETHPHOCTh OJHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHU
02 U COKpAIIICHHE JTMHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIBI
CBs13b Macchl C SHEPTUEH U UMITYJTLCOM CBOOOIHON YaCTHUIIBL.
64 DHeprus MoKosi CBOOOTHOIN YaCTUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBO! OIITUKU
®ortonsl. Popmyna [lnanka cBs3u sHepruum (QOTOHA C €ro
r rid 4acTOTOU. DHEPrus U UMIYIbC POTOHA
7.1.2 OtkpeiTe M uccrnepoBanue ¢orodddexra. Ombiter Al




CroneroBa. 3akonbl (hoTodddexTa

VYpaBuenue OiHmTeriHa 181 Gortodddekra.  «KpacHas

r13 rpanuua» Gporodddexra
7.14 JlaBnenue ceera. OnwiTel I1.H. JIeOeneBa
7.15 XHUMHUYECKOE IEHCTBUE CBETA
Texnuueckue ycTpolcTBa:  (OTOIIEMEHT, (HOTOAATUMK,
710 coJiHeuHas OaTapesi, CBETOUO/T
CTPOEHUE ATOMA
Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
r2d HCCIIEIOBAHUIO CTPOEHHMS aToMa. IlnaneTapHas MoJelb aToMa
[Toctrymarel bopa. M3nydenue w morionieHne (OTOHOB TpH
7.2.2 Mepexo/ie aToMa C OJJHOTO YPOBHSI SHEPrUu Ha Apyrou. Bujbl
cnekTpoB. CIieKTp ypoOBHEH SHEPruu aToMa BOJ0poaa
BosHoBble  cBoiicTBa  uwactuu. Bomner  ge  bpoins.
7.2
7.2.3 KopnyckynspHo-BoiaHOBOH nyanu3M. [udpakius 31eKTpoOHOB
Ha KpUCTaJU1ax
CrnoHTaHHOE€ U BBIHYXKJIEHHOE W3JIy4€HHE. YCTPOICTBO U
124 MPUHLIKI PabOTHI J1a3epa
TexHuueckue YCTpOMCTBA: CIIEKTPAaJIbHBII aHanu3
725 (CTIEKTPOCKOI), Ta3ep, KBAHTOBbIH KOMITLIOTED
7.2.6 [IpakTuueckue pabotsl. HabmoaeHne IMHEHYaTOro CreKkTpa
ATOMHOE A1PO
7.3.1 MeTopl HAOMIOACHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHUIL
OtkpeiTue pamguoakTuBHOCTH. OmnbiTel  Pesepdopma 1o
OIIPENIENIEHUIO COCTaBa PaJlMOAKTUBHOIO M3inydeHus. CBoiicTBa
r3.2 anb(da-, 6era-, raMMa-u3NyyeHus. BiusHue paanoakTUBHOCTH
Ha JKUBBIE OPTaHU3MBI
7.3
OtkpelTHEe TpOTOHA M HeWTpoHa. HykinoHHas Mozpens sapa
7.3.3 ['eitzenbepra — MBanenko. 3apsn siapa. MaccoBoe YHCIO
sanpa. 3oTomnsl
Anbda-pacnaa. DNEeKTPOHHBIA M MO3UTPOHHBIA OeTa-pacmaj.
734 I"'aMMa-n3nydeHne. 3aKoH pajloaKTHBHOTO Paciasa
7.3.5 OHeprus CBSI3M HYKJIOHOB B sjpe. fnepHble cuibl. [ledekt




MAacChI sIpa

7.3.6

Snepuble peakuuu. Jlenenne u CMHTE3 sSAEp

7.3.7

Snepubiii peaktop. Tepmosnmepuwiii cunte3. [IpoGiiembr u
MEPCHEKTUBBI AJIEPHON SHEPTETUKU. DKOJIOTHUECKUE aCTIEKThI

AJIEPHON YPHEPTETUKH

7.3.8

BHCMGHTapHBIC qaCTHUIIbI. OTKpI)ITI/Ie IIO3UTPOHA.

OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa BuibcoHa,

SIIEPHBIN peakTop, aTOMHasi 6oM0Oa

7.3.10

[TpakTnueckue pabotel. MccrnenoBanue TpekoB yacTull (1O

roTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B€3qnoro neba. Co3Be3ausi, spKue 3BE3/IbI, MJIAHETHI, UX

BUAMMOC ABHKCHHC

8.2

ComneuHast cucrtema. IlmaHeTsl 3eMHOM TpPYIIIBI. IInaneTsI-
TFUTaHTbl U UX CIIYTHUKH, KapJIUKOBBIC ITJIAHCTHI. Marsle Tena

COJHEYHOM CHCTEMBI

8.3

Comnnue, potochepa u atmocdepa. ConHeuHast aKTHBHOCTh

8.4

Hctounnk sHeprun ConHLa U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKU: MAacca, CBETUMOCTD,
paadyc, Temmeparypa, WX  B3aUMOCBs3b.  Jlmarpamma
«CTIEKTpaJIbHBIA ~ KJAcC — CBETHUMOCTB». 3BE3bl TJIaBHOM
MIOCJIEA0BATENbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY IS

3B&3]] IJIaBHOM IOCIEA0BATEILHOCTH

8.6

BHuytpenHee ctpoenue 3B€31. COBpEMEHHBIE TPEICTABICHUS

0 TPOUCXOXAECHUU U dBoMounu CoyHIA W 3BE3Z. DTalbl KU3HU

3BE3

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CnupanbHas CTpyKTypa
l"amakTuky, pacnpeneneHne 3B€31, ra3a u npuid. llomoxenue
u newkenue Connua B 'amaktuke. [lnockas u cdepuueckas

HOJICUCTEMEBI I allakTUKU

8.8

Tunel ranakTuk. PaguoranakTuku u kBasapsl. YEpHBIE IBIPHI B

AApax rajJJakTHUkK

8.9

Bcenennas. Pacmpenune Bceenennoil. 3akon  Xa60:na.




Paz6eranne ramaktuk. Bo3pact u paanyc Bcenennoit, Teopus
bonpmioro  B3peiBa.  Mogens  «ropsuern  BceeneHHOI».

PenuxToBoe H3JIYUCHHC

8.10

MacmrabHas  cTpykTtypa BcemenHoi.  MeraranakTuka.

Hepeménnsie mpoOiieMbl aCTPOHOMHUH




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



