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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEIHEro oOIero oopazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbx B DT'OC COOQO, a Takxke ¢ yu€ToMm deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS M KOHLICTIIIMY MpernoiaBanus yueoHoro npeamera «Pusnkay» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoit ®enepauuy, peaausyloolMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanne mporpamMMmbl 1o (U3MKE HampaBleHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydarontuxcs 10—11 kiaccoB npu oOydeHuu ux GusnkKe Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pesyabTataM OOY4YeHHS, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXKIPEIMETHBIX
CBs3el (PU3UMKM C eCTEeCTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeTraMu. B Hell ompexpenstorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNbTaThl OCBOCHUSA Kypca GU3UKH: TUYHOCTHBIE, METAaIIpeIMETHbIC, MPEMETHbIE (Ha 6a30BOM

YPOBHE).
[Tporpamma 1o (u3MKe BKIIOYACT:

e IUIAHUpPYEMBbIE PE3yJbTaThl OCBOECHUS Kypca (U3MKM Ha Ga30BOM YPOBHE, B TOM 4YHCIE
IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUEHUs;
e coaepxaHue yueOHoro npeamera « Pu3ukay 1o rogam o0yyeHHsL.

dwu3mKa Kak HayKa 0 HanboJiee OOIMX 3aKOHAX MPHUPOJIBI, BEICTYIAsl B KAUECTBE Y4EOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIEM MHDE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX YYEeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XUMHEH, Ouosiorueit, gusmueckoii reorpadueii u acrpoHomueil. Mcmons3oBaHHe W aKTHBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOIOT Ui
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTepUajoB C
3a/laHHBIMU CBOICTBaMHU U Apyrux. M3ydyenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B JOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHpOBaHHE YMEHUH NPUMEHATh
HAy4YHBI METOJI TO3HAHUS IPU BBINOJHEHUN UMU YUEOHBIX UCCIIEJOBAHUM.

B ocHOBY kypca pu3MKH A ypOBHS CpeHEro o0mero o0pa3oBaHus MOJOXKEH psij Ui,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SIBJISIETCS JIOTMUECKHU 3aBEpIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3iesioB (M3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca QU3UKU 00beIUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanoyiaraeT UCHOIb30BaHUE T'yMaHUTApHOTO
noTeHnuanta Gu3n4ueckoi HaykKu, OCMBICIIEHHE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOILIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonoti nanpasnrennocmu. Kypce gpusuku mnpenmnonaraet 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IOCPEICTBOM BBEACHHS DSJIEMEHTOB COJAEp KaHMS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CyKIeHHs MpoOJIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Ctep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpelHEero oOIiero oOpa3oBaHHs
SBIISIOTCS (U3MUecKkue Teopuu ((HOopMHUpPOBaHHME MPEACTABICHUA O CTPYKTYpe IMOCTPOSHHS



buznueckoil Teopuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOJE, IPAaHUIAX MPUMEHUMOCTU TEOPHH, JJIS ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U IPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOAX0] B Kypce (PU3MKHU peaTnu3yercs MPEex/Ie BCEro 3a CUET
OpraHHU3aIi IKCIEPUMEHTAIbHON NesSTeNIbHOCTH o0yuaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUECKUX MPAKTUYECKUX paboT. BrigeneHune B yka3aHHOM IepeyHe J1a0opaTopHBIX pador,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYacTHHKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOAs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYUYAIOIIUMUCS YMEHHUSIMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE ynensieTcs pelieHUIo pacyETHBIX M Ka4yeCTBEHHbIX 3aaad. IIpu atom
JUTSL PAaCYETHBIX 3a7]a4 MPUOPUTETOM SIBIISIOTCS 33Ja4U C SIBHO 3aJJaHHON (PU3NYECKON MOJEINbIO,
MO3BOJIAIOIINE IPUMEHATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zeiia Kypca,
TaK UM HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH W MPOIECCOB B
OKpYXaroliel >Xu3Hu, TpeOyromue BbIOOpa (QHU3UUYECKOW MOJENU A CUTyallMd IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ t1peboBanusMu PI'OC COO K MarepuanibHO-TEXHUYECKOMY
obecrieyeHnIo yueOHOTro mporiecca 0a30BbIi YPOBEHD Kypca (PU3UKH HA YPOBHE CPETHETO OOIIEro
00pa3oBaHMs JOKEH M3y4aTbCs B YCIOBHUSX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKIa. B kabunere (pusuku
JOJKHO OBITH HeoOXoauMoe J1abopaTOpHOE OOOpYyAOBaHUE ISl BHIIIOJHEHHUS YKa3aHHBIX B
nporpaMme 1o (Gpu3nKe y9eHHUECKUX NPaKTHIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JlemoHCcTpanioHHOE  00OpyaoBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecreuynBaeT MOCTAHOBKY NEPEUYUCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUH ISl MCCIEOBAHUS HM3y4YaeMbIX SBJICHHH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopaTtopHoe 000pyAOBaHHE JUIsl YHeHUUECKUX IPAKTHUYECKUX paboT GOopMHUpYETCs B BULIE
TEMaTHYECKUX KOMIUIEKTOB M oOecredyuBaeTcs B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKTHI J1IabOpaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MpHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJSIMH U3Y4YeHHS PU3UKU B 001IIEM 00pa30BAHUH SBISIOTCS:

e (opmHupoBaHUE UHTEPECA U CTPEMIICHUS 00YYAIOIINXCS K HAYyYHOMY M3yUEHUIO PUPOIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE IIPEJICTaBICHMM O HAy4yHOM METOJE TMO3HaHuid U (HOpMUpPOBaAHUE
UCCIIE0BATENIBCKOIO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSIM;
e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa U3y4YEHHs] OCHOB CTPOEHUS
MaTepuy U pyHJaMEHTAIbHBIX 3aKOHOB (PU3HKH;
e (opmupoBaHUE YMEHUN OOBACHATDH SBJICHUS C HUCIOJb30BaHUEM (PU3NYECKUX 3HAHUM U
Hay4HBIX JI0KA3aTENbCTB;
e (opmupoBaHUE MPENCTaBICHUNA O POIU (U3MKHU AJI Pa3BUTUS JIPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUH.
Joctumxenne 3THX Lejded oOecreurBaeTcsi pelieHHeM CIeAYIOIIUX 3aJad B IpoLecce
U3y4eHus Kypca (U3MKU Ha YpPOBHE CPEeTHEro 001Iero oopa3oBaHus:



e TIPHOOPETCHHE CHUCTEMBbl 3HAHMK 00 OOMMX (U3MYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIIOYAs MEXaHUKY, MOJICKYISIPHYIO (U3HKY, dJIEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHUE YMEHUI IPUMEHSITh TEOPETHUCCKHUE 3HAHUS JIJIS1 OOBSICHEHUST (PU3NIECKUX
SBJICHUU B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIIEHUN B IOBCETHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 33]1a4 C SIBHO 331aHHON (PU3NYECKOI MOJIEIbIO,
3aJ1a4, MOPa3yMEBAOIINX CAMOCTOSTENIbHOE CO3JaHue (PU3NUECKON MO, aIeKBaTHOM
YCJIOBHSIM 33]1a4H;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELLY;

e OBJQJICHHE METOJaMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS W MPOBENEHUs (PU3NUecKux
OKCIIEPUMEHTOB, aHAIM3a U UHTEPIPETAIi HHPOPMAIUH, OTPEACIICHUSI TOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

e CO3/IaHUE YCIOBHUM Uil Pa3BUTHS YMEHUH NPOECKTHO-UCCIIEI0BATEIIbCKONW, TBOPUYECKOM
JESTEIIbHOCTH.

Ha wsydenue ¢usmku (0a30BbI ypOBEHB) HA ypOBHE CpPEIHET0 00IIero oOpa3oBaHUs
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kimacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpaMme mo ¢Gpu3nke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PabOT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTENb JEJIaeT BBHIOOP MpPOBEIACHHS 1ab0paTOpHBIX padoT U
OTIBITOB C YUYETOM UHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYatOIIUXCS.

COJAEP)KAHUE OBYUYEHMU S

10 KUIACC

Pasznen 1. dusuka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupozae. Hayunesle mMeronsl mo3HaHus OKpy»karomero mupa. Pois
HKCIEPUMEHTA U TEOPHH B IpOIiecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PUBHKE.

MopnenupoBanue Gpu3nyecKux sBJIEHUN M mpolueccoB. Hayunsle runote3sl. Ousnyeckue
3aKOHBI U TeOpuH. [ paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpUHIMIT COOTBETCTBUS.

Ponp u mecto ¢usmku B (GOpMUPOBAHHMM COBPEMEHHON Hay4yHOM KapTHHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTENIBHOCTh MeXaHuyeckoro mBmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. ClloKeHUE NepeMelIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpPSIMOJIMHEHHOEe IBMKeHue. I'paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIICHUS MaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobosHoe najzieHne. Y ckopeHre cBOOOIHOTO Ma/IeHHs.

KpuBonuneiliHoe paBukeHHE. JI[BH)KEHME MaTEpHAbHOM TOYKM IO OKPYXXHOCTH C
IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAst CKOpOCTh. Ilepron u yactora
oOparuenus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHudeckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, JBUKEHUE CHAPSIOB,
LIEIIHBIE U PEMEHHBIE IIEpeayn.



Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MIUTIOCTPALINS KUHEMATHUYECKUX XapaKTEPUCTUK JBUKECHHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXTY ITyTSIMH, IPOWIEHHBIMU TEJIOM 3a I10CJIEJ0BATEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IIPU PABHOYCKOPEHHOM JIBM)KEHUHM C HAa4dalbHOM CKOPOCTHIO,
PaBHOU HYJIIO.

N3yueHune nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue nBUKECHHS TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MHEpUMabHBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuia. Brtopoit 3akon Hplorona ms
MartepuanbHOU Touku. Tperuii 3akoH Hpl0TOHA [U1s1 MaTepruanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHust (mokosi, ckoibxenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHHS TpU
JBIKEHUU TEJa B )KUIKOCTH WJIU Ta3e.

[ToctynaTtensHoe U BpaliaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CHJIbI OTHOCUTEIBLHO OCH BpauieHus. [1imevo cuiibl. Y cinoBusg paBHOBECUS TBEPIOTO
Tena.

TexHudeckue yCTpPOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOIIIMITHUKN, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HHUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopnovie pabomuol

W3ydenue nBukeHus Opycka Mo HaKIOHHOW TUIOCKOCTH.

WccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B MPYXKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPALEHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynsc MaTepuanbHON TOYKH (TENa), CUCTEMBI MaTEPUANTBHBIX TOYEK. VIMITyIbC CHITBI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHMs UMITYyJIbca. PeakTUBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunerndeckass sHeprus MarepuaibHOM TOUkH. Teopema 00 M3MEHEHHUM KUHETHYECKOM
SHEPTUH.

[TorenuuanpHas Heprus. [loTeHIIMaNbHAS SHEPTUS YIPYTro 1eOPMUPOBAHHON TIPYKUHBI.
[ToreHunanbHas 3HepPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.



[ToreHnuanbHble M HENOTEHIMATIbHbIE CHUJbl. CBsA3b pabOThl HEMOTEHIHMAIBHBIX CHJ C
M3MEHEHHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpONCTBA M IIPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexon nmoTeHIMATBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCOIIOTHO HEYNPYroro yjaapa ¢ IMOMOUIbI JBYX OJMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHUEM MEXaHMUYECKOW SHEpPruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgiekyJasipaasi (pu3uKa 1 TEepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOI Meopun

OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
Bpoynosckoe amwkenue. Jnuddys3us. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIECTBA.
Monenu cTpoeHus ra30B, KUAKOCTEH 1 TBEPABIX TN U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

TennoBoe paBHoOBecue. Temmeparypa u €€ namepenue. [llkana temneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOopuu
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBuna. ['a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM raze ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30MPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuveckue ycTpoicTBa U MpakTUYECKoe MIPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, JTOKa3bIBAIOLIME JIUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu MOJIEKYII
OpraHUYEeCKUX COCIUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY JABJICHHS ra3a HA CTEHKHU COCya.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenre Macchl BO3/yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpEeHHUH o00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmoauHamuueckass cucreMa. BHYTpeHHss dHEprust TEPMOJMHAMHYECKOM CUCTEMBI U
crocoOb! e€ uzmeHeHus. KomnyectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOAaTOMHOTO
UJeaIbHOIO ra3a. Busl Tenonepenayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3IIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONEpeaaye.

[TonsiTue 06 anuadbarHoM mporuecce. IlepBrblii 3aKoH TepMonHaMUKH. [IpuMeneHne nepBoro
3aKOHa TEPMOJAMHAMHUKH K H30IpolieccaM. ['papuueckast uHTeprnpeTaius padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.



Tennossie MamyHbL. [[puHIUTIEI IEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TeIUI0BbIX MammuHax. KoadduimeHT none3Horo neicTBus rermioBoi MmamuHsel. [k KapHo u ero
KOA(GUIIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTUYECKUE POOIEMbl TEIIOPHEPTETUKH.

TexHudeckue YCTpONCTBA U NPAKTUYECKOE NPUMEHEHUE: JABUTATellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPrUU Tella MPH COBEPUICHUH DPAOOTHI: BBUIET MPOOKU U3
OyTBUIKH TIOJT IEHCTBUEM CIKATOTO BO3yXa, HAarpeBaHue dupa B JaTYHHOU TPyOKe MyTEM TPEHUS
(BUCOIEMOHCTpPALIHS ).

M3MeHeHne BHYTpEHHEN 3HEPTuu (TeMIiepaTypsl) Teja Ipy TeIUIonepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpezammnvie cocmosanusn eeugecmea. Dazosvie nepexoovt

[Tapoo6pa3oBanue u koHaeHcalus. Vcnapenue u kunenue. AOCOIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHbIM map. YiaenbHas TemioTa mapooOpazoBaHus. 3aBHCHUMOCTH
TEeMIIepaTyphbl KUIICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemMeHHbIEe MaTepuaybl. [InmaBnenue u Kpucramumzanus. Y IeabHas
TeruioTa miasneHus. CyOnumanms.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuyeckue ycTpoMCcTBa M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TOJIYYSHHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

HabGmonenve narpeBaHus ¥ TUTABJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepeHrie OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

Pazjen 4. DiekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauusi Ten. OJeKTpUueckuil 3apsia. J[Ba Buaa dIEKTPUYECKUX  3aps/IoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsgoB. 3akoH Kynona. TodeuHbll  3neKkTpuUYecKuil  3apsi.
Onexktpuueckoe nose. HanpsokéHHocTh anexkTpuueckoro mnousid. [lpuHmun cynepno3unun
AIIEKTPUYECKUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabora cui anexkrpocratnueckoro nous. [lorenuan. Paznocts notenuuanos. IIpoBogHuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. [ludnekTpudeckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJAEHcATopa. DHeprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHnyeckue yCTpOHCTBA M INPAKTUYECKOE IMPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOP, KOMHPOBAIbHBIN
anmapar, CTpyHHBIH IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre HasneKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

JIM3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPa OT IUIOUIAAH IJIACTUH, PACCTOSHUS
MEXIY HUMH U JIU3JICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. YCIIOBUS CyIIECTBOBAHUS JIEKTPHUUECKOrO TOKA. MCTOUHMKHM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenue. 3akon Oma Jyist ydacTka Lenu.

DneKTpuuecKkoe COIIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHUE ITPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyis—JIenna. MOMHOCTh 3JIEKTPUYECKOTO TOKa.

DIIEKTPOABUKYILAs CUJla U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) AsiekTpuueckoit nenu. KopoTkoe 3amMbikaHue.

DJIEKTPOHHAs MPOBOAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAIIIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOcTBeHHass M NpPUMECHas MPOBOAUMOCTb MOJYNPOBOJIHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
Juccoryanus. DIEKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMoCTOSATENbHBIA U HECAMOCTOSITENbHBIN pa3pal. MoHus.
ITna3ma.

TexHnuyeckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: aMIIEpMETp, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTH COTPOTHUBJICHUS HWJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIONIAJN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHOE COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3NEeKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblkaHHMe TralbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v NpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne cMEIaHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenune 3eKTpOoABMKYIIEN CHUIIbl MCTOUHUKA TOKA U €r0 BHYTPEHHET0 COIPOTUBIICHHUS.

HabGnronenue anexrponusa.

Me:xnpeamerHbie CBA3H

Uzydyenune kypca ¢usuku 0O6a3zoBoro ypoBHsS B 10 Kiacce OCYHIECTBISETCA C Y4ETOM
COJIEP)KATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadvu U TEXHOJIOTHH.



Meswcnpeomemuvie nousmus, CBS3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMS:
sBIICHUE, Hay4yHbId (pakT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
SKCTIIEPUMEHT, MOJICITUPOBAHNE, MOJICIb, U3MEPCHHE.

Mamemamuxa: pemieHNe CUCTEMbI YPaBHEHU, JTMHEWHas (yHKIUS, mapadoa, runepoona,
uX rpauKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M WX NPOEKIMH HA OCH KOOPAWMHAT,
CJIO’)KEHHE BEKTOPOB.

buonoeusn: Mexanndyeckoe IBIKEHUE B XKUBOW mpupone, Iuddysus, ocMocC, TemIo00MeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAadH, TEIJIOBOC PABHOBECHE), FJICKTPUUSCKHUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, YKUJIKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJIJIOB, AJICKTPOJIMTHYECKAS TUCCOLMAIINS, TajlbBaHHUKA.

T'eocpaghus: BIAXKHOCTH BO3/yXa, BETPHI, 0apoMeTp, TEPMOMET.

Texnonocusn: mpeoOpa3zoBaHue ABUKEHUN C MCIOJIb30BAHUEM MEXaHH3MOB, YUET TPCHHS B
TEXHHUKE, TIOJIIMITHAKK, HCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMITYJIbca B TEXHHKE (pakera,
BOAOMET W JpYrHe), JBHrarejlb BHYTPEHHErO0 CropaHus, IlapoBas TypOWHA, OBITOBOM
XOJIOIMIBHUK, KOHTUITUOHEP, TEXHOJIOTHH MOJyUYeHUs COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIC
HAaHOMATEPHAJIIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHC
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJICKTPOHATrPEBATEIbHBIC MPUOOPHI,
3JICKTPOOCBETHTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Pasjen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3ammojnelcTBHE IOCTOSHHBIX MAarHuTOB. MarHutHoe Iose.
Bekrop MarHuTHOM MHAYyKUMH. [IpuHIMN Cynieprno3uiMy MarHUTHBIX NOJIeH. JIMHUY MarHUTHOU
uHAyKuuu. KapTiHa TuHUI MarHUTHON MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MaruutHoe 1noJjie NMpOBOAHMKA ¢ TOKOM. KapTuHa JMHMH WHIYKIUMU MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HallpaBJICHHE.

Cuna JlopeHua, €€ MoIyilbp UM HampaBleHHE. J[BHKEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHME DNEKTPOMAarHUTHOM MHAYKOUM. [lOTOK BEkTOpa MAarHUTHOM HHIYKIUU.
DONEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKunu Dapazes.

BuxpeBoe anekTpuyeckoe Iose. OJIEKTPOABHKYIAs CWJIAa HMHIYKLIUU B IPOBOIHMKE,
JBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBJI€HHME CAMOMHIYKIIMU. DNEKTPOABMKYIAS CHIIA CAMOWHYKIIHH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MarHUTBHI,
AJIEKTPOMATHUTBI, 3JIEKTPOJABUTATEIb, YCKOPUTENIN HIEMEHTAPHBIX YaCTULl, NHYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIMHUM UHIYKIIMM MAarHUTHOTO MOJIA.

B3aumopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cwta Ammepa.



HevictBue cuiibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIWH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBMIKYIIEH CHUJIBI MHIYKIHUA OT CKOPOCTH M3MEHEHHS] MAarHUTHOIO
MOTOKa.

SIBiieHME CAMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHne MarHuTHOrO NOJIsl KATYLIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIIMH.

Pa3pen 5. Kose6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOoaHble MexaHMuYeckue Kkoiebanus. [apMmoHuveckue
konebanus. Ilepmon, wuactora, ammumryna u ¢asza konebanuid. IlpyXKMHHBIA MasTHHK.
Marematuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX Kosebanuii. [IpeBparenue snepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

KoneGartenbubiit  koHTyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KoOJI€OaHUS B UAE€AIHLHOM
KOJICOATETbHOM KOHTYype. AHAJIOTHUS MEXIYy MEXaHWYECKHMH W 3JCKTPOMAarHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akOH COXpaHEHHUS SHEPTrUU B UACATBLHOM KOJIeOaTEIbHOM
KOHTYpe.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHyKIeHHbIE MeXaHMYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 2IEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHYyCOMIATbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. [IpousBoncTBo, mepeaaya U MOTPEOICHUE DIIEKTPUUYECKONW SHEPTUU.
OKOJIOTUYECKHE PUCKH MpU TPOU3BOJACTBE 3JeKTpodHepruu. KynpTypa ucnosab30BaHus
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudeckue yCTpPOMCTBA M IPAKTHUYECKOE TNPHUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK,
TeHEpaTOp MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeabHOW CUCTEMBI (MPYKUHHBIA MM MaTeMaTUYeCKUI
MasITHHK).

Habmroenue 3aTyxaroniux KoiaeOaHui.

WccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa U HAMNPSDKEHUST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUH PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mogenb TUHUU 3AEKTPOINepEaauH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAJIbIX KOJIeOaHUl rpy3a Ha HUTU OT AJTUHBI HUTH U
Macchl Ipy3a.

HccnenoBaHne TMEpEMEHHON0 TOKA B ILENM W3 TOCIENOBATEIIBHO COECIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexannyeckue BOJIHBI, yClIoBuUs pacnpocTpanenus. [lepuoa. CkopocTh pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mponaonbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJH.



3Byk. CKOpOCTh 3BYyKa. [ poMKOCTH 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJEKTPOMAarHUTHbIE BOJIHBI. Y CIOBUSI W3JIyYEHHUS 3JIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTanus BektopoB E, B, V B anekrpomMarauTHo#i BosiHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaKeHHe, TMpelioMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIpUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paIuOCBA3H U TeJIEBUACHUS. Pagronokanus.

DNIEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIoIe cpebl.

TexHuyeckue ycTpoHCTBAa M INPAKTUYECKOE IPHUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBas IMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajiap, paguoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromnieecs Teno Kak HCTOUYHUK 3BYKa.

Habumronenne otpaxkeHus U IpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHMUECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtonenue CBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUTUTYJIOM W YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  DIIEKTPOMArHUTHBIX  BOJIH:  OTpPaXXEHHE, MpeIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonuHeiiHOe pacpocTpaHEHUE CBETa B OJIHOPOJHOM cpefie.
JIyd cBera. ToYeUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue u300pakeHH B IUIOCKOM
3epKaje.

[Ipenomnenune cBera. 3akOHBI TPENIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroja NOJIHOTO BHYTPEHHEIO
OTpaXKEHHUS.

Hucnepcus ceera. CinoxxHbIi coctaB 6enoro cera. L{Ber.

Cobupatoniue U pacceuBaronue JuH3bl. ToHkass mnuH3a. DOKYyCHOE pacCTOsSHUE WU
ONTHYECKasl cujia TOHKOM JuH3bL. [locTpoeHune n3obpakeHuil B cOOMparOIUX U pacCEenBaIOIINX
nuH3ax. PopMyia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonmnoBas ontuka. Wutepdepenmuss cBera. KorepeHTHbIE HCTOYHHKU. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEeP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB.

Hudpakmus cera. JludpakuuonHas pemérka. YciaoBHe HAOMIOIEHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus ceerta.

TexHuyeckue ycTpoiicTBa M NpPaKTHMYECKOE NPUMEHEHHE: O4YKH, Jymna, ¢oTroamnmnapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[TpsimonuHeiHOEe pacnpocTpaHeHUe, OTpaKeHHe U MperoMieHHe cBera. OnTuyeckue
pUOOPBHI.

[TonHOE BHYTpeHHEE OTpakeHrne. MoJiesib CBETOBO/IA.

HccnenoBanue CBOWCTB N300paKEHUIA B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.



Hab6nronenue aucnepcun cBera.

[ToyyeHue cnekTpa ¢ MTOMOUIBIO MPU3MBIL.

[TomyueHue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHONW PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3AX.
HabGnronenue qucnepcuu certa.

Paznen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH

I'paHnnBI IPUMEHMMOCTH KJIACCUYECKOM MexaHukW. llocTysarel crienuanbHOM TEOpHUH
OTHOCUTENIbHOCTH: HHBApUAHTHOCTb MOJYJSl CKOPOCTHM CBETa B BakKyyMe, MPUHLHUII
OTHOCUTEIBHOCTU DUHINTCIHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MaCChI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUs MOKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOBOI ONMUKU

®otonbl. ®opmyna [Inanka cBs3u dHEPrUM (POTOHA C €r0 YACTOTOH. DHEPTUS U UMITYIIbC
doToHa.

Otkpeitie u wuccienoBanue (Goroddpdekra. Onwitet A. I'. CromeroBa. 3aKOHBI
dororddekra. Ypapuenue Diinmreitna mia potodddexra. «Kpacnas rpanuna» gporosddexra.

JlaBnenue cBeta. Onbitel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W NPAKTHUECKOE MpUMEHEeHHUe: (OTORNIEMEHT, (POTOAATUHK,
coJIHeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuro o -uactuil. [Imanerapuas
Mozienb atoMa. [Tocrynarer bopa. U3nydenue u normnomuieHue (GOTOHOB IpU MEPEXOe aroma ¢
OJIHOTO YPOBHS SHEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.

BonnoBsie cBolicTBa yactuul. Bosusl ne bpoia. KopnyckynsipHO-BOJTHOBOM Ayaliu3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3IIyUEHUE.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIBHBIA  aHaIu3
(criekTpocKoI), 1a3zep, KBAHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHyaThIX CIIEKTPOB H3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amommnoe sa0po

OKCHEepUMEHTHI, I0Ka3bIBAIOLIUE CI0XKHOCTh CTPOCHHUS spa. OTKPHITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa no omnpeneneHuto cocraBa paanoakTUBHOrO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3y4yeHus. BinsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.



OTtkpeITHE TPOTOHA U HelTpoHa. HykimoHHas mozaens snpa [eiizenOepra—Banenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacmaj. ['amma-usnydenue. 3aKoH
paZoaKTUBHOIO pacraja.

DHeprus CBS3U HYKIJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosinepHbiii cuHTe3. [IpoOmeMbl W TEPCIEKTUBHI  SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

DnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaONIOAEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHL.

@dyHIaMeHTallbHbIE B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuuyeckue ycTpocTBa U NMPAKTUYECKOE NMPUMEHEHHUE: JO3UMETp, KaMmepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMY M ACTPOPU3MKH

Oransl pa3BUTUA acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé3aHoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. ConHeuyHass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTepUCTUKU. /[narpamMmma «CreKTpalIbHbIN KJIacC — CBETUMOCTB). 3BE3/1bI INIABHON
[IOCJIE0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3/  IJIaBHOMU
Iocje0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBbIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3BotonMu CoJiHIA U 3BE3]1. DTarbl )KU3HHU 3BE3L.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u neuxxenne Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuky v kBazapbl. UEpHBIE ABIPHI B sIpaxX rajJakTHK.

Bcenennas. Pacmpenune Bceenennoil. 3akon XaO0ma. Pasberanue ramaktuk. Teopus
bonwioro B3peiBa. PennkroBoe u3inyueHue.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmronenns HEBOOPYKEHHBIM TJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OIIpEICNIEHUs MOJIOKEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nonymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon Jlynsl, mianet, Mneunoro IlyTu.

O0o0maroniee NoBTOpPeHHE

Ponb ¢u3ukn M acTpOHOMMHM B 3KOHOMUYECKOH, TEXHOJOTHYECKOW, COIHATbHOU MU
ATHYECKOH chepax esaTeIbHOCTH YeJI0OBEKa, pOJib U MeCTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOMN
Hay4YHOH KapTHHE MHpPA, pojib (u3uyeckod Teopuu B (OPMHUPOBAHUM MPEJCTABICHUH O
buznyeckoil kKapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJCTaBICHUN O IIPUPOJIE.

MexnpeamMeTHblie CBSI3U

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHA B 11 Kkilacce ocymiecTBIs€TCS € y4&€TOM
COJIep’KaTeNbHBIX MEXIPEIMETHBIX CBA3€M € KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nowsimusi, CBA3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
HKCIIEPUMEHT, MOJAEIIUPOBAHNE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: perieHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETpHUYECKHE (YHKIHUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HX
MPOCKIIMM Ha OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIIUH,
MpU3HAKY TI0JI00US TPEYTOIBHUKOB, OTIPEISIICHUE TUIOIIAIU TUIOCKUX (puryp u 00bEéma Te.

bBuonoeus: snexrpudeckue BJIECHUS B )KUBOH MPUPOJIE, KOJIeOaTeIbHbIE IBIKCHUS B )KUBOU
MIPUPOAE, ONITHYECKUE SIBJICHUS B AKUBOU IPUPOJE, ICHUCTBUE PAIUALIMU HA KUBBIE OPraHU3MBI.

Xumus: CTpOGHUE AaTOMOB W MOJIEKYJ, KpUCTAUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIETKH, CIIEKTPAJIbHBIN aHAJIU3.

T'eoepagpus: MarauTHBIE TIOJIFOCA 3€MIIH, 3aJICKH MArHUTHBIX PYI, (oTochEMKa 3eMHOM
MMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSICEHUI.

Texnonoeus: TMHAM IEKTPOIepeiad, FTeHepaTop IepeMEeHHOT0 TOKa, JIEKTPOABUTATeNb, HHIYKIIMOHHAS
nevb, pajgap, pPaguoNpHEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-meub, NPOEKIMOHHBIN armapar,
BOJIOKOHHASI ONITHKA, COTHEYHAst OaTapest.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenune yueOHOro mpeamera «Pusnka» Ha ypOBHE CpEeTHEro 0Omero oOpa3oBaHHA
(0a30BbIf  ypOBEHb) JIOJDKHO  OOECMEYHTh  JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3YIbTAaThl OCBOEHUS yueOHoro mnpeaMera «DHU3UKa» JTOJKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCsl PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
HO3ULKMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHMEHTAalMi, IO3UTHBHBIX BHYTPEHHHX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacuIMpeHre *XU3HEHHOTO ONbITa U OMNbITA JESITEIbHOCTH B IPOLECCE peaau3allMi OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpaxIaHCKOro BOCIIUTAHUS:

COPMHUPOBAHHOCTh TPWKIAHCKON TMO3UIMHM  OOYyYAroIIerocss Kak AakTHBHOTO H
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIeCTBa;

NPUHATHE TPATUIIMOHHBIX OOIICYETIOBEUECKMX T'YMAHHCTHYECKUX W JIEMOKPATHUECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO NESTEIHHOCTh B HMHTEpECax T'PaKTaHCKOTO OOIIeCTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aluy;

YMEHHE B3aMMOJICHCTBOBAaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBUH C WX
(GYHKUIMAMU M Ha3HAUECHUEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) NIAaTPHOTHYECKOT0 BOCITUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHXEHHUAM POCCUHCKUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyX0BHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CHOCOOHOCTh OLICHUBAThH CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCITEIHHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOro Oy IyIIero;

4)3¢TeTHYeCcKOro BOCIIUTAHMS:

HCTETUYECKOE OTHOLIECHHE K MHPY, BKIIOYasl 3CTETUKY HAyYHOT'O TBOPYECTBA, MPHUCYILEro
buznueckoil HayKe;



5) Tpy10BOTr0 BOCIIMTAHMS

MHTEPEC K pa3InuHbIM chepaM npodheCCHOHATHLHON NIeATeTbHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (U3MKOH M TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIA BHIOOp Oyaymied mnpodeccuu u
pean30BEIBATH COOCTBEHHBIC )KM3HECHHBIC TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa30BaHUIO B 00JacTH (PU3HKH HA
MPOTSKEHUU BCEU KU3HU;

6) 9KOJIOrM4€eCKOro BOCIIATAHMA:

c(OPMUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYPhI, OCO3HAaHWE TJIOOATBLHOTO XapakTepa
9KOJIOTHYECKHX TPOOJIEM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JEHCTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHMS LIEJIeH
YCTOWYMBOTO Pa3BUTHUS YEIIOBCUCCTBA;

pacIiipeHre OmbITa JCSATSILHOCTH JKOJIOTMYECKOW HANpPaBIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUN 10 (pHU3HUKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHUPOBAHHOCTh ~ MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH,

OCO3HAHHE IICHHOCTH HAYYHOU JCATEIbHOCTH, TOTOBHOCTh B IIPOIIECCE M3yUYCHUS (U3HKH
OCYIIECCTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIIBHOCTh MHIAUBHTyaIbHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBbie Jlornueckne AeiicTBUs:

CaMOCTOSITEIILHO (POPMYJTUPOBATh W aKTYaJHM3UPOBaTh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIIATH TSN JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JTIOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C yIETOM aHAIH3a UMEIONUXCS MAaTEPUATBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JICSATEIHHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB IEJISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENLHOCTH;

KOOPJMHHUPOBATh ¥ BBINONHATH pPabOTy B YCIOBHSIX pPEAbHOTO, BHUPTYyAIBHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOUECBBIMU TOHSITHSIMH W METOJaMHU (HU3HUECKOM
HaYKH;

BJIQJICTh HaBBIKAMHU y4eOHO-HCCIIEIOBATEICKONH W MPOSKTHOM JIEATEIHLHOCTH B OOJACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJOB PEIICHHs 3a1a9
(U3HYECKOTO COACPKAHUS, TPUMEHEHHUIO PA3INIHBIX METO/IOB TTO3HAHUS;

BIQJIETh BUJAMH JESTEIHHOCTU IO TMOJTYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluH,
PeoOPa30BaAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CHTYAIUAX, B TOM YHCIIE IIPH CO3IaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIM3WpOBaTh 3aJady, BBIJIIBUTAThH
TUTOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI JUIS JJOKa3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOJTYUYCHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KPUTHUECKH OIICHUBATH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON NEATENLHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKHY;



JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETh ePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh )KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAXO0Abl U PEIICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMyCKaIOIINE aJlbTePHATUBHBIEC PELICHHUS.

Paborta ¢ unopmanmeii:

BJIAJI€Th HaBBIKAMU IOJIy4e€HUs MH(pOpMALMU (PU3NYECKOTO COJEpKaHHUs U3 MCTOYHHKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYILECTBJIATh IIOMCK, aHAJIM3, CHUCTEMATHU3alUI0 U
MHTEpIpeTalyio HHPOPMALIUU PA3IMUHBIX BUJIOB U ()OPM INIPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA MH(POPMALTMOHHBIX 1 KOMMYHHUKAI[HOHHBIX TEXHOJIOTUI B pEIIEHUH
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3allMOHHBIX 3aad C cOONIofeHueM TpeOOBaHUM
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHns, MPaBOBbIX M ATHUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

CO3/1aBaThb TEKCThl (DU3MUYECKOrO COJAEpXKaHMA B pPa3IMYHbIX (opMmMaTax C ydETOM
Ha3Ha4YeHUs THPOPMAIIUH U LIEI€BON ayAUTOPUHU, BBIOHPasi ONTUMAIbHYIO (pOpMY MpeacTaBIeHUS
Y BU3yaJIM3aliH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

OCYIIECTBJISATh OOIIEHHE HAa YpOKaX (PM3UKH ¥ BO BHEYPOUYHOU JEATEIHLHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYaIlUH H CMATYAaTh KOHMIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOKO TOUKY 3PEHHUS C HCIOJb30BAHHEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHAHOW U MHIUBHIyaIbHOU PaOOTHI;

BBHIOMPATh TEMAaTUKY M METOIbl COBMECTHBIX ACHCTBUN C y4ETOM OOIIUX WHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA,

MPUHUMATh 1€ COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH W KOOPIMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KaYECTBO CBOETO BKJaJia M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayaraTb HOBBIE ITPOEKTHI, OLEHMBATh HJEU C IO3ULHUHM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJACHUE B PA3JIUYHBIX CUTyalHUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JAESTEIBbHOCTh B 00JacTH (U3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3aJIauH;

CaMOCTOSITENIbHO COCTABJISITh IIJIaH PEIIeHUs PACYETHBIX M KayeCTBEHHBIX 3ajlad, IUIaH
BBIMTOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cnoco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO APYAULIUU B 0071aCTU (PU3HUKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:



JIaBaTh OIICHKY HOBBIM CHUTYAIMsSIM, BHOCHTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HABBIKAMH [IO3HABATEIbHON pe(IICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBUM U
MBICITUTEIIBHBIX MPOIECCOB, HX PE3YIbTATOB M OCHOBAHHIA;

UCIIOJIb30BATh MPUEMBI PEIICKCHHU JIJIsl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHHS 10 UX CHIDKCHHUIO;

NPUHUMATh MOTHBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB JIESITEIbHOCTH;

NpUHUMATh ce0s1, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YIbTaTOB IESITEIbHOCTH;

NPU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OLIHOKHU.

B mporiecce JOCTHKEHHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IPOTPaMMBbI 0 (HU3UKE IS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
UHTEJICKT, MPEaoIaralonmi chopMHUpOBaHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOUIETO CIIOCOOHOCTh MMOHUMATh CBOE 3MOLMOHAIILHOE COCTOSIHUE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B celOe;

CaMOoperyJIMpPOBaHHsI, BKIFOYAIOIETO CAMOKOHTPOJIb, yMEHHE IIPHHAMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTh aIalITUPOBATHCS K SMOI[HOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHU, BKJIIOYAOIICH CTPEMJICHHE K IOCTHIKCHHIO LEIH U YCIEXy,
OINTHMHU3M, HHUIIUATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEIA;

SMIIATHH, BKJIIOYAMOMICH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBLHOE COCTOSHUE IPYTHX,
YUYUTBIBATh €TO MPHU OCYILECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO M COIICPEKUBAHHMIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAMOIIMX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C IPYTHMH
JFOJIbMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

HPEAMETHBIE PE3YJIbTATDBI

K konny oOyuenus B 10 kiacce npeqMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

JEMOHCTPUPOBATh HAa MpHUMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOMN
HAay4yHOW KAapTHUHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOIEH;

YUUTBIBATh I'PAHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJIeNIeii: MaTepHalibHas TOUKa,
MHepLHaIbHas cucTeMa OTCUYETa, aOCOIIOTHO TBEPAOE TEJO0, UACATBHBIN ra3, MOJIENH CTPOEHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJN, TOUEUHbIN IEKTPUUECKUI 3apsi PU PEeLIeHUH (PU3NUECKUX
3aj1a4;

pacrio3HaBaTh (hu3MYecKue sBJICHUs (TMpoLecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHHUS BELIECTBA M DIJIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JBUKEHHE [0 OKPY>KHOCTH, HHEPIHS, B3auMoieicTBuUE Tel, Tuddy3us, OpoOyHOBCKOE JBUKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00bEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE paBHOBECHE, HCMAapeHue, KOHJEHCAlus, IUIaBJIeHHE, KpHUCTaUIM3alus, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHUE JaBJICHUS ra3a IIPHU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXJly MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, 3JeKTpU3alusi Tej, B3auMOJeiCTBHE
3aps/0B;

ONKCHIBaTh MEXAHHUYECKOE IBUKEHHE, HCIONb3ys (U3MUECKHe BEJIWYUHBI: KOOPAMHATA,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUjla, UMITYJIbC Teja, KHHETHYECKast
SHEprusi, NMOTEHUHUAalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
OTNKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3YEMBIX BEJIMUMH, UX 0003HAYECHUs



U eIMHULBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOUINE NAHHYIO (PU3NYECKYIO BEIUYHHY C JIPYTUMHU
BEJTMYMHAMU;

ONUCHIBAaTh W3YUYEHHBIC TEIJIOBbIE CBOMCTBA TEJI M TEIUIOBBIE SBIEHUS, MCIOJIb3YS
¢u3nueckue BENWYMHBL: JABJICHHE Ta3za, TeMIleparypa, CpenHss KUHETHYEeCKas SHEeprus
XaO0THYECKOr0 JBWKEHUS MOJIEKYJI, CpPEAHEKBAJpaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3NYECKUIN CMBICI HCIIONIb3yEMbIX BEIIMYMH,
uX OOO3HAYCHHMS M EIMHHUIBL, HAXOAUTH (POPMYJBI, CBSA3BIBAIOIINE JAaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYUHAM;

ONMCHIBATh M3YyUEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIECTBA M 3JIEKTPUUECKUE SIBICHUS
(mpotiecchl), UCHONB3YSl (GU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOe MOJe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIOJNb3YEMbIX BEIUYMH, UX OOO3HAUYEHUS U EIUHUIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUMHY C IPYTHMHU BEIIMYHMHAMU;

aHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
IPUHLMIIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u 1l 3akonsl HploToHa, 3aKOH coxpaHeHus
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS MMILYJIbCa, IPUHLIUII CYNEPHO3ULIUUA CUJI, IPUHLIUIL
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEJHEH KHHETHMYECKOM SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, NEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsia, 3akoH KynoHa, mpu 3ToM pa3nudarh CIIOBECHYIO (hOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPUHIIUIIBI ACHCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3auyaTh yCIOBUS UX O€30MaCHOI0 UCIOIb30BAaHUS B IIOBCETHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SBICHUI U MPOILIECCOB C
UCTIOIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHUH, Tpu OTOM  (POPMYIHPOBATH
npobiieMy/3aqaqy v TUIIOTe3y y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 IIPEIIOKEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYJIUPOBATH BHIBOIBL;

OCYILECTBIIAATh MpPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3UUECKUX BEIMYHMH, IPU 3TOM
BbIOMpaTh ONTUMANbHBIN CIOCOO M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTU MEX]Ty PU3NYECKUMH BEJIMYMHAMHU C UCIIOJIb30BaHUEM IPSIMBbIX
U3MEpPEHM, TPU TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl IMOITYYEHHON
3aBUCUMOCTH (PU3NYECKUX BEJIMUUH B BUJIE TAOIHI] U TpadUKOB, /1€7aTh BHIBOJIBI 10 pe3yJIbTaTaM
WCCIIEIOBAHMSI,

coOnroaarh mpaBuia O€30MacHOrO TpyJAa IMPH NPOBEACHUM MCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIE0BAaTEIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BAHNUS;

pemath pacu€THblE 3aJa4d C SIBHO 3aJJaHHOM (U3MUECKONl MOJEIbIo, MCIOIb3Ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE s €€ pelIeHHUs,
IIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyYEHHOTO 3HAaUeHUS (PU3NUECKON BETUYNHBI;

pelaTh KauyeCTBEHHBIE 3a/layd: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO LEMNOUYKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKHUE SIBIICHUS,

UCIIOJIb30BaTh MPH PELICHNN YUeOHBIX 337a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOT U
JUIsL TIOMCKA, CTPYKTYpUPOBaHHUS, HWHTEPIpPETallud U TMPEACTaBlIeHUs Yy4yeOHOW U Hay4yHO-
MOMYJISIPHOIM MHGOPMAIUH, TOTYYEHHOU U3 PA3INIHBIX HCTOYHUKOB, KPUTUYECKU aHATH3UPOBATh
noJtygaemMyro HH(OpMaIuio;

MPUBOJUTH MPUMEPHI BKIAJa POCCUMCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE
HayKH, 00bSICHEHNE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;



UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM XKU3HHU U1l 0OecTIeUeHUs
0€301acHOCTH MpU O0paIIeHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Uil COXPaHEHUS
3JI0POBbsl U COOJIIOJICHHS HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IpyMmIie C BHIMOJIHEHHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IUIIAHUPOBATh PabOTy
IpyNIbl, palMOHAIBHO paclpeneNniarTh O00A3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTh B
HECTAaHJAPTHBIX CUTYalMIX, aJ€KBaTHO OLIEHMBATh BKJIAJ KAXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
pelIeHre paccMaTpuBaeMoi pooIIeMBl.

K konmy oOydenus B 11 kjacce mpeaIMeTHbIC pe3yiIbTaThl HA 6a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUI:

JEMOHCTPHUPOBATh HA MPUMEpPaxX POib U MECTO (U3HKH B (DOPMHPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B MPAKTHUECKOMN
JESTEIILHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KApTUHBI MUPA;

YUUTHIBATh TPAHULIBI TMPUMEHEHHS H3YUYCHHBIX (U3MYECKHX MOJeNeld: TOYEHHbII
ANEKTPUUECKUH 3apsijl, JIyd CBETa, TOUCUHBIN HCTOYHHK CBETA, siZICPHAs MOJIETb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nueckux 3aaad;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKHN U KBAHTOBON (DU3HMKU: dJEKTpUUECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, JCWCTBUE MArHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBHKYIIUHCS 3aps,
AJIEKTPOMAarHuTHbIE KOJIEOaHUs U BOJIHBIL, IPSMOJIMHEIHOE PAaCIPOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U MONSIPU3ALUS CBETa, JTUCIEPCUsi CBeTa,
doroanekrprudeckuit 3¢ dekt (porodddekT), CBeTOBOES aBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMUCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIC, ONTUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3UYHBIX CPENl) U JIEKTPOMArHUTHbBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHWE BEIUYMHBL: DIICKTPUUYSCKHHA 3apsii, Cuja TOKa, ODIEKTPUYECKOe
HaIpsKEHUE, JIEKTPUIECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTEHLIUATIOB, 3JIEKTPOABUKYIIIAS CHIIA,
pabota TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cwia JlopeHiia, MHIYKTUBHOCTD
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOT0 W MArHUTHOTO TOJIeH, MEepUoJ W 4YacToTa KoieOaHui B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHJla TOKa B IPOLECCE TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPaKTOBaTh (U3MYECKUN CMBICI HCIOJIb3yEeMbIX BEIUYMH, WX OOO3HAYEHUS W EIUHUILBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BETUUYHMHY C IPYTUMH BETMYHMHAMU,

OTNHUCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJIECHUS W TMPOIECCHI, HCIONB3YS (HU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
uMIyIbC (OTOHA, TIEPUOJ TMOJypacranga, SHEPrusi CBSI3W ATOMHBIX SJEp, MPU OMUCAHUU
MPAaBUIbHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3yeMbIX BEIHUYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUUHBI;

aHAJTM3UPOBATh (PU3WUYECKHUE TMPOIECCHl M SBICHUS, MCTOJB3Yys (U3UYECKHUE 3aKOHBI H
OpUHIUIBL: 3aKk0oH OMa, 3aKOHBI I[IOCJIENOBATEIBbHOIO M NapaJJIeIbHOTO  COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEGKTPOMAarHMUTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpoOCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTod(DdeKTa, 3aK0H COXpaHESHUS JHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCa, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsia, 3aKOH COXPAaHEHMs MacCOBOTO 4YMCIIA,
noctynartel bopa, 3akoH paguMOaKTHBHOIO pacmajaa, MpU OSTOM pa3inyaTh CIOBECHYIO
(GbOpMYyIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE W YCIOBUs (TpaHHIIBI, 00JIACTH)
MIPUMEHUMOCTH;

ONpeNeNsATh HANpaBICHUE BEKTOpAa MHAYKIMM MAarHUTHOTO MOJSI MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;



CTPOUTB M OIMCHIBATh N300pa’keHKe, CO3/1aBaeMOe INIOCKUM 3€pPKaJIoM, TOHKOM JINH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 10 HCCIEIOBAaHUIO (U3NYECKUX SIBICHHH W TPOILIECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (OpMyIHPOBATh
npoOiemMy/3afady U TUIIOTE3Y y4eOHOro 3KCIEPUMEHTa, COOMPATh YCTAHOBKY U3 IPEITI0KEHHOTO
000py10BaHuUs, IPOBOAUTE OIBIT U (OPMYJIUPOBATH BHIBOJIBI;

OCYILECTBIISATh TPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3UUECKUX BEIMYHH, TPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM MPSAMbBIX U3MEPEHUIA:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTH PE3yibTAThl MOJYYEHHOH 3aBHCHMOCTH
(bu3nyeckux BeIMYMH B BUAE TaOmuLl W TIpadUKoOB, [enaTh BBIBOABI 10 pe3yjbTaTaM
UCCIIEJOBAHNS;

cobuoaTh MpaBwiia O€30IAaCHOTO TpyJa NpH IMPOBEJCHUM HCCIEAOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEOBATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyI0BAHNUS;

pemaTh pacu€THBIE 3aJadyd C SBHO 3aJaHHON (U3UYECKOH MOMIEIbIO, HCIOIB3YS
(bu3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4u BHIOUpaTh (PU3UUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyUYEHHOI'0 3HauUeHUs! (pU3MUecKoi BEIMUMHBI,

pelmaTh KadyeCTBEHHBIE 3aJa4M: BBICTPAWBATh JIOTMYECKH HENPOTHBOPEUYMBYIO LEMOYKY
paccy’KIeHUI ¢ OOPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTIOJIB30BAaTh MPH PEUICHUN YUeOHBIX 337a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHU
JUIs TIOUCKA, CTPYKTYpUPOBaHMs, MHTEPIPETALMU M MpPEJCTaBICHUS Yy4yeOHOM M Hay4HO-
HOITYJIIPHOI MH(DOPMAITUH, TOJTyYeHHON U3 Pa3JINYHBIX HCTOYHUKOB, KDUTUYECKH aHATM3HPOBATh
nojy4yaeMyro UH}opMaiuo;

OOBSACHATH NPUHLIMIIBI AEUCTBUS MAlLllMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3jinyaTh
yCIIOBHS UX O€3011aCHOI0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOJIUTH MPUMEpPHI BKIIAJa POCCUMCKUX U 3apyO€KHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00€CTIEUEHUSI
6€30MacHOCTH MpHU OOpAILEHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, [ COXPAHEHUs
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKPYIKaIOIIEH Cpenie;

paboTaTh B IpyMIie C BHIMOJIHEHUEM pa3IMYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh PaboOTy
IpyNObl, palUOHAIbHO pacHpeneNsTh OOS3aHHOCTM U IUIAHUPOBATh JEATEIBHOCTh B
HECTAaHJAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHMBATh BKJIAJ KAXKIOTO U3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpUBaeMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanMeHOBaHue pa3ziesioB U TeM KosinyecTBOo 4acoB JdyieKTpoHHbIE (UPPOBLIE)
n/n NpOrpaMMbl Bcero| KoHTpoJibHbIE TpaKTHYecKue o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI

|Pa3/1e11 1. PU3UKA U METO/bI HAYYHOI'O TIO3HAHUA

1.1 |Pusuka ¥ MeTo/ibl HAYYHOT'O MO3HAHHUS 2 bu6baunoTeka [JOK
https://m.edsoo.ru/7f41bf72

|I/IToro 110 pasjeny H 2 H

IPazaen 2. MEXAHUKA

2.1 |Kunematuka 5 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72

2.2 |/luHaMuKa 7 bu6sunoteka I[JOK
https://m.edsoo.ru/7f41bf72

2.3 ||[3aKOHBbI COXpaHEHUA B MeXaHUKe 6 1 1 Bu6auoTteka LJOK
https://m.edsoo.ru/7f41bf72

|I/ITOI‘0 10 pasjeny H 18 H

|Pa3,ae11 3. MOJIEKYJIIPHAA ®U3UKA U TEPMOJJUHAMUKA

3.1 ||OcHOBBI MOJIEKYIAPHO-KUHETHUYECKOHU 9 1 Bubsinoreka LIOK

TEOpUH https://m.edsoo.ru/7f41bf72

3.2 ||OcHOBBI TEpMOJUHAMUKU 10 1 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72

3.3 ||ArperaTHble COCTOSIHUSA BelleCTBa. 5 bub6anoTeka [IOK

dazoBble epexo/ibl https://m.edsoo.ru/7f41bf72

|I/ITOI‘O 10 pasjenay H 24 H

IPaaaen 4. 3JIEKTPOJJMHAMHKA

4.1 || QsnekTpocTaTHKa 10 1 bu6aunoteka [JOK

https://m.edsoo.ru/7f41bf72
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Ne HauMeHoBaHuUe pa3/iesioB U TEM KosimyecTBO yacoB J1eKTpoHHbIE (11U POBLIE)
n/m IPOrpaMMBbI Bcero| KoHTposbHbIE MpakTHYecKue ob6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
4.2 ||[locTosIHHBIN 3/1eKTPHUYECKUH TOK. TOKH B 12 1 bu6bsaunoteka [JOK
pasJIMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
|I/IToro 110 pasjeny H 22 H |
|Pe3epBHoe BpeMms H 2 H H H |
IOBILEE KOJIMYECTBO YACOB I10 IPOTPAMME || 68 | 3 [ 3 [ |
11 KVIACC
Ne HauMeHoBaHuUe pa3/iesioB U TEM ‘ KosimyecTBO yacoB ‘ JneKTpoHHbIE (IIMPpPOBbIe) 06pa3oBaTEbHbIE
n/m IporpaMMbl Bcero|| KoHTpoJsibHBIE [IpakTHYecKue pecypcehbl
paboThl paboThI
Pazgen 1. 3JIEKTPOJMHAMMKA |
1.1 ||MarsHuTHOe noJie. JJeKTPpOMarHuTHas 11 1 3 bub6auoTeka LIOK https://m.edsoo.ru/7f41c97c
WHAYKIUA
|I/IToro 110 pasjeny H 11 H |
|Pa3,ae11 2. KOJIEBAHUA U BOJIHbI |
2.1 |[MexaHUYeCKHE U 3JIEKTPOMArHUTHbIE 9 1 bu6saunoTteka [JOK https://m.edsoo.ru/7f41c97c
KoJie6aHUs
2.2 ||MexaHUYECKHE U 3JIEKTPOMATHUTHbBIE 5 1 Bub6anoTeka LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI
|2.3 HOI’ITI/IKa H 10 H H 3 HBI/I6JII/IOTeKa [IOK https://m.edsoo.ru/7f41c97c|
|I/ITOF0 110 pa3jeny H 24 H |

|Pa3/:[eJI 3. OCHOBBI CNIEHUAJIbHOM TEOPUU OTHOCUTEJ/ILHOCTHU

3.1 ||OcHoBBI crieliMaJIbBHON TEOPUH

OTHOCHUTEJIbHOCTH

4

1

Bbub6auoTeka [IOK https://m.edsoo.ru/7f41c97c
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Ne HanMeHOBaHue pa3/ie/ioB U TeM ‘ KosimyecTBo 9acoB J/eKTpOoHHbIe (IMdpOoBBIEe) 06pa3oBaTeNbHbIE
n/m IporpaMMbI Bcero|| KoHTpoJsibHBIE [pakTHYecKue pecypcehbl
paboThl paboThI

|I/IToro 110 pasjeny H 4 “ |
Pazgesn 4. KBAHTOBASl ®U3UKA |
|4.1 HSJIeMeHTbI KBaHTOBOM ONTUKHU H 6 H H HBI/IﬁJII/IOTeKa [IOK https://m.edsoo.ru/7f41c97c|
|4.2 HCTpoeHHe aToMma H 4 H H HBH6J1HOTeKa [IOK https://m.edsoo.ru/7f41c97c|
|4.3 HATOMHoe AApO H 5 H H HBH6J1HOTeKa [IOK https://m.edsoo.ru/7f41c97c|
|I/IToro 110 pasjeny H 15 H |

|Pa3,ae11 5.3JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

|5.1 H3.11eMeHTbl aCTPOHOMMH U aCTPOPU3UKHU H 7 H 1 H HBH6J1HOTeKa [IOK https://m.edsoo.ru/7f41c97c|
|I/IToro 110 pasjeny H 7 H |
|Pa3,ae11 6. OGOBINAIOIIEE NIOBTOPEHUE |
|6.1 HO606Lua}omee NIOBTOPEHHUE H 4 H H HBI/IGJII/IOTeKa [IOK https://m.edsoo.ru/7f41c97c|
|I/ITOI‘0 10 pasjeny H 4 H |
|Pe3epBHoe BpeMs H 3 H H H |
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME
HOYPOYHOE IINTAHUPOBAHME
10 KJIACC

Ne ” Tema ypoka KoJsinyecTBO 4acoB JyieKTpOHHbIE 1IMPpOBbIe 0O6pa3oBaTebHbIE
n/m Bcero|| KonTtposbuble | IlpakTuyeckue pecypcel

paboThI paboThI
1 ®dusuka — Hayka o npupo/ie. HayuHble MeTO/ibl 1 Bub6snoTeka LJOK
M03HAHUS OKPYKaKoIIero Mupa https://m.edsoo.ru/ff0c32e2
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Ne ” Tema ypoka KosinuecTBo yacoB JJyieKTpOHHbBIe [UPPOBblE 0Opa30BaTebHbIE
n/m Bcero| KonTposbHble ||IlpakTuueckue pecypchl
paboThl paboThI
2 Posib 1 MecTo pU3HMKH B OPMUPOBAHUH 1 bu6bsauoTteka [JOK
COBpEMEHHOM Hay4YHOM KapTUHbI MUPA, B https://m.edsoo.ru/ff0c33e6
||mpaKTHYEeCKOM JeATeJbHOCTH el
3 MexaHnuuyeckoe gBuxeHue. OTHOCUTEJbHOCTD 1 bubanoreka LIOK
MeXaHHYecKoro ABmxeHus. [lepemeleHue, https://m.edsoo.ru/ff0c3508
|lckopocCTh, yCKOpeHue
4 PaBHOMepHOEe NpSIMOJIMHENHOE IBUXKEHU E 1 bu6sunoTteka [JOK
| https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE NPsSIMOJIMHEHHOE IBUKEHUE 1 bu6sunoTteka [JOK
| https://m.edsoo.ru/ff0c372e
6 CB0GOIHOE MajieHre. YCKOpeHUe CBOOOHOT 0O 1 bubaunoreka LIOK
||magenus https://m.edsoo.ru/ff0c39cc
7 KpuBosinHelHOe BUXeHHUe. [BHxKeHUEe 1 bubauoreka LIOK
||[MaTepuaIbHOM TOYKH 10 OKPYXHOCTH https://m.edsoo.ru/ff0c3ada
8 [IpyHIKMI OTHOCHUTENBHOCTH [anues. 1 bu6sunoTteka [JOK
WHepipaibHble CUCTEMbI OTCcUeTa. [lepBbIi 3aKOH https://m.edsoo.ru/ff0c3be8
|[HproToHa
9 Macca tesia. Cuiia. [lpyHIUI Cyniepno3vnUuy CUJL. 1 Bu6anoTeka [IOK
||[BTopoii 3akoH HbroTOHA /11 MaTepHaIbHOU TOYKH https://m.edsoo.ru/ffOc3be8
10 ||||TpeTny 3akoH HptoTOHA /11 MaTepUaIbHBIX TOUYEK 1 bu6snoteka [JOK
| https://m.edsoo.ru/ff0c3be8
11 ||||3akoH BceMUpHOro TArotTeHus. Cujia TSKeCTH. 1 bu6snoTeka [JOK
|ITepBasg KocMuYecKasi CKOPOCThb https://m.edsoo.ru/ff0c3d00
12 |||Cuna ynpyroctu. 3akoH I'yka. Bec Tesa 1 Bu6snoTeka LJOK
https://m.edsoo.ru/ff0c3e18
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Ne ” Tema ypoka KosinuecTBo yacoB JJyieKTpOHHbBIe [UPPOBblE 0Opa30BaTebHbIE
n/m Bcero| KonTposbHble ||IlpakTuueckue pecypchl
| paboThl paboThl
13 ||||[Cuna Tpenus. KoadpdunueHTt TpeHus. Cuia 1 bu6bsauoTteka [JOK
CONPOTHUBJIEHUS NIPU JBUKEHUH TeJla B XKUJKOCTU https://m.edsoo.ru/ff0c3f76
||nim rase
14 ||TlocTynaTesibHOE ¥ BpalllaTeJbHOE ABUXKEHUE 1 bubanoreka LIOK
abCcoJIloTHO TBEpPOro Tesia. MoMeHT cuJbl. [liedo https://m.edsoo.ru/ff0c41a6
|lcuaibl. YcioBMA paBHOBECHsl TBEP/Oro TeJia
15 |||[MMnysibc MaTepuaIbHOM TOUYKH, CUCTEMBI 1 bu6sunoTteka [JOK
MaTepHuaJbHbIX TOYeK. UMIy/ibC CUJIbl. 3aKOH https://m.edsoo.ru/ff0c43d6
||coxpanenus uMIyJibca. PeakTUBHOE JBUMKEHHE
16 |[||PaboTa u Mo1IHOCTb cuJibl. KuHEeTHUYeCcKas aHepTrUs 1 bubanoreka LIOK
MaTepuaJbHOU TOYKHU. TeopeMa 06 U3BMEHEHUHU https://m.edsoo.ru/ff0c4502
||[KHHETHYEeCKON 3HEePTUr
17 ||[loTeHuanbHas sHeprus. [loTeHMaIbHasA 1 bubauoreka LIOK
3Heprus ynpyro iebopMrUpoOBaHHOMN NPYKHUHBI. https://m.edsoo.ru/ff0c461a
[loTeHIMa/IbHAsA 3HEPTUS TeJia BOJIU3U
||moBepxXHOCTH 3eMJIH
18 |||IloTeHLIMaAIbHBIE U HENIOTEHIIMAJIbHbIE CUJbI. CBSI3b 1 bubanoreka LIOK
paboThl HEMOTEHIMATbHBIX CUJI C ©BMEHEHHUEM https://m.edsoo.ru/ff0c478c
MeXaHU4YeCKON S3HEPTUU CUCTEMbI TeJl. 3aKOH
|lcoxpaHeHus: MeXaHU4YeCKOX S3HePrun
19 |||[/lTabopaTopHas paboTta «HccaenoBaHue cBSI3U 1 1
paboThI CHUJIBI C U©3BMEHEHHEM MeXaHU4YeCKON
SHEPrUH TeJia Ha MPHUMepe PaCTKEHUS
|[P€3MHOBOrO XKIryTa»
20 |||KonTposbHas paboTa no TeMe «KuHeMaTHKa. 1 1 BubauoTteka LLOK
||lMHaMuKa. 3aKOHbI COXpaHEHHUsl B MEXaHUKe» https://m.edsoo.ru/ff0c4b74
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Ne Tema ypoka KosinuecTBo yacoB JJyieKTpOHHbBIe [UPPOBblE 0Opa30BaTebHbIE
n/m Bcero| KonTposbHble ||IlpakTuueckue pecypchl
| paboThl paboThI
21 ||||OcHOBHBIE [10J10KEHUA MOJIEKYISPHO- 1 Bubsnoreka LIOK
KHHEeTHUYeCKOW TeOpUU. BpOyHOBCKOe IBUXKEHHUE. https://m.edsoo.ru/ff0c4dc2
| Anddysusa
22 |||XapakTep ABHKEHHUA U B3aUMOJENCTBUSA YaCTUL] 1
BellecTBa. MoJeny CTpOeHUs ra3oB, XKUAKOCTEN U
||TBEPABIX TEJI
23 ||||[Macca mosiekyJ1. KosimyecTBO BelecTBa. 1
|[{locTosinHass ABorazpo
24 ||||TeioBoe paBHOBecUe. TeMnepaTypa u eé 1
||[u3mepenue. llikana Temnepatyp Llenbcus
25 |[||[UpoeanbHbiil ra3 B MKT. OcHoBHOe ypaBHeHUe MKT 1 bu6sunoTteka [JOK
| https://m.edsoo.ru/ffOc4fde
26 |||A6costoTHas TeMnepaTypa Kak Mepa cpeJiHel 1 bu6sunoTteka [JOK
KHHETUYECKON SHEPT UM JBUKEHUS MOJIEKY L. https://m.edsoo.ru/ff0c511e
|[YpaBHeHue MeHenieeBa-Kianeipona
|27 ‘”‘3aKOH HanbToHa. [a30Bble 3aKOHBI H 1 H H
28 |||/labopaTopHas paboTa «HccaemoBaHue 1
3aBUCUMOCTHU MEX/y NapaMeTpaMU COCTOSIHUA
|[PaspexeHHoro rasa»
29 |||M3ompouecchl B uAealbHOM ra3e u ux rpadpuyeckoe | 1 bu6snoteka [JOK
|[mpeacTaBieHue https://m.edsoo.ru/ff0c570e
30 |||BHyTpeHHss 3HEeprud TeEpMOJUHAMUYECKOU 1 bu6snoTeka [JOK
CHUCTEeMBbI U C1Ioco6bl e€ n3MeHeHUs. KosinuecTBo https://m.edsoo.ru/ff0c5952
TEeIJIOThI U paboTa. BHyTpeHHss 3Heprus
||loAHOATOMHOTO HieaJIbHOTO rasa
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Ne ” Tema ypoka KosinuecTBo yacoB JJyieKTpOHHbBIe [UPPOBblE 0Opa30BaTebHbIE
n/m Bcero| KonTposbHble ||IlpakTuueckue pecypchl
paboThl paboThI

31 ||||Bugsl Temionepeaqyu 1 bubsaunoTteka LJOK

| https://m.edsoo.ru/ff0c5c36
32 ||||YmenbHas TemJ0EMKOCTD BelllecTBa. KoannyecTBo 1 bubsunoTteka [JOK

TEIJIOThI IIPU TemJionepeave. AjiabaTHbIN https://m.edsoo.ru/ff0c5c36

||mpornecc
33 |||llepBbIi 3aKOH TEPMOAVMHAMUKU U ero npuMeHenue| 1 bubauoTteka LLIOK

||x u30mporeccam https://m.edsoo.ru/ffOc5efc
34 |||HeobpaTuMOCTb NpPOIECCOB B pHpoe. Bropoii 1 Bbub6anoTeka [IOK

||3aKOH TepMOJUHAMHUKHU https://m.edsoo.ru/ff0c6230
35 |||Tpunuun geiictBus u KI1/| TenyioBoi MaliMHbI 1 bubanoreka LIOK

| https://m.edsoo.ru/ff0c600a
|36 H:HL[I/IKH Kapno u ero KII/| H 1 H H H
|37 ‘H‘Z—)Konomqecxne Npo6JIeMbl TENJIO3HEPTreTUKH H 1 H H H
38 ||||0606maromuii ypok «MosiekyisipHasi GprU3UKa. 1 Bubsnoreka LIOK

||OcHOBBI TEpMOAMHAMMKH » https://m.edsoo.ru/ff0c6938
39 |||KonTposibHas paboTa o TeMe «MoJieKyasspHas 1 1 Bu6anoTeka [IOK

||n3sura. OCHOBBI TEPMOJMHAMUKH» https://m.edsoo.ru/ff0c6a50
40 |||[[Tapoo6pa3oBaHue U KOHJAeHcanus. UcnapeHue u 1 Bub6anoTeka [IOK

||[kunenue https://m.edsoo.ru/ff0c63b6
41 ||||AGcosroTHAA YU OTHOCUTEbHAS BJAXKHOCTh 1 bubaunoreka LIOK

||Bo3ayxa. HacblleHHbli nap https://m.edsoo.ru/ff0c64d8
42 |||TBéppoe Tesno. Kpucranindyeckue u aMopdHble 1 BubauoTteka LLOK

Tesla. AHU30TPONHUSA CBOMCTB KPUCTAJIIOB. XKuakue

KpHUCTaJIJIbL. COBpEMeHHbIe MaTepHaJibl

https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

Ne Tema ypoka KosinuecTBo yacoB JJyieKTpOHHbBIe [UPPOBblE 0Opa30BaTebHbIE
n/m Bcero| KonTposbHble ||IlpakTuueckue pecypchl
| paboThl paboThI
43 |[[[[lraBsieHHE M KpUCTAJIM3aLUs. Y ieJibHas TEII0Ta 1 bubsaunoTteka LJOK
||m1aByeHus. CybauManus https://m.edsoo.ru/ff0c6708
44 |||YpaBHeHHE TenJOBOro basiaHca 1 bu6bsauoTteka [JOK
| https://m.edsoo.ru/ff0c6820
45 ||||91ekTpHr3anusa Tel. dJeKTprUiecKun 3aps. [IBa 1 bu6sunoTteka [JOK
|[BMa 3/1eKTPUYECKUX 3apsAS0B https://m.edsoo.ru/ff0c6bcc
46 ||(|[TlpOBOAHUKH, AUIJIEKTPUKH U MOJYIIPOBOAHUKH. 1 bu6sunoTteka [JOK
||3aKoH coxpaHeHHMs 3JIEKTPUYECKOro 3apsa/a https://m.edsoo.ru/ffOc6bcc
47 |||B3aumopeiicTBue 3apa0B. 3akoH KysoHa. 1 bubanoreka LIOK
||Touye4HbIl 3JIEKTpUYECKHUH 3apa) https://m.edsoo.ru/ffOc6ce4
48 |||Hanps>xk€HHOCTD aJ1eKTpUUueckoro noJid. [lpuHnun 1 Bbub6anoTeka [IOK
CyNeprno3ULIUHY 3JIEKTPUUYECKUX NoJiel. JIMHUU https://m.edsoo.ru/ffOc6df2
| HaNPsXXEHHOCTU
49 |||PaboTa cuJ1 3JIEKTPOCTATUYECKOTO IOJIS. 1 bu6sunoTteka [JOK
|[TloTenumasn. PasHOCTbL MOTEHMAJIOB https://m.edsoo.ru/ff0c6f00
50 |[|[[TpOBOAHUKH U JU3JIEKTPUKHU B 1 bu6sunoTteka [JOK
3JIEKTPOCTAaTUYECKOM ToJie. [luaieKTpruieckas https://m.edsoo.ru/ff0c7018
||mpOHMLaEMOCTh
51 |||9nekTpoémkocTb. KoHaeHcaTop 1 Bu6anoTeka [IOK
| https://m.edsoo.ru/ff0c7126
52 |||91eKTpOo€MKOCTb MJIOCKOTO KOHAeHCaTOopa. 1 Bub6anoTeka [IOK
||OHeprus 3aps’>KeHHOro KOH/IeHcaTopa https://m.edsoo.ru/ff0c72c0
53 ||/labopaTopHas paboTa "U3MepeHue 1 1
||2/1EKTPOEMKOCTH KOHJieHcaTopa”
54 |||[[lpyHLMD AEHACTBUS U IPUMEHEHUE 1

KOHJEHCATOPOB, KOIIMPOBAJIbHOT'O aIllldpaTa,



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Tema ypoka

KosndecTBO 4yacosB

Bcero

KoHTpo/ibHbIE
paboThl

[IpakTHUYecKkue
paboThI

JyeKTpoHHbIE IIMPpPOBbIe 06pa30BaTebHbIE

pecypcbl

CTPYHHOTrO NPUHTEPA. JJeKTPoCTaTUYecKast
3alMTa. 3a3eMJIeHHe 3JIEKTPONnpU6OpoB

55

JJIEKTpHUYECKHUH TOK, YCJIOBUA €ro CyleCTBOBAHUS.
[locTossnHBIM TOK. Cuila ToKa. HanpsxkeHnue.

||ConpoTusaenne. 3akoH OMa /11 y4acTKa Lenu

56

[locnepoBaTeIbHOE, MapaIEbHOE, CMELIAHHOE
coeZilMHEHHE MPOBOJHUKOB. JlabopaTopHas paboTta

«I/I3yqe1-me CMEIIaHHOIr'o CoeJUHEHHA PE3UCTOPOB»

bubanoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ota u MOINHOCTDb 3JIEKTPHUYECKOI'O TOKaA. 3akoH

||xoysi-JleHua

bubauoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /151 TOJIHOM (3aMKHYTOM)
3JIeKTpUYecKoi nenu. KopoTkoe 3aMbIKaHUE.
JlabopaTopHas paborta «M3amepenue 3/|C
HMCTOYHHUKA TOKA U €ero BHYTPEHHET0

||conpoTuBaEHUA»

bubauoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

BJIEKTpOHHaH IMpoOBOAWMOCTb TBép,Z[bIX MeTaJlJIOB.
3aBHUCHMOCThb COIIPOTHUBJIEHHUA METAJIJIOB OT

TeMIepaTypbl. CBepXIpOBOJUMOCTb

60

JJIeKTpUYeCKUH TOK B BaKyyMe. CBOHCTBaA

JJIEKTPOHHBIX TYYKOB

61

[TonynpoBoHUKH, UX COOCTBEHHAs1 U IPUMECHAs
MPOBOMMOCTb. CBOMCTBA p—n-nepexo/ia.

|[ITos1ynnpoBOAHMKOBEIE IPUGOPbI

bubauoreka LIOK
https://m.edsoo.ru/ff0c84ae

62

JJIeKTpUYeCKUH TOK B paCTBOpPAX M pacljiaBax
3JIEKTPOJIMUTOB. JJIEKTPOJUTHUYECKAs AUCCOLAALIUSA.

JJIeKTpPOJIn3

bubaunoreka LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

Ne ” Tema ypoka KosinuecTBo yacoB JJyieKTpOHHbBIe [UPPOBblE 0Opa30BaTebHbIE
n/m Bcero|| KonTtposbHble |IlpakThyeckue pecypchbl
paboThl paboThl
63 |[|[/1eKTpUYeCcKUM TOK B ra3ax. CaMoCTOATeNbHbIN U 1 bu6bsauoTteka [JOK
||[HEcaMocTosATEeIbHBIN pa3paj. MosHus. [l1asma https://m.edsoo.ru/ff0c84ae
64 |||dnexkTpudeckre nprubOpbI U yCTPOUCTBA U UX 1 Bubsnoreka LIOK
npakTUuyeckoe npuMeHeHue. [[paBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
||besonacHocTH
65 |/[|0606maIMi YPOK «IJIeKTPOJUHAMHUKA» 1 Bbub6anoTeka [IOK
| https://m.edsoo.ru/ff0c88be
66 |||KoHTposibHas paboTa Mo TeMe «JJeKTPOCTaTHKA. 1 1 Bbub6anoTeka [IOK
[locTOSAHHBIN 3/IEKTPUYECKHUU TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
|[Pa3IMYHBIX Cpesax»
67 |||Pe3epBHBIN ypoK. KOHTpOJIbHAs paboTa 1o TeMe 1 bu6sunoTteka [JOK
||"9exTposrHaMuKa” https://m.edsoo.ru/ff0c8c56
68 |||Pe3epBHbIi1 ypok. 06061ia0muyil ypok no temam 10 | 1 Bu6snoreka LIOK
||x1acca https://m.edsoo.ru/ff0c8f6¢c
| |OBIIEE KOJIMYECTBO YACOB 10 IPOTPAMME || 68 || 3 [ 3 [
11 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB JJIeKTpOHHbIe M PPOBbIE
n/n 06pasoBaTe/IbHbIE PECYPCHI
Bcero|| KonTposbHble ||IIpakTHyeckue
paboThl paboThI
1 |locTossHHBIE MarHUThI U UX B3aUMO/JENCTBHE. 1 bubaunoreka LIOK
MarnuTHoOe noJsie. BeKTOp MarHUTHOM UHAYKIIUU. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHON UHAYKLUU
2 ||[MarHuTHOe noJie NpOBOAHUKA C TOKOM. ONBIT 1 bu6saunoTteka [JOK
JIpcresa. BsaumoaencTBre NTPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

Tema ypoka

KosndyecTBo 4yacoB

J1eKTpOHHbIE IUPPOBbIE

n/mo 06pa3oBaTesIbHbIE PECYPChI
Bcero|| KoHTpoJsibHble ||IIpakTH4Yeckue
paboThI paboThI

3 |J/labopaTopHas paboTa «M3yyeHue MarHuTHOro nosisi|| 1 1 Bu6snoTeka LIOK
KaTyUIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe

4 || [lelicTBMe MarHUTHOTO M0JI1 HA IPOBOJAHUK C TOKOM. 1 1 bubanoreka LIOK
Cusia AMnepa. JlabopaTopHasi paboTa https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue nelcTBUA NOCTOSHHOTO MarHUTa Ha
paMKy C TOKOM»

5 ||leicTBHe MarHMTHOTO MOJIs HA JABUXKYIIYOCS 1 bu6sunoTteka [JOK
3apshKeHHY10 yactuuy. Cuia JlopeHua. PaboTa cuibl https://m.edsoo.ru/ff0c9df4
JlopeHua

6 | DnekTpoMarHuTHasa UHAYyKUKA. [loTOK BekTOpa 1
MarHMTHOM UHAYKLMU. I/IC MHAYKLIMU. 3aKOH
3JIEKTPOMAarHUTHOM MHAYKUUU Papases

7 |[J/TabopaTopHasi paboTa «HccienoBaHue siBJeHUs 1 1 Bubsnoreka LIOK
3JIEKTPOMarHUTHOW UHAYKLIUH» https://m.edsoo.ru/ff0cal50

8 ||MHAYKTUBHOCTD. fiBJeHUe caMOUHAYKLIMU. D/IC 1 bubanoreka LIOK
CaMOMHAYKIMU. JHEPTHUS MAarHUTHOTO MOJIS https://m.edsoo.ru/ff0ca600
KaTYILIKHU C TOKOM. DJIEKTPOMAarHUuTHOe MoJie

9 |TexHUYecKHe yCTPOUCTBA U UX IPUMEHEHUE: 1
NOCTOSIHHbIE MarHUTDI, 3JIEKTPOMAarHUThI,
3JIEKTPOBUTATEJIb, yCKOPUTEJIHU 3JIEMEHTAPHBIX
4YacTull, MHAYKIIMOHHAs Nevb

10 ||0606mamIui YpoK « MarHUTHOE TOJIe. 1 Bub6anoTeka [IOK
JJIeKTpOMarHMTHas UHAYKLUS» https://m.edsoo.ru/ff0cab82

11 |[KoHTposibHas paboTa no TeMe «MarHUTHOE MOJIE. 1 1 BubauoTteka LLOK

BHEKTpOMaFHI/ITHaH WHAYKIOUA»

https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

Ne Tema ypoka KoJsivyecTBO 4acoB JJIeKTpOHHbIE IUPPOBbIE
n/mo 06pa3oBaTesIbHbIE PECYPChI
Bcero|| KoHTpoJsibHble ||IIpakTH4Yeckue
paboThI paboThI

12 ||CBOoOOHBIE MEXaHUYECKHE KOJIeOaHUS. 1 bubauoreka LIOK
['apMoHUYecKkue KoebaHusl. YpaBHEHUE https://m.edsoo.ru/ff0caf06
rapMoHHU4YeCKUX KosiebaHui. [IpeBpalleHre sHEpruu

13 |/labopaTopHas paboTta «MccnenoBanue 3aBucuMocTu| 1 1
nepuo/ia MaJblX KoJebaHWUU rpy3a Ha HUTHU OT
JUTMHBI HUTU U MacChbl rpy3a»

14 |[KosebaTenbHbI KOHTYP. CBOOOHBIE 1 bu6sunoTteka [JOK
3JIeKTPOMarHMTHbIe KoJie6aHHUs B U/lea/IbHOM https://m.edsoo.ru/ff0cb820
KoJiebaTe/IbHOM KOHType. AHaJIOTUsl MEXAY
MeXaHU4YEeCKHUMHU U 3JIEKTPOMarHMuTHbIMU
KOJIe0aHUSAMU

15 ||[@opmysia ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUHU B 1 BubauoTteka LLOK
W/leaJIbHOM KoJiebaTeJIbHOM KOHType https://m.edsoo.ru/ffOcb9c4

16 |[IpencTtaBJsieHUe 0 3aTyXaKOLUX KOJIeOAHHUSX. 1 bubanoreka LIOK
BeiHy/leHHbIe MeXaHHU4YeCKHe KOJiebaHuS. https://m.edsoo.ru/ffOcbb86
Pe3oHaHc. BIHYK/1eHHbIe 3JIEKTPOMarHUTHbIE
KoJle6aHUs

17 |[lepemenHbIV TOK. CHHYCOWAA/NbHBIM ITIepeMeHHbIN 1 BubaunoTteka LLOK
TOK. MOLHOCTb IEPEMEHHOTO TOKA. AMIJIMTYAHOE U https://m.edsoo.ru/ff0cbd34
JleMCTBYIOILlee 3HAYEeHUE CUJIbl TOKA U HaMPsKEHU S

18 | Tpancdopmatop. [IpousBoACcTBO, epesaya 1 1
noTpeb6seHue 3JIeKTPUIECKON SHepPTrUuun

19 ||[YcTpoucTBO U MpaKTUYECKOE IPUMEHEHHE 1 bu6saunoTteka [JOK

JJIEKTPHUYE€CKOI'0 3BOHKA, reHepaTopa NIepeMEeHHOTI' 0
TOKa, JUHUHU JJIEKTpoIlepeaad

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Ne Tema ypoka KoJsivyecTBO 4acoB JJIeKTpOHHbIE IUPPOBbIE
n/mo 06pa3oBaTesIbHbIE PECYPChI
Bcero|| KoHTpoJsibHble ||IIpakTH4Yeckue
paboThI paboThI
20 ||9Kosi0oTMYeCKHE PUCKU IIPU IPOU3BO/CTBE 1
3JIeKTpo3Hepruu. KysbTypa ucnosb30BaHus
3JIEKTPOIHEPIUU B IOBCEJHEBHOM >KU3HU
21 ||[MexaHUYeCcKHUe BOJIHBI, YCJIOBUS PACIPOCTPaHEHUS. 1 bu6sunoTteka [JOK
[Teprog. CKOpoCTb pacIpoCTpaHEHHUS U AJIMHA https://m.edsoo.ru/ffOcca54
BoJIHbL [lonepeyHble U NPO/0JibHbIE BOJHbI
22 |3Byk. CkopocTb 3ByKa. [poMKOCTb 3BYKa. BeicoTa 1 bu6sunoTteka [JOK
ToHa. TeMO6p 3ByKa https://m.edsoo.ru/ffOcccOc
23 ||9n1eKTpoMarHUTHbIE BOJIHBI, UX CBOMCTBA U 1 bubauoTteka LLOK
ckopocTh. llIkasa s/1eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[TpuHUMIBI paiMOCBA3HY U TeJleBUleHUsA. PazBuTtue 1
CpeACcTB cBsA3U. Paguronokanus
25 |[KoHTposibHas paboTa «Kosie6aHus U BOJIHbI» 1 1 BubauoTteka LLOK
https://m.edsoo.ru/ffOcc6f8
26 |[IpsaMosiMHelHOEe pacnpoCTpaHEHHUE CBETA B 1 BubauoTteka LLOK
oAHOpOoAHOU cpezie. ToueuHbIN UCTOYHUK cBeTa. JIy4 https://m.edsoo.ru/ff0cd350
cBeTa
27 ||OTpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS CBETa. 1 bu6sunoTteka [JOK
[TocTpoeHre U306paXKEHUH B IJIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 |[[Ipenomsienue cBeta. [loHOE BHyTpeHHee 1 bu6snoteka [JOK
oTpaxkeHue. [IpesieIbHBIN YTOJI MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEr0 OTPaKEeHUS
29 |J/labopaTopHas paboTa «M3MepeHUe moKa3aTes 1 1 Bub6anoTeka [IOK

IpeJioMJIEHHUA CTEKJIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

Tema ypoka

KosndyecTBo 4yacoB

J1eKTpOHHbIE IUPPOBbIE

n/mo 06pa3oBaTesIbHbIE PECYPChI
Bcero|| KoHTpoJsibHble ||IIpakTH4Yeckue
paboThI paboThI
30 |/Iun3bl. [locTpoeHUe U300paKEHUH B JIMH3E. 1 Bu6snoTeka LIOK
®opMyJ1a TOHKOU JIMH3BI. YBeJIUYeHUe JIMH3bI https://m.edsoo.ru/ffOcdd1e
31 |J/labopaTopHas paboTa «MccienoBaHue CBOMCTB 1 1
HM300paKeHUH B JIMH3aX»
32 ||[Aucnepcus ceta. C/10XKHBIN cOCTaB 6€JI0T0 CBETA. 1 1
liBeT. JlabopaTopHas paboTta «HabaroaeHue
JUCIIEPCUU CBETa»
33 ||[MuTepdepennus ceeta. Judpakius ceeTa. 1 bu6sunoTteka [JOK
JudpakumoHHas peméTka https://m.edsoo.ru/ffOced22
34 |[lonepe4yHOCTb CBETOBBIX BOJIH. [losispu3anys cBeTa 1 bu6sunoTteka [JOK
https://m.edsoo.ru/ff0cf02e
35 ||OnTuyeckue NpUOOPHI U YCTPONCTBA U YCJIOBHUS UX 1
6e30MacHOro NpuMeHeHusl
36 |'paHULbl IPUMEHHUMOCTHU KJIACCUYECKOU MEXAaHHUKHU. 1 bu6sunoTteka [JOK
[TocTys1aThI cielaJbHON TEOPHUU OTHOCUTEJNBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTEJIBHOCTb OZJHOBPEMEHHOCTHU. 3aMeiJileHre 1 bubanoreka LIOK
BpEMEHH U COKpallleHHe JJINHbI https://m.edsoo.ru/ffOcfa4?2
38 |[9Heprusa U UMNYJbC PEJATUBUCTCKOUN YaCTHUIIbI. 1 Bu6anoTeka [IOK
CBsI3b Macchl € 3HEpPrUend U UMIYJIbCOM. JHEPTUS https://m.edsoo.ru/ffOcfc68
NOKOS
39 |[KoHTpoJibHasi paboTa «OnTrka. OCHOBBI 1 1
crieliaJibHOM TEOPUH OTHOCUTETbHOCTH»
40 |[@oToHbl. Popmyiia [l1aHka. JHePTrUs U UMIYJIbC 1 Bu6snoTeka LJOK

¢doToHa

https://m.edsoo.ru/ffOcfe16



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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Ne Tema ypoka KoJsivyecTBO 4acoB JJIeKTpOHHbIE IUPPOBbIE
n/mo 06pa3oBaTesIbHbIE PECYPChI
Bcero|| KoHTpoJsibHble ||IIpakTH4Yeckue
paboThI paboThI
41 |OTkpbiTHe U uccaefoBanue ¢potoapdekra. OnbiThl A.|| 1 bubauoTteka LLIOK
I'. CtosieToBa https://m.edsoo.ru/ffOcffc4
42 |3akoHsl poToadpPexTa. YpaBHeHUe IUHIITENHA )19 1 bubauoTteka LLIOK
doToaddekTa. «KpacHas rpanuna» potoapdexTa https://m.edsoo.ru/ff0d015e
43 ||JaBsenue cBeta. OnbrThl I1. H. J/IeGenena. 1 bubanoreka LIOK
XHUMHUeCcKoe elCcTBUE CBeTa https://m.edsoo.ru/ff0d04a6
44 |TexHM4YeCKHe YCTPOWCTBA U IPAKTHYECKOE 1
npuMeHeHUe: $OTO3JIEMEHT, POTOAATUHK,
CoJIHe4YHas baTapesi, CBETOAUO/
45 |[PemreHue 3a4a4 1o TeMe «JJieMeHTbl KBAHTOBOM 1 bu6sunoTteka [JOK
OITHKU» https://m.edsoo.ru/ff0d0302
46 ||Moaenb atoma Tomcona. OnbiThl Pedepdopa no 1 bu6sunoTteka [JOK
paccesiHUIO a-4acTull, [l1aHeTapHas MoJiesib aTOMa https://m.edsoo.ru/ff0d091a
47 |octynatsl bopa 1 Bubsnoreka LIOK
https://m.edsoo.ru/ff0dOafa
48 |H3sydeHue U norJiouieHre GOTOHOB MPU Mepexo/ie 1 BubauoTteka LLOK
aToMa C OZJHOT'0 YPOBHS 9HEPTUH Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
49 |[BosiHOBBbIE CBOMCTBA YacTUll. BosiHbl e Bponis. 1 bubauoreka LIOK
KopnyckysisipHO-BOTHOBOM Ayann3M. CHOHTAaHHOE U https://m.edsoo.ru/ff0d0ca8
BbIHY>K/IEeHHO€ U3JIyYeHue
50 ||OTkpbiTHE paguoakTUBHOCTH. OnbIThl Pesepdopaa 1 Bub6anoTeka [IOK

110 oripegeJieHHU0 COCTaBa paAXM0aKTUBHOI'O
HN3JIy4€HUA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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Tema ypoka

KosndyecTBo 4yacoB

dneKTpoHHbIe U(pOBbIE
06pa3oBaTesIbHbIE PECYPChI

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

51

CoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BausHue
PaIN0AKTUBHOCTHU Ha KUBble OPraHU3Mbl

52

OTKpbITHE IPOTOHA U HelTpoHaA. U30Tonkbl. Anbda-
pacnaj,. 3JIeKTPOHHBIN U TO3UTPOHHbIM GeTa-pacnag,
[amMma-usnyyeHue

bubanoreka LIOK
https://m.edsoo.ru/ff0d1162

53

JHeprus CBsI3U HYKJIOHOB B si/ipe. fliepHble peaKIuHu.
AnepHblit peakTop. [Ipo6/1eMbl, NEPCIEKTHUBHI,
9KOJIOTHYECKHUE aCIEKTHI sI/[ePHOUN 3HEPTETUKU

bubaunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

JyeMeHTapHble YacTULbl. OTKpbITHE NO3UTPOHA.
MeTo/bl HabIIOAEHHUS U PETUCTPALUHU
3JIeMeHTapHbIX YacTUl. Kpyrybii cTou
«PyHaMeHTaIbHble B3aUMOJ el CcTBUA. EfUHCTBO
bu3uYecKor KapTUHbI MUpA»

bubanoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Buj 3Bé3iHoro He6a. Co3Be3us, sipKue 3BE3/1bl,
IJIAaHETHI, UX BUAUMOe BHKeHHue. CoJIHeYHas
cucteMa

56

CousiHie. CostHEeYHAs aKTUBHOCTb. UCTOYHUK 3HEpPTrUur
CoJsiHIIa U 3BE3 ],

57

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTUKHU. 3BE3/IbI
rJIaBHOM NOCJIe0BaTEJbHOCTU. BHyTpeHHee
cTpoeHue 3Bé3/l. CoBpeMeHHbIe pe/iCTaBJAeHHS O
NPOUCXOXKJEHNU U 3BoI0L MK COMHLA U 3BE3],

58

Mueunsii [lyTe — Hawa ManakTrka. [losioxkeHue u
ABwxeHUe CosiHua B [N'asakTuke. FasnakTuku. YépHble
AbIPBI B 1/Ipax raJlakKTUK



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoka KoJsivyecTBO 4acoB JJIeKTpOHHbIE IUPPOBbIE
n/n 06pa3oBaTesIbHbIE PECYPChI
Bcero|| KoHTpoJsibHble ||IIpakTH4Yeckue
paboThI paboThI
59 |BcenenHas. Paz6eranue rasnaktuk. Teopus 1
Bosbiioro B3pbiBa. PeJIMKTOBOE U3J1y4eHHUe.
MeTarasakTuka
|60 |HepemeHHbIe po6JieMbl aCTPOHOMHUH H H H H
61 |KoHTposibHasA paboTa «3JieMeHTbl aCTPOHOMHUHU U 1
acTpoPU3UKU»
62 ||06061warouui ypok. Posib GU3MKHU U aCTPOHOMHUM B 1
3KOHOMHYECKOH, TEXHOJIOTUYECKOH, COLUATIbHOU U
3TUYeCcKoH cepax eATeJbHOCTH YeJ0BeKa
63 ||06061ato1Mil ypoK. Posib 1 MecTo PU3HKH U 1
aCTPOHOMHUHM B COBPEMEHHOW HAyYHOM KapTHHe MUpa
64 ||O6o6warouui ypok. Posb dpusndeckoit Teopruu B 1
dbopMUpOBaHUU NIpe/CTaBIeHUHN 0 PU3UYECKON
KapTHHE MUpa
65 ||06061watouiuit ypok. Mecto ¢pu3nyeckoi KapTUHbI 1
MHDpa B 00111eM psi/ly COBpEMEHHBIX eCTeCTBEHHO-
Hay4HbIX [Ipe/iCTaBJeHUI 0 MpUpo/Jie
66 |[Pe3epBHBIM ypOoK. MarHuTHoOe noJie. 1
JJIeKTpOMarHuTHas UHAYKLUSA
67 |[Pe3epBHbIM ypoK. OnTuKa. OCHOBBI Cllel|MaJIbHOU 1
TEOPUU OTHOCUTEJIbHOCTHU
68 |PesepHbiil ypok. KBaHTOBasA pu3nka. JJ€MeHTHI 1 BubauoTteka LLOK
aCTPOHOMHUM U aCTPOPU3UKHU https://m.edsoo.ru/ff0d1784
IOBIIEE KOJIMYECTBO YACOB 10 TPOTPAMME | 68 | 4 | 7 I



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

» ®dusuka, 10 kiracc/ Mskumes I'.5., byxosues b.b., Corckuit H.H. nmox penakuueii

[TappentreBoit H.A., Akunonepnoe obmecto «M3narensctBo «IIpocBemenuer»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1.Onbra I'pomuesa: pusuka. 10-11 kmaccel. cOOpHUK 3a7a4 K yueOHUKAM T. 5. MIKHUIIIEBA U JIp.
¢roc.

2.PeivieBuu A.IL "®usuka. 10-11 knaccsl. 3anaunuk.M3natensctBo "Apoda”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru/-EAMHA S KOJIJIEKII A
H1UPPOBBIX OBPA3OBATEJIBHBIX PECYPCOB
http://class-fizika.ru/
http://interfizika.narod.ru/index.html-unrepaktuBHas Gpuszuka
https://resh.edu.ru/-pai

http://www.fizika.ru/

https://ege.sdamgia.ru/-pemry er>



