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HOACHUTEJIBHASA 3ATIMCKA

PaGouass mnporpamma yueOHoro kypca «®wusuka 10-11» pazpaborana B
COOTBETCTBHH C:

- ®denepanpHbIM 3akoHOM «O0 06pazoBanuu B Poccuiickoit @enepanyu No273-D3
ot 29.12. 2012r» (B neiicTByOIIEH peaaKIlim);

- ®I'OC cpennero odmero oopazopanusi (mpukaz MuHnpocsemenus Poccun ot
31.05.2021 Ne 413, B nelicTByIONIEH peAaKIINN);

- @enepanbHOM 00pa30BaTENbHONW MPOrpaMMON CPEAHEro oluero oOpa3zoBaHUS
(mpuka3z MunnpocBenieHuss Poccum ot 18.05.2023 Ne372, B aeilcTByromiei
penaxiumn), BKItouas denepaibHyto padbodyro nmporpammy o npeamery «duzukar
-Ilonoxxkenuem o  paboueil  mporpamMmmMe  MYHHMIIMIATBHOIO  Ka3€HHOTO
oO1eoopazoBarenbHoro yupexaeHuss «Cpemnsis obmieoOpa3oBaTenbHas MIKOIA
c.i. 'epmenunk yrepxkaeHo npukazom Ne 98-O/J] ot 26.08.2026r.

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHUM K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00Opa3oBaTeNbHOM IMporpaMMmsl, npencraBieHHbIx B PI'OC
COO, a Takxke c yuérom ¢enepaqbHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHUENUMU TpenojaBaHus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusix Poccniickon Denepanuu, peAN3YIOIINX OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conmepxanue mnporpamMmbl 10 (U3MKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcsa 10-11 kiaccoB mnpu
o0yuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/ESITEILHOCTHOTO
nonaxona. Ilporpamma mo ¢usuke coorBerctByeT TpebdoBanusim OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOy4eHMs, a TaKXKE YUYHUTHIBAET HEOOXOJIMMOCTh peaJU3allh MEXIPEIMETHbBIX
CBA3€H (PU3MKU C €CTeCTBEHHO-HAYYHBIMU Y4Ye€OHBIMHM TmpeameTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LM HM3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEeTro
00pa3oBaHUsl, TNIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca (DU3UKHU: TUYHOCTHEHIE,
MeTanpeIMeTHbIe, IpeAMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJbTAThI IO F0JIaM 00yUYEHUS;

e cozepxaHue yueOHOro npenMera «@u3nkay 1o rogam oOydeHus.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPUPOJbI, BHICTyMAas B
KayecTBe y4eOHOro MpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. [IIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yOIUi



JUISI €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, OCKOJIBKY (DHU3UUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOrueH,
dbusudeckorr reorpadueid u acTpoHomuei. Mcmonb3oBaHWE U aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHWUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4eHHs] HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMHM U JIPYTHUX.
N3yyenue Qu3MKu BHOCUT OCHOBHOW BKJIaJL B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTHHBI MUpa OOydarommxcs, B (GOpPMHPOBAHHWE YMEHUN NPUMEHSTH
HAyYHBIN METOJT TO3HAHUS TTPH BHIMOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHHUIA.

B ocHoBy kypca Qusuku s ypoBHS CpeAaHEro oo6iero oOpa3oBaHUS
MOJIOKEH PAJ WAEH, KOTOpPblE MOXKHO paccMarpuBaTh KaK MPUHIMIB €ro
OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (U3HKHU.

Hoesn eenmepanuzayuu. B cooTBeTCTBUM C HEMl Marepuan Kypca (GU3HKH
o0beaMHEH BOKpYr (Qu3nyueckux Teopuid. Begymum B Kypce sBisieTcs
dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzauus OpeANoiaraeT HCIOIb30BaHHUE
T'YMaHUTAPHOTO TMOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
buzuku ¢ pa3BuTMEM OOLIECTBA, a TakKXkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTHYECKUMU TPOOIEMaMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTHMUECKUX MPUIIOKEHUU
U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi TMOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C PAa3BUTUEM TEXHMKU M TEXHOJOTUU, a TaKKe OOCYXKIECHHS
po0JIeM palioOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKONW O€30MacHOCTH.

CrepXHEBBIMHU 3JIEMEHTAaMHU Kypca (PU3MKU Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O MNpPUPOAE, TpPaHULIAX
NPUMEHUMOCTH TEOpHM, IS OINHCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHHI U
IIPOIIECCOB).

CHUCTEeMHO-AESITENIbHOCTHBIN MOAX0/l B Kypce (M3HKH peallu3yercs Mpexie
BCEro 3a CU€T OpraHu3allid SKCHEPUMEHTAIBHOU JIEITEIbHOCTH 00YyYaroluxcsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI



(pOHTABHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpbI€ B Mporpamme 1o (usuke oObEeIUHEHBI B OONIUN CIHCOK YUCHHUUYECKUX
NpaKTUYECKUX paldoT. BhlieneHne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
NPOBOJUMBIX JJIE KOHTPOJS U  OLEHKH, OCYIIECTBISECTCS YYaCTHUKAMU
00pa30BaTEIbHOr0 MPOLECCa HCXOId W3 OCOOEHHOCTEW IIJIAHUPOBAHUS U
ocHamleHus kabunera ¢usuku. Ilpu 3TOM oOOecmeunBaercss OBIaZeHUE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE H3MEPEHUs, HCCIIEIOBAHMUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH U TOCTAHOBKY OIBITOB TIO TPOBEPKE
NPEIOKEHHBIX THIIOTES.

bonbmioe BHUMaHHME YAENSETCS PEUICHUIO pPACUETHBIX M KAa4eCTBEHHBIX
3anay. [Ipu aTOM UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3MUECKON MOJIETBIO, TO3BOJISIONINE TPUMEHSTh U3yUYeHHbIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfena Kypca, TaKk U UHTErpupys 3HaHUS U3
pa3HbIX pa3nenoB. [ kauyecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJIAIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUH M MPOIIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyronre BbIOOpa (U3UYECKOWM MOJAENU IS CUTYald MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIeUYeHHI0 Y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
($U3MKKU Ha ypOBHE CpPETHEr0 O0IIero 00pa30BaHus JOIKEH U3y4aThCsl B YCIOBHUIX
OpEeIMETHOro KaOuHeTa (U3MKU WM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAay4HOro Iukia. B kabuHere (GU3MKHU OHKHO OBITH
HeoOXoauMoe J1abopaTopHOE OOOPYIOBaHHWE IS BBIMOJHCHHS YKa3aHHBIX B
nporpamme no (pu3nKe y4eHHYEeCKUX MPAKTHUYECKUX PaboT M IEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYHBAET IOCTAaHOBKY
NEPEUYNCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUN IS
UCCIICZIOBAHNSA  HM3yYaeMBbIX SBICHHH W  TPOIECCOB, OMIUPUUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX padboT
dopmupyeTcsi B BHIE TEMaTHYECKHMX KOMIUIEKTOB M OOECIEUYMBACTCA B PACUETe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamomuxca. TemMaTH4ecKue KOMILIEKThI
7a00paTOPHOTO O0OPYJIOBAaHMS JIOJDKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ IU(POBBIX 1a0OpATOPHUH.

OCHOBHBIMU HETISIMU U3YYEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:



dbopMHupoBaHUE HWHTEpECa W CTPEMIICHHS OOYyYalomuxcsi K HAydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

pPa3BUTHE NPEACTABICHUNA O HAYYHOM METOJIC IMO3HaHUs U () OPMHUPOBAHUE
HCCIIEIOBATEIHCKOT'0 OTHOMICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjabTara H3yYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHHEe YMEHHH OOBSCHITH SBICHHUS C HCIOJb30BAaHHEM
bu3HUeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O POMU (U3WKU IS Pa3BUTHSA JPYTUX
CCTCCTBEHHBIX HAYK, TEXHUKH U TCXHOJIOTHH.

JlocTmkeHnne HTUX 1eneid 00ecreunBaeTcsl perieHueM CIEeIYIoNnX 3a1ad B
npoliiecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHEro 00IIero ooOpa3zoBaHus:

npuoOpeTeHre  CHCTeMbl  3HaHMK 00 oommx  (uU3MUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHUSIX, BKJIFOYAs MEXaHHKY,
MOJICKYJISIDHYIO  (PM3UKY, OJJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPODU3UKH;

dbopMHUpOBaHME YMEHHI TMPUMEHATh TEOPETUYECKHE 3HaHUS A
oOBbsicHeHUs (DU3UYECKUX SIBICHUM B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PEIICHHUU B IIOBCEHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PpEIICHUs] PaA3IMYHBIX 3aJady C SBHO 3aJaHHOU
busznueckoil MoOJenblo, 3ajlay, MOAPa3yMEBAIOLIUX CAMOCTOSITEIILHOE
co3gaHue (pu3nIecKoil MOJICIIH, aICKBATHOM YCIIOBHSM 3aJ1a4H;
NMOHNMaHuEe (PU3NYECKUX OCHOB W TIPHUHIIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

OBJIQICHUE METOJAMHU CaMOCTOSITEJIbHOIO IUJIAHUPOBAHMS U MPOBEICHUS
(U3HUECKUX HKCIEPUMEHTOB, aHAJIW3a M HMHTEpIpEeTauuyd HUHPOpPMALINH,
OIPENIETEHUS] TOCTOBEPHOCTH MOJIYYEHHOT O PE3YJIbTATA;

CO3JaHUE YCJIOBUW IIJI PA3BUTHUSI YMEHUU MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3ydenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHEr0o OOIIETro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEN0), B
11 kmacce — 68 4acoB (2 yaca B HEZEIIO).

[Ipennaraempiii B mporpamMmme 1o (U3UKE TMepeyeHb JabopaTOPHBIX U
NPAKTHYECKUX padOT SABISACTCS PEKOMEHIOBAHHBIM, YYHTENIb JEIIaeT BHIOOP
NIPOBEJICHUS JTA0OPAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIUBHIYAIBHBIX
O0COOCHHOCTEH 00yJarOIIUXCSI.



COJEPXAHME OBYYEHUA
10 KIJACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o npupozae. HayyHble MeTOIblI IO3HAHUS OKPYKAIOIIETO
mupa. Poib 3KCniepuMEHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MopaenupoBanue (Gu3NYECKUX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp m mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople U LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHMXKEHUS.
Cucrema orcuéra. TpaekTopus.

Ilepemenienne, CKOpOCTh (CpeHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MAaTEPUAIBHOW TOYKH, MX MNPOCKIIMU HA OCH CHUCTEMbI KOOPIMHAT.
CroxxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsIMOJIMHEWHOE ABWkeHHe. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMS, INYTU U NEPEMEIICHUs
MaTepHalbHOW TOYKU OT BPEMEHMU.

CBoOonHOe najzieHue. Y CkopeHrue CBOOOIHOTO MaJeHusl.

KpuBonuuenHoe  nBukeHue. JIBUKEHME  MaTEpHaIbHOM TOYKU IO
OKPYHOCTH C IMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JTUHEUHAS
ckopocTs. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CHOUIOMETD,
JIBWKEHHUE CHAPSAIO0B, LEIHBIE U PEMEHHBIE MTEpeaavu.

Jlemoncmpayuu

Mogenb cucTtembl OTCUETA, WLTKOCTPAIUS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBUKCHHS.

[IpeoOpazoBanue TBUKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B PA3pEKEHHOM IMPOCTPAHCTBE.

Habmronenne aBwKeHHs Tejaa, OPOIICHHOrO TMOJA YyIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenue ckopocTu pu ABMKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOMICHHUS MEXKAY NYTSMH, TPONUJCHHBIMU TEJIOM 3a
MIOCJIEIOBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHM TMPHU PaBHOYCKOPEHHOM
JIBUYKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapyKa B BI3KOU KUJIKOCTH.

N3yuenne nBuxeHus tena, OpoieHHOro TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaibHOM TOUKU. Tpetuil 3akoH HproTOHA 1J1s1 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoybxeHus1, kauenus). Cuiia tperus. Cyxoe
Tperune. Cuiia TpeHUs! CKOJIBKEHHS U cuila TpeHus mokosi. Koaddunuert tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B KUJKOCTH WU rase.

[TocTynarensHOE M BpaliaTeabHOE IBMKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llneuo cunbl. YcnoBus
paBHOBECUSA TBEPAOrO TEIA.

TexHuuecKkne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOAIIMITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHME HHEPIUN.

CpaBHeHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MaJCHUMU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BUibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWJI YNIPYTOCTH, BO3HHMKAIOIIUX B INPYXKUHE U
pPe3HOBOM 00pasile, OT ux AedopMaluu.

UccnenoBanne yclioBHI paBHOBECUS TBEPAOTrO TENa, HMEIOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
NMmnynbc cuUllbl U1 U3MEHEHHE MMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaylibHOM TOuku. Teopema 00 H3MEHEHUU
KHHETUYECKOW SHEPTIUU.

[TorennuanbHas DHEPTUS. [TorennuanbHas DHEPIUs YIIPYro
nepopMHpOBaHHON  mpykuHbl. [loTeHnmanbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMIIH.

[loTenmnuanbHple W HEMOTEHIMaNbHble  CWiIbl.  CBA3b  pabOTHI
HEITOTEHIHAJIBHBIX CUJI C W3MEHEHUEM MEXAaHMYECKOM JHEPrUM CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii skcnepumenm, 1abopamopnule pabomuwl

N3yyenue abCONIOTHO HEYNPYroro yjuapa ¢ MOMOIIbIO JBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

WccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHHUEM MEXAHMUYECKOW 3HEPruu
TE€Ja Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pazgea 3. MogekysipHas GU3MKa U TEPMOJAMHAMMKA

Tema 1. Ocrog6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUHU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep IBUKEHUS U
B3aUMOJICCTBUSA YAaCTUL] BelleCTBA. MOIEIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPABIX TEJ U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkana temmneparyp
[enbcus.



Mopens  wupeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HIealbHOro rasza. AOCONIOTHas TemIilepaTypa Kak Mepa
CpelIHEl KHUHETUYECKOW HHEpPruu TEIUIOBOrOo JABWKEHHMS yactull rasa. lllkama
temneparyp KenpBuHa. 1'a3oBbie 3akoHbBl. YpaBHeHue MeHnneneeBa—Kianeipona.
3akoH [lambroHa. M30mpoliecchl B UACATFHOM Ta3e€ ¢ MOCTOSHHBIM KOJUYECTBOM
BenecTBa. ['paduueckoe mpeacTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITB, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIIeCcTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogpuens onbita IlITepha.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS MJACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ HA OCHOBE HM3MEpPEHHUM
00BEMa KOMHATHI, TABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY IapamMeTpaMu COCTOSIHHS Pa3pEKEHHOIO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEpPruss TEPMOIAMHAMUYECKOU
CUCTEMBI U coco0bI €€ n3meHenus. KonnuecTBo TermnoTel U pabota. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HMJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TEI1oTh NpH Temionepeaaye.

[lonsiTue 00 aauabatHoM mpouecce. IlepBblid 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3omnpoueccaM. ['paduueckas
UHTEpIpeTalys paboTkl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBpie  MamuHbl.  [IpuHUUNBL  ACUCTBUS  TEIUIOBBIX  MAIlIWH.
[IpeoOpazoBanusi 3HEpruM B TEIUIOBBIX MaruHax. KoadduuueHt mnose3Horo
neiictBus tersioBo mammebl. [ukn KapHo um ero xodgduimMeHT Mmone3Horo
JEUCTBUS. DKOJIOTHUECKHUE MPOOIEMBI TETUIOIHEPTETHUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBON XOJOAWIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH JHEPruu Teia NpPH COBEPUICHHWU PaOOTHI: BBLIET
npoOKu u3 OYTBUIKM TIOJ JEWCTBHEM C)XATOro BO31ayXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpAIIu).

N3MeHeHnne BHyTpeHHEH dHEepPTruu (TeMIiepaTyphl) Tena IpH Teruionepeaye.

OmpIT 1O anuabaTHOMY pacCHIMPEHUI0 BoO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, IBUTaTeNsi BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepezammnuvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHneHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacelmeHHbsld map. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATyphl KUTICHUS OT JTaBJICHUSI.

Tsépnoe Teno. Kpucrainuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTA/UIU3aIMs. Y IeTbHas Tersiora miasieHus. CyonmuManms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHuueckne YCTpOWCTBA W TMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJTYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEPEHUS BIIAYKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS! KPUCTALNTIMYECKOTO BEIIECTRA.

JleMOHCTpalusi KpUCTaJIOB.

Yuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTEIHLHON BIIAXKHOCTU BO3/yXa.

Paznen 4. daekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpu3aumst Tel. OJIEKTPUYECKUil 3apsna. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
AIEKTPUYECKOrO 3aps/a.
BzaumoperictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3JeKTpUUYECKUN 3apsi.
Onektpuueckoe rmosne. Hanpsok€HHOCTh  3iekTpuueckoro mnois. IIpuHuun



CYyHEPHO3ULIAN DIEKTPUYECKUX MMOJEN. JIMHNM HanpsyKEHHOCTH AIEKTPUYECKOTO
OJIA.

PaGora cun  anekrpocrarnueckoro  mois.  I[lorenmuman.  Pa3HocThb
MOTEHIUAN0B. [IpOBONHMKM W JMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN anIiapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IHIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JUAJIEKTPUUIECKOW MIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

N3mepenne 3neKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYEeCKUd TOK. YCIIOBUS CYILIECTBOBAHMS 3JEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. Y IEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIIASA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3akoH Oma /1 OJIHOM (3aMKHYTOM) 351eKTpruyeckoi nenu. KopoTkoe 3aMbIKaHHeE.

OJIEKTPOHHAsI ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIeKTpUUECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas 151 IIPUMECHAs MPOBOJIUMOCTb
noJaynpoBoAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE IPHUOOPHI.

ONEKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DIIEKTpUYECKH TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yYCTpPOWCTBA M TMPAKTUYECKOE TMPUMEHEHUE: aMIIepMETP,
BOJILTMETP, pEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHATPEBATElIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIA JHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN THO]I, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IO TIONIEPEYHOr0 CEYEHHS U MaTepuaa.

CwmenianHoe COeIMHEHUE TPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABMXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTH BO31yXa.

OIHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Yuenuueckuii axkcnepumenm, n1abopamopuvle padbonivl

N3yueHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3MepeHue 37eKTPOBUKYILEH CUIbl UCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

N3yuyenune kypca ¢usuku 6a30Boro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
y4E€TOM COJIEpKATENIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpadi U TEXHOJIOTUH.

Meosicnpeomemnvle nonamusi, CBSI3aHHBIE C HW3YyYEHHEM METOJIOB HAYyYHOT'O
MO3HAHUS: SIBJICHUE, HAy4dHbId (akT, rumnore3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0/IeHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENbh, U3BMEPECHUE.

Mamemamuxa: pelieHUE CUCTEMBbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, rurnepbosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIMU HA OCU KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHHUE B KMBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIavr, TEIIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOECHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUIAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs IHUCCOLMALIMA,
rajbBaHMKA.

l'eoepacghus: BnaxXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JIBUKEHUH C HCHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHMs B TEXHUKE, MOJAIIMITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATE]Ib BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOIHU
IIOJIyYEHNUsT COBPEMEHHBIX MATEpHAJIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE SJIEKTPONpPHOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpeBaTEIbHbIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznen 4. diekTpoauHaMuKa

Tema 3. Mazcnummnoe noie. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOmENCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHAyKuuu. I[IpuHoun cyneprno3uuuu
MAarHuTHBIX Mojed. JIMHUM MarHUTHOM MHAYKIuU. KapThHa NMHUNA MarHUTHOU
VHJYKIMH T10JI1 HOCTOSIHHBIX MAarHUTOB.

MarauTHOe TIOJ€ TPOBOAHHMKA C TOKOM. KapTuHa JWMHUA WHIYKIUHA
MAarHUTHOTO MOJISI JJIMHHOTO MPSAMOrO MPOBOJAHWUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OmnbIT Dpcreaa. BzanmoaelicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HalIpaBJIeHUE. [[BHKEHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHoOM Iose. PaGora cunbl Jlopenma.

SIBeHne BJIEKTPOMArHUTHOM MHAYKOMH. IlOTOK BeKkTOpa MarHMTHOM
WHJIYKIMUA. OJIEKTPOABMKYIIAS CHJIA HWHIAYKUUHU. 3aKOH JJIEKTPOMAarHUTHOMN
uHaykunu dapagnes.

BuxpeBoe »anekTpuyeckoe molie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIIEHME CaMOMHAYKLUMH. OJEKTPOABIKYLIAs CHIIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbIE
MAarHMThbl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIIOHEHHE JIEKTPOHHOIO My4YKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBUCUMOCTD JJICKTPOABIKYILEH CUJIBI MHAYKIIMA OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne MarHuTHOTrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXaHHYECKHME  KOJIcOaHUS.
[Mapmonnyeckue konebanus. [lepuon, vacrora, ammiuryaa u dasza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTu4ecKnii MasTHUK. Y PaBHEHHE T'apMOHUYECKHX
kosnebanuit. [IpeBpallieHre 3HEprur MNPy rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH W
AJEKTPOMArHUTHBIMU KoJnebanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoieOaHUsX. BoIHYKI€eHHbIE MEXaHUYECKUe
kosneOanus. Pezonanc. BeiHy)eHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHuUs.

[lepemennsiii TOK. CUHYyCOMAQIbHBIM MEpPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYECHUE CHUJIBI TOKa U
HaIPSAKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUESCKOM
SHEPrud. JKOJIOTUYECKHUE PUCKH NPHU MPOU3BOACTBE AIEKTPOIHEpruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HMU.

TexHu4yeckre yCTpONCTBAa M IMPAKTUUYECKOE IMPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHHUU JJIEKTPOIIEpeaay.

Jemoncmpayuu

WccnenoBanre mapaMeTpoB KoieOATeNnbHOM CHUCTEMBbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHHK).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE DIIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSXKEHUSI OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocieoBaTeIbHOM COENMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomwl

WccnenoBanre 3aBUCUMOCTH MEepUoAa MabIX KOJeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne TMEPEMEHHOrO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60JIHbL

MexaHuueckue BOJIHBI, ycioBHsl pacnpoctpanenus. Ilepuon. CkxopocTb
pacripocTpaHeHuss W JyiMHa BoJHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBI.
HNurepdepenius u nudpaxiiys MexaHU4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKocTh 3ByKa. Beicora ToHa. TemMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBHUS U3JYYEHUSI SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanusa BexkropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpEeIoMIICHUE, MOIsSpu3anus, JUPpaKius,
uHTepdepenus. CKOpoCTh AJIEKTPOMArHUTHBIX BOJIH.

[IIxana >M€KTPOMAarHUTHBIX BOJIH. [[pUMeHEHUE 3IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE TPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYyKOBas JAUArHOCTMKA B TEXHUKE WU MEIMIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OGpazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U POI0TBHBIX BOJIH.

Konebmromieecs Ten0 Kak UCTOYHUK 3BYKA.

HaGmronenune orpakeHus ¥ MpeIoMIICHUS MEXaHUYECKUX BOJH.

Hab6monenune natepdepennnn u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOU PE30HAHC.

Habmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION H
4acTOTOM KOJIEOAHU.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKECHHUE,
npesioMIIeHHE, OoNsipu3anus, AMPpaKuus, UHTephepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTtpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCONIOTHBIN MOKA3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIi yros IOJIHOTO
BHYTPEHHET0 OTPaKCHHUSI.

Hucnepcust ceera. CioxHbIN cocTaB Oenoro ceera. L[Ber.

CobOuparomiue u pacceuBarolme JuH3bL. ToHkas nauH3a. DoOKycHOE
pacCTOSIHME W ONTHYECKas cuila TOHKOM JuH3bl. IlocTpoeHue nzoOpaxeHHil B
coOMparoIMX U pacceuBarolux JHH3aX. PopMysia TOHKON JIMH3bI. Y BEIUYECHUE,
JaBAEMO€ JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Hurepdpepeniuus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBus HaOMOACHUS MaKCHMyMOB M MHHUMYMOB B HMHTEp(EpeHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus cBera. JudpakinmonHas pemérka. YCIoBUE HAOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHudyeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
¢doroanmnapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpssMONIMHEHOE pPACIPOCTPAHEHHUE, OTPAKEHUE M TPEIOMIICEHUE CBETA.
OnTtuyeckue nprudOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonenue natepdepeHunn crera.

HaGnronenune nudpakimu ceera.

Habnronenne aucriepcuu cBeTa.

[Tony4yenue ciekTpa ¢ NOMOIIbIO TPU3MBI.

[Tonyyenue ciekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

Halnronenue nonsipusanuu cBera.

Yuenuueckuii skcnepumenm, n1abopamopnule pabomuwl



N3mepenue nokazaTenst NpeaoMIICHUS CTEKIIA.
UccnenoBanuie CBONCTB U300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paszaes 6. OcHOBBI ClIeIHAJIBHON TEOPUH OTHOCUTEIbHOCTH
['paHnibl NPUMEHUMOCTH  KJacCUYeCKOoW  MexaHukd.  [locrymars
CIIEIUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aME/IJICHUE BPEMEHU U COKpAILECHUE
JUIMHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBsI3p MacChl C SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBl. DHEPrUs
TIOKOSI.

Paszpnen 7. KBanToBas ¢usuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®ortonsl. opmyna [Inanka cBs3u 3HEpruM GOTOHA C €r0 YaCTOTON. DHEPrus
U UMIyJbC (POTOHA.
OTtkpeiTue u uccnenoBanue Goroaddexra. Onbitel A. I'. CToneroa. 3aKoHBI

dororddexra. YpaBuenue DitHmreitHa ais dorodddexra. «KpacHas rpaHuUIa»
dotoaddekra.

JaBnenue cBera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE JCUCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTuuK, coiHeuHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otord ekt Ha YyCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEMHEro (GoTod¢ dexTa.

CseToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbITel Pesepdopna 1mo paccesHHIO o -4acTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mornomieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Busi
criekTpoB. CIIEKTp YPOBHEM HEPrur aToMa BOJIOPO/Ia.

BonnoBseie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOIHOBOMN
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIN
aHau3 (CIEeKTPOCKOIN), Jla3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeyaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Habmonenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHUs sjapa. OTKpeITHE
panuoaktuBHOCTH.  OmbiThl  Pe3depdopaa 1o ompeneneHuro  cocTaBa
paauoakTuBHOTrO u3nydeHus. CoiictBa anbda-, Oera-, Tramma-uU3Iy4dCHHUS.
Bimsinne paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. Mzoronsl.

Anbda-pacnian. ONEKTpOHHBIH M TO3UTPOHHBINM Oera-pacnan. [amma-
U3JIy4EHHE. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprusi CBsA3M HYKJIOHOB B sifipe. A nepHbie cuibl. [led ekt maccsl sapa.

SnepHble peakuuu. JleneHue u cCUHTE3 AIEP.

Anepueiii peaktop. TepMosnepHbiii cuHTe3. I[IpobiieMbl M MEPCIICKTHBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKThI AIEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUY AIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE NIPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIINX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, nabopamopnvie pabomuwl

HccnenoBanre TpeKoB YyacTull (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpruKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Buna 3Bénnoro nHeba. Co3Be3ausi, sipKkuMe€ 3BE3[bI, IUIAHETHI, UX BHUJIMMOE
JIBIDKCHHE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTb. McTounuk sHeprum CoyHIIA U 3BE3N.
3BE31BI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[marpamma «CHEKTpabHBIM KJlacC —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM IMOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JJIsSI 3BE3]l TJIABHOW NOCJIEAOBATENbHOCTU. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaIbl >KU3HH 3BE3I.

Muneunsiii [Iyte — nama T'anaktuka. [lonoxenue u nBuwkeHue CoyiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopust bonbuioro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKCHHUH NI OTIPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBL.

Habmonenus B Teneckon JlyHsl, uianet, Mueunoro Ilytu.

O0o01maroee NOBTOpeHneE

Ponr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax AesTeIbHOCTH YelIOBEeKa, POjb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHUHE MHUpPA, pOJib (PU3UUECKON Teopuu
B (GOpPMHpPOBAHMUM TIPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHpPA, MECTO
bu3nueckoil KapTHUHBI MHUpa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEJICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kimacce oCyIIecTBIsIETCS C
y4E€TOM COJIEpPKATENbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
OMOJI0TMHU, XUMHUH, reorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle noHsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIeHNE, SKCIIEPUMEHT, MOJETUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pemIEHUE CHUCTEMBl YPAaBHEHHH, TPUTOHOMETPUYECKUE
GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKIMHU HA OCH KOOpAHMHAT, CI0KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMMI, NpPU3HAKU TOAOOUSI TPEYTrOJIbLHUKOB,
ornpeieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

buonoecus: »nekrpuyeckue SBICHHS B JKUBOW MPHUPOJE, KoJeOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NPUPOAE, NCUCTBUE
paaualyy Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJIJIMYECKas CTPYKTypa TBEPABIX
Te1, MEXaHU3Mbl O0Opa30BaHMsI KPUCTAJUIMUECKOW PpEIIETKU, CIEKTPAIbHBIN
aHaJn3.



l'eocpagusa: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX DY,
(doTochEMKA 3€MHOI OBEPXHOCTH, MPEACKAa3aHUE 3EMIIETPSICEHUIA.

Texnonoeusa: JHMHUM DIIEKTPONEPENAY, TEHEpPATOp MEPEMEHHOrO TOKa,
JJIEKTPOABUTATENb, WHAYKLIMOHHAS II€Yb, pajxap, PaJUONPUEMHHUK, TEIEBU30D,
anteHHa, Teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHET'O OBIIET'O OGPA30BAHUA

OcBoenune ydeOHOro mpenMera «®Puszmka» Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BbIi YPOBEHB) JOMAKHO OOECIEUUTHh JTOCTUKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3YyIbTAaThl OCBOEHHUS YyUeOHOro npeaMera «Ou3uKay JOJIKHBI
OTpaxkaThb TOTOBHOCTh M CIHOCOOHOCTh OOYYaromiuxcsi PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW IIE€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
ONbITa U ONbITA JEITEIBHOCTH B MPOLIECCE Peaau3alid OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIUKM 00YYaIOIIEerocsl Kak akTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHSATHE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
J€EMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JIESATEIBHOCTh B MHTEpPEcax TI'Pa)xaaHCKOIo
00IIIecTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00Pa30BaTEIbHOM OPTaHU3alINN;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMUA UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH POCCUNCKOU IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTHU3MA;

IICHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHXCHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
NESATEIIbHOCTA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOUICHHUE K MHUPY, BKIIKOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;



S) TPyA0BOr0 BOCIIUTAHMS:

UHTEpEC K pa3inuHbIM cdepam mpodeccHoHaTbHON AeATENbHOCTU, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBINA BEIOOD
Oynyiei nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCEH KU3HH,

6) PK0JIOrH4eCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhI, OCO3HAHHE TJIOOATHHOT O
XapakTepa SKOJIOrMUECKUX NpodieM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JCWCTBUM B OKPYKAIOIIEH CpPelle HA OCHOBE
3HAHUS LIeJIeH YCTONYMBOIO pa3BUTHSI YETIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIPHOCTH JKOJIOTHYECKON HAIMpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 10 QUBUKE;

7) HEeHHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOU [EeATEeIbHOCTH, TOTOBHOCTh B IMPOIECCE
u3ydeHuss  (QU3MKH ~ OCYIIECTBJISITh  MPOEKTHYIO M HCCIEAOBATEIbCKYIO
NeSTENbHOCTh UHIUBUIYAIBHO U B TPYIITIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBHUS
ba3oBble Jjornueckue JaeicTBuA:
CaMOCTOSITeIbHO  (OpPMYNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENISITh eI JAEATEIBHOCTH, 3aJaBaTh MNapaMETPbl W KPUTEPUHU HX
JIOCTHKCHMS
BBISBJISAITH 3aKOHOMEPHOCTM W MNPOTHUBOPEUMST B  pacCMaTPpUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarbiBaTh IUIAaH PELICHUS MPOOJIEMBI C YYETOM aHAIM3a MUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/IEUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIEM.
ba3oBble ncciaenoBarebCcKkue JeiicTBUA:
BJIAJIETh HAYYHOM TEPMHUHOJOTUEW, KIIOUEBBIMU MOHATHUSMH M METOJAMU
(bu3NUecKOl HAYKU;



BJIa/IETh HaBBIKAMH Y4€OHO-HUCCIEIOBATENIbCKON U MPOSKTHOU ACITETbHOCTH
B 00s1acTU (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pEIICHHs 3a1ad (U3NYECKOTO COJCp)KAHUS, MPUMEHEHUIO Pa3TMYHBIX
METOI0B NO3HAHUS;

BJAJE€Th BHJIAMHU JIEATENbHOCTH [0 TMOJYyYEHHUIO HOBOIO 3HAHHS, €ro
UHTEpIpEeTaluy, NpeoOpa3oBaHUI0O W TPUMEHEHUIO B PA3IMYHBIX YUeOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ peHIeHHs, HaXOAWTh apryMEHThI I JI0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE€ pELIEHUs 3a7aud pe3yJbTarhl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOM
JESITEIbHOCTH, B TOM YHCJIE TIPYU U3YYEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCHTHb 3HaHUS 1O (HU3UKE B MPAKTHUECKYI0 001acTh
KHU3HEICATEITbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIE UJIEH, IPEAIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PEILICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

PabGora ¢ unpopmanmei:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMAIUHN (U3UUECKOrO COJAEp>KaHUS U3
UCTOYHHKOB PA3HbIX THUIIOB, CaMOCTOSATEIbHO OCYIIECTBISATh IIOWUCK, aHAJM3,
CUCTEMAaTH3alI0 U WHTEPIPETANi0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (GOpM
NpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTHh MH(OpMALINH;

UCTIONB30BaTh  CpPENCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AIIMOHHBIX
3ajja4 ¢ COONIOIGHHEM TpeOOBAaHUN DJPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHMEHBI, pecypcocOepeXeHMs, TMPaBOBbIX M  JTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HaueHUs UH(OpPMAIMK U LEIEBON ayAUTOPUHU, BEIOMpAsi ONTUMAIIbHYIO
(dopMy MpencTaBIeHUs U BU3yaIU3aluu.

KoMMmyHuKaTHBHBIE YHHUBEPCAIbHbIE yUeOHbIE 1eiiCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JCATEIBHOCTH;
pacrlo3HaBaTh MPEANOCHUIKA KOH(DIWUKTHBIX CHUTyallMd ©  CMATYATh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBUIAYaJIbHOU
padoTHI;

BBIOWpATh TEMAaTHKy W METOJbI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB ¥ BO3MOKHOCTEN Ka)JOT0 YJICHA KOJJIEKTUBA;

IPUHUMATh  LEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA IO €€ IOCTHKEHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpeAensTh poiau ¢ YYETOM MHEHUU YYaCTHUKOB, OOCYKJaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4e€CTBO CBOEr0 BKJAJa U KaXJOrO yYaCTHUKA KOMAaHJbl B
001Ul pe3yabTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE NPOEKTHI, OLECHUBATh HAEHU C TO3UIMA HOBU3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEAECHHUE B PA3JIUYHBIX
CUTYaIUSIX, TPOSBIIATH TBOPYECTBO U BOOOpaKEHNE, OBITh NHUITUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JICSITEIHHOCTh B 00JIACTH
GU3MKM W aCTPOHOMHH, BBIABIIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBEHHBIC 3a/a4H;

CaMOCTOSITETTLHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHHS MPAKTUYECKONU pabOThI C yUETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTECHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpsATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUIA;

nenaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpPOBaTh e€ro, Oparh Ha ce0d
OTBETCTBEHHOCThH 3a PEIICHNUE;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHMU B 001acTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAJLHBIH UHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTHUBHI B JCSITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIQJIETh  HABBIKAMHU  TO3HABATEbHOM  pediiekcuu Kak  OCO3HaHUsA
COBEpPIIAEMbIX JICHCTBUA ¥ MBICIUTEIBHBIX MPOILECCOB, HMX pPE3yJbTaTOB U
OCHOBaHMUI;

UCITIOJIH30BaTh MPUEMBI pedIeKCHUU IS OLICHKH CUTYaIluu, BIOOpa BEPHOTO
pelieHus;



YMETh OIICHUBATh PHUCKHM W CBOCBPEMEHHO IPUHUMATH PEHICHUS TO WX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYIMX IIPU aHAJM3€e pPe3yIbTaTOB
NeSITeNbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMAaTh MOTHBBI W apryMEHTBHI APYIMX TIPU aHAU3E€ pPe3yIbTaTOB
JeSITEIbHOCTH;

pU3HABATh CBOE MPABO M MPABO APYTHX HA ONMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA CpelHero ooOimiero oOpa3oBaHUsA Yy OO0ydYarONIUXCs
COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, TpeToaratonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh TTOHUMATh CBOE IMOITMOHAIEHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKIIOUYAIONIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanmTHUPOBAThCI K
AMOIMOHAJILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH MCXOMSl W3 CBOUX
BO3MOXKHOCTEH;

OMIMATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO M COMIEPEKUBAHUIO;

COIMAJTbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3periaTh KOH(PIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konny obyuenus B 10 kjacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTOo (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU e TEIIBHOCTH JIHOIEU;

YUUTBIBATh TPAHUIBI TPUMCHEHHUS W3YYEHHBIX (PU3MUECKUX MOJENCH:
MaTepHalibHasi TOUYKa, MHEpIUAIbHAs CUCTEMa OTCU€Ta, a0CONIOTHO TBEPOE TEIIO,
UJEaNbHbIN ra3, MOAEIN CTPOCHUS T'a30B, KUJIKOCTEN M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] MPU pelIeHUH PU3NIECKUX 3a]1ay;

pacro3HaBaTh (PU3NUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHHMS BEIECTBA U



3JIEKTPOJMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  NPSMOJHUHEHWHOE
JBIDKCHHE, CBOOOJHOE TAJ€HUE Tel, JBWKEHHE [0 OKPYXHOCTH, HHEPIUS,
B3auMojiercTBrE Tel, Tuddy3us, OpOyHOBCKOE JIBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IPU HarpeBaHUU (OXJIAXKIACHUH), TETIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALHWs, IUIABIICHUE, KPUCTAIUIM3ALMS, KUIICHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JTABJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXAY IIapaMeTpaMu COCTOSIHMS ra3a B  H30IpOLECcCaXx,
ANEKTpU3alus TeJ, B3aUMOACHCTBHE 3aps/I0B;

ONKCHIBATh MEXAHWUYECKOE JIBIDKCHHE, WCIIONB3Ysl (DU3UYECKHE BEITMYMHBI:
KOOpAWHATa, MyTh, IMEPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC T€Ja, KUHETUYECKAs] YHEPIHs, MOTEHUHUAJIbHAsl HEPTUsl, MEXaHU4YeCcKas
paboTta, MeXaHUYECKass MOIIHOCTh; NPU OMNHCAHWU TPABWIHHO TPAKTOBATH
(GU3UYECKUI CMBICI MCHOJB3YEMbIX BEIMYMH, MX OOO3HAUECHUS W EIUHUIIBI,
HAXOJUTh (POPMYJIbI, CBS3BIBAIONINME JAHHYIO (PU3UUECKYIO0 BEJIUYUHY C JIPYTUMHU
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBbIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUSA,
UCToNb3ysd (GU3MYECKUE BEIWYMUHBL: JaBJIEHUWE Tas3a, TemIeparypa, CpemHss
KMHETUYECKAsl DHEPTUsl XaOTUUECKOTO JBW)KEHUSI MOJIEKYJ, CPEAHEKBAApaTUUHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUTATENsI; TPU OIMHMCAHUH
NpaBUJIBHO TPaKTOBaTh (DUBUYECKUM CMBICI HCMOJIB3YEMbIX BEJIMYMUH, HX
00O3HAaYeHUsT W EAUHUIIBI, HAXOAuTh (OPMYJbl, CBSA3BIBAIOLIME JaHHYIO
(bu3MUeCKyI0 BEIMUMHY C IPYTUMHU BEJTMYNHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKUE
sIBJICHUST (TIPOLIECChI), UCTIONB3Ysl (PU3NYECKUE BEITUYMHBI: SJICKTPUUECKUN 3apsl,
ANEKTPUYECKOE MOJIE, HANPSXKEHHOCTD IMOJS, MTOTEHIHAJ, PA3HOCTh MOTEHIUATIOB;
IpU ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIUYECKUN CMBICT HCIOJIb3yEMbIX
BEJIMYUH, WX OOO3HAYEHUS W EJAUHUILIbI; YKa3biBaThb (hOPMYJIbI, CBSI3bIBAIOLIUE
JTAHHYIO0 (PU3MYECKYIO BEIMUUHY C IPYTUMH BETUYUHAMU;

aHAM3UPOBATH (PU3UYECKHE TMPOIECCHl U SABJICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI ¥ NMIPUHIHUINBIL: 3aKOH BceMupHOro Tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAaHUYECKOM DSHEPruM, 3aKOH COXPAHEHHS MMITYJIbCA,
NPUHIUIT CYTEPIIO3UIIMA CHWJI, TPUHIIUI PABHONPABUS HHEPIHAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypou, MEpBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3auyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIMUIIBI JEHCTBUSL MAIlIMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3finyaTh YCJIOBHUSI UX 0€30MacHOrO MCIOJIb30BAHUS B
IMOBCEIHEBHOM KU3HU;

BBITIONTHATh JKCIEPUMEHThI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU W
MPOILIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBaTth mpoOJeMy/3agady U TUNOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYJIOBaHUS, IMPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL

OCYIIECTBIIAThH MPSIMbIC M KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIOIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKHUMH  BEITUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
dbuKCUpoBaTh PE3yJbTAThl IMOTYUYCHHOM 3aBUCUMOCTU (PU3MUECKUX BEJIUYMH B
BUJIE TAOIUIl U TpadUKOB, I€TaTh BEIBOJBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

coOro1aTh MpaBwmiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAHUMN B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOW U MPOECKTHOU
JESATEILHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO
000py1I0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (DU3MUYECKOW MOJEINbIO,
UCTIONB3Ys (U3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXOoMUMbIe NIl €€ pEelIeHUs, MPOBOAUTH PACUYEThl M OIICHUBATh PEaTbHOCTH
MOJTYYEHHOT0 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIE 33/1aUl: BHICTPAUBATh JJOTUYECKU HEPOTUBOPEUUBYIO
HENOYKY PacCyXICHHI ¢ ONopod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCIIONIb30BaTh ~ TNpPU  PEIIEHMH  Yy4eOHBIX  3a/Jlady  COBPEMEHHbBIC
MH(OPMAIIMOHHBIC TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU
U TpEJICTaBlIeHUs Y4eOHON M HAyYHO-TIOMYJISIPHOM MH(OpMAIIUHY, TTOIYICHHONU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(HOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIJ]a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS 1O (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30NacHOCTH MPU OOpalIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOUCTBAMH, JIJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHYECKOTO
MIOBE/ICHUSI B OKpYXKAIOIIEeh Cpelie;



paboTath B TpYIINE C BBINOJIHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh paldOTy TPYIIbI, pPalMOHATBHO pPACHpPEAeNsITh OOsI3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYAIMSIX, aJCKBATHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB T'PYIINHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIOUTUXCST YMEHHUIA:

JIEMOHCTPUPOBATh HAa MPUMEPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KApTHUHBI MHUpPaA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIIBHOCTU JIOAECH, LEIOCTHOCTh U €IIMHCTBO
(bu3nUecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YYEHHBIX (PU3UYECKUX MOJIENei:
TOYEYHBIN JIEKTPUYECKUMN 3apsl, JTyd CBETa, TOUEYHbIM UCTOYHUK CBETA, SIACPHAS
MOJI€JIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siipa MPHU PEIICHUH (PU3HUECKUX
3aj1ad;

pacno3HaBaTh (PU3NYECKHUE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HMKHU: DIIEKTPUUECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJICUCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKIMSA, JEHUCTBUE MArHUTHOIO TIOJS Ha
IIPOBOJHUK C TOKOM M JBWXKYIIMKUCS 3apsif, IJICKTPOMArHUTHBIE KoyeOaHUS |
BOJIHBI, MPSMOJIMHEHNHOE PACHPOCTPAHEHHE CBETA, OTPa)XKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, auppakuus ¢ [OJApU3alUs CBETa, JUCIEPCHUS CBETa,
dotoanexkTpuueckuit 3pdext (poroaddekrt), cBeToBOE NaBiIcHNE, BOSBHUKHOBEHUE
JUHEHYATOro0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas UM HCKYCCTBEHHas

PAaaANOaAKTUBHOCTD,
OIMMCBIBATh HM3YYCHHBLIC CBOMCTBA BCIIICCTBA (3H€KTpH‘I€CKI/IC, MAarHuTHBIC,
OIITHYCCKHUC, SJICKTPUICCKYIO IMpOBOAUMOCTD Pa3JINIHBIX CpGI[) )41

AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), MCTOJNB3Yys (DU3UYECKHE BEIHYUHBI:
JNEKTPUYECKUN 3apsl, CWIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIKYILAS cuia, paboTa ToKa,
WHIYKLIHAST MarHUTHOrO TMojsi, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYyIIKHA, SHEPrus SJEKTPUUYECKOr0O W MATHUTHOI'O MOJIEHW, MEPUOJ U YacToTa
KoneOaHuii B KoJieOaTEeNbHOM KOHTYype, 3apsii M cuila TOKa B Ipolecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuil, (POKYCHOE pacCTOSTHUE U
ONTHYECKas CUjia JIMH3BI, MPU OMHCAHUM MPABUIBHO TPAKTOBATh (U3UUECKUI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, WX OOO3HAUYCHHsS] W CAWHHIIBI, YKa3bIBaTh
(GopMynbl, CBA3BIBAIOUIME JIaHHYIO (U3MYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMUMHAMU;

ONMCHIBATh H3YYECHHBIC KBAHTOBBIE SIBJIICHUS W MPOLECCHI, HCIOIb3YS
¢u3nuecKkre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H



4acToTa CBETA, SHEPrusd U UMITYJIbC (OTOHA, IEPUOJI MOTypacaia, SHEPTHUs CBA3U
ATOMHBIX SiJIep, MpPU OINUCAHWM TMPABWIBHO TPAKTOBAaTh (HU3NUYECKUN CMBICI
UCIIOJIb3YEeMbIX BEJIWYUH, MX OO0O3HAYEHUS U EJUHUIIBI, yKa3bIBaTb (POPMYIIbI,
CBS3BIBAIONIUE JAHHYI0 (U3MUECKYI0 BEIUYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NIECKON BEITMYUHEI;

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECChl U SIBJICHUS, UCIOJIBb3Ys (PU3nyecKue
3aKOHbI M MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOTO U MAPAILIEIBHOTO
COCIUMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JEKTPOMArHUTHOU
MHAYKIMH, 3aKOH MPSMOJIMHEHHOr0 paclIpOCTPAHEHHS CBETA, 3AKOHBI OTPAKEHHUS
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, ypaBHeHUE ODHIITeHa mns gororddekra,
3aKOH COXPAaHEHUsl SHEPrUH, 3aKOH COXPAaHEHUs HUMITYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUUYECKOr0 3apsAia, 3aKOH COXPAHEHMs] MacCOBOI'O YMCIA, IMOCTYyJaThl bopa,
3aKOH PAaJIMOAKTUBHOI'O pacmaia, Mpy 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOe BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANPABICHUE BEKTOPA UHAYKIIUK MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOMTh U OIMCHIBATH H300paKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30MU;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIECIOBAHUI0 (U3UYECKUX SIBICHUU W
IPOLIECCOB C MCIOJBb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUH: MPU 3TOM
dbopMmynupoBaTh mpoOiemMy/3ajadyy W THUNOTE3y Y4YeOHOro OSKCIEepUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
(GbopMynHpOBaTH BHIBOBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUsT (DU3NUYECKUX BEJIIMYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUs W HMCIOJb30BaTh M3BECTHBHIE
METOJbI OLICHKH MTOIPENTHOCTEN N3MEPECHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOIb30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUpPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 PE3yJIbTaTaM UCCIICIOBAHNS;

coOo1aTh MpaBuia 0€30MacHOro TpyAa MPU NMPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U MPOECKTHOU
JIESITENHbHOCTA C MCIIOIB30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbIO,
UCTIOJIB3Ysl (U3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIHATh (PU3NUYECKUE BENUYUHBI U (HOPMYIIHI,



HEOOXOMMBbIE NIl €€ pelleHUs, NPOBOAUTH PAcUE€Thl M OLICHHBATh PEAIbHOCTb
MOJIYYEHHOI'0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;

peniaTh Ka4eCTBEHHBIC 33/1aUd: BHICTPAUBATh JOTUYECKH HEMIPOTHUBOPECUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bU3HYCeCKHE SIBICHNUS,

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIIeHUs YYeOHON W HAyYHO-TIOMYJSIpHOU MH(OpMAIIUHY, TTOYICHHONW U3
Pa3TUYHBIX ICTOYHUKOB, KPUTHUYECKH aHATTU3UPOBATH MOTYyIaeMyr0 HH()OPMAITHIO;

OOBSICHATHh TMPUHIMMBI JEHCTBUS MAaIllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA WX OE30MACHOT'0 HCIOIb30BAHUS B MOBCEIHEBHON
KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUIsl obecriedeHusi 0€30MacHOCTH MPU OOpalEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbsl M COOIIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTaTh B TpYIIe C BBHINOJHEHUEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUIAHUPOBATh padOTy TpyHmbl, PaUUOHAIBHO paclpeneisTh OOA3aHHOCTH M
IUIAHUPOBAThH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, a€KBAaTHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YUaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMOMN MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbie
Ne ni/m P Konrtpoasnbie | IlpakTnueckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznea 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUA
1.1 ®u3uka ¥ METOJbI HAYYHOI'O TIO3HAHUS 2
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka
2.2 Jnaamuka
2.3 3aKOHbBI COXPAHEHHUS B MEXaHHUKE 6 1 1
Wroro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIIPHO-KMHETUYECKOM 9 |
' TEOPHH
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5
' da30BbIE IEPEXOIBI
Uroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
4.1 DnexTpocTaThKa 10 1 1
4.2 [TocTosiHHBIM 5eKTpUYeCKHil TOK. Toku B 12 1 1




PAa3IMIHBIX Cpelaax

Uroro no pazgeny 22
PesepBHoOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaumenoBaHue pa3iesnoB u TeM nu@posbIie
Ne n/m P Konrpoabusie | IIpakTnyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Paznea 1. JIEKTPOAUHAMUKA
11 MarunuTtHO€ moje. IeKTpOMarHuTHas 1 | 3
WHIYKIHS
Hroro no pasueiny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
MexaHuyeckre U 3JeKTPOMarHUTHbIE
2.1 9 1
KoseOaHus
’9 MexaHu4yecKre U 3JEKTPOMarHUTHbIE 5 !
BOJIHBI
2.3 Ontuka 10 3
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1

OCHOBBI crielIMAIbHON TEOPUU

4 1
OTHOCUTEITLHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBON ONTUKH 6
4.2 Crtpoenue atoma 4
4.3 AToMHOE SpO 5




Htoro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroriee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoabHbIE
Bcero P
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka o npupone. Hayunsie
METO/BbI II03HAHUS OKPYKAIOLIET0 MUpa

Poinb u MmecTo ¢pu3uku B popMUpOBaHUU
COBPEMEHHOM HAay4YHOUW KapTUHBI MUpPA, B
MPAKTUYECKON JEATETbHOCTH JIFOIeH

Mexanuueckoe JBMKCHUE.
OTHOCHUTENBLHOCTh MEXaHHYECKOTO
nBwxeHusd. [lepemenienue, CKOpocTb,
YCKOpEHHE

PaBHOMEpPHOE TPAMONIMHENHOE IBUKEHHE

PaBHOYCKOpEeHHOE MPSIMOJIMHEITHOE
JIBIDKEHUE

CBo0OosiHOE najieHne. Y cKopeHue
CBOOOJHOTO MaJAeHUS

KpHBOHHHef/'IHOG JABHOKCHUC. I[BI/I)KeHI/IC
MaTepHaﬂbHOﬁ TOYKH I1O OKPYKHOCTU

[TpuHumn otHOocuTeNbHOCTH ["anuiest.
HNuepuumanbablie cuctemsl orcyera. [IepBoii
3akoH HprotoHa




Macca tena. Cuna. Ilpunuun
Cyneprno3uiuu cui. Bropoii 3akoH
HerotoHa 1 MaTepuaabHOM TOUKH

10

Tpernii 3akoH HbroToHa i
MaTepHalbHBbIX TOYEK

11

3aKOH BCEMHPHOTo TsAroTeHus. Cuna
TsokecTu. [lepBas kocMHuueckasi CKOPOCTh

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

Cuna tpenus. Koadounment tperus. Cuna
COIIPOTHBIICHUS NIPH BU)KEHUU TENa B
’KUJKOCTU WJIU rase

14

IloctynarenbHOE U BpauiaTeabHOE
JBUKEHHE a0COOTHO TBEPAOTO TEa.
MowmenT cunbl. Ilneyo cunel. YciaoBus
paBHOBECHS TBEPIOTO Tea

15

HMiynbsCc MaTepUaIbHON TOYKH, CUCTEMBI
MaTepuaabHbIX TOUEK. IMITyIbC CUIIBL
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBIKCHHE

16

Pabora u MOIIIHOCTH CHIJIBI. Kunernueckas
SHEPrus MaTepuaabHON ToukH. Teopema 00
MU3MEHEHHH KUHETHUECKON SHEPIUn

17

[MotennmanbHas sHeprus. [loTeHIManbpHAs
SHEPrus ynpyro aehopMUpPOBAHHON
npyxuHbl. [loTeHnmManbHas 3Heprus tena
BOJIN3M IOBEPXHOCTH 3eMIIU




18

[ToreHnManbHBIE M HETIOTCHIIMAIBHBIE
cuiibl. CBA3b pabOTHI HEMOTEHIMAIBHBIX
CUJI C U3MEHEHHEM MEXaHMUYECKOW YHEPTUH
CUCTEMBI TEJI. 3aKOH COXPaHEHMUSI
MEXaHUYECKON YHEPrUuu

19

JlaboparopHnas pabota «lccnenoanue
CBSI3U PabOTHI CHIIBI C U3MEHEHHEM
MEXaHWYECKOW IHEPTUH Teja Ha pUMepe
pacCTSKEHUSI PE3MHOBOTO JKI'yTay

20

KonTponbHas pabota mo Teme
«Kunematuka. JlmHamuka. 3aKOHBI
COXpPaHEHUS B MEXAHHUKE)

21

22

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-
KUHETUYECKON TEOpUH. bpOyHOBCKOE
neuxenue. Auddys3us

Xapaktep IBHKEHUSI U B3aUMOJICHCTBHS
YacTHI] BemecTBa. Moaenu cTpoeHust
ra3oB, )KUIKOCTEUW U TBEPABIX TEI

23

Macca monekyin. KonudecTBo BerecTsa.
[TocTosinHass ABorazupo

24

TermnoBoe paBHOBecue. TemnepaTypa u e€
u3mepenue. [llkana remneparyp Lienbcus

25

Uneanpubiii raz B MKT. OcHoBHOE
ypaBaenne MKT

26

AOcomoTHas TemrepaTtypa Kak Mepa
CpeaHEeN KUHETUYECKOU YHEPTUU JIBUKEHUS
MOJIEKYJ. YpaBHEeHUE MeHieneeBa-
Knaneiipona




27

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

JlabopaTtopHast pabota «MccnenoBanue

28 3aBUCUMOCTH MEXIY TapamMeTpamMmu
COCTOSIHUS Pa3peKeHHOTO ra3ay

29 N3omporieccrl B U1€albHOM Ta3e U UX
rpaduyecKoe IpeICTaBICHUE
BuyTpeHnHss dHeprus TeEpMOINHAMUYECKON
CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.

30 KomnuuectBo TemnoTs! u padora.
BHyTpeHHss1 3HEprUs 0OTHOATOMHOTO
UJ€aIbHOrO ra3a

31 Buns! Tenuonepenauun
VaenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonuyecTBo TEIIOTH IpH TEIIONEpeaaye.
AnuabaTHBIN mporece

33 IlepBbIil 3aKOH TEPMOJAVHAMUKH U €TI0
MPUMEHEHHE K U30MpoLeccaM

34 HeoOpaTtuMocTs mporieccoB B MpHUPO/IE.
Bropoii 3aKkoH TepMOIUHAMUKHI

35 ITpunun gevicreus u KII TermoBoi
MaIlUHbI

36 Huxn Kapuo u ero KIIJ]

37 DKOJIOTHYECKHE TTPOOITIEMBI
TETJIOOHEPTETUKH

13 Ob6o6maromuii ypok «MonekynsipHas

(l)I/I3I/IKa. OcHOBEI TCPMOAUHAMUKU»




39

KonTponbHas pabota mo Teme
«MonexymnsapHas ¢puzuka. OCHOBBI
TEPMOJTUHAMUKI

40

[TapoobpazoBaHue U KOHACHCAIHS.
HcnapeHue u KuneHne

41

AOcoiroTHas. 1 OTHOCHUTEIbHAS BIIAYKHOCTD
Bo3ayxa. HacelenHslil map

42

TBépnoe teno. Kpucrannnueckue u
amopdHble Tena. AHU30TPONHUS CBOWCTB
KpucTaIIoB. JKuakue KpucTaibl.
CoBpeMeHHbIE MaTEpUAIIbI

43

[InaBnenue u KpucTamM3anus. Y qeabHast
TerutoTa miasneHus. Cyonumanus

44

YPaBHCHI/IC TEII0BOro OajgaHca

45

OJeKTpu3anus Te. DIEKTPUIECKUH 3apsi.
JIBa BH1a 3IIEKTPUUECKUX 3aPSAA0B

46

[TpOBOHUKH, AUITCKTPUKHU U
MOJTYIIPOBOTHUKH. 3aKOH COXPaHCHHS
AJIEKTPUUECKOTO 3apsiia

47

B3aumopeiicteue 3apsinos. 3akon Kynona.
To4YeuHBII 2IIEKTPUYECKUN 3apsi]

48

Hanpsk€HHOCTD AJIEKTPUYECKOTO MO,
[TpuHLIUI CYyTIEPIIO3UIIIH SIEKTPUUECKUX
nonei. JInnuu HanpsHKEHHOCTH

49

Pabota cun anekTpocTaTHuecKoro moJis.
ITorenman. Pa3zHocTh HOTEHIINAIOB




50

[TpOBOJHUKY U AUINEKTPUKH B
3JIEKTPOCTATUYECKOM TIOJIE.
Jwusnexrpudeckas IpOHUIIAEMOCTb

51

OnextpoéMkocTh. KoHnencatop

52

SJICKTpOéMKOCTB IJIOCKOI'0 KOHACHCATOpPA.

DHeprus 3apsHKSHHOTO KOHICHCATOPa

53

JlaboparopHuas padota "M3mepeHue
ANIEKTPOEMKOCTH KOHeHcaTopa"

54

[IpyHIMD AEHCTBUS U IPUMEHEHUE
KOH/ICHCATOPOB, KOMTMPOBAJILHOTO
amnmnapara, CTpyHHOro puHTepa.
DJIeKTpocTaTUYeCKas 3alIuTa. 3a3eMICHHE
AIIEKTPONPUOOPOB

55

DNEeKTPUUECKHd TOK, YCIOBHUS €ro
cymiectBoBanus. [locrosguusiil Tok. Cria
toka. Hampsixkenue. ConpoTuBiieHHE.
3axon OMa 1 yyacTKa Henu

56

[TocnenoBarenbHOE, TAPAILIEIBHOE,
CMEIIIaHHOE COeIMHEHHE IPOBOTHHKOB.
JlabopaTtopHnast pabota «M3yyeHue
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY

0.5

57

PaGora u MOIITHOCTD JJICKTPUUYCCKOTO TOKA.

3akoH J[xoyns-Jlenna

58

3akon Oma 7151 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenne 3/1C MCTOUHUKA TOKA U €TI0
BHYTPEHHETO COMPOTUBICHUS

0.5




59

PesepBHblit ypok. KonTponbHas pabota mo
TeMe "DaekTpoauHamMuka' /
Bcepoccuiickas mpoBepouHas padbota

60

O6o06maromuii ypok «IeKTpOANHAMHUKA
/ Beepoccwuiickas mpoBepouHasi paboTa

61

DJeKTpOHHAs POBOIUMOCTD TBEPIBIX
METAJUIOB. 3aBUCHMOCTH COTIPOTHBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

62

DJeKTpruyYecKuil TOK B BakyyMe. CBOMCTBa
JJIEKTPOHHBIX ITYYKOB

63

64

[NonynpoBoiHUKH, UX COOCTBEHHAS U
npUMecHast MpoBOAUMOCTh. CBONCTBA p—
n-nepexoza. [oaynpoBoHUKOBBIE
IPUOOPHI

DNEeKTPUYECKU TOK B pacTBOpPax U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOTUTHYECKAS TUCCOITUALINS.
DJEeKTPOIN3

65

DIIEKTPUYECKHUI TOK B Ta3ax.
CamoCTOATENbHBIN 1 HECAMOCTOSATENbHBII
pa3psa. Moinus. 1lnazma

66

DnexkTpruueckue Mprudopsl U yCTPOCTBa U
WX MpaKTHYeCKOe MpuMeHeHue. [IpaBua
TEXHUKU 0€30MMaCHOCTH

67

KonTtponsHas pabota o teme
«Onexrpocraruka. [locTossHHbBIN
3JIEKTPUYECKUN TOK. TOKM B pa3iauvHbIX




cpeaax»

68

PesepBubIil ypok. O6006maronuii ypox mo
temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoabHble

Bcero
padoThI

IIpakTHYeckue
padoThI

Hara
H3Yy4eHH s

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

ITocTosiHHBIE MAarHUTHI U UX
B3auMoOJieiicTBUE. MarHuTHOE IoJIe.
BekTop MarHuTHON MHAYKIMH. JINHUK
MarHUTHOU UHAYKLIUH

MarsuTHo€ 1MoJjie IPOBOJHUKA C TOKOM.
OneiT Dpcrena. Bzaumonerictaue
HpOBO}IHI/IKOB C TOKOM

Jlaboparopnas pabota «3yuenue
MarHUTHOTO TIOJISI KATYIIIKH C TOKOM)

JleiicTBHE MAarHUTHOTO TOJIS HA MPOBOIHUK
¢ TokoM. Curta Amriepa. JlabopatopHas
paborta «VccienoBaHue TEHCTBUSL
MOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM)»

JleficTBe MAarHUTHOT'O MOJIS Ha
JIBIDKYIIYIOCS 3apsKEHHYIO yacTuily. Cuia
Jlopenna. Pa6ora cumsl Jlopenia

OnexrpoMaruuTHas nHAyKIuA. [lotok
BEKTOpAa MarHUTHOM MHAYKIuuU. DJ(C
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes

Jlaboparopnas pabota «Mccrnenoanue
SIBIICHUS DJIGKTPOMATrHUTHON MHIYKIIUN




NHAyKTUBHOCTH. SIBICHNE CAMOMHIYKIUH.
OJIC caMOMHAYKIIMU. DHEPTHUSI
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

TexHu4eckue ycTponucTBa U UX
IIPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHMTBHI, 3JIEKTPOBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs 1I€Yb

10

O6o6maromuii ypok «MaraHuTHOE ToJe.
DJeKTpOMAarHUTHAS HHIYKITUS»

11

KonTponbHas pabota no teme
«MaraurtHoe nose. DJIeKTpOMarHuTHast
WH]TYKIIUS

12

CB00OOIHBIE MEXaHUYECKIE KOIeOaHus.
["apmonmueckue KoneOaHus. Y paBHEHUE
rapMOHHYECKHX KoyieOanuii. [IpeBpamicHre
SHEPTUN

13

Jlaboparopnas pabota «lccrnenoanue
3aBHCHMOCTH Mepro/ia MaJbIX KoJebaHu
rpy3a Ha HUTU OT IJIMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHblit KoHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJIcOaHUs B
HJICAUTHEHOM KO0JIeOaTeIbHOM KOHTYPE.
AHANIOTHS MEXKTYy MEXaHUUSCKHUMH U
AIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU




15

®opmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPI'UHU B UJI€AIbHOM KO0JIeOaTeIbHOM
KOHTYpE

16

IIpencraBneHue o 3aTyxaromux
KosiebaHuAX. BoIHy X /1eHHbIE
MexaHu4eckue konedanus. Pe3onaHc.
BI)IHY)K)ICHHI)IC OJICKTPOMArHuTHLIC
Kose0aHus

17

IlepemenHbIil ToK. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKa. AMIUTUTYJHOE U
JICVCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaNpsHKEHUS

18

19

Tpaucdopmarop. [IpousBoactso, nepenaua

U MOTpeOICHUE AIEKTPUYECKON SHEPTUU

YCTpolcTBO M MPAKTUYECKOE TPUMEHEHUE
AJIEKTPUYECKOTO 3BOHKA, T€HEpaTopa
[IEPEMEHHOI0 TOKA, JIMHUHI
3JIEKTpoIepeIay

20

DKOJOTUYECKHE PUCKHU MPU MPOU3BOICTBE
anekTposHepruu. Kynerypa
KCIIOJIb30BaHMS JIEKTPOIHEPIUU B
MMOBCEIHEBHOM KU3HU

21

MexaHu4yeckre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacupoCcTpaHEeHUs U JJINHA BOIHBEI.
HonepeqHLIe 1 OpOJO0JIbHBIC BOJIHBI

22

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTBH 3BYKa.
BricoTa Tona. TemOp 3ByKa




23

9HeKTp0MaFHI/ITHLIC BOJIHBI, UX CBOMMCTBA U
CKOpPOCTb. IIkama OJICKTPOMArduTHBIX
BOJIH

24

HpI/IHI_[I/IHBI paaruoCBA3U U TCIICBUJACHUS.
PazButue CpCACTB CBA3H. Pa[[I/IOJIOKaLII/I}I

25

Kontponbnas padota «Konebanus u
BOJTHBI»

26

[IpsimonMHEHOE PacCIIPOCTPAHEHUE CBETA B
OHOPOJHOM cpee. ToueuHblii HCTOUHUK
cBeTta. JIyd cBera

27

OrtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cera. [locTpoenue n3obdpaxeHuil B
IUIOCKOM 3€pKajie

28

[Tpenomnenue cBeta. [lonHoe BHyTpeHHEE
otpaxkenue. [IpenenbHblid yroi moJgHOro
BHYTPEHHETO OTPaKEHUS

29

JlaGopaTopnas pabota «3mepenue
MIOKa3aTesIsl IIPEJIOMIICHHS CTEKIIa»

30

Jlunzsl. [loctpoenune n3006pakeHuit B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBenudueHue JTuH3bI

31

Jlaboparopnas pabota «lccrnenoanue
CBOMCTB M300paXCHUH B JIMH3AX)

32

Hucnepcus ceeta. Cii0xKHBII COCTaB
6emnoro csera. Lper. JJaboparopHnas pabota
«Habnronenue aucnepcuu cBeta»

33

Wurepdepennus cBera. udpakius cera.
Hudpakimonnas pemeérka




34

HOHepC‘lHOCTL CBCTOBBIX BOJIH.
Honnpmaunﬂ CBETa

35

OnTHyueckue NpuOOpsI U YCTPOICTBa U
YCIIOBUSA UX 0€30MacHOr0 MPUMEHEHHUS

36

['panu1Ibl TPUMEHUMOCTH KIACCUYECKOM
Mexanuki. [loctynaTel cnennaibHOM
T€OpI/II/I OTHOCUTCIBHOCTH

37

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3ameyIeHre BPEMEHHU U COKpAILIEHUE
JUTHHBI

38

DHEeprust U UMIYJIbC PEISATUBUCTCKOMN
gacTulbl. CBSI3b MacChl C SHEPTUEN U
UMITYJIbCOM. DHEPIHUsl IOKOS

39

Konrtponsnas padora «OnTtrka. OCHOBBI
CHelMaIbHON TEeOPUN OTHOCUTEIBHOCTH

40

®otonsl. ®opmyna [nanka. Dueprus u
UMITYJbC (OTOHA

41

OTkpsITHE U HccnenoBanue Gorodpdekra.
Omnerter A. I'. Cronerosa

42

3akonbl poTtodddekra. YpaBHEHUE
Oitamreitaa st orodddexra. «KpacHast
rpanuna» poroddpdexra

43

JlaBnenue ceeta. OnbiTel I1. H. JIeGenena.
XUMHYECKOE JICUCTBUE CBETA

44

TexHudeckne ycTpoiuCcTBa U IPAKTUYECKOE
npUMeHeHHe: POTOINEMEHT, (POTOAATUHK,
coJiHeuyHas OaTapesi, CBEeTOJUO]




45

Penrenue 3agau mo reMe «DJIE€MEHTEI
KBAHTOBOU OIITHUKW

46

Moxaens atoma Tomcona. OnBITEI
Pesepdopra o paccessHUIO 0-4aCcTHIL.
[Lmanerapnast Moienb aTomMa

47

IToctynater bopa

48

W3nyyenue u nornoiieHNue GOTOHOB MPH
Mepexo/ie aToMa ¢ OAHOTO YPOBHSI SHEPTUU
Ha Jipyroi. Buasl ciekTpoB

49

Bonxosrle cBoiicTBa yactull. BoiHEb! e
Bbpoiinsa. KopnyckyisipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYXJAEHHOE
U3IIy4eHHE

50

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo onpexnenenuto cocrasa
PaarOaKTUBHOI'O U3JTYUCHUA

51

CoiicTBa anb(a-, 6era-, ramma-
u3ydeHus. BivsHue paInoaKTHBHOCTH Ha
KHUBBIC OPTaHU3MBI

52

OTkpbITHE IPOTOHA U HEWTpOHA. M30TOMEI.
Anbda-pacnaz. DIEKTPOHHBIA U
MMO3UTPOHHBIN OeTa-pacma. ['amma-
U3IIy4CHHUE

53

OHeprusi CBsI3U HYKJIOHOB B sifipe. S epHbie
peaxiuu. SnepHsiit peaktop. [Ipodiemsl,
MIEPCIEKTUBBI, YKOJIOTUYECKHUE ACTIEKTBI
AJIEpHON PHEPTETUKU




54

OnemeHTapHbIe YacTULbl. OTKpBITHE
NO3UTpOoHA. MeToabl HaOMIOIeHUS U
PEruCTpALMK 3JIEMEHTAPHBIX YaCTHULL.
Kpyrusiii cron «DyHaameHTanbHbIe
B3anMOJIeHCTBUS. EquHCTBO (hr3mueckoit
KapTUHBI MUPa»

55

Drtansl pa3sBUTHA aCTPOHOMHHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMMHM. Bun 3BE31HOTO
HebOa. Co3Be3aus, ipKHe 3BE3/1bl, IUIAHETHI,
ux BuAUMoOe BrxkeHue. CoHeuHas
cucrtema

56

Comnne. ConHeuHass aKTHBHOCTD.
HcTtounuk sHeprun ConHUa U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 bl TIIaBHOM OCIEN0BATEILHOCTH.
BryTrpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
MPOUCXOKICHUH U 3BotounU CollHLA U
3BE3]T

58

Mneunsiii [lyre — Hama ["anakTuka.
ITonosxenue n neukenue ConHua B
INanakruke. I'anaktuky. YEpHbIE NBIPHI B
Alpax TraJlakKTUK

59

Bcenennasi. Paz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenmnkroBoe
u3nydyeHue. MerarajakTuka

60

HepemeHHHe HpO6JICMBI ACTPOHOMHHU




61

KonrtponbHas pabota «1eMeHTHI
aCTPOHOMMU M aCTPOPUIUKI»

62

O6o6mmarommii ypok. Ponb pusuku u
aCTPOHOMUHU B 3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COITUATBbHOM U
ATUYECKOH cdhepax IesaTeTbHOCTH YeIOBEKa

63

O6o06marommii ypok. Poms 1 mecto
(U3HKY U aCTPOHOMHH B COBPEMEHHOM
Hay4HOHM KapTUHE MUpa

64

O6o6marommii ypok. Ponb ¢puzudeckoit
TeOpur B (POPMUPOBAHUH TIPEICTABICHHIMA
0 (u3mveckoil KapTUHE MHpa

65

Ob6o6matomuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUpa B 00ILEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEJICTABICHUN O IPUPOJIE

66

PesepBHblii ypok. MaraurtHoe mnoie.
DNeKTpOMarHuTHAasI UHAYKIHS

67

PezepBHblii ypok. Ontrka. OCHOBBI
CIIEIMATIEHON T€OPUU OTHOCUTEITBHOCTH

68

Pesepnbrii ypok. KBanToBas ¢pusuka.
DneMEeHTBl aCTPOHOMUU U aCTPOPUIUKU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uKku B
(hopMUPOBaHHM COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIBHOCTH

monen

10.2

10.3

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJIEIEH:
MaTepuajgbHas TOYKa, MHEpLHajbHas cucTemMa OTcuéra, aOCOJIIOTHO
TBEPAOE TEJO, UACABHBIN I'a3; MOJENIN CTPOCHUS Ia30B, KUAKOCTEN U
TBEPABIX TeJ, TOYCUHBIA OJJIEKTPUYECKHUN 3aps] — IpPU DPELICHUHU

(bl/ISI/ILICCKI/IX 3aJga4

Pacnio3naBaTh ¢uzmdeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHUYECKON Teopuu
CTPOGHHS BellecTBA M  OJEKTPOJAMHAMHUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIIMHEWHOE ABIXKEHHE, CBOOOJHOE MaJcHHE
TeJd, ABUXKEHHE MO OKPY)XHOCTH, WHEpIUs, B3aUMOJACIHCTBUE TeI;
nupdysus, OpOYHOBCKOE [BIKEHHE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, HW3MEHEHHe o00béMa Tel TMpH  HAarpeBaHHUH
(oxJaXkaeHuM), TEIUIOBOE pABHOBECHE, HCHApEHUe, KOHIEHCAIUS,
MJIaBJICHUE, KPUCTAIUTU3AIMS, KHIICHHE, BJIAXHOCTh BO3IyXa,
TTOBBIIICHHE JIABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Tra3a B H30IpoLeccax;

QJICKTPpU3aluA TCI, B3aNMO/ICHICTBHE 3apAa10B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, HCIONb3yd (U3HYECKUE
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEpEMENIEHNEe, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CHJla, MMIYJbC Teja, KHUHETHYeCKas DJHEprus,
MOTEHLIMAJbHAs JHEeprusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIIHOCTb; TIPY OMHUCAHUH MPABUIBHO TPAKTOBATh (PM3MUECKUNA CMBICIT
UCIIOJIb3YEMBIX BEIUYMH, HX OO0O3HAUEHUS M EAUHHIIBI, HAXOIUTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3UYECKYIO BEITUUYHUHY C JAPYTUMU

BCINM4YnHaMun

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TEIJIOBEIC




SBJICHUS, UCHOJb3ys (U3MUYECKUE BEIUYMHBI: JaBJICHUE Tas3a,
TEeMIEepaTypa, CpeAHssl KUHETHYeCKas HHEprusi XaoTHUYECKOro
JIBUKEHHMS MOJIEKYyJ, CpeIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTH, BHYTpPEHHss dHeprus, paboTa rasa,
KO3((UIUEHT MOJEe3HOro JEHCTBUS TEIUIOBOIO JBUIaTels; IIpH
ONMCAaHUU IPaBUIBHO TPaKTOBATh ¢buznueckuit CMBICII
UCIOJb3YEMBIX BEJIWYHMH, MX OOO3HAUCHMUS W EIUHUIIbI, HAXOIUTh
(bopMyIIbl, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

10.7

OnuceiBaTh H3y4YEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIECTBA H
AJIEKTPUUYECKUE  SBJICHUS  (NIPOLECCHI), HCHONB3Yys  (pusmueckue
BEIMYUHBL:  DJIEKTPUYECKUM  3apsa],  DIEKTPUYECKOE  IOJE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHUUAJIOB; IHpHU
OTNMCaHWH MPABUIBHO TPAKTOBATH (PM3MUECKUI CMBICT MCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUEHMsI M €JUHHUIBL, YKa3blBaTh (POPMYJIbL,
CBSA3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEJIWYMHY C  JpYrUMHU

BEIM4YnHaMun

aHAJTM3UPOBATh (PU3MUECKUE TIPOIECCHl U SIBJICHUS, HCIOIB3YS
(bu3MYecKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCA, MMPUHITUIT CYNEPIIO3UITUU CHII, TIPUHITUTI
paBHOMpaBUS HWHEPLUHUATBHBIX CHUCTEM  OTCUéTa; MOJEKYJISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeHEel KMHETUYECKOM SHEPruu TEIUIOBOTO ABUKEHHUS MOJIEKYJ C
a0COIOTHOW TeMmepaTypol, MEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsiga, 3akoH KynoHa; mnpu 3ToM
pa3nuYaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE

BBIp)KEHHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JEHCTBUS MAalIWH, NPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziIuuaTh YCIOBHS HX 0€30IacHOro

HCIIOJIB30BaHUA B HOBCGI{H@BHOﬁ KHU3HU

10.9

BuImonHsaTh SKCIICPUMCHTEI IO UCCIICAOBAHHIO (bHSI/I‘—ICCKI/IX SIBJIEHUU U
MIPOLIECCOB C UCIOJIb30BAHUEM NPSAMBIX M KOCBEHHBIX U3MEPEHUN; IIPH
aToM (opMyaupoBaTh MpoOJeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKESHHOTO

000pynoBaHusl, IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOABI

10.10

OcymliecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHHUS (PUINUECKUX

BCIIMYHH, IIpU 3TOM BLI6I/IpaTI> OIITUMAJIBHEINA CcHOCO0 H3MCPCHUA U




HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKNU HOFpeHIHOCTeﬁ H3MepeHHI>’I

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAY (QU3NYECKUMHU BEJIUYUHAMHU C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH; TIpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBaTh pe3yiabTaThl TMOJYYEHHONM 3aBUCHMOCTH
(Gu3nYecKUX BEIMYUH B BUJE TaOIUL U TPapHKOB, 1€1aTh BBIBOJIBI IO

pe3yibTaTaM UCCICAOBAHUA

10.12

Cobmromate mpaBmia  0e30macHOro  TpyAda NpU  MPOBEACHUU
UCCJEIOBaHUI B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCJIEeIOBATEIbCKOW M TMPOEKTHOW JAEATEIbHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYLOBaHHS

10.13

Pemate pacuérHble 337a4Ml C SBHO 33JaHHOW (PM3UYECKONH MOJEINbIO,
UCHONB3ysd (PU3MUECKUE 3aKOHBl M TNPHUHILMIIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3aJa4d  BbIOMpaTh  (PU3MYECKYIO MOJEb, BBLICIATH
¢u3nyeckue BeTUYMHBI U (OPMYIIbI, HEOOXOIUMBIE i €€ peleHHUs,
MIPOBOJUTH PACUYETHI U OIICHUBATH PEALHOCTH MOJIyYEHHOTO 3HAYCHHUS

(bu3HUYECKON BEIIMINHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPANBAThH JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXACHUWU C OMOPOM HAa U3yUYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonp3oBaTh MNpu  pelleHUH Y4eOHBIX 3aJady  COBPEMEHHBIE
nH(OpMalIMOHHbIE TEXHOJOTMHM Il TIOUCKa, CTPYKTYpPUPOBaHMS,
UHTEpIIpETallMl W TPEACTaBICHUA y4eOHOW M Hay4HO-IOMYJISPHOM
nH(pOpMallUY, MOJYYEHHOW M3 Pa3IMYHbIX MCTOUYHHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOTYYaeMyl0 HHPOPMAIIUIO

10.16

[IpuBoauTh TpUMEpHl BKIAla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (PU3UKE B IOBCETHEBHOM
KHM3HM JUIsL oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMH, JJIsI COXpPaHEHUs 3J0POBbS U

COOTIOICHHSI HOPM KOJIOTHUECKOT0 MOBEICHHUS B OKPYKAOIIIEH cpelie

10.18

PaGotaTh B rpymnme ¢ BBIMOJIHEHHEM PAa3IIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ pabOTy  TPYIIbI, PalUOHAJIBHO  paCHpedesiTh
00s3aHHOCTH ¥ TUIAHUPOBATh JACSATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJCKBAaTHO OLICHMBATh BKJIAJ Ka)XI0r0 M3 YYACTHUKOB

T'PYIIIBI B pELIEHNUE pacCMaTpUBAEMOM MpoOIEeMbI




11 KJIACC

Kon
NpoBepPsieMoOro
pe3yJjbTara

I[IpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 0d0pa3zoBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpUMEpPax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B PA3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHUS] U3YYEHHBIX (DU3MUECKUX MOJENei:
TOYEYHBIN IEKTPUYECKUH 3apsij, ANepHas MOJIENb aTOMa, HyKIOHHAs

MO/IeJIb aTOMHOTO si/ipa MpH peleHnH pU3nuecKux 3aaau

11.3

Pacnio3naBate (usnueckue siBaeHus (Iporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DIIEKTPOAMHAMUKA W  KBAaHTOBOW  (pu3wKw:
AJNIEKTPHUYECKAsi MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICUCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsl MHAYKIUS, JCHCTBUE MArHUTHOTO TIOJII Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsil, JJIEKTPOMAarHUTHBIC
KOJeOaHUsl W BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaKeHWe,  MpeJloMIICHHe, HHTeppepeHuus, Audpakuus u
MOJISIpU3aLUsl CBETA, JUCIEPCHUs CBETa, (HOTORIEKTPUUYECKHH >PPeKT
(poroaddekr), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPOJAA, €CTECTBEHHAass M  HCKYCCTBEHHas

PaaAOaKTUBHOCTD

114

OnuceiBaTh UW3YYCHHBIE CBOWCTBA  BeIlIeCcTBa  (IIEKTPUYCCKHE,
MAariviTHbBIC, ONTHYCCKUC, JJICKTPHUYCCKYIO IMPOBOAMMOCTL Pa3JINYHBIX
Cpea) © OIEKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), HCMOIB3YS
¢u3nveckre  BEJIMYUHBI:  JJEKTPUYCCKHHA  3apsi, CHila  TOKa,
AJNIEKTPUUYECKOE  HAINPSDKEHHE,  AJIEKTPHUYECKOE  CONPOTHUBIICHHE,
pasHocTh moTeHnuanoB, DJIC, pabota TOKa, MHIYKIMS MarHUTHOTO
noiisi, cwia Ammepa, cwia JlopeHIla, WHIYKTUBHOCTh KATYIIKH,
SHEprus AJICKTPUUECKOT0O M MArHUTHOTO TOJICH, MEPUOJl W 4YacToTa
koseOaHuill B KonebaTeIbHOM KOHTYpE, 3apsii U CHUjila TOKa B MPOLIECcCce
TapMOHUYECKHX  OJJEKTPOMArHUTHBIX  KOJEOaHMIA, (dhoxycHoe
paccTossHMe W ONTHUYECKash CWJIa JIMH3BI, MPH OMUCAHUU MPABUIBHO
TPAaKTOBATb (1)H3H‘ICCKI/II>'I CMBICJI HUCHOJIb3YCMbIX  BCJIMYHH, ux
00O3HAUeHWsI W EIWHUIBI;, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYI0 BETMUMHY C IPYTUMHU BEIIMYMHAMHU




11.5

OnwuceIBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA U IIPOLECCHI, UCIIOJIb3YyA
(1)I/I3I/I‘IGCKI/IG BCJIIMYMUHEBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBI M 4YaCTOTa CBETA, JSHEPIUAd MU HMITYJIbBC (bOTOHa, nepnona
moaypacmnaaa, O3SHEpPrusd CBA3M ATOMHBIX AACP, IHIOPpH OIHMCAaHUH
IIpaBUJIbHO TPAKTOBATH (bHSI/ILIeCKI/Iﬁ CMBICJI UCITIOJIB3YEMbBIX BCJIWYUH,
UX 00O03HAYCHUS U CAWHUILIBI; YKa3bIBATb (I)OpMy.TILI, CBA3bIBAIOIIUC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYI'UMHU BCINYNHAMU, BBIYHUCIIATH

3HA4YCHHC (1)I/I3I/I‘ICCKOI>'I BCIINYHHBI

11.6

Ananu3upoBaTh (U3MYECKHE TPOLECCHl U  SIBICHUS, HCIIOJB3YS
¢usnyeckue 3aKOHbl M HOpUHOUNBL  3akoH Oma,  3aKOHBI
MIOCJIEJIOBATENILHOTO W MapajuIebHOIO COEAUHEHMS] IPOBOIHHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 3J€KTPOMArHUTHOM MHIYKLWH, 3aKOH
MIPSIMOJIMHENHOT'O pacpOCTPAaHEHUs] CBETa, 3aKOHBI OTPaXXCHUsI CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa A
dboToadderra, 3aKOH COXpAHCHHUS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHs JJIEKTPUYECKOTro 3apsiia, 3aKoH
COXpaHEHHUsT  MaccoBOro  4YHcia, mocTynaTel bopa, 3akoH
paAMOaKTUBHOIO pacmajga; IpU 3TOM pPa3IuyaTh CIOBECHYIO
(GOpMyJINPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS

(TpaHHIBI, 007aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTB HampaBJICHUE BCKTOpPAa HWHAYKOHMH MAarduTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3a1aBacMoO€C  INNIOCKHMM

3€pPKaJIOM, TOHKOU JINH301

11.9

BBIMOTHATE AKCTIEPUMEHTBI 10 MCCIIEAOBAHUIO (PU3UUSCKHUX SBICHUN 1
MIPOILIECCOB C MCIIOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX M3MEPEHUIA; PU
5ToM (GopMyIHpoBaTh NpobieMy (3a7ady) U THIOTE3y Y4eOHOro
SKCHEpUMEHTa,  COOMpaThb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUs, MPOBOAUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

11.10

OCYIJ_IGCTBJISITL NpsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB OIITUMAJIBHEIH CIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh U3BCCTHHIC MECTO/IbI OLICHKH HOFpGHIHOCTCﬁ I/I3MepCHI/II\/JI

11.11

HccnenoBaTh 3aBHCUMOCTH (PH3MUECKUX BEJIIMYMH C WCTIOIH30BAHUEM
NpSAMBIX ~ M3MEPEHUH; TIpU ITOM KOHCTPYMPOBAaTh YCTaHOBKY,
(GUKCUpOBaTh PpE3yAbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJE TaOnUIl U TpaUKOB, J1€71aTh BBIBOABI 110 pe3ylibTaTaM

HUCCIICAOBAaHUA

11.12

CoOmtomaTe mpaBuia 0Oe30macHOro Tpylda NpU  MPOBEICHUU




HCCIICIOBAaHUM B paMKax Y4eOHOro DJKCIepUMEHTa, Y4eOHO-
HCCIIeIOBATEIHCKON M MPOSKTHOHN ACSITEIHHOCTH C UCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TAOOPAaTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacu€THBIe 3a1aun ¢ SBHO 3aJJaHHON (DU3UYECKON MOJIEIIBIO,
WCIIONB3Ysl (PU3MYECKUE 3aKOHbI M TPHUHIMIIBI, Ha OCHOBE aHan3a
yCIOBUSL  3a/ladyd  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIACIATH
¢busznueckue BEMUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHs,
MPOBOJIUTH PACUETHl U OLIEHUBATH PEATBHOCTH MOTYYEHHOTO 3HAYEHU S

(bu3MUECKON BETMYUHBI

11.14

Pemate  KkayecTBEHHBIE  3aJauyd:  BBICTpaMBaTh  JIOTMYECKH
HEIIPOTUBOPEUYMBYIO LIENIOUKY PACCYKIEHHUI C ONOpPOMl Ha M3yuEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IQ SIBJICHUA

11.15

Hcnonb3oBaTh NOpU  pEIICHUM YY4EOHBIX 3aJad  COBPEMEHHbBIE
MHGOPMALIMOHHBIE TEXHOJIOTUU JUIsl IOHMCKA, CTPYKTYpUPOBAHHUS,
UHTEPHpETallMd M TPEJCTABICHUS y4eOHOW W HAyYHO-TOMYIISIPHON
nH(pOpMallMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH NOITy4aeMyI0 HHPOPMAIHIO

11.16

OOBSCHITh MPUHIIMIBI ACHCTBUS MAIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inuaTh YCJIOBHUS HX 0€30MacHOr0 HCHOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh TpHUMEpHl BKJIA/a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
YKU3HHM JIJIA o0ecreueHrs 0€30MacHOCTH MpU OO0paIleHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOHMCTBAMHM, JJISi COXPAHCHHs 3J0POBbS U

CO6J'IIO,[[CHI/I$I HOPM 5KOJIOTHYCCKOT'O MOBECACHHUA B Opr>K8.IOH.[CI71 cpeae

11.19

PaGotaTh B rpymnme ¢ BBINOJHEHUEM pA3IMYHBIX COLMANIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  PAlMOHAIBHO  paCIpenesiTh
00s13aHHOCTM M  IUIAHUPOBaTb JESTENbHOCTh B  HECTAHJIAPTHBIX
CUTYyallUsX, a/JeKBAaTHO OIICHUBATH BKJIAJ KaXJIOr0 M3 YYaCTHHKOB

IPYIIIBI B PELICHUE PACCMAaTPUBAEMOI TPOOIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3aena

Koxa npoBepsiemoro

HpOBepHeMbIe IJIEMEHTHI COACPKAHUSA
3JIEMEHTAa

OU3NKA 1 METOJIbI HAYUHOI'O IIO3HAHUA

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl TTO3HAHUSA OKpPYXaruero mupa. Posib
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TEOpUH. ['paHUIBl IPUMEHUMOCTH
15 (buznueckux 3aKOHOB. [IpuHumn
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hopMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPaKTHYECKOU

NESITEILHOCTH JIOIEH

MEXAHUKA

KMHEMATHKA

Mexaunueckoe aBrmxkenne. OTHOCUTEILHOCTD
2.1.1 MEXaHUYECKOro aBmkeHna. CucreMa OTCUéTa.

Tpaekropus

2.1

[lepemenienue, CKOpPOCTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
2.1.2 MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

MIEPEMEIEHUI U CII0KEHNE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKECHUE. ['paduxu
2.1.3 3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHUs, yTH u nepeMeIeHus

MaTepHaanoﬁ TOYKHU OT BPCMCHU




2.2

CBoOogHoOe majieHne. Y CKopeHrue CBOOOTHOTO

naJicHus

2.1.5

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JBUYKEHUE MaTepuagbHOM  TOYKH 11O
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEHHAas
CKOpOCTb. Ilepuon u 4acToTa.

LlenTpocTpeMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTDP,
ABVXXKCHUE CHapsaa0B, HLCIHBIC W PEMCHHBIC

nepeaaduunu

[IpakTnueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUICHUSI MEXKy IyTSIMH, IIPOUICHHBIMU
TEJIOM  3a  IOCJIENOBAaTE/IbHbIE  paBHBIE
MIPOMEXXYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JBIKEHUU C HAayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3yueHne OBUKEHUS IIapuKa B BA3KOM
Kuakoctu. V3ydyeHuwe — IBIDKEHUS — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

JUHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEIBHOCTHU TIanunes.
IlepBeit 3akoH HeroTona. HMHepuuaibHble

CHUCTEMEI OTCUETA

222

Macca Tena. Cuna. IlpuHiun cynepno3unuu

CHJI

223

Bropoii 3akoH HprooTOHa 111 MaTepualbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCcuéTa
(UCO). Tpermit 3akon HelooToHa s

MaTCpHUaAJIbHBIX TOYCK

224

3aKOH BCEMUPHOTro TAroTeHus. Cuia TSKECTH.

IlepBas kocMuueckast ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIBKEHUS W CWIAa  TPEHUS  IOKOS.

Koaddunuent tpenus. Cuiia conpoTUBICHUS




IIpr ABMXKCHUU TEJIAa B XKUAKOCTH HUJIU ra3e

227

[TocTymarenbHOe W BpamiaTeIbHOE JIBUKCHHE

a0COIOTHO TBEPIOTO Tela

228

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpALLCHMUS.
[Inedo cunbl. YcnoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckue YCTpOﬁCTBa . INOAIIMITHHUKH,

ABMXXECHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padotel. U3yueHnne ABUIKEHUS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH O]
JEHCTBUEM HECKOJIBKMX cwil. MccrnenoBanue
3aBUCHMOCTU CWJI YIPYTOCTH, BO3HUKAOIIUX
B JehopMUpYyEeMOil TPYKUHE U PE3UHOBOM
oOpasiie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIICTO OCh BpalliICHUSA

2.3

2.3.1

3AKOHbI COXPAHEHHMS B MEXAHUKE

I/IMHYJ'IBC MaTepHaﬂBHOﬁ TOYKH, CHCTEMBI
MaTCpUuajJIbHbBIX TOYCK. I/IMHy.TIBC CHJIbBI H

HU3MCHCHUC NUMITYJIbCA TCIIa

232

3akoH coxpaHeHuss wummyinsca B HCO.

PeaxTuBHOE NBUMXEHUE

233

PaGotra cunbl

234

MorHocTb cHIbI

2.3.5

Kunetnueckas OHEPIrusia MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHUHETUYECKOUN SHEPTUH

2.3.6

[TorenmmansHass sHeprud. [loTeHuManbHas
SHEPTHs yIIpyTo nedopMupoBaHHOM
npyxuHbl. [loTeHnmanbHas SHEpPrus Tea

BOJIM3H OBEPXHOCTH 3eMIIU

2.3.7

TloTeHmanpHple W HEMOTEHIUAIBHBIE CHIIBL.
CBsi3b  paboOThl HEMOTEHIUATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOH SHEPruu

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKOUN SHEPTrUun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
5130 TexHu4eckue yCTpOMCTBA: JIBUKCHHUE DPAKeT,
o BOJOMET, KOTIEp, NPYKUHHBINA ITUCTOJIET
[lpaktuyeckue pabotTel. M3ydeHue CBsI3U
5310 CKOpOCTEM Teln IpU HEyIpyroMm yzape.

HccnenoBanue CBiA3HU pa6OTLI CHJIBI C

H3MEHECHHEM MEXaHHYeCKOM OHEPIruu Tejia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE HIOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep JBUKEHUS U

B3aMMOJCHCTBHUS YaCTHUIl BEIIECTBA

Monenu CTPOCHUS TAa30B, JKUJIKOCTEN |
TBépI[BIX TCI u 00BSICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MOHCHefI

Macca wmosekyn. KonudecTtBo — BemiecTsa.

[Tocrosinnast ABorazpo

TemmoBoe paBHOBecue. Temmeparypa U €€

n3mepenue. [llkana temneparyp Llenscus

Monens  uaealpHOrO  rasa. OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUE CKOM

TCOpHU UICAJILHOTI'O I'a3a

AOGcomntoTHas TemrepaTtypa Kak Mepa cpemHeit
KHMHETUYECKON 3HEPIUH TEIJIOBOTO JBUKCHHS

yactuil rasza. [lIkana temnepatyp KenbBuna

VpaBuenne Kianeiipona — MeHueneesa.

3akoH JlanmpToHa

I'azoBble 3aKkoHBI. M30mponeccs B uaeaibHOM
ra3¢ ¢ IIOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA:

u30TepMa, u30Xopa, u3odapa

TexHuueckue yCTpOIiCTBA: TEPMOMETD,

OGapomeTp




3.1.10

[Ipaktuueckue paboTel. l3MepeHnue wmacchl
BO3/lyXa B KJIaCCHOM KoMmHarte. McciaenoBanue
3aBUCHUMOCTH MCXKAY IMapaMeTpaMn COCTOSHUA

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOJIMHAMUWKUA

3.2.1

TepMO,Z[I/IHaMI/I‘-IeCKaH CHUCTEMA. BHYTpCHHSIH
QHCPIruAa TepMOﬂHHaMquCKOﬁ CUCTEMBI H

CIIOCOOBI €€ U3MEHEHHS

322

KomuyecTBo TemnoTsl U pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UJACAJIBHOIO I'a3a

323

Bunpl Temmonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKLUsA, U3lydeHHE. TeroéMKoCTh Tena.
ViaenpHas TEINIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPpU TCTUJIONICpCaavcC

324

3.25

[IepBrlii 3aK0H TepMoanHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['padudeckas UHTEpHpeTAIS

paboThl Taza

TemmoBble Mamuubl. [IpUHIMIBL  OEWCTBUA
TeruoBbIX MamuH. [IpeobpazoBanus sHEpruu
B  TemwioBbix MammHaxXx. KoaddumumeHt
nonesnoro  ngeiictBus  (manee —  KII)

terioBor MamuHbl. [ukin Kapro u ero KIIT

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocTh  IpoLIECCOB B MPUPOJE.
Tennossle JIBUTaTeNIN. OKoJI0rn4ecKue

HpO6JIeMBI TCIIJIOSHCPIrCTUKN

3.2.7

TexHuueckue yCTpOHCTBA: JBUTATEIb
BHYTPEHHETO Cropasusl, OBITOBOM

XOJIOAWIIBHHUK, KOHAUITHOHED

3.2.8

[IpakTrueckue padotsl. 3mMepenue yneabHOU

TEIUIOEMKOCTH

33

AI'PETATHBIE COCTOAHNMA BEILECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KoHIeHcays. Mcnapenue




u KUIIEHUE. VYnenbHas TEeIIoTa
apooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPaTyphbl

KUIICHUS OT JaBJICHUA

AOcCoI0THasT W OTHOCUTEIbHAS BJIAXKHOCTH

332 Bo3ayxa. HaceleHHnslil nap
TBépnoe TEJO. Kpucrannmueckue 51
333 amopdHble Terda. AHU3OTPONHS  CBOWCTB
o KpUCTAJIJIOB. Kunkue KpUCTAJLIBIL.
CoBpeMeHHbIE MaTEpHUAIIbI
334 [InaBnenne W Kpuctamauzanus. Y AenbHas
o TeruioTa masieHus. Cyonumanus
3.3.5 YpaBHEHHE TEIUIOBOTO OanmaHca
TexHuyeckue yCTpOMCTBA: TUIPOMETp U
336 NICUXPOMETP,  KaJOPUMETP,  TEXHOJOIHH
o MIOJIyYEHHUSI COBPEMEHHBIX MAaTE€pHAJIOB, B TOM
4HCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboThL. N3mepenue
o BJIYKHOCTH BO3/yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
A1l Dnexrpuzauus Ten. DIeKTpuueckuil 3apsa. [Isa
o BU/IA DJIEKTPUUECKUX 3aPs/10B
[IpoBoaHMKY, TUDJIEKTPUKU u
4.1.2
IIOJIYTIPOBOJHUKNU
4.1.3 3aKOH COXpaHEHMS AIEKTPUUECKOTO 3apsiaa
4.14 B3aumoneiictBue 3apsnoB. 3akoH Kyinona
4.1 DnekTpuueckoe  Modie. HanpsoxkénnocTsb
415 3JIEKTPUYECKOIO T1OJIA1. [TpuHun
o cynepno3uuuu.  JIuHMKM — HaOpsXKEHHOCTU
ANEKTPUYECKOTO MO
416 PabGora cui  3ME€KTPOCTATHMYECKOTO  MOJIS.
o Ilorenunan. PaznocTs noTeHIMAI0B
417 [IpoBOIHMKM W AMAIEKTPUKH B MOCTOSHHOM

QJICKTPHUUICCKOM IIOJIC. ZIHSJIGKTPH‘IGCK&H




IIPOHUITACMOCTDb

DIEKTPOEMKOCTb. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
DHeprus 3apsyKEHHOI0 KOHAEHcaTopa
TexHudeckue  yCTpPOMCTBA:  BIJIEKTPOCKOIL,
419 AJIEKTPOMETP, DJEKTPOCTATUUECKash 3allMTa,
o 3a3eMJICHHE JIEKTPOIpUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED
4110 [IpakTnueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSTHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYILICCTBOBAaHUMA IIOCTOAHHOI'O

4.2.1 3JIeKTpUYeCKOro Toka. Mcrounnku Toka. Cuna
Toka. [locTossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma aiid yyacTka Henu
423 DNEKTPUUECKOe COMPOTUBJICHHE. Y IeTIbHOE
o COIPOTHBIIEHUE BEIIECTBA
494 [locnenoBarensHOE, napaJijiesibHOE,
o CMEIIAHHOE COeMHEHHE ITPOBOHUKOB
PaGora snektpuyeckoro Toka. 3akon J[koyms
4.2.5
— Jlenua
4.2.6 MOIHOCTB 31EKTPUYECKOTO TOKA
aneKkTpoABKyas cuna (nanee — O/C) u
427 BHYTPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Oma miIg TMOTHOW  (3aMKHYTOW)
aneKTpudecko uenu. Koporkoe 3aMmbikaHue
DnexTpoHHas MIPOBOJAMMOCTH TBEPIBIX
428 METa/NIOB.  3aBUCHMOCTb  COIPOTUBIICHUS
o METaJlJIOB oT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb
429 DneKTpuyeckuii Tok B Bakyyme. CBoiicTBa
o 3JIEKTPOHHBIX MTyYKOB
4.2.10 [TomympoBoaarku. COOCTBEHHAS M IPUMECHAS




MPOBOJMMOCTh MOJYIPOBOAHUKOB. (CBOiiCTBa

p-n nepexoza. [TosynpoBoiHUKOBBIE TPUOOPHI

4.2.11

DONEKTpUYECKHiA  TOK B DJICKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JIACCOIUALIUSA.

DnexTpoaun3

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSITENILHBIA M HECAMOCTOSTEIbHBIN
paspsn. PasznuyHble THIBI CaMOCTOSATEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIepmeTp,
BOJITMETP,  pPEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npuOopHI,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAKYyMHBII OO,
TEPMHUCTOPHI u (doTope3ncTopsl,

HOJIprOBO[[HHKOBBIﬁ AU0oa, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboThI. N3yuenue
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTPEHHETO compoTHBiIeHusa. HaOnroneHue

AJIEKTPOIIH3a

11 KVIACC

Kon Koanposepsiemoro
pa3aea JIeMEeHTAa

IIpoBepsiemble 371eMEHTHI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

MAI'HUTHOE IT1OJIE. SJIEKTPOMAT'HUTHAS MHAYKINA

43.1

IloctosgHurle Maruuthel. B3aumonencTBue

INOCTOAHHBIX MaroHmuTOB

4.3

43.2

MaruutHoe mone. BekTtop MarHuTHOM
uHaykuuy.  llpuHnun  cynmepnosuuun.
Jluann marautHOM wMHAykumu. Kaprunaa
JVUHUA  MAarHUuTHOM  MHAYKIUU  TOJA

IIOCTOSHHBIX MarHuToOB




MarauTtHoe 10JI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHuMii nosig JIMHHOTO MPSMOTO

MMPpOBOAHUMKA MW 3aMKHYTOI'O KOJBLCBOI'O

433 IIPOBOJIHMKA, KAaTyIIKU C TOKOM. OImbIT
Opcrena. BzaumoelicTBue NpoOBOAHUKOB C
TOKOM
434 Cuna AmMniepa, €€ MOZlyJIb U HallpaBJIEHUE
Cuna JlopeHua, e€ MOy/b U HalpaBlIeHUE.
JIBmokeHue  3apsKEHHOW  YacTUIlbl B
435 OJTHOPOJHOM MarHuTHoM noje. PaOora
cuiibl JlopeHia
4.3.6 SIBlieHUE AIEKTPOMATHUTHON MHIAYKIIUH
4.3.7 [ToTox BEKTOpa MArHUTHON MHIYKIIMU
O/J1C nHAYKIMH. 3aKOH JIEKTPOMarHUTHOM
438 uHaykunn Papanes
Buxpesoe anexrpuueckoe mone. OIJIC
UHAYKIMM B MPOBOJHUKE, JBHXKYIIEMCS
439 HOCTYINATEIbHO B OJHOPOJHOM MarHUTHOM
nosue
4.3.10 [TpaBuiio Jlenua
NHnyKTMBHOCTD. SIBIIEHHE CAMOWHIYKIIMU.
4311 OJ1C caMOMHAYKIINH
OHeprusi MarHUTHOTO TOJS KAaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEeKTPOMAarHUTHOE I10JIE
TexHuueckre  YCTpPOWCTBA:  IMOCTOSHHbIE
MarHMTBhl, JIEKTPOMATHUTBI,
4.3.14
AIIEKTPO/IBUTATENb, YCKOPHTEIH
AIIEMEHTaPHBIX YaCTHII, UHAYKIIMOHHAS 11e€Yb
IIpakTueckue paboTHL. N3yuenne
MarHUTHOTO IIOJI1 KaTyIIKd C TOKOM.
4.3.15 HccnenoBanue OEUCTBUA — IIOCTOSIHHOTO

MaravTa Ha paMKy € TOKOM. HccnegoBanue

SABJICHUSA 3J'ICKTpOMaFHI/ITHOI\/'I HHAYKIHUN




KOJIEBAHM 11 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

Komnebarensnast cucrema. CBoOOnHEIE
konebanus. ['apmMoHuMyeckue KoyeOaHusl.
5.1.1
[lepuon, wyactora, ammumtyga u ¢asa

KoJIeOaHui

[IpyxuHHBI MasTHUK. MaTeMaTU4ecKui

MasiTHHUK

YpaBHEHHE TapMOHHMYECKHX KOJICOAHMIA.
5.13 Kunematunueckoe u JTUHAMHYECKOE

OMUCAaHME KOJIEOATEIFHOTO ABMKECHUSA

IIpeBpaiuenue SHEPIUu pu
TapMOHUYECKUX KOJICOAHMSX. CBs3b
5.14 aAMIUIUTY/IbI Kosebauuii HUCXOIHOU
BEJIMYMHBI C aMIUTUTyJaMU KoyeOaHui eé

CKOPOCTH M YCKOPEHUs

Konebarenpubiit  koHTYp. CBOOOIHBIC
3JICKTPOMarHUTHBIC KoJieOaHust B
UJCAUTHEHOM  KOJICOATEIbHOM  KOHTYpE.
515 AHaylorusi MEXIy MEXaHWYCCKUMH H
AJIEKTPOMArHATHBIMH KOJIEOAHUSIMH.

®opmyia Tomcona

3aKOH COXpaHEHMs PHEPTUU B HUJCATBHOM
5.1.6
K0JIe0aTeIbHOM KOHTYpE

BLIHy)KILeHHBIC MEXaHUYECKHE KOJcOaHMUs.
Pe3onanc. Pe3onancHas KpuBad.
BLIHY)I(JICHHBIG OJICKTPOMATrHUTHBIC

KOJIeOaHuUs.

Ilepemennbrit  Tok.  CuHycOMAaNbHBII

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOI0 TOKa.
5.19 AMIUTUTYIHOE W JCHCTBYIOIIEE 3HAYCHUE

CUJIbI TOKA W HAITPAKCHUA

5.1.10 Tpanchopmarop. [IpouszBoacTBo, nepenada




U 1oTpelieHne IEKTPUUYECKOW 3HEPruu.
OKOJIOTUYECKUE PUCKU TPU IPOU3BOJACTBE
ANEKTPUIECKON JHEPruu. Kynerypa
MCIOJIb30BaHUsA 3JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

TexHnuueckue ycTpoHcTBa: celicmorpad,

5.1.11 JIEKTPUYECKUI 3BOHOK, JIMHHAA
aJeKTpolepesay
[Ipaktnueckue pabotel. HMccrnemoBanue
3aBHCHMOCTH MEpHOAa MalbIX KoyeOaHMit
s11o rpy3a Ha HUTH OT JJIMHBI HUTH U MAacchl

rpy3a. MccenoBanue nepeMeHHOTO TOKA B
ey M3 TOCIEI0BATEIBHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3ucTopa

52

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJTHBI, yCTIOBHS
pacnpoctpanenus. Ilepuon. CkopocTb
pacmpocTpaHeHHss W JJIMHA  BOJIHBL
[Toniepeynblie U POIOJILHBIC BOJTHBI
HuTtepdepennus u nudpakius

MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3BYKa.

BricoTa Tona. TeMOp 3ByKka

524

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIOBUS
W3JIyYEHUsS]  BJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenranus BektopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.25

CBoiicTBa  DJICKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, NPEJIOMIICHUE, TOJIIPH3AIIHS,
nudpakmus, wuHTepdhepeniua. CKOpPOCTbh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI pPaaguoCBA3U W TCICBUACHUA.




Pagnosokarmusi. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAOLIEH CpeIbl

5.2.8

TexHudeckrne yCTPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTHI, YJIBTpa3ByKOBas
JIMarHOCTMKAa B TEXHUKE M MEIMIIMHE,
panap, PaauoONPUEMHIK, TEIIEBU30D,

anTeHHa, Tenedon, CBU-neuyn

5.3

OIITHUKA

5.3.1

[IpsiMmonMHEtHOE pacTpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpexe. JIyu cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHbI OTpAXKECHHS
cserta. IloctpoeHne M300paKeHN B ITIOCKOM

3epKaie

5.33

Ilpenomnienne cBeTa. 3aKkOHBI MPEIOMIICHMS
CBeTa. AOGCOMOTHBIN nokasaTelnb

MMPECIOMIICHUA

534

[NomHoe BHYTpPECHHEE OTpakKeHHe.
[IpenenbHBI Yroa MOJHOTO BHYTPEHHETO

OTpaKeHUs

5.35

Hucnepcus cBera. ClOXHBIH — cOCTaB

6enoro cBera. LlBer

5.3.6

CoOuparome W paccerBalOUINe JIHMH3HI.
Tonkasg nuH3a. POKYCHOE pACCTOSHHUE U
ONTHYECKas  CHJAa  TOHKOW  JIMH3BI.
[TocTpoenue n300pakeHuil B cOOMpArONINX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOM JIMH3Bl. YBEJIMUYEHHUE, J1aBaeMOe

JINH30U

5.3.7

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKOM

OIITUKH

5.3.8

Wutepdepennmst  cBera.  KorepeHTHbIE
HCTOYHUKHU. YcnoBus Ha0JII0IeHUS
MaKCHUMYMOB u MUHUMYMOB B
UHTEePPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHLIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakmus  cBera.  dudpaknuonnas

peméTKa. YcinoBue HaOMIOAEHUS TIaBHBIX

5.3.9 MaKCHMYMOB npu HajgcHuu
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [onspuzamus ceera
TexHuyeckue yCTpOMCTBa: OYKH, IIyIa,
doroanmapar, NPOCSKIMOHHBIN ammapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAS
OMTHKA, TupaKImoHHAS peméTka,
MOJIIPOU T
IIpakTnueckue paboTHI. N3mepenue
5310 mokasarenis mpenomieHus. MccnenoBanue

CBOWCTB  W300paXeHW B  JHH3aX.

Habmoenue nucrepcuu cBeta

BJIEMEHTBI CITELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

['paHuIel TPUMEHUMOCTH KJIACCHYECKOM
MEXaHHKH. [Toctynater Teopuu
OTHOCUTEJIbHOCTH: WHBAapHUAHTHOCTh
MOJyJIi CKOpPOCTH CBe€Ta B BaKyyMe,

MIPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA

6.2

OTHOCHUTENBHOCTh OOIHOBPEMCHHOCTH.
33.MCI[JIGHI/I€ BPpEMCHU HW  COKpAICHHUC

JIJIAHBI

6.3

DHEeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIBI

6.4

CBsI3p Macchl C JHEpPrued M HMMILYJIbCOM
CBOOOJHOM YacTHIBl. OHEprust MOKos

CBOOOIHOM YaCTHIIEI

KBAHTOBAS ®U3UKA

7.1

3JIEMEHThI KBAHTOBOM OIITUKU

®otonbl. Dopmyna [lnanka cBsI3u 3HEPTUN
¢dorona ¢ ero wyactoTod. OHeprus u

UMITYJbC (OTOHA

OtkpeiTHE U HccaenoBaHue (GoTodddexra.




ONEBITEI AT. CrozneToBa. 3aKOHEI

dororddekra

YpaBHeHue DHHIITEHA JUIS

dororddekra. «Kpacnas TPaHULIA»

dororddekra

7.1.4

Hasnenue cBera. OnbiTel I1.H. JIeOGeneBa

7.1.5

XHUMHYeCKoe HeﬁCTBHe CBCTa

7.1.6

TexHuveckne ycTponcTBa: (HOTOIIEMEHT,
doronaTuuk, COJIHEYHas Oarapes,

CBETOIUOI

7.2

CTPOEHUE ATOMA

7.2.1

Moxens aroma Tomcona. OnbITEI
Pesepdopra o uccineqoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOICJb aTOMa

7.2.2

[Toctynatsl bopa. N3nyuyenue u
noryomeHne (QOTOHOB TMpH  Mepexoje
aToMa C OJHOrO YPOBHsS DJHEPruM Ha
npyroil. Buasl ciektpoB. CniekTp ypoBHEH

OHEPIrUr aToMa BOAOpOJa

7.2.3

Bonnosrle cBoiicTtBa yactuil. BoiHEL 1e
Bporins. KopnyckyiisipHO-BOJIHOBOM
nyamusM.  Jludpakuus dIEKTPOHOB Ha

KpucTaJljaax

7.2.4

CrioHTaHHOE U BBIHYXXKJICHHOC H3JIYUCHUC.

YCTpoHCTBO M MPUHLIMT paboTHI Jlazepa

7.2.5

TexHUuecKkrue yCTpPOMCTBA: CHEKTPATbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIi

KOMIIBIOTED

7.2.6

[Ipaktueckue  pabotel.  HaOmonenue

JIMHENYaTOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6J'IIOI[CHI/ISI H perucTpanuun

9JICMCHTAPHBIX YaCTUI]

7.3.2

OTKpHTI/Ie PaanOaKTHBHOCTH. OnwITH




Pesepbopma 1o ompeneneHHI0 cocTaBa
paauoakTUBHOTO u3nyudeHusa. CBoiicTBa
anb(a-, 0eTa-, raMmmMa-u3TydeHus. Brusaue

PaaAnOaKTUBHOCTH HaA XUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  TIPOTOHAa U HEUTpOHA.
Hyxnonnass monens sigpa ['eiizenbepra —
WBanenko. 3apan szapa. MaccoBoe 4ucio

siapa. 3oTomnsl

7.3.4

Anwda-pacna. DIIeKTPOHHBIN "
MO3UTPOHHBIN OeTa-pacria. I'amma-
U3ITyYEHHE. 3aKOH  paJuOaKTHUBHOIO

pacmanga

7.3.5

OHeprusi CBSI3U  HYKJIOHOB B siJIpe.

SAnepusie cuibl. Jledekt macch sapa

7.3.6

Snepuble peakuuu. JleneHwe M CHHTE3

saaep

7.3.7

S nepHbii peaxrop. TepMosinepHbIi
cunte3. [IpobGiembl W  MEPCHEKTUBBI
SIICPHOM  DHEPreTHKU.  DKOJOTHYECKUE

ACMEKTHI S/IEPHON IHEPTeTUKH

7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
II03UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMOJI€HCTBUS

7.3.9

TexHudeckne  yCTpOMCTBA:  JTO3UMETP,
kamepa Bunbcona, sIepHBI peakTop,

aToMHas 6omba

7.3.10

[Tpaktuueckue pabotsl. HccienoBanue
TPEKOB YacTHUI| (mo TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPOOU3UKHA

8.1

Bun 3Bé3nnoro neba. CosBesnusi, sipkue

3Bé3I[I>I, IIJIaHETHI, UX BUAUMOC ABUKCHHUC

8.2

Comueynasts cucrema. llmaHersl 3eMHOM

TpYIIIIBL. IInmaHeThI-TUTaHThI n nux




CIIYTHUKH, KapJIMKOBBIC IIJIAHCTHI. Marisie

Testa CoJIHEYHOM CUCTEMBI

8.3

Comnnie, ¢orochepa u  armochepa.

CoitHeyHast akTHBHOCTD

8.4

Hctounuk sHeprun ComnHIa u 3BE37

8.5

3BE3Abl, HMX OCHOBHBIE XapPaKTEPUCTHUKHU:
Macca, CBETUMOCTb, PaJHnyc, TeMIeparypa,
170:¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJBHBI  KJIacC — CBETUMOCTHY.
3BE3abl  IVIABHOM  IIOCJIECIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTbY» IS

3BE3]1 MIABHOM MOCIICAOBATEILHOCTH

8.6

Baytpennee CTpOCHHUE 3BE3.

COBpeMeHHHe MpCACTaBJICHUA 0
MPOUCXOXKACHUN U 3BOJIIOIHNA COJIHI_[EI u 3Bé3I[.

JTarbl JKU3HU 3BE3]

8.7

Mineunbii  Ilyre — Hama ['anaktuka.
CnupanbHas CTPYKTypa lNanakTtuku,
pacrpezneineHne 3BE31, raza MW IBUIM.
Iomoxxenne wu nBwxkenne CoiaHoa B
lamaktuke. Ilmockas w  chepudeckas

HoACUCTEMBI [ aJlTakTUKU

8.8

Tuner ramaktuk. PagmoramakTuku H

KBa3apbl. UEpHBIE ABIPHI B sAPaX TAIAKTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon Xa006na. Pas0Oeranwe rajakTHK.
Bospact u paguyc BceneHHou, teopus
bompmioro B3peiBa. Mogens  «ropsiuein

Bcenennoit». PenukToBoe uznydeHue

8.10

MacmrabHass ~ cTpyktypa  BceneHHOM.
Mertaranaktuka. Hepeménnbie mpoOieMsl

aCTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» @usuka. 10 knacc. Msakumes ['.4., byxosues b.b., Corckunit H.H.; nox
penaknueit [TapdentreBoit H.A. AxunonepHoe obmectBo «M31aTenbcTBo
«IIpocBemenne

» ®usuka. 11 knacc. Makumes I'.4., byxosues b.b., Yapyrun B.M.; noa
penakuueit [lapdentreBoit H.A. AxunonepHoe obiiectBo «M31aTenbcTBO

«IIpocerienue»

METOAUYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI CETU

HUHTEPHET
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