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MHNOACHUTEJIBHAS 3ATIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi pa3pabOTaHa Ha OCHOBE IOJOKEHWW M TpeOOBaHMH K pe3yJibTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOI mporpaMmel, npeactaBieHHsix B PI'OC COO, a
Takke C yu€roM deaepanbHOil paboyeil mporpamMmbl BOCHUTaHUS M KOHLEMLUU
npernonaBanusi yueOHoro mnpenMera «®Pusmka» B 00pa30BaTENbHBIX OpraHU3AIMIX
Poccuiickoit denepannu, peain3yomux OCHOBHbIE 00pa30BaTebHbIE IPOTPAMMBI.

OO0mas xapakTepucTUKa y4eOHOro npeamera «Ou3uka

Copneprkanue mporpamMmsl 1o (pu3MKe HampaBiIeHO HAa GOPMUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTuHbl Mupa obOydaromuxcs 10—11 xmaccoB mpu oOydeHnn ux (pusmke Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JEATeIbHOCTHOrO mojaxona. [Iporpamma mno
¢usuke coorBercTByeT TpeboBanusiM DPI'OC COO k MmIaHUPYEMBIM JIMYHOCTHBIM,
OPEIMETHBIM U METalpeIMETHBIM pe3ylbTaTaM OOy4YeHHs, a TakKe YYHUTHIBACT
HEOOXOJIMMOCTh ~peaju3allid MEXIPEIMETHbIX CBs3ed (U3UKH C E€CTEeCTBEHHO-
HAayYHbIMM y4e€OHBIMHM TIpeaMeTaMu. B Hell ompenensitoTcss OCHOBHBIC L€ U3y4YeHUs
Gbu3KMKN Ha YPOBHE CPEHET0 O0IIeTo 00pa3oBaHusl, INIAHUPYEMbIE PE3yJIbTAaThl OCBOCHUS
Kypca pu3uKu: THYHOCTHBIE, METalpeIMETHhIE, MpeIMeTHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma o ¢pu3uke BKIOYAET:

® [IJJaHUPYEMBIE PE3yJIbTaThl OCBOEHUs Kypca pu3uMKu Ha 0a30BOM ypOBHE, B TOM

YuCclie IPeAMETHBIE PE3YIbTAThI 110 T01aM 00yUeHUS;

e cojaepxaHue yueoHoro npeamera «dusnka» mo rogam o0ydeHus.

@du3rka Kak Hayka o HamOoJjiee OOIIMX 3aKOHAX MPHUPOAbI, BHICTyNAas B KauecTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomemM Mmupe. IIkonbHbI Kypc GU3MKM — CHCTEMOOOpa3yOLMi s
€CTECTBEHHO-HAyYHBIX Y4€OHBIX MPEAMETOB, MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIeXkKaT B
OCHOBE IIPOLIECCOB M SABJICHUW, M3y4aeMbIX XHUMHEH, Ouonoruen, Qu3nyecKon
reorpadueii 1 acrpoHomued. lcnonp3oBaHue M aKTHBHOE NPUMEHEHHE (PU3MUECKUX
3HaHUN OINpeAensieT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHMM B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHMSI KOCMOCA, IIOJyYEHHsS HOBBIX MAaTEpHaNIOB C
3a/laHHBIMU CBOMCTBaMU M JApyrux. M3ydyeHwe (U3MKM BHOCHUT OCHOBHOM BKIJAJ B
(opMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00ydaromuxcs, B GopMupoBaHue
YMEHUH MPUMEHATh HAy4yHbIH METOJl IMO3HAHWS IpU BBIIOJHEHUH HMH Y4eOHBIX
UCCIIEOBAHUN.

B ocHOBY Kypca (pu3HKH 17151 yPOBHS CPEAHEro 001IEero 00pa3oBaHus MOJIOKEH Pl
UZEH, KOTOPbIE MOYKHO pacCMaTpUBaTh KaK IPUHIUIIBI €0 TOCTPOCHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKH
3aBEpHIEHHBIM, OH COJEPKUT MaTepuajd M3 BCEX pa3JesioB (PU3UKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepHall Kypca (pu3uku oObeAMHEH
BOKpYr ¢usmueckux Teopuil. Bemymum B Kypce sBusercss (QOpMHpOBaHHE
NpEeJICTaBICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE peanuzauusi MpeanoyiaraeT  HCIOJb30BaHUE
T'YMaHUTApHOTO MOTEHIIKANA (PU3HMUECKON HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HUKH C
pa3BuTHEM O0OIIeCTBAa, a TaKkKe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMHU MpoOIeMaMu.



Hoes npuxnaonoti nanpaenennocmu. Kypc ¢U3MKHA mpeanonaraetT 3HaKOMCTBO C
HMIMPOKHM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYCCKUX MPUIOKEHUH M3YYCHHBIX TEOPU U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOCPEACTBOM BBEJICHUS SJIEMEHTOB COACpKaHUS,
MOCBSIIEHHBIX  DKOJIOTHUECKUM TIPOOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C
pa3BUTHEM TEXHUKH WM TEXHOJIOTHI, a TakKXe OOCYXKICHHS MpoOJeM palroOHAIBHOTO
IIPUPOJIOTIONIE30BAHUS M KOJIOTHUECKON O0€30TTaCHOCTH.

CTep)KHEBBIMH  3JIEMEHTAMH Kypca (HU3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi ABIAIOTCS (u3uueckue Teopuu (POopMUPOBAHHME TMPEACTABICHUNA O
CTPYKTYpE TMOCTpOeHUs (U3MYECKOW TEOopuu, POIM (PyHIAMEHTAIbHBIX 3aKOHOB U
NPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOAC, TPaHUIAX NPUMEHHMOCTH
TEOPHUH, JIJIs1 OTIMCAHMSI €CTECTBCHHO-HAYYHBIX SIBJICHUH U IPOIIECCOB).

CHCTeMHO-IeITeTbHOCTHBIN TMOJX0/ B Kypce (U3UKH peallu3yeTcs MPEexie BCEro
3a CYET OpraHU3alMU SKCIIEPUMEHTAIBHON NeATeNbHOCTH oOyuatommxcs. st 6a3oBoro
YPOBHS Kypca (PU3HKHU — 3TO UCIOJIB30BAHUE CUCTEMBI (POHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a0OPATOPHBIX pabOT, KOTOPHIE B MporpaMMme 1o (u3uKe 00beTMHEHBI
B OOIIMIA CITMCOK YYEHMUYECKUX MPAKTUYECKUX paboT. Beljenenne B ykasaHHOM IepeyHe
7a00paTOpHBIX PadoOT, TPOBOJAMMBIX JUIsI KOHTPOJS M OIEHKH, OCYIIECTBIISICTCS
yJacTHHKaMH 00pa30BaTeIbHOTO MPOIEcca MCXOs M3 OCOOCHHOCTEH TUIAHWPOBAHUS H
ocHaieHusi kabuneta ¢usuku. [Ipu s3TOM obecrneunBaeTcs OBIaJeHUE O0YYAIOUTUMUCS
YMEHHUSIMU  TPOBOJUTh  KOCBCHHBIC HM3MEPCHHS, WCCICAOBAHUS  3aBUCHUMOCTEH
(bu3HYECKHUX BEIMYMH U TTIOCTAHOBKY OIIBITOB TIO MPOBEPKE MPEJIOKCHHBIX THITOTE3.

Bbonbiioe BHUMaHME yeseTcsl pEIIeHUI0 PaCUE€THBIX M KaueCTBEHHBIX 3anad. [lpu
9TOM JUIsl pacy€THBIX 3a7ad MPUOPUTETOM SBISAIOTCS 3a7aud C SBHO 3aJaHHOMU
du3nueckoll  MOJENbIO,  TO3BOJSAIOIIAE  MPUMEHSITh  HM3yYEHHBIC  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jesia Kypca, TaK U MHTETPHUPYS 3HAHUS U3 Pa3HBIX
paznenoB. [y KaueCTBEHHBIX 3a]lad MPUOPUTETOM SBIAIOTCS 3aJaHUs Ha OOBICHEHUE
npoTeKkaHus (U3HUECKHUX SIBJICHHA M TPOIECCOB B OKPYXKAIOMICH XU3HU, TPeOyromme
BEIOOpa PU3NIECKON MOJIEIH TSI CHTYAIlUU MPAKTHKO-OPUCHTHPOBAHHOTO XapaKTepa.

B cootBerctBUu ¢ TpeboBanmsMu PI'OC COO k MartepuaqibHO-TEXHUYECKOMY
oOecrieyeHI0 yueOHOTo mpolecca 6a30BbIi YPOBEHb Kypca (PU3MKHU Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUsl JAOHKCH M3y4aThCsl B YCIOBUSX NMPEAMETHOTO KabwHeTa (hU3UKU
WIH B YCJIIOBHSIX MHTETPUPOBAHHOTO KaOMHETA MPEJIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.
B kabunere (pu3uku AOMKHO OBITH HEOOXOIMMOE JabopaTOpHOE OO0OpYIOBaHHUE IS
BBITIOJTHEHUST YKa3aHHBIX B IIpOrpaMMe Mo (pU3MKe YUEHWUYECKUX MPAKTHUECKUX padoT U
JIEMOHCTPAIMOHHOE 000pYI0BaHNUE.

JleMoHcTpalimoHHOe 000pyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C MPHHIIUIIOM
MUHUMAJIBHOW JOCTATOYHOCTH M O0O0ECIICUMBACT IIOCTAHOBKY IEPCUMCICHHBIX B
nporpamMMe 1o (U3MKE KIIOUEBBIX JEMOHCTPAIMA IJIi HWCCIENOBAHUS H3y4aeMbIX
SIBJICHUW W TIPOIIECCOB, SMIUPUYECKUX M (YHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHHUI.

JlabopatopHoe oOopynoBaHHe JUII  YYEHHYECKHMX  MPAKTUYECKUX  padoT
dbopMupyeTcs B BUJIE TEMATHYECKUX KOMIUIEKTOB M 00ECIIEYMBAETCS B pacyéTe OJIHOTO
KOMIUICKTAa Ha JBYX oOOydJawmuxcs. TemMaTHYecKHue KOMIUICKTHI JIa0OpaTOPHOTO
000pyA0BaHHMSI JIOJDKHBI OBITH MIOCTPOSHBI HA KOMIUIEKCHOM MCTIOJIb30BAaHUN aHAJIOTOBBIX
U 1UQPPOBBIX MPUOOPOB, a TaKXKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BHUIE
U (pOBbIX J1TAOOPATOPHUH.

esu n3yyeHus yueoHoro npeamera «@U3nka



OCHOBHBIMHU LIETISIMU U3YUYEHHS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHUe UHTEpEca U CTPEMIICHUS O0YYAIOIIUXCS K HAYYHOMY M3yYEHUIO
IPHUPOJIBI, PA3BUTHE UX UHTEIIEKTYAIBHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

® pa3BHUTHE TMPEACTABICHWA O HAYYHOM METOJie TO3HaHUS U (opMuUpoOBaHHE
UCCIIEA0BATENIHCKOIO OTHOMICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yJibTaTa HM3y4yeHHsS OCHOB
CTpOCHHMs MaTepuu U GyHAaMEHTATbHBIX 3aKOHOB (PU3UKWU;

e (opmupoBaHue yMeHUU OOBSICHSTH SBJICHUS C HCIIOJIB30BaHHEM (DU3UUIECKUX
3HAHWUW U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHWE TMPEACTABICHUM O poiau GU3UKA JUIsT  Pa3BUTHUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH.

JlocTikeHue STUX Iesel oOecreyrBaeTcs pELICHHEM CIEAyIIUX 3a1ad B

npoliecce u3ydeHus Kypca GU3MKU Ha YpOBHE CPEIHEro o01iero oopa3oBaHus:

® [puUOOpETeHHE CUCTEMBbI 3HAHMM 00 OOHmMX (U3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWsIX, BKIIOYAsS  MEXaHUKY, MOJEKYISIpHYIO  (HU3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DM3HUKY U IEMEHTHI aCTPO(U3HKY;

e (opmupoBaHHME yMEHUI TPUMEHITh TEOPETUYECKUE 3HAHUS A1 OOBSICHEHUS
bU3HMYECKUX SIBIICHUM B MPUPOJAC M AJis MPUHATHS MPAKTUUYECKUX PEIICHUN B
MMOBCETHEBHOM JKU3HU,

® OCBOCHHE CIOCOOOB PEIIeHUs Pa3IMYHbIX 33/1a4 C SIBHO 3aJaHHON (hU3MYECKOU
MOJIEJIbIO, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOSTENBLHOE CO3/1aHne (U3HUECKON
MOJIEJH, aIEKBATHON YCIIOBUSAM 3a]1a4H;

e TMOHMMaHuE (UIMYECKUX OCHOB M TNPUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHX IPOLIECCOB, MX BIHUSHHUS Ha OKPYKAIOIIYIO
cpeny;

® OBJAJCHHE METOJaMHU CaMOCTOSATEIBHOIO IUIAHUPOBAHMS M IPOBENCHUSA
GU3MYECKUX HKCIEPUMEHTOB, aHaldu3a M HHTEpHpeTanuu WHOOpMAIUH,
OTIpeJIeNICHUs TOCTOBEPHOCTH MOJIYYEHHOT'O PE3yNbTaTa;

® CO3JaHUE YCIOBUH [UIsl Pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOH JECATEIBbHOCTH.

MecTto yyeOHOro npeamera «®@u3uka» B y4eOHOM IJIaHe

Ha w3ydenune ¢usuku (0a30BBIi ypOBEHb) HAa YpPOBHE CpEIHEro OOIIEero
obpazoBanusi orBoauTcs 136 dacos: B 10 knmacce — 68 yacoB (2 yaca B Henenw), B 11
Kiacce — 68 gacoB (2 gaca B HEJIEIIO).

[lpennaraembiii B mporpamMme 1o (U3MKE TMepedyeHb J1abopaTopHBIX U
NPAKTUYECKUX PabOT SBISIETCS] PEKOMEHAOBAHHBIM, YUUTEIb Je/IaeT BHIOOp MPOBEICHUS
7a00paTopHbIX pabOT W ONBITOB C YYETOM HHIAUBUAYAJIBHBIX OCOOEHHOCTEU
00yyJaromuxcsi.

®opmbl yuéTa padoueii nporpaMMbl BOCHHTAHUA
Ota paboTa OCYIIECTBISETCS B CIEAYIONNX (hopMax:

1. TloOGyxnenue oOywarommxcss coOMOJaTh HAa ypOKE OOLIENPUHATHIE HOPMBI
MOBE/ICHMSI, TIpaBUJia OOIICHHUS] CO CTapIIMMU (MEeJaroru4eckKuMu pabOTHUKAMH) U
CBEPCTHHKaMHU  (OOy4arolMMUCs), NPUHIUIB  y4eOHOW  JUCHUIUIMHBI |
CaMOOpTaHU3aL1H.



[TpuBnedyeHne BHUMaHUS OOYyYaOLIMXCA K IIEHHOCTHOMY AaclEeKTy H3y4aeMbIX Ha
ypOKax IpeIMeTOB, IBJICHUH, COOBITUH uepes:

JEMOHCTpPALMIO  OOydyarolUMCi  NPUMEPOB  OTBETCTBEHHOrO,  I'Pa)JIaHCKOTO
NOBE/ICHHUSL, ITPOSIBIICHUSI YEIOBEKOIO0US U 10OPOCEPIE€UHOCTH;

oOpallleHre BHUMaHHUS Ha HPABCTBEHHBbIE ACMEKThl HAYYHBIX OTKPBITUH, KOTOpHIE
M3Yy4aroTCs B JAHHBIM MOMEHT Ha YPOKE;

Ha SpKHUX JesATeNed KyJIbTYypbl, YYEHbIX, MOJUTHUKOB, CBSI3aHHBIX C M3y4aeMbIMHU B
JQHHBII MOMEHT T€MaMM, Ha TOT BKJIaJ, KOTOPBIM OHM BHECIM B PA3BUTHE HAIIECH
CTpPaHbl U MHUpPA, Ha JOCTONHBIE MOAPAKAHUS MPUMEPHI UX JKU3HHU, HA MOTUBBI UX
IIOCTYTIKOB;

UCMOJb30BAaHUE Ha YpoKax HHGOpMAIMH, 3aTparduBalollel BaXKHBIE COIHAJIBHBIE,
HPaBCTBEHHBIE, STUYECKUE BOIPOCHI.

Hcnonb30BaHne BOCMUTATENbHBIX BO3MOXKHOCTEH COJEp)KaHMSI Y4EOHOIo IMpeaMeTra
st GopMUpOBaHUS Yy OOYYAIOIIMXCS POCCUMCKUX TPAIUIIMOHHBIX JTYXOBHO-
HPAaBCTBEHHBIX M COLIMOKYJBTYPHBIX LIEHHOCTEH uYepe3 MoA0Op COOTBETCTBYIOLIMX
TEKCTOB JUIS YTCHHUS, IPOOJIEMHBIX CUTYyalUi JJ1s1 00CYXIeHUs B Kiacce.
WuunuupoBanue oOCYyKIEHUH, BbICKA3bIBAHUN CBOEr0 MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOILIEHHUS K U3yYae€MbIM COOBITUSAM, SIBIICHUSM, JIMLIAM.

BxiroueHne B ypoOK MIPOBBIX HPOLEAYP, KOTOpPHIE IIOMOTAIOT IOAJAEpXKaTh
MOTHUBAIIMIO OOYyYaroUIMXCAd K IOJIYYEHHUIO 3HAHUW, HaJa)KUBAaHUIO IO3UTHUBHBIX
MEXJIUIHOCTHBIX OTHOILICHUU B KJacce, ITOMOTAIOT YCTaHOBJICHUIO
No0pokenaTeaIbHONU aTMOC(hepbl BO BpeMsl YpOKa.

[IpumMeHeHne Ha yYpOKe MHTEPAKTHBHBIX (OpM pabOThl, CTUMYJIUPYIOLIUX
MO3HABATEIbHYIO MOTUBALIUIO 00YYaIOLIUXCS.

[Tpumenenue rpynmnoBoil padbOThl WM pabOTHl B Mapax, KOTOPbIE CIOCOOCTBYIOT
pPa3BUTUIO HAaBBIKOB KOMAaHAHOM pabOThl W  B3aUMOJEHCTBUIO C JIPYTHUMHU
00y4JaromuMHCs.

Br10op 1 ncnonp30BaHKE HA YPOKaX METOJIOB, METOJIUK, TEXHOJIOTHH, OKa3bIBAIOIINX
BOCIIUTATEJIBHOE BO3ACHCTBUE HAa JMYHOCTh B COOTBETCTBUU C BOCIMTATEIBHBIM
UJ€aJIOM, LIEIBIO U 33/layaMH BOCIIUTAHHUS.

NHannuupoBanue M NOANEPKKA MCCIEIOBATEIBCKOM AESATENBHOCTH IIKOJBHUKOB B
¢opmMe BKIIOYEHHS B YPOK Pa3IUYHBIX HCCIEIOBATEIBCKUX 33JaHUN, YTO daeT
BO3MOKHOCTb OOYy4arolMMCsl NMPUOOPECTH HABBIKM CAMOCTOSITEJILHOTO PEILEeHUS
TEOPETHUYECKON MPOOIEeMbl, TeHEPUPOBAHUSA U OGOPMIICHHSI COOCTBEHHBIX THIIOTE3,
YBOKUTEIBHOTO OTHOWICHUS K UYYXUM HIEsM, MyOJMYHOTO BBICTYIJICHHS,
apryMEHTHPOBAHUS U OTCTAUBAHUs CBOEH TOUKH 3PEHUSI.

10. YcraHoBiIeHHE YBaXKUTEIBHBIX, TOBEPUTEIbHBIX, HE(OPMAIIbHBIX OTHOIICHUH MEXIY

YUUTENIEM U YIeHUKAMH, CO3/IaHue Ha YPOKaX SMOLMOHAIEHO-KOM(OPTHON CPEIBI.

COILEP/KAHUE YYEBHOI'O ITPEMETA

10 KVIACC

Pazgen 1. ®Pu3uka 1 MeTOAbI HAYYHOT O IO3HAHUS
®usuka — Hayka o npupoje. HayuHble METOAbl MO3HAHUS OKPYXKAIOIIETO MUpa.

Ponnb 9KCIICPUMCHTA XU TCOPUHU B MMPOUCCCE IMO3HAHUA MMTPHUPOIBI. 9KCH€pI/IM€HT B (1)1/131/11(6.

MonenupoBanne (QU3MYECKUX SBIEHUH U TporeccoB. HayuHble THIIOTE3BI.

®u3nyeckue 3aKOHbl M TEOpUU. ['paHUIBl MPUMEHUMOCTH (U3MUYECKHX 3aKOHOB.
[IpyHIUIT COOTBETCTBUS.



Pone u Mecto ¢uzuku B GopMUPOBAHUHM COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B
MPAKTUYECKOU IeITeIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasoroBsie U TU(GPOBBIC U3MEPUTETHHBIC TPUOOPHI, KOMIIBIOTEPHBIC JATUNKH.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe nukeHre. OTHOCUTENIBHOCTh MEXAHUYECKOTO ABWKEeHU. Cuctema
orcyéra. TpaeKkTopus.

[lepemerienue, ckopocTh (CpeHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTEpUaJbHOM TOYKM, HUX MPOEKUUU HAa OCH CHCTeMbl KoopauHaT. CroxkeHue
IIEPEMEILCHUN U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TMpsAMOJUHEWHOe JBWXkeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIECHHUsS] MaTCPUAIbHOU
TOYKHU OT BPEMEHMU.

CBoOogHoe majgeHue. Y CKOpeHue CBOOOIHOTO MaICHHUS.

KpuBonuHeitHoe nBuxeHue. [[BUKeHUE MATEpPUAIIBHOM TOYKH IO OKPYKHOCTH C
ITIOCTOSIHHOM I10 MOJIYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA CKOPOCTh. Ilepuon u
yacTtoTta oOpaieHus. LlenTpocTpemMuTenbHoe yCKOpEHUeE.

TexHudeckne yCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHHUE: CIUAOMETP, IBH)KCHHUE
CHaps 0B, LICIIHbIC U pEMEHHBIE IIEpeJayu.

Jlemoncmpayuu

Mogens cucTteMbl OTCYETA, WIUIKOCTpAUUs KHHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHUS.

[IpeoGpazoBanue ABMKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHne Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenne paBMkeHHs Tena, OpOIIEHHOTO TMOJA VYIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepeHne yckopeHus CBOOOTHOTO Ma/IEHUS.

Hamnpasnenne ckopocTy npy JBUKEHUH 110 OKPY>KHOCTH.

Yyenuuecxuii sxcnepumenm, nabopamopmwvie pabomol

N3yueHne HEpPaBHOMEPHOTO JBWKEHHS C LEIbIO ONPENEICHUsT MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY IyTAMH, NIPOWICHHBIMM TEJIOM 34
MIOCJIE/I0BATEIbHBIE PABHBIE NMPOMEXYTKHM BPEMEHHU IIPU PABHOYCKOPEHHOM JIBM)KEHUU C
Ha4aJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BA3KOW JKUJIKOCTH.

N3yyenune nBuxeHus tena, OpOIIeHHOrO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanmun otHocurensHOcTH [amwites. Ilepsbiii 3akon Herorona. MHeprunanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HbroToHa miist
MaTepuanbHON TOUKU. Tpernii 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHOTo TsroreHus. Cuna tsxectu. IlepBas kocmMuueckasi CKOpOCTb.

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

Tpenue. Buapsl Tpenus (mMokosi, ckojibkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJBKEHUs U cuia TpeHus nokos. Kosdounuent tpenus. Cuna
CONPOTHUBIICHHUSI IPU IBM>)KCHUU TEJA B )KUJIKOCTH WM rase.

[ToctynaTenbHOE U BpalllaTeabHOE JBUKEHUE aOCONMIOTHO TBEPAOTO TEa.



MOMEHT CHJIbI OTHOCHUTENIBHO OCU BpailieHus. I1nedo cuibl. YcnoBusi paBHOBECHS
TBEPAOTO TENA.

TexHuuecKkrne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: MMOAIUITHUKY, JIBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AeOpMaIUH.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBeCHs TBEPIOTO Tesia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomuol

N3ydenue nBuxkeHus: Opycka o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTM CHJI yHPYTOCTH, BO3ZHHUKAIOIIMX B IMPYKUHE U
PE3UHOBOM 00pasIle, OT UX AehOopMaIlnu.

HccnenoBanue ycinoBUil paBHOBECHUS TBEPIOTO Tela, UMEIOIIETO OCh BPAILLCHHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

NmMmnynbc maTepuaibHOM TOUKH (Tena), CUCTEMbl MaTepUaIbHbIX TOoueK. MIMITysbC
CUJIbl W W3MEHEHHE HMITYJbCa Tela. 3aKOH COXPAHEHUS UMITyJbca. PeakTuBHOE
JIBH>KEHUE.

PabGora cuiibl. MOIIIHOCTE CHITBL.

Kunernueckas »oHeprusi MarepuaibHOM Touku. Teopema 00 U3MEHEHUU
KUHETUYECKON SHEPTHUH.

[TorenunaneHas 3Heprus. lloTeHuumanbHass 3HEpPrus yHpyro AeQOpMUPOBAHHON
npyxuHbl. [loTeHnManbHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHbIe U HEMOTEHIUANIbHBIE CUJIbl. CBSI3b pabOThl HEIOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKOW SHEPIHMH CUCTEMBI TeJl. 3AaKOH COXPAaHEHUS MEXaHUYECKON
SHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN [MHCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexona moTeHIIMAIBHON YHEPTUN B KWHETUYECKYIO M OOPATHO.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomuoi

N3yuenue abCOMOTHO HEYNPYTOro yaapa ¢ MOMOUIBIO ABYX OJMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBa3u pabOThI CUJIbI ¢ U3MEHEHHMEM MEXaHUYECKOM YHEPTUU Tella Ha
MIPUMEPE PACTSIKEHHUS PESUHOBOTO KIyTa.

Paznen 3. Mosekyasipaas Gu3uka 4 TEPpMOJIMHAMHKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT meopul
OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep ABUKEHUS U
B3aMMO/JICHCTBUS YaCTHI] BellecTBa. Mojelu CTpOeHUs ra3oB, )KUAKOCTEH U TBEPABIX Tell



U 00bSCHEHHE CBOWMCTB BEIIECTBA HA OCHOBE 3TUX Mojeseil. Macca u pa3Mepbl MOJIEKYIL.
KonuuectBo Bemectsa. [locrosinHass ABoranapo.

TenoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJAPHO-KMHETHYECKON
TEOpUHU WJEANBbHOIO raza. AOCONIIOTHAs TeMmIeparypa Kak Mepa cpelHeld KMHeTHYeCKOn
SHEPIMM TEIJIOBOTO IBMW)KEHMA vactul rasa. Illkana temneparyp KenbBuHa. ['a3oBble
3aKkoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. 3akon J[lanbTroHa. M3ompornecchl B
ujeallbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacrabiieHue
U30TPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

Texnuueckue ycTporuCcTBa U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIKME JAUCKPETHOE CTPOCHME BellecTBa, (hoTorpapuu MOJIEKYI
OPraHUYEeCKUX COCIMHEHUM.

OnpiTel 0 TG GY3UN KUAKOCTENH U Ta30B.

Mopenb OpOyHOBCKOTO JBUKEHHUSI.

Mogens onbita ITepHa.

OnbIThI, 10Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOIEHCTBHSI.

Mopnens, nrocTpupyronias Ipupoay AaBJICHUS I'a3a Ha CTEHKU COCYa.

OnbITEl, WUIIOCTPUPYIOIIME  yYpPaBHEHUE  COCTOSHMS ~ HJCAIBHOIO  Iasa,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomuol

Ornpenenenue Macchl BO3AyXa B KIACCHOM KOMHATE Ha OCHOBE M3MEPEHHI 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEPATypPbl BO31yXa B HEM.

HccnenoBanue 3aBUCHMOCTH MEXKy IapaMETpaMu COCTOSIHUS Pa3pexKEHHOTO rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepmonnHamuyeckass cucrema. BHYTpeHHsT DSHeprus TEPMOIMHAMHYECKON
cuUcTeMbl U crnocoObl e€ u3MmeHeHus. KonnyecTBOo TernoTel u paborta. BHyTpeHHss
SHEPIusl OJHOATOMHOIO HJEaJbHOIO rasa. Buael Termuonepenayu: TEIIONPOBOIHOCTS,
KOHBEKLIHSI, U3JIy4CHHE. Y IeJIbHAS TEIUIOEMKOCTh BelecTBa. KoauyecTBO TEMIOThI NpU
TerIonepeaaye.

[Tonsitne 06 aguadbatuom npouecce. [lepBblil 3akoH TepmonuHaMuku. [Ipumenenne
NEpBOTO 3aKOHAa TEPMOJIMHAMHKH K u3omporeccaM. [paduueckas wuHTEprpeTanus
paboThI raza.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMOCTh Mpo11eccoB B MPUPOJIE.

TermnoBbie Mammubl. [IpuHIMNBI AeiicTBUS TeuioBBIX MamuH. [IpeobpazoBanus
SHEpPruM B TEIUIOBBIX MammHax. KoahuimeHT none3Horo AeicTBUs TEIIOBOW MAIIMHBI.
[uxkn KapHo u ero ko3hUIMEHT MOJIE3HOTO ACUCTBUA. DKOJOTUYECKHE MPOOIEMbI
TEIJIOOHEPTEeTUKHU.

TexHudyeckne ycTpoMCTBA M NMPAKTUYECKOE IIPUMEHEHME: JBUraTeIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJWIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEW 3HEPruu Tela MPU COBEPUICHUH PAaOOTHI: BBUIET IMPOOKH
u3 OyTBUIKM IO/ JEHCTBUEM CXKAaTOTO BO3/AyXa, HarpeBaHUe 3(upa B JIATYHHOU TpyOke
nyTéM TpeHUS (BUACOAEMOHCTPAIIHS).

M3MmeHeHne BHYTpEHHEH sHepruu (TemMreparypbl) Teaa Npu Teronepeaaye.

OnbIT 110 aMabaTHOMY PACIIUPEHHIO BO3AyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenn mnapoBoid TypOMHBI, JBHUraTelsi BHYTPEHHETO CrOpaHuUsi, pPEaKTUBHOIO
JIBUTATEJIS.



Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3mepeHne yaeapHOM TEIIOEMKOCTH.

Tema 3. Azpezammnuvie cocmoanun geuyecmea. Pazosvie nepexoont

[TapooOpa3oBanne u KoHjeHcauus. McmapeHue u kuneHue. AOCONIOTHas H
OTHOCHUTEJIbHAs  BIAXHOCTh BO3Ayxa. HaceimeHHbslii mnap. YaenpHas TeIuioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Teépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHM30TPONUS CBOKCTB
kpuctauioB. JKuakue kpucramibl. CoBpemeHHble Marepuansl. [lmaBnenue wu
KpUCTaJIM3anus. Y aenbHas Tersora miasieHus. Cyoaumarus.

YpaBHEHHE TEIUIOBOrO OajlaHca.

TexHuueckue yCTpOMCTBA M  INPAKTHUECKOE NPUMEHEHHME: TUIPOMETp U
IICUXPOMETP, KaJIOPUMETP, TEXHOJOTHMH TOJYyUYEHHUS COBPEMEHHBIX MaTepHalioB, B TOM
YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCcTBa HACHILLIEHHBIX MMAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUU.

CriocoObl 3MEPEHHsI BIaXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJIEHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomuol

N3mepenne 0THOCUTENBHOM BIaXKHOCTH BO34YXa.

Pasnen 4. DiiekTpoauHaMmmuka

Tema 1. Inekmpocmamuxa

OnekTpu3auus Tell. DJNEeKTpUYecKui 3apsi. J(Ba BUIa SJIEKTPUUECKUX 3apsioB.
[IpoBOAHMKH, MUAAEKTPUKH U TOJYINPOBOJHHUKU. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsaa.

B3aumoneiicteue 3apsgoB. 3akoH Kynmona. TouyeyHbI 3JIEKTpUYECKUN 3apsijl.
DnekTpuueckoe nojie. Hanpspk€HHOCTH anekTpudeckoro nojst. [IpuHuun cynepno3unuu
3JIEKTPUYECKUX MOJIEH. JINHUM HANPSKEHHOCTH 3JIEKTPUUYECKOTO TMOJIA.

PaGora cun snexrpocratuueckoro mois. [loreHmman. PasHocTh moTeHIMANOB.
[IpOBOOHUKKA M JIHUDJIEKTPUKUM B  JJIEKTPOCTATHYECKOM 1nosie. JluanekTpuueckas
MIPOHULIAEMOCTb.

OnextpoéMkocTb. KoHaeHcaTop. DNEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE:  3JIEKTPOCKOII,
ANEKTPOMETpP,  DIJCKTPOCTATHYECKash  3alluTa,  3a3eMJIEHHE  DJIEKTPOnpuOOpoOB,
KOHJICHCATOP, KOIUPOBAJIbHBIN aIllapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCeTpolcTBO M IPUHLMT AEHCTBUS 3JIEKTPOMETPA.

BzaumonenicTBre HA3JIEKTPU30BAHHBIX TE.

DIIEKTPUUYECKOE TIOJIE€ 3APSHKEHHBIX TEI.

[IpoBOIHHMKH B 3JEKTPOCTATHYECKOM IOJIE.

DneKTpocTaTuyecKas 3alluTa.

JIMPNEKTPUKH B DJIEKTPOCTAaTUUECKOM MOJIE.

3aBUCHMOCTD AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAJM IUIACTHH,
pacCTOSIHUA MEXIAY HUMH U TUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomuol



M3mepenune 3J1eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoanunwtii 3n1ekmpuyeckuii mok. Toxu ¢ paznuunvix cpedax

DIEeKTPUUECKUN TOK. YCJIOBHS CYILIECTBOBAHUS AJIEKTPUUYECKOro ToKa. MICTOUHUKHN
Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsoxkenne. 3akon Oma Ju1s y4acTKa LEnu.

ONEKTPUYECKOE  CONPOTUBJICHHE.  YIENBbHOE  CONPOTHBIICHHE  BEILECTBA.
[TocnenoBaTenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COEIUHEHNE TPOBOAHUKOB.

Pa6ota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOIHOCTb 37IEKTPUUECKOTO
TOKA.

DNEeKTPOJBUKYILAs CUJIAa U BHYTPEHHEE CONPOTUBIECHHE MCTOYHHMKA TOKAa. 3aKOH
Oma a1 nosiHOM (3aMKHYTOM) AniekTpuueckoi nenu. Koporkoe 3ambIkaHHeE.

OJIEKTPOHHAsT NPOBOJMMOCTh TBEPHABIX METAUIOB. 3aBHCUMOCTH CONPOTHUBIICHUS
METaJUIOB OT TeMIleparypsl. CBEpXIPOBOJUMOCTb.

DneKkTpuuecKuil Tok B BakyyMme. CBOMCTBA 3J1E€KTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoObCcTBEeHHAs! U MPUMECHAasE TPOBOJUMOCTD MOITYITPOBOTHUKOB.
CaoiictBa p—n-niepexoa. [lonynpoBoaAHUKOBBIE TPUOOPHI.

DNEKTPUYECKHUI TOK B paCTBOPAX M PACILIaBaX MIEKTPOIMUTOB. DIIEKTPOJIUTHYECKAS
JMCCOLMAIUSL. DIESKTPOJIN3.

ONEeKTpUUYECKUN TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOSTEIBHBIN pa3psl.
Momnnus. [Tnazma.

TexHuueckne ycTpoucTBa U NMPAKTUYECKOE NIPUMEHEHHUE: aMIIEPMETP, BOJBTMETD,
peocTar, UCTOYHUKH TOKA, 3JEKTPOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP  CONPOTUBIEHHUS, BAKYYMHBI  JAMOJ, TEPMUCTOPHI U
(oTope3ncTopsl, NOTYNPOBOAHUKOBBIN TMOJI, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HANIPSKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LMIMHIPUUECKUX TPOBOJHUKOB OT JUIMHBI, TUIOIIA N
NIONEPEYHOI0 CEYEHUS U MaTepuaa.

CMelnaHHOE COeIMHEHNE POBOIHUKOB.

[Ipsmoe  u3MepeHme  IeKTpouBWKymed  cwibl.  KopoTkoe — 3aMblkaHue
raJIbBAHUYECKOI0 JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psan v IpOBOAUMOCTB BO3yXA.

OnHOCTOPOHHSAS MPOBOJAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3ydeHne cMEIaHHOTO COCIMHEHUS PE3ZUCTOPOB.

W3mepeHne 3neKTPOABMKYIIEH CHJIBI HCTOYHHKA TOKA M €r0 BHYTPEHHErO
CONPOTHBJICHHS.

HabGmronenue anexrponusa.

MexknpeamerHbie CBA3H

N3ydenne kypca ¢pusuku 6a30Boro yposHs B 10 ki1acce OCyIIECTBISETCS C yUETOM
COJIEP>KATEIBHBIX MEKIIPEAMETHBIX CBA3€H C KypcaMd MaTeMaTUKH, OMOJIOTMH, XUMHUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemmuvie noHamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJIEHUE, Hay4YHbIH (akT, TUIOTe3a, pu3NUecKas BEITWYMHA, 3aKOH, TEOpUs,
HaOJI0IeHNE, SKCTIEPUMEHT, MOJICIIUPOBAHNE, MOJIEINb, H3MEPEHHE.

Mamemamuxka: pelleHWe CHCTEMbl YpaBHEHUH, JuHeWHass (yHKuus, mnapaboia,
runepOosa, ux rpaduKu U CBOICTBA, TPUTOHOMETpUYECKHE (YHKIMU: CUHYC, KOCUHYC,



TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIAECTBO, BEKTOPHI M WX
MPOCKIIMU Ha OCU KOOPAWHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mexanwmdeckoe IBIKEHHWE B KUBOW mpupone, auddysws, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB (BUIbI TEIUIONEpEayu, TEIJIOBOE PaBHOBECUE),
NEKTPUUECKUE SIBJICHUS B )KUBOU MPUPO/IC.

Xumusi: JTUCKPETHOE CTPOCHUE BEIEeCTBAa, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJSIpHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPHBIX TeJ, XKUIKOCTEH U Ta3oB,
AIEKTPUYECKUE CBOMCTBA METAJIOB, SJIEKTPOTUTHYECKAsT TUCCOLIUAIINS, TalbBAaHUKA.

l'eoepagpus: BIaxXHOCTh BO3AyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKWE IBUKEHUN C HCIMOJIB30BAHHEM MEXaHU3MOB, YUET
TPEHUsI B TEXHUKE, MOJIIMIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUsS HMITYJbCa B
TEXHUKE (pakeTa, BOJOMET W JApPYrue), JBHUTATelb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOW XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU TIOJYYCHHUSI COBPEMEHHBIX
MaTepUaioB, B TOM YHUCJI€ HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHH, DJICKTPOCTaTUUYECKas
3al1UTa, 3a3eMJICHUE ANEKTPONPUOOpPOB, KCEPOKC, CTpYUHBIN IIPUHTED,
3JIEKTpOHATrpeBaTelIbHbIC MPUOOPHI, JIEKTPOOCBETUTEIbHBIC MPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Pasnen 4. DiiekTpoauHaMmuka

Tema 3. Maznummnoe nosye. INeKmpoOMaZHUMHAA UHOYKYUA

[ToctosiHHbIE MarHuThl. B3anMoneicTBHE NOCTOSSHHBIX MAarHUTOB. MarHuTHoe
nosie. Bekrop MarHuTHONM MHAyKUMH. [IpuHOWN Cyneprno3uuvy MarHUTHBIX TMOJIEH.
JlnHun MarHuTHOWM MHAYKUMKU. KapThHa TMHUA MarHUTHOM MHIYKIIMU T1OJISI TIOCTOSIHHBIX
MarHuTOB.

MarnuTtHoe ToJjie MPOBOAHUKA ¢ TOKOM. KapTuHa NTWHUA MHAYKIIUA MarHUTHOTO
MOJIST JUTMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOAHUKA, KATYIIKU
¢ TokoM. OnbIT OpcTeaa. BzaumonecTBue NpoBOJHUKOB C TOKOM.

Cuna AmMnepa, €€ MOAYJIb U HAIIPABIICHUE.

Cuna Jlopenua, €€ MOay/ib W HampaBlieHUE. [[BHKEHHE 3apsHKEHHOW 4YacTULbI B
OJIHOPOAHOM MarHUTHOM moiie. PabGora cunbl JlopeHria.

SBneHne 3JIEKTPOMArHUTHOW MHAYKUUU. [IOTOK BEKTOpa MarHUTHOM WHIYKLIHH.
DNEKTPOABMKYIIAs CUjla MHAYKIMU. 3aKOH JIEKTPOMArHUTHOU uHAyKiuu Dapanes.

BuxpeBoe »snexktpuueckoe 1mone. DNEKTPOABUKYINAS CHJIA HMHAYKIUH B
IIPOBOJIHUKE, ABUKYILIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM IIOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTS. SIBnenue CaMOUHTYKIIUH. DNEeKTpOoABMKYIIIAs cuia
CaMOMHIYKLIHH.

DHeprusi MarHUTHOT'O MOJIS1 KATYIIKA C TOKOM.

DNEKTPOMATrHUTHOE T0JIE.

TexHudeckrue ycTpoONCTBa M MPAKTUUYECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHuThl,  BJIEKTPOJBUIATEb, YCKOPUTENN  3JEMEHTAPHBIX  YacCTHII,
WHJYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE AJIEKTPOHHOTO My4YKa MarHUTHBIM TTOJIEM.

JIMHUY MHOYKUUA MAarHUTHOTO TOJIS.

B3aumopeiicTBue n1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.



HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBrieHUE PNEKTPOMATrHUTHOM UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTb JJICKTPOJBIDKYIIEH CHIIBI HMHAYKIHUHM OT CKOPOCTH W3MEHEHHS
MarHMTHOT'O MOTOKA.

SIBrieHne caMOMHAYKIIHUH.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomwl

N3ydeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue neCTBUS TOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMArHUTHON MHIYKIUH.

Paznen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbBIE KOJ1€OAHUA

KonebarenpHas cucrema. CBOOO HBIC MEXaHHUECKHE KojeOaHus. ['apMoHHUYecKue
koneOanus. [lepuon, yactora, amrmutyna u (asza xoneOaHuil. [IpyXKUHHBIN MasTHUK.
MaremaTnueckuii MasTHHUK. YpaBHEHHE TrapMOHUYecKUX Kojebanuil. IIpeBpaienue
SHEPTUU NPU FTAPMOHUYECKUX KOJICOaAHUSX.

KonebarenpHblit kKOHTYp. CBOOOAHBIC 2JIEKTPOMAarHUTHBIE KOJIEOAHUS B HJICaIbHOM
KOJeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYECKUMHU U DJIEKTPOMArHUTHBIMU
koneOanusmu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS DSHEPrUM B HJCAIBHOM
K0JIe0aTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aryxaromux KoyieOaHUsAX. BbIHyXICHHbIE MEXaHUYECKHE
Kojebanus. Pesonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennbiii Tok. CUHYCOMJANbHBIN EPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYJJHOE U IEUCTBYIOLIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancpopmatop. IlpousBonctBo, mnepenaya U NOTPEOJIEHHE BIEKTPUUECKON
SHEPruu. OKOJOTMYECKHUE PUCKU TMPU MPOU3BOACTBE IEKTpodHepruu. KynbTypa
UCIIOJIb30BAaHMS 3JIEKTPOIHEPIUU B TOBCETHEBHOM JKU3HMU.

TexHu4eckne ycTpoMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: AIEKTPUUECKUM 3BOHOK,
TEHEepaTop MEPEMEHHOIO TOKA, JIMHUH JICKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KoseOaTelnbHOW CHUCTeMbl  (NMPY>KUHHBIM WM
MaTeMaTUYEeCKUN MasATHHK).

HaOnronenue 3aTyxaronmx KojieO0aHui.

HccnenoBanne CBOWCTB BBIHYK/ICHHBIX KOJICOAHMI.

HaOnronenue pe3onanca.

CB0OOHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMmMbl  (3aBUCUMOCTH CHUJIBI TOKa M HAINpsOKEHUS OT BpPEMEHHU) s
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pesonanc mnpu  mocieAoBaTeNbHOM — COCAUHEHUM  PE3UCTOPA,  KATYIIKU
WHJYKTUBHOCTH U KOHAEHCATOPA.

Mogens ATMHUM JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanre 3aBUCMMOCTH TIEPHOJAa MaJIbIX KOJEOAHMIA TPy3a HA HUTH OT JIJTUHBI
HUTHU U MacChl Tpy3a.

HccnenoBanue MEepeMEHHOr0 TOKa B LENH W3 MOCIEAOBATEIBHO COCIUHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbBLE 60IHbL



Mexanuueckne  BOJHBI, ycnoBus — pacnpoctpaHeHus. Ilepuon.  Ckopocts
pacnpocTpaHeHus U AJuHa BoJHbI. [lonepeunsie U npo1osibHbIe BONIHBI. IHTEpdepeHus
U Tu(paKIusi MEXaHMYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMATrHUTHBIE BOJIHBL. YCIOBHUS M3JIY4Y€HHUS DJIECKTPOMATHUTHBIX BOJIH.
B3anmuas opuentranus BektopoB E, B, V B snexkrpomarnutHoil BonHe. CBoiicTBa
JJIEKTPOMArHUTHBIX BOJIH: OTPaXXCHHE, MPEJIOMJICHHE, MOJsApu3anus, Audpaxius,
unTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixkana 5>JIEKTPOMATHUTHBIX BOJH. IIpUMEHEHHME >SIEKTPOMAarHWTHBIX BOJIH B
TEXHHKE U OBITY.

[TpuHIMIBI painOCBA3H U TeneBuAcHU. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAKOLIEH CPEIbI.

TexHudyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIBTPa3BYKOBas JHMarHOCTMKa B TEXHUKE W MEIULMHE, pajap,
pamuonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE NMONEPEUHBIX U MPOI0JIBHBIX BOJIH.

KoneGmromeecs Teno Kak MICTOUHUK 3BYKA.

Haburonenne otpaxeHus: ¥ NpeJoMIIeHUSI MEXaHUYECKUX BOJIH.

Habmonenve nateppepeHunu u AUPppakuu MEXaHUYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0M M 4acTOTOM
KOJICOaHUH.

HccnenoBaHue CBOMCTB JJIEKTPOMAarHUTHBIX BOJH: OTPaK€HHE, IPEIIOMIICHHE,
noJsipuzanus, AMdpakuus, HHTepPepeHIus.

Tema 3. Onmuka

['eomeTrpuueckas ontuka. [IpsaMonuHerHOEe paclpOCTPaHEHUE CBETA B OJJHOPOJIHOMN
cpene. JIyd cBera. ToueyHblii HICTOYHHUK CBETA.

OtpaxkeHue cBera. 3aKoHbl OTpakeHMsl cBerTa. llocTpoeHune u300paxeHuil B
IJIOCKOM 3€pKale.

[Ipenominenue cBera. 3akOHBI IpeNOMJIEHUS cBeTa. AOCONIIOTHBIM IOKa3aTelb
npenomwsieHusd. IlonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblli  yroa  IOJHOTO
BHYTPEHHETO OTPAKCHUS.

Hucnepcus ceera. CnoxxHbIi cocTaB Oenoro ceera. LBer.

CoOuparomue 1 pacceuBaronie JuH3bl. ToHkas nuH3a. DokycHOE paccTosiHME U
onTHYecKass cuiaa TOHKOM JmH3bL. IlocTpoeHue wn3o0pakeHHid B coOuparomux U
paccenBaroux JruH3ax. @opMyiia TOHKOU JIMH3BL. Y BEIIMUYEHUE, 1aBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTHA FEOMETPUYECKON ONTHUKH.

BonnoBast ontuka. Mutepdepennus cBera. KorepeHTHble MCTOYHHMKHU. Y CIIOBUS
HaOIIOZeHU MAaKCHMyMOB M MHUHHUMYMOB B HMHTEP(EpPEHIMOHHOW KapTHHE OT IBYX
CHUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus ceta. JudpakiuonHas pemérka. YciaoBue HaOIOACHHS TJIaBHBIX
MaKCUMYMOB MpH MaJleHUU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE IPUMEHEHHME: OYKM, JIyIa,
doToanmnapar, NPOEKUUOHHBIM amnmapar, MUKPOCKOIN, TEJECKOI, BOJIOKOHHAs ONTHKA,
TU(PPaKIUOHHAS PEIIETKA, MOISIPOU.

Jlemoncmpayuu



[IpsiMmonuHeliHOE  pacmpoCTpaHEHHE, OTPaKEHHWE W MPEIOMJIICHHE  CBETa.
OnTuueckue npudopsI.

[TonHoe BHyTpeHHEe oTpaxeHue. Moelb CBETOBO/IA.

UccnenoBanue cBOMCTB U300pakeHUI B JIMH3AX.

Monenn MUKpOCKOIIa, TeJIeCKOoIa.

HaGmronenue unrepdepeHiuu ceera.

Ha6mronenne nudpakuun cBera.

HaGmronenue qucniepcuu cBera.

[TomyuyeHue criekTpa ¢ MOMOIIIBIO MPU3MBI.

[Tomydenwne criekTpa ¢ TOMOMIBIO AUPPAKITUOHHON PEIIETKH.

HaGnronenne nonsipusaiu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomuol

N3mepenue mokaszaTess MpeoMIICHUS CTEKIIa.

HccnenoBanue CBONCTB N300paKEHUH B JIMH3AX.

HalGnronenue nqucnepcuu cBeTa.

Paszpnesn 6. OcHOBBI ClIeHAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

['panunbl IPUMEHUMOCTH KJIACCHUYECKOW MeXaHUKHU. llocTymaTel cnenuanibHOU
TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTHM CBETa B BaKyyMe,
IMPUHIUII OTHOCUTEIBHOCTH DHUHINTEHHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHM M COKpalleHHE
JUTVHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBa3p Macchl C JHEPrME M MMIIYJIbCOM PEISTUBUCTCKOM YaCTHULIBI. DHEPrus
HIOKOS.

Pazgen 7. KBanToBasi puszuka

Tema 1. dnemenmot K6aHM 080U ONMUKU

®oronsl. Popmyina [lnaHka cBA3M 3HEpruM (OTOHA C €ro YaCTOTOM. DHEprus u
UMIYJIbC (POTOHA.

OtkpeiTie U uccienoBanne (ororpdexra. Ombite A. I'. CrometoBa. 3aKOHBI
dbotoaddexra. VYpaBHenue OiHmTerHa I  doTodpdekta. «KpacHas rpaHuUIIa»
dorordpdexra.

Jasnenne ceera. OnbiTel I1. H. JleGenena.

XUMHYECKOE JENCTBUE CBETA.

Texnudeckne yCTpOCTBA H  NPAKTUYECKOE TPUMEHEHHE: (POTOIIEMEHT,
¢doronaTunk, comHeyHas 6arapesi, CBETOINO/I.

Jlemoncmpayuu

®oTod(peKT Ha YyCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeLIHEro (oTodddexra.

Ceeroauo.

Conneunas G6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -YacTHII.
[Tnanerapnas moaens atoma. [loctynatel bopa. U3nydenue u norsoiienrue GOTOHOB NMpU
IepexoJie aromMa € OJHOTO YpOBHS JHEpruM Ha Apyrod. Buael cnextpoB. Cnexkrtp
YPOBHEH 3HEPruu aroMa BOJOpoAa.

BosHoBbie cBoiicTBa wactuil. Bonnbsl ge bpoinsg. KopnyckynspHO-BOJIHOBOM
JTyaJIA3M.



CHOHTaHHOE U BBIHYXJECHHOE U3JTyUYCHHE.

TexHuueckne ycTpoWCTBa U NMPAKTUUECKOE NMPUMEHEHHE: CHEKTPaIbHBIN aHAIN3
(ciexkTpockom), Jiazep, KBAHTOBBINA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbiTa Pezepdopna.

Ornpenenenue MJIMHBI BOJIHBI JIa3epa.

Habmionenne nuHeHYaThIX CIEKTPOB U3TYUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomuol

HaGnronenne nuHeigaToro cnekrpa.

Tema 3. Amomnoe s0po

OKCIIEpPUMEHTHI,  JIOKAa3bIBAIOIIME  CIOXKHOCTb CTpOoeHUs  sapa. OTKpbiTHE
paauoaktuBHocTU. OnbiThl Pesepdopna mo ompeaeneHuto coctaBa pajvOaKTHBHOIO
usnyuenus. CBoiicTBa anbda-, OeTa-, raMmma-u3nydeHus. Biusane paanoakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTEe TpoTOHa U HeWTpoHa. HykionHas wogenbs siapa ['elizenOepra—
WBanenko. 3apsan saapa. MaccoBoe uncio siapa. M30Tomsl.

Anbba-pacnian. DIEKTPOHHBIM U MO3UTPOHHBIN Oera-pacnan. ['amma-uzmydeHue.
3aKOH paJIMOAKTUBHOIO pacIaja.

DOHeprus CBsI3U HYKJIOHOB B siape. SnepHsle cuibl. JledekT maccsl sapa.

SnepHble peakuuu. /lesieHue U CUHTES sIep.

Anepusiit peakrop. TepmosiaepHblil cunTe3. [Ipobnembl M MEPCHIEKTUBHI SAEPHOM
DHEPTrEeTUKHU. DKOJIOTMYECKNE ACIIEKTHI SIAEPHON YHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HAOMIOACHHS ¥ PETUCTPAIIMU DIIEMEHTAPHBIX YACTHII.

dyHnaMeHTalbHbIE B3aUMOJIeHCTBUS. EAMHCTBO hM3MUeCcCKOl KapTUHBI MUPA.

TexHudyeckne yCTpOWCTBA M MNPAKTUYECKOE IIPUMEHEHHME: JO3UMETp, Kamepa
Bunscona, snepHbslii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YaCTHULL.

Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomol

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (poTorpadusim).

Pa3znen 8. DiieMeHTBHI aCTPOHOMHUM U aCTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMHUH. [IpuKiIaHOE W MHUPOBO33PEHUECKOE 3HAUYECHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE JIBH)KEHHUE.

ConHeynas cucrema.

Connue. ConHeuHast akTUBHOCTh. MlcTouHuk sHeprun CosiHLA U 3BE31. 3BE3bI, UX
OCHOBHBIE XapaKTEPUCTHKU. /[narpaMma «CHEeKTpasIbHbIN KIacC — CBETUMOCTbY. 3BE3/bI
[JIaBHOM MOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JIs 3BE3]] INIaBHOU
IoCJIeI0BaTeNbHOCTU. BHyTpeHHee crtpoeHune 3BE34. COBpPEMEHHBIE MPEACTaBICHUS O
IPOUCXOXKAEHUH U 3BoToMU CoNHIA U 3BE3/. DTanbl KU3HU 3BE3.

Mneunsiit Ilyte — nama ['anaktuka. Ilonoxkenne u nBmwxkenne ConHia B
lNanmaxtuke. Tunel ramaktuk. Paguoramaktuku u KBasapel. UEpHbIE ABIPBI B sapax
TaJAKTHUK.

Bcenennas. Pacmmpenne Bcenmennoil. 3akoH Xa00Oma. PazOeranme TajlakTHK.
Teopus bosbiioro B3peiBa. PenMkToBoe usnydyeHue.

MacmtabHas cTpykTypa Beenennoit. Metaranaktuka.



Hepeménnpie mpo6yieMbl aCTpOHOMUM.

Yuenuueckue nabnrooenus

HaGmronenust HEBOOpPYKEHHBIM TIJ1a30M C  HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN ISl ONIpEENICHUs MOJI0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3us1 CEeBEpPHOTO NOJIYIIApHUs U SIPKUE 3BE3BI.

Ha6mronenus B reneckon Jlynsl, mianer, Mneunoro I[1yTu.

O0o0mariee NOBTOpeHue

Ponp ¢u3uku 1 acTpOHOMHUU B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, COLMATIBHON U
ATHYECKON cdepax NesTeIbHOCTH YeJOBeKa, pojib U MeCTO (U3UKUM U acCTPOHOMUU B
COBPEMEHHON Hay4YyHOW KapTHHE MHpa, poiib (hu3mueckoil Teopuu B (OPMHPOBAHHUU
NpEJCTaBICHUN O (U3NYECKONW KapTHHE MHpa, MECTO (PU3UYECKON KapTUHBI MHUpPA B
o0LIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX MPECTABICHUN O IPUPO/IE.

MesxknpeamMeTHbie CBA3HU

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyIecTBIsETCS C yU4ETOM
COJIep KaTeNbHBIX MEKIPEAMETHBIX CBA3EH ¢ KypcaMd MaTeMaTUKU, OWOJIOTMH, XUMHUU,
reorpaduu U TEXHOJIOTHUHU.

MeoicnpeOmemmuvie noHAmus, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHHE, HAYYHbIM (hakT, Tunoresa, ¢puzndeckas BEIUYMHA, 3aKOH, TEOPHUS,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOICIMPOBAHKE, MOJEIb, U3MEPEHUE.

Mamemamuxka: penieHHE CHUCTEMbl YpaBHEHUN, TPUTOHOMETPHUUYECKHE (PYHKIUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HMX IMPOEKIMM HAa OCH KOOPAMHAT, CI0KECHUE BEKTOPOB, IPOU3BOJHBIE
AIIEMEHTApHBIX (QYHKUMNA, MPU3HAKU MOAOOUS TPEYroJbHUKOB, OMpENEICHHE IIIOIIaau
IocKkux Guryp u oobpEma Ted.

buonoeua: snexrpuyeckue sBICHUS B )KUBOM NMpHUpOE, KOJIeOATEIbHbIE IBUKCHHS
B )KMBOM NPUPOJE, ONTHYECKHUE SIBICHUS B XKUBOM NPHUPOAE, NECHCTBUE paJuallid Ha
JKUBBIC OPTaHNU3MBI.

Xumus: CTpPOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX TEl,
MEXaHHM3Mbl 00pa30BaHMs KPUCTAJUIMUECKON PEIIETKH, CIEKTPAIbHBINA aHAIN3.

l'eocpaghusi; MarHUTHBIE TONIOCAa 3€MIIM, 3aJIeKU MAarHUTHBIX Py, (poTochEéMKa
3€MHOM IIOBEPXHOCTH, IIPEICKA3AHUE 3EMIIETPSICEHU.

Texunonoeua:  TUHUM  DJIEKTpONEpeNay, TIEHepaTop  INEPEMEHHOro0  TOKa,
AJIEKTPOJIBUTATENb, MHAYKIIMOHHAS I1€Yb, paxap, paAUONPUEMHUK, TEIEBU30D, aHTECHHA,
tenegon, CBU-neub, IpOEKIIMOHHBIN annapar, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTapes.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueObHoro mpenamera «Du3mka» Ha YpPOBHE CPEIHETO OOIIEro
obpazoBaHusi (0a30BBIi YpPOBEHB) JOHKHO OOCCHEYUTh JIOCTHIKEHUE CIIETYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUSA Y4eOHOro mnpeamera «PuU3HUKa» JOJKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOy4YaloOlIUMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUMN, COOTBETCTBYIOIIMNX TPATUIIUOHHBIM
LEHHOCTSM POCCHUHCKOro OOIIECTBa, pacHIMpEeHUE >KU3HEHHOrO OMbITa M OMbITa



JEATEIbHOCTH B IPOLECCE pEaln3allid OCHOBHBIX HAIlPaBJICHUN BOCIHUTATEIbHOU
JIEATEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:xIaHCKOro BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3UIIMK OOydYaIoMmIerocs KaK aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOTO 00IIECTBa;

MIPUHSATHE TPaIUIIMOHHBIX 00111eYeTI0BEYECKUX T'YMaHUCTUYECKHUX u
JIEMOKPATUUYECKHUX LIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEpEcax TIPakIaHCKOTO
o0111ecTBa, y4aCTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIIBHBIMU MHCTUTYTAaMU B COOTBETCTBUU C UX
GYHKIIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOMN AEATEILHOCTH;

2) NIaTPMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON IPaXKIAHCKON UICHTUIHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHIMCKMX YUEHBIX B 00J1acTU (PU3HKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh  OIEHUBATh CHUTYalldi0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JIeSITEIBHOCTH YUYEHOTO;

OCO3HAHHWE JUYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYUBOTO OYAYIIEro;

4) 3cTeTHYEeCKOT0 BOCITUTAHUSA:

3CTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAs ACTETUKY HAay4YHOTO TBOPYECTBA,
npucymiero Gu3nIecKoi HayKe;

5) TpyA0BOr0 BOCIMTAHUS:

UHTEpPEC K Pa3IUYHBIM cdepamM MpoPecCHOHATHLHON AEATEILHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP Oymyiei
npodeccuu u peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30OBaHUI0O M CaMOOOpa30BaHUIO B 00JIacCTH
($buU3MKN Ha IPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrM4eCKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh  DKOJIOTHYECKOM  KYJIbTYpbl, OCO3HAHHE TJIOOATHHOTO
XapakTepa 3KOJIOTHYECKHUX MPoOIIeM;

IUIAHUPOBAaHUE M OCYIIECTBIICHHE ACHCTBUII B OKPY’XKAlOIIEl cpele Ha OCHOBE
3HaHUS LeJIel yCTOMYNBOIO Pa3BUTHSI YEIIOBEUECTBA,

pacuIupeHue OmbITa JACSTEIBHOCTH IKOJOTUYECKOW HANpPaBICHHOCTH HA OCHOBE
UMEIOLIUXCSl 3HAaHUM 10 (U3UKe;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS

c(hOopMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs PU3NUECKON HAYKH;

OCO3HAHUE LIEHHOCTH HAay4YHOU NEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUYECHUS
(U3UKM  OCYHIECTBJISATH  MPOEKTHYIO UM KCCIEIOBATENbCKYI  JACSTEIbHOCTh
WHJIMBUIYaJbHO U B TPYIIIIE.

METAINIPEJAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA
Ba3oBble JJornueckue AeiicTBUA:



CaMOCTOATENbHO (OPMYIUPOBATh U AKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONpeNeNATh UENH JAESITENIbHOCTH, 3aJaBaThb IapaMeTpbl W KPUTEPUU HX
JOCTUXKEHUS;

BBISIBJIATE 3aKOHOMEPHOCTH M IPOTUBOPEUMS] B PacCMaTpUBAEMBIX (PU3UUYECKUX
SIBIICHUSIX;

pa3pabaTbIiBaTh IUIaH pELICHHs MpoOJeMbl C YYETOM aHalln3a HMEIOUINXCS
MaTepUaJIbHBIX U HEMATEPUATIBLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATH COOTBETCTBUE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TOCIIEACTBUI 1€ATEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATh Pa0dOTy B YCIOBHUSIX PEalbHOTO, BUPTYAIBbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBrble ucciienoBarebcKue 1eMCTBUA:

BJa/JI€Th HAay4YHOM TEPMHUHOJOTHEH, KIIOYEBBIMU MOHATHUSMH W METOJaMHU
bu3znueckoi HayKH;

BJaJIeTh HAaBbIKAMHU Y4eOHO-MCCIIEIOBATEIbCKOW M IPOEKTHOM JesTeNbHOCTH B
oOnactu (pu3MKH, ClIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY ITOMCKY METOOB
pemieHust 3aaad  (U3MYUECKOIO COJEp)KaHMs, TMPUMEHEHHUIO pa3jIMYHbIX METO/I0B
MO3HAHUS;

BJAJIeTh BUAAMU  JIEATEIBHOCTH IO TIOJYYEHMIO HOBOTO 3HaHHUS, €ro
MHTEpIIpEeTaK, TPeoOPa30BaHUIO U MPUMEHEHHUIO B Pa3IMYHbIX yYE€OHBIX CUTyalUsX, B
TOM YHCJI€ MPU CO3/1aHUH YUEOHBIX TPOEKTOB B 00J1aCTH (PU3HKHU;

BBISIBJIAT IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3aj]ady, BbIABUraTh
TUIIOTE3y €€ pelleHUs, HaXOAUTh apryMEeHThI Ui J0Ka3aTeIbCTBa CBOMX YTBEpIKIEHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATH TOJYYEHHBIE B XOJE PELICHMs 3a/Jayd pe3yibTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTb W (opMmynmpoBaTb COOCTBEHHBIE 3aJadydl B  00pa30BaTEIbHOMN
NESITENIbHOCTHU, B TOM YHCJIE€ IPU U3yYEHUU (PUBHKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBbIT;

yMETh  IEpPEeHOCUTh 3HaHUs 1O  (U3MKe B  IPAKTUYECKYI0  00JIacTh
KU3ZHEEATEIBHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIJIBUI'aTh HOBBIE UJIEU, IPEAJIaraTh OPUTUHAIbHBIE TOAXO0/Ibl U PELICHMS;

CTaBHUTb MPOOJIEMBI U 337a4H, JOMYCKAIOILINE aJbTePHATHUBHBIC PEIICHUS.

PabGora ¢ undopmanueii:

BJIAJIeTh HAaBBIKAMU IOJydYeHUs HHPOpMalMM (PU3MUECKOTr0 COAECpKaHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBISATh IOMCK, aHAJIU3,
CHUCTEMAaTH3allMI0 W MHTEPIpEeTalni0 HHPOPMAIMKU PaA3IUYHBIX BHIOB U  (opMm
IPEJICTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCTOJIB30BATh CPeICTBAa MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
peIIeHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3a7a4 C COOI0ICHIEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKUM O€30MacHOCTH, TUTHEHBI, PECypcocOepeKeHus,
IPABOBBIX M ATUYECKUX HOPM, HOPM MHPOPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO COAEPXKAaHUS B PAa3IMYHBIX (GopMmaTax ¢ y4eToMm
Ha3HayeHus: MHPOpMalMd U 1eJIeBOM ayJIWTOpUHU, BbIOMpas ONTUMAJIbHYIO (GOpMy
IpeJICTaBICHUS U BU3YyaIU3allUu.



KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe eiicTBUSA:

OCYIICCTBIISITh OOIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JCATSIBHOCTH;

pacrno3HaBaTh MPEANOCHUIKYA KOH(MIUKTHBIX CUTYaIlMi U CMATYATh KOH(JIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOUKY 3PEHUS C UCIIOJIBb30BAHUEM SA3BIKOBBIX
CPEICTB;

MIOHUMaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOM MW WHIAUBHAYAIBHOU
paboTHI;

BBHIOMPATh TEMATUKY M METOJbl COBMECTHBIX IEUCTBUHN C YUIETOM OOIIUX UHTEPECOB
Y BO3MOXHOCTEN Ka)KJI0r0 4JeHA KOJUIEKTHBA;

MIPUHUMATh LEJIM COBMECTHOU JIESITENBHOCTH, OPTAaHU30BBIBATh U KOOPIUHUPOBATH
JIEUCTBUSA MO €€ NOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACHPEACIIATh POJIU C YUYETOM
MHEHHUM YY4aCTHUKOB, OOCY)X/IaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KAueCTBO CBOETO BKJIAJia M KAXKJIOTO YJYaCTHHKA KOMaHAbI B OOIIMA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraTb  HOBBIE TPOEKTHI, OLEHUBAaTh MJIE€U C IIO3UUUU  HOBU3HBI,
OPUTHHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3IUYHBIX CUTYaALUAX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKEHUE, ObITh UHUITUATUBHBIM.

PeryiasitTuBHbIC YHHBeEpPCAJbHbIE YUeOHbIC 1CHCTBUSA
Camoopranuszanus:
CaMOCTOSTENBHO OCYLIECTBIIATh MO3HABATENbHYIO JIEATEIBHOCTD B 001acT (QU3UKU
¥ ACTPOHOMMH, BBISBIISATH IPOOJIEMBI, CTABUTh U (OPMYIMPOBATh COOCTBEHHBIE 3a/Iauu;
CaMOCTOSITEIBHO COCTABJIATh IUIAH PELICHUS PAcUETHBIX M KaueCTBEHHBIX 3a]ady,
IUIAaH  BBINIOJIHEHUS MPAKTUYECKOM paboThl ¢ y4€TOM HMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHHI;
JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
paciupsATh paMKU y4eOHOTo MPEeAMETa Ha OCHOBE JIMYHBIX NMPEAIOYTEHUMH;
JienaTh  OCO3HaHHBIM  BbIOOp, apryMeHTHpoBaTb €ro, OpaTb Ha ce0d
OTBETCTBEHHOCTH 3a PELICHMUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (YOPMUPOBAHUIO M TMPOSBICHHUIO SPYAUIMU B 00nacTu (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHTYyalllsiM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJaJIeTh HaBbIKAMM I103HABATENbHON pe(IeKCUU KaK OCO3HAHMsI COBEPILAEMBIX
JNEHCTBUI U MBICIIMTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
UCTIONB30BaTh MPHUEMBI peIeKCHH IS OLCHKH CHUTYyallud, BBIOOpAa BEPHOTO
pelIeHus;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 110 UX CHUKEHUIO;
OPUHMMATh MOTHBBI M apryMEHThl JpPYIMX @IpM aHAJIM3€ pe3y/bTAaTOB
NEATEIIbHOCTH;
NPUHUMATDH ce0sl, MTOHUMas CBOM HEJOCTAaTKU U JOCTOMHCTBA;
IPUHUMATh MOTHUBBI W ApPryMEHTbl JpPYIMX I[P aHaJIU3€ pPE3yJIbTaTOB
NEATEIIbHOCTH;
IpHU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIMOKH.



B mporecce DOCTHKEHUS] JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOTPAMMBI 10
¢usmKe U1 ypOoBHS CpeaHero o0Iiero o0pa3oBaHus y 00y4aloIUXCsl COBEPIICHCTBYETCS
SMOLMOHATBHBIA MHTEIUIEKT, IPEAIOoIaralouii chopMUpOBaHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIONIETO CHOCOOHOCTh TOHMUMAaTh CBOE S3MOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HANPABJICHUS Pa3BUTH COOCTBEHHOW 3MOIMOHAIBHOM cepbl, OBITH
YBEpEHHBIM B ce0e;

CaMOpPETyJIUpPOBaHUs, BKIIOYAIOIIETO  CaMOKOHTPOJb, yYMEHHE NPUHUMAThH
OTBETCTBEHHOCTH 32 CBOE MOBEACHHE, CIIOCOOHOCTh aIalTHPOBATHCS K YMOLMOHATBLHBIM
WU3MEHEHHSIM U TIPOSIBISTH THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBALlMM, BKIIOYAIOUICH CTpPEMJICHHE K JOCTH)KCHUIO LENH U
yclexy, ONTHMM3M, HWHHIMAaTUBHOCTb, YMEHHE JEWCTBOBaTh HCXOAS U3 CBOUX
BO3MOXKHOCTEH;

IMITATUH, BKIIOYAIONMEH CIIOCOOHOCTh TOHUMAaTh SMOIMOHAIBHOE COCTOSHUE
JPYTUX, YIUTHIBATh €r0 MPH OCYLIECTBICHUU OOIICHMS, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEIKNBAHUIO;

COLIMATBHBIX HABBIKOB, BKJIIOYAIONINX CIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C
JPYTUMHU JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISTh HHTEPEC U pa3periaTb KOH(DIUKTHI.

IHPEIMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 10 kiacce npeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y O0YUAIONTUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pPoOJdb U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHi, B TPAKTUUECKOU JIeATEIbHOCTHU JIFOJIEH;

YUUTHIBATH  TpaHUIBl TPUMEHEHHUS  U3YYEHHBIX  (QU3WYECKUX  MOJEIEeH:
MaTepuajibHas TOYKa, MHEpLMaJIbHAs CHCTEMa OTcuéra, alOCOJIIOTHO TBEPIOE TEJO,
WJCANIbHBIM Ta3, MOJEIH CTPOCHUS Ta30B, JKUAKOCTEW W TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUMN 3apsi]] IpU pellieHnr (HU3NUecKuX 3a/1ay;

pacrnio3HaBaTh (pU3MYECKUe sBICHUS (MPOIECCH) U OOBIACHATH WX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOpUM CTPOCHUSI BELIECTBA W
ANIEKTPOJIMHAMUKUA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJUHEUHOE ABUKEHUE,
CBOOOJHOE MajJieHue TeJ, ABM)KEHHE MO OKPYKHOCTH, MHEPLMS, B3aUMOCHCTBUE TEl,
muddy3us, OPOYHOBCKOE NIBIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPIBIX TEJ, U3MECHCHUE
o0b€éMa Tel Mpu HarpeBaHUU (OXJIAXKIEHUM), TEIJIOBOE pPaBHOBECHE, HCIIapEHUe,
KOHJICHCALINsI, IJIABJICHUE, KPUCTAJUIN3ALMs, KUTICHUE, BIIaXKHOCTh BO3/1yXa, ITOBBIIICHUE
JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY IMapaMeTpaMu
COCTOSIHUS Ta3a B U30MPOLIECCaX, ANEKTPU3ALMS TEN, B3aUMOJICHCTBUE 3apsI0B;

OTMHUCHIBATh MEXaHWYECKOE JBW)KEHHUE, WCIOJb3ysS (PU3HUYECKHE BEITUYUHBI:
KOOpJMHaTa, MyTh, MEepeMElIeHHe, CKOPOCTh, YCKOPEHHEe, Macca Tela, Cuila, UMITYJIbC
Tena, KUHETUYECKas »JHEPrus, TOTEHIUaIbHAas DJHEPrus, MeXaHudeckas padora,
MEXaHHYECKasi MOIHOCTh, MPU OMHCAHUM TPABWILHO TPAKTOBATH (PU3WYECKUN CMBICI
UCIIOIb3YEMbIX BEJIMYMH, WX OOO3HAYECHWS W EIUHUIIBI, HaXOAUTh (DOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYUHY C APYTUMHU BEITUYNHAMU;

ONUCHIBATh U3YUYECHHBIE TEIUIOBbIE CBOMCTBA TENl M TEIUIOBBIC SIBICHUS, UCIOJIb3Ys
bu3nYecKre BETUYUHBI: JABJICHUE Ta3a, TEeMIEpaTypa, CpeaHsss KUHETHYECKass dHEPTHs
XA0THYECKOTO  JBMIKEHUSI MOJIEKYJ, CpPEIHEKBaJIpaTU4YHAs CKOPOCTh  MOJICKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, pabora rasza, ko3 UIHUEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOTO JBUTATEINS; MPU OMUCAHWM TMPABWIHHO TPAKTOBATh (U3UYECKUM



CMBICIT HCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W €JUHUIIbI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PM3MUYECKYIO BEIMYUHY C APYTUMHU BETUYMHAM;

ONMCHIBATh M3YYEHHBIE D3JIEKTPUUYECKUE CBOWCTBA BEUIECTBA M AJIEKTPUUYECKUE
ABIeHUS (TPOLIECCHI), HWCHOIB3Ys (U3NYECKHE BEIWYMHBI: JIIEKTPUYECKUN 3apsf,
AIEKTPUYECKOE I0JI€, HANPSHKEHHOCTD IOJISI, NOTEHIMAN, Pa3HOCTh MOTEHUUAJIOB; MpU
OMHMCAHUM TPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICH HCIOJNb3YEMbIX BEIUYUH, HUX
0003HaUEHUSI U EIMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTUMHU BETUUMHAMU;

aHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SBJIEHUS, UCTIONIb3Ys (PU3NYECKUE 3aKOHbBI
Y TNPUHIUIIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsl HproTOHA, 3aKOH
COXpaHEHMsS] MEXAaHUYECKOM HHEPruu, 3aKOH COXPAHEHUS MMIYJbCa, I[PUHIUI
CyNepHno3ulMy CUJI, NPHUHIMI PABHONPABUS HMHEPUUATBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHMsSI BEUIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b
CpelHeld KHHETHMYECKOW JHEPruu TEIUIOBOTO JIBIKEHUS MOJIEKYJT C aOCONIOTHOM
TEMIEpaTypol, MEepBbIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHS 3JIEKTPUUECKOIrO
3apsna, 3akoH KyloHa, mpu 3TOM pa3iauyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe BhIpaXKEHNE U YCIIOBUS (TPaHHULbI, 001aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHUHIIMIIBI JIEHCTBUS MAIIWH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBUS HMX OE€30IaCHOTO HCIOJNb30BAaHUS B IOBCEIHEBHOU
KU3HU;

BBITIOJTHSTH YKCIIEPUMEHTHI TIO UCCIEAOBAHUIO (PUBUUYECKUX SIBJICHHUH U MPOIIECCOB C
UCIIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, NpU 3TOM (OPMYIHPOBATH
npoOneMy/3aiauy M TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIJIOKEHHOTO 000PYAOBaHUS, TPOBOJIUTH OIBIT U (POPMYITUPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUYECKUX BEIUYUH, MPU ITOM
BbIOMpATh ONTHUMAJBHBIA CHOCOO HM3MEPEHHs] M MCIOJb30BAaTh M3BECTHBIE METObI
OLICHKH ITOIPEIIHOCTEN H3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTU MEXAY (PU3NYECKUMHU BETUYMHAMH C HCTOJIb30BaHUEM
NPSMBIX HU3MEPEHUH, TP 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3YNbTATHI
NOJTYYCHHON 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BUAE TaOIUIl W TpapuKOB, /EIaTh
BBIBOJIbI 110 PE3YJIbTATaM UCCIEA0BAHUS;

coOroaTh MpaBuiia 6€30MacHOro TPyAa MPHU MPOBEICHNUU UCCIeI0BaHUN B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4€OHO-UCCIEN0BATENBCKON MU MPOEKTHOM JEATENBHOCTU C
UCTIOJIH30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYAOBAHUS;

pemath pacy€THbIC 3aJa4d C SBHO 3aJaHHOW (PU3NYECKON MOJIEIBIO, HUCIOJb3YS
¢dbu3nUecKkue 3aKOHbl M MPUHIIMIBI, Ha OCHOBE aHajIM3a YCJIOBHUS 3a/laud BbIOMpaTh
($U3NIECKYI0 MOZEIb, BELACTATh (U3NYECKHE BETMYUHBI U (POPMYIIBI, HEOOXOAUMBIE IS
e pelieHusi, MPOBOJUTh PACUEThl M OLIEHHUBATh PEATbHOCTH IMOJYYEHHOTO 3HAYEHUS
(bU3UYECKO BETUYNHBI;

pelaTh KaueCTBEHHBIE 3a/Jaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUYHBYIO
LENOYKY PAacCyXIEHUIl C ONOpOod Ha HW3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nUecKre ABICHUS;

UCTOJIb30BaTh MPU PEHICHUH YYEOHBIX 3a/1ad COBpPEMEHHbIE HH()OPMALMOHHBIE
TEXHOJIOTMM U1 T[IOWCKAa, CTPYKTYPUPOBAHUS, HWHTEPHpETAlMd U MpeACTaBICHUs
y4eOHOM M Hay4YHO-MOMYJISIPHON MH(OPMAILIMK, TOTYYEHHON U3 pa3InYHbIX HCTOUYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATH MOJTy4aeMylo HH(OPMAIIHIO;

NPUBOJUTh TPUMEPHl BKIAJa POCCHUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUSI MO (U3HKE B IMOBCEIHEBHOM >KM3HU IJIA
oOecrieyeHnsi 0O€30MACHOCTH TpU  OOpaleHuu ¢ npudopaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, JJIsi COXPAHEHHUS 3/I0POBbSI U COONIONEHUS HOPM OKOJIOTUYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEH Cpelie;

paboTaTh B IPYIIIE C BBHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, TIIAaHUPOBATh
paboTy TpyYMIbl, palUOHAIBHO  pacHpelessTh OO0S3aHHOCTH M IUIAHUPOBATH
NEATENBbHOCTh B HECTAHJIAPTHBIX CUTYalLUsAX, aJ€KBATHO OLIEHMBATH BKJIAJ Ka)XJOI0 U3
YYaCTHUKOB I'PYIIIBI B peUIEHHE paccCMaTPUBAEMOM MPOOIEMBI.

K xonuy obyuenuss B 11 kiiacce mpeameTHbIe pe3ynbTaTbl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaXxarb c(hOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUM:

JeMOHCTPUPOBAaTh Ha TMpHUMEpax poiab U MecTo ¢u3MKu B (HOpMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHI, B NPAKTUYECKOW JEATEIBbHOCTH JIFOAECH, LEJIOCTHOCTh U E€IUHCTBO
dbuznuecKoi KapTUHBI MUPA;

YUUTBHIBATh TPAHULIBI MPUMEHEHUS! U3YyUYEHHBIX (PU3NYECKUX MOJENEeH: TOUYEUHBIH
AIEKTPUYECKAN 3apsAJl, JIyd CBETA, TOUCUHBIN MCTOYHUK CBETA, SAEPHAs MOJEIb aTOMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO si/ipa MPH pelIeHnH (PU3NYECKUX 3a]a4;

pacrno3HaBath (U3MUECKue SBICHHS (MPOLECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB DJIEKTPOJMHAMHUKM W KBAaHTOBOW (DU3HMKHU: 3JIEKTpUUYECKas MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XHMHMYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJICHCTBHE
MarHuTOB, 3JEKTPOMArHuTHas WHAYKIUS, J€HCTBHE MAarHUTHOTO MOJs Ha IPOBOJHUK C
TOKOM U JIBWKYIIMHCS 3apsifl, JIEKTPOMarHUTHbIE KoJieOaH!s U BOJIHBI, IPSIMOJIMHEITHOE
pacupoCTpaHEHHUE CBETa, OTpa)KeHHeE, IMpeloMJIeHHe, HUHTepdepeHlus, Iudpakuus u
MoJIsIpU3aliis CBeTa, JWCHepcHs cBera, (orodnekTpudeckuit 3dpdekt (pororddexr),
CBETOBOE [IaBJICHME, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa aTroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJUOAKTUBHOCTB;

ONMCHIBaTh HW3YYEHHBbIE CBOMCTBAa BEUIECTBA (DJIEKTPUYECKHE, MArHUTHBIE,
ONTHUYECKUE, DIIEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CpPE) U AIEKTPOMArHUTHbHIC
SIBJIEHUS (IIPOLIECCHI), MUCIONIBb3Yys (PU3NYECKUE BEIUYMHBL: ANEKTPUUECKUN 3apsjl, cuila
TOKa, DJIEKTPUYECKOE HAIPSDKEHHE, DIJIEKTPUYECKOE  CONPOTHUBIICHUE, DPa3HOCTh
MOTEHIIUAJIOB, AJIEKTPOABIDKYIIAs CUila, padoTa TOKA, MHIYKLMS MarHUTHOTO TOJIs, CUJia
Awmnepa, cuna JlopeHua, HMHAYKTUBHOCTb KATYIIKH, JHEPIUs DJIEKTPUUECKOrO H
MarHuTHOTO TOJIEH, TIEPUOJl U YacTOTa KojeOaHui B KoieOaTenbHOM KOHTYypE, 3apsil U
CHJIa TOKa B TMPOIECCE TapMOHMYECKUX ODJIEKTPOMArHUTHBIX KojeOaHUH, (OKycHOe
paccTossHHE M ONTHYECKas CWJa JIMH3bl, IpPU OINHCAaHUM NPaBUIBHO TPAaKTOBATh
(U3NYECKHil CMBICI MCTIOJIb3YEeMbIX BEIHYWH, UX O0O3HAYCHHS U €IMHUILIBI, YKa3bIBaTh
(dopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUNHY C APYTUMU BEIINIHMHAMU;

OMKCHIBATh U3yYEHHbIE KBAHTOBBIC SIBJICHUSI U MPOIIECCHI, UCMOJIb3Ys (PU3NYECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTA CBETA, SHEPIUs
¥ UMITYJIbC (POTOHA, IEPUOJ MOIYPACHaaa, SHEPTHs CBSI3U ATOMHBIX AJ€p, IPU ONUCAHUN
NPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOIB3YEMBIX BEIUYMH, NX 0003HAUECHUS U
€AVHMIIBI, YKa3blBaTh (HOPMYJbI, CBS3bIBAIOIIME JIAHHYIO (PU3WYECKYIO BEJIUYUHY C
JPYTUMU BEIMYMHAMHU, BBIUUCIATH 3HaYCHUE (DU3MUECKON BETTMUNHBI,

aHaAJIM3UPOBATh (PU3MUYECKUE TPOIIECCHI U SIBICHUS, UCIIOIb3Ys (PHU3UUECKHUE 3aKOHbI
Y NPUHLUIBL 3aKOH OMa, 3aKOHBI IOCJIEIOBATEIBHOIO U MAPAJUIEIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOW HWHIYKIMH, 3aKOH
IOPSIMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHbl OTPaKEHMsI CBETa, 3aKOHBI
IpeIOMIICHUs CBETa, ypaBHeHHe OWHIITeHHa Ui (poTodddekra, 3aKOH COXpaHEHUs
DHEPIUH, 3aKOH COXPAHEHMS MMIIYJbCa, 3aKOH COXPAHEHHs AJIEKTPUYECKOIO 3apsna,



3aKOH COXPAaHEHMSI MacCOBOI'0 YMCIIa, MOCTYyNaThl bopa, 3aK0H pau0aKTUBHOTO pacnajia,
Opyd STOM pa3liMyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaThu4ecKoe
BBIPAyKEHUE U YCIOBUS (TPAHMILIBI, 00IACTH) TPUMEHUMOCTH;

OTIpeNIeTATh HAMpaBlICHUE BEKTOpPA WMHAYKIMH MArHUTHOTO MOJISI MPOBOJIHHUKA C
TOKOM, CUJIbl AMIiepa 1 cuiibl Jlopenna;

CTPOHWTHh W ONHUCHIBATh H300paKEHHE, CO3/IaBAEMOEC TUIOCKHUM 3EpKaJioM, TOHKOM
JIMH30M;

BBITTOJTHATH YKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3HUECKUX SBICHUH U TIPOIIECCOB C
UCTIOJB30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEpPEHHH: TMpH 3TOM (POopMynupoBaTh
npobnemy/3aiady M THUIOTE3y Yy4eOHOTO OKCIIEPHUMEHTa, COOHMpaTh YCTAaHOBKY U3
IPEUI0KEHHOT0 000PYA0BaHUs, IIPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISITh MIPSIMbIE ¥ KOCBEHHBIE M3MEPEHUS (PU3NICCKUX BEIUYHH, TIPU 3TOM
BHIOMPATh ONTHMANBHBIA CIIOCO0 HM3MEPEHUS W WCIOJNB30BaTh HW3BECTHBIE METOJIBI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN;

UCCIIEZIOBATh 3aBHCUMOCTH (PH3UYECKUX BEJIMYMH C HCIOJIB30BAaHHEM TPSMBIX
WU3MEpPEHUH: TP O3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh pE3yIbTATHI
MOJYYEeHHON 3aBUCUMOCTU (PM3WYECKUX BEIMYMH B BUIE TaOJIUI U TpadHUKOB, J€1aTh
BBIBO/IbI IO PE3yJIbTaTaM UCCIIEAOBAHUS;

coOuro1aTh TpaBuiia 0€30MacHOro TPy/Aa MPH MPOBEIECHUH HCCIEIOBAHUI B paMKax
y4eOHOTO SKCIIEPUMEHTa, y4eOHO-HCCIEeNOBATENFCKON M TPOEKTHOW NEATEIBHOCTH C
UCIOJIb30BAHUEM U3MEPUTETBHBIX YCTPOMCTB U 1AOOPATOPHOTO 00OPYIOBAHNUS,

pemaTts pacy€THhIE 3a7add C SBHO 33JaHHON (U3NYECKON MOJIENBI0, MCIIONB3YS
¢u3ndeckne 3aKOHBI W TPUHIIMITBI, HA OCHOBE aHalW3a YCJIOBHSA 3aJadd BBIOMPATH
(bu3nUeCKyI0 MOJIeNb, BBIACTATh (PU3NYECKUE BEIMUYUHBI U (DOPMYITBI, HEOOXOAUMBIE NS
e€ pelieHusi, MPOBOJUTh PACU€Thl M OILIEHUBATHh PEATbHOCTh IMOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BETUYUHBI;

pemaTrh KadeCTBEHHBIC 3aJaud: BBICTPAMBATH JIOTUYECKH HENPOTHBOPEUYNUBYIO
HENOYKY pacCyXICHHIl C Omopod Ha HU3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCTIONB30BaTh NPU PEHICHHH YYEOHBIX 3a/1ad COBpPEMEHHBbIE HH()OPMALMOHHBIE
TEXHOJOTUU JJsi TIOMCKA, CTPYKTYPUPOBAaHUS, HWHTEPIPETAIMU U IPEACTABICHUS
y4eOHOM ¥ HAay4YHO-NOMYJISIPHON MH(OPMAIIMK, TOTYYEHHON U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHATM3UPOBATH MOITYYaeMyl0 HH(POPMAIIHIO;

OOBSICHATh NPUHIMUIBI JACUCTBUS MAaIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOWUCTB,
pasnuyaTh yCIOBUS UX O€30MAaCHOTO UCIOIB30BAHMS B IIOBCETHEBHOM KU3HU;

OPUBOANTH TPUMEPHl BKJIAJa POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOT UM,

UCTIOJB30BAaTh TEOPETHUECKUE 3HAHUS TO (PU3WKE B TIOBCEIHEBHOW JKM3HH IS
obOecrieyeHnsi O€30MACHOCTH TIPH  OOpalIeHUd ¢ TpudopaMu ¥ TEXHUYECKUMU
YCTPOWCTBAMH, JJIsl COXPAHEHHUS 3/I0POBbSI U COONIONEHUS HOPM HKOJIOTUYECKOIO
MOBEJICHUS B OKPY KAlOIIEeH Cpee;

paboTaTh B IpyMIe C BHIIOJHEHUEM PA3IUYHbBIX COIUAIBHBIX POJICH, IIIaHUPOBATh
paboTy Trpynmbl, pamUOHAIbHO pacHpelessiTh OO0s3aHHOCTH U IUIAHUPOBATh
JeSITENTPHOCTh B HECTAHNAPTHBIX CHTYAIMsIX, aJeKBaTHO OIIEHWBATh BKJIAJ KaXKIIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHHE PACCMAaTPUBAEMOM MPOOIEMEI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsimuecTBO 4acoB DJIEeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3aesioB U TeM Kontpoasmsie  TIpaxTiaeckue (uudposbIe)
NPOrpaMMal Bcero p p o0pa3oBaTeJibHbIE
padoThI padoThI pecypeb
Pazgen 1. PUBUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®du3nka 1 METOAbI HAYYHOTO ) bubnunoreka LIOK
' NO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no pazpeny 2
Pa3nen 2. MEXAHUKA
bubmnorexa IIOK
2.1 Kunevaruia > https://m.edsoo.ru/7f41bf72
bubmnorexa IIOK
2.2 Junamika / https://m.edsoo.ru/7f41bf72
bubmnorexa IJOK
23 3aKOHBI COXPAHEHHSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAIPHAA ®U3UKA U TEPMOINHAMMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KWHETHYECKON TeOpuHu https://m.edsoo.ru/7f41bf72
bubmnorexa IJOK
32 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHUS BEIIECTBA. 5 bubmnorexa IIOK
) da30BbIC MTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. DJIEKTPOJIUHAMHUKA
4.1 DIIEKTpOCTaTHUKA 10 1 bubnuoreka [IOK



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

https://m.edsoo.ru/7141bf72

[locTOsSIHHBIN AIIEKTPUYECKUHN TOK.

but6mmoreka [IOK

4.2 Toku B pa3IUUHBIX cpesax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE BpeMmst 2
OBILIEE KOJIMYECTBO YACOB IT10 63

[NPOI'PAMME



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

11 KUIIACC

Kosmn4yecTBO yacon DJIeKTPOHHBbIE
Ne /it HaunMeHoBaHMe pa3aesioB U TeM Kontpoasubie  IpakTiueckue (uu¢posbIe)
NMporpaMmmal Bcero p p o0pa3oBartejibHbIE
padoThI padoTbI pecypeb
Pazjnen 1. QJIEKTPOANHAMUKA
11 MarsuTtHoe 1ojJe. 1 1 3 bu6mmoteka [IOK
' DJeKTpOMarHUTHAS WHAYKIUS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
71 MexaHn4eCKue U 3IEKTPOMArHUTHbIE 9 1 bubnuoteka [IOK
) Koyie0aHus https://m.edsoo.ru/7t41c97c
29 MexaHH4eCKue U IEKTPOMArHUTHBIE 5 1 bubnuoteka [IOK
’ BOJIHBI https://m.edsoo.ru/7t41c97¢c
bu6mmoteka [IOK
2.3 Onuia 10 3 https://m.edsoo.ru/7t41c97c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI cIEHAIBHON TEOPUU 4 1 bu6mmoteka [IOK
) OTHOCUTEIIBHOCTH https://m.edsoo.ru/7t41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6nmmoteka [IOK
4.1 DJIEeMEHTHI KBAHTOBOM ONITUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7t41c97c
bu6nmmoteka [IOK
4.3 ATOMHOE 571p0 > https://m.edsoo.ru/7t41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU
51 DJIeMEHTBI aCTPOHOMUU U 7 1 bubmmoreka [JOK
) acTpoU3HKU https://m.edsoo.ru/7t41c97¢c
Hroro no pazuneny 7
Pa3nen 6. OBOBLIAIOILIEE IOBTOPEHHUE
bubnuoreka LIOK
6.1 Obobmaromiee nosToperne 4 https://m.edsoo.ru/7f41c97¢c
Htoro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
I[MTPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

KAJIEHAAPHO-TEMATUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
No Kosn4yecTBo yacos Jara DJIeKTPOHHBbIE LM (POBbIE
A Tema ypoka Koutpoabubie IIpakTuyeckue oOpa3oBaTe/ibHbIE
n/n Bcero U3y4YeHMsI
padoThI padoTbI pecypchl
| Hayeme werom noamn 1 o209 ~ BuomiorexaIOK
' https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIET0 MUPa
Ponb u Mecto Gpusuku B
dbopmupoBaHUH
) COBPEMEHHON Hay4YHOU 1 05.09 bubmmoreka [JOK
KapTHUHBI MUpPa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IeATETHbHOCTH
oen
Mexanuueckoe ABUKECHHE.
3 examctrors J— 1 09.09 Bubamorexa HOK
' ’ https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOPOCTH,
YCKOpEeHHE
4 PaBHOMepHOE 1 12.09 bubnuoteka [IOK
NPSMOJIMHEHHOE ABMKEHUE ) https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEeHHOE 1 16.09 bubnuoteka [IOK
NPSMOJIMHEHHOE ABMKECHUE ) https://m.edsoo.ru/ff0c372e
6 5‘2223?332 cBoBOTHOTO I 19.09 bubmmorexa TIOK
' https://m.edsoo.ru/ff0c39¢cc
naJCHUS
7 Do vorepnanmott 1 2300 ~ bubmorexa LIOK
' https://m.edsoo.ru/ff0c3ada
TOUKH 110 OKPYKHOCTHU
3 [IprHIMI OTHOCUTENBHOCTH 1 26.09 bu6motexa [IOK

lManunes. MuepuuanbHbie

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cucrteMsl orcyera. [lepBblit
3akoH HrroToHa

Macca Tena. Cuna. [Ipuniun

9 cynepro3uuuu cui. Bropoi 30.09 bubmmoreka [JOK
3akoH HproToHa 1J1st ) https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOUKH

10 Tperuit 3akoH HproTOHA 11714 03.10 bu6mmoteka [IOK
MaTepHUaIbHBIX TOYECK ' https://m.edsoo.ru/ff0c3be8
3aK0H BCEMHPHOTO

1 TsroreHus. Cuja TSKeCTH. 07.10 bu6mmoreka [IOK
[TepBast kocMudeckast ' https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyrocTtu. 3akoH 10.10 bubmmoreka [JOK
I'yka. Bec tena ' https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdumment

13 zgiiﬁnffffm npu 14.10 bubmmorexa TIOK

' https://m.edsoo.ru/ff0c3{76

JIBIDKCHHH TeJIa B )KUJIKOCTH
WJIN Ta3e
[TocTynatenpHOE U
BpallaTeIbHOE JBUKEHUE

14 a0COJIFOTHO TBEPJIOTO TENA. 17.10 bubmmoreka [JOK
MowmeHT cuibl. [lnedo cubl. ' https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS
TBEPAOIO Tena
Nmnynsc MatepranbHON
TOYKH, CHCTEMBI

15 MaTepUaIbHBIX TOUEK. 21.10 bubnuoteka [IOK
NMitynbe cuibl. 3aKOH ' https://m.edsoo.ru/ff0c43d6
COXpaHCHHUS UMITYJIbCa.
PeakTuBHOE IBMKECHUE

16 PaGoTa 1 MOIITHOCTH CHIIBL. 24.10 bubnuorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Kunernueckas sHeprus
MaTepUAIILHON TOYKH.

Teopema 00 n3MeHeHUU
KMHETUYECKON PHEPTUH

https://m.edsoo.ru/ff0c4502

17

[ToreHumanpHas sHEPruUs.
[TorenunanpHas sHEprUs
ynpyro nehopMUpOBaHHON
npyxuHsbl. l[loTeHnmanpHas
SHEpIrus Tena BOINU3U
IIOBEPXHOCTH 3eMIIH

07.11

bubnuoreka LIOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHumanpHbIE U
HEIMOTEHUUAJIbHBIE CUJIBI.
CBs13b pabOTHI
HEIMOTEHIUAJIbHBIX CHII C
U3MEHEHNEM MEXaHUYECKOMN
SHEPIUH CUCTEMBI TeJl. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU
SHEPTUH

11.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas paborta
«HccnenoBanue cBsi3u
paboThI CUJTBI C UBMEHEHHEM
MEXaHUYECKOW SHEPTHUH TeNa
Ha MpUMEpE PacTsHKEHUs
PE3UHOBOTO KT'yTa

14.11

20

KontponpHas pabora mo
teme «Kunemaruka.
Jnaamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

18.11

bubnmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KHHETUYECKOU
Teopun. bpoyHoBckoe
nBwxkenne. udoyzus

21.11

bubnuoreka LIOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTtep JIBUKEHUS U
B3aMOJENCTBUS YaCTUI]
BelecTBa. Mojienu CTpoeHust
ra3oB, )XUIKOCTEHU U TBEPABIX
Tell

25.11

23

Macca monekyn. Konunaecto
BeecTBa. IlocTosHHasa
ABoraapo

28.11

24

TennoBoe paBHOBECHE.
Temneparypa u e€
nsMepenue. [lkana
temrieparyp Llenbcus

02.12

25

Uneanensprii raz 8 MKT.
OcHoBHoOe ypaBHeHue MKT

05.12

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOconroTHas TemMreparypa
KaK Mepa cpeaHen
KMHETUYECKON DHEPTUH
JBU>KEHUS MOJIEKYII.
YpaBuenue MenpaeneeBa-
Knaneiipona

09.12

bubnuorexa LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ['a30BbIe
3aKOHBI

12.12

28

JlabopaTtopnas pabota
«ccnenoBanne
3aBUCUMOCTU MEXTY
napaMeTpaMu COCTOSTHUS
pa3peKeHHOro ra3za»

16.12

29

H3omporiecchl B H1€aaIbHOM
rase u ux rpaduueckoe
peACTaBICHUE

19.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennsis sneprus
TEPMOJIMHAMUYECKON

23.12

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

CHCTEMBI U CIIOCOOEI €€
n3MeHeHus1. KoimmaecTBo
TEIJIOTHI U paboTa.
BuyTpenHsis sHeprus
OJTHOAQTOMHOTO UJI€aJIbHOTO
rasa

bubnuorexa LIOK
3 Bupet Teruionepenam 26.12 https://m.edsoo.ru/ff0c5c36
VY nenrHasg TEMII0EMKOCTD
32 ?Zﬁfﬁfﬁaﬁﬁﬂmmo 30.12 Bubnuorexa LIOK
' https://m.edsoo.ru/ff0c5¢36
TerIonepenaye.
AnmabaTHBIN TpoIiecce
[IepBbIid 3aK0H
33 TEPMOJUHAMUKU U €0 09.01 bu6mmotexa [IOK
MIPUMEHEHHE K ' https://m.edsoo.ru/ff0c5efc
H30IpoIeccamM
34 Eﬁﬁgﬁiﬁ“ﬁfﬁ;ﬁﬁl aon 13.01 Bubnmorexa LIOK
) ' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Mpuniun nevictBus u KITJ{ 16.01 bu6mmoreka [IOK
TEIJIOBOI MaITMHBI ' https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KITJ{ 20.01
37 DKonoruyeckue mpooIeMbl 23.01
TETJIODHEPTETUKHU
38 Sﬁ%iff;f;;aﬁgﬁmm 27.01 bubmmorexa HOK
’ ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIUHAMUKH
KontponpHas pabora 1o
39 TeMe «MonexkysipHas 30.01 bu6mmotexa LIOK

¢uznuka. OCHOBBI
TEPMOIMHAMUKHNY

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[TapoobpazoBanue u

bubnuoreka LIOK

40 KoHJieHcauus. Vicnapenue u 03.02 https://m.edsoo.ru/f0c63b6
KUIIEHHUE
AOcoiroTHas 1

41 OTHOCHUTEIbHAS BJIAXKHOCTH 06.02 buGnnorexa LHOK

o ' https://m.edsoo.ru/ff0c64d8

BO3yxa. HacwleHHpl ap
TBEpmoe Teno.
Kpucrannuyeckue u
AMOPQHEIE Tena. bu6mmotexa [IOK

42 AHM30TPOIHS CBOMCTB 10.02 https://m.c dsgo.ru 1££0c65£0
KpucTtamuioB. XKuakue
kpuctajuibl. COBpeMEHHbIE
MaTepHuabl
[InaBnenue u

43 KpHUCTaJUIM3aus. Y IeJIbHas 13.02 bubnuoreka LIOK
TEIJIOTA IIJIABJICHUS. ' https://m.edsoo.ru/ff0c6708
Cyb6numarus

44 YpaBHEHHE TEMIOBOTO 17.02 bubmmoreka [JOK
Oaranca ' https://m.edsoo.ru/ff0c6820
DnexTpu3auus Teil. Eu6amorexa [TOK

45 DnekTpuueckui 3apsa. JIsa 20.02 https:/m.c dS(])-E).ru I£f0c6bee
BH/JIa AJIEKTPUUYECKUX 3apsiIOB
[IpoBOHMKH, AUIIEKTPUKU U

46 HOJIYIIPOBOJIHUKH. 3aKOH 2702 bu6mmotexa [IOK
COXpaHEHUS IEKTPUUECKOTO ' https://m.edsoo.ru/ff0c6bee
3apsiaa
BzaumoperictBue 3apsa0B. Bubmmotexa LIOK

47 3aKkoH KYJ'IOHa; ToueuHbIit 03.03 https://m.edsoo.ru/f0c6eed
AIEKTPUICCKUN 3apsij
Hanpsx€HHocTh

48 3J'ICKI:)1“pI/I‘IeCKOFO oJIsl. 06.03 bubmmorexa HOK

[IpuHIMD cynepno3unuu

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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

IIEKTPUYECKUX MOJIEN.
JInHnn HanpsKEHHOCTH

49

Pabora cun
3JIEKTPOCTATUYECKOTO IMOJIA.
Ilorenmman. Paznocth
MMOTEHIINAJIOB

10.03

bubnuoreka LIOK
https://m.edsoo.ru/ff0c6100

50

[TpoBOOHUKY U AUDIEKTPUKH
B DJIEKTPOCTATUYECKOM I10JIE.
Jusnexrpuyeckas
IIPOHULIAEMOCTh

13.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCT.
Konpaencarop

17.03

Bbubnuorexka LIOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa

20.03

bubnuoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas paborta
"U3mepenue
AIIEKTPOEMKOCTH
KOHJIeHcaTopa"

31.03

54

[IpuHUMD AEUCTBUS U
MPUMEHEHHUE KOHIEHCATOPOB,
KOIUPOBAJIBHOTO allapara,
CTPYHHOI'O MPUHTEPA.
DIeKTpocTaTuyecKast
3alIuTa. 3a3eMJICHHUE
AIEKTPONPUOOPOB

03.04

55

DNEeKTPUYECKUH TOK,
YCIIOBHSI €T0 CYIIECTBOBAHHUS.

IMoctosuusiil Tok. CHuia Toka.

Hanpsoxenue.
Comnpotusienue. 3akoH Oma
JUISl y4acTKa LeTH

07.04



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

[TocnenoBarenbHOE,
napaielbHOe, CMEIIaHHOE
CO€JIMHEHUE TPOBOAHUKOB.
JlabopaTtopnas pabota
«M3y4yenue cMemaHHOro
COCIMHEHHS PE3UCTOPOBY

0.5

10.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pabota n MomHoOCTh
NEKTPUUYECKOIO TOKA. 3aKOH
Jxoynsa-Jlenua

14.04

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

58

3akon OMa IS IOJIHOH
(3aMKHYTOM) AIEKTPUIECKON
nenu. KopoTkoe 3aMbIkaHUe.
Jlaboparopnas paborta
«3mepenue D/1C
MCTOYHHKA TOKA M €T0
BHYTPEHHETO
COTIPOTHBIICHHSI

0.5

17.04

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

59

DJNIEeKTPOHHAs MPOBOAUMOCTh
TBEPABIX METAJLIOB.
3aBHCHUMOCTD
COINPOTHUBIICHUS] METAJJIOB OT
TEMIIepaTypBhl.
CBepX1mpoBOIUMOCTh

21.04

60

DNEeKTPUYECKUl TOK B
BakyyMme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

24.04

61

[TonynpoBogHuku, ux
COOCTBEHHasl U IpUMeECHasl
npoBoauMocTb. CBolCTBA
p—n-niepexona.
[TosrynpoBoAHUKOBBIE
IPUOOPHI

28.04

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



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

DNEKTPUYECKHl TOK B
pacTBopax M pacIuiaBax

bubnuoteka LIOK

62 DJICKTPOTHITOB. ! 05.05 https://m.edsoo.ru/ff0c82ba
DIEeKTPOTUTHIECKAS
JUCCOMALUsL. DIEKTPOJINU3
DIIeKTPUUECKUI TOK B raszax.

63 CaMOCTOSATENbHBIN 1 1 08.05 bubmmoreka [IOK
HECAMOCTOSTEIBHBIA pa3psi. ' https://m.edsoo.ru/ff0c84ae
Mounus. [1na3zma
DnexTpuiecKkue npudopsl U
yeTponcTsa i ux bu6mmoreka [IOK

64 MPAKTUYECKOE TPUMEHEHHUE. 1 12.05 https://m.edsoo.ru/f0c86fe
IIpaBuita TeXHUKHN
0e30MmacHOCTH

65 O06o0mmaronuii ypok 1 15.05 bubmmoreka [JOK
«DNEKTPOAMHAMUKAY ) https://m.edsoo.ru/ff0c88be
KoHnTpoapHas padora o
TeMe «DIEKTPOCTATHKA. Eu6amorexa [TOK

66 [ToCcTOAHHBIN NEKTPUUECKUM 1 19.05 https:/m.c dS(])-E).ru /£f0c8a84a
TOK. TOKH B pa3IM4HbIX
cpemax»

Pe3epBHBII ypOK. BuGmuorexa LOK

67 KOHT}‘D'OJII:HaSI pabora 1o ) 1 22.05 https://m. edsoo.ru/fl0c8c56
TeMe "DIeKTPOIMHAMHKA
PesepHbiii ypox. bu6mmotexa [IOK

68 Obodmaromumii ypox no ! 26.05 https://m.edS(I)lo.ru/ffOc8f6c
temaM 10 knacca

OBUIEE KOJIMYECTBO UACOB 63

I1O ITPOTPAMME



https://m.edsoo.ru/ff0c82ba
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

11 KUIIACC

Ne
n/o

Tema ypoka

KoandecTBOo 4acosB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Hara
U3y4YeHMSs

JJIeKTPOHHBbIE IU(PPOBLIE
o0pa3oBaTre/ibHbIE

pecypcsl

ITocTossHHBIC MAaTHUTHI U UX
B3aNMMOJICHCTBHE.
MarnutHoe nosne. Bekrop
MAarHUTHOM MHIYKIIUU.
JIuanyu MarHUTHOM
WHIYKIUH

02.09

but6mmoreka [JOK
https://m.edso0.ru/ff0c9778

MaruuTHoe 1moJje
MPOBOJIHUKA C TOKOM. OIbIT
Opcrena. Bzaumoeiicteue
MMPOBOJHUKOB C TOKOM

05.09

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

JlaGoparopnas pabota
«M3y4eHne MaraHuTHOTO
MOJISt KATYIIKU C TOKOM»

09.09

bubmnorexa IJOK
https://m.edsoo.ru/ff0c98fe

JleficTBE MAarHUTHOTO I10JIsI
Ha IPOBOJAHMK ¢ TOKOM. Cuia
Awmmepa. JlabopaTopHas
pabora «MccnenoBanue
JIEUCTBUS OCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM»

12.09

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JleficTBE MAarHUTHOTO I10JIsI
Ha JIBUKYIIYIOCS
3apsuKEHHYI0 yactuiy. Cuna
Jlopenma. Pabora cutbt
Jlopenua

16.09

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9d {4

DneKTpoMarHuTHas
nHaykuus. [lotok BekTopa
MarHuTHOM uHaykiuu. J1C

19.09



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

WHAYKIUU. 3aKOH
IEKTPOMArHUTHOU
unnykiuu dapanes

JlaGoparopnas pabora
«HccnenoBanue SBICHUS
AJIEKTPOMArHUTHOM
UHIYKITAN

23.09

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NunykTtuBHOCTS. SIBIECHUE
camounaykuuu. J1C
CaMOUHIYKIUU. DHEPTHUs
MarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE
oJje

26.09

bubmnorexa IIOK
https://m.edsoo.ru/ff0ca600

TexHUYeCcKne yCTporCTBa U
WX IPUMEHEHHUE:
IIOCTOSIHHbIE MarHUTBHI,
AIIEKTPOMArHUThI,
3JIEKTPOJIBUTATEND,
YCKOPHTEH JIEMEHTAPHBIX
YacTUL, UHAYKIIMOHHAs [1€Yb

30.09

10

O6o0maromumii ypok
«MarsutHoe moJe.
DJeKTpOMarHUTHAs

VHIYKIUSD)

03.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KouTponsHas padora o
teme «MarHutHoe noiie.
DneKTpoMarHuTHas

WHIYKITHAS

07.10

bubmnorexa IIOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAaHUYECKUE
kosieOanus. ['apmMoHnYeckue
KosiebaHus. Y paBHEHUE
TAPMOHUYECKUX KOJICOAHMIA.

10.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

[IpeBpaienue s3Heprun

13

JlaGoparopnas pabota
«HccnenoBanue
3aBHCHMOCTH TIeproJia
MaJIbIX KOJIeOaHH rpy3a Ha
HUTH OT JUTMHBI HUTHU U
MAacCCBhI TPy3a»

14.10

14

KonebaTenpHbIN KOHTYP.
CBobOoHbBIC
AJIEKTPOMArHUTHBIE
KoJIeOaHMS B MICaIbHOM
KoJebaTeIbHOM KOHTYDE.
AHanorust Mexny
MEXaHUYCCKUMHU H
ANIEKTPOMArHUTHBIMHU
KOJICOAHUSIMU

17.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B
UIeaIbHOM KO0JieOaTeILHOM
KOHTYpE

21.10

bubmnorexa IJOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o
3aTyXaloIluX KoJeOaHUsIX.
BrinyxeHHbie
MeXaHH4YeCKUe KoaeOaHusl.
Pe3zonanc. BeiHyX1€HHBIE
3JIEKTPOMAarHUTHbIE
KoeOaHus

24.10

bubmnorexa IIOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CunycouanbHbIN
IIEPEMEHHBIN TOK. MOIHOCTh
MIEPEMEHHOI0 TOKA.
AMIUTUTYAHOE U
JNEHUCTBYIOIIEE 3HAUCHUE

07.11

bubmnorexa IJOK
https://m.edsoo.ru/ff0cbd34



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

CWJIbI TOKA 1 HAIIPSOKCHUA

18

Tpancdopmatop.
[TpousBoacTBO, epenaya u
MOTpeOJICHNE AIEKTPUIECKON
SHEpPIrUn

11.11

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHUE
IEKTPUYECKOT O 3BOHKA,
reHepaTopa epeEMEHHOIO
TOKa, JINHUU 3JIEKTponepeaad

14.11

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4ecKue puCcK Npu
MIPOU3BOJICTBE
anekTposneprun. KymbpTypa
UCTIOJIb30BaHUS
AIIEKTPOIHEPTUH B
MOBCEHEBHOW )KU3HU

18.11

21

MexaHuuecKue BOJIHBI,
YCJIOBHS paCIIPOCTPAHEHMUS.
[Tepuon. CxopocThb
pacnpoCTpaHEeHUs U IJINHA
BosHBIL. [lonepeynsie u
IIPOJI0JIbHBIE BOJIHBI

21.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTb 3ByKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

25.11

bubmnorexa IIOK
https://m.edsoo.ru/ff0cccOc

23

SHCKTPOMEIFHI/ITHBIG BOJIHBI,
WX CBOMCTBA U CKOPOCTb.
[Ixana QJICKTPOMArHuTHBIX
BOJIH

28.11

but6mmoreka [JOK
https://m.edsoo.ru/ff0cctel

24

[TpuHIUIIBI paguOCBSI3U U
TenesuaeHus. Passurtue
CPEJCTB CBSI3H.

02.12



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Pannonokamus

25

KounTpomnsnas padota
«Konebanust 1 BOJTHBDY

05.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc618

26

[IpssmonuHeriHOE
pacIpoCcTpaHEeHHE CBETA B
OJIHOPOJHOM Cpefe.
ToyeuyHbIi ICTOYHUK CBETA.
Jlyu cBera

09.12

bubmnorexa IJOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHue cBeTa. 3aKOHbI
OTpa)KEHHUsI CBETA.
[Toctpoenue n3006pakeHMil B
IIJIOCKOM 3€pKajie

12.12

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomiienne csera. IlonHoe
BHYTPEHHEE OTPAKECHUE.
[IpenenpHbIN yroJI MOJIHOTO
BHYTPEHHEIr0 OTPaKEHUs

16.12

bubmnorexa IJOK
https://m.edsoo.ru/ff0cd7{6

29

JlaGoparopnas pabora
«3mepenue moka3atess
MIPEIOMIICHHUS CTEKJIIA

19.12

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIun3sl. [locTpoenue
M300paKEeHUH B JIMH3E.
®opmyiia TOHKOW JIMH3BI.
YBennueHne JuH3bI

23.12

bubmnorexa IIOK
https://m.edsoo.ru/ff0cddle

31

JlaGoparopnas pabora
«HccnenoBanue cBOMCTB
M300pakeHUM B JIUH3AX»

26.12

32

Hucnepcus cBeta. Cil0KHbIN
coctaB Oelroro ceTa. LIBer.
JlaGoparopnas pabora
«Habmonenue nucnepcuun
CBETa»

30.12

33

WNuTtepdepenuns ceera.

09.01

but6mmorexa [{OK



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

HNudpakmus ceera.
JudpakunonHas pemeéTka

https://m.edsoo.ru/ff0ced22

HOHepe‘IHOCTL CBCTOBBIX

but6mmoreka [IOK

34 BouH. [lomsipuzanus cBeta 13.01 https://m.edsoo.ru/ff0cf02e
OnTuueckue npubopsl U

35 YCTPOMCTBA U yCIOBUS HX 16.01
0€30MacHOro MPUMEHEHUS
['paHuUIBl MIPUMEHUMOCTH

36 KJIaCCUYECKOM MEXAHUKH. 20.01 but6mmoreka [JOK
[TocTynatel cienuanbHON ’ https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEITHHOCTH
OTHOCUTENTBHOCTD

37 OJIHOBPEMEHHOCTH. 23.01 bubnunoreka LIOK
3amenneHue BPEMECHH U ' https://m.edsoo.ru/ff0cfa42
COKpaIlleHUE JJTUHBI
DHeprus 1 UMIYJIbC

38 PEISITUBUCTCKON YaCTHUIIBI. 2701 but6mmoreka [IOK
CBs13b MacChI C SHEpTUueH u ' https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
KounTponsnas padota

39 «Onruka. OCHOBBI 3001 bubmnorexa IIOK
CTeMaIbHON TeOpUn ' https://m.edsoo.ru/ff0cf610
OTHOCHUTEJIbHOCTH

40 ®otonbl. opmyna [Lnanka. 03.02 bubnunoreka LIOK
DHeprusi ¥ UMITYJIbC (HOTOHA ) https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEI0BaHUE

41 dbotoaddexra. OnbiTel A. I'. 06.02 Egg?jﬁiﬁii%{f/ FfOCtfed
CroneroBa
3akonHsl poTodrdekra.

42 VYpaBHeHue DUHIITEHHA IS 10.02 bubmnorexa IIOK

dororddexra. «Kpacnas
rpanuiay gorosrddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

43

JlaBnenue cBeta. OnbIiThl I1.
H. JleGeneBa. Xumuueckoe
NEeHICTBHUE CBETA

13.02

bubmnorexa IJOK
https://m.edsoo.ru/ff0d04a6

44

TexHudeckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHUE!
dhoTo3eMeHT, PoToaaATIHK,
coJiHe4Hast OaTapes,
CBETOAMOJ

17.02

45

Pemenune 3agay no teme
«DIEMEHTHI KBAHTOBOI
ONTUKN

20.02

bubmnorexa IJOK
https://m.edsoo.ru/ff0d0302

46

Mogaens atoma Tomcona.
Omnbitel Pezepdhopaa mo
pacCesiHUIO 0-4acCTHII.
[IimaneTapHas MoziesIb aTOMa

27.02

but6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

47

IToctynartsr bopa

03.03

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

N3nyyenue u noriomnieHue
($boTOHOB IpH TIEpexoe
aToMa ¢ OJJHOTO YPOBHS
SHEPIUM Ha ApYyrou. Buasl
CIEKTPOB

06.03

bubmnorexa IIOK
https://m.edsoo.ru/ff0dOafa

49

BomHoBEBIE CBOIICTBA YaCTHII.

Bonnsl ne bponns.
KopnyckynspHo-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYECHHE

10.03

bubmnorexa IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
pannoakTHBHOCTH. OTBITHI
Pesepdopna o
OTIPENIeTICHNIO COCTaBa
PaIMOAKTUBHOTO U3TyUCHHUSI

13.03

bubmnorexa IIOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CgnoiicTBa anbda-, 6eTa-,
raMma-m3nydeHus. BuusiHue
PaJIMOAKTUBHOCTH Ha JKHBBIC
OpTaHU3MBI

17.03

52

OTKpbITHE IPOTOHA U
HelTpoHa. M3oTomnsl. Anbda-
pacnaj. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
'amma-n3nyuenue

20.03

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B
anpe. S nepHple peakuuu.
SnepHbIil peakTop.
[TpoGnembl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE aCIEKThI
AJIEPHOM YHEPreTUKHU

31.03

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIC YACTUILHI.
OTKpBITHE TO3UTPOHA.
Meroabl HaOMIOAEHNUS U
PErUCTpPALIU 3JIEMEHTapPHBIX
yactull. Kpyribiid cton
«DyHIaMEHTAIbHBIE
B3anMoJieucTBUd. EnuHCTBO
(bU3UYECKON KapTUHBI MUPa»

03.04

bubmnorexa IIOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHS
actpoHomuH. [IpukinaaHoe u
MHPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMUU. Bug
3Bé3aH0r0 HeOa. Co3Be3aus,
SIpKHE 3BE3/TBI, TUTAHETHI, UX
BHJIMMOE JIBIKEHHE.
ConHeyHas cucTema

07.04

56

Comnaue. CongeyHas
aKTUBHOCTEL. UcTOYHMK

10.04



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

sHeprun CoJtHIIa U 3BE3]]

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3bI
TJIaBHOM
MOCJIEJOBATCIHLHOCTH.

BHyTpenHnee cTpoeHue 3BE3 .

CoBpeMeHHbIE
MPEICTABICHUS O
MIPOUCXOKICHUH U
sBostoruu CoJHITa U 3BE3]

14.04

58

Mueunsii [IyTe — Hama
I'anakTuka. Ilonoxenue u
nBrokenne CoJIHIa B
I'anakTuke. 'anakTuku.
YépHble AbIpHI B sIpax
raJjakTuK

17.04

59

Bcenennas. PazGeranue
ranaktuk. Teopus bonemoro
B3pbIBa. PennkroBoe
u3ilydeHue. MeraranakTuka

21.04

60

Hepemennbie npo0iaemsl
aCTPOHOMUHU

24.04

61

Kontponpshas pabora
«DNEeMEHTBI aCTPOHOMHH U
acTpopU3NKM»

28.04

62

O6o0matommii ypox. Poib
(hU3UKH U ACTPOHOMUU B
SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM,
COMMAJILHON U DTUYECKOU
cdepax AesITeIbHOCTH
YyeJIoBeKa

05.05




63

Oo6o6maromwmii ypok. Poib u
MeCTO (PU3UKH U AaCTPOHOMUH
B COBPEMEHHOM HAy4YHOUN
KapTUHE MUPA

08.05

64

O6o0matommii ypox. Pois
(hu3uYecKoi TeoOpun B
bopmupoBaHUH
IIPEACTABICHUN O
(bu3uYeCKoi KapTUHE MHPA

12.05

65

O6o6mmaromwmii ypok. Mecto
(bu3nUeCKON KapTHHBI MHpPa B
00IIIeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NpECTaBICHUI O IPUPOIL

15.05

66

Pe3epBHbIil ypoOK.
MarsauTHoe MnojJie.
DJIeKTpOMarHuTHas
WHYKLHUS

19.05

67

PezepBHbIil ypok. OnTuka.
OcCHOBBI cieIaaIbHON
TEOPUH OTHOCUTEIBHOCTH

22.05

68

Pesepnsiii ypok. KBanTtoBas
busnka. DIeMEHTHI
aCTPOHOMMHM U aCTPOPU3UKU

26.05

bubmnorexa IIOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB
IT1O ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIWYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT' O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /151 YHEHUKA

Mskumes I'. 4. ®uszuka. 11 knace: yued. 115 001eodpa3oBaTeIbHbIX OPraHU3aIINN:
6a30BbIi U yrayoma. yposuu /I'. SI.Mskumies, b. b. byxosues, B.M. Yapyrun; noxa pe.
H. A. ITapdenTtreBoii.

METOJANYECKHUE MATEPHUAJIBI J1JISA YUYUTEJISA

1. ®usuka. Paboune mporpammel. [IpenmerHas muHus y4eOHUKOB CEpUU
«Knaccuuecknii kype».10—11 kiaccsl : yued. mocodue amnst o6meodpa3zoBart.
opranuzanuii / A. B. lllatanuna. - M. : [Ipocsemienue, 2017.

2. Msxumes I'. SI. @usuka. 11 knacc: yuel. aiis o61ieo0pa3oBaTeIbHBIX OpraHU3aIui:
©a30BblIii 1 yrmy6a. yposuu /I. SI.Msxkumes, b. b. byxosnes, B.M. Hapyrun; nox pex.
H. A. ITapdenTtbeBoii.

3. MapdpentreBa H.A. CoopHuk 3anay no ¢usuke.10-11 knaccel: yueOHoe nocodue st
obmreoOpa3oBatenbHbix opranu3anuii / H.A. [lapdenTresa. - 8-¢ u3a. - M.:
[Ipocsemenue, 2018.

4. Caypos 10.A. [Toypounsie pa3padotku. 10 xiacc.

5. Mapon A.E., Mapon E.A. Onopsble kKoHCHIEKTHI U U hepeHnpoBaHHbIE 3aJa4H

6. 3a6otun B.A., Komuccapos B.H. Kontponb 3HaHMil, yMEHU 1 HABBIKOB YJaIIUXCS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[

. http://nsportal.ru - conmanpHas ceTh paOOTHUKOB 0Opa30BAHMSL.
http://markx.narod.ru/pic - ¢u3uka B mIKoOJIE.
http://festival.1september.ru/articles - pecTuBamb MegarornuyecKux UaeH
«OTKPBITBINA YPOK».

http://www.fizika.ru - calT njs yautenei PU3NK1 U UX YUYEHUKOB.
http://www.physics.ru - maTepuaisl 1o GU3MKe.

www.ege.edu.ru - nuadopmarmonnsiit mopran EID.
http://school-collection.edu.ru - exunas koyuekmus LIOPoB
https://phys-ege.sdamgia.ru — moptan ans noaroroBku k ['MA
https://m.edsoo.ru — 6mbmmoreka [IOK
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