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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOro YpoBHS Ha YpOBHE CpeIHEro oouiero odpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH W TpeOOBaHWUH K pe3ylbTaTaM OCBOSHHUS OCHOBHOM
oOpa3zoBaTenbHONW mporpammsel, mpenctaBieHHbIx B PI'OC COO, a Takxke ¢ yd€roMm
dbenepasibHON pabodeil MporpaMMbl BOCTHTAHUS W KOHIICTIIIMM TPENoAaBaHUs y4eOHOTO
npeamera «®Puszuka» B oOpaszoBaTenbHBIX — opraHmzammax —Poccuiickoit  deneparym,
peanu3yroux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copnepxanue TporpaMMbel 1O (pU3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI MHUpa oOydaromuxcs 10—11 kmaccoB npu o0yyeHun ux (usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noixoa. IIporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM ®I'OC COO k miaaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METarpeIMEeTHBIM
pe3ynbTrataM OOy4eHHs, a TaKK€ YYUTHIBAET HEOOXOAMMOCTh PEaU3alUU MEXIPEIMETHBIX
CBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpeaMeTamMu. B Hell ompexpemsroTcs
OCHOBHBIC 1€ M3Yy4YCeHHUS (PU3UKH HA YPOBHE CpeaHero oOmiero oOpa3oBaHWMs, IUIAHUPYEMbIC
pe3yabTaThl OCBOCHHMA Kypca (U3MKU: JIMYHOCTHBIC, MeETalpelIMeTHBIE, IpeAMETHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o (hu3uKe BKIIIOYAET:

® [UIaHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKH HAa 0a30BOM YpOBHE, B TOM UHCIIE

NpeMETHBIC PE3YJIbTAThI 10 TO/1aM O0YUYEHHS;

e cozaepxaHue yueOHoro npeamera «Pu3nkay mo rojgaM o0ydeHusl.

®dusnka Kak HayKa 0 HanboJiee OOIMIMX 3aKOHAX MPUPOJIBI, BEICTYIAs B KAY€CTBE yUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHHUK 00 OKpY)KarolleM MHpe.
[xompHBIA Kypc (U3UKH — CHCTEMOOOpa3yIOIIMK MJi €CTeCTBEHHO-HAYYHBIX YUeOHBIX
IPEMETOB, IOCKOJIBKY (PH3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHH, H3y4aeMbIX
XUMUeH, Ouosoruel, pusnueckoi reorpadueit m acrpoHommeit. Vcmonp3oBaHne M aKTHBHOE
npUMEHeHHe (U3MUECKUX 3HAHWU ONpeAessieT XapakTep M Pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHI B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TOJYYEHHS HOBBIX
MaTepHaJoB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue (u3MKu BHOCUT OCHOBHOM BKJIaJl B
(GbopMHpPOBaHHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaronuxcs, B popMupoBaHue yMEHUH
NPUMEHSTHh HAyYHBIH METOJI TIO3HAHUS NP BHIIOJHEHUH UMU Y4EOHBIX HCCIIEIOBAHUH.

B ocHOBY Kypca (u3UKH A1 YPOBHS CpeaHEro oOmero oopa3oBaHusl MOJOKEH Psl UIICH,
KOTOPBbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJCPKUT MaTepuall U3 BCEX paslesioB (PM3MKH, BKIIOYAET KaK BOMPOCH KJIACCHYECKOH, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca pU3HKu 00beTUHEH BOKPYT
buzndeckux Teopuid. Bemymmm B Kypce sBisieTcss (OPMUPOBAHHE TPEACTABICHHA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraet UCHOIb30BaHUE T'YMaHUTApPHOTO
noTeHIMana GU3NIeCcKOi HayKH, OCMBICIIEHUE CBS3M Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKMMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TpobIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnonaraer 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEPIKaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIbHOTO MPUPOIONIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)XHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CpeIHero oomero oOpa3oBaHHS
ABIAIOTCS (u3nueckue Teopuu ((GopMupoBaHHE MPEICTABICHHH O CTPYKTYpE MOCTPOCHHS
¢uznyeckoil Teopuu, poin (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX



NpPEICTaBICHUAX O MPUPOJE, IPaHUIAX HMPUMEHUMOCTH TEOPHM, Ui ONMUCAHHS E€CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIECCOB).
CHuCTeMHO-IEATENTbHOCTHBIN MOIX0 B Kypce (PM3UKU pealn3yeTcs MPEeXe BCEro 3a CUET
OpraHu3alliK SKCIIEPUMEHTAILHOW NEATENFHOCTH o0ydvarommxcs. J{ims 6a30Boro ypoBHsI Kypca
(U3UKK — ATO UCMOJIB30BaHUE CHCTEMBbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTOpHBIX pabOT, KOTOphle B TporpamMme 1o (¢u3nKe OOBEIWHEHBI B OOIIMHA CIHCOK
YUYECHHUYECKUX MPAKTUYECKUX palboT. BrigeneHue B ykazaHHOM IepeuHe JabopaTOpHBIX padoT,
NPOBOJIUMBIX JIII KOHTPOJSI M OLIEHKH, OCYIIECTBIISICTCS YJYacTHUKAMHU 00pa30BaTEILHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAaHMS U OcHaleHus kabuHera gusuku. [Ipu s3Tom
o0ecrieunBacTCsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBCHHBIC H3MEpPEHUS,
UCCIICIOBaHUS 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
NPEIO’KEHHBIX THITOTE3.
Bonbmioe BHUMaHuE yaenseTcsl peleHHIo pacuEéTHBIX U KauyecTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 33/IaHHON (PH3MUECKOW MOJETIBIO,
MO3BOJISIOIIME NPUMEHATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS M3 PA3HBIX pa3neiioB. /i KaueCTBEHHBIX 3a/1a4 IPUOPHUTETOM
SBIISIIOTCS. 3a/laHMsl Ha OOBSICHEHHWE TMPOTEKaHUs (PU3NYECKHX SBIEHHH UM TPOILECCOB B
OKpY’KaIoIIeH Xu3HH, TpeOyromue BbIOOpa (Qu3nueckod MOAETW I CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO Kk MaTepuaqIbHO-TEXHUYECKOMY
oOecrieyeHnI0 y4eOHOTo Tmporecca 0a30BbI ypoBEHb Kypca ()M3MKH Ha YpOBHE CpPEIHETro
obmiero oOpa3oBaHUs JTOJDKEH M3y4aThCA B YCIOBHUSAX MPEAMETHOTO KaOWHeTa (U3UKU WU B
YCIIOBHUSAX MHTETPHPOBAHHOTO KaOMHETA MPEJIMETOB €CTECTBEHHO-HAYUYHOTro IUKJIa. B kabunete
(bU3UKY TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYAOBAaHUE TSI BBIMTOJTHEHUS YKA3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHYECKUX MPAKTUYECKUX paboT H JIEMOHCTPALMOHHOE
obopyoBaHue.
JleMoHCTpalMoOHHOE 00OpynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHHLUIIOM
MUHHMAJIBHON JOCTATOYHOCTH W OOECICUMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOTrpaMMe MO
¢u3uKe KIIOUEBBIX JEMOHCTPALMH MJs MCCIEJOBAHUS HM3y4aeMbIX SIBJICHUH U IIPOLIECCOB,
SMIUPUIECKUX U (YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKHX TIPUMEHECHUH.
JlaGopaTtopHoe 00OpYZOBaHUE IJIsi YUEHHUECKUX MPAKTHUECKUX paboT (GopMmHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECmeumBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYIOBaHMUSA JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUHM AHAJIOTOBBIX W HMU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU POBBIX JJAOOPATOPHIA.
OCHOBHBIMU TIEISIMU U3y4deHUs (PU3UKH B 00111eM 00pa30BaHHUM SBJISIOTCS:
e (opMupoBaHHE HMHTEpeca M CTPEMJICHUS OOyYalomuxcs K HAy4YHOMY H3YYECHHUIO
IPUPOIBI, pA3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHHA O HAay4yHOM METOJe TIO3HaHUS W (HopMUpOBaHHE
UCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPY)KAIOIIMM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3y4YEeHUs OCHOB CTPOCHHUS
MaTepuu U QyH/IaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHUS C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUA O POJIM (BU3UKHU JJISI Pa3BUTHUS APYTHX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHH.

JlocTikeHne 3TUX Lenel oOecreurBaeTcs pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce
M3y4deHus Kypca (U3UKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

e mpuoOpeTeHue CUCTEeMbl 3HaHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOPHSIX, BKITIOUAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;



e (dopMupoBaHHE YMEHMHA TNPUMEHATH TEOPETHUECKUE 3HAHUS Uil OOBSCHEHUS
(Gu3nUecKnux SBIEHUM B MNpUPOAE M AN NPUHATHA MPAKTUYECKUX pELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CIIOCOOOB pEUICHUs pa3iIM4yHBIX 3a7ad C SIBHO 3aJaHHON (PU3NUECKOU
MOJIENIBIO, 3aJad, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE cO3JaHue (pusnyeckon
MOJIEINU, aIeKBATHON YCIIOBUSM 3a/1a4H;

® [IOHMMaHHE (PU3MUYECKUX OCHOB U IMPHUHLUIIOB JEHCTBUS TEXHUYECKUX YCTPOMICTB M
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPENY;

® OBJIQJICHUE METOJAaMH CaMOCTOSITEJILHOTO IUIAHUPOBAHMUS U MPOBEICHUS (PU3MUECKUX
OKCIIEPUMEHTOB,  aHalW3a M  UHTEpOpeTanud  UHPOpPMALUHU,  ONpe/eICHUs
JIOCTOBEPHOCTH MOJYYEHHOTO pe3ysIbTaTa;

® CO3JaHME YCJIOBHUH I Pa3BUTHUS YMEHUU MPOCKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON
JESTEIIBHOCTH.

Ha wsydyenue ¢usuku (6a30BBI YypOBEHBb) Ha YpOBHE CpPEIHETO OOIIEro 00pa3oBaHUS
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 gaca B Hepenmo), B 11 kimacce — 68 dacoB (2
yaca B HEJIEINIO).

[Ipemaraemslii B mporpamme 1o Gu3MKe nepedeHb JJA00PaTOPHBIX U MPAKTHYECKUX PadoT
ABIISICTCA PEKOMEHJOBAaHHBIM, YUYHMTENb JE€JaeT BbIOOp NMpPOBeACHUs JTa0OpaTOpHBIX paboT u
OTIBITOB C YU4&TOM UHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIIUXCSL.



COJEPKAHUE OBYYEHUA

10 KUIIACC
Paznen 1. ®u3uka u1 MeTObI HAYYHOT O MO3HAHUS

®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHuUs OKpyXkarouero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pU3UKe.

MonenupoBanue (U3NUYECKUX SBICHUNA M TmporieccoB. Haydnbie runotessl. Ousndeckue
3aKOHBI ¥ TEOpUH. |'paHULIbl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSI.

Pone m Mecto ¢(us3uku B (OPMHPOBAHUU COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
IPAKTUYECKON AESATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AmnaioroBbsle ¥ HU(PPOBbIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIBIOTEPHBIE JATYUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHE. OTHOCHTEIBHOCTh MEXAaHMYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHSs] CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbl KOOpAMHAT. ClI0KEHUE NMEepPEMELEHUIN U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNpPSMOJMHEHHOE NBMXKeHue. I'paduku 3aBucuUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMELICHUS MaTEPUAIIbHOW TOUKH OT BPEMEHH.

CBobOonHOe majieHne. Y CKOpeHne CBOOOHOTO MaICHHUS.

KpuBonuneliHoe nBwxeHue. J[[BrokeHME MATepUaIbHOM TOUYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yactoTa oopamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCcTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: CIHIOMETP, JBUKECHHE
CHapsJ0B, LICMHbIE U PEMEHHBIE MEPEIadu.

Llemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIAS KHHEMATUYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBaHne NBUKEHU C UCIIOJIB30BAaHUEM MPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBmxeHus Tena, OpoImeHHOro Mo/ YIIIOM K TOPU30HTY U TOPH30HTAIIBHO.

W3mepenne yckopeHus cBOOOIHOTO MaeHHUs.

HampasrieHnne ckopocTH Npy ABMKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOIIEHMSI — MEXAY  OYTSIMH,  NPOHJAEHHBIMM  TEJIOM  3a
IIOCJIEZIOBATENIbHBIE PAaBHBIE IPOMEKYTKM BPEMEHHM IPU PaBHOYCKOPEHHOM JIBUKEHUM C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIO.

N3yueHne NBUKEHHUs IAPUKA B BA3KOHN KUIKOCTH.

W3ydenue ABMXEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocutenbHOCTH ["anuiies. [lepBoiii 3akoH HetoToHa. MHepImaabHble CHCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa st
MaTepHalIbHON TOYKU. Tpernii 3akoH HbI0TOHA [U1s1 MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHusi. Cuna tsxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenune. Bunpl Tpenust (1mokosi, cKoibkeHus, kadenus). Cuia Tperus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKeHUs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTuBIeHUS
NP ABUKEHUU TeEJIa B )KUJKOCTU WM Tase.



[MoctynarenbHoe U BpamaTeabHOE IBMKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpamieHus. Ilnedo cuibl. YcnoBus paBHOBeCHs
TBEPIOTO TEJA.

TexHudueckne yCTpOMCTBa W NPAKTUYECKOE IPUMEHEHHWE: MOIIIMIHUKN, JBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLMH.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOIINX TEJI.

Bropoii 3akoH HeroroHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(popMaIiu.

HesecomocTs. Bec Tena mpu yCKOpEHHOM NOABEME U MaJICHUN.

CpaBHEHHE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUsl TBEPAOTo Teya. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Wzydenue nBmxeHust Opycka no HaKJIOHHOHN TITOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux AedopMaIu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILEHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MatepraibHOM TOUKHU (Tea), CUCTEMbl MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHUE UMITYJIbca TeJla. 3aKOH COXPaHEeHUs UMITyJibca. PeakTuBHOE JBUKEHUE.

Pabora crisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuaibHOW TOUkH. Teopema 00 W3MEHEHHMHM KHHETHYECKON
SHEPIHH.

[orenmaneHas sueprus. [loreHuansHas sHeprust ynpyro 1e(opMHPOBAHHOM MPYKHUHBI.
[ToreHuuanbHas 3HEpPrUs Tea BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmansHbie W HEMOTEHIMANbHBIE CHIBL. CBS3b PabOTHl HEMOTEHIIMATBHBIX CHJT C
U3MEHEHUEM MEXaHUYECKOM IHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.

TexHUYecKrue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexoa MOTEHIMATBLHOW YHEPTUN B KHHETHUECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Nzydenne aOCOMIOTHO HEYHNPYroro yiaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHWYECKOM HHEpPruu Teja Ha
IIpUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi pu3MKa M1 TEPMOIHUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE 0OOCHOBAaHHE.
bpoynoBckoe nBwkenue. quddys3msa. Xapaktep HIBWKEHHS €W B3aUMOJCHCTBHUS YaCTHIL
BemiecTBa. MoJend CTpOGHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca m pasmepbl Mosiekyn. KosimuecTBo BemiecTsa.
[TocTostnHas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.



Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHUECKONH TEOPUH
uaeanbHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHedl KHHETHUYECKOW HSHEPTHH
TEIJIOBOTO JBM>KeHHMs uactull rasza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omporecchl B UACaTbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne U30MPOLECCOB: U30TEpMa,
M30X0pa, u3obapa.

TexHuueckue yCTpoucTBa M MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCTUHECHUH.

OmnbIThl 0 AU} PY3UH KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita HITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Mogenb, UIIIOCTpUpYIOIas IPUPOJTY IaBJICHUS ra3a HA CTEHKU COCY/a.

OnBIThL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HI€AJIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

Onpeznenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEeHHMH OO0BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKly TApaMETPaMU COCTOSIHUS Pa3peKEHHOTo rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMoguHamuyeckass cucrema. BHYTpeHHsIsI SHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KomuuecTBo TemioTsl U pabota. BHyTpeHH:s HEprusi 0JJHOATOMHOTO
UJeanbHOro ra3a. Buasl Ternnonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTyYCHHE. Y IeTIbHas
TEIIOEMKOCTB BellecTBa. KoIMuecTBO TEIUIOTHI IPH TEILIONEpeiayde.

[Tonsitue 00 ammabatHOM mporecce. [lepBbIii 3akoH TepMoaWHaMHKH. [IpuMmeHeHUE
MEPBOTr0 3aKOHA TEPMOJMHAMHUKH K M3omporeccam. [ padudeckas nHTeprperanus paboTsl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTh TIPOIIecCOB B IPUPO/IE.

Tennobie MamuHbl. [IpuHIMIBL 1eHCTBHS TETOBBIX MamuH. [IpeoObpazoBanus sHEpTUn B
TeryIoBeIX MammuHaxX. KoaddumueHnT moneznoro neiictBust termioBoit mammubl. [ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 ASHCTBHS. DKOIOTHYECKUE TPOOIEMbI TeIIOHEPT €THKH.

TexHu4eckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIMIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTpPEHHEW JHEpPTUM Tela TPHU COBEPIICHHWH paOOThI: BBUIET NPOOKH W3
OYTBUIKM TIOJ JEHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue »¢dupa B JATYHHOH TpyOKe MyTEM
TpeHus (BUACOAEMOHCTpALISA).

H3meHeHne BHyTpeHHEHN 3Hepruu (TemMrepaTypsl) Tella Ipy TeIuionepeade.

OmnbIT Mo anuabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovt

[TapooOpazoBanne wu KoHAecHcamus. Mcmapenue wu  kuneHue. AOCOMOTHas U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3AyXa. HacelleHHbI map. Y aenbHas TeIoTa napooopa3oBaHUs.
3aBUCHUMOCTB TEMIIEPATYpPhl KUIICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannmueckue n amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpuCTauIM3anus. Y AelibHas
TerutoTa masneHus. Cyonmumanus.

YpaBHEHHE TEIUIOBOTO OasiaHca.



TexHU4ecKue YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICHUXPOMETP,
KAIOPUMETpP, TEXHOJOTMH  IOJIYYEHHS] COBPEMEHHBIX MaTepHajoB, B TOM  YHCIE
HAaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCHILLIEHHBIX MTAPOB.

Kunenune npy NoHWKEHHOM JIaBJIICHHH.

Crioco0Ob1 M3MepeHHs BIaKHOCTH.

Habmionenue HarpeBaHus U MJIaBICHHUS KPUCTANTMYECKOTO BELIECTBA.

JleMOHCTpanysi KpUCTaILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Pasznea 4. diekTpoauHaMHUKA

Tema 1. Inexmpocmamuxa

ONeKTpu3anus TeJl. OJIEKTpUYECKUi 3apsia. JlBa Buaa SIEKTPUYECKUX 3apsIOB.
[IpoBOAHMKH, ANBIIEKTPUKHU U TIOJYIPOBOJHUKH. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

B3aumoneiicteue 3apsigoB. 3akoH Kymona. ToueuHblid  3JIEKTpUYECKHN  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro noss. [lpuHuun cyneprno3unuun
3JEKTPUYECKUX NOJIEH. JINHNM HANPSHKEHHOCTH AIEKTPUYECKOTO MOJIS.

PaGora cumnm anektpoctarmueckoro moss. [loteHmuman. Pa3HOCTh  MOTEHIMAIIOB.
[IpOoBOIHUKY M AUBIIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTprudeckas IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DnIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsAYKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOICTBA M NPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIM
anmnapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMopeiicTBuEe HaIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE T0JIE 3apSKEHHBIX TEIl.

[IpoBOIHHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIEeKTpOCTaTUUECKAs 3aIlUTA.

JIMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM IOJIE.

3aBUCUMOCTb  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAJM IUIACTHH,
paccTOsTHUSA MEXKAY HUMH U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPUUYECKUI TOK. Y CIIOBUS CYHIECTBOBAHMS 3JEKTPUUYECKOTO TOKA. MICTOUHMKHU TOKA.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hampsokenne. 3akon OMma 1715 yyacTka LEnH.

DIIeKTpHUYecKoe CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBIICHHE BEILECTBA.
[TocnenoBarenbHOE, TapaUIEIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

PaGoTa snexkrpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOImHOCTh AJIEKTPUUECKOTO TOKA.

DNeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE CONIPOTUBIIEHUE NCTOYHUKA TOKA. 3akoH Oma aiis
MOJIHOM (3aMKHYTOM) AJIeKTpUUeckoi nenu. KopoTkoe 3aMbIkaHue.

DJNEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUSI METAIIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoza. [loxynpoBogHUKOBBIE TPHOOPHI.



DNEKTPUYECKH TOK B PAcCTBOpaxX M paciulaBax »dJEKTPOJIMTOB. DJIEKTPOJIUTHUYECKAs
JIccolManus. IIEKTPOIU3.

DneKTpUYecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MoHus.
[Tna3zma.

TexHU4YeCcKue YCTPOMCTBA M TMPAKTUUYECKOE TMPUMEHEHHE: aMIEePMETp, BOJIBTMETP,
peoctaT, HCTOYHHUKM TOKa, DJEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBICHHS, BAKYYMHBIH HOJN, TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBII TNO/I, TaJlbBaHUKA.

Jlemoncmpayuu

H3mepenne cuibl TOKa U HaIMPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenanHoe coeIMHEHUE TIPOBOTHUKOB.

[Ipsamoe m3MepeHue 3IEKTPOIBMKYIIEeH cuibl. KOpoTkoe 3aMbIKaHHE TrajbBaHUYECKOTO
3JIEMEHTa U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 2IIEKTPOIIUTOB.

NckpoBoii pa3psan U NpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS TPOBOIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne cMeaHHOTO COeIMHEHUS! PE3UCTOPOB.

W3mepenne dNEKTPOABIKYIIEH CHJIBI UCTOYHMKAa TOKa M €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

HaGnronenue anexTpomusa.

MexnpeamerHblie CBA3H

N3yuenne kypca ¢uzukm 0a3oBoro ypoBHs B 10 Kiacce OCYyMIECTBISECTCS C Y4ETOM
COJICP)KATEBHBIX MEXKIIPEJIMETHBIX CBA3€d C KypcaMH MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusl, CBS3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHHE, Hay4yHBIH (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMbl ypaBHEHUWH, JHMHEWHas QyHKIUA, Tmapadoa,
runepooia, ux rpaduKu ¥ CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHUHU Ha OCHU
KOOpPJIMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, muddysus, ocmoc, TermtooOMeH
JKUBBIX OPraHU3MOB (BHJbI TEIUIONEpPEIAUH, TEINIOBOE PABHOBECUE), DIIEKTPUUECKHUE SIBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, AJIEKTPOJIMTUYECKAS AUCCOLMALINS, TaJlbBAHUKA.

Teoepagpus: BIaxxHOCTHh BO3yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHKUEe NBIKEHUHN C MCIOIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUITHUKY, HCIIOJb30BAHME 3aKOHA COXPAaHEHHUs HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHEro CropaHusi, MmapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepuasioB, B TOM UHCIIE
HAaHOMATEpPUAJIIOB, W  HAHOTEXHOJOTUH,  DJIEKTPOCTATHYECKas  3alllUTa,  3a3eMJICHUE
ANEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dBJIEKTpOHArpeBaTeslbHbIE MPHOOPEI,
AIIEKTPOOCBETUTEIbHBIC MPUOOPHI, TATLBAHUKA.

11 KIIACC



Pa3znea 4. diekTpoauHaMHuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThl. B3amMopaeilcTBHE NOCTOSHHBIX MarHUTOB. MaruuTtHoe IIoJe.
Bekrop marauTHOM MHAYKIMH. [IpMHIMEI Cynepno3uuyu MarHUTHBIX 1oJeH. JIMHUY MarHUTHOU
uHAykuuu. KapTiuHa mTuHui MarHUTHOW MHAYKLIUY TOJIS TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe mosie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHIYKIMKA MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO NMPOBOJHMKA W 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHHMKA, KAaTYyIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBie NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHuma, e€ Moaynb W HampaBlieHHE. J[BuKeHHE 3apsyKEHHOW 4YacTHUIlbl B
OJTHOPOJHOM MarHuTHOM mose. Pabora cunet Jlopenna.

SIBieHMEe AIEKTPOMArHUTHOM WHAYKUUHM. [lOTOK BekTOpa MarHUTHOW HMHAYKIUH.
DIEKTPOABMKYILAS CUJIa MHIYKIUU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe snekrpuueckoe mojie. DNEKTPOABIDKYIIAs cHja MHAYKIUU B TPOBOJHUKE,
JBIKYIIEMCS IOCTYIATEIbHO B OJIHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuiio Jlenua.

NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DIEKTPOBIIKYIIAs CHUJIa CAMOUHTYKLIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOoJeE.

TexHuueckue yCTpoilcTBa U MPaKTUYECKOE TMPUMEHEHHUE: TIIOCTOSHHbIE MAarHUThHI,
AJIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIU 3I€MEHTAPHBIX YACTUII, MHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIA.

B3aumoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBnieHue 2IEKTPOMArHUTHOM MHIYKIUU.

[IpaBuiio Jlenua.

3aBUCUMOCTD SJICKTPOABMKYILIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHnrne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Pasnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

KonebGarenbnass cucrtema. CBOOOIHBIE MeXaHWYECKHME KoJsieOaHWsA. [apMoHHMUYeckue
konebanus. Ilepuon, dactora, ammiuryna u ¢asza konebanuid. IIpyXKMHHBIH MAasTHHK.
MareMaTnueckuii MasSTHHK. YpaBHCHHE TapMOHHYECKUX KosieOanuii. [IpeBpamenue >Hepruu
IIPU TAPMOHUYECKHUX KOJICOaHUSIX.

KonebGarenbuplii KOHTYp. CBOOOIHBIEC AJIEKTPOMATHUTHBIE KOJIEOAHWUS B HJICATHLHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMU H  JIEKTPOMATHUTHBIMU
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HCATBHOM KOJeOATEIHbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUAX. BbIHYKIEHHbIE MEeXaHUYECKHUe KOJeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTpOMarHUTHBIE KOJIeOaHMs.



[lepemennsiii Tok. CHHYyCOMAAIBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITMTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA U HAIPSYKECHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SICKTPUUYECKON SHEPrHH.
OKOJIOTUYECKME PHCKM TIpH IPOU3BOIACTBE dIEKTpodHepruu. KynpTypa ucCnonap3oBaHus
AJIEKTPO3HEPTUU B IOBCETHEBHOM JKU3HH.

TexHUuecKkrne YCTpPOMCTBA M TNPAKTHYECKOE MPUMEHEHUE: DIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU AJIEKTpoIrepeaay.

Jlemoncmpayuu

HccnenoBanune napameTpoB KojiebaTeIbHOM cUCTeMBI (TIPY>KUHHBIN WIM MaTeMaTUYeCKUn
MasITHHK).

Habmronenue 3aTyxaomux KoieoaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

HaGmronenue pe3onaHnca.

CB0oOOHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuuminorpamMmbl  (3aBUCUMOCTH  CHJIBI  TOKa M HAOpsDKEHHs] OT BPEMEHM) JUIs
JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu mocienoBaTeNbHOM COSAMHEHWH PE3UCTOpa, KaTyUIKW MHAYKTHUBHOCTH M
KOHJICHCATOPA.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIeprO/ia MaJIbIX KoJeOaHHii rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

WccnenoBanne mnepeMeHHOro TOKa B LENUM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOHJICHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 60JIHbL

MexaHndeckue BOJHBI, YCI0BUs pacnpocTpaneHusd. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JumHa BoiHbL. [lomepeuHble M MpoOJOJbHbIE BOJHBL. MHTepdepeHuns u nudpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIOBMS M3JIy4EHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anmMHas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XCHUE, IpeJoMJIeHHe, Mnossgpusanusd, auppaxuus, uHTeppepeHuus. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkaya 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B TEXHUKE H
ObITY.

[TpyHLIHKIIBI paguOCBA3HU U TeNeBUACHUA. Pagronokanus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl.

TexHHYEeCKHE YCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEIULMHE, pajnap, paAuONpUEMHHK, TEIEBU30D,
anTeHHa, Teneon, CBU-meus.

Llemoncmpayuu

OO0pa3oBaHue 1 pacpoOCTPaHEHHUE NONEPEYHBIX U MPOJOIbHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHHK 3BYKa.

HaOnroneHnue oTpa)keHus 1 MpesoMIIeHUs MEXaHUUECKUX BOJIH.

Habmionenue narepdepeHny u 1udpakiuud MEXaHMUECKUX BOJH.

3BYKOBO pe30HAHC.

Habmtonenne cBSi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOH
KOJIeOaHUI.

WccnenoBanne  CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJH:  OTPaKEHHE, MPEJOMIICHUE,
noJisipu3anus, gudpakiuus, THTepEepeHIns.

Tema 3. Onmuxa



I'eomerprueckas onruka. [IpsMonrHeHOE pacpOCTPaHEHUE CBETA B OJHOPOIHOM Cpene.
JIyud cBeta. ToueUHBII ICTOYHUK CBETA.

Otpaxkenue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue M300paKeHUH B IUIOCKOM
3epKaie.

[Ipenomiienne cBeTa. 3akOHBI MPEIOMJICHHS CBeTa. AOCONIOTHBIM IOKa3aTelb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHbIi yroja MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

HMucniepcus cBera. CrioxkHBIN cocTaB 6emnoro cBeta. LIBer.

CoOuparomue M paccewBarolmiue JUH3bI. ToHkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKask Chia TOHKOW JUH3BI. [locTpoeHre n3o0pakeHu B COOMPAIONINX M PACCEUBAIOIINX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBaeMOe JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBast ontuka. Wurtepdepenuus cBera. KorepeHTHbIE HMCTOUYHUKH. Y CIOBHUS
HaAOJI0/IEHUSI MAaKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmus  cera. Judpaxmuonnas pemérka. VYciaoBue HAOMIONCHUS TIIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: O4YKH, Jyma, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHOHHAS
pemeETKa, MOJISPOUL.

Jlemoncmpayuu

[IpsimonuHENiHOE pacIpOCTpaHEHUE, OTPAaXKEHHE M IpelomiieHue cBera. OnTudeckue
IPUOOPHI.

ITonHoe BHyTpeHHee oTpakeHue. Monens CBeToBOA.

HccnenoBanune CBOMCTB N300paKeHHUI B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOTA.

HaGmronenue natepdepeHIinm ceera.

Habmionenue nugpaxnuu cera.

HaGnronenue aucnepcuu cBeTa.

[TonydyeHue cnekTpa ¢ HOMOULIbIO IPU3MBI.

[Tomyyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne nonsipu3aium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKeHHUM B JIMH3AX.

HaGmonenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI cienMAJILHOM TEOPUH OTHOCUTEIbHOCTH
I'panuipl MPUMEHMMOCTH KJIaCCUYECKOM MexaHMKH. [locTynarsl crienuaabHON TEOpHUH
OTHOCHUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CB€Ta B BaKyyMe, IPUHIHII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHU U COKPAILIEHHUE JUTHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MacChl C SHEPTrUEH U UMITYJIILCOM PEISTUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonsl. ®opmyna [Tnanka cBs3u 3HEprum (HOTOHA C €ro YACTOTOU. DHEPrUsl U UMITYJIbC
dboToHa.



OtkpeiTue u uccnegoBanue ¢orodpdexra. Ombiter A. I'. CronmeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiay Gorodddexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue yCTPOHCTBA W TNPAKTHUECKOE NPUMEHEHHE: (OTOINEMEHT, (OTONATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.
Jlemoncmpayuu
®dotor(PeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTodddekra.
CBeTOoauoOI.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuil. [lmanerapnas
mozenb atoMa. [loctymarel bopa. U3nmydyenue u mornomenrne GOTOHOB MPHU MEPEX0JIe aToMa ¢
OJIHOTO YpOBHS BSHepruum Ha apyro. Buasl cnektpoB. CHEKTp YpOBHEW 3HEpPrMM aToMa
BOZIOpPOJA.
BonnoBsble cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKJEHHOE U3Jy4YEHHUE.
TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: CHEKTPAIbHBIA AaHaJINU3
(ciekTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.
Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGnronenue nuHEHYaThIX CIICKTPOB U3yYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
Habmtonenue nHeiiuaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTb  CTPOEHMS  s1pa. OTtkpbITHE
paauoaktuBHOCTH. OTBITE Pedepdopa o onpeneneHuo cocTaBa pafuoaKTUBHOTO U3TyYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue pauoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.
OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmonuas mogmens siapa [eiizenOepra—lBaHeHko.
3apsin saapa. MaccoBoe uucio siapa. M30Tormsl.
Anbda-pacnaz. DIEKTpPOHHBIN W MO3UTPOHHBIN OeTa-pacmaj. ['amma-u3iaydeHue. 3akoH
paauoaKTUBHOTO pacraja.
DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. JledexT maccsr sipa.
Snepusle peakuuu. Jlenenye U CUHTES SAeEp.
Snepubiii  peaktop. TepmosmepHwiii cuHTe3. [IpoOieMbl W TMEPCIEKTHBHI  SACPHOU
DHEPreTUKHU. DKOJIOTMUECKUE aCIEKTBhI IEPHON SHEPTETUKH.
DnemMeHTapHbIe YacTUlbl. OTKPBITHUE TO3UTPOHA.
MeToap! HaOIOICHHS U PETHCTPALIMHU 3JIEMEHTAPHBIX YACTHII.
dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO pu3nyueckold KapTUHBI MUpa.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: JO3UMETpP, KaMepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoa.

Llemoncmpayuu

Cu€T4MK MOHU3HUPYIOIIUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH



Ortanbl  pa3BUTHS  acTpoHOMUHW. [IpuknagHoe W MHPOBO33PEHUECKOE 3HAUYCHHUE
ACTPOHOMHH.

Bun 3Bé3aroro Heba. Co3Be3ausi, SpKue 3BE3bI, INIAHETHI, UX BUTUMOEC JBUKCHHE.

Conneynas cuctema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamma «CHEKTPaJbHBIA KIACC — CBETUMOCTBY». 3BE3MbI
[JIaBHOW MOCHEAOBATEeIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Uil 3BE3/ TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpeMEHHbIE MPEACTABICHUS O
MPOUCXOXKACHUH U 3BoJonK COJIHLA U 3BE3]T. DTallbl )KU3HU 3BE3]L.

Muineunsiii [1yte — Hamia "'anaktuka. [lonoxenne u nukenne Connua B ["amaktuke. Tumnsl
rajakTuk. Paguoranaktuku u kBasapbl. YEpHBIE ABIPBI B SAPAX TAIAKTUK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
bonbmioro B3peiBa. PenukToBoe u3iydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo0aeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenus: HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHHEM KOMIIBIOTEPHBIX MPUIIOKECHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

HaGmronenus B Teneckon JIynsl, mianer, Mieanoro [TyTu.

Oo6o0maromnee noBTOpeHNE

Ponp ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHUYECKOM, COIMAIBHOM U
ITHYECKON cdepax [esATEIbHOCTH 4YeNOBeKa, pPOlb W MECTO (UMK M aCTPOHOMHUU B
COBPEMEHHOW Hay4YHOW KapTHHE MHUpa, pPOJb (Qu3ndecko Teopud B GHOPMHUPOBAHUU
npecTaBiIeHuit 0 pru3nyeckoi KapTuHE MHUpa, MECTO (PU3NUECKOI KapTUHBI MUpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEICTABICHUIN O IPUPOJIE.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢uzukm 0a3oBOro ypoBHs B 11 Kimacce oCymecTBIseTCs € y4ETOM
COJICP)KATENIBHBIX MEXKIIPEJIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusl, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAy4yHBIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHsi, HaOIIOJICHHE,
HKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUMN, TPUTOHOMETpUYECKHE (DYHKIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
INPOEKIIMU Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKY OJ00MS TPEYTOJIbHUKOB, OTpEeAeTICHNE TUTOMIAAN TUIOCKUX GUTyp 1 00BbEMa Tell.

bBuonocus: snextpuueckue SBICHUS B KUBOW MpHpOJE, KojieOaTelabHbIe IBMKEHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SBICHUS B JKMBOW IPUPOAC, ACUCTBUE paJualid Ha >KUBBIC
OpTaHU3MBI.

Xumus: CTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIETKY, CIIEKTPAIbHbIN aHAIH3.

T'eocpaghus: MarHUTHBIE TIONIIOCA 3€MITH, 3QJIEKH MAarHUTHBIX Py, (oTochEMKa 3eMHOI
MOBEPXHOCTH, IPEICKA3AHNUE 3EMIIETPSCEHHI.

Texnonocus: TUHUW SJIEKTPONEPEIay, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATENb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpPUEMHHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAS ONTHKA, COJTHEYHas OaTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydebHoro mpeamera «®du3nka» Ha YpPOBHE CPEIHEr0 OOIIEro oOpa3oBaHHS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECMEYUTh  JOCTHKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaIPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3yJabTaThl OCBOCHHUSA YyueOHOro mpeamera «Pu3MKa» ITOJKHBI OTpa)karhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHEHTalui, TIO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTAM POCCHICKOro 0OIIecTBa,
pacmMpeHe >KU3HEHHOTO OMbITa M OMBITa JEATENbHOCTH B MPOLECCE peann3alii OCHOBHBIX
HaIlpaBJICHUMN BOCIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MLMK oOydaromierocs Kak akTHMBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHHUCTHUYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESATEIBHOCTh B MHTEpEcax TI'pakJIaHCKOTro oOlIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aUMOJCHCTBOBATh C COLMAIBbHBIMU HHCTUTYTaMH B COOTBETCTBHHM C UX
GYHKIUSAMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOI 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTHh POCCUICKON TPAKIAHCKON UICHTUIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSM POCCHUMCKHX
Y4€HBIX B 0071aCTH (DU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBE/ICHUS;

CHOCOOHOCTh OIICHMBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YU4EHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTONUMBOTO OyayIIero;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
bu3nIecKoil HayKe;

5) Tpy10BOr0 BOCIUTAHUSA:

UHTEpEC K pa3nuyHbiM cdepam npodecCHOHATbHOW JEeSATeNbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa3oBaHHIO B 00jacTu (hU3MKM Ha
MPOTSI)KEHUH BCEU JKU3HU;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHMS S

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TIJI00AJILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJJAHUPOBAHUE M OCYIIECTBJIICHUE ACHCTBUI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJield YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHHe OMbITa JAEATEeIbHOCTH OSKOJOTMYECKOM HAMpaBIIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUN TI0 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:



c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAaHUEC IIECHHOCTU HayLIHOI\/JI ACATCIIBHOCTH, TOTOBHOCTL B NPOLECCC N3YUCHUA (1)I/IBI/IKI/I
OCYIIECTBIISITh MIPOCKTHYIO M UCCIICAOBATEIBCKYIO IEATEILHOCTh HHIUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUS
Bba3oBble jiornueckue AeicTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBATh M AKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEACIIATH LENH JeATeIIbHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pACCMaTPUBAEMBIX (DU3MUECKUX SBICHUSAX;

paspabarbIBaTh TUTAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTepUATbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIbTATOB LEJISAM,
OILICHUBATh PUCKH MTOCIIEICTBUI EATSILHOCTH;

KOODAMHUPOBATh W BBINOJHATE PAa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBrble ucciienoBare/bCKue NeHCTBHA:

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIFOUYEBHIMUA TIOHSATHSIMH U METOIaMH (U3NICCKON
HAYKU;

BJIAJICTh HABBIKAMH y4EOHO-HMCCIIEOBATENILCKOM U MPOCKTHON NEATENFHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HIOUCKY METOJIOB pEIIeHHs 3a7a4
(U3NIECKOTO CoepKaHus, TPUMEHEHHIO Pa3InYHBIX METOO0B TIO3HAHUS;

BIIQJICTh BHUJAMU JIEATEIHHOCTH IO TOJTYyYEHUIO HOBOTO 3HAHUsS, €r0 HHTEPIpETaInH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX YUYEOHBIX CHUTYalWsiX, B TOM 4YHCIE MpHU
CO3JIaHUH Y4EOHBIX POEKTOB B 00J1acTH (HU3UKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3WpOBAaTh 3ajady, BBIIBUTATh
rUnoTe’y e€ pelleHus, HaXOIWUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3MPOBATh TIONYyYEHHBIE B XOJI€ PpEHICHHS 3a7add Pe3yabTaThl, KPUTHYECKU
OILICHUBATh UX IOCTOBEPHOCTbH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (popMynmHpoBaTH COOCTBEHHBIC 3a7aud B 00pa30BATENBHOU AEATEIHHOCTH, B
TOM YHCJIC TIPH U3YUeHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBII OIIBIT;

YMETh TIEPEHOCUTD 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh KHU3HEISITEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOIXObI M PEIICHHS,;

CTaBUTH MPOOJIEMBI U 3319, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMH TOJTy4YeHUS WH(OpManuu (GU3NYECKOTO CONEPIKaHUsS M3 MCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITENILHO OCYIIECTBIATh IIOMCK, aHAM3, CUCTEMaTH3alMi0 |
UHTEPIPETANNIO HHPOPMAIIHH PA3TMYHBIX BUOB U (DOPM MpeacTaBICHUS;

OILICHUBATh IOCTOBEPHOCTHh HH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 33724 C COOJIOJACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HHPOPMAIIMOHHON O€301TaCHOCTH;



CO3MaBaTh TEKCTHl (UBWYECKOTO COACpXKAHHMS B pasludYHbIX Qopmatax ¢ y4ETOM
Ha3Ha4YeHWsT WHQPOPMAIMK W  1EJICBOM  ayJIWTOPHH, BBIOMpas ONTUMAIbHYIO (opmy
MMPCACTaBJICHUA U BU3yaJIU3allluU.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHA:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU NIEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYaIlUH H CMATYaTh KOH(MDINKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUAYaTbHOU PaOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI € yu€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WieHa KOJUIEKTUBA;

NPUHUMATh LEJIU COBMECTHON JEATENBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTHMKEHHIO: COCTABJATH IUIAH JEHUCTBUH, PACHPENCIATh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJA M KAXKIOTO yYaCTHHKA KOMAaHJbI B OOIIUN pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHUBATH UAEU C IMO3UMLUHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIUYHBIX CHUTYALUAX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUITUATUBHBIM.

PeryisiTuBHBIe yHMBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszanus:
CaMOCTOSITENIFHO OCYIIECTBIIATH IMO3HABATEIbHYIO IESITEIbHOCTh B 00JacTh (DU3MKH U
ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIAH PELICHUS pAcu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHHS] TMPAKTUYeCKOoW paboThl € Y4ETOM HUMEIOUIUXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paciMpATh paMK1 y4eOHOTO peMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSIBICHUIO SPYAMLUUM B oO0NacTH (PU3MKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHBIN U KyJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJI1b, SMOLMOHAIbHbII HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYyallUSM, BHOCHTb KOPPEKTHUBBI B JESATEIbHOCTb, OIICHUBAThH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBbHON pedIeKCuu Kak OCO3HAHUSI COBEPIIAEMbIX JCHCTBUIA
U MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3yIbTaTOB M OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEILICHUS;
YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHUIO;
IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yIbTAaTOB AEATEIbHOCTH;
NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH.
B mpouiecce 10CTHXEHNS TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBbI IO (pU3UKE IS
YPOBHSI CpeIHEro oomero oopa3oBaHusi y 0OydalOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MpeArnoaraionui chopMupOBaHHOCTD:



CaMOCO3HAaHUSI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATHHOE COCTOSHHE,
BHJICTh HAINPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpCTryJIMpOBaHus, BKJIKOYAIOIICTO CaMOKOHTPOIJIb, YMCHUC MNPpUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K AMOIMOHAIBHBIM
HU3MCHCHUSAM U NPOSABIIATH T I/I6KOCTB, 6BITI> OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JIOCTH)KCHHUIO LIEIW W YCIIEXY,
ONTUMU3M, MHUIITUATUBHOCTb, YMCHUC IICI\/'ICTBOBaTB Ucxoasa u3 CBOUxX BOBMO)KHOCTeﬁ;

OMIATHH, BKIIIOYAIONIEH CIIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSHUE PYTHUX,
YUYUTBIBATH €0 MMPHU OCYHICCTBJICHUN 06H_I€HI/ISI, CHOCOGHOCTB K COUYBCTBHUIO U COMNCPCIKNBAHUIO,

COILIMAIBHBIX HABBIKOB, BKIIFOUYAIOIINX CIIOCOOHOCTH BHICTPAWBATH OTHOUICHHUS C JAPYTHMHU
JIOAbMH, 3a00TUTHCS, IPOSBIISTH HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xoniy o0yuenns B 10 kj1acce mpeIMeTHBIE Pe3yIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (Gu3nku B (pOpMHPOBAHUHM COBPEMEHHOI
Hay4YHOW KapTUHBI MHUpPA, B PA3BUTHH COBPEMEHHOW TEXHHMKU U TE€XHOJIOTHUM, B MPAKTUYECKOMN
JIeITeILHOCTH JIFOICH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENeH: MaTepualbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, abCONMIOTHO TBEPHOE TEJO, WACAIbHBIN Ta3, MOJAEIH
CTPOEHHUsI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOYEUHBIH AIEKTPUUECKUHN 3aps] NPU pPELICHUU
buznyeckux 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUM CTPOEHHUS BEIIECTBA U BJICKTPOJAUHAMUKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NpPSIMOJMHEIHOE IBMKEHHE, CBOOOIHOE TMajJeHHe Ted,
IBUKCHHE 10 OKPYXHOCTH, WHEpLHUs, B3amMmojeicTBue ten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE o0bEMa Tel MpH HarpeBaHUuU
(OXJIaXXIeHNH ), TETJIOBOE PAaBHOBECHUE, UCIIAPEHHE, KOHICHCAIIUS, TUIABIICHUE, KPUCTAILTU3AIIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS raza MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyJlie, CBA3b MEXAY IapaMeTpaMu COCTOSIHHSI Ta3a B H30MPOIECccax, SJEKTpU3alus Tel,
B3aUMO/ICHCTBUE 3aPsI0B;

OMHCHIBATh MEXAHMYECKOE JBIKCHUE, UCIOJNB3Ys (pU3MUecKkue BEIWYMHBI: KOOPIWHATA,
NyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CWIA, UMIYJIbC Tela, KMHETHYeCKas
DHEprus, MOTCHIMANbHAS JHEPTHs, MEXaHWYeckas paldoTa, MeXaHWYecKas MOIIHOCTh; TMpH
ONMCAHWW TPABWIBHO TPAKTOBaTh (PU3MUECKUM CMBICT HUCHOJB3YEMBIX BEIUYMH, HX
0003HAYCHHS U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE NAHHYIO (PU3NYSCKYIO BETUUHHY
C APYTMMH BEIMYHHAMM;

ONKUCHIBATh H3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEA M TEIUIOBBIC SIBICHUS, HCIONb3YS
¢usznyeckue BETMYMHBI: JaBIIEHUWE Tras3a, TeMmIepaTypa, CpeAHss KUHETHYecKash HHeprus
XA0THUYECKOTO JBUKEHUS MOJIEKYJN, CpEAHEKBaJApaTU4YHAsi CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprusi, padora raza, kodG(UIHUEHT MOJEe3HOro JEHUCTBUS TEIJIOBOTO
JBUTATETIS; IPU OMUCAHUY MPABUIBLHO TPAKTOBATh PUINUECKUIN CMBICIT HCIIOIB3YEMbIX BEIIUYHH,
uX O00O3HAuYeHWS M EOUHMIIBI, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (U3HUECKYIO
BEIIMYUHY C IPYTUMU BEIIMUYMHAM;

ONMCHIBATh M3YYEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DIJIEKTPUUYECKHUE SBIICHMS
(mportecchl), UCTIONB3YS (GU3NYECKUE BEIMUYUHBI: AIEKTPUUYSCKUN 3apsijl, DJIEKTPUUECKOE TOJIe,
HaIpsOKEHHOCTh IMOJISA, MOTEHLHAN, pPa3HOCTh IMOTEHUMAJIOB; MPHU ONHCAHUU MPABUIBHO
TPAKTOBATh (PUIUYECKUI CMBICT HWCIOIB3YEMbIX BEIMYUH, MX OOO3HAYCHHS M CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BETMUHUHY C JPYTMMH BETMYHMHAMU;



AHATM3UPOBATh (U3WYECKUE TIPOIECCH M SIBICHUS, UCIONB3YyS (U3MUECKUE 3aKOHBI W
MPUHLMIBE: 3aKOH BceMupHoro tarotrenus, I, II m III 3axkonbl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, MPUHLIUI CYNEPHO3ULIUN CUII, IPUHIIUIT
PaBHOIIPaBHs UHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HSHEPrHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoH, MEepBbIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTU4YEeCKOE BBHIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIE MIPUHITUTIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3IuyaTh yCIOBHS X O€30MMaCHOTO UCTOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATH SKCIIEPUMEHTHI I10 HCCIEIOBAHUIO (PU3MUECKUX SIBICHUH M TPOIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POpMYIUPOBATH
npoOiieMy/3ajadyy W TUMOTE3y Yy4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC HU3MEpEeHHsS] (DU3MYECKMX BEIWYUH, MPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO H3MEpPEHUS M HCIONb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
OpSIMBIX  U3MEPEHH, TMPU OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH pPE3yabTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PM3WYECKUX BEJIWYUH B BHUJE TAaOMUI U rpadUKoOB, eJaTh BBIBOIBI
10 pe3ybTaTaM UCCIEAOBAHUS;

coOnroaarh mpaBuiaa Oe30macHOro Tpyda MPU NPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW M  IMPOEKTHOW JEATEIBHOCTH C
HCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPOUCTB U JIabopaTOPHOTO 000PYAOBAHHUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
duznyeckue 3aKOHbI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeJIb, BBIICIATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE i €€ pEIICHUs,
IIPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYY€HHOTO 3HAaYeHUS (PU3NUECKON BEIHUHHBI;

pelaTh KauyeCTBEHHbIEC 3a/1aud: BBICTPAMBATh JIOTUYECKU HEMPOTUBOPEUMBYIO ILIETIOUKY
paccyXAeHHii ¢ OOpoi Ha U3yYeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SBIICHUS;

UCTIONIb30BaTh TPU  PEIIEHHWH Y4YeOHBIX 33aJa4 COBPEMEHHBIE HMH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETALUU M MpEACTaBIeHHUs] y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJYYCHHON W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyto HH(OpMaIHIo;

MPUBOJUTH MPUMEPHI BKJIA/a POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DM3HKOB B pPa3BUTHE
HayKH, 00BbACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKHWE 3HAHWUS 1O (U3UKE B TOBCEIHEBHOW JKWU3HU IS
obecrieueHns 0€30MacHOCTH MPHU OOpAICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMHU, JIJIst
COXPaHEHHS 3/I0POBbsI U COOJIIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolIei cpene;

paboTaTh B IPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIe, MIaHUPOBaTh paboTy
TPYNONbl, palOHATBHO paclpenessiTh OOS3aHHOCTH W IUIAHUPOBATH JICATEIHHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aI€KBAaTHO OLIEHMBATh BKJIAJl KAXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi POOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI
pecypcesl
Paznea 1. JIEKTPOJAUHAMUKA
L1 MarunuTHOoe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
’ WH KIS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHU4EeCKHE U DIEKTPOMArHUTHbBIE 9 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHnyeckne U 3J€KTPOMarHuTHbBIE 5 | bubnmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubnunorexa [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

11 OCHOBBI CIEUATIBHON TEOpUH 4 | bubnunorexa [IOK
OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKU 6 bubmorexa LOK

https://m.edsoo.ru/7f41¢c97c¢




bubnunorexa [IOK

4.2 Crpoerye atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATomHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 buomorexa OK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06m1aro1iee MOBTOPEHUE 4 ng;;ﬁfg;grou}i 41c97c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




10 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM nu@dpoBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (itpp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypchl
Paznen 1. PU3UKA U METOJbI HAYUHOI'O ITO3HAHMUSI
1.1 ®du3uKa U METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa [JOK
’ A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnunorexa [IOK
21 Kinemaruica > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Huramiia ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6muoreka [IOK
) TEOPUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 o 10 1
CHOBHL TEPMOAHHAMHKH https://m.edsoo.ru/7f41bf72
13 ArperatHbl€ COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
’ da3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24




Paznea 4. JIEKTPOJAUHAMUKA

but6mmoreka [IOK
4.1 DUeKTpOCTaTHK 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 35IeKTpUYECKU TOK. TOKH B 12 bubnuorexa [IOK
' pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE

padoTsI padoThI
pecypchl

dusuka — Hayka o IPUPOJIE.

1 Hayunsie MCT(}),K bl HOZI;)H:.)HI/IH 1 bubmorexa OK

ye A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero Mupa
Poxw u mecto pusuku B

) (hopMUPOBaHUH COBPEMEHHOM | bu6muoreka [JOK
HAay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JII0AEH
MexaHuueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTH MEXaHHUYECKOTO | bubmuoreka [{OK
nerokeHus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHHue

4 PaBHOMEpHOE NpsIMONIMHENTHOE | bu6muoteka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE 1 bu6nuorexa [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHue. Y CKopeHue | bubnuorexa [{OK
CBOOOIHOTO ITaCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuzeliHoe 1BUXKEHHE.

7 JBrmxeHue MaTepralbHOM TOYKH I10 1 bubmorexa LOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpunHiun oTHOCUTENBHOCTH [ anmumes. 1 bubnmoreka [JOK




NHepruanpHble CUCTEMBI OTCYETA.
[TepssIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpuHnun

9 CyHEPHO3ULIMU cril. BTOpoil 3akoH Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuaibHOM TOYKU

10 Tpetuii 3akon HeroToHa st bu6nuoreka [IOK
MAaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTOo TsAroTeHus. Cumna

11 TspkecTu. [lepBas kocMudeckas bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Kosdhdbunuent tpenus.

13 Cuna CEHpOTI/IBHeI({bI/Iq:I pu I[BI/DII)CCHI/II/I bubmmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIH ra3e
[TocTynarenpHoe U BpamareiabHOE

14 JBIKEHUE a0COTIOTHO TBEPIOTO Tea. but6moreka [IOK
MowmenTt cuibl. [lniedo cumsl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPLOIO Tea
Nmnynbec maTepuanbHON TOYKH,

15 CUCTEMBI MAaTEPHUAIIbHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyinbsca. PeakTuBHOe nBHXKEHHE
Pabora 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHeprust MmarepuaabHON bubnmoreka [JOK
Touku. Teopema 00 U3BMEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKON SHEPTUH

17 IToTreHnmanpHas SHEPIUsl. bubmuoteka [JOK




[ToreHumManpHas 3HEPTUs YIIPYTO
nedhopMUPOBAHHON TIPYKUHBI.
[TotenunanpHas sHeprus Tena BOIU3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

IloTeHnManbHBIE U HEMIOTEHIIMAJIBHBIE
cuiibl. CBs3b paboThI
HEMOTEHIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYEeCKON IHEPTHUH CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPrUu

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

19

Jlaboparopnas padota «/ccrnenoBanue
CBSI3M PabOTHI CHIIBI C H3MEHEHHUEM
MEXaHUYIECKOM YHEPTUH TeJia Ha
npuMepe PacTsHKEHHST PE3UHOBOTO
KTyTay

20

KonrponsHast pabora o Teme
«Kunematuka. JlnHamMuka. 3aKOHBI
COXpaHEHHUs B MEXaHHUKE)

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

21

OCHOBHBIE NOJIOKEHUS MOJIEKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

bubnunorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUA U
B3aMMOJICVCTBHS YaCTHUL[ BEILIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEU
U TBEPABIX TEI

23

Macca monekyn. Konuyecto
Bemiecta. [locTostHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. [llkana Temneparyp




Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

but6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TemrepaTypa Kak Mepa
26 CpeHEW KUHETUYECKON IHEPTUN bubnmoreka [JOK
JBH>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3axon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopuas padota «/ccienoBanue
28 3aBUCHMOCTH MEXIY ITapameTpaMu
COCTOSIHUSI Pa3pEIKEHHOTO ra3ay
79 M3omnporiecchl B Ma€aIbHOM ra3e u ux but6mmoreka [IOK
rpadguvecKoe mpeCTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTtpeHHss sHeprus
TEPMOUHAMUYECKON CUCTEMBI U
30 criocoObI e€ n3Menenusi. KonmnuectBo bubmuorexa [{OK
TEIUIOTHI U paboTta. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPTrUsi OJHOATOMHOTO UEATBHOTO
rasa
31 Buasl Terionepenauu bubnmorexa LOK
https://m.edsoo.ru/ff0c5¢36
VYnenbHas TEMI0EMKOCTD BEILIECTBA.
but6mmoreka [IOK
32 KonnuecTBo TENMIOTH MpH
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauabaTHblil npoiecc
13 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK
MMPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
34 Heo6patumocTs npoieccoB B bu6nuorexa [IOK

npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230




TCPMOJAUHAMUKNU

[Tpunmun nevicteus u KII/{ TernmoBoi

but6mmoreka [IOK

35 MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 wuxn Kapno u ero KII/]
37 DKosornyeckre mpoodIeMbl
TETJIOHEPTEeTUKHI
13 O6o0maromuii ypok «MosekyspHast bubnuorexa [{OK
¢uzuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHast pabora o Teme
39 «Monexkymnsapraas ¢puzuka. OCHOBBI bubmorexa [JOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKH
40 [TapooOpazoBaHue U KOHICHCAIHS. bu6nuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHASI 1 OTHOCHUTEITbHAS
41 BJIQKHOCTh BO3/1yXxa. HachIeHHBIM bubmorexa OK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucraminyeckue u
4 amop(dHbIe Tea. AHU30TPOIHS bu6muoreka [JOK
CBOMCTB KpucTauioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI
[InaBneHue u KpuCTaAUIM3AITUA.
43 VY nenpHas TeniaoTa miaBJICHUS bubmorexa [JOK
A ) https://m.edso0.ru/ff0c6708
CyOnmumarust
bubnunorexa [IOK
44 VYpaBHEeHHE TEIJIOBOTO OalaHca
DABHCHHE TEIO0BOT f https://m.edsoo.ru/ff0c6820
OnexTpusanus Tea. DIEKTPUIECKUI
bubnunorexa [IOK
45 3apsii. J{Ba BUIa SJIEKTPUYECKUX

3apsIoB

https://m.edsoo.ru/ff0c6bcc




[IpoBOHUKH, TUATEKTPUKHU U

46 HOJYIPOBOJHUKHU. 3aKOH COXPAaHEHUS bubnnorexa LHOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiaa
B3aumogneiictBue 3apsa10B. 3aKOH
47 Kymnona. ToueyHBINA DIIEKTPUYECKUAI Bubmiorexa ITOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsn
Harpsixk€HHOCTB IEKTPUIECKOTO
43 nons. [IpuHuun cyneprno3uuuu bu6muoreka [IOK
ANEKTPUYECKUX Moae. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSHKEHHOCTH
Pabota cwit aiekTpocTaTHIecKoro
49 noist. Ilorenmnman. PasHocth bubnmorexa LOK
' ) https://m.edsoo.ru/ff0c6f00
IOTEHI[AATIOB
ITpOBOHUKY U OUDIIEKTPUKU B
50 3J'IpeKT OCTaTHYECKOM noljm bubnnorexa LHOK
P ) https://m.edsoo.ru/ff0c7018
JlunnexTpudeckast MpOHUIIAEMOCTh
bubnunorexa [IOK
51 OnekTpoéMKOoCcTh. KoHaeHcaTo
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apsHKEHHOIO bubnnorexa LHOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGoparopHas pabota "M3mepenue
NIEKTPOEMKOCTH KOHJeHcaropa"
[IpuHIIMTT NEWCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAJIHLHOTO
54 anmnapara, CTpyHHOTO IpUHTEpA.

DnexTpocTaTUUecKas 3aluTa.
3azemiIeHHE AIIEKTPONPUOOPOB




55

DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma 1ist
y4acTKa Lenu

56

[TocnenoBarenbHOE, ApaLIEIbHOE,
CMEIIaHHOE COCTMHCHHE
npoBoIHUKOB. JIaboparopHas padoTa
«/3y4yeHne cMenraHHOTO COCTMHECHUS
PE3UCTOPOBY

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOITHOCTH ANEKTPUIECKOTO
Toka. 3akoH J[xoynsa-Jlenna

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 115 TTOJTHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C uctouHnka Toka u
€ro BHyTPEHHETO COIIPOTHBIICHUS»

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs! IPOBOAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHMOCThD
COMPOTHUBJICHUSI METAJIOB OT
Temrneparypbl. CBepXIIpOBOJIUMOCTh

60

DJNEKTPUUYECKUN TOK B BAKyyMe.
CBoJiCTBa 21EKTPOHHBIX ITYYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAS U
MpUMECHasi POBOAUMOCTh. CBOICTBA
p—n-niepexoaa. [TomynpoBoiHUKOBBIE
npubopsI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUH TOK B pacTBOpPAX U
pacrmiaBax 3JeKTPOJIUTOB.

bubnunorexa [IOK
https://m.edsoo.ru/ff0c82ba




DNEKTPONUTHYECKAs! JUCCOLIMAIIHS.
DIIEKTPOJIN3

DJNEeKTpUUYECKUN TOK B ra3ax.

63 CamocTosTebHBIN U ) bubnuorexa [{OK
HECAMOCTOATENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[mazma
DneKTpuYecKre mpuodopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE bu6nuorexa [IOK

64 1
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maromuii ypok | bubnuorexa [{OK
«INEKTPpOINHAMUKA)» https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo teme

66 «Qnekrpocraruka. [locTosHHbBIN | bubnmoreka [JOK
3JIEKTpUYECKU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

67 PesepBHbliil ypok. KoHTponbHast ) bubmuoteka [JOK
pabora o Teme "DIeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O600a0muil ypok 1 bu6muoreka [IOK
o remam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
[1]
Jl:r/-ﬂ Tewa ypoka Bcero Konrpoabnsie  Ipakrueckue i[:;:eﬂnﬂ ::g[()bal:();:fenbnme
padoThI padoTsI pecypen
[TocTosiHHBIE MAarHUTHI U KX

| B3auMoOcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bextop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIHHU
MaruauTtHoe 1nose NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnoreka HOK
B3aumopeiicTBre mpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padota «/3yuenue 1 | bubnmoreka [JOK
MardUTHOTO MOJISI KATYIIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBuEe MarHUTHOTO MOJISI Ha
IIPOBOAHMK C TokoM. Cuiia Ammepa.

4 JlaGopaTopHnas pabora | | bubmmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleicTBuEe MarHUTHOTO MOJISI Ha

5 JBUKYIIYIOCS 3apsyKEHHYIO YaCTHILY. | bubmmoreka [JOK
Cuna Jlopennia. PaGoTa cuibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMaruuTHas HHAYKIus. [loTok

6 BEeKTOpa MarHuTHOU uaaykunu. 3/1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM




nHaykiuu dapanes

Jlaboparopnast pabota
«HccnenoBanne sBICHUS
AJIEKTPOMArHUTHON MHIYKIIAK

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJIsI KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnYecKkre ycTpoiicTBa U UX
MPUMEHEHHE: TOCTOSSHHBIE MAarHUTHI,
AEKTPOMArHUThI, ANEKTPOIBUTaTENb,
YCKOPUTEH 3JI€MEHTApHBIX YaCTHIl,
HWHAYKIOWOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
moJie. DJICKTPOMarHuTHAS WHITYKIIHS

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

11

KonrponsHast pabora o Teme
«MarsuTHoOe 1ozJe.
DNeKTpOMarHuTHasE MHIYKIUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIC MEXaHHUECKUE
Konebanus. 'apMoHnuecKue
KosiebaHus. Y paBHEHUE
TapMOHHYECKHUX KOJeOaHUH.
[IpeBpatienue sHepruu

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

KoneGarenbHblil koHTYp. CBOOOHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




SJICKTPOMArHuTHBIC KoJieOaHHs B
nacajibHOM Ko1e0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMarHuTHbIMHA KoJICOaHHSIMU

15

®opmyna Tomcona. 3akon
COXPAHCHUSA SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o0 3aTyxaromux
KosieOaHusX. BoIHyXIeHHBIE
MeXaHUYEeCKHe KojacOanus. Pe3oHaHc.
BbIHYXICHHBIE 2JIEKTPOMATrHUTHBIE
KoJIeOaHus

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0cbbl86

17

Ilepemennsbiit Tok. CHHYCOUAAIBHBIN
MEpEMEHHBIN TOK. MOIITHOCTH
MIEPEMEHHOI0 TOKA. AMIUTUTYIHOE U
JEUCTBYIOIIECE 3HAUCHUE CUIIBI TOKA U
HaIPSDKEHUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKOHN SHEPTUU

19

Y CTpolcTBO M MPaKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoliepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPHU
MIPOU3BOACTBE AEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
AJIEKTPO3HEPIUH B TIOBCEAHEBHOM
KHU3HU




MexaHuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth

Bbu6nmuoreka [IOK

21 pacnpoCTpaHEHHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ MPOIOJIbHBIE BOJTHBI

2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHBIE BOJIHBI, X

23 CBOMCTBA U CKOpOCTh. [lIkana bubmmorexa [OK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpencTs
cBs3u. Pagnosokamus

)5 KonTponbnas pabota «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE PaCIIPOCTPAHEHUE

2 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [JOK
Toueunslii ICTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [locTpoeHune nzodpaxeHuii B bubmmorexa [OK

https://m.edsoo.ru/ff0cd4e0

IUIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHoe

73 BHYTpeHHEE oTpakeHue. [IpenenbHbii bubnnorexka HOK
YIOJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUs

79 Jlaboparopnas pabota «3mepeHue bubnmoreka [JOK
MOKAa3aTels MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [TocTpoenne n300pakeHuit B bubnmoreka [JOK




nuH3e. opmysa TOHKOU JIMH3BI.
VYBennueHue JTUH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «/ccneqoBanue CBONMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro cBera. L{et. JlabopaTopras
pabota «HabmoneHue aucnepcuu
CBETa»
13 WnTepdepennus creta. Judpaxims bubnmoreka [JOK
cBera. JludpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpuUOOPHI M YCTPOMCTBA U
> YCIIOBUS UX 0€30MacHOT0 MPUMEHEHUS
['panuIel MPUMEHUMOCTH
16 KJ1accuyeckor Mexanuku. [loctymnarsl bubnuorexa [JOK
CIielIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
37 3aMe/IJIeHre BPEMEHH M COKpalleHUe buGnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYIbC PENSATUBUCTCKOM
38 yacTullbl. CBA3b MACChI C SHEPTUEH U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
KonrponbHas padora «OnTHka.
39 OcHOBBI crielIMaIbHON TEOPUH bubmmorexa IOK

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6{0




®oronsl. opmyna [1nanka. Jneprus

Bbubnuoreka [IOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffO0cfe16
OTKpBbITHE U HCCIIEI0OBAHUE Eu6 [TOK
HOInoTEKa
41 .0 A T.
pororppexta. Ombire: https://m.edsoo.ru/ff0cffc4
CroJieToBa
3axoHBI poTodrdhdexTa. YpaBHEHHE
42 BﬁHmTe(ﬁbHa J'(Ilf)l(b(i)OTOB(l)g)eKTa bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢hotosddexra
HaBnenne ceera. Onwitel I1. H.
43 JlebeneBa. XuMHuYeCcKoe AEHCTBUE bubmorexa LIOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoTod5eMeHT, (HOTOIATUHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agad mo reme «J1E€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKU https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnBITE
46 Pesepdopna o paccessHuro o-9actu bubmmorexa [TOK
pLOpA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6mmoreka [IOK
4 IT b
7 OCTYIATEL HOpa https://m.edsoo.ru/ff0d0afa
WNznyduenne n nornomenrne GoTOHOB
48 i I/I}:e exoe aTOM:l co H(()bro OBHS bubmmorexa LIOK
P pexo . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroi. Buasl ciekTpoB
BoHoBEIE cBOVicTBA YacTHI[. BOIHEI
. . bubmuorexa [JOK
49 ne bpoiina. KopnyckynsapHO-BOJIHOBOK

nyanu3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JTYUYCHUC

50

OTKpBITHE pATMOAKTUBHOCTH. OTBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaOaAKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3nydeHus. BrnusHue
PaZ0aKTUBHOCTH Ha KHUBBIE
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Ansda-pacna.
DNEKTPOHHBIA U MTO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydyeHue

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
SnepHbie peakunu. SnepHbIi
peaktop. [Ipo6ieMbl, MepCIeKTUBHI,
AKOJIOTHUECKHUE aCIEKTHI SACPHON
SHEPTEeTUKHU

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrmeiii cton «@yHaaMeHTalbHbIE
B3auMoJencTBus. EMMHCTBO
¢bu3nUecKoil KapTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nn0ro neda. Co3se3aus,
SIpKHE 3BE3IbI, IIAHETHI, KX BUIUMOC
nekeHue. ConHeuHas CucTeMa

56

Comnite. ConHeuHasd aKTUBHOCTb.
Uctounuk sneprun ConHia u 3BE311




57

3BE3bI, X OCHOBHBIC
XapaKTepUCTUKU. 3BE3/bI [NIABHON
MOCJIEZI0BAaTENbHOCTU. BHYTpeHHee
cTtpoeHnue 38€371. COBpeMEHHbIE
MPEJICTABICHUS O TIPOUCXOKACHUU U
sBomonuu ConHila v 3B€371

58

Mueunsiit [1yte — Hama ["anakTuka.
ITonoxxenue n nBuxenne CosHIla B
lNanaktuke. ['anaktuku. YEpHbIE TBIPHI
B AJIpax TaJaKkTUK

59

Bcenennas. Paz0oeranue rajakTuk.
Teopus bosnbiioro B3pbiBa.
PennkToBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padota «IeMEHTHI
ACTPOHOMUU U aCTPOPHUIUKIY

62

O6o06matomuii ypok. Pos dusnku u
aACTPOHOMHUHU B HIKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAILHON B
ATUYECKOH chepax NesTeTbHOCTH
YyelIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(bU3UKHA U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpPa

64

O60o6maromuit ypok. Ponb
¢buznueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUH 0 Pu3nyecKon
KapTHHE MHpa




O6o06maromuit ypok. Mecto
(hbU3UYECKOI KapTUHBI MUPa B 00IIIEM

65 1
PSAYy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTaBICHUN O IPUPOJE

66 PesepBHbIil ypok. MarautHoe mnoie. 1
DNeKTpOMarHuTHAs WHAYKIUS
PezepBHblii ypok. Ontuka. OCHOBBI

67 CHeluaIbHON TeOpun 1
OTHOCUTEIbHOCTH
Pesepnniii ypok. KBanToBas ¢usuka.

68 DneMEeHThI aCTPOHOMUH U 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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obmeoOpaszoBarenbHBIX opranu3amuii. Mocksa. [Ipocsemenue. 2015

COOpHHK TECTOBBIX 3aJIaHUM JIJIST TEMATHIECKOTO U UTOTOBOTO KOHTpOJisA. Pusnka 10
kiacc. M.: «Muaremnekt-Lentpy», 2004 r.

C.M. Anpapromeukut, A.C. CnyxaeBckuil. ®uszuka. «KoHCTpyKTOP»
CaMOCTOSITENTbHBIX U KOHTPOJBHBIX padoT. 10 — 11 kmacchl.

[Tocobue ms yuureneit. M.: [Ipocsemenue, 2010

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
HNHuTepHeT-pecypenbl

Nk W=

e

9.

Kusas ¢usuka: oOyqaromas nporpamma. http:/www.int-edu.ru/soft/fiz.html
Ypoku usuku ¢ ucrnonbp3zoBanrneMm HTeprera. http:/www.phizinter.chat.ru/
®uzuka.ru. http://www.fizika.ru/

®duzuka: KouieKus onbiToB. http://experiment.edu.ru/

®duszuka: MEKTPOHHAS KOJUTEKIUS

onbITOB. http://www.school.edu.ru/projects/physicexp

Karasor ccpuiok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys
Bbecrnatabpie oOyuaromue nporpammel o pusuke http:// www.history.ru/freeph.htm
Jlabopartopnsie paboTsI 1o ¢uszuke. BupryanbHbie 1a00paTOpHBIE

paGotsl. http://phdep.ifmo.ru

AHumarus GU3NIecKux mporeccoB o0ObsicHeHusIMU. http://physics.nad.ru

10. ®usnueckag »auukioneaud http://www.elmagn.chalmers.se/% 7eigor




