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MHNOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHs Ha YpOBHE cpelHero oouiero oopa3oBaHus pazpadoTaHa
Ha OCHOBE MOJIOKEHUH U TpeOOBaHUK K pe3yabTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTEIbHON MPOrPaMMBlL,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yuérom ¢enepanbHol pabodell mporpaMMbl BOCHUTAHUS U
KOHIICMIIMKM TIPENoiaBanus yueOHoro mnpeamera «@dus3uka» B 00pa30BaTEbHBIX OpPraHU3AIMIX
Poccwuiickoit denepaiiny, pean3yOIMX OCHOBHBIE 00pa30BaTelbHbIC IPOrPaAMMBEI.

ConepkaHue mporpaMMmbl 1O (H3MKE HaMpaBieHO Ha (OPMUPOBAHWE ECTECTBEHHO-HAYYHON
KapTHHBI Mupa oOy4atormxcs 10—11 ximaccoB nmpu oOydennn nx pusnke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JIeSITeIbHOCTHOTO nojxoa. [Iporpamma o ¢usuke coorBercrByer TpedoBanusm GI'OC COO
K INTaHUPYEMBIM JIMYHOCTHBIM, NPEAMCTHBIM W METAIIPpCAMCTHBIM pPE3yJibTaTaM O6YLICHI/I)I, a TaKXKeE
YUYUTBIBAET HEOOXOIUMOCTh pPealn3alliil MEKIPEAMETHBIX CBsi3ed (M3WKU C €CTECTBEHHO-HAYYHBIMHU
y4eOHBIMU TIpeAMeTaMu. B Hell onpenensoTcess OCHOBHBIC 1E)IM U3yUeHUsl (PU3MKH HA YPOBHE CPEIHErO
obmero oOpa3oBaHMs, TUIAHHUpPYEMBIE pe3yJlbTaThl OCBOGHHS Kypca (U3UKH: JTHUYHOCTHBIE,
MeTaIpeIMeTHEIE, TpeAMETHBIE (Ha 6a30BOM ypOBHE).

[IporpaMma o pu3HKe BKIFOUAET:

® [IJJaHUpYyeMbI€ pPe3yNbTaThl OCBOSHHs Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM HYHCIIE

MIpEIMETHBIE PEe3yIBTATHI 10 ToAaM O0yUCHUS;

e cojepxaHue yueOHOro npeaMera «Du3uKay 1o rogamM 00y4UeHHUs.

Odusznka Kak Hayka O HamOosee OOIMX 3aKOHAaX MPHUPOABI, BBICTYNMash B KadeCTBE Y4EOHOTO
IpeaMera B IIMKOJIE, BHOCHUT CYIIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUH OO0 OKpY)KAlOIIeM MHUpE.
[konpHBI Kypc PHU3MKH — CHCTEMOOOPA3YIOMIMK ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
IMOCKOJIbKY (pH3HUECKHEe 3aKOHBI JIEKAT B OCHOBE IIPOIICCCOB U SIBJICHUH, M3y4aeMbIX XMMHEH, OUOJIOTHEH,
(dusnueckoii reorpaducii u acTpoHoMHeH. Vcnonp3oBaHe 1 aKTUBHOE IIPUMEHEHHE QU3NYECKUX 3HAHUN
olpeneNnseT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOTHHA B cdepe JHEPreTHKH, TPAHCIOoPTa,
OCBOEHHS KOCMOCA, IOJIydE€HHSI HOBBIX MaTepuajoB C 3aJaHHBIMH CBOWCTBaMH W JAPYrux. M3ydeHue
(hM3UKM BHOCHT OCHOBHOM BKJIaJa B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4aromuxcs,
B ¢opMHpOBaHNE YMEHHH MNPUMEHSATh HAyYHBIH METOA TO3HAHWS TPU BBIIOTHEHWH HWMH y4eOHBIX
HCCIIEI0BaHMMN.

B ocHOBY Kypca pusuku asst ypoBHS CpeqHero o0Iero oopa3oBaHus MOIOKEH Pl UAEH, KOTOPBIE
MOYKHO paccMaTpUBaTh KaK MPUHIIAITEI €70 TIOCTPOSHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEH Kypc SBJISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEpXUT MaTepual W3 BCEX pa3AenoB (M3HWKH, BKIIOYAET KAaK BOIMPOCHI KIACCHYECKOW, TaK W
COBPEMEHHOHN (hYH3UKH.

Hoesn cenepanuszayuu. B cooTBeTcCTBUM C HEW MaTepual Kypca (M3UKH OOBENWHEH BOKPYT
¢m3nueckux Teopuil. Bemymmm B Kypce siBisercst (hOpMUpOBaHWE MPEICTABICHHH O CTPYKTYPHBIX
YPOBHSX MAaTEPUH, BEIIECTBE U TIOJIE.

Hoes eymanumapuzayuu. EE peanmszamusi TpeAronaraer WCIOIb30BaHHE TyMaHUTapHOTO
moTeHIrana GU3NIECKON HAyKH, OCMBICTICHHE CBSI3W Pa3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33PEHYECKIMH, HPABCTBEHHBIMU U SKOJIOTUYECKUMHU TPOOTIEMaMH.

Hoes npuxnaonoii Hanpagnennocmu. Kype hr3ukm nmpearnonaraer 3HaKOMCTBO C IMTUPOKAM KPYT'OM
TEXHUYECKUX M TEXHOJIOTMUYECKUX MPHIIOKEHIH U3YYeHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercsi IOCPEICTBOM BBEICHUS SJIEMEHTOB COZIEPIKAHMSI, TIOCBSIIEHHBIX
AKOJIOTUYECKHM IPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU U TEXHOIIOTUH, a
TaKKe 00CYXIeHHs MPoOIIeM PaIMOHAIEHOTO TTPHPOJIOTIONBE30BAHUS M SKOJIIOTHIECKON 0e30ITacHOCTH.

Crep>XHEBBIMU AJIEMEHTaMH Kypca ()M3WKH Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHUS SBISIOTCS
¢msnueckue Teopun (HopMUpOBaHWE TIPEACTABIEHHI O CTPYKType MOCTPOEHUS (PU3UYECKOW TEOpHH,
ponu (pyHIaMEHTAIBHBIX 3aKOHOB W NMPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPHUPOJIE, TPAHUIAX
MPUMEHUMOCTH TEOPHH, JJIsl OMCAHNS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).



CHCTeMHO-IeITEIBHOCTHRIA TIOAXOA B Kypce (U3MKU peanu3yercs NpEeKAEC BCEro 3a CUET
OpraHU3aluy YKCIIEPUMEHTAIBHON IeITeNbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
3TO UCIOJIb30BaHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U J1a00OpaTOPHBIX padoT,
KOTOpBIE B MporpaMMe No Qgusnke oObeAWHEHbI B OOLIMH CIIMCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Beinenenre B yka3aHHOM IIepedHE JIAOOPATOPHBIX padoT, NMPOBOAWMBIX [UIi KOHTPOJS M OLEHKH,
OCYULIECTBIISIETCSl YUACTHUKaMU 00pa30BaTEIbHOTO MpoIlecca UCXO/s U3 0COOCHHOCTEH MIIaHUPOBAHUS U
ocHamleHus kaOmHera ¢usuku. [Ipu 3ToM obecrednBaercsl oBlafieHUe OOYYAIOIIUMUCS yMEHHSIMU
MMPOBOANUTL KOCBCHHBLIC M3MEPCHUSA, UCCICAOBAHUA 3aBHUCHUMOCTEMN (I)I/I?,I/I‘-ICCKI/IX BCIIMYMH U ITOCTAHOBKY
OIIBITOB 11O MPOBEPKE NPCATOKCHHBIX 'MIIOTES.

Bomapiioe BHMMaHUE YACTACTCA PCUHICHUIO paC‘-IéTHI)IX U KAa4YC€CTBCHHbLIX 3aaay. HpI/I 9TOM JIA
pacu€THBIX 3aJa4 TPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO 3aJaHHOW (PM3MUYECKOH MOJENbIo,
MO3BOJISIIONIME TIPUMEHSITh U3YUCHHBIE 3aKOHBI H 3aKOHOMEPHOCTH KaK W3 OJJHOTO pasJielia Kypca, Tak U
HUHTEIrpUpys 3HAHUA U3 PA3HBIX Pa3JaCIoB. }IJ'ISI KauCeCTBCHHBIX 3aJia4 IIPUOPUTETOM SABJIAIOTCA 3aJaHUA Ha
OOBSICHEHHUE TPOTEKaHUS (U3UYCCKUX SIBICHUN M TPOIIECCOB B OKPYKAIOIIEH JKU3HU, TpeOyrolue
BbIOOpa (pHU3MYECKON MOJIENH IS CUTYAIMU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC COO x MaTepualibHO-TEXHUYECKOMY OOECIICUSHUIO
y4ueOHoro mpoiiecca 6a30BBIi YpOBEHb Kypca (U3HKH HA YPOBHE CPEHEr0 00IIEro 00pa3oBaHus JOIKEH
W3y4YaThCsl B YCJIOBHSX IMPEAMETHOrO KaOMHeTa (U3NKH WU B YCIOBHSX WHTEIPHPOBAHHOIO KaOMHETa
MPEJMETOB eCTECTBEHHO-HAYYHOrO IHMKIa. B kaOmHere (U3MKH JOIDKHO OBITh HEOOX0auMoe
nabopaTtopHoe 00OpYJOBaHHE JJisi BBIMOJHEHWS YKa3aHHBIX B IMporpamMme Mo (hU3MKe YYEHUYEeCKHUX
MPAKTUIECKUX PAOOT U JAEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHCTpanmoHHoe 000pynoBanrue (HOpMHUPYETCS B COOTBETCTBUU C MPHHIUIIOM MHUHUMAILHON
JOCTaTOYHOCTH W OOECIIeYMBAET TMOCTAHOBKY IEPEYHCICHHBIX B TpOrpaMMe 1O (DU3UKE KIFOUEBBIX
NEeMOHCTpAllii AN WCCIENOBAHMS H3YYaeMBIX SBJICHWW W  TPOIECCOB, OMIIMPUYECKUX H
(hyHIIaMEHTaIbHBIX 3aKOHOB, MX TEXHHYECKUX MTPHMEHEHHH.

JlaGopaTopHoe oOopymoBaHWEe IS YICHHUECKHX TNPAKTHYECKHX pabor dopmupyercs B BHUAC
TEMaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha JABYX OOy4aloIIMXcCs.
TemaTtrueckre KOMITJIEKTHI Ja00paTOPHOro 00OpYIOBaHUS JTOJDKHBI OBITH MIOCTPOEHBI Ha KOMIUJIEKCHOM
WCTIOJIb30BAaHUH aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BHJIC TN (PPOBBIX 1a00OpaTOPUHA.

OCHOBHBIMH LIEIAMHA W3y4eHUs (U3NKH B 00IIEM 00pa30BaHUH SBISIOTCS:

e ¢opMHupoBaHNE WHTEpECA W CTPEMIICHHUS OOYYAIOMMXCS K HAyJYHOMY H3YYEHHIO MPHPOIBI,

Pa3BUTHE X MHTEIUIEKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH;

e pa3BUTHE TMPENCTaBICHWHA O HAYYHOM  METoAe TMO3HaHUS W (opMupOBaHHE
HCCIIEIOBATENBCKOTO OTHOMIEHHS K OKPYKAIOIIAM SIBIICHHSIM;

e (opmHUpOBaHNE HAYTHOTO MUPOBO33PEHHUS KaK pe3yabTaTa U3ydeHHsI OCHOB CTPOCHUS MaTEpUHU
1 (yHIAaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (¢opmHupoBaHNE YMEHHI OOBSICHATH SBJICHUS C HWCHOIH30BAHMEM (H3MYECKUX 3HAHUN U
HayYHBIX JI0KA3aTEeIbCTB;

e (opmHupoBaHHNE MPEICTABICHUH O POMM (PU3UKK IS Pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJOTHH.

JocTtmkenue dTUX 1eneil o0ecreunBaeTcsl pelieHneM CIEAYIONMX 3a1ad B MPOIecce M3YYeHUs

Kypca ()M3UKH Ha yPOBHE CPEIHEr0 00IIero 0Opa3oBaHuUS:

e TpuoOpeTeHre CHCTEMBI 3HAHM 00 00X PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIFOUAsT MEXaHWKY, MOJEKYJSPHYIO (H3UKY, JIIEKTPOAWHAMHUKY, KBAHTOBYIO (H3HKY H
3JIEMEHTHI aCTPOPHU3UKH;

e (¢dopMHpOBaHME YMEHHI NPUMEHSTh TEOPETHUYECKHUE 3HAaHUS Ui OOBSCHEHHS (PUIUIECKUX
SIBJICHUH B IPUPOJIC ¥ JUTSI IPUHATHSI TPAKTHYECKUX PEIICHHUI B TTOBCEHEBHOMN KU3HH,



® OCBOGHHE CIIOCOOOB pPEUICHUS Pa3IMYHBIX 3aJa4 C SBHO 3aJaHHON (DU3NYECKOH MOIENbIO,
3aja4, MOAPa3yMEBAIOIIMX CaMOCTOSTENbHOE CO3JaHue (PU3MYecKOil MoJenu, aJaeKBaTHON
YCIIOBUSM 324U,

e TIOHUMaHWe (U3MYSCKHX OCHOB W TPUHIIMIIOB JICHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX TPOIIECCOB, X BIUSHUS HA OKPYXKAIOIIYIO CPEAY;

e OBJAJICHUEC METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHHWS U TPOBEACHUS (U3NYCSCKUX
9KCIIEPUMEHTOB, aHallM3a M WHTEPIpETaluk WH(POPMAIMK, ONPEACICHHUS JOCTOBEPHOCTH
MIOJTy4YEHHOT'O pPe3yNbTaTa;

® CO3JaHUE€ YCIOBHM Uil pa3BUTHS YMEHHU MPOEKTHO-UCCIENOBATENBCKONW, TBOPYECKOU
JIeSITENBHOCTH.

Ha usyuenue ¢usuku (0a30BbIii YPOBEHB) HA YPOBHE CpPEIHEro 0O0IIEro 00pa30BaHUs OTBOIAMTCS

136 gacoB: B 10 ximacce — 68 wacoB (2 gaca B Hemenio), B 11 kimacce — 68 gacoB (2 gaca B HEEMIO).

[Ipemnaraemplii B mporpamMmme 1o (DU3HMKE MEpeYeHb J1a0OpaTOPHBIX M IMPAKTHYECKUX PadoT

SIBJIICTCSI PEKOMEHIOBAaHHBIM, YUYHMTENb JIeaeT BBIOOP MPOBEACHHUS J1a0OpaTOPHBIX PabOT U OIBITOB C
y4ETOM UHAMBHUIYAJIbHBIX OCOOCHHOCTEH 00yJaroIMuXCsl.



COJAEPXKXAHUE OBYYEHUA

10 KUIACC
Paznen 1. ®du3nka u MeT0AbI HAYYHOT0 MO3HAHMUS
O®uszuka — Hayka O npupoge. HayuHble MeTOAapl IO3HAHUS OKpyXkaromero mupa. Poib

9KCIIEPUMEHTA U TEOPHH B MpOLIECCce TTO3HAHUSI TPUPOABL. DKCIIEPUMEHT B (pr3HKe.

MogenupoBanue Gpu3HMUECKUX SBJICHUN U npoiieccoB. Hayunbie runoressl. @u3nueckue 3aKOHBI U
Teopuu. ['paHULIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBHSL.

Ponp 1 MecTo hu3nku B GOpMHUPOBAHNH COBPEMEHHOW HAyYHOW KapTHHBI MUPA, B PaKTHUECKOM
JIeATeIbHOCTH JIIOJIEH.

Lemoncmpayuu

AmnanoroBsie ¥ IU(QPOBBIE U3MEPUTENbHBIE TPHOOPHI, KOMITBIOTEPHBIE TATYHUKH.

Paznen 2. Mexannka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHne. OTHOCHUTENBHOCTh MEXaHHYECKOro MABIKeHUs. Cucrema oTcuéra.
Tpaexropusi.

[lepemerienre, cKopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepHaIbHOM
TOUYKH, UX MIPOEKIIMU HA OCH CUCTEMBI KoopAuHAaT. CloKeHne epeMEeIeHN U CI0KEHNE CKOPOCTEH.

PaBHOMEepHOE ¥ PaBHOYCKOPDEHHOE MPSMOJUHEHHOE JBW)KeHHEe. ['padukd 3aBHCHUMOCTH
KOOpAWHAT, CKOPOCTH, YCKOPEHMSI, ITyTH U TIepEMEIIEHUSI MaTepHaTbHOW TOYKH OT BPEMEHH.

CroOomHOE magieHre. Y CKOpeHre CBOOOTHOTO TTaACHHUS.

Kpuponuneitnoe nuxxenue. J[BUkeHre MaTepUaIbHON TOUYKH MO OKPYXKHOCTH C TIOCTOSHHOM 1O
MOJIYJIF0O CKOPOCThIO. YTJIOBas CKOPOCTb, JIMHEWHas ckopocTh. Ilepwox W dactora oOpallieHus.
LearpocTpeMuTenbHOE YCKOPEHHE.

TexHHUeCKHE YCTPOICTBA M NPAKTHYECKOE NPHUMEHEHHE: CIUIOMETP, JABW)KEHHE CHApPsJIOB,
LIETIHBIE U pEMEHHBIE NTEpeNayn.

Jlemoncmpayuu

Mopenp cuctemsbl 0TCUETa, MIUTFOCTPALUs KHHEMATHUECKAX XapaKTEPUCTUK JBUKEHUS.

[IpeobpazoBanue IBUKEHUN C UCIIOIB30BAaHUEM ITPOCTHIX MEXaHMU3MOB.

[TazmeHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGumoenne nemkenuns Tena, OpoIIeHHOro MO/ YTIIOM K TOPH30HTY ¥ TOPU30HTAIBHO.

Wsmepenne yckopeHns cBOOOIHOTO MaIeHNUS.

HanpagneHnue ckoOpoCTH NpU JBUKEHUU O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

N3yyeHne HepaBHOMEPHOIO IBUKEHUS C LENbIO ONPEAEICHNUS MTHOBEHHOU CKOPOCTH.

HccnenoBanve COOTHOLIEHHS MEKIY IMyTSAMH, HOPOWICHHBIMH TEJIOM 3a IIOCIEAOBATEIbHBIE
paBHbIE MPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM [BM)KEHHHU C HAYaJIbHOM CKOPOCTBIO, paBHOU
HYJIIO.

N3yuyenune nBM>KEHHUS MIAPUKA B BSI3KOM >KHIKOCTH.

Wzydenne nBrkeHNs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpunuun ortHocutensHocTH ['amunes. IlepBeiid 3akoH Hbrorona. WHepuumanbHblE CHUCTEMBI
orcuéra.

Macca tena. Cuna. IlpuHnun cynepnosunuun cwil. Bropoil 3akoH HeroToHa Ui MaTepHallbHOM
Touku. Tperuit 3akoH Hpr0TOHA 111 MaTepUanbHBIX TOUEK.

3akoH BcemMupHoro Tarorenus. Cuna tsxectd. [lepBast KocMUueckast CKOPOCTb.

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

Tpenue. Bunpl TpeHust (mokosi, ckoibkeHHs, kKadeHus). Cuna tpeHus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJNBKEHUs U cuiia TpeHus nokos. Koaddunuent tpenns. Cuna conpoTHBIICHUS NIPU JBIKEHUN
TeNa B JKUAKOCTH WIIH rase.

[locTynarenpHoe U BpalaTeabHOE JBIKEHHE a0COIIOTHO TBEPAOIO Tena.



MoOMEHT CHIIBI OTHOCUTENBHO OCH Bpatenus. [lnedo cumbl. Y cinoBust paBHOBECHS TBEPIOTO Tena.

TexHuueckue yCTpPONCTBA M  MPAKTHUUECKOE MPUMEHEHUE: TOAIIMIHUKYA, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBneHue uHepuUu.

CpaBHEeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CrnoxeHue cuil.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Je(opMaliii.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUSHUSI ¥ CKOJTBKCHHUSI.

VYcnoBus paBHOBecus TBEpIOTro Tena. Bujbsl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomovi

Nzydenune npmxeHus: Opycka 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U PE3MHOBOM 00pasIie, OT
ux nehopmalim.

HccnenoBanue ycnoBUil paBHOBECUS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BpaIlIEHHUS.

Tema 3. 3aKoHbl cCOXpanenus 6 MexanuKe

NmMmmynec MaTepuanbHOW TOYKK (Tena), CHCTEMBI MAaTEPHANBHBIX TO4YeK. MMIymbC CHIIBI |
W3MEHEHNE UMITYJIhCa Tella. 3aKOH COXPaHEHUS UMITYJIbca. PeakTHBHOE MTBIKEHUE.

Pa6ota crtbl. MOIIHOCTH CHUTHIL.

Kunernueckas 3Heprusi MaTepHalibHOM TOYKH. Teopema 00 M3MEHEHHH KHHETUIESCKONW YHEPTHH.

[lorennmanpHas sHeprus. lloTeHnmanbHas SHeprus ynpyro aedOpMHUPOBAHHOW MPYKUHBI
[lorennmanpHas YHEPTHS TeNa BOIM3H MOBEPXHOCTH 3eMITH.

[lorennuanpHbIe 1 HENOTEHIIMAIBHBIE CHITBL. CBS3b Pa0OTHI HEMOTEHITHANBHBIX CHJI C U3BMEHEHHEM
MEXaHWYEeCKOW PHEPTHH CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTHH.

Yrpyrue u Heylpyrue CTONKHOBEHUS.

TexHuueckue yCTpoUCTBa U MPAKTUUECKOE TPUMEHEHHE: BOJIOMET, KOMEP, MPY>KUHHBIA TTHUCTOJIET,
JBAKECHUE PAKET.

Jlemoncmpayuu

3aK0H COXpaHEHUS UMITYIIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon mOTEeHNIMANTFHON YHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Nzydenne abcomoTHO HEYIIPYTOro yIapa ¢ MOMOIIBIO JBYX OAMHAKOBBIX HUTSHBIX MAsTHHKOB.

UccnenoBanne cBsi3u pabOTHl CHJIBI ¢ M3MEHEHHWEM MEXaHHYECKOW JHEpPTrUu Tela Ha TMpHuMepe
pacTsKEHUS] PE3UHOBOIO JKIYTa.

Pazpnen 3. MoJsekyasipHasi Gu3uKa M TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIONOXKEHUS MOJEKYJISIPHO-KHHETHYECKOH TEOpHMH W WX ONBITHOE OOOCHOBaHUE.
BpoyHosckoe nBmwkenme. Juddysusa. Xapakrep IBUKEHHS W B3aMMOJCHCTBHS YaCTHI[ BEIIECTBA.
Mogenu cTpoeHus Ta30B, KHUAKOCTEH U TBEPABIX TeN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THUX
mozeneil. Macca u pa3mepsl monekyi. KonuuectBo BemectBa. [loctosnnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. Illkana remnepatyp Llenbcus.

Mopens wupeanbHoro rasza. (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOU TEOpUH
uaeanbHOrO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpefHel KWHETHYECKOW SHEPTHH TEIIOBOT'O
nBrkeHus: vactun rasza. lllkama temmepatyp KensBuna. ['a3oBblie 3akoHBL. YpaBHeHue MeHpaeneeBa—
Knaneiipona. 3akon [JansToHa. M3omponeccs B HAealIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BELIECTBA.
I'padmueckoe nmpepcraBaeHre U30MPOIIECCOB: H30TEPMa, U30X0pa, H300apa.



Texuuueckue ycTpolcTBa U IpaKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapomeTp.

Lemoncmpayuu

OmnbITHI, T0Ka3bIBAIOIIME AUCKPETHOE CTPOEHHE BellecTBa, (oTorpadui MOJIEKYJ OPraHUYECKHX
COCIMHEHUM.

OnbITe! 10 TP QY3 KUAKOCTEH U Ta30B.

Mogenb 6pOyHOBCKOT'O JTBUKCHUS.

Mogens onbita HlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYHIECTBOBAHNE MEXMOJIEKYISPHOIO B3aUMO/IEHCTBHSL.

Mognenb, WITIOCTpUpPYIOLIas MPUPOAY NAaBJICHUS ra3a Ha CTEHKH COCYAA.

OnBITHI, WTIOCTPUPYIOIINE YPaBHEHUE COCTOSHUS HI€aNbHOT0 rasa, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomovi

Onpenenenrie Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE HM3MEpEeHH 00bhEMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXKIY apaMeTpaMu COCTOSHUS pa3pekeHHOr o rasa.

Tema 2. Ocrogvt mepmoounamuxku

TepmoauHamudeckasi cucteMa. BHYTpeHHsISI SHEpPTrys TEPMOJMHAMHYECKONW CHCTEMBI M CIOCOOBI
e€¢ n3MeHeHus. KonnuecTBo TemioTsl U paboTra. BHYTpeHHSS 3HEPTHs OMHOATOMHOTO HJIEaIbHOTO rasa.
Buner Teruionepenaun: TEMIONPOBOIHOCTh, KOHBEKIINS, H3ITydeHHE. Y JefbHAs TEIUIOEMKOCTh BEIECTBA.
KonmuecTBo TennoTs! mpu Temionepeaaye.

[Monstre 00 aamabatHOM mpoiiecce. [lepBbiii 3aKOH TepMOAMHAMMKH. IIpHMeHEHHEe IEepBOro
3aKOHA TEPMOIMHAMUKH K H3omporeccaM. ['padudeckas nHTepnpeTanus padboTsl rasa.

Bropoii 3akon TepmonrHaMuKia. HeoOpaTuMOCTh TIPOIIECCOB B TIPHPOIE.

TeroBele MamuHbl. [IpUHIMOBL JEHCTBHST TEIUIOBBIX MammuH. [IpeoOpa3oBaHus SHEPruu B
TEIIOBbIX MamrHax. KoadduimeHnt momesHoro acicTBus TemioBoi Marwubl. [{ukin Kapao u ero
KO3 () (PHUITUEHT MOIE3HOTO IEHCTBUS. DKOJIOTHIECKUE MTPOOIIEMBI TEIIIOHEPTETHKH.

TexHudeckrne yCTpOiCTBA M TNPAKTHYECKOE MpPHMEHEHHE: IBUTATelh BHYTPEHHErO CropaHwus,
OBITOBOI XOMOIMIbHNUK, KOHAUIIHOHED.

Jlemoncmpayuu

H3MeHeHne BHYTpEHHEH SHEPTUU Teja MPH COBEPIICHUH PaOOThI: BHUIET POOKH U3 OYTBUIKU MO
NeCTBHEM CXAaTOro BO3MyXa, HarpeBaHue d¢upa B JATYHHOH TpyOKe TyTéM TpEHHA
(BHICOIEMOHCTPAITHS).

W3menenne BHyTpeHHEH SHEPTHH (TeMIIepaTyphl) Tena MpH TeIuIonepeaaqe.

OnbIT 10 aAMa0aTHOMY PACIIUPEHUIO BO3/AyXa (OMBIT C BO3IYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

N3mepenue yneabHOU TEMI0EMKOCTH.

Tema 3. Azpecamnuvte cocmoanusa eeujecmea. Mazosvie nepexoovl

[lapooOpa3oBanne u koHzaeHcarus. lcmapenne w kumeHue. AOCONIOTHas W OTHOCHTENBHAS
BIIAXXHOCTh BO3AyXa. HacellmeHHBIW map. YaenpHas TeoTa MapooOpa3oBaHUs. 3aBUCHMOCTH
TeMITepaTyphl KATICHHS OT IaBIICHHUS.

Tépmoe Temo. Kpucrammaeckue u amopdHble Texa. AHU30TPOIHS CBOWCTB KpUCTALIOB. JKuakue
kpuctaiuisl. CoBpeMeHHble MaTepuaibl. [InaBnenue u kprucrammm3anus. Y aeabHas TelyioTa IUTaBIIeHMs.
Cybnumarusi.

YpaBHeHHe TeTI0BOro OanaHca.

TexHUYecKre yCTpOCTBa U MPAKTHYECKOE IPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJIOpUMETp,
TEXHOIIOTUH TIOJTYYEeHUS COBPEMEHHBIX MaTepHajoB, B TOM YHCIIe HAHOMAaTepHaJIoB, U HAHOTEXHOJIOTHUH.

Lemoncmpayuu

CBoiicTBa HACHIICHHBIX TAPOB.

Kunenue npy noHM>KEHHOM J1aBJICHUU.

CriocoObl 3MepeHns BIaKHOCTH.



Habnronenue HarpeBaHus ¥ IJIaBJICHUS KPUCTAIUTMYECKOT'O BEIIECTBA.

JleMoHCTpanus KpUcTasioB.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

N3mepeHne 0THOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DaexkTpoanHaMmuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauus Tel. OJeKTpuueckuil 3apsan. J[Ba Buaa siekTpuueckux 3apsnoB. [IpoBomHHKH,
JTUBIIEKTPUKH U TIOTYIPOBOIHUKN. 3aKOH COXPaHEHHUS JIEKTPUUECKOro 3aps/a.

BzaumonetictBue 3apsigoB. 3axkoH Kymona. TouedHBId SJEKTPHUECKHM 3apsll. DIEKTPUUIECKOE
nosie. Hanpsk€HHOCTE aneKTpryeckoro nosst. [IpuHimn cynepno3suuuu 3JIeKTpUYecKuX Monen. JInaum
HanpspKEHHOCTH 3JIEKTPUUECKOT O OIS,

Pabora cun snekrpocratuueckoro monsi. [lorennman. PaszHocte moreHnuanos. [IpoBogHuku u
TUBJIEKTPUKH B AJIEKTPOCTATHUECKOM Toiie. J{nanekTpruueckas mpoHUIIaeMOCTb.

Onextpoémkoctb.  KoHaeHcaTop.  DNEeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATopa.  JHEprus
3apsKEHHOr0 KOHEHcaTopa.

Texnudeckne yCTpoiicTBa W TNPAKTUYECKOE MPHUMEHEHHE: JJIEKTPOCKON, 3JIEKTPOMETP,
JNIEKTpOCcTaTHUYECKasl 3alluTa, 3a3eMJICHUE JJIEKTPONPUOOPOB, KOHJICHCATOP, KOMHUPOBAIBHBIN ammapar,
CTPYHHBII IPUHTED.

Jemoncmpayuu

YerpolicTBO M IPUHLMIL JAEHCTBUS JIEKTPOMETPA.

BzaumonelicTBrue Ha3JIEKTPU30BAHHBIX TEIN.

DIEKTPUIECKOE TTOJIE€ 3aPSIKEHHBIX TEI.

[IpoBOAHYKH B 37EKTPOCTATHUECKOM ITOJIE.

DNeKTpocTaTHIECKast 3aIIuTa.

JVDIEKTPUKH B DIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTB 3JEKTPOEMKOCTH TTIOCKOTI'0 KOHIEHCATOpa OT IUIOLIAAN TUTACTHH, PACCTOSHUS MEXTY
HUMU U TUIEKTPUIECKON TTPOHUIIAEMOCTH.

DOHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamophie pabomol

N3mepenwne 1ekTpoEMKOCTH KOHAEHCATOopa.

Tema 2. llocmoannstit snexkmpuueckuii mok. Toxu é paznuunvix cpeoax

ONEeKTpUYEeCKHii TOK. Y CJIOBUA CYIIECTBOBAHHS JIIEKTpHUECKOro Toka. Mcrounmku toka. Cria
ToKa. [IoCTOSHHBIHN TOK.

Hampsokenue. 3akon OMa s y9acTka .

DJNeKTpUYeckoe COINPOTHUBJIECHHE. YAENbHOE CONpPOTHBIECHHE BemecTBa. llocmenoBarensHoe,
MapauieIbHOe, CMEIIAHHOE COeIMHEHHE TPOBOIHUKOB.

Pabora snexTpryeckoro Toka. 3akoH Jxoymns—Jlenna. MOIMIHOCTD JEKTPHIECKOTO TOKA.

ONEeKTPOIBHKYILAS CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3aKkoH OMa AJis MONTHOU
(3aMKHYTOI1) DIIeKTprIecKoi menu. KopoTkoe 3aMpIkaHue.

DNeKTpoHHAs TPOBOAMMOCTDh TBEPABIX METAJUIOB. 3aBHCUMOCTH COIPOTUBJICHUS METAIJIOB OT
TemrepaTypbl. CBEpXIIPOBOIUMOCTb.

ONEeKTpUYECKUH TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBogauku. CoOCTBEHHAs ¥ TpUMeEcHas! TPOBOIUMOCTE ITONYIIPOBOAHIKOB. CBoiicTBa p—N-
niepexofa. [lomynpoBofHUKOBBIE TIPUOOPEI.

DNEeKTPUYECKH TOK B PACTBOPAX M PACIUIaBax AJIEKTPOIUTOB. DIEKTPOIUTHIECKAS TUCCOIUAITHS.
OnexTponus.

OnexkTpudeckuii TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSTENbHBIA pa3psia. MomHus.
[Tna3ma.

TexHudeckne ycTpOHCTBA M TPAKTUYECKOE IMPUMEHEHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
HUCTOYHUKM TOKa, JJIEKTPOHArpeBaTelbHBIE NPHOOPHI, 3JIEKTPOOCBETHTENbHBIE NPUOOPHI, TEPMOMETP



CONPOTUBJICHUS, BaKyyMHBIH MO, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, IONYINPOBOJHUKOBBIH IHO,
raJbBaHHKa.

Lemoncmpayuu

Wzmepenne cuitbl TOKA M HAIPSDKEHUSI.

3aBHCUMOCTD COMPOTUBIICHUS UUIMHAPUYECKUX POBOIHUKOB OT JUIMHBI, IJIOMAAN TTOIEPEYHOT 0
CeueHHs M MaTepuaa.

CwMmerranHoe coeTuHeHNe MPOBOIHNKOB.

[Ipsimoe u3mepenue 31eKTpoaBHKYLIeH cuitbl. KopoTkoe 3aMblkaHNe ralbBaHUYECKOTrO 3JIEMEHTa
U OlICHKa BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTD COIPOTUBIIEHHUS METAJIIIOB OT TEMIIEPaTyphl.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsit ¥ IpOBOAMMOCTD BO3yXa.

OAHOCTOPOHHSS POBOAMMOCTE AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomovi

N3ydenue cMenaHHOTO COEAMHEHUS PE3NCTOPOB.

UzmepeHue 31eKTpOABIKYIIEH CHITBI MCTOYHUKA TOKA U €r'0 BHYTPEHHET O COMPOTHBIICHHS.

HaoGuroienue anextposusa.

MexknpeaMeTHbIe CBSI3H

Wzyuenne xypca ¢Gusuku 0a3oBoro ypoBHs B 10 Kiacce OCYIIECTBIIAETCS C  Y4ETOM
COJIepKATENbHBIX MEKIPEAMETHBIX CBS3ed C KypcamMH MaTeMaTHKH, OMOJIOTHH, XHMUH, reorpadpuu u
TEXHOJIOTHH.

Mescnpeomemuole noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO ITO3HAHUS: SBJICHUE,
Hay4yHbI (akt, rTumoTe3a, ¢u3MUecKas BEIUYMHA, 3aKOH, TEOpHUs, HAOIIOJICHNE, SKCIEPUMEHT,
MOJIETIMPOBAHNE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHHH, JNHHEHHas (yHKuums, mapaborna, rumepbomna, nx
rpadMKy U CBOWCTBA, TPUTOHOMETpUUECKUE (QYHKIUU: CUHYC, KOCUHYC, TAaHI€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U UX IPOEKLIUU HA OCH KOOPIUHAT, CJI0KEHHE BEKTOPOB.

buonozus: MexaHnueckoe ABMKEHUE B XKUBOHU mpupoze, 1uddysus, ocMoc, Tena000MeH KUBBIX
OpraHu3MOB (BH/JIbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE), SJIEKTPUUECKUE SIBIIEHUS B )KUBOI IIpUpoe.

Xumus: @IUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHWE AaTOMOB W MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHasi Macca, TENJIOBbIE CBOICTBAa TBEPABIX TeJ, >KUAKOCTEHM M Ia30B, 3JIEKTPUUYECKHE CBOMCTBA
METaJJIOB, 3JIEKTPOIUTUYECKAS UCCOLUALUS, TaJbBAHUKA.

T'eoepagua: BaxxHOCTH BO3IIyXa, BETPHI, OApOMETP, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE IBIDKEHUHM C MCIOJIb30BAHHMEM MEXAHHM3MOB, Y4Y&€T TpPEHHs B
TEXHHUKE, MOALIMITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS UMITYJIbCa B TEXHHMKE (pakera, BOAOMET U
Ipyrue), ABUraTellb BHYTPEHHETO CrOpaHus, napoBas TypOuHa, OBITOBOM XOJIOAMIBHHK, KOHAULIMOHED,
TEXHOJIOTUH TOJyYCHUSI COBPEMEHHBIX MaTEPHaOB, B TOM YHCIC HAHOMAaTEpHAJIOB, 1 HAHOTEXHOJIOIHH,
JJIEKTpOCTaTHYECKas — 3allluTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB, KCEPOKC, CTPYHMHBIH MpPUHTED,
3JIEKTpOHArpeBaTeNbHble IPUOOPHI, HIEKTPOOCBETUTENbHBIE TPHOOPHI, raJIbBAaHUKA.

11 KJIACC
Pazpnen 4. DiiekTpoaMHAMHUKA

Tema 3. Macnummnoe none. INeKMpPOMAZHUMHAA UHOYKUUA

IlocTosiHHBIe MarHuThL. B3auMoneicTBHE MOCTOSHHBIX MarHuToB. MarHutHoe moine. Bekrop
MarHUTHOM MHAYKUMH. [IpuHUOMI Cynepmo3sMiuM MarHWTHBIX Honed. JIMHMM MarHMTHOM WMHAYKIHH.
KapTrna nuHNi MarHUTHON HHAYKIMH NOJIS MOCTOSIHHBIX MarHUTOB.

MarsuTHoOe 1oje IpOBOAHMKA C TOKOM. KapTuHa NMUHUN MHIYKIMH MarHUTHOTO IOJISL JUTMHHOTO
NPSIMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOIO IPOBOAHWKA, KaTYIIKW ¢ TokoM. OmbIT OpcTena.
B3anmMoneiicTBiEe TPOBOAHUKOB C TOKOM.

Cuna Amriepa, e€ MOAYNb M HAaIIpaBJICHHE.



Cuna Jlopenua, e€ Moaynb U HalpaBieHHeE. J[BHkeHHe 3apsDKEHHOM YacTHIBI B OJHOPOJHOM
MarHuTHOM mose. Pabora cuisl JlopeHna.

SIBneHne  SIEKTPOMArHMTHOM  MHAYKUMH.  [IOTOK  BekTopa  MarHUTHOM  HMHAYKIUH.
ONeKTpoABHKYIIas CUJIa MHAYKIMH. 3aKOH 3JIEKTPOMAarHuTHON MHIykuuu dapanes.

BuxpeBoe anekTpuueckoe moje. NeKTPOABMUKYIIAs CUIa MHAYKIIUMY B IPOBOAHMKE, IBUKYIIIEMCS
MOCTYNATENbHO B OJHOPOJHOM MarHuTHOM IIOJI€.

IIpaBuno Jlenna.

NHaykTuBHOCTD. SIBIIEHHE CAMOMHIYKINU. DJIEKTPOABUKYIIAS CHJIa CAMOMHTyKIIUH.

OHeprusi MarHUTHOTO TMOJISI KaTYIIKA C TOKOM.

DNIEeKTPOMArHUTHOE TOJIE.

Texnuueckue  ycTpoicTBa M IPAaKTUYECKOE  MPUMEHEHHE:  IOCTOSIHHBIE  MarHHTHI,
3JIEKTPOMAarHHUTHI, JIEKTPOJBUTATEND, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUILl, MHTyKIIHOHHAS [1€Yb.

Lemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE AIEKTPOHHOTO IMMy4YKa MarHUTHBIM I10JIEM.

JIMHUM UHIAYKIIMA MarHUTHOT'O TTOJIS.

B3anmMopnelictBre JByX POBOJHUKOB C TOKOM.

Cua Amrepa.

HeticrBue cuibl JIopeHiia Ha MOHBI 3JIEKTPOJIUTA.

SIBneHre 3NeKTPOMAarHUTHOW MHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTB DJIEKTPOJIBUKYIIEH CHITBI MHAYKIIUH OT CKOPOCTH M3MEHEHHUSI MAaTHUTHOTO TIOTOKA.

SIBiieHrE CAMOUHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamophie pabomol

W3ydenne MarHuTHOTO MOJSI KATYIIKA C TOKOM.

HccnenoBanne neficTBUS IOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

Hccnenosanne SBiICHUS SIEKTPOMArHUTHOW WHIYKIIHH.

Paznen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u IneKmpomazHummble Koneoanus

KonebarensHas cucrema. CBOOOmHBIE MEXaHHUYECKHE KojeOaHusA. ['apMoHHMUYecCKHe KoiIeOaHHS.
[lepron, wacrora, ammutyna u ¢daza xonedanuid. lIpyxuHHBI MasTHUK. MaTeMaTHdecKnid MasTHUK.
YpaBHeHrEe rapMOHUYecKUX Koiebanuil. [IpeBparenre sHepruu Ipyu TapMOHUIECKAX KOJIeOaHUAX.

KoneGatenpupiii  koHTYyp. CBOOOAHBIE JIIEKTPOMArHATHBIE KOJNEOAHUS B HIICATHHOM
Koe0aTeTbHOM KOHType. AHAJOTHS MEKIYy MEXaHHYECKUMH W DIIEKTPOMAarHUTHBIMHU KOJIeOaHUSIMU.
®opmyna Tomcona. 3aKOH COXpaHEHHS SHEPTHH B HSAIbHOM KOIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxalommMx KoleOaHUSIX. BBIHYXJAEHHbIE MeXaHHYECKHE KOJIeOaHUsI.
Pe3zonanc. BeiHyXneHHBIC 2IIEKTPOMArHATHBIE KOJIeOaHMSL.

Ilepemennbiii TOK. CuUHYCOMAANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOrO TOKAa.
AMIUTHTYTHOE U AEHCTBYIOIISE 3HAUEHUE CUJIB TOKA U HAMPSKESHUS.

Tpaunchopmartop. IlpomsBoacTBo, mepemaya ©  TOTpeOJNIEHHE DIEKTPUUYECKOW  SHEPTHH.
DKOIIOTHYECKUEe PUCKU TPHU IMPOU3BOJCTBE ANMEKTPoIHEpruu. KynbTypa MCHONB30BAHUS SIEKTPOIHEPTHH
B TTOBCETHEBHON KU3HHU.

TexHu4eckne yCTpOHCTBA M TPAaKTHYECKOE NPUMEHEHHE: JIIEKTPUYECKUH 3BOHOK, T'€HEepaTop
TIepEeMEHHOT0 TOKa, JIMHUH AJIEKTpoIepeaq.

Lemoncmpayuu

UccnenoBanne mapamMerpoB KoneOaTeNbHON CUCTEMBl (NPYKWHHBIA WM MaTeMaTUYeCKUN
MasITHHK).

Habmronenue 3aTyxaroommx KoneOaHui.

HccnenoBanne CBOWCTB BEIHYXICHHBIX KOIEOaHUI.

HaGmonenue pesonanca.



CBoOOTHBIE IEKTPOMAarHUTHBIE KOTeOaHMsL.

OcuuiorpaMmbl (3aBUCHMOCTH CHJIBI TOKA W HAIIPsDKEHUS! OT BPEMEHH) AJISl SJIEKTPOMAarHUTHBIX
KonebaHui.

Pezonanc mnpu mocnenoBaTeNbHOM COEIMHEHMM PpE3UCTOPa, KaTyIIKM WHIYKTUBHOCTH M
KOH/IeHCcaTopa.

Mopnenp TMHUY 3IEKTPOIIEPENaYH.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomol

I/ICCJ'ICILOBaHI/Ie 3aBUCUMOCTHU II€proOJa MaJibIX KOJIC63HI/II71 rpys3a Ha HUTH OT IJIMHBI HUTU U MACChI
rpysa.

UccnenoBanne mepeMeHHOro TOKa B IIENIH M3 IIOCIIEIOBATENbHO COENMHEHHBIX KOHIEHCATOpa,
KaTyILIK{ U pe3ncTopa.

Tema 2. Mexanuueckue u IneKmpomMazZHummble 60JIHbL

MexaHndeckde BOJHBI, YCIOBUSI pacrnpocTpaHeHus. llepmona. CKopocTh pacmpocTpaHeHHS H
JutiHa BonHBL. [lomepeunbie 1 npoaoiibHbIe BOJTHBL. MHTEepdepenius u qudpakuus MeEXaHnYeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomMkocTh 3Byka. Bricora Tona. TemOp 3ByKa.

QHCKTpOMaI‘HI/ITHLIe BOJHBL. Y CIOBHUSI N3JIYYCHUA  DJICKTPOMArHWTHBIX  BOJIH. Bzaumnuas
opuentanus BektopoB E, B, V B snekrpomarauTHOil BomHe. CBOHCTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpa)keHue, MpeloMIIeHne, mosipusanus, nudpaxuus, uaTepdepernrs. CKOpOCTh IIEKTPOMArHUTHBIX
BOJTH.

IMkana OJICKTPOMArHMTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArHuTHBIX BOJIH B TEXHUKE U 6I>ITy.

ITpuniunel paguocBs3u U TeneBuAeHus. Paguonokanus.

DNEeKTPOMarHuTHOE 3arPsA3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuYecKkre yCTpOICTBA M IPAKTHYECKOE IIPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIBTPa3ByKOBas IUArHOCTHKAa B TEXHUKE M MEAUIMHE, pajap, paAuONpUEMHHK, TEIEBU30p, aHTCHHA,
tenedon, CBU-meus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHHUE MONIEPEUHBIX U MPOIOIbHBIX BOJIH.

Konebmromeecs Teno kKak HCTOUHUK 3BYKA.

Habnronenue orpaxeHus U MpenoMIeHUs MEXaHUUECKUX BOJIH.

Hab6monenne naTepdepeHINN 1 tupakInd MEXaHNIECKIX BOJIH.

3BYKOBOU pe30HAaHC.

HaGumroienvie cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYION M 9aCTOTON KOJIEOaHHIA.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKEHWE, IPEIOMIICHHE, HOJSIpU3alus,
mudpakmysi, “HTEpQEepeHITNS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuHeliHOe pacnpocTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu
cBeTa. ToueuHbI HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHns cBeTa. [locTpoeHne n300pakeHnii B INIOCKOM 3epKaJe.

[Ipenomnenne cBera. 3aKOHBI TIPENOMIICHHUS cBeTa. AOCOMIOTHBIA TOKa3aTeldh IMPETOMIICHHS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbplil yron MoMHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus cera. CnoxHEIN cocTaB 6enoro cBeta. L[Ber.

Colupatomye 1 paccenBaroniie JUH3bl. ToHKas JuH3a. POKYyCHOE PACCTOSIHUE U ONTHYECKas CHJla
TOHKOH nMH3bL. [locTpoeHne n3o0paxxeHuii B COOMPAOLIMX U paccerBaroIuX JuH3aX. PopMysa TOHKOM
JIMH3BL. Y BETMYEHHE, 1aBAeMOE JIMH30M.

[Ipenens! IpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. MHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBHS HaOMIOAEHUS
MakCUMyMOB M MHHHUMYMOB B HHTEp(EPEHIHMOHHOM KapTHHE OT ABYX CHH(Aa3HBIX KOT'€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cera. Judpakunonnas pemerka. Y caoBue HaOMIOAEHNUS TTIABHBIX MaKCUMYMOB IIpU
naJeHN MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIUOHHYIO PEHIETKY.



ITonspusanus ceera.

Texuuueckue yCTpoWcTBa M TNPAKTUYECKOE MPUMEHEHHE: OYKd, Jyma, QoToanmapar,
MPOCKIMOHHBINA ammapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs OMNTHKA, AU(pakiIHOHHAS peméTKa,
MOJSIPOUI.

Lemoncmpayuu

[IpsmMonuHeliHOE pacpocTpaHeHue, OTpaXKeHUE U TpeomiieHne cBera. OnTHueckre mpruoophl.

[onHoe BHyTpeHHEe oTpaskeHne. Mojienb CBETOBOA.

UccnenoBanue cBOiCTB N300paKECHU B JIMH3AX.

Mogenu MUKpOCKOIIa, TEIEeCKOIa.

HaGmonenue natepdhepeHIny CBera.

HaGmonenue nudpakiuu cBera.

HaGuroieHue qucnepcuu cBeTa.

[Mony4enue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Nony4enue cnekTpa ¢ MOMOIIBIO AU(PPAKIIMOHHOW PEIETKH.

HaGuroieHue nosisipu3aliiy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

Wzmepenne mokasaTens MpeoMIICHUS CTEKIIa.

HccnenoBanne cBOWCTB M300paKEHHH B TMH3AX.

Habmonenmne nucriepcuu cBeTa.

Pa3nen 6. OcHOBBI clieNMAILHONH TEOPUH OTHOCUTEIbHOCTH

I'paHuuBl  NPUMEHUMOCTH  KJIACCHMYECKOM MexaHukd. llocTynaTel croenquanbHOM — TEOopuu
OTHOCUTCIIBHOCTH: WHBAPUAHTHOCTHL MOAYJA CKOPOCTU CBE€TAa B BaKyyM€, IMPUHIOUII OTHOCHUTCIIBHOCTHU
OWHIIITETHA.

OTHOCUTENHFHOCTH OJJHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH U COKpAIEHNE ITNHBI.

OHeprus ¥ UMITYJIbC PEIITUBUCTCKON YaCTHIIBL.

CBs13p Macchl € YHEPTHEN U UMITYJIBCOM PENIATUBUCTCKON YaCTUIIBL. DHEPTHS TTOKOSL.

Paznen 7. KpanToBasi ¢puszuka

Tema 1. Inemenmol Keanmoeoi onmuKu

®doronbl. Popmysia [Inanka cBsA3M SHEPruu (GOTOHA C €ro YaCTOTON. DHEPIHsl U UMITYJIbC (OTOHA.

OtkpeiTrie u ucciaenoBanue dorodddekra. Omeitel A. I'. CtoneroBa. 3akoHbl (oTtodddekra.
Ypasuenne DitamreitHa 11 horodddekra. «KpacHas rparnma» dporodddexTa.

Jasnenwne ceera. OneiTh I1. H. JIeOenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHudeckrne ycTpolcTBa W MPAaKTHYECKOE MpUMEHEHHe: (POTOITeMEHT, (OTOATINK, CONTHEUHAS
OaTapes, CBETOINOI.

Lemoncmpayuu

®otor ekt Ha ycTaHOBKE C ITMHKOBOH TUIACTHHOM.

Uccnenosanne 3akoHOB BHEMIHETO (hOTOdPdeKTa.

Ceeroauog.

Connednas Oatapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -yactun. IlmaneraprHas monenb
atoma. [loctynmater bopa. Usnyuenne u mornomeHue GOTOHOB MPHU MEPEXOJe aTOMa C OJHOTO YPOBHS
SHepruu Ha Apyroi. Buzapl ciektpoB. CIieKTp ypOBHEH SHEPTHH aTOMa BOIOPO/IA.

Bonnossie cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KoprnyckynspHo-BOIHOBOHN Ayaau3M.

CIHIOHTaHHOE U BHIHYXKJIEHHOE H3ITy4eHHE.

TexHu4eckrne YCTpOMCTBA W MPAKTHYECKOE MPUMEHEHHE: CIIEeKTPAIbHBIN aHanmnu3 (CIIEKTPOCKOIT),
Ja3ep, KBaHTOBBIM KOMIIBIOTED.

Lemoncmpayuu

Mogpens ombita Pesepdopaa.



Onpenenenvie JUIMHBI BOJIHBI JIa3epa.

Habnronenue nuHelyaThIX CIIEKTPOB H3TyYECHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomoi

HaGumroienue muHeHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIepUMEHTHI, JI0Ka3bIBalOIIME CIOXKHOCTh CTpoeHUs siapa. OTKpbITHE paJAlOaKTHUBHOCTH.
Omnbitel Peszepdopaa mo ompeneneHuio cocTaBa paJHoaKTUBHOrO u3nmydenus. ColcTa anbga-, Oera-,
ramMma-usnydenus. BnusHue paanoakTUBHOCTH Ha KMBbIE OPraHU3MBI.

OtkpeiTHE TPOTOHA W HelTpoHa. Hykmonnas monens siapa ['eiizenOepra—Banenko. 3apsia sapa.
Maccooe uucio sapa. M3oromnst.

Anbda-pacniag. DJEKTPOHHBIE W TO3UTPOHHBIM Oera-pacnaa. ['amma-usnydeHue. 3aKoH
pPaaroaKTUBHOIO pacraja.

DHeprus CBsI3U HYKIIOHOB B sjpe. SnepHbie cuitbl. Jled ekt Macchl sipa.

SnepHeble peakuuu. [lenenue u cuHTe3 sIAEp.

SAnepusiit peaktop. Tepmosgnepusiii cunTe3. IIpobiemMbl M MEpCHEKTUBHI SAEPHON SHEPTETHKH.
OKOJIOTHYECKUE ACTIEKTHI SIIEPHOM SHEPTEeTHKH.

OnemeHTapHble YacTHIbl. OTKPBITHE TIO3UTPOHA.

Mero/pl HaOIIOICHHS U PETUCTPAIIMH JIEMEHTAPHBIX YaCTHII.

ODyHIaMeHTaIbHbIC B3aUMOAECHCTBHI. EMMHCTBO PU3NIECKOM KapTHHBI MUPA.

TexHHUYeCKrE YCTPOMCTBA U NPAKTUYECKOE IIPUMEHEHHUE: TO3UMETP, Kamepa BuibcoHa, saepHbIil
peakTop, aToMHast bomMoa.

Jemoncmpayuu

Cuér4nK HOHU3UPYIOIUX YaCTHILI.

Yuenuueckuii sxcnepumenm, nabopamophie pabomol

HccnenoBanne TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pazgen 8. DnemMeHTHI aCTPOHOMHIHU U acTPOGU3NKHU

Ortansl pa3BuTUs acTpoHOMUH. [IpuKkinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3mnoro Heba. Co3Be3aus, spKue 3BE3MbI, TUIAHETHI, UX BUIUMOE JBUKCHIE.

ConHedHas cucteMa.

Comnare. ComHeuHass akTUBHOCTh. Mctounwk sHeprum ComHma u 3BE3A. 3BE3NBI, UX OCHOBHEIC
XapakTepucTUKU. JluarpamMma  «CHEKTPaJbHBIH  KJIacC —  CBETUMOCTBb».  3BE3NBI  IVIABHOU
[IOCIEAOBAaTEIbHOCTU. 3aBUCHMOCTh «Macca — CBETHMMOCTBbY» JIS1 3BE37 IVIABHOW IIOCIIEIOBATEIBHOCTH.
BuyTtpennee crpoenue 3B€31. COBpeMEHHBIE NPEACTABICHUS O MPOUCXOXKACHUH U 3Bomonuu CoiHIa u
3BE3/1. DTAIBI KU3HU 3BE3].

Mnineunbii Ilyte — Hama [anaktuka. [lonoxenne u aBuxkenue ConHna B [amaktuke. Tumbl
rajakTuk. PagnoranakTuku u kBazapbl. YEpHBIE OBIPHI B AApax rajJaKkTUK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa06ma. Paz6eranme ramaktuk. Teopust Bombimoro
B3phIBa. PennkroBoe nznmydenue.

Macmrabnast cTpykTypa Beenennoii. Meraranakruka.

Hepewménnpie mpobiaeMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

HabnroneHnust HEBOOPY>KEHHBIM TJ1a30M C HCIONB30BAHHMEM KOMIIBIOTEPHBIX NPHIOKEHUH IS
OIIpeeIeHUs MOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3auss CeBepHOro
MOJTYIIAPHS U SIPKUE 3BE3IBL.

Hab6monenus B treneckon Jlynsl, mmaner, Mueunoro [lyTu.

Oo6o0maromiee NOBTOpeHUE

Ponp ¢u3uku u acTpoHOMHH B 3KOHOMHYECKOM, TEXHOJIOTMYECKOW, COLMANBHOW M 3THYECKOH
cdepax AeSITENLHOCTH YEIOBEKa, POJb K MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON Hay4YHOW KapTHHE
MU, POJib (PU3MUYECKOH TEOPHH B (POPMUPOBAHMH HPEACTABICHUN O (PU3NIECKON KapTHHE MUPA, MECTO



(m3Mueckoll KapTHUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUN O
MIPUpPOJIE.

MexnpeaMeTHbIe CBA3U

Wzyuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce OCYHISCTBISETCS € Y4ETOM
COJIEpXKATEIBHBIX MEKIIPEIMETHBIX CBS3€H C KypcaMH MaTEeMaTHKH, OWOJIOTMH, XUMUH, reorpadguu u
TEXHOJIOTHH.

Meosicnpeomemuvle noHsimusi, CBS3aHHBIC ¢ M3YyYCHWEM METOJOB HAYYHOTO IO3HAHUS: SBJICHHE,
HayuHblii (akT, rumoresa, (¢u3Myeckas BEIUYMHA, 3aKOH, TEOpHUs, HAOJIIOJICHUE, DKCIECPUMEHT,
MOJENUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka. pelieHHEe CUCTEMbl YPaBHEHUN, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC, KOCUHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX NPOEKUMH HA OCHU
KOOpJMHAT, CJIOKCHHE BEKTOPOB, IIPOM3BOJIHBIC 3JEMEHTAPHBIX (YHKIWH, NPU3HAKH IOA00MS
TPEYTrONBHUKOB, ONPE/IEICHUE TUIOMIAIN IJIOCKUX Guryp u oonéma Ten.

buonocus: 3neKTpUYeCKUE SBJICHUS B JKMBOW NPUPOJAE, KojcOATEIbHbIC IBM)KCHUS B IKUBOU
MIPUPOJIE, ONTHUUECKUE SBJICHUS B )KUBOU MPUPO/IE, IEHCTBHE paraIliy Ha JKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJNIMUECKash CTPYKTypa TBEPJBIX TEJ, CIIEKTPAIbHBII
aHaJIn3.

leocpagpus: MarHuTHBIC TMIOJIOCA 3EMJIH, 3aJI€KH MArHUTHBIX pPya, (oTochéMka 3eMHOU
MOBEPXHOCTH, MIPEACKA3aHUE 3EMIIETPSICEHUM.

TexHonozus: JWHUWA DJEKTpOINEpenad, TEeHEpaTop NEPEMEHHOIO0 TOKa, JJIEKTPOJABUTATEND,
WHIYKIMOHHAS 1€4b, pajap, paauonpuéMHHUK, TEICBU30p, aHTeHHa, Tenedon, CBU-meus,
MIPOCKITNOHHBIN armapaT, BOJIOKOHHAS ONTHKA, COTHEUHAs OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOTPAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET'O OBLIEI'O OBPA3OBAHUS

OcBoenne yuebHoro npeamera «@us3uka» Ha ypoBHE cpelHero obmiero odpasoBanusi (6a30BbIi
YPOBEHB) JOJKHO 00ECIEUUTh JOCTHIKEHHE CIETYIOIUX JTUIHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX Pe3yIbTaTOB.

JIMMHOCTHBIE PE3YJbTATbBI

JInyHOCTHBIE PE3YNBTaTBl OCBOCHHSI YydeOHoro mpenmera «®Du3uka» IOIKHBI OTpa)XkaTb
TOTOBHOCTh M CITOCOOHOCTH OOYYAaOIIUXCsI PYKOBOJICTBOBAThHCS C(DOPMUPOBAHHOM BHYTPEHHEH MO3UITHEH
JUYHOCTH,  CHUCTEMOH  IIEHHOCTHBIX  OpHEHTAalWl, TIO3UTHBHBIX  BHYTPEHHUX  YOeXKICHHUH,
COOTBETCTBYIOIIMX TPAJAWIMOHHBIM LEHHOCTSIM POCCUHCKOT0 OOLIeCTBA, PAaCIIMpPEHUE >XU3HEHHOTO
OIBITA M ONBITA JICATEIILHOCTH B IMPOILECCE PEaTn3alliil OCHOBHBIX HAaNpPaBICHUH BOCHHUTATENHHON
JeATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kAaHCKOT0 BOCTIMTAHUS:

cOPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMHK OOy4arollerocs Kak akTHBHOTO M OTBETCTBEHHOTO
YJleHa POCCHICKOTO O0IIeCTBa;

MPHHATHE TPAAUIHMOHHBIX 00IIEYENIOBEYECKUX TYMAaHUCTHUECKUX M JEMOKPATHUECKAX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IESITEbHOCTh B HWHTEpEcax TIPaKAaHCKOro OOIIecTBa,
Y4acTBOBAaTh B CAMOYIPABIEHUH B 00pa30BaTENbHON OpraHu3aIuig;

yMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTHUTYTAMH B COOTBETCTBUU € UX (QYHKIHUAMHU U
Ha3HAYCHHEM;

FOTOBHOCTh K T'YMaHUTAapHON U BOJIOHTEPCKON JIESTENBHOCTH;

2) MaTpUOTHYECKOT0 BOCITUTAHMS:

c(hOpMHPOBAHHOCTHh POCCHMCKOM TpakIaHCKON MICHTHYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K I'OCYIApCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSIM POCCHUHCKUX YUEHBIX B
001acTy GU3MKHN B TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(OpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOT O IOBECHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEILHOCTH YIEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOWIMBOTO OyqyIIEro;

4) 3¢TeTHYeCKOro BOCIMTAHMA:

JCTETMYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETHUKY HAy4YHOIO TBOPYECTBA, HPUCYILETO
(m3uUecKoil HayKe;

5) TpyaoBoro BocnuTAHMA:

HHTEpeC K pa3inuyHbIM chepaM Npod)eCCHOHATBHON NESITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(hM3UKON M TEXHUKOW, YMEHHE COBEPIaTh OCO3HAHHBIA BHIOOP Oymyiei mpodeccun U pearn3oBbIBATH
COOCTBEHHBIC KU3HEHHBIE MIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa3oBaHWIO B O0MACTH (QU3UKKA Ha
NPOTSKEHUU BCEU KU3HU;

6) IKOJIOrM4eCKOro BOCIIHTAHMS:

c(OPMUPOBAHHOCTE ~ DKOJIOTMYECKOM  KYJIBTYPbl,  OCO3HAHHE  [JI0O0AJBHOIO  Xapakrepa
9KOJIOTMUYECKHX MPOOIIEeM;

IUTAaHUPOBAHNWE M OCYIIECTBIEHHE ACHCTBHH B OKpY)KaloLIeH cpele Ha OCHOBE 3HAHUS Lenei
YCTOWYMBOI'O Pa3BUTHsI YEJIOBEUECTBA;

pacipeHre OmbITa JESTENbHOCTH 3KOJIOIMYECKOM HalpaBJIEHHOCTH Ha OCHOBE HMEIOIINXCS
3HaHUil 10 QU3MKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS

c(OPMUPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO DPa3BHTHUS
¢uznveckol HayKu;



OCO3HAaHWE IIGHHOCTH HAyYHOH JESITENbHOCTH, TOTOBHOCTH B TMpolecce H3y4YeHUs (U3UKU

OCYILECTBIIATH MIPOEKTHYIO U UCCIIEAOBATENBCKYIO AEATENbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/bHBbIE YHHBepPcATbHbIE YUeOHbIe AeiicTBHSA
ba3oBble 1oruyeckue JecTBH:

CaMOCTOSATENBbHO (POPMYIUPOBAThH U aKTYaJIM3UPOBATh IPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OIIpeNeNsTh LENH AeITeIbHOCTH, 3a/1aBaTh apaMeTphl U KPUTEPUU UX TOCTH)KEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHX SIBIICHHSX;

pa3pabaThiBaTh IUIAH pEHICHHS NpoOJIIeMBbl ¢ y4&TOM aHaiu3a HMEIOMIMXCS MaTepHalbHBIX |
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTL KOPPCEKTUBLI B ACATCIIBHOCTh, OICHUBATL COOTBCTCTBUC PE3YJILTATOB LCIISIM, OLICHHWBATH
PUCKHU HOCJ’IG):[CTBI/If/‘I JACATCIIbBHOCTH,

KOOPAMHHUPOBATh M  BBINONHATH pabOTy B  YCIOBHSX pEANbHOTO, BUPTYAJIBHOIO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

Ppa3BUBATh KPEAaTUBHOC MBIIIIJICHUE ITPU PCIICHUHN ) KU3HCHHBIX HpO6JIeM.

Ba3zoBble uccienoBarenbckue AeiicTBUSA

BJIaJACTh HaquOﬁ TepMHHOHOFHeﬁ, KJIIFOUYEBBIMU ITOHATUAMHU U MCTOdaMU (1)1/[3PI‘ICCKOIVI HAayKU,

BIIQJICTh HABBIKAMHU y4eOHO-HCCIIE0BATEIbCKON M MPOEKTHOM JEATEIbHOCTH B 00IaCTH (U3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOWCKY METOJIOB pelieHust 3ajad (hU3UUIECKOro
CoacCpKaHus, MPUMEHCHUTIO PA3JIMYHBIX METOJOB ITO3HAHUSA,

BJIaJICTb BUIAAMU JACATCIBHOCTH 110 IIOIYYCHHIO HOBOI'O 3HAHHA, €ro HMWHTCPIIpETalnu,
HpeO6p330BaHI/IIO U INPpUMCHCHUIO B PAa3JIMYHBIX y‘IC6HLIX CUTyaluAax, B TOM 4YHUCIIE IIpHU CO3JaHUU
y4€OHBIX TIPOEKTOB B 00JIACTH (DU3UKH;

BBISIBIISITH NIPHUYMHHO-CIICACTBEHHBIE CBSA3M W aKTyallU3WPOBATh 3a7[ady, BBIIBUTATh THIIOTE3Y €&
pelieHusi, HaXOAWTb AapTyMEHTHI Ui JIOKa3aTeNbCTBA CBOMX YTBEPXKACHWH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUH pPEIICHUS;

aHAM3UPOBATH TONyYE€HHBIE B XOJE PEHICHUS 3aJa4ydl Pe3ydbTaThl, KPUTHUYECKH OLIEHUBATH WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATHh U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTH M (hOPMYyTUPOBATH COOCTBEHHBIE 3a1a4l B 00pa30BaTeIbHON IEITETbHOCTH, B TOM YHCIIE
TP U3Y9EHUU (HU3UKH;

JIABATh OI[EHKY HOBBIM CHTYAIIHsIM, OLIEHUBATH IPUOOPETEHHBIH OITBIT;

YMETh MEePEHOCHUTH 3HAHUS 0 (PU3HKE B TPAKTHUECKYIO 00JIACTh KU3HEAEATENhHOCTH;

YMETh WHTETPUPOBATh 3HAHUA U3 Pa3HBIX MMPEIMETHBIX 00IacTeil;

BBIZIBUTATh HOBBIE UJIEH, IPEAJIaraTh OPUTHHAIBHEIE MTOIXO/bI M PEIICHIS;

CTaBUTH MPOOJIEMBI U 33]]a4H, IOMTYCKAIOIINE aTbTE€PHATHBHBIE PEIICHMS.

Pabora c undopmaiueii:

BIIAJIETh HAaBBIKAMH TONY4YeHUS HH(pOpManuu (GPU3MUYECKOTO CONEPIKAHUS W3 MCTOYHUKOB PAa3HBIX
TUTIOB, CAaMOCTOSTETFHO OCYIIECTBIATh IIOMCK, AaHAJW3, CHCTEMATH3alHI0 ¥ HHTEPIPETAIHIO
rH(OpMaIH pa3TNIHBIX BUIOB B POPM IIPEACTABICHUS;

OLIEHWBATh JIOCTOBEPHOCTH WH()OPMAITUH;

WCIIONB30BaTh CpPEACTBa MH()OPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHHW3alMOHHBIX 3a7lad ¢ coONroieHneM TpeOOBaHMA
OPrOHOMWKH, TEXHHUKH O€30IacHOCTH, THUTHEHBI, pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30ITaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COJNIEpKAHUS B PA3NUYHBIX (popMarax ¢ yd€ToM Ha3HAYEHUS
rH(OpMAIUK U TIENIeBOH ayIUTOPHH, BRIOHpAsk ONTHMAIbHYIO (DOpPMY MIPENCTABICHUS W BU3YaTH3AINH.

KoMMyHHKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe 1eiicTBHS:

OCYLIECTBIIATH OOILIEHHE HAa YPOKaX (PU3MKU U BO BHE-YPOUHOH AESTEIbHOCTH;

pacno3HaBaTh NPEINOCHUIKH KOH(GIUKTHBIX CUTYallui U CMAT4aTh KOH(JIUKTHL;

Pa3BEPHYTO U JTIOTMYHO U3JaraTh CBOK TOUKY 3PEHMS C UCTIONb30BaHUEM A3BIKOBBIX CPE/ICTB;



MOHUMATh U HCIIOIB30BaTh MPEUMYILECTBA KOMAHJHON U MHINBHYaTbHONW PaOOTHI;

BBIOMpaTh TEMAaTUKy M METOABI COBMECTHBIX JAEUCTBHH C Yy4€roM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KAOT0 YJIeHa KOJUIEKTUBA;

MPUHUMATS 1€ COBMECTHON AEATENbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH ACHCTBUS 1O €€
JNOCTHXKEHUIO: COCTABIATH TIJIaH JEUCTBHM, DPACHpPEACTATh POIM C YYETOM MHEHHH YYacTHHKOB,
00CyXIaTh pe3yabTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M KAXKAOIO YYACTHHKA KOMaHAbI B OOIIMI pe3ynabTar 1o
pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTh HOBBIE TMPOEKTHI, OICHUBaTh HWJCH C [O3MIWW HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTHBHOE CTPATETHYECKOE IOBEACHHE B PA3IUYHBIX CHTYallUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIE YHUBepCcAIbHBIE YUeOHBbIE AeliCTBHSA
Camoopranusanus:

CaMOCTOSITEILHO ~OCYUIECTBIISITH ~ MMO3HABATENBHYIO JIEATENBHOCTE B o0mactd (U3HKH U
ACTPOHOMHUH, BBISBIISITH IPOOJIEMBI, CTAaBUTh U JOPMYITHPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEILHO COCTAaBJATh IUIAH pElIeHUs Pacuy€THBIX M KA4YeCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUST TIPAKTHYECKOW PabOThl ¢ YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH H
[PEAIIOYTEHNH;

JIaBaTh OICHKY HOBBIM CHUTYAIIHSIM;

pacImupsTh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEeHHN;

JIeNlaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATH TPUOOPETEHHBIN OITBIT;

CHOCOOCTBOBATh (POPMHPOBAHHIO M IMPOSIBICHHIO SPYIUIMH B 007acTH (DU3MKH, MOCTOSHHO
TIOBBINIATH CBOM 00pa30BaTEbHBINA U KYJIBTYPHBIA YPOBCHB.

CaMOKOHTPOJIb, SMOUHOHAIbHBIN HHTEIIEKT:

JaBaTh OLEHKY HOBBIM CHTYalllisiM, BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTh, OLIEHUBATH
COOTBETCTBHE PE3YIIHTATOB IIEISIM;

BIIQJICTh HABBIKAMHU ITO3HABATENLHON peQIIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUHA U
MBICTTUTENTFHBIX TIPOIIECCOB, X PE3yJIbTATOB M OCHOBAHHUI;

HCIIONB30BaTh MPUEMBI pehIIEKCHH TS OIIEHKH CUTYalllH, BHIOOPA BEPHOTO PEIICHNUS;

YMETbH OIIEHWBATh PHCKH U CBOEBPEMEHHO MMPUHUMATH PEUISHHS 110 UX CHIKEHHUIO;

MIPUHUMATH MOTUBEI M pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNNbTATOB JIEITENFHOCTH;

MIPUHUMATH Ce0sl, TOHMMasi CBOM HEAOCTATKH M JOCTOWHCTBA;

MIPUHUMATH MOTUBEI M pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNNBTATOB JIEITENFHOCTH;

MIPU3HABaTh CBOE MPaBO W MPaBO IPYTHX Ha OMINOKH.

B mpormiecce nocTrkeHus IMYHOCTHBIX PE3yIbTAaTOB OCBOSHUS MTPOTPaMMBI IO (PHU3HUKE ISl YPOBHS
cpenHero oOmiero o0pa3oBaHHUA y OOYYAIOMIUXCS COBEPIICHCTBYETCS SMOIMOHANBHBIA HHTEIUIEKT,
MIpeanoNIararmuii CQOPMHPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CITOCOOHOCTh MMOHUMATh CBOE SMOIMOHAILHOE COCTOSIHHE, BUJETH
HaIpaBIIeHHs Pa3BUTHSI COOCTBEHHOW SYMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETyJIUPOBAHUS, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHUE NMPUHUMATH OTBETCTBEHHOCTH 3a
CBOE TMOBE/IEHNE, CIOCOOHOCTh aIalITUPOBATHCS K SMOIMOHAIEHBIM H3MEHEHUSIM U MIPOSBISTH THOKOCTD,
OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIFOYAOINIEH CTPEMIICHHE K JOCTYDKEHHUIO IENH M YCIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEN;

SMIIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSHUE IPYTUX, YIUTHIBATH
€ro MpH OCYLIECTBIEHUH OOIIEHHs, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOLINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JAPYTHMH JIIOJIBMH,
3a00THTBCS, IPOSIBIIATH MHTEPEC U pa3periaTb KOH(IUKTHL.



MNPEAMETHBIE PE3YJIbTATbBI

K xonmy o0ydenust B 10 kj1acce mpeaMeTHbBIE pe3yabTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y 00YUAIOMINXCST YMEHHM:

JEMOHCTPUPOBaTh Ha MPHUMEPaX POJIb U MecTO GU3MKU B (POPMUPOBAHMU COBPEMEHHON HAay4HOMH
KapTUHBl MHUpa, B Pa3BUTHUHM COBPEMEHHOW TEXHUKHM U TEXHOJIOTMH, B INPAKTHUYECKOW AEATEIBbHOCTH
JIIOJICH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (DU3MYECKUX MOJENei: MaTepualbHas TO4Ka,
UHepLuallbHas cHcTeMa OTcuéra, abCOMIOTHO TBEPIOE TENO, WACANbHBIM Ta3, MOAEIN CTPOSHUS Ta30B,
KHUJIKOCTEH U TBEPIBIX TEJl, TOUCUHBIN AIIEKTPUUCCKHN 3apsi/i IPH pelIeHUH PU3MUECKUX 3a]1a4;

pacrno3HaBath (pu3nueckue siBIeHUs (IPOIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOH TEOPUM CTPOCHUS BEHIECTBA M DIIEKTPOJMHAMUKU: PABHOMEPHOE U
PaBHOYCKOpEHHOE TIPSMOJIMHEHHOE JBHMXKEHHE, CBOOOJHOE TaJieHHe Tel, JBW)KEHHE 10 OKDPYKHOCTH,
WHEpIHs, B3auMojielicTBUe Tel, Audy3us, OpOyHOBCKOE JBIKEHHE, CTPOCHHE JKUIKOCTEH W TBEPABIX
Tell, W3MEHEeHHe oO0BbEMa TeNl MpH HarpeBaHuW (OXJIaXJICHHWH), TEIIOBOE PABHOBECHE, HCIapeHUE,
KOHJCHCaluA, MJIABJICHUC, KPUCTAJUIN3allusd, KUIICHUE, BJIAXXHOCTb BO3AyXad, IMOBLIIICHUE AABJICHUA T'a3a
MIPH €0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEX]y MapaMeTpamMH COCTOSHHS rasza B U30Ipolleccax,
JJIEKTpU3aLus Tell, B3aUMO/IEiCTBUE 3apsi/10B;

OMMUCBIBATE MECXAHHUYCCKOC ABUKCHUE, HCIIOIb3YA (1)I/I3I/I‘ICCKI/IC BCIIMYMUHBL: KOOpAWHATa, IYyThb,
[IepEeMEICHUE, CKOpPOCTb, YCKOPEHHE, Macca Tela, Cuila, MMIYJIbC Tella, KUHETHYecKas 3HEprus,
IMOTCHIAJIbHAsA SHEPrus, MEXaHU4YCCKasA pa60Ta, MEXaHN4YCCKasA MOIMHOCTB, IIPU ONHMCAHUHN ITPaBUJIBHO
TPaKTOBaTh q)HBI/I‘IeCKI/IfI CMBICJT HCIOJIB3YEMBIX BCEIWYUH, HUX 0003HaYeHUsA U CAUHHIIBI, HAaXOIHUTb
(hopMyITBI, CBSI3BIBAOIIHE JJAHHYIO (PM3UYECKYIO BETMUNHY C IPYTUMH BEIMYHHAMM;

ONNCHIBATh NM3y4YCHHBIC TEIUIOBBIC CBOMCTBA TN M TEIUIOBBIC SBJICHMSA, MCHONB3Yd (hU3HMUECKue
BEJIMYMHBI: JABJIEHUE Ta3a, TeMIlepaTrypa, CpeIHssl KMHETHUYecKas SHEprusi XaOoTHYECKOr'o ABMIKCHUS
MOJIEKYJI, CpeIHEKBaJApaTHYHAas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSAS SHEPrus, padbora
rasa, Ko3()(UIHMEHT MOJIE3HOrO ACHCTBUS TENJIOBOI'O ABUraTENs; IIPU ONUCAHUU IPABUILHO TPAKTOBATh
(Gu3n4ecKUii CMBICI MCHONb3YEMbIX BEJIWYMH, MX OOO3HAUYEHWs] U EAUHUIIBI, HAaXOAUTh (OPMYIIb,
CBSI3BIBAIOLINE JAHHYIO (PM3UUECKYIO BEJIMUUHY C JPYTUMU BEINUMHAM;

OIIMCHIBATh H3y4YEHHBIC JJIEKTPUYECKUE CBOWCTBA BELIECTBA U OIJIEKTPUYECKUE SIBJICHUSA
(mpoueccel), HCHONB3yd (hU3MYECKHME BEIUYMHBL JINEKTPUYECKUH 3apsiy, D3JEKTPUUYECKOE IIOJIE,
HanpsDKEHHOCTh MOJISI, IOTEHIMAaJl, Pa3sHOCTh IIOTEHIUAJOB; IPU ONMCAHUM IPABIWIBHO TPAKTOBAaTh
(U3NYECKU CMBICT HCIOIb3YEMbIX BEIMYMH, MX OOO3HAYEHHMS W EAMHUIIBI; YKa3blBaTh (OpMyIbl,
CBSI3bIBAIOLINE JAHHYIO (PM3HUECKYIO BEIMYUHY C APYTUMH BEIHYNHAMY;

aHAJIN3UPOBATh (PU3NUECKUE IPOLIECCH] U SIBICHUS, UCHONbB3Ys (PU3NIECKUE 3aKOHBI U MPHHIUIIBL:
3akoH BcemupHoro TsaroreHus, |, I u 1l 3akonsr HetoToHA, 3aK0H COXpaHEHHS MEXaHWYECKOW YHEPTHH,
3aKOH COXPAHEHHS HUMITYJbCa, NPUHLWI CYIEPIO3HLMU CHJI, IPUHLIMII PAaBHOIPABUS HMHEPLHUAIBHBIX
CHCTEM OTCu€Ta, MOJCKYJSIPHO-KMHETHUECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, I'a30BBIC 3aKOHBI, CBS3b
CpenHel KMHETHYECKOW YHEPTHH TEIIOBOTO JIBMKEHHS MOJIEKYI C aOCONMIOTHON TeMITepaTypoH, IMepBhIi
3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHEHUS JIEKTPUIECKOro 3apsina, 3akoH KynoHa, mpu 3ToM pas3inyaTh
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BEIPAKEHHWE M YCIIOBHS (TPaHUIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC INPHHLHUIBI JEHCTBHS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTth yCJIOBHA UX 0€30MaCHOr0 MCIOIb30BAHUS B IOBCEIHEBHOM KU3HH;

BBIIOJIHATH ~OKCIIEPUMEHTHl MO HWCCIEJOBAaHUIO (U3UYECKHX SIBIEHUH M IPOLECCOB C
WCTIOJI30BAaHUEM MNPSAMBIX M KOCBEHHBIX M3MEPEHUH, Ipu 3TOM (OpMyIupoBaTh mnpoliemy/3agady |
TUIIOTE3y Y4eOHOr 0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOI0 000pyAOBaHUS, IPOBOJUTD
OIBIT ¥ (hOPMYIHPOBATH BHIBOJBI;



OCYLIECTBIIATh NPsSMBbIE M KOCBEHHBbIE HM3MEpEHHs (PU3NYECKMX BEIWYHMH, NMPH 3TOM BBEIOMPATH
ONTHUMAJIBHBIA CHOCOO0 HW3MEpEeHHWs W UCIONb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEeN
HA3MEPEHUN;

HCCIIENOBAaTh 3aBUCHMOCTH MEXKIY (QHU3UUYECKMMU BETUYMHAMH C HWCIONB30BAaHHEM MPSIMBIX
W3MEpEeHH, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yNbTaThl OTYUYCHHON 3aBHCUMOCTH
(1)I/I3I/I‘IGCKI/IX BCJIIMYUH B BUJIC Ta6J'II/IH u Fpa(bI/IKOB, ACIaThb BBIBOJLI 110 PE3YyJIbTaTaM UCCIICAOBAHU A,

coOmoaTh mpaBuia O€30MacHOroO TpyAa HpU MPOBEIEHUU HCCIIENOBAaHHM B paMKax ydeOHOro
9KCTIIEPUMEHTa, Y4eOHO-UCCIICIOBATENbCKOM W TMPOEKTHOW JAEATENbHOCTH C  HUCIOJIb30BaHUEM
M3MEpUTEIbHBIX YCTPOUCTB U JJaOOPaTOpHOr0 000PY0BaHMUS;

pemarh pacyéTHble 3alaud C SIBHO 3aJaHHOM (DU3NYECKOW MOJENbl0, MCHONB3Ys (H3UUECKHE
3aKOHbI W MPUHIUIIBI, HA OCHOBEC aHalin3a YCJIOBUA 3adadun BI)I6I/IpaTI) (bI/I3I/I‘-ICCKy}O MOJCJIb, BBIICIIATH
(u3nueckre BeIMUMHBI U (OPMYJIbI, HEOOXOIUMBIC I e€ PelIeHus, IPOBOJAUTh PacUEThl U OLICHUBATH
peaTbHOCTh TOTYYEHHOT O 3HAYCHUST (PH3NUECKOI BETHUMHEI;

peliatb KA4YCCTBCHHBLIC 3ajaydu: BBICTpAaMBAThL JIOTUYCCKHW  HCIIPOTUBOPCUMBYIO ICIIOYKY
paccyXaeHui ¢ oropoil Ha N3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NYECKHE SIBIICHUS;

HCIIOJIB30BAaTh IMPU PCIICHUU y‘-Ie6HI)IX 3ala4 COBPEMCHHBIC I/IH(I)OpMaHI/IOHHI)Ie TEXHOJIOT'UN OJIA
MOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIpPETAllMHd U TMPEACTAaBIECHUS Y4eOHOW W HAyIHO-TIOMYJISIpHON
nH(OpMaIUK, TONYYEHHOW W3 pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOIydaeMYIO
nH(pOopMaIuio;

MPUBOJINTH MPUMEPHI BKIIAJIa POCCHICKUX W 3apyOEKHBIX YYEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
00BsICHEHU E TIPOIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

HCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUA I10 (1)1/131/11(6 B HOBCG}IHCBHOI\/II JKU3HU I obecrieyeHus
0e30MacHOCTH TpU OOpallleHnd ¢ TpUdbopamMu M TEXHUYECKHMMH YCTPOWCTBAMH, JUIS COXPAaHCHHS
37I0pOBbS M COOJIOICHUSI HOPM HKOJIOTHUECKOTO TIOBEICHUS B OKPYKalOIIeH cpere;

paboraTh B TpyHNIE C BBIIOJIHEHHEM pa3IUYHBIX COLMAIBHBIX POJEH, IJIaHUPOBaTh padoTy
IpYIIB], PAlMOHAJIBHO paclpelessTh O053aHHOCTH U IJIAHUPOBAaTh JEATENIBHOCTh B HECTAHIAPTHBIX
CUTYyalLlUsiX, aI€KBaTHO OLIEHUBAThH BKJIaJ KaXXJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PELlICHHE PacCMaTpUBaeMOil
MIPOOIIEMEL.

K xonmy oOydenus B 11 kJjacce rmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
cOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IIPUMEPAX Poiib U MecTO (HU3UKU B (POPMUPOBAHUU COBPEMEHHON HAy4HOH
KapTHHBl MHpAa, B Pa3BUTHHM COBPEMEHHOW TEXHHUKM U TEXHOJOTMH, B MPAKTHYECKOH NEITEeIbHOCTU
J07el, LEIOCTHOCTh U €AUHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHULIBI IPUMEHEHHUS M3YUEHHBIX (PU3MUECKUX MOAENEH: TOUEUHBIN AIEKTPHYECKUH
3apsif, Jyd CBETa, TOUEUHBIH HMCTOYHHMK CBETa, ACpPHAs MOAENb aTOMa, HYKJIOHHAas MOJEIb aTOMHOIO
SApa IpH pelIeHnd QU3NYECKUX 3a1ad;

pacnio3HaBaTh (U3MYECKHE SBIEHHsS (MPOIecChl) W OOBACHATh WX HA OCHOBE 3aKOHOB
JNEKTPOIMHAMUKA W KBAHTOBOW ()M3MKHU: 3JEKTPUYECKas IPOBOAUMOCTb, TEMJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE [EHCTBUS TOKAa, B3aMMOICHCTBHUE MAarHWUTOB, 3JIEKTPOMATHUTHAS WHIYKLUS,
JEeWCTBHE MAarHUTHOTO MOJNS HAa NPOBOIHUK C TOKOM M JABWXKYIIMHCS 3apsil, BJIEKTPOMarHuUTHbIE
KonmeOaHusi M BOJIHBL, MNPSMOIMHEHHOE pAacHpOCTPaHEHHE CBeTa, OTPaKEHHE, MPeOMIICHHE,
uHTepdepeHus, TuQpakuus W HOIAPU3aLMs CBETa, JHUCIEpCHs CBeTa, (OTOAIEKTpUUYECKUN 3(PQeKT
(poroaddexr), cBeroBoe naBiIeHHME, BO3HMKHOBEHHE JIMHEHYAaTOro CIEKTpa aToMa BOJOpPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs! PalMOAKTUBHOCTb;

ONMCHIBATh HM3yUYCHHBIC CBOWCTBAa BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, OINTHYECKHUE,
3JIEKTPUYECKYIO TPOBOIMMOCTh PA3JIMUHBIX CPEM) U 3JIEKTPOMArHUTHBIE SIBIICHUS (IIPOLIECCHI), HCIIOb3YS
(u3nvecKre BETMUMHBL: 3JEKTPUUECKUH 3apsi, CUila TOKA, 3JIEKTPHUECKOE HANPSDKEHHE, DIIEKTPUIECKOe
CONPOTUBJICHUE, PA3HOCThH IMOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs CHJia, pad0Ta TOKa, MHAYKIIMS MarHUTHOTO
noJs, cuiia Ammnepa, cuia JlopeHua, HHIYKTUBHOCTD KaTYIIKH, SHEPTHsI JIEKTPUYECKOr0 M MAaTHUTHOTO
mojiel, Mepuoa M 4YacToTa KojebaHuil B KoyeOaTelbHOM KOHTYpeE, 3apsii M Cujla TOKa B Ipolecce



TapMOHHYECKHX SJIEKTPOMAarHUTHBIX KoJeOaHul, (POKyCHOE pacCTOSHUE M ONTHYECKAas CHUJIa JIMH3BL, IIPH
ONMCAHWU TIPABHJIBHO TPAKTOBaTh (PU3UUECKHH CMBICI HCIONB3YEMBIX BEIMYUH, UX O0O3HAUEHHS H
CIWHUIIBI, YKa3biBaTh (OPMYIBL, CBA3BIBAIOLIME MAaHHYIO (U3MYECKYI0 BEMYMHY C JPYTUMH
BEIIMYHNHAMH;

OIUCHIBATh W3YyUCHHBIE KBAHTOBBIC SIBIICHHS W TPOLECCHI, UCIONB3YySd (DU3NYECKUE BETHYHHBL:
CKOPOCTD 3JICKTPOMAarHuMTHBIX BOJIH, JJIMHA BOJHBI 1 4aCTOTA CBETA, SHCPIUd U UMITYJIbLC Q)OTOHa, nepuon
nojypacraaa, SHEprus CBA3W aTOMHBIX AJCP, IIPpU ONNHMCAHUHA ITPABUJIIBHO TPAKTOBATH (1)1/131/1‘1601(]/117[ CMBICJI
HCIIOJIB3YEMbIX BCIWYWH, UX 00o3HaYeHus1 u CAUHUIIBI, YKa3bIBATbH (I)OpMy.]'H)I, CBA3BIBAONIUC JAaHHYIO
(PM3HUECKYIO BETMUUHY C APYTUMH BETUYMHAMU, BBIYUCIIATh 3HAUCHUE (DU3NUCCKON BEITMUUHBI,

AHAJIN3UPOBATH (I)I/I3I/I‘I€CKI/I€ MpoueCChl N ABJICHHA, UCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG 3aKOHbI U MMPHUHIUIIBIL:
3akoH OMa, 3aKOHBI MOCIEAOBATEIBHOTO U MapaJIeIbHOrO COSAMHEHHS MPOBOTHUKOB, 3aKOH JIKoymsai—
Jlenna, 3aKOH DJIEKTPOMArHUTHON MHIYKIMH, 3aKOH TPSMOJIMHEHHOTO PAaclpOCTPaHEHHS CBETA, 3aKOHBI
OTpPaXXEHHUsSI CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHeHHe OWHITeHHa Uil (oTodddekTa, 3aKoH
COXpaHEHMS DHEPTHH, 3aKOH COXPAHEHUS MMITYJIbca, 3aKOH COXPaHEHHs 3JIEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHHs] MacCOBOTO YMCIIA, MTOCTYNaThl bopa, 3aKOH paJroakTHBHOTO pacraja, Ipyd 3TOM pa3iuyaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BhIPAKEHHE M YCIOBHS (TpaHHUIBI, 00IacTH)
MIPUMEHHUMOCTH,

ONpPEACIIATh HaAIpPaBJICHHUE BEKTOPAa HWHAYKIWUHW MAr"HuTHOIO II0JId MPOBOAHMKA C TOKOM, CHJIbI
Awmmnepa u cuisl Jlopenna;

CTPOWTH W OIMCHIBATH N300paKeHHUE, CO3/1aBaeMOe IIIOCKUM 3epKajioM, TOHKOW JTMH30M;

BBIIIOJIHATE  OKCIIEPUMEHTHI 110 HCCICOOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJIGHUN WU ImpoueccoB ¢
WCTIOJIb30BAaHMEM MPSIMBIX U KOCBEHHBIX H3MEPEHWH: Mpu 3ToM (QopMynupoBaTh HpoOiiemy/3aady H
THITOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOr0 000pYIOBaHMUS, IPOBOINTH
OIBIT U (POPMYITHPOBATH BHIBOJIBI,

OCYIIECTBIIATh TPSMbIE M KOCBEHHBIC HM3MEpEHHsS (PU3MYECKUX BEIWYHH, MPH OTOM BBIOMPATH
ONTUMAJBHBII CIIOCOO W3MEpPEeHHs] M HCIONb30BaTh HM3BECTHBIE METONBI OIEHKH MOrPEIIHOCTeN
HU3MEpEHNI;

HCCIIEIOBATh 3aBUCHMOCTH (PU3MYECKUX BETUYHH C UCIOIH30BAHMEM MPSIMBIX M3MEPEHHI: MPHU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (MKCHPOBATh PE3YNbTATHI TONYYCHHOW 3aBUCHMOCTH (DU3MYECKHX
BEJIMYWH B BUIE TaOIHI 1 TpauKOB, JeTaTh BRIBOABI 110 PE3YJIbTaTaM HCCIIEJOBAHMS,;

coOmroaTh mpaBmiia 0e30MacHOro Tpyda MNpW MPOBENSHHH HCCIENOBAaHHI B pamMKax y4eOHOro
JKCIIEpUMEHTa, YUeOHO-HCCIENOBaTeIbCKOM W TPOEKTHOM JeATENFHOCTH C  HCIIOIB30BaHUEM
M3MEPHUTEIHHBIX YCTPONUCTB U JIAO0OPAaTOPHOT0 000PYTOBaHNUS;

pemate pacu€rTHble 3aJadil C SIBHO 3aJaHHON (PH3WYECKON MOJAENbI0, UCHONB3ys (hH3mUecKre
3aKOHBI W TIPHHIIMITEI, HA OCHOBE aHAlM3a YCIOBUS 3a/a4yll BHIOMPATh (PH3UUIECKYIO MOJENb, BBIIEIATH
(m3uueckue BeMMIUHBI U (HOPMYIbl, HEOOXOMUMBIE MJIs €€ PEeIIeHUs], IIPOBOAUTE PAcU€Thl M OIICHUBATH
pearbHOCTh TIOTYYSHHOT O 3HAYEeHU S (PU3NUECKON BETNIIHBL;

pemiaTte KadecTBEHHBIE 3a/ladyd: BBICTpAWBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO LENOYKY
paccyXIeHHui C Omopoil Ha N3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hN3NUYECKHE SIBICHHUS,

WCIIONB30BaTh MPH pelleHnH y4eOHBIX 3a7ad COBpEMEHHbIe MH(OPMAIMOHHBIE TEXHOIOTHH IS
MOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEACTaBICHUS y4eOHOM H HayJHO-TIOMYISIPHON
nH(OpMaIUK, TONYYEHHOW W3 Pa3IHYHBIX HCTOYHHKOB, KPUTHYECKH AaHAIM3UPOBATH MOIyYaeMYIO
nH(}OpMAaIHIO;

OOBSICHATH TIPHUHIUIIBI JCHCTBUS MAalIWH, NMPUOOPOB M TEXHUYECKHUX YCTPOHCTB, pa3inyaTh
YCIIOBHS MX 0€30MaCHOT0 MCIIOIB30BaHUS B TTOBCETHEBHOMN KH3HH,

MIPUBOUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apYOSKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHH € TIPOIIECCOB OKPYKAIOIIETO MUAPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (PU3MKE B TMOBCEAHEBHOW XHU3HH Ul OOecrieueHHs
0e30macHOCTH NpU OOpallleHHH ¢ NpudopamMu M TEXHUYECKUMH YCTPOMCTBAMH, Uil COXpaHEHHs
3I0POBBS M COOJIIOZIEHUST HOPM 3KOJIOTMYECKOro OBEACHUS B OKPY’KaIOIIeH cpee;



pabotaTh B TpyHNIE C BBHIIOJIHEHHEM pa3IUYHBIX COLUAIBHBIX POJNEH, MIaHUPOBaTh paboTy
TPYIIBI, PalOHAJIBHO paclpenesaTh O00sS3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B HECTaHAAPTHBIX
CUTYyallUsX, aIeKBaTHO OLIEHUBATDH BKJIAJ KaXKJIOTO U3 YYACTHUKOB T'PYIIIHI B PEIICHUE paccMaTprUBaeMoi
MPOOIEMBI.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHBIE Monayas
HaumeHoBaHue pa3ienoB u (uu¢poBbIe) IITKOIbHbIII
Ne n/m Kontpoabubie | IIpakrnyeckue
TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe YPOK
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA 1 METO/JIbI HAYYHOI'O ITTO3HAHUW A
11 ®dusnKa U METOBI HAYYHOTO p bubmoreka [JOK
' [O3HAHHSA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
Bu6manoreka [TOK ﬁ:j{mﬂipzf}mﬁ
2.1 Kunemarika 5 https://m.eds00.ru/7f41bf72 AYHapOR
JIeHb MUpa
Henens
bubmauoreka [IOK 0e30macHOCTH
2.2 Jnnamuka 7 https://m.eds00.ru/7f41bf72 | nmopoxuzOro
JBIDKEHUS
53 3AKOHEL COXDAHE exaHIKe 5 1 1 bu6mmoreka LJOK 5 okTsa0pst Jlenpb
. KOHBI COXPaHEHHS B MEXAHHUK
P https://m.edso0.ru/7f41bf72 YUHUTEIS
Uroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
9 oxTA0Ops —
BcemupHblii ieHb
OCHOBBI MOJIEKYJISIPHO- bubmmorexa LJOK IIOYThI
3.1 . 9 1
KHHETHYECKOU TEOPUH https://m.edso0.ru/7f41bf72 280KTI0pst
MexnyHapon

HBIN JIEHB



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

aHNUMalUH
4 Hos10psa —/lenp
HapOIHOTO
€/IMHCTBA

10 HosOps —
BcemupHblit
JIeHb HaYKH 32
MUD U pa3BUTHE
21 HOsOpsT —
BcemupHblit
JICHb
TENeBHICHHS

3.2 OCHOBBI TEPMOJIMHAMHKH

10

bub6mmoreka IJOK
https://m.edsoo.ru/7f41bf72

11 nexabps —
MexyHapoaH
bl JIEHb TOP

ATrperaTHbIC COCTOSTHHS
BemiectBa. Ma3oBbI€ MEPEXOAbI

3.3

bu6mmoreka IJOK
https://m.edsoo.ru/7f41bf72

13 staBaps —
Jlenn
poccuiickoit
reJaTu

23 despansg —
Jlenn
3aIUTHAKA
OreuecTBa

Uroro no pazneny

24

Paznen 4. DJIEKTPOANMHAMUKA

4.1 OneKkTpocTaTuKa

10

bubmnoreka [IOK
https://m.edsoo.ru/7f41bf72

8 Mapra
MexnyHapoablii
JKEHCKHU I€Hb
18 mapra —/lenp
BOCCOCIHHEHUS
Kpeima ¢
Poccueit



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

21 ampens —/lenp

4.2 ITocTosHHBII eKTpHUECKUil 12 butmmoreka [IOK MECTHOI'O
' Tok. TOKH B pasIMdHbIX CPeax https://m.edsoo.ru/7f41bf72 | camoynpaBicHuUs
7 masa — Jlenb
panuo
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

KoanuecTBO 4acoB

DJIeKTPOHHBbIE Monyan
Ne n/m HaumenoBaHnue pa3iesioB H TeM IPOrpaMMbl KounTtpoabHbie IIpakTuyeckue (upposLic) Ilxox bt ypow
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. QJIEKTPOAMMHAMUKA
11 MarnuTHOE 1oJie. DIEKTPOMArHUTHAS 1 1 3 Bu6auoreka LIOK i/}ceHT’I(SP’I -
' HHIYKIHSL https://m.edsoo.ru/7f41c97c CHAYHAPOIHEH
JIeHb MHUpa
Hroro no pazaeny 11
Paznen 2. KOJIEFAHMA 1 BOJIHBI
Henens
MexaHW4ecKHe U JIEKTPOMArHUTHBIE bubmmoreka LIOK 0e30macHOCTH
2.1 9 1
KoJeOaHus https://m.edso00.ru/7f41c97c | aopoxHOrO
JABUXCHUS
b K
2.2 MexaHHYeCKHE B JIEKTPOMATHUTHBIE BOTHBI 5 1 nonmorexa 10 3 okr0ps Jlerp
https://m.edsoo.ru/7f41c97¢c | yuwmrens
9 OKTSOpS —
BcemupHblii ieHb
TIOYTHI
280KTAOPS
MexnyHapoaHbIi
JIeHb aHUMaLH
bu6mmoreka IJOK
2.3 O 10 3 —
i https://m.edsoo.ru/7f41c97c 4 Hostops —Jlen
HapOIHOTO
CIMHCTBA
10 HOSOps —
BcemupHblil 1eHb
HayKH 3a MUD U
pa3BuTHE
Wroro mo pazgeny 24
Pazzen 3. OCHOBBI CHELMAJIBHOM TEOPMU OTHOCUTEJILHOCTU
3.1 OcHOBBI crienuanbHON TEOPUU 4 1 bubmmorexa LJOK 21 HOsODps —



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

Bcemupnslil neHp

OTHOCUTEIBHOCTH
TEICBUICHUS
Hroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
11 -
4.1 DJIeMEeHTHI KBAHTOBOW ONTHKHU 6 bubmorexa LIOK Mei(eKa}?Eﬂo HBIN
' https://m.edsoo.ru/7f41c97c HyREpOX
JIEHb I'Op
13 sHBaps —
JleHb
poccuiickoit
bubmmoreka IJOK MeYaTH
4.2 4
Crpocrne atoma https://m.edsoo.ru/7f41c97c | 23 derpams —
JleHb
3aIIUTHUKA
OreuecTBa
bu6mmoreka IJOK
4.3 A 5
TOMHOE AP0 https://m.edso0.ru/7f41c97c
Hroro no pazaeny 15
Paznmen 5. 9JIEMEHTBI ACTPOHOMUU 11 ACTPODU3NKI
bubmoreka [IOK 8 mapra
https://m.eds00.ru/7f41c97¢ | Mexaynapozbiit
51 DJIEeMEHTHI aCTPOHOMHUH U aCTPOPUZHKH 7 AKCHCKHH JICHD
18 mapta —/lenp
BOCCOEIMHEHUS
Kpsima ¢ Poccueit
Uroro no pasaeny 7
Paznen 6. OBOBILAIOIIEE ITOBTOPEHUE
bu6 K 21 -
6.1 O6o06mmaroriee TOBTOpEHNE 4 uommorexa O anpest —Jlexs

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

MECTHOT'O



https://m.edsoo.ru/7f41c97c
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CaMOYTIPaBIICH U
7 masa — Jlenb
paauo

Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KIIACC







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u MecTo pusnku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepriosiiuii cit. Bropoit ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c4502

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUN bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



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

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U

IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexona. [lomynpoBoaHuKOBBIE
npubOpHI

bu6mmoreka [JOK
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

DneKTpUUYECKuil TOK B pPacTBOpPax U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psan. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Onekrpocratuka. [locTosSTHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHHUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE ANEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI crieIMAIBHON TEOPUH

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nHoro Heba. Co3Besaus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u mecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrif ypok. KBantoBas ¢pusuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA






