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NNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpEIHEro OO0Iero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTenbHO porpammsl, npenctaBieHHbIX B PI'OC COO, a Taxxke ¢ yuéTom eaepaibHOM
paboueill mporpaMMbl BOCIIUTaHUSI M KOHLIENIMK IIPenoiaBaHusl yueOHoro npeamera «duznkay» B
oOpa3oBaTenbHBIX  opraHu3amusx Poccuiickoit  ®enepanuu, pealu3ylOMIUX OCHOBHBIC
00pa3oBaTeNbHbIE IPOTrPAMMBI.

Copepxanue nporpamMMbl 10 ()U3MKE HANpaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HaY4YHOH KapTUHBI MHpa oOydaromuxcs 10—11 kmaccoB npu o0yyeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke coorBeTcTBYET
tpeboBanusiM ®I'OC COO k miaaHUpPyEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM M METarpeaMEeTHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBHIBAET HEOOXOJUMOCTb pealu3alil MEXIpPeAMETHBIX
cBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Heil ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHHUs (U3UKU Ha YPOBHE CpeaHEro oOlIiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yabTaThl OCBOEHHS Kypca (PU3UKHU: TUYHOCTHBIE, METAlpeIMETHBIE, TpeIMETHbIE (Ha 6a30BOM

YPOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

IUIaHUPYEMbIe pe3yJbTaThl OCBOCHHMsS Kypca (Hu3MKM Ha 0a30BOM YypOBHE, B TOM YHCIE
IPEIMETHBIE PE3YJIbTAThI 10 T01aM O0YUYEeHHUS;
coJepkanue yueOHoro npeamera «Pu3ukay» mo rogam o0ydeHHs.

dusmka Kak Hayka o0 Hanbosiee 00IIMX 3aKOHAX MPUPO/IBI, BHICTYIAst B KAUeCTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIAJ] B CHCTEMY 3HAHHH 00 OKpY’KaromeM MHUDE.
HIkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBKY (PU3MYECKNE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB M SBJICHUI, N3ydaeMbIX
XUMHUEH, Ouosorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
npUMeHeHHe (pU3NIeCKUX 3HAHUH ONpeAessieT XapaKkTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT Ui
B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, TOJYYEHHS HOBBIX MAaTEpHUaloOB C
3aJaHHBIMH CBOMCTBaMH U Apyrux. V3yueHne Gpu3nkn BHOCUT OCHOBHOM BKJIaJ] B JOPMHUPOBAHHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa OOy4aroIuxcs, B (OPMHPOBAHHUE YMEHHUH HPUMEHSITH
HAaYYHBIH METOJ MMO3HAHUS IPY BHIIOJIHEHUH MMH YI€OHBIX HCCICIOBaHUH.

B ocHOBY kypca pu3uku 1151 ypoBHS cpeaHero oOmiero oopa3oBaHusl MOJI0XKEH Pl UACH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMITEI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEW KypC SIBISETCS JIOTHYECKH 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepual U3 BCEX pa3fesioB (DM3HMKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoes cenepanusayuu. B cooTBeTCTBUU ¢ HeMl MaTepuan Kypca QU3NKH 00beIUHEH BOKPYT
buznveckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHWE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEMIECTBE U IIOJIE.

Hoesa cymanumapusayuu. EE peanuszanus NpeanonaracT UCIoJb30BaHUE T'YMaHUTAPHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MPoOIeMaMH.



Hoes npuknaonoii nanpasrennocmu. Kypce ¢pusuku npeanonaraet 3HaKOMCTBO € ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEIACTBOM BBEACHHSI DJIEMEHTOB COJAEpIKaHMUS,
MOCBSIIEHHBIX JKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIbHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CTep>KHEeBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha ypOBHE CpEIHEro oO0Iero odpazoBaHUs
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE TPEACTABICHHH O CTPYKTYpE IOCTPOCHHS
¢usmueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPHUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHM, U OMHCAHHS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IIPOLIECCOB).

CuCTeMHO-IETETbHOCTHBIN MOAX0/] B Kypce (PU3UKU pearu3yeTcsl MPEexIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKKN — ITO UCIOJIB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OOBbEIWHEHBI B OOLIMI CIUCOK
YUECHHUYECKUX MPAaKTUYeCKUX paboT. BeigencHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
NPOBOIUMBIX JJIsl KOHTPOJSI M OLIEHKH, OCYIIECTBISETCS YJYacTHUKaMH 0Opa30BaTEebHOTO
mpoIriecca UCXO0/sl U3 0COOCHHOCTEH MIIaHWPOBAHUS M OCHaIeHus kabunera (usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCSH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIIC/IOBAaHHUST 3aBUCHMOCTEH (PM3UYECKUX BEIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bonbmioe BHuManue YACIACTCA PCHICHUIO paC‘IéTHBIX 1 Ka4C€CTBCHHbLIX 3a1a4. HpI/I 3TOM
JUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4H C SIBHO 3a/IaHHON (PH3MUYECKOW MOJEIIBIO,
MO3BOJIIONINE IPUMEHSATh U3YUYE€HHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pasnenoB. /[ KayecTBEHHBIX 3aqad MPHOPHUTETOM
ABJIIAKOTCA 3aJaHHUs Ha O6’b$ICHeHI/Ie MNPOTCKAHUA (bI/ISI/I‘-IeCKI/IX SIBJICHUU U nmponeccoB B
OKpY’KaIOIIeH XU3HH, TpeOyromue BbiOOpa (Qu3nueckod MOAENW MJIsi CUTYalluH TMPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ T1peboBanmsimu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecrieueHnI0 ya4eOHOro mporiecca 0a30BbIid ypOBEHb Kypca (GU3HKH HA YPOBHE CPEHETO 00IIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX NMPEIMETHOTO KaOMHeTa (PU3MKU WU B YCIOBHUSIX
MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYy4YHOro Lukia. B kaOuHere (uzuku
JOJDKHO OBITH HeoOxonumoe jabopaTopHOe 00OpyIOBaHME JUIS BBINOJHEHHS YKa3aHHBIX B
IporpaMMe 1o (Gpu3nKe y4eHU4eCKUX MPAKTUYECKUX padbOT U IEMOHCTPALMOHHOE 000PYIOBaHHE.

JleMmoHCcTpanimoHHOE  00OpyJIOBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAJIbHON TOCTaTOYHOCTH M 00ECIeYHBAEeT MOCTAHOBKY MEPEYUCICHHBIX B MPOTpaMMe IO
du3MKe KIIOYEBBIX JEMOHCTpAIU I UCCICOBAHMS HM3y4aeMBIX SIBICHHH H TPOIIECCOB,
SMIUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe 000pyI0BaHKE I YYCHUIECKUX MTPAKTUUECKUX pab0T OPMHUPYETCS B BUJIE
TEMATUYCCKUX KOMIIJICKTOB H O6CCH€‘II/IBaeTC}I B pacq'éTe OOHOTO KOMIUICKTAa Ha IBYX
obOyvaronuxcsi. TeMaThueckre KOMIUIEKTHI JIabOpaTOpHOTrOo 00OpYyIOBaHUS JOJIKHBI OBITh
MMOCTPOCHBI Ha KOMIIJICKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX U LII/Iq)pOBBIX HpI/IGOpOB, a TaKXeE
KOMITHIOTEPHBIX U3MEPHUTEIILHBIX CHCTEM B BUJIE U(DPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBISIOTCS:



(dopMHpOBaHHWE HHTEpeca W CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHHIO TMPHPOJIBL,
pa3BUTHE WX WHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE IMO3HAHUS U (POPMHUPOBAHUE UCCIIECAOBATEIHCKOTO
OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ylibTaTa H3yuyeHUs OCHOB CTPOCHUSI MATEPUH U
byHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;

dbopMupOBaHNE YMEHU OOBSICHATH SBICHHS C UCMOJb30BaHNEM (U3MUECKUX 3HAHUH U HAyYHBIX
JI0Ka3aTeNbCTB;

(dopMHpOBaHUE TPENCTABICHUH O PoNM (U3UKU I PAa3BUTHUSl IPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTrokeHHe 3TUX Ielield 00ecrednBaeTCsl PElICHHEM CICAYIONIMX 33a1ad B IPOIecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0Iiero o0pa3oBaHuUs:

npruoOpeTeHne CUCTeMbl 3HaHUKH 00 oOUIMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsX,
BKJIIOYas MEXaHWKY, MOJIEKYJSIPHYIO (H3MKY, OSJIEKTPOJMHAMHKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTHI aCTPOPHU3UKU;

dopMupoBaHHE YMEHUH NPUMEHSATH TEOPETUYECKHE 3HAHHWA Ui OOBACHEHUS (H3HMYECKHUX
SIBIICHUH B IPUPOJIE U IS IPUHATUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HH,
OCBOEHHE CIIOCOOOB PEUICHUS Pa3IMYHbIX 33/1a4 C SIBHO 331aHHON (U3MYECKOI MOJIEINbIO, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/1aHUe (PU3NYECKOM MOAETH, aJeKBATHON YCIOBUSAM
3a1a4H;

NOHMMaHWe (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUA TEXHMYECKHX YCTPOWCTB U
TEXHOJOTUYECKUX MPOLECCOB, UX BINSHHUSA Ha OKPYXKAIOLIYIO CPENy;

OBJIQJICHUE METOJaMHM CaMOCTOSITEIFHOTO TUIAHUPOBAaHMA M MPOBEACHUS  (PU3HMUECKUX
9KCIIEPUMEHTOB, aHAIM3a M HWHTEPIpETannd WHPOPMAIMH, ONpPENeICHUS JJIOCTOBEPHOCTH
NOJIy4EHHOTO pe3ysbTara;

CO3/IaHME YCJIOBUW U1 PpPa3BUTUA YMEHUW MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NeSITETbHOCTH.

Ha wm3yuenue ¢wm3uku (0a30BBI YpOBEHb) HAa YPOBHE CpEIHEro oOIIero oOpa3oBaHHS
orBojuTcs 136 gacoB: B 10 kitacce — 68 yacos (2 yaca B Henento), B 11 kitacce — 68 gacos (2 gaca
B HEJIEIIO).

[Ipennmaraemelii B mporpamMme 1o GU3MKe MepeueHb JaOOPaTOPHBIX U MPAKTHUECKUX padoT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBENCHHS JAOOpaTOPHBIX paboOT

OTIBITOB C YU4ETOM MHIUBUYAIbHBIX OCOOCHHOCTEH 00yUYarOIUXCH.

COJEP)KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Haydnesle Meroasl IO3HaHUA OKpY)Kawollero mupa. Posb
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (pU3HKe.



MopenupoBanue (HU3NYECKUX SBIEHUU W TiporieccoB. Hayunple rumotespl. Ousznueckue
3aKOHBI M TEOpUH. |'paHULIbI MPUMEHUMOCTH (HPU3NYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Pons m mecto ¢usuku B (HOpMUPOBAHMU COBPEMEHHOW HAyYHOH KapTHHBI MHUpPa, B
MPaKTUYECKOU JeATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

Amnaorossle 1 IU(GPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. MexaHuka
Tema 1. Kunemamuka

Mexanuueckoe naBrkeHue. OTHOCUTENILHOCThL MEXaHHYECKOoro aBrkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienne, CKOpoCTh (CpelmHsE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE
MaTepUaibHOW TOYKH, UX MPOEKIMH HAa OCH CHCTEMBbI KOOpAMHAT. ClI0KEHUE MEepEMELEHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpPsSMOIMHEHHOE nBIKEeHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHOU TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHne CBOOOIHOTO TTaACHHUS.
KpuBonuneiiHoe nBukeHue. J[IBUKEHME MaTepUAIbHOM TOYKM 110 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JINHEHHAas CKOpocTsh. [lepuon u yactora

oOpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuuyeckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBUKEHHE CHAPSIIOB,
LEMHbIE U peMEHHbBIC TIEPEIAUn.

Jlemoncmpayuu

Mopnenb CHCTeMBI OTCUETa, MILTIOCTPALNS KHHEMATUYECKUX XapaKTEPUCTUK JBUKCHHUS.
[Tpeobpa3zoBanre ABMKEHU C MCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKECHHOM MTPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHwsi CBOOOTHOTO MaICHUSI.

Hampasiienne CKOpOCTH MPU ABMKEHUU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



M3ydeHne HepaBHOMEPHOIO JBUKCHHUS C LIENbIO ONPENEICHUSI MTHOBEHHONW CKOPOCTH.

HccenenoBanue COOTHOLICHUS MEXAY IIyTSIMU, IIPOHJCHHBIMH TEJIOM 32 ITOCJIEI0BATEIbHbIE
paBHBIE ITPOMEXYTKM BPEMEHHU IIPU PAaBHOYCKOPEHHOM JABM)KCHHH C HAa4aJIbHOM CKOPOCTHIO,
PaBHOU HYJIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOU JKUIKOCTH.

Wzydenue nuxeHus Tena, OpomEeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anunes. [lepseiit 3akoH HptoToHa. MlHepunanbHble CUCTEMBI
OTCYETA.

Macca tena. Cwna. IlpuHnun cynepno3unuu cuil. Bropoit 3akon HeroToHa pns
MaTepualbHOU TOYKU. Tpernii 3akoH HbIOTOHA U1 MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckonbxeHus, kauenus). Cuia tpenus. Cyxoe Tperue. Cuna
TPEHHsI CKOJIbKEHUS U cuiia TpeHus mokos. Koaddumnuent tpenus. Cuna cOmpoTUBICHUS TIPH
JBUKEHHUH TeJa B )KUAKOCTU WIIH rase.

[TocTymarensHOE U BpalaTeIbHOE ABMKEHNE a0COIOTHO TBEPOTO TEA.

MoOMEHT cHJIbl OTHOCUTENBHO OcH BpauieHus. [Tneuo cunbl. YceiaoBus paBHOBeCHs TBEPIOTO
Tena.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: IOMIIUIIHUKY, JIBUXKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLUMH.

CpaBHeHHE MacC B3aMMOICUCTBYIOIIMNX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CroxeHue cuil.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JedopMaIiu.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHHH.

CpaBHeHI/IG CHJI TPCHUA MTOKOA, KAYCHUA U CKOJILIKCHUS.



VYcnoBus paBHOBecHUsl TBEPAOTO Tena. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Wzydenue nBuxeHus: Opycka o HaKJIOHHOW TITIOCKOCTH.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CWJI YHONPYTrOCTH, BO3HUKAIOIIHUX B IIPYXUHC U PC3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue yciioBul paBHOBECHs TBEPIOTO TeEIa, UMEIOLIETO OCh BPALLICHMUS.
Tema 3. 3aKoHbl COXpaHEHUA 6 MEXAHUKE

Nmnysnbse MatepraabHON TOUKH (T€Na), CUCTEMBbI MaTepHaIbHBIX TOYeK. VIMIynbc CUITBI U
M3MEHEHUE UMITYyJIbCca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

PaGora cunbl. MOLIHOCTE CHUIIBL.

Kunernueckass sHeprusi mMaTepuanbHOM Toukd. Teopema 00 M3MEHEHWM KHHETUYECKOM
JHEPIUU.

[TorenunanbHas 3Heprus. [loTeHnmanbHas 3Heprus ynpyro a1eopMUpOBaHHON MPYKUHBIL.
[ToreHuuanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTCHHI/IaJ'IBHI)IC N HCINOTCHLMAJIBHBIC CHIIHI. CBi13p pa6OTBI HCIMOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMISCKOM OHCPIHUU CUCTCMEI TCII. 3aKkoH COXpPAaHCHUA MEXaHHUYECKOM SHCPIHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue yCTpONCTBA U IPAKTHUYECKOE NPUMEHEHHUE: BOLOMET, KONED, MPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

W3ydyeHue aOCONIIOTHO HEYNPYroro yaapa € IMOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHUEM MEXAaHHMYECKOM »HEpruu Tena Ha
IIpUMEpE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA



Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TTOJIOKECHHSI MOJICKYJIIPHO-KMHETUYECKOW TEOPUH U UX OIMBITHOE 000CHOBAHUE.
bpoynoBckoe nmwxkenne. duddysus. Xapaktep ABMIKEHUS U B3aMMOICHCTBHS YaCTHIL BEIIECTBA.
Mogenu cTpoeHHs Ta30B, )KUAKOCTEH U TBEPABIX TeNl U OOBSICHEHUE CBOWCTB BEIIECTBAa HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctositnaas ABoraapo.

TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogens uaeanbHOrO raza. OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH
UJeaNbHOTO Taza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTruu
TEIUIOBOTO JIBMKeHUs yacTull raza. lllkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akod JlaneroHa. M3ompoiieccsl B UI€AIbBHOM Tra3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mpencTaBieHUE M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEI, OKa3bIBAIONIUME JUCKPETHOE CTPOEHHE BeImecTBa, ¢oTorpaduu  MOJEKYI
OPTraHUYEeCKUX COCTUHECHUH.

OmnbrTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKEHHSL.

Mogens onbiTa lllTepHa.

OHBITI:I, AOKa3bIBAOIHUEC CYIICCTBOBAHUC MCIKMOJICKYIIIPHOT'O BBaHMOHeﬁCTBHH.
Mogens, HIUTIOCTPUPYIOLIAas IPUPOY JABJICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

OnpeneneHne Macchl BO3JyXa B KIJIACCHOM KOMHATe Ha OCHOBE H3MEPEHHH 00bEéMa
KOMHATBI, IaBJICHUS U TEMIIEPATypPhl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]1y TapaMeTPaMK COCTOSHUS Pa3pexKEHHOTO Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmoguHamuyeckass cucrema. BHYTpeHHSAS 3HEpPTrHsi TEPMOJMHAMUYECKOW CUCTEMbI U
crocoOb! e€ m3MeHeHus. KonmnyecTBo TEroTel U paboTa. BHYTpeHHsS 2HEPTHUST OJHOATOMHOTO
ujeanbHOro raza. Buasl Teronepenaun: TeMIONpPOBOAHOCTh, KOHBEKINS, U3TydeHHe. Y AefbHas

TEIIOEMKOCTD BCIICCTBA. KomnuecTBO TEIIOTHI Ipu Teruioncpeaaic.

[onsarue 06 agnadarnom npouecce. [1epBrlii 3akoH TepMoanHaMuKy. [lpumeHenne nepBoro
3aKOHA TEPMOAMHAMUKH K H3ompoieccaM. [ padudeckas naTepnperanus paboThl rasa.



Bropoii 3akoH TepmonuHamMuku. HeoOpaTuMocTh MPOIeccCoB B MPUPOJIE.
Tennobie MammHbl. [IpHHIKIIBL eiicTBUS TETIOBBIX MamiuH. [IpeoOpa3oBaHus SHEPrun B
TeroBeIX MammurHax. KoaddurmenT nmonesznoro aeicteus temioBoi mammael. [ukn Kapro u ero

KO3(DPHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUWE: JBUTATENIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHIULINOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEHW 3HEpPruM Teila NpPU COBEPUICHUH palbOThI: BBUICT MPOOKHU W3

OYTBUIKH TIOJ] ACWCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(pupa B TaTyHHOU TpyOKe MyTEM TPEHUS
(BHICOIEMOHCTPALIHSA).

W3meneHne BHyTpeHHEH SHEPruM (TeMIIepaTypsl) Tela MpH TeIionepeiaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvl

[Tapoo6pazoBanue u koHaeHcaus. Mcnapenue n kuneHue. AGCOIIOTHAS U OTHOCUTENbHAs
BJIQKHOCTh BO31yXxa. HachelmeHHbI nap. YaenpHas TeIioTa mapooOpa3oBaHUs. 3aBUCHMOCTH

TCMIICPATYPhbI KUIICHUA OT OAaBJICHUS.

Tsépnoe teno. Kpucrammmueckue u amop@Hbie Tesa. AHU30TPOIUS CBOHCTB KPUCTAJIOB.
Kunkne xpucramiel. CoBpeMeHHble Marepuanbl. [lnaBneHue m Kpucramimzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U ICHUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUN MOJIYYEHHSI COBPEMEHHBIX MaTepUaIOB, B TOM YHCIIE HAHOMATEPHAIIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kurienue npu mOHUKCHHOM JTaBJICHUH.

Crioco0bl U3MepeHus BIAKHOCTH.

HaOnroieHne HarpeBaHus U TUTaBJICHHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIIOB.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nes 4. DiekTpoanHaMuKa
Tema 1. Inexmpocmamuxa

OnexTpuzauuss Teln. OJEKTpUYEeCKHi 3apsan. JlBa BHIa D3IEKTPUYECKHX  3apsiioB.
[IpoBOgHMKH, TUAIEKTPUKH U MTOJIYIIPOBOIHUKH. 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHbI  37I€KTpUYECKMM  3apsi.
Onektpuueckoe mosne. Hampsok€HHocTh anexkTpudeckoro mnoss. [IpuHIun cyneprno3uuuu

ANIEKTPUYECKUX MOJIeH. JINHUY HANPssKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cun anextpocrarrueckoro mosst. [lorenuan. Paznocts norenimanos. [IpoBogHuku
Y TURJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. [usnekTprudeckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. DIEKTpOEMKOCTh IIOCKOTO KOHIEHCATOpa. JHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHu4eckne ycTpONCTBa M MPAKTHUYECKOE IMPUMEHEHHE: SJIEKTPOCKOIN, 3JIEKTPOMETD,
DIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JSJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3anmopnencTre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

ﬂI/ISJ'IeKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

3aBUCHMOCTb JIEKTPOEMKOCTH IJIOCKOTO KOHEHCATOPa OT TUIOMIAIH TUIACTUH, PACCTOSHHS
MEXIy HUMH M TUAJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax



DJIEKTPUUYECKUN TOK. Y CJIOBHUS CYIIECTBOBAHUS BJEKTPUYECKOrO0 TOKa. VICTOUHMKH TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKkoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTHUBIICHUE BElIEeCTBA.
[TocnenoBarensHOE, NapajliebHOE, CMELIAHHOE COEIMHEHHE POBOAHUKOB.

Pabora anexrpuueckoro Toka. 3akon Jlxoyns—JIeHa. MOIIHOCTD 3JIEKTPHYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUla U BHYTPEHHEE COIIPOTUBIICHUE NCTOYHHMKA TOKA. 3aKkoH OMa 1is
NOJTHOM (3aMKHYTOH) 3sieKTprueckoil nenu. KopoTrkoe 3amMbIkaHueE.

DIIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[onmynpoBonuuku. CoOcTBeHHass M TPUMECHAsh MPOBOAUMOCTH IMOJYIPOBOJIHUKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoIHUKOBBIE PUOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpax M pacijiaBax 3JIEKTPOJMTOB. DJIEKTPOJUTHUECKAS
JUCCOIUAIUs. DIEKTPOIIU3.

DNeKTpuuecKuil TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3psa. MonHus.
[Lnazma.

TexHu4eckue yCcTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETpP, BOIBTMETP, PEOCTar,
UCTOYHHKH TOKA, »JJEKTPOHArpeBaTelbHbIE TNPHUOOPHI, DIEKTPOOCBETUTEIBHBIC MPUOOPHI,
TEPMOMETP  CONPOTHUBICHUS, BAKyyMHBIA  JHOJI, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHMOCTD CONIPOTUBJICHUA NWIMHAPUYCCKUX IMMPOBOAHUKOB OT [JIWHBI, ILJIOIIAAN
IMOIIEPECUYHOTO CCUCHUSA U MaTCpHUaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[Ipsamoe u3MepeHue HMEKTPOABWKYIIEH cuiibl. KOpoTKoe 3aMbIKaHME TalbBAaHHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET0 CONPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOIUTOB.
NckpoBoii pa3psan U MpoOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSISE TPOBOJIMMOCTD JUO/1A.



Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabonul

N3ydenne cMEaHHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenue 3MeKTpOABMIKYIIECH CHUITbl ICTOYHHKA TOKA U €70 BHYTPEHHETO COTMPOTHUBIICHUSI.
Habmonenue anekrponusa.

MexnpeaMeTHbIe CBA3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kjacce OCYHIECTBISIETCS C YYETOM
COACPIKATCIIbHBIX MCIKITPECAMCTHBIX CBSI3eU C KypCaMu MaTCMAaTUKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Meswxcnpeomemuvie nousimus, CBA3aHHBIE C W3yYE€HHEM METOJOB HAYYHOTO ITO3HAHUS:
SBJICHWE, Hay4yHBbIH (akT, TUmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOICHHE,
HKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHHH, TuHeitHas QyHKIM, napabona, runepbona,
UX rpayKu ¥ CBOWCTBA, TPUTOHOMETpHUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX IMPOEKIMHM HAa OCH KOOPJAWHAT,
CIIO’KEHHE BEKTOPOB.

buonoecus: mexanndeckoe NBIKEHHE B KUBOUM mpupone, auddy3us, ocMoc, TEII000MeH
JKUBBIX OPraHU3MOB (BI/II[I:I TCILIONCpCaavyun, TCIIJIOBOC paBHOBGCI/Ie), SJICKTPUYCCKUC ABJICHHA B
JKUBOM TIPUPOJIE.

Xumus: AUCKPETHOC CTPOCHUC BEIIECCTBA, CTPOCHUE aTOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIApHass Macca, TCIIJIOBBIC CBOMCTBaA TBépI[I)IX TECII, }I(H,I[KOCTeﬁ U Ta30B, J3JICKTPUYCCKHUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAsA JUCCOIUALINS, I AJIbBAHUKA.

T'eoepaghus: BNaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: peodOpa3oBaHKe JABWKEHHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIINIHUKYN, HCIOJIb30BAHME 3aKOHA COXPAHEHUs HUMIIYJlbca B TEXHUKE (pakera,
BOJOMET M JIpyrue), JBUTATEeNIb BHYTPEHHEIO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIONWIBHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJIyYEHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM UYHUCIIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJOTWH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHHE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, DJIEKTPOHArpeBaTelbHbIE MPUOOPBI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpoMacHUMHAA UHOYKUUA



[TocTostHHBIE MarHuTHl. B3anmonelcTBHE NOCTOSHHBIX MAarHUTOB. MarnuTHoe moJe.
Bekrop maruuTHOM MHAYKIUU. [[pUHIUIT CyNepno3uliui MarHUTHBIX MOJed. JINHUM MarHUTHOM
uHaykuud. KapTrHa mTuHui MarHUTHOM MHTYKLIUH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe moje MPOBOJHUKA ¢ TOKOM. KapThHa NIMHMI WHIYKUMHA MArHUTHOTO MOJIS
JUIMHHOTO MPSIMOTO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynp W HampaBieHHME. J[BMJKEHUE 3apsDKEHHOM 4YacTHLBl B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

SBneHue dieKTpOMarHUTHOM HMHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM WHIYKIHUH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIUK Dapajes.

BuxpeBoe anexkTpuyeckoe IMose. DIEKTPOJBIKYIIAs CHJIa HHIYKIUU B IMPOBOIHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHIyKTUBHOCTD. fIBI€HNE CAMOMHAYKIMH. DJIEKTPOABHKYIIAS CUIIA CAMOUHTYKLIUH.
OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

Texuuueckue yCTpOﬁCTBa U TOPAKTUYCCKOC MNPHUMCHCHUC. TIOCTOSAHHBLIC MArHHWTHI,
OJICKTPOMArHuThl, 3JICKTPOABUIATCIIb, YCKOPUTECIN JIEMCHTAPHBIX YaCTHUL, MHAYKIIMOHHAS I1C€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.
JIuHUY MHIYKIUKA MarHUTHOTO TIOJIA.
B3anmopenicTBrue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.
SIBrieHME NEKTPOMArHUTHOW UHAYKIWH.

IIpaBuiio Jlenna.

3aBHCUMOCTh SHGKTpOI[BI/I)KyHIGﬁ CUJIBI MHAYKIIUU OT CKOPOCTHU U3MCHCHUSA MATHUTHOI'O
IIOTOKaA.

SIBneHre caMOMHIYKITUH.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.
UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

I/ICCHGI[OBaHI/Ie SIBJICHHUA BHCKTpOMaFHHTHOﬁ WHAYKIWH.

Pa3nen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KOJ1€OAHUA

KonebGarenbnast cucrema. CBoOomHble MexaHWYeckue Kosebanus. [apMoHuueckue
kosnebanus. Ilepuon, uactora, ammiauryna u ¢asza konebanuid. IIpyXKMHHBIH MasSTHHK.
MaremMaTnyeckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KoJjiebaHuii. [IpeBparienue snepruu npu
TapMOHUYECKUX KOJIeOaHMSIX.

Konebarenpupiit koHTYp. CBOOOIHBIC 3IIEKTPOMArHUTHHIE KOJICOAHUS B HJICAIBHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H  JIIEKTPOMArHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJICATHHOM KOJeOATEIbHOM

KOHTYpE.

[IpencraBnenue o 3aTyxarommx KojieOaHUsAX. BoIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BelHyX/1€eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

Ilepemennbiii Tok. CHHYCOMJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOrO TOKA.
AMHJII/ITy,Z[HOG )41 I[eﬁCTBYIOHICC 3HAYCHHUC CUJIbI TOKA U HAIIPSIKCHUS.

Tpancdopmarop. IIpousBoacTBo, mepenaya W HOTPEOJNICHUE DICKTPUUECKON SHEPrUH.
OKOJIOTUYECKME PUCKH TpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa wucnonab3oBaHus

3JIEKTPOIHEPTHH B MOBCEAHEBHON KHU3HU.

TexHuueckne YCTpOHCTBA W MPAKTUYECKOE TMPUMEHEHHUE: JJIEKTPUUYECKUH 3BOHOK,
reHepaTop NEePEMEHHOT0 TOKa, IMHUHU 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanune napameTpoB KosebaTeabHON CUCTEMBbI (TIPY>KUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.
HccnenoBanue cBOMCTB BBIHYKCHHBIX KOJICOAHUH.
Hab6nronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.



OcmumnorpaMMbsl — (3aBUCMMOCTH  CHUJIBI  TOKAa W HAaNpsOKEHUST OT  BpPEMEHH) Ui
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEIUHEHUH PE3UCTOpa, KATYIIKM WHIAYKTUBHOCTH U
KOH/JIEHCATOPA.

Monenb IMHUY 3JIEKTPOIIEpeIadH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMMOCTH MEPHOJIAa MANIBIX KOJIeOaHUM rpy3a Ha HUTU OT AJUHBI HUTU U
Macchl rpysa.

I/ICCHGI[OBaHI/Ie NEpEMCHHOI0O TOKa B HOCIHM H3 TOCICAOBATCILHO COG,Z[I/IHéHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbBIE 60TIHbL

Mexanuueckue BOJIHBIL, yCI0BUs pacripocTpaHeHus. Ilepuoa. CkopocTs pacnpocTpaHeHus
U JvHa BoaHbl. [lomepeuHble M NpojosbHblE BOJIHBL. MHTepdepeHuus u nudpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBL. YCIIOBUS HW3Iy4EHHs 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B anexkTpoMarauTHoi BosgHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpelloMIICHHe, noysdpu3auus, audpakuusa, uHTeppepeHuus.  CkopocTsb

SJICKTPOMArHUTHBIX BOJIH.

[IIkana »1eKTPOMarHUTHBIX BOJH. [IprMeHeHUEe SIEKTPOMArHUTHBIX BOJH B TEXHHKE U
OBITY.

[TpuHIMIIBI pagNOCBS3U U TeneBUAeHUA. Pagronokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYeCKHEe YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAbHBIE WHCTPYMEHTHI,
yIbTPa3BYKOBasl JIMArHOCTHKA B TEXHUKE M MEIUIIMHE, paaap, PaaHuoONpPUEMHHK, TEIECBU30D,
anTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHUE TIONIEPEUHBIX U MPOJIO0TBHBIX BOJH.
KoneOG:mromeecs Teno Kak HCTOUHUK 3BYyKa.

Habmioienue orpaskeHus ¥ NpeaoMIIeHHUS] MEXaHUYECKUX BOJIH.
Hab6nronenue natepdepeHIuu U U paKiind MeXaHUIECKUX BOJIH.

3BYKOBOH pE30HAHC.



Habnronenue CBSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIUTYIOM W YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — SJIGKTPOMAarHMTHBIX — BOJH:  OTPAXXCHUE, MPEIOMIICHHE,
noJsipu3aus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonuHeliHOE paclIpoCTpaHEHUE CBETa B OMHOPOIHOM cpele.
JIyd cBera. ToueUyHBI UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300paKeHUH B IIOCKOM
3epKaiie.

[Ipenomnenne cBeTta. 3aKOHBI TIPEJIOMJICHUS CBeTa. AOCONIOTHBIM  TTOKa3aTelb
npesnoMiuenus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroja IOJHOIO BHYTPEHHEIO
OTpPaKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemnoro ceta. [IBer.

CoOuparomue U pacceuBaromve JuH3bL. ToHkas nuH3a. DOKYCHOE pacCcTOsIHHE H
ONTHYECKasl cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHU B COOMPAIONIUX M PACCEUBAOIINX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensr TpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBast onrtuka. HMutepdepenums cBera. KorepeHTHbIE HCTOYHHUKH. Y CIOBUS
HaOJI0IeHNSI MAKCHMYMOB 1 MMHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX

KOI'€pCHTHBIX HCTOYHHUKOB.

Hudpakmuss cBera. JlubpakumoHHas pemérka. YCIoBHE HAONIOACHHUS — TJIABHBIX
MaKCHMYMOB IIPH MaICHUA MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOMCTBa M MpaKTHYECKOE MPUMEHEHHE: OYKH, Jymna, QoToarnmapar,
IPOEKIIMOHHBIN armnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs! ONTHKA, TU(paKIIMOHHAs pelIETKa,
HOJIIPOU L.

Jlemoncmpayuu

[IpsamonuHEiHOE pacnpoCTpaHEHUE, OTpaKE€HHWE U MpeoMyeHHe cBeTa. OnTudyeckue
puOOPHI.

ITonHoe BHyTpeHHee oTpaxkeHue. Mozeinb cBeTOBOA.
HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.
Mopenu MUKpPOCKOIIa, TeIECKomna.

Hab6nronenue natepdepeHIinm creTa.



Hab6nronenue audpakuuu cBeTa.

Habmronenue aucrnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOILBIO TPU3MBI.

[TonydeHue cekTpa ¢ MOMOIIbI0 AUPPAKITHOHHON PEIIETKH.
Habmionenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol
N3mepenne noka3aresns IpeioMIIEHUs CTEKIIA.
HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3nes 6. OcHOBBI cienIHAJbLHOM TEOPHH OTHOCUTEIbHOCTH

I'panuipl NIpUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. [locTynarel crienHanbHONM TEOPUHU
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTh MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, IPHUHLUI
OTHOCHUTEIIBHOCTH OWHINTEHA.

OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILLCHUE JIIUHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Dnemernmol k6arnmoeoii onmuKu

®otonbl. ®opmyna [Inanka cBa3u sHeprun GOTOHA C €ro YAaCTOTONH. DHEPrus U UMIYIIbC
dboToHa.

OtkpeiTue u wucciuenoBanue (Goroddpdexkra. OmbiTel  A. [I'. CtoneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiia» Gorodddexra.

JaBnenue cBera. OnbiTel [1. H. JIeOGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHUYecKne YCTPOWCTBA W MPAKTHUECKOE MpUMEHEHHUe: (OTOAIEMEHT, (OTOMATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.



Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTHHOM.
HccnenoBanue 3akoHOB BHeEIHETO (oTo3ddexra.
Cseroauo.

Comnueynas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHwuro o -yactuil. [lmanerapHas
mozenb atoMa. [loctrymarel bopa. U3nyyenue n mornomenrne GOTOHOB MPHU MEPEX0Jie aToMa ¢
OJIHOTO YPOBHS 3HEPIUM Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPIMH aTOMa BOJIOPO/A.

Bonnossle cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyaan3M.

CroHTa”HHOE U BBIHYXXJICHHOC NU3JIYUCHUC.

TexHu4yeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIIEKTPAJIBHBIA  aHAU3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Llemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol
Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, 10Ka3bIBAIOILIUE CI0KHOCTb CTPOEHHUS pa. OTKPBITHE PAIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo ornpeneneHuio cocraBa paarnoakTUBHOrO u3nydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3i1ydyeHus. BiausHue paguoakTUBHOCTH Ha )KUBbBIE OPIaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykmonHas mozaens siapa Ieitzen6epra—lBanenko. 3apsi
sapa. MaccoBoe uucino sapa. M3ortomnst.

Anbda-pacnaa. DIeKTPOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-u3zmydeHue. 3aKoH
paZnoaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. J{edekT maccer sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.



Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl MW TEPCIEKTUBBI  SIEPHOM
SHEPreTHUKU. DKOJIOTMYECKHUEe aCIeKThI AePHON SHEPTETUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBHUS. ENMHCTBO (puznueckoi KapTUHBI MUpA.

TexHu4eckue yCTpOWCTBA M IPAKTHYECKOE NMPHUMEHEHHUE: NO3UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHasi boMoOa.

Jlemoncmpayuu
CuéTunK HOHU3UPYIOUTUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue TpekoB 4acTuIl (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH
Oranbl pa3BUTHA acTpoHOMHUU. [IprKkiiaqHOe M1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.
Bun 3Bé3anoro neba. Co3Besnus, spKue 3BE31bl, IUIAHETHI, X BUAUMOE JABHIKEHHE.

ConHeuHas cucTeMa.

Counnie. ConHeuHass akTUBHOCTh. McrtouHuk sHepruu CosHIA W 3BE3A. 3BE3ABI, HMX
OCHOBHBIE XapaKTEPUCTUKH. J{narpaMma «CeKTPaTbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI IJTABHOM
IIOCICA0OBATCIIbHOCTH. 3aBUCUMOCTD «Macca - CBCTUMOCTBH» JJISL 3B63,Z[ rJIaBHOU
nocnefoBarenbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBIE TIPEICTABICHUS O
IIPOUCXOXKAEHNUN U 3Botoluu CoslHIA U 3BE31. DTalbl )KU3HU 3BE3L.

Mineunsiii [1yte — Hama [NanakTtuka. [Tonoxxenue u npmxenne Connina B ["anaktuke. Turbl
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE IBIPHI B sIAPAX rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa06ma. Pazberanue ramaktuk. Teopwust
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtaOHas ctpykrypa Beenennoit. Metaranaktuka.
Hepeménnsie npo0ieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus

Habmioienus: HeBOOPYKEHHBIM TJ1a30M C UCIHOJIB30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN
JUTSL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nonymapus 1 sipkue 3BE3/bl.



Hab6mronenus B teneckon JIynsl, muraner, Maeunoro [TyTu.
O6o0marmnee noBTOpeHue

Ponp ¢Qu3uku u acTpOHOMUU B IKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOU U
3THUYECKOH chepax AeaTeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU 1 aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOH KapTHMHE MHpa, poib (pu3nueckoi Teopuud B (OPMHPOBAHUU TPEICTABICHUH O
bu3MYEeCKON KapTHHE MHUpaA, MECTO (U3UYECKON KapTHHBI MUpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 11 Kjacce oCymIeCTBISIETCS C YYETOM
COACPKATCIIbHBIX MCIKITPECAMCTHBIX CBSI3eU C KypCaMu MaTCMAaTUKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle nousimusi, CBS3aHHBIC C W3YYCHHEM METOJOB HAYYHOTO TO3HAHHMS:
SIBJICHUE, HAy4yHBI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICITb, H3MEPCHHE.

Mamemamuxa: pemieHue CUCTEMbl YpPaBHEHUH, TpUTOHOMETpUuYecKrue (YHKIMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC JIEMEHTApHBIX (DYHKIHA,
MpU3HAKU TI0J100MS TPEYTOILHUKOB, OIPEIEICHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

Buonozus: anekTpuyecKue sBJICHUS B )KUBOU IPUPOE, KojaeOaTeIbHbIe IBUKEHUS B KUBOU
IIPUPOJE, ONITUYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE paJuallii Ha )KUBbIC OPIraHU3MBI.

Xumus: CTpOGHME aTOMOB M MOJIEKYJ, KpUCTalLIM4ecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pemIETKY, CIIEKTPAIbHbII aHaIH3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX PyA, OTOChEMKa 3€MHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMJICTPSCEHUH.

Texuonozcus: TUHUY BIIEKTPONEpeay, FeHePaTop MEPEMEHHOr0 TOKa, SJIEKTPOIBUTaTENb, MHAYKIIMOHHAS
nevb, pajgap, paguoNpuEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meyb, NPOEKIIMOHHBIA armapar,
BOJIOKOHHASI ONITHKA, COTHEYHAs1 OaTapes..

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Pu3nMKa» Ha ypOBHE CpEeIHEro oOIero oOpa3oBaHMSA

(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3yNabTAaThl OCBOCHHUS ydeOHOro mpenmera «®DHU3MKa» JOIKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH



MO3ULIMEN JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlUi, TO3UTUBHBIX BHYTPEHHHX
yOXIIEHU, COOTBETCTBYIOIIMX TPATUWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0OIIecTBa,
pacuMpeHe >KM3HEHHOTO OMbITa M OMbITa JAEATEILHOCTH B IMPOIIECCE peaTu3alli OCHOBHBIX
HaIpaBJIeHU BOCITUTATEIHLHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’kaaHCKOro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON TMO3MIMHM OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHICKOTO OOIIECTBA;

NPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKHX T'YMAaHUCTHYECKHX U JIEMOKPATHUYECKHX
IICHHOCTCIA;

TOTOBHOCTh BECTH COBMECTHYIO ICSITEILHOCTh B HMHTEpECax TPa)KIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHME B3aHMOJCUCTBOBATH C COLMAIBHBIMM HWHCTUTYTAMHM B COOTBETCTBHH C HX
(GYHKUIMSAME 1 HA3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;
2) IaTPHOTHYECKOT0 BOCIIMTAHUS:
c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

[ICHHOCTHOE OTHOIICHHE K TOCYAapCTBCHHBIM CHMBOJIaM, IOCTIDKEHHSIM pPOCCHHCKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIE PEIlIeHNUs, OPUEHTUPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JACSITEIbHOCTH YUEHOTO;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIYIIIETO;
4)3CTEeTHYEeCKOT0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi SCTETUKY HaydHOTO TBOPYECTBA, MPUCYIIETO
(bu3HIEeCcKOi HayKe;

5) TpynoBOro BoCiMTaHUsA:
MHTEPEC K pa3InIHbIM cepam MpodheCCHOHATBHON ESITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uKOW M TEXHHKOW, YMEHHME COBEpLIaTb OCO3HAHHBIM BbIOOp Oynymiei mpodeccun u

PCAIN30BbIBATH COOCTBEHHEIC JKU3HEHHEIE IIJIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTHh K OOpa30BaHMIO M CaMOOOpa30BaHMIO B 00sacTh (U3MKUA Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0J10rM4YecKOro BOCIIMTAHUS:



C(OPMHUPOBAHHOCTh JKOJIOTUYECKOH KYyJIbTYphl, OCO3HaHHE TJIOOAIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

MJIAHUPOBAHUE U OCYILIECTBIICHHUE JEHCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHMS LIeJIei
yCTOﬁ‘IHBOI‘O Pa3BUTHUA YCTIOBCUYCCTBA,

pacuIMpeHue OmbITa JEATETbHOCTH 9SKOJIOTMYECKOM HAaNpaBlIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3HKe;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS PU3MUECKON HAYKH;

OCO3HAaHUE NCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B ITPOLECCE M3YUCHUA (bI/ISI/IKI/I
OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIBHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe1bHBbIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble JJornueckue geiicTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh W AaKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBarh e¢
BCECTOPOHHE;

OIPEIEATh LEIU ACATEIBHOCTH, 3a1aBaTh IAPAMETPhl U KPUTEPUH UX JOCTHIKEHUS,
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBAEMBIX (PU3HUECKUX SBICHUSX;

pa3pabaTbIBaTh IUIaH peIIeHUs MPOOIEMBI ¢ YIETOM aHATTN3a UMEIOIIMXCSl MATepHATIbHBIX U
HEMAaTepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OILEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATH PUCKH MOCJICACTBUH ACITEIHHOCTH;

KOOPJAMHHUPOBAaTh M BBINONHATH pPabOTy B YCIOBHUSX pEAIbHOIO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

paSBI/IBaTb eraTI/IBHOC MBIIIJICHUC HpI/I peH_IeHI/II/I KHN3HCHHBIX Hp06H€M.
Ba3oBrble ucciaenoBareJLCKHeE AeHCTBHUA:

BJIQ/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBHIMU MOHATUAMHU U MeToJaMu (U3HUECKOMN
HAYKH;

BJIAJICTh HaBbIKAMH Y4eOHO-HCCIIEIOBATEIbCKOW M MPOEKTHOH NEATENILHOCTH B OO0JIACTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOIOB pEIICHUs 3aa4
(U3NUECKOro coiepKaHus, IPUMEHEHHUIO Pa3InYHbIX METO0B IIO3HAHUS;



BJIAJICTh BUJAMHU JESITEIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIHSIX, B TOM YHCJIC IPU CO3IaHUH
y4eOHBIX TIPOEKTOB B 00JIACTH (PU3HKH,

BBISIBJISITH  TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aAKTyaJM3WpPOBATh 3a7ady, BBIIBUTATH
THITOTE3y €€ PEIICHHUs, HAXOJUTh apTyMEHTHI JUTsI JOKa3aTeIbCTBA CBOUX YTBEP)KACHUH, 3a/1aBaTh

napamMeTpsl U KpUTEPUU PELLIECHNS,

AHAJIU3UPOBATD MOJIYUYCHHBIC B XOAC PCIICHUS 3a1a4X PC3YJIbTAThl, KPUTUYCCKU OLICHUBATH
X TJOCTOBEPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBLIX YCIIOBUAX,

CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON 1E€ATEIbHOCTH, B TOM
YHclie IPU U3yYeHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3HKE B IPAKTHUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX o0IacTei;

BBIIBUT'aTh HOBBIC UJCHU, IPCJIaraTb OpUTriHAJIbHBIC MOAXOAbI U PCIICHUS

CTaBUTH HpO6HeMBI U 3a7la4u, JOMYyCKAarIHEC aAJIbTCPHATUBHLIC PCIICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBBIKAMH MOJIydeHUs UHGOpMaluu (PU3NYECKOTO COAEPKaHUS U3 UCTOYHUKOB
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYHICCTBJIATL IIOUCK, aHAJINW3, CHCTCMATU3ALIUI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (hOPM MpeacTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTh HHPOPMAIIHH;

HCIIOJIb30BAaTh CPEICTBA HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pEIIEHUN
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OPraHU3allMOHHBIX 3a/ad Cc COOJI0JeHHEeM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTUEHBI, pecypcocOepexeHts, MPAaBOBBIX M ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;

co3/aBaTh TEKCThl (DU3MUECKOrO COJEpKaHHUA B pa3IuYHbIX ¢dopMaTax ¢ ydE€TOM

Ha3zHauYeHUS MTHPOPMALIUH U 1eJIEBOH ayIUTOPHH, BEIOUpast ONTUMAIIbHYIO (pOpMY IpeACTaBICHUS
Y BU3YyallU3aliu.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:
OCYIIECTBIISATH OOLIEHHE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

pa3BépHYTO U JIOTUYHO wH3jiaraTb CBOKO TOYKY 3pPCHUA C HCIOJIB30BAHUCM A3BIKOBLIX
CPEACTB;



MOHMMATh U UCIOJIb30BaTh MPEUMYILECTBa KOMaHAHON ¥ MH/IMBUTyaJ IbHOU paboThI;

BBIOMPATh TEMATHKY W METOJbl COBMECTHBIX IEHCTBUU € y4€TOM OOLIMX HMHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPIraHMU30BBIBATE W KOOPAUHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIPEIEIIATh POJIM ¢ Y4ETOM MHEHUM

Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJIa U KAKJIOTO yJYaCTHHKA KOMaHbI B OOIIUNA pE3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJyiaraTb HOBBIE INPOEKTHI, OLEHUBATh MACU C IO3MLIHAN HOBHM3HBI, OPUTHMHAJIBHOCTH,
IIPaKTUYECKOU 3HAYUMOCTH;

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTUYCCKOC TMMOBCACHUC B PAa3JIMYHbLIX CUTYyaAlHIX,
IIPOSABJIATE TBOPUYECTBO U B006pa}KeHI/IC, OBITH MHUIUATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACSITENLHOCTh B O0NACTH (U3HKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U ()OPMYIIMPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENIbHO COCTaBJIATh IUJIAaH PEHICHUS PacUYE€THBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHU;

JaBaTh OIEHKY HOBBIM CUTYAaIIHIM;

pacupsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, Oparth Ha ceOs OTBETCTBEHHOCTH 3a
penieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIINH B 001aCTH (PU3HKH, TOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIM U KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJICKT:

JaBaTb OLCHKY HOBBIM CHUTyalWsAM, BHOCHUTHb KOPPEKTHUBBI B ACATCIBHOCTH, OLCHHUBATH
COOTBETCTBUEC PE3YJIbLTATOB LECIIAM,;

BJIa/IETh HAaBBIKAMH [T03HABATENbHON pedIeKCHU KaK OCO3HAHHUS COBEPIIIAEMbIX JCHCTBHIM 1
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMUI;



UCTIOJIF30BaTh MPUEMBI pe(hICKCHH ISl OLIEHKU CHTYalllH, BRIOOpa BEPHOTO PEIICHHS,

YMCTh OLICHUBATL PUCKHU U CBOCBPECMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,

[IPUHUMATb MOTHUBBI U aPT'YMEHTBI IPYTUX [IPU aHAJIU3€E PE3YyIbTaTOB ACATEIbHOCTY;

MMPpUHHUMATDH C66}I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI U QPTYMEHTHI IPYTUX NP aHAIN3€E PE3YIIbTATOB JCSTEIHLHOCTH,

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA ONIHOKH.

B mporiecce qOCTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MIPOTPAMMBI IO (DU3HKE IS
YPOBHsI cpefHero olImiero o0pa3oBaHus y OOYyYArONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN

UHTEJUICKT, MPEATOJIaralonifii c(hOpMUPOBAaHHOCTD:

CaMOCO3HaHUsI, BKIIIOYAIOMIETO CIIOCOOHOCTh TTOHUMATh CBOE IMOIMOHATLHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJIMPOBaHNs, BKIIFOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE IPUHAUMATH OTBETCTBEHHOCTb
3a cBOE TIOBEIEHUE, CIIOCOOHOCTH aITalTUPOBATHCS K YMOLIMOHAILHBIM H3MEHEHHSIM | MTPOSIBIIATh
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIlMH, BKIIIOYAIOLIEH CTpeMJIeHHE K MOOCTHKEHUIO LIETH U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

OMIIaTHH, BKJIIOYAIOIICH CIIOCOOHOCTH TOHHUMATh OMOIOHOHAJIBHOC COCTOSAHHUE APYTHUX,
YUYUTBIBATH €TI0 MMPHU OCYIICCTBJICHUA O6H_[€HI/I}I, CIIOCOOHOCTD K COYYBCTBHUIO U COMNCPCIKNBAHULIO,

COLIMATILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIEHUS C APYTUMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonny oOyuenus B 10 kJacce mpeaqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MeCcTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOMN
HAay4yHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH;

YYUTHIBATh T'PAHHIIBI IPUMEHEHUS M3YUEHHBIX (DU3NYECKUX MOJIENICH: MaTepualibHas TOUKa,
MHepLHalbHas CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TEJIO, UACATIbHBIN ra3, MOIEIN CTPOCHUS
ra30B, JKUAKOCTEH M TBEPIBIX TEJN, TOUCUHBIN AIEKTPUUCCKUI 3apsii MPU PEeIICHUN (PU3NUECKUX
3ajad4;

pacro3HaBaTh (HU3UYECKUE SBJIICHHS (TMPOIECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MCXaHUKHU, MOHGKyHHpHO-KHHGTH‘IGCKOﬁ TCOpUU CTPOCHUA BCIICCTBA U JJICKTPOJUHAMHUKU!



paBHOMEpHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE TMaJeHHe Tell,
JBUKEHHE 110 OKPYKHOCTH, MHEPLUs, B3auMoielicTBre Tell, uddy3us, OpoyHOBCKOE IBUKEHHE,
CTPOCHHE KUIKOCTEH U TBEPIBIX TEJ, U3MEHEHUE 00bhEMA TEN MPH HATPEBAHHUH (OXJIAKICHUN),
TEIUIOBOE paBHOBECHE, HUCHApeHue, KOHACHCAllWs, IUIaBJIIEHHWE, KPUCTAJUIM3AIMs, KUIIECHUE,
BJIQYKHOCTH BO3/yXa, OBBIIICHNUE JJABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b
MEXJly MapaMeTpaMu COCTOSIHHMSI ra3a B M30Ipolieccax, AJIEKTpU3alus Tell, B3auMOJEHCTBHE
3aps/0B;

OIKCBHIBATh MEXAHWYECKOE JABIMKEHHE, UCHOJb3Ys (PU3NYECKUE BEIHMUMHBI: KOOPIMHATA,
IIyTh, NMEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIA, UMITYJIbC TeJa, KMHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPTrHs, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpH
ONKCAaHUM MPABUIIBHO TPAKTOBATh (U3NUECKUNA CMBICIT HCIIOIb3YEMbIX BEJIMUMH, UX 0003HAUCHHUS
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE NAHHYIO (PM3UYECKYIO BEIUYMHY C JPYTHMMHU
BEJIMYNHAMU;

ONMCBHIBATh H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJl W TEIJIOBBIC SIBICHUS, HUCIOJIb3Ys
¢u3nueckue BENWYHMHBL: JABJICHUE Ta3za, TeMIleparypa, CpenHss KHUHETHYEeCKas SHEprus
XaO0THUYECKOI0 JBWKEHUSA MOJIEKYJI, CPEAHEKBAApaTUYHAsA CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((QUIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENIS; IPU OMMCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIUUYUH,
uX OOO3HAYCHHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUIME MAHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTUMHU BEJIMYUHAM;

ONMCHIBATh M3YyYEHHBIC DICKTPUYECKUE CBOMCTBA BEILECTBA U DJICKTPUYECKHUE SIBICHUS
(mporuecchl), UCTONb3ysl (U3NYECKHUE BEIMYMHBL: IEKTPUUECKUI 3apsi, 3JIEKTpUUYECKoe IoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, pPa3HOCTh IIOTEHLUANOB; IPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICI MCIIOJIB3YEMBIX BEIMYMH, HUX OOO3HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BEIMYMHAMU;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl U SIBICHUS, MCIONb3Ys (PU3MUECKUE 3aKOHBI U
NPUHIMIBL: 3aKOH BcemMupHoro Ttarotenus, [, II u Il 3akonsl HproToHa, 3akOoH coxpaHEHHs
MEXaHUYECKON IHEPrUM, 3aKOH COXPAHEHHUs UMILYJIbCa, IPUHLUII CYNEPIO3ULIUNA CUJI, IIPUHLIUII
paBHOMpPABUS WHEPLHUATIBHBIX CHCTEM OTCYETA, MOJIEKYIISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BCIICCTBA, I'a30BBIC 3aKOHBI, CBA3b CpC,Z[HGfI KHHETHIECKOU OHCPTHUU TCIUIOBOTO ABHKCHUA
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pa3nuvarh CIIOBECHYIO () OPMYIIUPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOoe BhIPAKEHHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MTPUHIIMIIBI JEHCTBUS MAIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nu4aTh yCIOBUS X OE30MMACHOTO MCIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATh JKCIIEPHUMEHTHI 110 HWCCICIOBAHHIO (DU3MYECKUX SIBICHUH M MPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHHUH, TMpu 3TOM  (HOpMYIHPOBATH
npoOemMy/3agady ¥ TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000py10BaHUs, MPOBOAUTH OIBIT U OPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISATh TPSIMBbIE M KOCBEHHbIE H3MEPEHHUs (U3NUECKUX BEIMYHH, IPU 3TOM
BbIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHs M MCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU MEXAY (PU3NUECKUMHU BEIMYMHAMH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHUH, NP ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH PE3yJIbTAaThl MOIY4EHHOU



3aBUCHUMOCTH (I)I/I3I/I‘-IGCKI/IX BCJINYHH B BUJIC TaGHI/II_I n Fpaq)I/IKOB, ACJIaTh BBIBOJBI IO PE3yJIibTaTaM
HCCICOOBaHUsI,

coOnrofarh mpaBuia O€30MacHOrO TpyAa IMPU IPOBEIACHUHM HCCIEAOBaHUNW B paMKax
y4eOHOr0 OIKCIEpUMEHTa, Y4eOHO-UCCIICOBATEILCKOH M TMPOCKTHOW JEATENIBHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemiath pacu€THble 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOW MOMAENBIO, HCIOJNIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJieb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OpPMYJbl, HEOOXOAMMBIE A €€ peIlleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTh MOIYUEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

peuiaTh KaueCTBEHHBIE 3aJauyM: BBICTPAMBATh JIOTUUECKH HENPOTUBOPEUHMBYIO LIETIOUKY
pacCyXICHHI ¢ OTIOPON Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUECKHE SIBICHUS;

HCIIOJIB30BaTh IPpH PCUHICHUHN y‘I€6HBIX 3ala4 COBPpCMCHHBIC I/IHq)OpMaI_II/IOHHBIC TEXHOJIOTUU
JUII TIOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAlMA W MPEICTABICHHUS Y4eOHOW W HAy4HO-
HOMYSIPHOM HHPOPMAIIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTHUYECKH aHATTM3UPOBATh
noJTy4aemMyro HH(OpMaIuio;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA 110 (PU3HKe B MOBCETHEBHOM XKHU3HH 151 00ECTICUCHHS
0€301acCHOCTH TpU O0pallleHNH ¢ TPUOOPAMU U TEXHUYECKMMHU YCTPOUCTBAMM, JIJIsl COXPAaHEHHS
3JI0POBbsI U COOJIIOJICHNS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKaoLIEeH cpere;

paboTatk B rpymIe ¢ BHIIOIHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIeH, INIaHUPOBATh paboTy
TPYMNIbl, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CHTyalMsX, aJCKBAaTHO OLICHMBATh BKJIAJ KaXKIAOIO M3 YYAaCTHHUKOB IPYIIBI B
pelieHre paccMaTpuBaeMoi poOIeMBbI.

K xonmy oOyuenus B 11 kJacce mpeaqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

JIEMOHCTPUPOBATh Ha MPHUMEPAX pojb U MECTO (PU3UKH B (POPMHUPOBAHUHU COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
NeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUDA;

YYUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YUYEHHBIX (U3NYECKUX MOJENEH: TOYEUHBIH
JNEKTPUYECKUH 3apsifl, JIyd CBETA, TOUCYHBIN HCTOYHHK CBETA, sIACPHAs MOJIEIb aTOMA, HYKJIOHHAs
MOJIENIb aTOMHOTO $i/Ipa MPH pelleHNH (PU3NIECKUX 3a/1aY;

pacnio3HaBaTh (pu3nuecKue SBICHHS (IPOIECChl) M OOBACHATH MX HA OCHOBE 3aKOHOB
IIEKTPOIUHAMUKN M KBAaHTOBOH (DM3HMKH: 3JEKTPUUYECKas MPOBOAMMOCTH, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
MHIyKOUS, JACHCTBHE MAarHUTHOTO ITONSI HAa TIPOBOJHHK C TOKOM M JIBIKYIIMHCS 3apsif,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npesnomieHue, uHTepdepeHys, Anppakuus W TOIIpU3alus CBETa, AWCIEPCHS CBETa,



dorornekrpudeckuit 3¢pdekt (porodddekr), CBeTOBOE JaBleHNE, BOSHUKHOBEHHE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M ICKYCCTBEHHAs PaINOAKTHBHOCTb;

ONKCHIBATh M3yUEHHBIE CBOICTBa BeElIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CPel) M AJIEKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHWE BEIMYMHBI: DSJICKTPUUECKUM 3apsl, cuja TOKa, JIIEKTPUYECKOe
HaIpsDKEHUE, JIEKTPUUECKOE COIIPOTUBIICHUE, Pa3HOCTh IIOTEHIIMAIIOB, MJIEKTPOABIIKYILAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mo, cuia Amnepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOT0 M MAarHUTHOTO MOJEH, MepHoJ M 4YacToTa KojeOaHWH B
KoJ1e0aTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOLIECCe TAPMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosieOaHuH, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3BIL, MPH ONUCAHUU TPABHIBLHO
TPaKTOBaTh (PU3WYECKUI CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYeHHS M €IWHHULIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUIMHAMU,

ONKCBHIBATh M3y4YCHHbIC KBAHTOBBIC SBJICHHS W TIPOLECCHI, MCIONB3Ys (hU3HUecKue
BEJIMYUHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbCc (OTOHA, TMEPUOJ TMOJIypacmaga, SHEprus CBSA3M aTOMHBIX SAep, MPH OMHUCAHUH
IPaBUIbHO TPAKTOBaThb (U3MYECKUN CMBICT HCIOJIB3YEMBbIX BEJIWYMH, UX OOO3HAYCHMS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME MAHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHNE (PU3NUECKON BETUUNHBI;

aHAJM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBICHUS, MCIOb3ys (PU3MUECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIILHOTO M MapalIeIbHOTO  COEIMHEHMS
IIPOBOJHUKOB, 3akOH JIxoyms—JIeHna, 3aKOH 3JIGKTPOMAarHUTHOM HHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PAaCIpOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAXXCHUs CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHEHHE DifHIITEHHA 17151 (oT0d(h(PeKTa, 3aKOH COXpaHEHUS SHEPTUHU, 3aKOH COXPAaHEHHUS
UMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsia, 3aKOH COXPAHEHUs MacCOBOIO YHCIA,
noctynarel bopa, 3akoH paJMOAaKTHBHOTO pacmajga, OpU 3TOM pasinyaTh CJIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHS (TpaHUIIbI, OO0JACTH)
IPUMEHUMOCTH;

OMNpCACIIAATL HAIIPABJIICHHUC BCKTOpA MHAYKIMKW MArHuTHOI'O IIOJIA HNPOBOJHHWKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOMTH M ONKCHIBATh N300paKEHHE, CO3/IaBAEMOE TUNIOCKHM 3€PKAJIOM, TOHKOH JIMH301;

BBIMIOJIHATH 3KCIEPUMEHTHI I10 HCCIEIOBAHUIO (DU3NYECKUX SBJICHUH M MPOIECCOB C
UCTIONIB30BAHUEM  TPSIMBIX M KOCBEHHBIX HM3MEPEHHMH: TpU  3TOM  (OPMYIHPOBATH
npobaemy/3afgauy ¥ THIOTe3y Y4eOHOT0 KCIIEPUMEHTA, COOMpATh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyIoBaHuUs, IPOBOANUTE ONBIT U (OPMYIHPOBATH BEIBOJEI,

OCYIIECTBIISAITh NpPSIMbIE M KOCBEHHbIE H3MEpPEHMs] (PU3NUECKHX BEIMYUH, MPU ITOM
BI:I6I/IpaTI> ONTUMAJILHBIN CHOC06 U3MCPCHUSA W HCHOJBb30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCHMOCTH (PU3NYECKUX BEIMYUH C UCIOJIb30BAHUEM TNPSAMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nUeckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI [0 pe3yiabTaTaM
WCCJIEI0BAHMS;



coOnrofarh mpaBuia O€30MacHOrO Tpylda IMPU NPOBEIACHUHM HCCIEAOBaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENIbCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyI0BAHHUS;

pemaTh pacuéTHBIE 3aJauyd C SBHO 3aJaHHOM (U3WYECKOH MOJENblo, HCIONIb3Ys
(u3nyeckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33[a4l BBIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH IOJIy4YE€HHOIO 3HAU€HUs (PU3MUECKON BETHMUNHBI;

pemath KauyeCcTBEHHBbIE 3aJaud: BBICTPAWBaTh JIOTHYECKH HEMPOTHBOPEUMBYIO LIEMIOYKY
pacCyXICHHI ¢ OTIOPON Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PH3UUECKHE SIBIICHUS;

UCIIOJIb30BAaTh MPH PELICHUH YIeOHBIX 33]a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOIOTHH
JUI TIOWCKA, CTPYKTYpUPOBAHMs, WHTEPIpPETAllMd M MPEACTaBICHHUS Yy4eOHOM W HaydHO-
HOMYJIAPHON HH(OPMALINH, TOTYIEHHOHN U3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATN3UPOBATh
noJy4aeMyro HH(opMaIuio;

OOBSICHATH MIPUHLUIBI JCUCTBUS MAIlIMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3inyaTh
YCIIOBHS UX 0€30MacCHOI0 MCIIOJIb30BAaHUS B IOBCETHEBHOM KHU3HU;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA 110 (PU3HKe B MOBCETHEBHOM XKHU3HH 151 00ECTICUCHHS
0€30IacCHOCTH TpU 00pallleHUH ¢ MPUOOPAMHU U TEXHUYECKHUMHU YCTPOUCTBAMH, JIJIsl COXPAHEHHS
3JI0POBbsI U COOJIIOJICHNS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKaoLIEeH cpere;

paboTatk B rpymIe ¢ BHIIOIHEHUEM PA3IMYHbIX COLUAIBHBIX POJIEH, INIaHUPOBATh paboTy
TPYNIbl, palMOHAIBHO paclpeneisTh OOS3aHHOCTM M  IJIAaHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CHTyalMsX, aJCKBAaTHO OLICHMBATh BKJIAJ KaXKIAOIO M3 YYAaCTHHUKOB IPYIIBI B
pelieHre paccMaTpuBaeMoi PoOIeMBI.
TEMATHYECKOE IINTAHUPOBAHUE



10 KJIACC

Ne HaumeHnoBanue pa3nesioB U TeEM IpOrpaMMBbl KonuuecTBo 1yacos DnexTpoHHbIe (1T POBEIE) 00pa3oBaTEeNbHEIC
n/m Beero|| KoHTponbHBIE I[IpakTuueckue peCypept
paboThI paboThI
[Paznen 1. DUBMKA U METO/Ibl HAYYHOI'O IIO3HAHMS |
|1.1 ||<I)H3m<a ¥ METOJIbl HAYYHOT'O TIO3HAHUS H 2 H H ||BH6J1H0TeKa HOK https://m.edsoo.ru/7f41bf72 ‘
|I/IToro 10 pasjeny H 2 H ‘
IPazen 2. MEXAHMKA |
|2.1 ”KI/IHeMaTI/IKa H 5 H H ||BI/I6J'II/IOT€Ka LHOK https://m.edsoo.ru/7f41bf72 ‘
|2.2 ||I[HHaMHKa H 7 H H ||BH6J1H0TeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
|2.3 ||3aK0HH COXPaHEHHUS B MEXAHUKE H 6 H 1 H 1 ||BH6J1H0TeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
|I/IT0ro 0 pa3feny H 18 H ‘
|Pa311e.11 3. MOJIEKVYJISIPHASL ®U3UKA U TEPMOJANHAMUKA ‘
|3.1 ”OCHOBLI MOJICKYJISIPHO-KMHETHYECKOW TEOPHH H 9 H H 1 ||BI/I6J'II/IOT€Ka LHOK https://m.edsoo.ru/7f41bf72 ‘
|3.2 ”OCHOBLI TEPMOANHAMUKHI H 10 H 1 H ||BI/I6J'II/IOT€Ka LHOK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTHble cocTosiHUS BemiecTBa. Da3zoBbie 5 bu6muoteka L{OK https://m.edsoo.ru/7f41bf72
TIePEXOJIbI
|I/IToro o pazneny H 24 H ‘
[Pazzen 4. DJIEKTPOJIMHAMMKA |
|4.1 ||3neKTpOCTaTHKa H 10 H H 1 ||BH6J1H0TeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |[locrostHHBIH 3neKTprUecKuil TOK. TOKH B 12 1 bu6mumoteka L{OK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX cpeax

|I/IToro o pazneny H 22 H ‘
|Pe3epBHoe BpeMs H 2 H H || ‘
|OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME || 68 | 3 I 3 I |
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11 KJIACC

Ne  |HanmeHoBaHME pa3aenoB U TEM NPOrpaMMBbl KonuuecTBo yacoB DnekTpoHHbIe (1M POBHIE) 00pa30BaTEIbHBIE
n/m Beero||  KoHTponbHble I[IpakTuueckue pecyperl
paboThI paboThI
[Paznea 1. JJIEKTPOJIMHAMUKA |
1.1 |MarautHoe noje. DJIeKTPOMarHUTHas 11 1 3 bu6muoteka L{OK https://m.edsoo.ru/7f41c97¢c
VHTyKIIUS
|I/IT0ro 0 paszeiny H 11 H ‘
[Pazne 2. KOJIEBAHUS M BOJIHBI |
2.1 |MexaHHUYECKHUE U AIIEKTPOMArHUTHbIE 9 1 bu6muoteka L{OK https://m.edsoo.ru/7f41c97¢c
KosieOaHus
|2.2 HMexaHquCKne ¥l JIECKTPOMArHUTHBIE BOJIHBIH 5 H 1 H ||BH6J1H0TeKa LIOK https://m.edsoo.ru/7f41c97c ‘
|2.3 ”OHTI/IKa H 10 H H 3 ||BH6J1H0TeKa LIOK https://m.edsoo.ru/7f41c97c ‘
|I/IT0ro 10 pasjeny H 24 H ‘
|

|Pa311e.11 3. OCHOBbBI CIEITUAJIBHOM TEOPUY OTHOCUTEJHLHOCTH

3.1 ||OcHOBBI cIEIMAIBHOM TEOPHH 4 1 bubnuoteka [{OK https://m.edsoo.ru/7f41c¢97c
OTHOCUTCIIBHOCTHU

|I/IT0ro 10 pasjeny H 4 H

|Pa311e.11 4. KBAHTOBAS ®U3UKA

|4.1 HSHeMeHTLI KBAaHTOBOM OITHKHU H 6 H H ”BI/I6J‘II/IOT€Ka IHOK https://m.edsoo.ru/7f41c¢97c
|4.2 ”CTpOGHI/Ie aToma H 4 H H ”BI/I6J‘II/IOT€Ka IHOK https://m.edsoo.ru/7f41c¢97c
|4.3 HATOMHoe A1po H 5 H H ||BH6J1H0TeKa LIOK https://m.edsoo.ru/7f41c97c
|I/IT0ro 110 pas3jeny H 15 H

|Pa3[1e.11 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1

HSHeMeHTLI aCTPOHOMUU U acCTPOPHU3UKH

L7 |

1

”BI/I6J‘II/IOT€Ka IIOK https://m.edsoo.ru/7f41¢97¢c

|I/IToro o pazneny

L7 ]

|Pa311e.11 6. ObOBIIAIOIIEE IOBTOPEHUE
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Ne || HaumenoBaHue pa3fesnos U TEM POrpaMMBbl |

KomnuectBo yacos

DnekTpoHHbIe (1M POBBIE) 00pa30BaTEIbHBIE

n/m Beero||  KontposnbHbie [IpakTuuecKue pecyperl
paboTsl paboThI
|6.1 HO6061ua101uee MOBTOPCHUE H 4 H H ”BI/I6J‘II/IOT€Ka IHOK https://m.edsoo.ru/7f41c¢97c
|I/IT0ro 10 pasfeny H 4 H
|Pe3epBHoe BpEMs H 3 H H ||
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[MTPOI'PAMME
MNOYPOUYHOE IINIAHUPOBAHUE
10 KVIACC
No Tema ypoka KonnuectBo wacoB | Hara DneKTpoHHBIE UPPOBHIC
n/n Beero|| KontponsHbie || Tlpaktiueckue || A3YICHHS o0pa3zoBaTeNbHBIC PECYPChHI
paboThI paboThI
1 || ®Pusuka — Hayka o npupoze. Hayunbie MeTOABI MO3HAHUS 1 I Henens bubnuoreka [JOK
OKpY’KalOIIero Mupa https://m.edsoo.ru/ff0a5256
2 |[Ponb u MecTO GU3UKHU B (OPMUPOBAHUH COBPEMEHHOM 1 1 nepens
HAyYHOU KapTUHBI MHpPA, B IPAKTUICCKOHN JIEATEITHHOCTH
0 1eU
3 |[Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh 1 2 nepenst |bubanorexa [JOK
MeXaHW4YecKoro aBmwkeHus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0a540e
YCKOpEHHE
|4 HPaBHOMepHoe NPSAMOJIMHEMHOE IBHKEHUE H 1 H H H 2 menens ||
5  |[PaBHOYCKOpEHHOE NMPSAMOJIUHEIHOE IBUKEHHUE 1 3uenens ||bubamoreka [JOK
https://m.edsoo.ru/ff0a5800
6 ||CBoOogHOE MazieHue. Y CKOpeHrne CBOOOHOTO MaIeHuUs 1 3uenens |\bubnuotexa [JOK
https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/7f41c97c
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nepopMupoBaHHOi npykuHbl. [loTeHManbHas sHeprus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU

Ne Tema ypoka KonnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
/T Beero| Koutponshbie || paxtuueckue || A3YIEHAS 00pazoBaTebHBIE PECYPCHI
paboThI paboThI
7  |[KpuBosmHEeHHOE NBMKEHUE. JIBU)KEHNE MaTeprualibHOM Touku|| 1 4uenens || budmmoreka [JOK
10 OKPY>KHOCTH https://m.edsoo.ru/ff0a5a26
8 ||lIpuHumn otHocuTenbHOCTH ["anunes. MHepuuanbHble 1 4uenenst
cucremsl orcuera. [lepBriit 3akoH HproToHa
9 |Macca tena. Cuna. [Ipuniun cynepno3unuu cuii. Bropoi 1 Suenens |bubnmorexa [JOK
3aKk0oH HproTOHA /U151 MaTepruaaIbHON TOUKH https://m.edsoo.ru/ff0a5c60
10 |[Tperuit 3akoH HproTOHA 117151 MaTepUaIbHBIX TOYEK 1 Suenens |bubnmorexa [JOK
https://m.edsoo.ru/ff0a6412
11 |[3akon BcemupHoro tsrorenus. Cuna tsoxectu. [lepBas 1 ouenenst ||bubnmorexa [JOK
KOCMHYECKasi CKOPOCTb https://m.edsoo.ru/ff0a65¢c0
12 ||Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 6uenenst |bubnmoreka [JOK
https://m.edsoo.ru/ff0a6976
13 ||Cuna tpenus. Koaddurnment tperus. Cuna CONpoOTUBICHUS 1 Tuenenst ||bubnmorexa [JOK
IIPU ABMKEHUH TEJla B )KUAKOCTH UJTH ra3e https://m.edsoo.ru/ff0a7088
14 |[TloctynaTenpHOE U BpalaTeIbHOE IBUKEHHUE a0COIFOTHO 1 Tuenenst ||bubnmorexa [JOK
TBEPIOrO Tesia. MoMeHT cuibl. [lnedo cunbl. Y cnoBus https://m.edsoo.ru/ff0a6a98
paBHOBECHS TBEPIOTO TEJIa
15 |[MMnynbc MaTepuaIbHONW TOYKH, CUCTEMBI MAaTEPUATIBHBIX 1 8Hezerst
ToueK. IMIynbc cuibl. 3aKOH COXpaHEHHs UMITYJIbCA.
PeakTuBHOE IBUXKECHUE
16 ||[PaboTta m MmomHOCTH cuiibl. KuneTndeckas sHeprus 1 8uenens ||bubnmmorexa [[OK
MaTepHaTbHOW TOUKH. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0a6bb0
KUHETUYECKOW SHEPrUn
17 |[ToreHunanbHas 3Heprus. IloreHnnanbHas SHEprus yrnpyro 1 9uenenst |bubnmorexa [JOK

https://m.edsoo.ru/ff0a7b5a
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Ne Tema ypoka KonnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero| Koutponshbie || paxtuueckue || A3YIEHAS o0pa3oBaTenbHbIE PECYPCHI
paboTsl paboTsl
18 |[[loTeHuManbHBIE U HEMOTCHIIMATBHBIC CHUJIBL. CBSI3h paOOTHI 1 9uenens ||bubanorexa LJOK
HEMOTEHIIUATHHBIX CHJI C U3MEHEHHEM MEXaHMUeCKOH https://m.edsoo.ru/ff0a71d2
SHEPrUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaAHUYECKOU
SHEPTUU
19 |/Iaboparopnas padota «MccnenoBanue cBs3u pabOThI cuiibl ¢ || 1 1 10nenens buommoteka [JOK
M3MEHEHHEM MEXaHHUECKOW YHEpIrUu Tella Ha Ipumepe https://m.edsoo.ru/ff0a72fe
PaCTSKEHUS PE3UHOBOTO KIyTay
20 ||[KontpoawHas pabota o teme «Kunemartuka. lunamuka. 1 1 10nenens buommoteka [JOK
3aKOHBI COXPaHEHHS B MEXaHUKE https://m.edsoo.ru/ff0a740c
21 ||OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON Teopuu. || | ITuenens | bubnmorexa LIOK
bpoynoBckoe nmxkenue. Juddys3us https://m.edsoo.ru/ff0a786¢
22 || XapakTep ABUKEHHS M B3aUMOJICHCTBUS YaCTHULL BEIIECTBA. 1 ITuenens | bubnmorexa LIOK
Mopenu cTpoeHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI https://m.edsoo.ru/ff0a7628
23 |[Macca monekyn. KonndectBo BemectBa. [locrosnnas 1 12nenens
ABoraapo
24 |TemuoBoe paBHOBecue. Temneparypa u €€ u3MepeHue. 1 12uenens
[lIxana temnepatyp Llenbcus
25 ||Uneanbubrit ra3 B MKT. OcHoBHOE ypaBHeHue MKT 1 13nenens ||bubmuorexa [IOK
https://m.edsoo.ru/ff0a7c7c
26 ||AOcomroTHAs TeMIepaTypa Kak Mepa CpelHeld KHHeTH4IecKou || 1 13nenens
SHEPTUM JBUKCHUS MOJIEKYI. Y paBHeHHE MeHaeneesa-
Knaneiipona
27 |3akon JlanpToHa. I'a30BBIe 3aKOHBI 1 l4nenens ||bubnuoreka [IOK
https://m.edsoo.ru/ff0a83f2
28 ||/Taboparopnas padota «MccneqoBanue 3aBUCUMOCTH MEXKTY 1 1 l4nenens buommoteka [JOK

nmapamMeTpaMu COCTOAHUA PpA3pPCIKCHHOIO ra3a»

https://m.edsoo.ru/ff0a86ae
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Ne Tema ypoka KonnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
/T Beero| Koutponshbie || paxtuueckue || A3YIEHAS 00pazoBaTebHBIE PECYPCHI
paboTsl paboTsl
29 ||M3omporeccsl B MACAILHOM ra3e U uX rpaduueckoe 1 15nenens
IpeJCTaBICHNE
30 ||BHyTpeHHsS SHEprus TEPMOJIHHAMUYCCKON CHCTEMBI U 1 15nenens
crocoObl e€ n3mMeHeHus. KonndyectBo TernoTs! u padora.
BHyTpeHHSIs SHEpTHs 0THOATOMHOTO HCaTbHOTO Ta3a
31 ||Bunsl Temionepenaun 1 lonenens ||bubnuoreka [IOK
https://m.edsoo.ru/ff0a87e4
32 ||[YnenbHas TEmI0EMKOCTD BerecTBa. Komm4yecTBO TEIIoThI 1 lénenens |buommorexa IIOK
IIpH Teruionepeaade. AauadaTHBIN MPoIecc https://m.edsoo.ru/ff0a8a0a
33 |[IIepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHNUE K 1 17nenens
M30TIpoIIeccam
34 ||HeoOpaTuMoOCTh IpOIIECCOB B IIpHpoae. BTopoii 3akoH 1 17nenens buommoteka [JOK
TEPMOIUHAMHUKHI https://m.edsoo.ru/ff0a8ef6
35 |[[Ipunnun aevictust u K11/ TemioBoit MarmmHb 1 18uenens | buonuorexa [JOK
https://m.edsoo.ru/ff0a90cc
36 |[[luxn Kapuo u ero KI1J] 1 18nenens |buonmorexa IIOK
https://m.edsoo.ru/ff0a95a4
37 ||9xonmoruueckue mpooOIeMbl TETUIOIHEPTETUKH 1 19nenens buommoteka [IOK
https://m.edsoo.ru/ff0a96b2
38 ||O6o06marommii ypok «MonexyssipHas Gpusuka. OCHOBBI 1 19uenens
TEPMOJIUHAMUKIY
39 |[KontponbHas paboTa no reme «Monekynsipaas Gpu3uka. 1 1 20uenenst |buodauoreka [TOK
OCHOBBI TEPMOJUHAMUKH https://m.edsoo.ru/ff0a9838
|4O HHap006p330BaHI/Ie ¥ KOHIeHcalus. Mcapenue v KUneHune 1 H 20muenens ||
41 |[AGcComOTHAsI 1 OTHOCUTENIbHAS BIQKHOCTD BO3/IyXa. 1 21nenens ||bubnmoreka [IOK
Hacermennsiit map https://m.edsoo.ru/ff0a8bd6
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Ne Tema ypoka KonnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Beero| Koutponshbie || paxtuueckue || A3YIEHAS o0pa3oBaTenbHbIE PECYPCHI

paboTsl paboTsl

42 |[Teépmoe Teno. Kpucrammmaeckue u amopdHsbie Tena. 1 21nenens ||buommoteka [IOK
AHU30TPOINS CBOUCTB KPUCTAILIOB. JKHUIKHE KPUCTAIIIBI. https://m.edsoo.ru/ff0a9%¢14
CoBpeMeHHbIE MaTEpHUAITBI

43 |[InaBneHue n KpucTayIM3anus. Y IenbHasl TEII0Ta 1 22uenens | bubnuorexa LIOK
mnasieHus. Cyomumarus https://m.edsoo.ru/ff0aa738

44 ||YpaBHeHHUE TEmI0BOro OajgaHca 1 22nenens ||buommoteka [IOK

https://m.edsoo.ru/ff0aa738

45 ||Dnekrpusanus Ten. DIEKTpruUecKuii 3apsii. [IBa Buga 1 23uenens || budnmoreka [JOK
AIEKTPUUICCKUX 3aPsI0B https://m.edsoo.ru/ff0aa44a

46 | [IpoBOJHUMKH, TUICKTPUKHU U MOJIYIIPOBOAHUKH. 3aKOH 1 23uenens | bubnuoreka LIOK
COXpaHEHUS DJIECKTPUICCKOTO 3apsiia https://m.edsoo.ru/ff0aa04e

47 ||B3aumopeiictBue 3apanoB. 3akoH Kynona. Toueunslii 1 24uenens
JIEKTPUYECKUN 3aps]

48 |Hampsok€HHOCTB 3NeKTprudeckoro moss. [punun 1 24uenens | bubnuoreka LIOK
CYTIEPIIO3HITNH JICKTPUUECKHUX TTosIeH. JInaum https://m.edsoo.ru/ff0aaa58
HaIpsHKEHHOCTH

49 ||PaboTa cui 3aeKTpocTaTHIecKoro mojis. [loreHiuanr. 1 25nenens ||buonmoreka IIOK
Pa3zHocTh moTEHIIMATOB https://m.edsoo.ru/ff0aadle

50 ||[IpoBOAHUMKHU U JUAJIEKTPUKHU B 3IEKTPOCTATUUECKOM II0JIE. 1 25uenenst |buodauoreka [{OK
JlunnexTpudeckast IpOHUIIAEMOCTh https://m.edsoo.ru/ff0aaf8a

51 ||DaekrpoémkocTs. Konnmencarop 1 26uenens ||buommoteka [IOK

https://m.edsoo.ru/ff0ab124

52 || DAeKTPOEMKOCTH MIOCKOTO KOHIEHCATOpa. DHEPTHs 1 26unenens ||buommoteka [JOK
3apsKEHHOr0 KOHJIEHCaTopa https://m.edsoo.ru/ff0ab3e0

53 |[JIabopaTtopHas pabota "VM3mepeHue 3eKTpoEMKOCTH 1 1 27uenenst |budauoreka [TOK

KoHAeHcaTopa"

https://m.edsoo.ru/ff0ab660
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Ne Tema ypoka KonnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero| Koutponshbie || paxtuueckue || A3YIEHAS o0pa3oBaTenbHbIE PECYPCHI
paboTsl paboTsl

54 |ITpuHUMO ACHCTBHUS U TPUMEHEHUE KOHIEHCATOPOB, 1 27nenens |\buonmoreka [IOK
KOIMPOBAJILHOIO aniapara, CTpyHHOro IpUHTepa. https://m.edsoo.ru/ff0abd2c
DneKTpoCcTaTHYECKas 3aInuTa. 3a3eMJICHHE AIEKTPOIPHOOpOB

55 ||[DnexTpuuecKuii TOK, YCIOBHUS €ro CYIIECTBOBAHHUS. 1 28uenenst |bubauorexka [JOK
[TocTostaubIi TOK. Cuna Toka. Hanpspkenue. https://m.edsoo.ru/ff0abea8
Conporusnenue. 3akon OMa Juisl y4acTKa LU

56 ||[locnenoBarenbHOE, NapalICIbHOE, CMEUIAHHOE COCTUHEHUE 1 28nemens
poBOHUKOB. JIaboparopHas padota «M3yuenne
CMEIIIaHHOTO COSAMHECHUS PE3UCTOPOBY

57 ||PaboTa 1 MOITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH J»KOoyIs- 1 29uenenst |budauoreka [JOK
Jlenia https://m.edsoo.ru/ff0ac3d0

58 |[3akon OMa st TOTHOM (3aMKHYTOM ) DJIEKTPUIECKOM LIETTH. 1 29uenens ||budmuorexa I[JOK
KopoTtkoe 3ambikanune. JlabopaTopnas padora «3mepenue https://m.edsoo.ru/ff0acOba
O/1C ucToyHnKa TOKa U €ro BHYTPEHHETO CONIPOTUBIICHUS

59 ||9nexTpoHHAast MPOBOAUMOCTD TBEPIBIX METAJIIOB. 1 30menens |budmarorexa [TOK
3aBUCHMOCTb COMPOTUBIICHUS] METAJIJIOB OT TEMITEpaTypHI. https://m.edsoo.ru/ff0ac1d2
CBepXxIpoBOIUMOCTh

60 || DnexTpuueckuii TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHBIX 1 30menens |budmarorexa [TOK
MTYYKOB https://m.edsoo.ru/ff0ac74a

61 |[TomympoBogHUKH, UX COOCTBEHHAS U IPUMECHAs 1 3luenens ||budmarorexa [TOK
MpoBOAUMOCTh. CBOMCTBA p—N-TIepexo/ia. https://m.edsoo.ru/ff0ac86¢
[TomynpoBOTHUKOBEIE PUOOPHI

62 |[DnexTpuuecKuil TOK B pacTBOpPax M paciiaBax 1 3 Inenens
ANEKTPOIIUTOB. DNEKTPOIUTHYECKAS TUCCOIHALINS.
DneKTpoan3

63 |[DnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U 1 32uenens

HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nazma
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Ne Tema ypoka KonnuectBo yacos | Hara DJNEeKTPOHHBIE IUPPOBBIE
/T Beero| Koutponshbie || paxtuueckue || A3YIEHAS 00pazoBaTebHBIE PECYPCHI
paboTsl paboTsl
64 || DnexTpudeckue mpruOOPHI U YCTPONUCTBA U UX TIPAKTUIECKOE 1 32nepenst
npuMmeHenue. [IpaBuna TeXHUKH O€30MacCHOCTH
65 ||O6o0marmuil ypok «IeKTPOIUHAMHUKA 1 33uenens || budmmoreka [JOK
https://m.edsoo.ru/ff0acb14
66 |[KonTposbHas paboTa 1o Teme «JIeKTPOCTaTHKA. 1 1 33nenens |bubnuoreka [JOK
[TocTosTHHBIN TIEKTPUUYECKUMA TOK. TOKH B Pa3IUIHBIX https://m.edsoo.ru/ff0accSe
cpenax»
67 |PesepBHbIii ypok. KoHTponbHas paboTa 1mo Teme 1 34uenens ||budarorexa [TOK
"DnekTpoauHaMuKa' https://m.edsoo.ru/ff0acdc6
|68 HPesepBHHﬁ ypok. O6ob6matomuii ypok mo Temam 10 kiracca H 1 H H H 34nenens ||
|OBILEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 | 3 | 3 |
11 KVIACC
No Tema ypoka KonnuecTBo yacon | Hara DneKTpoHHBIE U(PPOBHIC
/i Beero|| Konrposbrsie || Tlpaktuueckue || H3YIeHHS o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 ||IlocTOossHHBIE MAarHUTHI U X B3auUMoOJIelcTBHE. MarHuTHoE 1 bu6mmorexa [IOK

nosie. BekTop MarHuTHOM MHAYKIUU. JINHUY MarHUTHOU
WHIYKIAH

https://m.edsoo.ru/ff0c9778

C TOKOM»

2 |[Mar"auTHOE 1oJjie MPOBOJAHUKA ¢ TOKOM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoneiicTBre MpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |JIaGoparopnas paboTa «/3yuyeHre MarHuTHOTO MOJIA KaTymku || | 1 bubmmoreka [IOK

https://m.edsoo.ru/ff0c98fe
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MaJIbIX KOJICOAHUH rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

Ne Tema ypoka KonunuecTBo yacos | [Hara DNeKTPOHHBIEC IUPPOBBIE
n/m Beero| Konrponbhste || [paxTnueckue || 3YIeHAA o0Opa3oBaTeNbHbIE PECYPCHI
paboTsl paboTsl

4  ||leiicTBHE MarHUTHOTO MOJISI HA TPOBOJAHUK ¢ TOKOM. Cuiia 1 1 bu6mmoreka [IOK
Awmmnepa. Jlabopatopnas padora «VccrnenoBanue aeicTBus https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)»

5 ||leicTBME MarHUTHOTO IOJIS HA JBUXKYILYIOCS 3apsKCHHYIO 1 bubmmoreka [IOK
gactuity. Cuna Jlopenma. Pabota cusl Jlopenna https://m.edsoo.ru/ff0c9df4

6 | OnexrpoMarHuTHas MHAYKIMS. [[0TOK BEKTOpa MarHUTHOM 1
uaaykuud. J1C uHAYKIUU. 3aKOH 3J1€KTPOMAarHUTHOM
nnaykiuu dapanes

7  |JIabopatopHas pabota «VccienoBanue sBICHUS 1 1 bubmuorexa [JOK
3JIEKTPOMArHUTHON MHIYKIIUN https://m.edsoo.ru/ff0cal 50

8 ||[MagykTuBHOCTH. AABiIeHue camonHaykuuu. I/1C 1 bu6mmoreka [IOK
CAMOMHIYKIIMH. DHEPrUsi MATHUTHOTO TMOJIS KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMAarHuTHOE ToJIe

9 ||TexHuyeckne ycTpONCTBA U UX NPUMEHEHHUE: TOCTOSIHHbBIE 1
MarHMThI, JICKTPOMATHHUTHI, SJIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHI], UHIYKIIMOHHAS MeYb

10 ||O600maromuii ypok «MarauTHoe mojie. IJIeKTpOMarHuTHas 1 bubmuorexa [JOK
WHTYKIUS https://m.edsoo.ru/ff0cab82

11 |[KoHTponbHas paborta 1o Teme «MarHuTHoe ToJie. 1 1 bubmuorexa [JOK
DNEeKTpOMarHuTHas! HHIYKLUS https://m.edsoo.ru/ff0cad58

12 ||CBoOoaHBIE MexaHUYecKue Konebanus. ['apMoHIUecKue 1 Bbu6nuoreka [JOK
KoJieOaHus. Y paBHEHNE TAPMOHUYECKUX KOJICOaHMI. https://m.edsoo.ru/ff0caf06
[IpeBpaiienue 3aepruu

13 ||/TaGopatopnas pabota «MccnenoBanue 3aBUCUMOCTH nieproaa || 1 1
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Ne Tema ypoxka KonunuecTBo yacos [Hara DNeKTPOHHBIEC IUPPOBBIE
n/m Beero| Konrponbhste || [paxTnueckue || 3YIeHAA o0Opa3oBaTeNbHbIE PECYPCHI
paboTsl paboTsl

14 |Konebarenbublit KOHTYp. CBOOOHBIC SJIEKTPOMArHUTHBIC 1 bubmuorexa [JOK
Kosie0aHus B UI€ATBHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTUs https://m.edsoo.ru/ff0cb820
MEX1y MEXaHUYECKUMH U JIEKTPOMArHUTHBIMH KOJIEOaHUSAMHU

15 ||®opmyna TomcoHa. 3aKOH COXPAHEHUS SHEPTUM B UJICATTBHOM 1 bubmmoreka [IOK
KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4

16 |[IpencraBnenue o 3aryxaromux KoineObanusx. BeiHyx1eHHBIS 1 bubmuorexa [JOK
MexaHudeckue konebanus. Pesonanc. BeiHyxeHHbIE https://m.edsoo.ru/ff0cbb86
ANIEKTPOMAarHUTHbIE KojeOaHus

17 |[Ilepemennblii TOK. CHHYCOUIaTbHBINA IEPEMEHHBIN TOK. 1 bubmuorexa [JOK
MOUIHOCTH EPEMEHHOT0 TOKa. AMIUTUTYIHOE U https://m.edsoo.ru/ff0cbd34
JeCTBYyIOIIEe 3HAUCHHUE CUITBI TOKA U HAIPSKEHUS

18 ||Tpancdopmatop. [Ipon3BoacTBo, mepeaada u moTpedIcHme 1
AJIEKTPUYECKON SHEPTUU

19 ||YcTpoiicTBO M TpakKTHYECKOE TPUMEHEHUE ATIEKTPUIECKOTO 1 bubmuorexa [JOK
3BOHKA, FT€HepaTopa NEPEMEHHOTO TOKA, TMHUN https://m.edsoo.ru/ff0cc324
aNeKTponepenayd

20 ||9K0JIOTHYECKHE PUCKH MPU MPOU3BOJCTBE JICKTPOIHEPTHUH. 1
KynbTypa ncnonb30BaHus JIEKTPOIHEPTUN B IIOBCEIHEBHON
KU3ZHU

21 |[MexaHudeckue BOJIHBI, YCIOBUs pacnpocTpaHenus. [lepuon. 1 bubmmoreka [IOK
CxopocTh pacnpocTpaHeHus U JyinHa BoJHEL. [lonepednsie u https://m.edsoo.ru/ff0cca54
MIPOIOJIbHBIEC BOJTHBI

22 |[3Byk. Cxopoctb 3ByKa. ' pomkocTs 3Byka. BeicoTa ToHa. 1 bubmmoreka [IOK
Tem06p 3ByKa https://m.edsoo.ru/ff0cccOc

23 ||97eKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U CKOPOCTh. [IIkana 1 bubmuorexa [JOK

OJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ff0ccfe0
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Ne Tema ypoxka KonunuecTBo yacos | [Hara DNeKTPOHHBIEC IUPPOBBIE
n/m Beero| Konrponbhste || [paxTnueckue || 3YIeHAA o0Opa3oBaTeNbHbIE PECYPCHI
paboTsl paboTsl
24 |ITpuHUMIIBI PAIUOCBSI3U U TEJIEBUAEHUS. Pa3BuTHEe cpeacTB 1
cBs3u. Paguonokanus
25 ||[KonTtposbHas pabota «KonebaHus U BOJIHBDY 1 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0cc618
26 |IIpsMonnHelHOE pacIpOCTPaHEHUE CBETA B OAHOPOIHON 1 bubmmoreka [IOK
cpene. Toueunslii HICTOYHUK cBeTa. JIyd cBeTta https://m.edsoo.ru/ff0cd350
27 ||OTpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenue 1 bubmuorexa [JOK
1300pakeHMi B TUIOCKOM 3€pKalie https://m.edsoo.ru/ff0cd4e0
28 |[[Ipenomiienue cBera. [loiHOE BHYTpeHHEE OTpakKEHUE. 1 bubmuorexa [JOK
[IpenenbHBIN Yroi MOJHOTO BHYTPEHHETO OTPAXKCHUS https://m.edsoo.ru/ff0cd7f6
29 |[JIabopatopHas pabora «/3mepeHue moka3arens npenomienus | 1 1 bubmmoreka [JOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 |JIunzel. [Toctpoenue nzodpaxxenuii B muH3e. @opmysa ToHkoi || 1 bubmuorexa [JOK
TTUH3bI. Y BeTMYCHUE JIMH3BI https://m.edsoo.ru/ff0cdd1e
31 |JIaGopatopnas pabota «VccienoBanue cBOWCTB n300paxkeHuid || 1 1
B JIMH3aX)
32 ||ducnepcus cBeta. CinoxHbBIN cocTaB 6enoro csera. L[Ber. 1 1
JlabopaTopnast pabota «HaGmroneHne qucnepcuu CBeTa
33 |[UuTepdepenmus cera. dudpakuus cBeta. Judpakimonnas 1 bubmuorexa [JOK
pemérka https://m.edsoo.ru/ff0ced22
34 |I[lonepeuyHocTh CBETOBBIX BOJH. [lonsipusanus cBera 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e
35 ||OnTrueckue npuOOPHI U YCTPOWCTBA U YCIOBUS UX 1
0€301acHOTO TPUMEHEHUS
36 |['paHuLIbl MPUMEHUMOCTH KJIACCUUYECKON MEXaHUKH. 1 bubmuorexa [JOK

ITocTynatsl cieuaibHOU TEOPUU OTHOCUTEIIBHOCTH

https://m.edsoo.ru/ff0cf862



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
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

Ne Tema ypoxka KonunuecTBo yacos | [Hara DNeKTPOHHBIEC IUPPOBBIE
n/m Beero| Konrponbhste || [paxTnueckue || 3YIeHAA o0Opa3oBaTeNbHbIE PECYPCHI
paboTsl paboTsl
37 ||OTHOCUTETBLHOCTDh OJJTHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHU U 1 bu6mmoreka [IOK
COKpallleHHEe JJTNHBI https://m.edsoo.ru/ff0cfa42
38 ||9Heprus ¥ UMNYJIbC PEIITUBUCTCKON YacTUIlbl. CBSI3b MacChl 1 bubmuorexa [JOK
C SHEPrHel U UMITYJIbCOM. DHEPIHUs MOKOs https://m.edsoo.ru/ff0cfc68
39 |[KontpompHas pabora «Ontuka. OCHOBBI CHIEIUAIBHON Teopun || 1 1 bubmmoreka [JOK
OTHOCHUTEITLHOCTH https://m.edsoo.ru/ffOcf610
40 ||Dotonsl. Dopmymna [Inanka. JHeprus u UMMIyIsC HOTOHA 1 bubmuorexa [JOK
https://m.edsoo.ru/ffOcfe16
41 ||OtkpseiTue u uccienoBanue Gorodrdpdexra. OnbiTer A. T'. 1 bubmuorexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 |3axonsl poTorddexra. YpaBHeHUe DUHIITEHHA IS 1 bubmmoreka [IOK
dboroarddekra. «KpacHas rpanuma» Gororddexra https://m.edsoo.ru/ff0d015e
43 ||daBneuue cBera. OnbiTel I1. H. JIeOeaeBa. Xumuueckoe 1 bu6mmorexa [IOK
JIeCTBHE CBETa https://m.edsoo.ru/ff0d04a6
44 |TexHuuyeckue yCTpOWCTBA U MPAKTUUECKOE TPUMEHECHHE: 1
¢doTosrmeMeHT, GOTOAATUNK, COTHEUHAsI OaTapesi, CBETOANO]]
45 |[Pemenue 3ama4 1Mo TeMe «JIEMEHTHI KBAaHTOBOU OIITHKU 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302
46 |Monenb atoma Tomcona. OnbITel Pezepdopaa o paccessHuio 1 bubmuorexa [JOK
a-gactull. [InanerapHas Mozaenb aroma https://m.edsoo.ru/ff0d091a
47 |[loctynarsl bopa 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa
48 |3nyyeHue u moriomnieHue GOTOHOB MPH MEPEXOe aToMa ¢ 1 bubmmoreka [JOK

OJIHOTO YPOBHS SHEPTUU Ha Ipyroi. Buasl ciekTpos

https://m.edsoo.ru/ff0d0afa
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Ne Tema ypoka KonunuecTBo yacos [Hara DNeKTPOHHBIEC IUPPOBBIE
/T Beero| Konrponbhste || [paxTnueckue || 3YIeHAA 00pa3zoBaTenbHBIC PECYPCHI
paboTsl paboTsl

49 ||BomHoBbIe cBOicTBa yactull. BoiHsl ne bpoits. 1 bu6mmoreka [IOK
KopmyckynsipHO-BOITHOBOH 1yanu3m. ClIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYXJICHHOE U3TyUYeHHE

50 ||OtkpeiTHe pagroakTuBHOCTH. OnbITh Pezepdopaa mo 1 bubmmoreka [JOK
OTIPEJICTICHUIO COCTaBa PAJAMOAKTUBHOTO U3ITYICHHUS https://m.edsoo.ru/ff0d0fd2

51 ||CroiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Biusaue 1
PaIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI

52 ||OTkpeITHE IPOTOHA U HeWTpoHa. M3oTonbl. Anbga-pacnas. 1 bubmmoreka [IOK
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnana. ['amma- https://m.edsoo.ru/ff0d1162
U3ITydeHUe

53 ||9Heprus cBsi3W HYKJIOHOB B s/pe. S AepHbIC peaKIIUH. 1 bubmuorexa [JOK
Snepusiii peaktop. IIpo0iaeMbl, NepCIEKTUBBI, SKOJIOTHYECKHE https://m.edsoo.ru/ff0d1356
aCTeKThI EPHOM SHEPTeTUKH

54 |9nemenTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA. MeTOoIbI 1 bubmuorexa [JOK
HAOJIOACHUS M PETUCTPALIMH AJIEMEHTApHBIX YacTull. Kpyribrii https://m.edsoo.ru/ff0d0e38
cron «DyHIaMeHTalbHbIE B3aUMOJIeUCTBUA. EMUHCTBO
(bu3nvecKoil KapTUHBI MUPay

55 ||Bua 3B&3qHoro HebGa. Co3Be3ausi, sIpKue 3BE3/bI, TUITAHETHI, UX 1
BUauMoOe aBrxkeHune. ColnHeyHas cucreMa

56 ||Connue. Conneunas akTUBHOCTh. McTounuk sneprun ComnHia 1
" 3BE3]

57 ||3BE31bI, ©X OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI ITTABHOM 1

MOCIEN0BATENbHOCTH. BHYTpEHHEE CTpOCHHE 3BE3 L.
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKICHUN U HBOJIIOLIUN
Connua u 3BE371
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Ne Tema ypoxka KonunuecTBo yacos | [Hara DNeKTPOHHBIEC IUPPOBBIE
/T Beero| Konrponbhste || [paxTnueckue || 3YIeHAA 00pa3zoBaTenbHBIC PECYPCHI
paboTsl paboTsl
58 ||Muneunsiii [Tyt — Hama [Nanaktuka. [lonoxenue u npuxenue|| 1
Connua B I'anaktuke. ['anaktuku. YEpHble ABIPHI B siApax
rajlakTUK
59 |Bcenennas. Pa3beranue ranaktuk. Teopus bonbIiioro B3pbiBa. 1
PennkroBoe n3nydenue. MeraranakTruka
|6O HHepemeHHLIe po0OJieMbl ACTPOHOMUU H 1 H H || H
61 |[KonTponbHas pabota «DJI€MEHTHI aCTPOHOMHUH U 1 1
acTpOPUUKI
62 ||O600maromuii ypok. Poib ¢hu3uku 1 acTpOHOMHUH B 1
3KOHOMMYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHOM U 3TUYECKOM
cdepax AeaTeTbHOCTH YellOBeKa
63 ||O600maromuii ypok. Poias u MecTo pU3NKU U aCTpPOHOMHUU B 1
COBPEMEHHOM HAYYHOU KapTUHE MUPA
64 ||O6o06marommii ypok. Ponb ¢usndeckoit Teopun B 1
(hopMHUPOBAHHUH MPECTABICHUN 0 (U3MUESCKON KapTHHE MUPA
65 ||O6o6maromuii ypok. Mecto (hru3nyeckoi KapTUHBI MHpa B 1
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
MPEJCTABICHUI O IPUPOJIE
66 ||Pe3epBHbI ypok. MarHuTHoe noJie. DIEeKTpOMarHuTHas 1
WHYKIHS
67 |Pe3epBHbIil ypok. OnTuka. OCHOBBI CIIEIMATIBHON TEOPUU 1
OTHOCUTEIBbHOCTH
68 |[Pesepnbiii ypok. KBanToBas (uzuka. DIeMEHTH aCTPOHOMUHN 1 bubmuorexa [JOK
U acTpou3nuKU https://m.edsoo.ru/ff0d 1784
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECITEYEHUE OBPA3OBATEJBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
» ®uswnka, 10 kmace/ Mskumes I'.5., byxosues b.b., Corckuit H.H. nmox penakuwmeii [lappentreBoii H.A.,
AxtnmonepHoe obmiectBo «M3narensctBo «IIpocBemienne»
* PeimkeBuu A.I1. Coopruk 3a1a4d o gusuke ams 10—11 kmaccoB o0mieo06pa3oBaTeabHBIX YUpexkaeHUH — M.

IIpocsemienue

METOAUYECKHUE MATEPHAJIBI U5 YYUTEJIA

e MsxkumeB I'.5, byxoBueB b.b., Corckuii H.H. ®usuka. 10 knacc. Kuura mis yuurens — M.:
IIpocsemenue, 2018.

HU®POBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

1 Ennnas xomnexuus mudpoBbIX 00pa3oBaTeabHBIX pecypcoB. http://school-collection.edu.ru/

2 Kaounet ¢pusuku Cankr-IleTepOyprckoro yHuBEpCUTETA IMEIarornueCKOro MacTepCcTBa
(http://www.edu.delfa.net:8101/).

3 Kaptuna mupa coBpemennoit ¢pusuku (http://nrc.edu.ru/est/r2/index.html ).

4 Karasor aJIeKTpOHHBIX 00pa3oBaTeIbHbBIX pecypcoB http://fcior.edu.ru/catalog.page

5 Konmnexuwms ¢uemnr - ypokoB http://interfizika.narod.ru/fiz.html wim http://afoninsb.ru/physics/der/55
6 Komnwrorepubie Moaenu B uzydeHuu ¢puszuku (http://nwcit.aanet.ru/chirtsov/txtl.html ).

7 O6pazoBarenbHas ceThb 1o ¢pusuke (http://www.phys.spbu.ru/~monakhov /).

8 OTKpBITHIC ATIEKTPOHHBIE YueOHbIe MOy 0 pusuke http://competentum.ru/articles/academic/412/
9 CripaBovHHK-TpeHaXep: pemenue 3a1a4 o ¢puszuke (http://shat.ee.saog.ac.ru/T-phisD).

10 ®usuka. ru (http://www.fizika.ru)

11 AKJIACC (https://www.yaklass.ru)

12 bubnuoteka [{OK https://m.edsoo.ru/ff0c82ba


https://www.yaklass.ru/
https://m.edsoo.ru/ff0c82ba

JIneT KOPpPEeKTHPOBKH MOYPOYHO-TEMATHYECKOI0 IJIAHUPOBAHUS padodeil MPOrpaMMel.
MIPOBEJIEHA KOPPEKTUPOBKA TOYPOUHO-TEMATHUECKOT O TNIAHUPOBAHMSL.

C

[IpyuunsI:

20

KonmuecTBO ypoKoB 10 KOPPEKTUPOBKH

KonmuaecTBO ypoKoB mociie KOppeKTHPOBKH

Ne ypoka
Ne ypoxka
0 JlaTa ypoka rocine JlaTa ypoka
pile] KOpPEKIT II0CJIC CDOpMa KOPPEKINHU
KOppeKuu Tema ypoxka Tema ypoxka (TeMbl yPOKOB) HOCHIE KOPPEKIHU
KOpPEeKIUU uu KOpPEeKIUU
u
«PaccmoTpeno» Ha MO yuureneit oT 20 poTokoa Ne
[Ipencenarens MO /
«CortacoBaHo» 3aM. aupekropa o YBP / /

« »
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