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AKI_[I/IOHepHoe O6H.I€CTBO «H3maTenbpCcTBO ((HpOCBeIJ_IeHI/Ie»

Masnos AA.,



HOACHUTEJBHAS 3AITMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOliero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUW M TpeOOBaHUW K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, npencraBieHHbix B GI'OC COO, a Ttakxke ¢ y4€Tom
dbenepanbHOi pabodeil mporpaMMbl BOCIHTAHHUS M KOHIICTIIIMM TPENOJaBaHUs y4eOHOTO
npeamera «®Pu3nka» B 00pa3oBaTenbHBIX opraHu3zanusx Poccuiickoit ®denepauuu,
peanu3yIoluX OCHOBHbIE 00pa30BaTENbHbIE MPOrPAMMBI.

Copepsxanue mporpamMmbl 1Mo (U3MKE HANpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HayyHOM KapTuHbl Mupa oOydarommuxcs 10—11 knaccoB nmpu oOydeHuu ux (U3MKE Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATENbHOCTHOro moaxona. IIporpamma mo ¢usuke
cootrBercTBYeT TpeboBanusiM PI'OC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM U
MeTaIpeAMETHBIM pe3yiIbTaTaM OOy4EHHUs, a TAK)KE YUUTHIBAET HEOOXOIMMOCTh peallh3aluu
MEXIPEAMETHBIX CBS3EH (PU3UKHU C €CTECTBEHHO-HAYUYHBIMU YUYEOHBIMU NpeaMeTaMu. B Heit
ONpECNAIOTCS OCHOBHBIE 1€ H3y4YeHUs (U3UKKM Ha YPOBHE CpPEIHEro O0OIIero
oOpa3oBaHUs, IUJIaHUPyEeMble pe3yJbTaTbl OCBOCHHUS Kypca (U3UKHU: JUYHOCTHBIEC,
MeTanpeIMeTHBIC, MpeIMEeTHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIIOYAECT:

e IUIAHMpPYEMbIE pe3yJbTaThl OCBOCHMsI Kypca (pU3MKKM Ha 0a30BOM ypOBHE, B TOM

YHCclie peIMETHBIE PE3YyIbTaThl IO rojilaM 00yUeHHS;

e cozepkaHue yueOHoro npeamMera «Dusnkay 1mo rogaM o0y4eHHUs.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYIAs B KauecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUHA 00
okpyxkaromiem mupe. [IKompHBIN Kypc (U3UKH — CHCTEMOOOPA3YIOMIMKM 1T €CTECTBEHHO-
HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB
U SIBJICHUM, M3y4aeMbIX XHUMHEH, Ouosorueut, ¢usmdyeckoi reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHWe U aKTUBHOE NMpUMEHEHUE (U3MUECKUX 3HAHUM OIpeAeiseT XapakTep U
pa3BUTHE Pa3HOOOpA3HBIX TEXHOJIOTMH B cdepe HSHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJYYEHHUsS HOBBIX MaTe€pUaloB C 3aJaHHBIMU CBOMCTBaMU W JApyrux. M3yuenue
(¢u3MKN BHOCUT OCHOBHOW BKJaJ B ()OPMUPOBAHHME ECTECTBEHHO-HAYYHOM KapTHUHBI MHUpa
oOyyaronuxcsi, B (opMupoBaHUE YMEHHH NPUMEHSTh HAy4YHBIA METOJ| TMO3HAHUS TpU
BBINIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAHUN.

B ocHOBy kypca ¢u3HWKK AT ypOBHS CPEAHETO OOIIEro oOpa3oBaHMs IOJOKEH PSII
U7ei, KOTOPbIE MOXHO pacCMaTpPUBATh KaK MPUHIUIIBI €r0 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEN KypPC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM,

OH COJIEP>KUT MaTepHall U3 BCEX pa3lesioB (PU3MKH, BKIOYAET KaK BOMPOCH! KJIACCUUECKOH,
TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW marepuan Kypca (QU3HKH OO0bEIUHEH
BOKPYT pu3ndecKux Teopuid. Beayium B Kypce siBasieTcs: popMUPOBaHUE TIPEICTABICHHIA O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U OJIE.

Hoes  eymanumapuzayuu. EE€  peanuzaiusi  mpeanosiaraetr — MCIHOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HAyKu, OCMBICICHHE CBSI3U Pa3BUTHUS (DU3HKHU C



pa3BuTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U YKOJIOTUYECKUMHU
npoOiieMaMu.

Hoes npuxnaonou Hnanpasnennocmu. Kypc ¢Gu3Mku mnpeamnonaraeT 3HaAKOMCTBO C
IIUPOKAM KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX TMPUIOKCHUA W3YYEHHBIX TEOPHHA W
3aKOHOB.

Hoes skonocuzayuu peanuszyercsi MOCPEICTBOM BBEACHUS AIIEMEHTOB COAEpXKaHUS,
HOCBSIIEHHBIX HKOJIOTMYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTUEM
TEXHUKM W  TEXHOJOTMM, a Takke o0O0CyXkJAeHus mnpoljeM  paluoOHAIBHOTO
IPUPOIOTIONB30BAHUS U DKOJIOTUIECKON 0€30MacHOCTH.

CTep>KHEBBIMU AJIEMEHTaMM Kypca (PU3MKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
ABISAIOTCA (pu3nueckue Teopuu ((HopMHUpOBaHHE MPENCTABICHUN O CTPYKType MOCTPOCHHS
¢uznyeckoil Teopuu, poiau (PyHAAMEHTAIbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTH TEOPUH, AJISl ONTMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U MPOIECCOB).

CUCTeMHO-AeSTENbHOCTHBIM TOIX0 B Kypce (PU3UKH peau3yercs Mpexe BCEro 3a
CUéT OpraHM3alMHi SKCIEPUMEHTATbHON JeATeNbHOCTH oOywatomuxcsa. [ns 6a3zoBoro
YpOBHSI Kypca (U3UKH — 3TO HCIOJB30BAaHHWE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCTIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPBIE B IIporpaMmMe Mo pu3nKe 00bEIUHEHBI B
OoOLIMI CHUCOK YYEHHWYECKUX MPaKTHUUECKUX paboT. BeierneHue B yKa3aHHOM IepeyHe
7a00paTOpHbIX PadOT, MPOBOJUMBIX [JJIi KOHTPOJIA U OLEHKH, OCYIIECTBISIETCS
ydacTHUKaMHd 00pa30BaTENIbHOTO MpOIlecca HCXOAs M3 OCOOCHHOCTEH IUIaHUPOBAaHUS U
ocHaieHus: kabunera ¢usuku. [Ipu sToM obOecreumBaeTcsi OBJaJeHUE OOYUYAIOLUUMUCS
YMEHUSIMHU TPOBOJIUTh KOCBEHHBIE M3MEPEHHUsI, UCCIECAOBAHUS 3aBUCUMOCTEN (DU3UUYECKUX
BEJIMYMH U MOCTAHOBKY OMBITOB 110 TPOBEPKE MPEJIJIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHuEe yaensieTcs PEIICHUI0 PAacuETHBIX W KadeCTBEHHBIX 3anad. [lpu
3TOM JJI Pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3374 C SIBHO 33/1aHHOM (PU3NYECKOM
MO/IEJIbIO, TIO3BOJIIOIINE MPUMEHSITh U3yUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszena Kypca, Tak 1 MHTETpUpPYs 3HaHUS U3 Pa3HbIX pa3ienioB. i1 KauecTBeHHBIX 3a/1a4
MPUOPUTETOM SIBJISIIOTCA 3a/laHusl Ha OOBSICHEHHE MNPOTeKaHUs (U3NYECKUX SIBICHUN U
MPOIIECCOB B OKPY’KaloIIEeH XKU3HH, TpeOyIole BbI0opa GU3NIECKON MOEN AJis CUTYyallun
PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpedoBanuamu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOro rmpoiiecca 0a30BbI ypOBEHb Kypca (M3HKKM HA YPOBHE CPEIHEro
o01mero o0pa3oBaHus JOJKEH U3Y9aThCs B YCIOBUSX MTPEAMETHOTO KaOMHETa (PU3UKHU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTeCTBEHHO-HAYYHOTrO IMKiIa. B
KaOuHeTe (U3MKH JIOJDKHO OBITh HEOOXOAMMOEe J1adopaTopHOEe OO0OpYyIOBaHUE ISt
BBHITIOJIHEHUSI YKa3aHHBIX B IporpamMme mo (U3MKe yUYEHMUECKHX MPaKTUYECKUX padoT H
JEMOHCTPAIMOHHOE 000pYI0BaHHE.

JlemoHcTpanoHHOe 00OpyAoBaHHE (GOPMUPYETCS B COOTBETCTBUU C TMPUHITUIIOM
MUHUMAJIBHON JTOCTATOYHOCTH U 00ECTIeUNBAET MOCTAHOBKY NIEPEYUCIICHHBIX B TPOrpaMMe
10 (pyU3MKe KIHOYEBBIX AEMOHCTPALU AJI UCCIIEIOBAaHUS U3yUaeMbIX SIBJICHHUM U MTPOLIECCOB,
OMIIUPUYECKUX U PYH/IAMEHTAJIbHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHEHUH.



JlaGopatopHoe 00opyoBaHUE TSl YYEHUYECKUX MPAKTHUECKUX padoT popmupyeTcs B
BUJIE TEMAaTUYECKUX KOMILJIEKTOB M 00€eCIeunBaeTcsl B pacuéTe OJHOr0 KOMIUJIEKTa Ha IBYX
oOyuaromuxcs. TemaTHueckre KOMIUIEKThI JIa0OpaTOPHOTO 0OOPYIOBaHUS JIOJIKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HMCIIOJIb30BAaHUH aHAJIOTOBBIX M IU(DPOBBIX MPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUE LU(POBBIX JIAOOpPaTOpUid.

OCHOBHBIMU 1IEJIIMU U3Y4YEeHHSI PU3UKU B 0011IEM 0OPA30BaHUU SABIISIOTCS:

dbopMupoBaHHE HHTEpeca U CTPEMJICHUS O0y4aroUuMxXcs K HAyYHOMY H3yUEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJe TO3HaHus u (HopMHpOBaAHHE
HCCIIEIOBATENIHCKOTO OTHOIICHHSI K OKPYIKAIOIIUM SIBICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yibTara HU3Y4YEHHUS OCHOB
CTPOCHHMSI MAaTEPUH U (PyHIAMEHTAIBHBIX 3aKOHOB (DPU3UKH;

dbopMUpOBaHUE YMEHHH OOBSCHATH SBJICHHS C MCIOJIB30BaHUEM (HU3UUECKUX
3HAHWU ¥ HAYYIHBIX JI0KA3aTeIbCTB,;

dbopMupoBaHHE TPEACTaBICHUH O ponu (QU3MKA [ Pa3BUTUS  IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHU.

JlocTmxeHne 3TUX Iiesield oOecreunBaeTcs pelIeHHuEeM CIeAYIOIUX 3a/ad B Ipolecce
H3y4YeHHs Kypca (U3MKU Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHUs:

MPUOOPETEHUE CHUCTEMBbl 3HAHUM 00 oOmux (QU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUAX, BKIIOYasi MEXaHUKY, MOJICKYJISIPHYIO PU3UKY, SJEKTPOIUHAMUKY,
KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPO(DU3HKHY;

dbopMUpOBaHHE YMEHHMH MPUMEHSTh TEOPETUUYECKHE 3HAHWUS Ui OOBSICHEHUS
bu3nueckux SIBJICHUN B TPUPOAEC W Jis MNPUHATUSA MPAKTUUYECKUX PEIICHUH B
MIOBCE/IHEBHOM JKH3HH;

OCBOEHHUE CIOCOOOB PEIHICHHS PA3IMYHBIX 337ad C SBHO 33JaHHOW (PU3NYECKOM
MOJIEJIbIO, 3ajJad, MOAPA3yMEBAIOIIUX CaMOCTOATEIbHOE CO3JaHue (PU3UUECKON
MOJIEJIH, aJIEKBATHOM YCIOBHSM 3a/1a4;

NOHUMaHue (PU3UYECKUX OCHOB U MIPUHIUIIOB ACUCTBUSI TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBIIQJICHUE METOJlaMU  CaMOCTOATEIbHOTO  IUTAHUPOBAHMS W  MPOBEACHUS
bu3nyecKux  SKCIEPUMEHTOB, aHalu3a MW  HHTEpHpeTanuu  uHbOpMaluu,
OTpeJIeIeHUs JOCTOBEPHOCTH MOJTYUYEHHOIO PE3YJIbTaTa;

CO3/laHHE€ YCIOBUM I PpPa3BUTHS YMEHUH IPOEKTHO-HUCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wm3ydenue ¢pusnku (6a30BbI YPOBEHB) HA YPOBHE CPETHETO 00IIEro 00pa3oBaHUs
otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Hezento), B 11 kinacce — 68 yacos (2
gyaca B HEJICIIIO).

[Ipennaraemelii B mporpamMme mo (U3MKe MepeueHb JIaDOPATOPHBIX M MPAKTHUYECKHUX
paboT SABIAETCS PEKOMEHJOBAaHHBIM, YUYUTENb J€laeT BBIOOp MPOBEACHHS J1a0OPATOPHBIX
paboT U OMBITOB C YYETOM WHANBUAYATBHBIX OCOOEHHOCTEH 00YyJarOIIUXCSl.



COAEPXAHUE OBYYEHUA

10 KUIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 O3HAHUS

®u3nka — Hayka o npupojae. HayuHnsle METOIBI TO3HAHUS OKpYKarowero mupa. Poip
HKCIIEPUMEHTA U TEOPUHU B MPOILECCE TO3HAHUS PUPOIbI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (pu3nUeCKUX SABJICHHMH U TporeccoB. HayuHble TUIIOTE3HI.
dusnueckre 3aKOHbI M TEOPUU. [ paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHImnI
COOTBETCTBUS.

Ponp m mecro ¢usuky B (OpMUPOBAHHMU COBPEMEHHOW HAyyHOM KAapTUHBI MUpA, B
MIPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroble U IUPPOBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIC JATUUKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHKE€HHE. OTHOCHTEIBHOCTh MEXAHMYECKOro JBHWKeHusd. Cucrema
orcué€ra. TpaekTopus.

Ilepemenienue, CKOpOCTh (CPEAHssl CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHUE
MaTepUaJIbHONU TOYKH, UX MPOCKLINUN HA OCU CUCTEMBI KOOpAHHAT. CII0KEHUE NIEPEMEIICHUM
Y CJI0KEHUE CKOPOCTEHN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIUHEHHOE ABIKeHHE. [ 'paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOoHOE najzieHne. Y CKOpeHne CBOOOIHOIO MaJeHMSL.

KpuBonmHenHoe nABWKeHHE. [[BHKEHME MaTepUATIbHOW TOYKH MO OKPYXHOCTH C
IIOCTOSTHHOM II0 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAs CKOpocTh. Ilepuon m
yacTtoTa obpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA M IPAKTHYECKOE NPHUMEHEHHWE: CIUIOMETD, ABUKCHUE
CHaps0B, LICTIHbIE U PEMEHHBIE ITEpEJauH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUYETA, MILTFOCTPALIS KUHEMAaTHYECKUX XapaKTEPUCTUK IBUKECHUS.
[IpeoOpa3zoBaHue NBUKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaieHne Ten B BO3/IyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxkeHus Tena, OpOLIeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne ycKkopeHus CBOOOTHOTO TaICHUS.

HamnpaieHue CKopocTu Mpu ABUKEHUU IO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, rabopamopHie pabomol

N3ydenne HepaBHOMEPHOIO IBUKEHUS C LIEJIbIO ONPEAEIEHUS MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOUIEHUSI  MEXAYy  NyTSIMU, MPONACHHBIMA  TEJIOM  3a

MOCJIEIOBATEIbHBIE PAaBHbIE MPOMEXYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JABWMXKEHHM C
HaYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.



N3ydenne NBUKEHHUS IIAPHUKA B BA3KON KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOLUIeHHOIO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaumn otHocuTenpHOCTH [amunes. IlepBwiii 3axkoH HerotoHa. MHepuumanbHble
CUCTEMBI OTCYETA.

Macca tena. Cwuma. Ilpununun cynepno3uuuu cui. Bropoil 3akoH Herorona i
MaTepuagbHOW TOUKU. Tperuit 3ak0H Hpr0TOHA [T MaTepUAIIbHBIX TOYEK.

3akoH BceMUpHOTo TsaroreHus. Cuiia tskectu. IlepBas kocMHuecKasi CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buasl TpeHus (okosl, CKobKeHUs, kadueHus1). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CcKolbkeHUST M cuina TpeHus nokos. Koapduument Ttpenus. Cuna
CONPOTHUBIIEHUS IIPY JBUKEHUU TEJa B )KUJIKOCTU WIH rase.

[ToctynaTenbHOE U BpalaTeabHOE ABUKEHUE a0COIOTHO TBEPJOTO TEa.

MOMEHT CHJIBI OTHOCUTENBHO OCHM BpamleHus. Ilnedo cuibl. YciioBHs paBHOBECHS
TBEPJIOTO TEJIA.

TexHuyeckue yCTpoMCTBAa M IPAKTUYECKOE IPUMEHEHUWE: IOAIIUIIHUKYU, JBHKCHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepUum.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIIUX TEJI.

Bropoi 3axkon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TIAICHUU.

CpaBHEHHE CHUJT TPEHHMSI IOKOSI, KAUEHHS U CKOJIbYKEHHS.

YcnoBus paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomol

N3yuenne nBuxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U PE3UHOBOM
oOpasrie, oT ux aedopmaruu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3akonvl COXpaHeHusn 6 Mexanuke

NMiynbc MaTepUaibHOM TOUKH (T€Ja), CHCTEMbl MATEPUAIbHBIX TOUEK. IMITyIbC CHITBI
Y U3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPAaHEHUsI UMITYJIbca. PEaKTUBHOE IBM>KEHHUE.

Pabora cribl. MOIITHOCTE CHIBI.

Kunernueckas sHeprusi MarepuajibHON Touku. Teopema 00 N3MEHEHUH KMHETUYECKOM
SHEPIUH.

[lorenuuansHas »Heprus. lloTeHumanbHas SHEpPrust ymnpyro aeGopMHUPOBAHHOM
npyxuHbl. [loTeHnanbpHas SHeprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.



[ToTeHMaIbHBIE M HEMOTEHIIUAJIbHBIE CUJIBI. CBSI3b paOOTHI HEMOTEHIIMAIBHBIX CUJT C
U3MEHEHHEM MEXaHMYECKON HSHEPrMu CHUCTEMbI TEJl. 3aKOH COXPAHECHUS MEXaHHYECKOU
SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOTIEP, MIPYKUHHBIN
IACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE IBUMKEHUE.

[lepexoa MOTEHITMATIBLHOM SHEPIUU B KHHETUUYECKYIO0 U 00paTHO.

Yuenuueckuu sxkcnepumenm, 1abopamopHvle pabomol

N3yuyenne abCOMIOTHO HEYNPYTOro yaapa C MOMOIIBIO JABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIbI C M3MEHEHHUEM MEXAHUYECKOW SHEpPruM Teja Ha
IIpUMEpPE PACTSKEHUS PE3UHOBOTO XKTYTa.

Paznen 3. MoJgiekyJsipHasi pu3uKa ¥ TEPMOJUHAMMKA

Tema 1. Ocnosbl MONEKYNAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOM TEOPUM U HX  OIBITHOE
o0ocHoBanue. bpoyHosckoe nBuxkenue. Juddysusa. Xapakrep ABUKESHUS U B3aUMOJEHCTBUS
yacTull BeulecTBa. MoJienu CTpOEHUsl ra3oB, >KUIKOCTEH W TBEPIABIX Tel U OOBICHEHHE
CBOICTB BEIIECTBA Ha OCHOBE ATHUX Mojelieil. Macca u pa3mepnsl mosekys. KoimdecTBo
BemlectBa. [locTosiHHass ABoraapo.

Tenmosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnenb naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUN
ujeanbHOro raza. AOCOJIIOTHas TeMmreparypa Kak Mepa cpeJHed KUHETHUYECKOW HHEpruu
TEIUIOBOrO JBWKEHUS 4actul rasza. I[llkama temneparyp KenbBuHa. ['a30Bbi€ 3aKOHBI.
VYpaBaenue MenneneeBa—Knaneiipona. 3akoH [lanerona. M3ompoieccsl B BAcanbHOM Ta3e ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM BelIecTBa. [ 'paduueckoe MpeAcTaBlIeHUE H30IMPOLIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OaApOMETP.

Jlemoncmpayuu

OmnBITHI, TOKa3bIBAIOIINE JHUCKPETHOE CTPOCHHE BEIIeCTBa, (PoTorpaduu MOJEKYI
OPTaHUYECKUX COCTMHEHHM.

OmnbITel 10 TUPPY3UH KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO IBUKEHHUS.

Mogens onbita llTepHa.

OMBITHI, I0Ka3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOCHCTBUSL.

Mopens, HiuTFoCTpUpyronas Mpupoay JABJICHHS T'a3a Ha CTEHKU COCya.

OMBIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHHS UACATBHOTO ra3a, H30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, rabopamopHie pabomoi



Omnpenenenrue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HU3MEpPEeHHUM 00BEMa
KOMHATBI, TABJICHUSI U TEMIIEPATYPhI BO3/lyXa B HEW.

HccnenoBanne 3aBUCMMOCTH MEX/TY MTapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepMoauHaMuueckas cucteMa. BHYTpeHHSsI SHEPrusl TEPMOAUHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KommyectBo Temnorel M paboTa. BHyTpeHHss »Heprus
OJIHOATOMHOT'0 HMJEaIbHOTO ra3za. Bujael Temionepenayu: TEIIONPOBOAHOCTb, KOHBEKIIHUS,
U3JIyyeHue. Y IeIbHas TEII0EMKOCTh BenlecTBa. KonuecTBO TEMIOTHl TP TEIJIONEPeaaye.

[Tonarue o0 agmabaTHOM Tmporiecce. IlepBriii 3aKkoH TepmoauMHAMUKU. [IpuMeneHue
NEPBOr0 3aKOHAa TEPMOJIMHAMHMKHU K u3ompoleccaMm. ['paduueckas mnTepnperauus padOThbI
rasa.

Bropoii 3akoH TepmMouHaMuku. HeoOpaTUMOCTh MpOIecCcoB B IPUPOJIE.

TenmoBble MamuHbl. [IpUHIMOB JIEUCTBUS TEIUIOBBIX MaiuH. [IpeoOpazoBaHus
PHEPruyd B TEIUIOBBIX MamuHaX. KoaddUIMEHT Mone3HOro AEUCTBUS TEIIOBOM MAaIIUHBbI.
[Huxkn KapHo u ero kodpdUIMEHT TMOJE3HOrO0 ACHCTBHSA. DKOJIOTHYECKHE MPOOIEMBI
TEIUIOPHEPTE€TUKH.

TexHuyeckue yCTpONCTBA U TMPAKTUYECKOE MPUMEHEHUE: JIBUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3meHeHue BHYTPEHHEW SHEPTUM Teja MPU COBEPIICHUHM PaOOTHI: BBUIET MPOOKH W3
OyTBUIKH TIOJT ISHCTBUEM CXKATOTO BO3TyXa, HarpeBaHue 3Gupa B JIATYHHOU TPyOKe My TEM
TpeHust (BUACOAEMOHCTpAIHA).

W3meHeHue BHYTpPEHHEN HEpruu (TeMIrepaTypbl) Tesa Mpu Terionepeaaye.

OnpIT M0 aAMabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenn mapoBodl TypOWHBI, HABHUTATENsI BHYTPEHHETO CrOPaHUS, PEAKTUBHOTO
JIBUTATEJIs.

Yuyenuueckuii sxcnepumenm, rabopamopHie pabomol

N3mepenune yenbHOu TEITOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeujecmea. Pazosvie nepexoovl

[TapooOpa3oBanne u KoHueHcanwus. Vicmapenme wu kurenume. AOCONIOTHAS U
OTHOCUTEIbHAS  BJIIAXKHOCTh  BO3Jyxa. HacelmieHHbslii map. YaelnbHas — TerjioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckue u amMopdHbie Tela. AHM3OTPOINUS CBOWMCTB
kpuctayioB. JKunkue  kpuctamibl. CoBpemeHHble  Marepuanbl. [lnaBneHue u
KpUCTaUTH3aIys. Y AebHas TetioTa TiaBinenns. CyomuManms.

YpaBHeHue TemioBoro OamaHca.

TexHuueckue ycTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KUIOPDUMETP, TEXHOJOTUHM TIOJIYYEHHUS COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOIICTBA HACBHIILICHHBIX MTAPOB.

Kunenuve npy noHWKEHHOM JIABJIEHUU.



Cnioco0bl U3MEPEHUS BIIAYKHOCTH.

Habmtoienne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpucTalIoB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

M3mepeHre OTHOCUTENIBHON BIIAXKHOCTH BO3AYXa.

Pa3znen 4. DjieKTpoANHAMUKA

Tema 1. Inexkmpocmamuxa

DnekTpu3alusi Tell. ODJEKTpUYeCKui 3apsid. JlBa BuAa HIEKTPUYECKUX 3apsIOB.
[IpoBOAHUKH, IUAJIEKTPUKA W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUSI HIIEKTPUUYECKOTO
3apsaa.

B3aumopeiictBue 3apsigoB. 3akoH Kynona. ToyeyHBIA SJIEKTPUYECKUM  3apsi.
Qnektpudeckoe notie. Hanpssk€HHOCTH 3iiekTpuueckoro mnosis. IIpuHiun cynepno3uiuu
ANEKTPUUYECKUX MOJIeH. JIMHNY HAPSAKEHHOCTH SIIEKTPUIECKOTO MOJIS.

PaGora cun anexkrpocratmyeckoro mois. [lotenmuman. Pa3HOCT, MOTEHIIHMATIOB.
[IpoBOAHUKM W  AWDJIEKTPUKM B  JJIEKTPOCTATUYECKOM  moje. JludnekTpudeckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTb. KonmeHcaTop. DIIEKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOpa. DHEPTHUs
3apsSKEHHOTO KOHJEHCATOopa.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,

AIEKTPOCTATUYECKAS 3a11UTa, 3a3€MJICHUE AIEKTPONPHUOOPOB, KOHJEHCATOP,
KOTIMPOBAJIbHBIN anapar, CTPYUHBINA IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO U MPUHIMI ACHUCTBUS JJIEKTPOMETPA.

B3aumopnencTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEI.

[TpOBOIHUKH B AJIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allnTa.

JIA3JIEKTPUKY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJICKTPOEMKOCTH ILJIOCKOTO KOHAEHCAaTopa OT IUIOMIAAUd IUIACTHH,
PACCTOSTHUS MEKIY HUMHU U IUJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEH CaTopa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nexkmpuveckuit mok. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHMS AJIECKTPUYECKOTO ToKa. MCTOUYHMKH
toka. Cuia Toka. IlocToSHHEBIN TOK.

Hanpspxkenue. 3akon Oma 11 yyacTka Ieru.

DIEeKTpUUECKOE COITPOTHUBIJICHUE. VaennHOE COIIPOTHUBIICHUE BCIIICCTBA.
[TocnenoBarenbHOE, MapaIEIbHOE, CMENIAHHOE COEAUHEHHUE TTPOBOJHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jlxoymns—JleHiia. MOITHOCTh AIEKTPUUECKOTO
TOKA.



DIIEKTPOABUKYILAS CUJIa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHHMKA TOKA. 3aKOH OMa
JUTSI TIOJTHOM (3aMKHYTO#) dleKTprudecKon 1ienu. KopoTkoe 3aMmbIkaHueE.

DONeKTpoHHas MNPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
METAJJIOB OT TeMIlepaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonnuku. CoOCTBEHHass M MPUMECHas MIPOBOAUMOCTb IOJIYIPOBOJAHHUKOB.
CaoiicTBa p—n-niepexojia. [1omynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYECKHd TOK B PACTBOpPaX M pacIulaBax 3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAS
JACCOIMALINS. DIIEKTPOIIHU3.

DJIeKTpUYEeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIM W HECAMOCTOATEIbHBIA pa3psil.
Mounus. [1mazma.

TexHuyeckue yCTpOMCTBA M NIPAKTHUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKH TOKA, BJEKTPOHArpeBaTENbHbIE MPUOOPHI, SIEKTPOOCBETUTEIbHBIC
npuOOphl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIM TUOJA, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOJTHUKOBBIN JUO/, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUibl TOKA U HANPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UWJIWHIPUYECKUX MPOBOJHUKOB OT JIMHBI, IUIOIIAIN
MONIEPEYHOT0 CEYEHHUSI U MaTepuaa.

CMelaHHOE COeIMHEHNE MPOBOIHUKOB.

[IpsiMoe n3MepeHne IEKTPOABUKYIIEN crilbl. KOpOTKOE 3aMBbIKaHNE TAIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBJICHUS.

3aBUCUMOCTbH CONIPOTHUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE DJIEKTPOIUTOB.

HckpoBoi pa3psaa ¥ IpOBOAMMOCTD BO3AYXa.

OaHOCTOPOHHSISI IPOBOAUMOCTD AHO/A.

Yuyenuueckuii sxcnepumenm, rabopamopHie pabomol

N3ydenne cCMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne SIEKTPOJABHXKYILIEW CHJIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHBIICHUS.

Hab6nronenue amexkTpomnsa.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢uszuku 0azoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCA C Y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMHU MaTE€MaTUKH, OMOJIOTHH, XHMHH,
reorpadvy ¥ TEXHOJOTHH.

Meorxcnpeomemnvie nousimus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYYHOI'O IMO3HAHMS:
SBJICHUE, HAy4dHbIM (akT, rumore3a, Qusnueckas BeIWYMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE,
HKCIEPUMEHT, MOJAEIUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHHe CHUCTEMbl ypaBHEHWH, JHWHEWHas ¢QyHKIuUs, mnapadona,
runepOona, UX rpauKd U CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIMH: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U UX IPOEKIUU
Ha OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.



buonoeus: wmexaHwdeckoe MABWKEHHE B JKUBOM mpupozae, muddys3us, ocmoc,
TEIJIOO0OMEH JKMBBIX OPraHu3MOB (BHABI TEIUIONEpEadyH, TEIJIOBOE paBHOBECHUE),
AIIEKTPUUECKHUE SIBJICHUS B )KUBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX T, KUAKOCTEH U Ta30B,
JIEKTPUUECKUE CBOMCTBA METAJIOB, DJIIEKTPOIUTHYECKAS TUCCOIHAIHS, TaIbBAaHUKA.

l'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonocusn: mnpeoOpa3oBaHHE MABM)KEHUW C HCIIOJIb30BAHMEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, TTOAMIUITHAKH, HCTIOJ30BAHUE 3aKOHA COXPAHCHUS UMITYJIbCa B TEXHUKE
(paxera, BOJOMET U APYTrue), ABUraTellb BHYyTPEHHETO CrOpaHus, apoBas TypOuHa, ObITOBOM
XOJIOAWJIbHUK, KOHJMIIMOHEP, TEXHOJIOTHU TMOJYyYEHUS] COBPEMEHHBIX MaTepUaioB, B TOM
YHUCJIe HAHOMATEpPUAJIOB, M HAHOTEXHOJIOTHH, JJICKTPOCTATHYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYWHBIM MPHUHTEP, OJICKTpPOHArpeBaTeiIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEbHBIE TIPUOOPHI, TATbBAHHKA.

11 KIIACC

Paznea 4. JjieKTpoAuHAMUKA

Tema 3. Macnummnoe none. INeKmMpoOMaZHUMHAA UHOYKUUA

[TocTrosiHHBIE MarHUTHL. B3anMOJEWCTBHME MOCTOSHHBIX MAarHUTOB. MarHuTHOE TMOJIE.
Bekrtop MarnutHOM WHAYKOUU. [IpuHIMN Cyneprno3uiMu MarHUuTHBIX TMoJien. JIluHuum
MarHuTHOW MHAYKUMU. KapTuHa TMHUN MAarHUTHOW UHAYKIWH MOJIS MOCTOSHHBIX MarHUTOB.

MarauTHoe nosie npoBoAHUKA ¢ TOKOM. KapTuHa JIMHMI WHyKIIMM MATHATHOTO TOJIS
JUTMHHOT'O NPSAMOTrO IPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHMKA, KATYIIKU C TOKOM.
OmneiT Opcrena. BzaumonecTBue NpOBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOAYJIb U HaPaBJIEHUE.

Cuna JlopeHua, e€ MoAyJib W HampaBieHue. J[BUKeHHE 3apspDKEHHOM YacTUIbl B
OJTHOPOJHOM MarHuTHOM mnoJje. Padora cunsl Jlopena.

SIBeHne DIEeKTPOMArHUTHOM WMHAYKIUHU. [IOTOK BEKTOpa MarHMTHOM MHIYKLIHH.
DIIEKTPOABUKYIIAS CUJIa UHAYKIHUH. 3aKOH 3JICKTPOMarHuTHOM nHAyKuuu dapanes.

BuxpeBoe sieKTpudecKkoe moJie. DNEKTPOABMKYIIAs CUja MHAYKIHMU B IPOBOJHHKE,
JBHKYILEMCS IOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTD. SIBIEHHE CAMOMHAYKIHUH. DNEKTPOABUKYIIAsl CUJIa CAMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHUTBI, 3IEKTPOJIBUIaTEIb, YCKOPUTEIHN 3JIEMEHTApPHBIX YaCTUL, WHAYKIUOHHAs
neyb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO TyYKa MAarHUTHBIM TTOJIEM.



JIuHUY MHAYKIMYA MarHUTHOTO TOJIS.

B3anmoneinicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHIa Ha HOHBI AJEKTPOIUTA.

SIBneHue IEeKTPOMAarHUTHON MHAYKIUU.

IIpaBwiio Jlenna.

3aBUCUMOCTh  3JIEKTPOJABIKYLIEH CWJIBI HMHAYKIMH OT CKOPOCTH HM3MEHEHHUS
MarHuTHOT'O TIOTOKA.

SIBrIeHNE CaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, i1abopamopHvie pabomol

M3yyeHne MarHuTHOrO MOJIsl KATYLIKHA C TOKOM.

HccenenoBanue n1eMCTBUS IOCTOSIHHOTO MAarHUTA HA PAMKY € TOKOM.

HccnenoBanue siBICHUS JJIEKTPOMAarHUTHOM MHIYKIIUH.

Pasnen 5. KoJsieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbLE KOJ1€0AHUA

KonebarenbHas cuctema. CBOOOJHBIE MeXaHWYECKHE KojieOaHus. [ apMoHMUYECKHe
konebanus. Ilepuon, yactora, ammuutyaa u ¢dasza koneOanuil. IIpyXUHHBII MasTHUK.
MaremaTnueckuii MasiTHUK. YpaBHEHHWE TapMOHHUYECKUX KojeOanui. [IpeBparienue
SHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii koHTYp. CBOOOMHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B HACATLHOM
K0JeOaTeIbHOM KOHTYpe. AHAJOrusi MEXAY MEXaHUYECKMMHU U DIIEKTPOMarHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHs DSHEPrUUM B HUJACATHHOM
K0J1e0aTeTbHOM KOHTYPE.

[IpencraBnenrie o 3aTyxawomux KojcOaHWsaX. BbIHyXICHHbIE MEXaHUYECKHE
Kosebanus. Pezonanc. BeiHYyKIeHHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHNS.

[lepemennsbiii TOK. CHHYCOMIANbHBIA INEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKA. AMIUTUTYAHOE U IEVCTBYIOIIEE 3HAYCHHUE CHIIBI TOKA Y HATIPSIAKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya U MOTPEOICHUE AIIEKTPUUECKON IHEPTHH.
DKOJIOTUYECKUE PUCKW TPHU MPOU3BOJACTBE HJIEKTpo3HEpruu. KyiapTypa HCMIOIb30BaHUS
AIEKTPOIHEPTHUH B TOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpoHMCTBA MW MPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKHI 3BOHOK,
TEeHEPATOP NEPEMEHHOr0 TOKA, TUHUU JIIEKTpOoIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB  KOJeOATEIbHOW  CHCTeMBl  (TPYXWHHBIM WA
MaTeMaTUYECKUN MasiTHUK).

Hab6mronenue 3aTyxaronux KojieOaHu.

HccnenoBanue cBOWCTB BHIHYKIACHHBIX KOJICOAHUIA.

HaOnronenue pe3oHanca.

CB0OOO/IHBIC AIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuumiorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa W HANpPSDKEHUS OT BPEMEHH) s
AJIEKTPOMATHUTHBIX KOJIeOaHUH.



Pe3onaHc npu mociae0BaTeIbHOM COSIMHEHUN PE3UCTOPA, KAaTYIIKU UHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopens TMHUM IeKTponepesadn.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH TEPHOJA MalblX KOJIEOAHWW Tpy3a HA HUTH OT JJIMHBI
HUTU U MACCHI Tpy3a.

HccnenoBanne MNEPEMEHHOr0 TOKA B IENM W3 MOCIEAOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL

Mexannueckue  BOJIHBI,  yclioBHS — pacnpoctpaHeHus.  llepmon.  CkopocTh
pacnpocTpaHeHus U JyinHa BOJHBL. [lonepednsie u mpooiibHbIe BOHBL. HTEpdepeHIus u
TudpakIvs MEXaHHYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMKoCTb 3ByKka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI U3Ty4YEHUS SJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTaiua BekTopoB E, B, V B anekTpoMaruuTHOM BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpakKeHHE, MpejoMieHHe, moiisipu3auus, nudpakuus, uareppeperuns. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana »NeKTPOMarHuTHHIX BOJH. [ [puMeHEHNE 2IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHLIMIIBI paguoCBs3U U TeneBuaeHus. Pagunonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuueckue yCTpoucTBa U MPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC HHCTPYMEHTBHI,
YJIbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEIULIMHE, pAap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE OTEPEUHBIX U TPOAOIBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

HabGnronenue orpaxeHust U mpesioMICHUSI MEXaHUYECKUX BOJIH.

HabGmronenue nuateppepeHinu u qudpakiinm MEXaHUUYECKUX BOJTH.

3BYKOBOI pe30HAHC.

Habnrogenue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOW W YaCTOTOM
KOJIeOaHMiA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpPaK€HHE, IPEIOMIIECHUE,
noJsipu3anus, nudpakuus, naTepdepeHus.

Tema 3. Onmuka

I'eomerpruueckas ontuka. [IpsgmonuHeiHOE pacIpOCTPaHEHUE CBETA B OJHOPOIHOU
cpene. JIyu cBera. ToueuHbIi HCTOYHHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHue M300paKEHHI B IJIOCKOM
3epKaje.

[Ipenmomnenne cBeta. 3akOHBI TMpEIOMJICHHS CBeTa. AOCOIIOTHBIM MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpeaenbHbIl yroyi MOJIHOTO BHYTPEHHETO
OTPAKECHUSL.



Hucnepcus ceeta. CnoxHbIN cocTaB 6enoro ceeta. L{Ber.

CobOuparoryie U pacceuBaronve JuH3bl. ToHkas ymH3a. DOKycHOE pacCTosHHE U
ONTHYECKas CWwia TOHKOM JnMH3blL. [locTpoeHue wu300pakeHU B coOMparoluX U
pacceuBaromux JuH3ax. @opmyiia TOHKOU JIMH3BL. Y BETUYCHUE, JABAEMOE JIMH30M.

[Ipenenbl MPpUMEHUMOCTHA T€OMETPUYECKOU ONITUKH.

BonnoBass ontuka. Uutepdepenius ceta. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HAOJIOACHUS MAaKCUMyMOB W MHUHUMYMOB B HWHTEpPHEPEHIIMOHHONW KapTHUHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcioBue HaOMIOICHUS TJIABHBIX
MaKCHUMYMOB TP MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIUOHHYIO PEIIETKY.

ITonsapusanus ceera.

TexHudeckue yCcTpoMCTBAa M MPAKTHUUECKOE MPUMEHEHWE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKa, IU(PaKIMOHHAS
pelmeéTKa, NOJIAPOULI.

Jlemoncmpayuu

[IpssMonMHEHOE pacHpOCTpaHEHUE, OTPAXKEHUE W IpesroMieHue cBera. OnTU4ecKue
puOOPHI.

ITonmHOE BHYTpEeHHEE OTpaxeHue. Moenb CBETOBOIA.

HccnenoBanue CBOMCTB M300pakeHUH B JIMH3AX.

Mopenu Mukpockomna, TeJIECKOIa.

Hab6mronenue naTepPepeHm cBeTa.

Hab6nronenue nudpaxiuu cBera.

HabGnronenue aucnepcun cBeTa.

[TonydeHnue cekTpa ¢ MOMOILBIO TPU3MBI.

[Tomydenue cekTpa ¢ MOMOUIbI0 AUPPAKITHOHHON PEIIETKH.

Habmoienue nonsipusaiiy cBera.

Yuyenuueckuii sxcnepumenm, rabopamopHie pabomol

N3mepeHne nokazarelisi NpeIoOMJICHUS CTEKJIA.

HccnenoBanue CBOMCTB M300pa’keHUI B JIMH3aX.

Hab6nronenue aucnepcun cBeTa.

Paznen 6. OcHOBBI ClIeIUAJIBLHOM TEOPUU OTHOCUTEJIBHOCTH
['paHUIBI NPUMEHNMOCTH KIACCUYECKON MEXaHUKH. [1oCTyaTsl criennanibHON TEOpUH
OTHOCHUTEJILHOCTH: WHBApPUAHTHOCTH MOJYJIsI CKOPOCTM CBETa B BAaKyyMe€, NPUHIIHI
OTHOCHUTEIIbHOCTH DUHIITSHHA.
OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKPAILICHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13b MacChl C SHEPIUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.

Paznen 7. KBanToBasi pusnka
Tema 1. Inemenmol K6anmosou onmuKku



®otonpl. Popmyna Ilmanka cBs3u sHepruu (OTOHA C €r0 YACTOTOH. DHEpPrus u
UMIYJbC (OTOHA.
OtkpeiTiie u wuccnegoBanue ¢ororpdexra. Ombiter A. I'. CromeroBa. 3aKoHBI

dboroaddexra. VYpaBHenue OuHmTerHa 1 poroddpdekra. «KpacHas rpaHuiay
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JIeOGenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHnyeckue ycTpOHCTBAa M MpPAKTUUYECKOE MpPUMEHEHHE: (POTOdJIEMEHT, (POTOJATUHK,
COJIHEYHasi OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®otordh(HeKT Ha YCTaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHeHETo Gotorddexra.
CBeToauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OneiTel Pesepdopaa o paccesauro o -gactuil. [Lnanerapuas
mozenb aroma. [loctynatel bopa. U3nydenue u nornomienne (GOTOHOB IIpU MEPEX0/ie aTOMa
C OIHOTO YPOBHSI »HEpruu Ha Apyrod. Buael cnekTpoB. CHEKTp YpOBHEW SHEPrUM aToMa
BOJIOPO/IA.
BoustHoBBIE cBOMCTBa yacTull. BonHel ne bpoitis. KopiyckynsspHO-BOJIHOBOM Jyanu3M.
CHOHTaHHOE U BBIHYXIECHHOE U3JIyYEHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CHEKTPAJIbHBIM aHAJIN3
(CTIeKTpOCKoOIT), Ta3ep, KBAHTOBBIN KOMITBIOTE.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenve JUIMHBI BOJIHBI Ja3epa.
HabGnronenue nMHeNYaThIX CIIEKTPOB U3ITYUEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, rabopamopHie pabomol
Habnronenue muHEMYaToro CreKkTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JIOKa3bIBAIOIIME  CIIOXKHOCTh  CTpoeHus  sAnpa.  OTKpeITHE
paanoaktuBHOCTH. OmnbiTel Pesepdopna mno ompeneneHuro coctaBa paguloaKTHUBHOIO
uznydeHusi. CBoiicTBa anbda-, 6era-, ramMmma-u3nydeHus. BausHue paguoakTUBHOCTH Ha
YKUBBIE OPraHU3MBbI.
OtkpeiTHE NpOTOHAa W HeTpoHa. HyknoHHas Mopens sanpa [eilizeHOepra—lBaHEeHKO.
3apsan sapa. MaccoBoe unciio sapa. M30tonsl.
Anbda-pacniag. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amMMa-uznyuenue. 3akoH
PaAMOAKTUBHOIO pacnajia.
OHeprus CBA3M HYKJIOHOB B sipe. AnepHbie cuibl. JledekT Macchsl sapa.
SnepHble peakuuu. Jlenenue u CUHTES SAED.



Anepubiii peakrop. TepmosimepHsiid cuHTe3. [IpoOreMbl M MEPCHEKTHUBBI SAEPHOMN
DHEPreTUKHU. DKOJIOTUYECKHE ACIIEKTHI AIEPHON SJHEPIETUKHU.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTobl HAOJIIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.

®dyHaamMeHTaIbHbIE B3aUMOIEHCTBUSA. ENMMHCTBO pU3NUEeCKO KapTUHBI MUpA.

TexHuyeckue yCTporucTBa U IIPAKTUYECKOE IIPUMEHEHUE: TO3UMETP, KaMepa Buibcona,
SAJIEPHBIA pEaKkTop, aTOMHas OomoOa.

Llemoncmpayuu

Cu€TYrK MOHU3HUPYIOLIUX YACTHLI.

Yuenuueckuii sxcnepumenm, i1abopamopHvie pabomol

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. DieMeHTHI ACTPOHOMUM M ACTPOPU3NKH

Oranbel pa3BUTHS acTpOHOMHH. [IpukiagHoE W MHUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMHH.

Bun 3B€3nHoro Heba. Co3Be3aus, ipKkre 3BE3/IbI, INIAHETHI, X BUIUMOE JIBHKCHUE.

ConHeuHas cucrema.

Connue. ConmHeuHast akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IbI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTPaJIbHBIMA KJIacC — CBETUMOCTBHY». 3BE3JbI
[JIaBHOM TOCJEA0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM
MOCJeA0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE TMPEJCTABICHUS O
MIPOUCXOKICHUU U 3BOoUnH CONHIA U 3BE3M. DTanbl )KU3HH 3BE3.

Mineunsiii I[IyTe — Hama [Nanaktuka. Ilomoxenune m aBwxkeHue ConHua B ['aakTuke.
Turnbl ralakTUK. PaguoraiakTuku u kBazapbl. YEpHbIE JBIPHI B A/Ipax TAIaKTHUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06na. Pasberanume ramaktuk. Teopus
bousbiioro B3peiBa. PenukTOBOE U3ITy4YeHHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

Habnrogenuss HEBOOPYXKEHHBIM  TJA30M €  HCIOJB30BAaHUEM  KOMITBIOTEPHBIX
NPWIOKEHUN I ONpeNIeJICHUsl TOJI0KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JAaTy:
OCHOBHBIE c03Be3/1usi CEBEPHOr0 NMONYIIAPUS U APKUE 3BE3IBL.

Hab6mronenus B Teneckon Jlynsl, maner, Mneanoro [TyTu.

O0o001marniee NOBTOpeHUE

Ponp pu3ukm m acTpOHOMHH B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIUATBHOW U
ITUYECKON cdepax esTeTbHOCTH YeNOBEKa, poJib U MECTO (PU3MKM M acTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE Mupa, poib (U3MYecKoil Teopun B (PopMUpOBaHUU
MPEICTaBICHUA 0 (PU3NIECKON KapTHHE MUPaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIIeM
pALy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O MIPUPOIE.

MesknpeaMeTHble CBA3U



Nzydenne kypca ¢us3uku 0a30BOro ypoBHs B 11 Kiacce ocCyIIecTBIsSETCS C y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBA3€H € KypcaMu MaTeMaTuKH, OHWOJIOTMH, XHWMHUH,
reorpadvy U TEXHOJOTHUH.

Meowcnpeomemnvie nousimus, CBA3aHHBIE C WU3YYEHUEM METOJOB HAYYHOI'O IMO3HAHMS:
SBJICHHE, HAay4HbIH (akT, TUNore3a, (puanyeckas BeIMYMHA, 3aKOH, TEOpus, HaAONIOACHHE,
HKCIEPUMEHT, MOJAEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHuEe CUCTEMbI YPaBHEHUM, TPUTOHOMETpUUECKHE (DYHKLNU: CUHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HUX
MPOEKIMU HA OCH KOOPAUHAT, CJI0KEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKHU MOJI00MS TPEYTOJIBLHUKOB, ONPEIeNICHHE IJI0IIAIU TVIOCKUX QUryp 1 00bEMa Tell.

buonocus: snektpuyeckue SIBICHUS B JKMBOW MIpUpOJE, KojieOaTenbHbIe ABM)KCHUS B
JKUBOU IIPUPOJE, ONTUYECKHE SIBJICHUS B XKUBOW IPUPOAE, NEUCTBUE PaJUALlMA HA KUBBIC
OpraHU3MBl.

Xumusi: CTPOEHHME aTOMOB M MOJIEKYJ, KpPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEl,
MEXaHU3Mbl 00pa30BaHUS KPUCTAITMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIH3.

I'eoepaghus: MarHUTHBIE TTOTIOCA 3EMIIH, 3aJI€KH MATHUTHBIX Py, (GOTOChEMKA 3eMHOM
ITIOBEPXHOCTH, IPEACKAZAHNUE 3EMIICTPSCCHUM.

Texnonozus: JUHAM  DJIEKTpoNEepenady,  TEHEpaTop  IMEPEMEHHOTO  TOKa,
ANEKTPOABUTATENb, WHIYKIIMOHHAS I€4Yb, pajap, PaAUONPUEMHUK, TEIEBU30pP, AHTECHHA,
tenedoH, CBU-nieub, MpOEKIIMOHHBIN anmapat, BOJOKOHHAS ONTHKA, COJTHEYHAs 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro npeamera «Pu3nka» Ha YPOBHE CpeIHEro oOLIero oopa3oBaHUs
(6a30BbIN  ypOBEHb) [OJDKHO OOECIEUHUTh JOCTHXKEHUE CIEAYIOIUX JIMYHOCTHBIX,
METanpeMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTro npeamera «Dusukay JOIKHBI OTPaKaTh
TOTOBHOCTh W CIIOCOOHOCTh  OOYYarONIIUXCS PYKOBOJICTBOBATHCA  CPOPMHUPOBAHHOMN
BHYTPEHHEN NO3WLMEN JMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAlMi, MO3UTHUBHBIX
BHYTPEHHUX YOEXICHUH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO
oO11ecTBa, pacliipeHe )KU3HEHHOTO OIbITA U OTbITA IEATEILHOCTH B POLECCE pealn3aliu
OCHOBHBIX HAIlPaBJICHUI BOCIIUTATEIbHON EATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

cOPMHUPOBAHHOCTh TPAXKJAAHCKON TMO3MIIMM OOYyYarollerocsi Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX 00IIEUEIOBEYECKUX TYMAHUCTUIECKUX U IEMOKPATHUCCKUX
IICHHOCTEM;

TOTOBHOCThH BECTH COBMECTHYIO JESATEILHOCTh B MHTEPECAX IPaKJaHCKOI0 00I1IeCTBa,
y4acTBOBaTh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON OpraHu3allny;

YMEHHE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIUSIMA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU €SI TENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(OPMUPOBAHHOCTH POCCUIMCKON TPaXKTAHCKOW UACHTUYHOCTH, TAaTPUOTH3MA,;

LEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM POCCHICKUX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOI0 IMOBE/ICHNUS;

CIOCOOHOCTh ~ OIICHMBATh CUTyallUIl0 W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTHM, B TOM YHCJIE B
NEATEIBbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJla B IOCTPOECHUE YCTOMYUBOIO Oy IyIIErO;

4) 3¢CTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAas SCTETHKY Hay4YHOro TBOPYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOIr0 BOCIMTAHUSA:

UHTEpPEC K pa3IuuHbIM cdepaMm npodecCHOHaTbHON ACATENBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBL



TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JaCTH (U3HKHU Ha
MPOTS)KEHUN BCEU KU3HU;

6) 3K0/10rH4eCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYpbl, OCO3HAHUE TII00aJIBLHOTO XapakTepa
AKOJIOTHYECKUX MTPOoOJIeM;

IJJAHUPOBAHKE U OCYILECTBIICHUE ACHCTBUM B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAHMS
L[eJIeW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,

pacIIMpEeHHUE OIbITa JACSITENIBHOCTH 3KOJOTMYECKOW HANpPAaBICEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUH Mo (pU3MKe;

7) HEHHOCTH HAYYHOI'O MMO3HAHMS:

C()OPMUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3HUECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IMPOIIECCE H3YUYEHUS
(U3UKK OCYILIECTBISATh MPOSKTHYIO U UCCIEA0BATENbCKYIO ACSITEIIbHOCTh MHIUBUIYATbHO U
B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTeIbHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUA
Bba3zoBble Jloru4yeckue AeicTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M AKTyaIM3UpPOBaTh MpoOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OINPENENATh LEIH AEATETbHOCTH, 33a4aBaTh NapaMeTPbl U KPUTEPUH HX JOCTHIKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B paccMaTpUBAEMbIX (PU3UUECKUX
SBJICHUSIX;

pazpabarbiBaTh IJIaH pEIIEHHA NOpoOJieMbl ¢ Y4YETOM aHaIM3a HMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHHWBATH COOTBETCTBUE PE3YJITATOB LEJSM,
OLICHUBATh PUCKU MOCIEACTBUN NEATENBHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH PAOOTy B YCJIOBHUSX PEATBHOTO, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBrble uccie10BarTe/IbCKue 1eHCTBUSA:

BJIa/IETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMHU U METOJaMU (PU3NYECKOM
HayKH;

BJIa/IETh HABBIKAMHU Y4EOHO-UCCIIEIOBATENLCKON 1 MMPOCKTHON ACSITEILHOCTH B 00JIaCTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY IOMCKY METOJOB PEIICHUS
3a7a4 (PU3NIECKOro COeP KaHUs, TPUMEHEHHUIO PA3TUYHBIX METO/I0B MTO3HAHUS;

BIAJECTh BUAAMH JEATEIBHOCTH IO IOJIYYEHUIO HOBOTO 3HAHHWs, €ro MHTEPIpPETALMH,
npeoOpa3OBaHNI0 UM MPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTyalUsX, B TOM YHCJIE MpPH
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIaCTH (U3HKH;



BBISIBIIATH TMPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJIU3UpPOBATh 3a7ady, BBIIBUTATH
TUNoTe3y €€ pelIeHHsl, HaXOJUTh apTyMEHTHI JJisi J0Ka3aTeIhCTBA CBOUX YTBEPKICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAM3UPOBaTh TIOJNIYYCHHBIC B XOJEC PEIICHHS 3aJadd Pe3yJIbTaThl, KPUTHUCCKU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH M3MEHEHHNE B HOBBIX yCIIOBUSX;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JEATEIHLHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CUTYaIIHUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh TIEPCHOCHUTD 3HAHUS 10 PU3HUKE B IPAKTUUCCKYIO 00JIACTh KU3HEACITCIIBHOCTH;

yYMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, MIPEIIaraTh OPUTHHAIIbHBIC TTOIXO/Ibl U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

Pa6ora ¢ undpopmanueii:

BJIQJICTh HAaBBIKAMU TMOJNy4eHHUS HHPOpMarmu (U3NYECKOTO COACp)KaHUS U3
UCTOYHUKOB  pa3HbIX THIIOB, CaMOCTOSITENIBHO  OCYIIECTBJIATH  TOWCK,  aHaJu3,
CUCTEMATU3AIMI0 ¥ HMHTEPIpETarui0 HHPOpMAlUd  pa3IuvHBIX BUIOB H  (PopM
MIPEICTABJICHHS;

OLIEHWBATh JOCTOBEPHOCTH HHPOPMAIIHH;

UCIIONIb30BaTh CpeICcTBa HMH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pEIICHNN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTraHU3AIMOHHBIX 3a7a4 C COOJIOJICHUEM
TpeOOBaHWI JIPrOHOMHKH, TEXHUKA OE30MAaCHOCTH, THUTHEHBI, PECypcoCOepeKeHus,
MPABOBBIX U ATUIECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COACpX)aHUS B pa3IUYHBIX (QopmaTax ¢ y4ETOM
Ha3HaueHuss HWHPOPMAIMM U 1EJIEBOM ayJIWTOpHUM, BBIOHMpas ONTUMAJIbHYIO (opmy
MIPEICTABIICHUS I BU3YaTH3allUN.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIE yYeOHbIe 1eiiCTBUA:

OCYUIECTBJIATH OOIIIEHNE HA YpOKaxX (PU3UKU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHPIMKTHBIX CUTyaIlui U CMSTYaTh KOH(JIHKTHI,

Pa3BEPHYTO U JIOTMUHO HW3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCMOJb30BAHHEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUIYAIbHON PabOThI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JECHCTBUI C yUETOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEH KaXKJIOr0 YjeHa KOJIJIEKTUBRA;

MPUHUMATh 1€ COBMECTHOW JEATEIbHOCTH, OPTaHWU30BBIBATH U KOOPJIUHUPOBATH
JNEUCTBUSL O €€ NOCTHKEHUIO: COCTABJIATH IUIAH JACHCTBHM, paclpelensiTh POJIM C YYETOM
MHEHUN YYaCTHUKOB, 00CYK/IaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXIOTO yYaCTHMKAa KOMAaHIbI B OOIIWN
pe3yabTaT MO pa3padOTaHHBIM KPUTEPHUSIM;

MpeUiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MO3ULIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;



OCYHICCTBIIATL ITO3UTHBHOC CTPATCTHUUYCCKOC IIOBCACHHC B PpPA3JIMYHBIX CHUTYyalMsIX,
MMPOABJIITH TBOPUCCTBO U Boo6pa>1<eHHe, OBITH HMHHUIIMAaTUBHBIM.

PeryasiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISTH TO3HABATENLHYIO JIEATEILHOCTh B 00J1aCTH (DU3UKU U
aCTPOHOMUH, BBISBJISTH TPOOJIEMBI, CTABUTHh M (POPMYJIHPOBATH COOCTBEHHBIC 3a7a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh TUIaH PEIICHUSI PACYETHBIX U KAYEeCTBEHHBIX 3a/1a4, IJIaH
BBINIOJIHEHUSI TPAKTUYECKOW pabOThl C YYETOM MMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEATIOUYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacuMpsITh paMKU y4€OHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 32
pelieHue;

OIICHUBAThH TPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHHUIO OSPYIUIMH B 00gacTé (Pu3uKw,
MTOCTOSTHHO TIOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, IMOUOHAIbHBIN HHTE/VICKT:

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUSIM, BHOCUTh KOPPEKTUBHI B AESTEIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LETISIM;

BJIAJICTh HAaBBIKAMHU T[IO3HABATEIBHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIACMBIX
JIEUCTBUN U MBICIIMTEIIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM,

UCIIOJIB30BATh MPUEMBI pedICKCHH JIJISl OLICHKU CUTYyalluH, BEIOOpAa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

MPUHAMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIU3E PE3YJIbTATOB JIESITEIHLHOCTH;

MpPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MIPUHAMATh MOTUBBI U APTYMEHTHI IPYTUX IPU AHAIN3E PE3YIbTATOB JIEITENBHOCTH;

MPU3HABAaTh CBOE MPABO U MIPABO JIPYTUX HA OUTUOKHU.

B mporiecce moCcTH)EHUS TUIHOCTHBIX PE3yIbTaTOB OCBOCHHSI IIPOTPAMMBI IO (PU3HUKE
JUIS  ypOBHS cpedHero oOmero o0pa3oBaHus Yy OOYy4YalOIIMXCS COBEPIICHCTBYETCS
HMOIMOHAJIHBIN UHTEJUIECKT, Mpenoiaraoiuii chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIEIO CIOCOOHOCTh IMOHMMATh CBOE 3MOILMOHAIBLHOE
COCTOSIHWC, BHJICTh HAIlpaBJICHUS PA3BUTHS COOCTBEHHOW SMOIMOHAIBHOW c(epbl, OBITH
YBEPEHHBIM B ce0e;

CaMOpPETYJMPOBaHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  yMEHHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIECHHE, CIIOCOOHOCTh AJAaNTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIOYAIOUIEH CTPEMJICHHUE K JIOCTHKEHHIO LIENU U YyCHexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIECH CITOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE JIPYTHUX,
YUYUTHIBATh €r0 TMpPHU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;



COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOLIEHUS C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSIBISITh UHTEPEC U Pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBbTATBI

K xonity o0yuenus B 10 kiacce rnpeaMeTHbie pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHUIA:

JEMOHCTPUPOBATh HAa IPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOU
JICATEIILHOCTH JIFOACH

YUUTBHIBaTh I'PAHULBI NIPUMEHEHMSI W3YUYEHHBIX (DU3MUECKHX MOJENEH: MaTepuasbHas
TOYKa, HHEPLIMAJIbHAS CHCTEMAa OTCUYETA, a0CONIOTHO TBEPJIOE TEIIO, UACATBbHBIN T'a3, MOJEIN
CTPOEHMS T'a30B, )KUJIKOCTEN U TBEPABIX TEJI, TOUEUHBIN 3JIEKTPUUECKUN 3apsij] IPU PEIICHUN
bu3ndecKux 3a1aq;

pacrno3HaBath (hU3MUECKHe SBICHUS (IIPOLIECChI) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH CTPOCHUS BELIECTBA U JICKTPOJUHAMUKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBH)KEHUE, CBOOOJIHOE MAaJEHUE TEl,
JBIDKEHHE TI0 OKPY)XKHOCTH, WHEpIHs, B3auMojaecTBue Tten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHUE JKUKOCTEH U TBEPABIX TEN, U3MEHEHHE 00bEMA Tell IPU HArPEeBaHUU
(oxJIlaX/IeHUH), TEIUIOBOE  paBHOBECHE, HCIApEHUE, KOHJEHCAlMs,  IUIaBJICHUE,
KpUCTAJUIM3aLMsl, KUIICHUE, BIIAXXHOCTb BO3/yXd, MOBBIIICHUE [JABICHUS Tra3a IIPU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXKIYy IIapaMeTpaMHM COCTOSHUS Ta3a B
M30IIpOoLIECCax, IIEKTPU3ALINS TEJI, B3aUMOICUCTBUE 3apsA0B;

OIKCHIBATh MEXaHUYECKOE JBUKECHHE, UCTIONB3Ys (PU3MUECKHUE BETUYUHBI: KOOPAUHATA,
Iy Th, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJIA, UMITYJIbC TeJla, KHHETHYECKast
SHEprusi, MOTEHLMAJIbHAS HEPIUs, MEXaHW4yecKas pabdoTa, MEXaHWYECKash MOUIHOCTb; IpHU
ONMHMCAaHWW TPABUIBHO TPAKTOBAaTh (U3UYECKUH CMBICT MCHOJIb3YEMBIX BEIHYMH, HX
0003HAYECHHUS] W EIWHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (UIUYECKYIO
BEJIMYUHY C JPYTMMU BEJIUYMHAMU;

ONMCHIBATh W3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBICHUS, HCIOJIB3YS
(¢u3nyecKkue BEIMYUHBL JABJICHUE Tra3a, TEMIEpaTypa, CPEAHssl KUHETUYECKas HSHEpPrus
XAa0THYECKOTO0 NIBHKEHUS MOJIEKYJI, CPEAHEKBAApPaTUYHAs CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSIS SHEPTHs, paboTa ra3a, Koa((GUIMEeHT OJIe3HOTO AEUCTBUS TEIIIOBOTO
JBUTATENS; TPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYEHUS M EIUHUIL, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bU3NYECKYIO BEIHUNHY C JPYTUMH BETUUHHAM;

ONMCHIBATH U3YYEHHBIE DJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBIICHUS
(mportiecchbl), MCHONB3ysl (U3NYECKHWE BETUYMHBI: SJEKTPUUECKHA 3apsf, SJICKTPHUECKOe
110JIE, HAIIPSDKEHHOCTH M0JIs, HOTEHIMAJI, PA3HOCTh OTEHIIMAJIOB; ITPU ONMCAHUU IPABUIIBHO
TPAKTOBaTh (PU3UUECKUM CMBICI MCIOJNb3YyEMbIX BEIUYMH, MX OOO3HAUECHUS U €IMHULIBI;
yKa3biBaTh (OPMYJIBI, CBSA3BIBAIOIINE JAHHYI (DU3MUECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMUMHAMU;



aHAJIM3UPOBATh (PUINYECKUE TPOIIECCHI U SABJICHUS, UCTIONB3YST (PU3NYECKUE 3aKOHBI U
IIPUHLINIBL: 3aKOH BCEMUPHOTO Tsarotenus, I, II u 11l 3akonsl HproTOHA, 3aK0H cCOXpaHeHus
MEXaHUYECKON SHEpPruM, 3aKOH COXPaHEHUs HMMITYJIbCAa, NPUHIUI CYNEPHO3ULHUUA CHJI,
OPUHIMI PABHOMNpPAaBUS WHEPHHUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISPHO-KUHETUYECKYIO
TEOPHUIO CTPOEHUS BEUIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEAHEH KUHETUYECKOM SHEPrUU
TEIJIOBOTO  JBWKEHUS MOJIEKYJ ¢ aOCONIOTHOM  TemmepaTypoil, TMepBbIA  3aKOH
TEPMOJMHAMMKY, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH KyioHa, npu 3ToMm
pa3ianyaTh CIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIPAXKEHHUE U yCIOBUS
(rpaHu1bl, 00J1ACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHLUIIBI JEHCTBUS MalllMH, NPUOOPOB MU TEXHUUYECKUX
YCTPOMCTB; pa3iuyarh yCIOBUS UX 0€30IaCHOIO MCIOJIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITMOJHATh SKCIIEPUMEHTHI IO HCCIIEOBAHHUIO (PU3NYECKUX SIBJICHUI U MPOLECCOB C
UCIIOJIb30BAaHUEM IMpPSIMBIX M KOCBEHHBIX M3MEPEHHH, MpU ITOM (POPMYIMpPOBATH
npobsieMy/3ajauy M TUIOTE3y Yy4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
IPEJI0KEHHOTO 000PYJOBaHMSI, TPOBOAUTH ONBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISITh MPSMbIe U KOCBEHHBbIE M3MEpEeHHs] (PU3MUECKHX BEIMYUH, MPH STOM
BbIOHMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEpPEHHs U HCIOJIb30BaTh M3BECTHHIE METO/BI OLEHKU
MOTPEIIHOCTEN U3MEPEHNM;

UCCIIEI0BaTh 3aBUCUMOCTH MEXAY (U3MUECKMMM BEJIMYMHAMHM C MCIIOJIb30BAaHUEM
OpsIMBIX U3MEpPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpPOBATH pe3yJIbTaThbl
MOJyYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BUAEC TaOnuil W TpaduKOB, AeTaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHMS;

coOmroaTh mpaBwia O€30MacHOroO TpyJa MpU MPOBEACHUM HUCCIEJOBAaHUM B paMKax
y4eOHOr0 3KCHEpUMEHTa, Y4eOHO-HCCIEN0BATENbCKOM U IMPOEKTHOM JAESITEIBHOCTH C
UCTIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOMCTB U 1a00paTOpPHOTO 000PYA0BAHUS;

pemath pacuy€THbIE 3aJaud C SBHO 3aJlaHHOM (DHM3MUECKONW MOJENBIO, HCIONb3YS
¢u3nueckue 3aKOHbl M NPHUHLMIIBL, HAa OCHOBE aHajM3a YCJIOBHUS 3aJadyd BbIOMpAThH
(U3NYECKYIO MOJIENb, BBIACIATH (PU3MUECKHUE BETUUMUHBI U (POPMYJIbI, HEOOXOAUMBIE AJIs €€
peuieHus, NPOBOAUTh pacu€Thl M OLEHUBATH PEAIBHOCTH IIOJYYEHHOTO 3HA4YECHUs
(bU3UYECKON BEIIMUNHBI;

pelaTh KAYeCTBEHHBIE 33J]a4H: BRICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUYHUBYIO LIENOUKY
paccyXAeHHUI ¢ OOPO Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS;

UCIOJIb30BaTh MpPU pEHICHMH Y4eOHBIX 3aJad COBPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTHH VISl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIINH U MTPEACTABICHUS YIEeOHOH U
HAYYHO-TIOMYJISIPHOH HH(POpPMAIUH, MOJYYSHHON M3 Pa3IMYHbIX UCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJYYAEMYI0 HH(POPMALIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHNE IIPOLIECCOB OKPYIKAIOLLEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTU;

UCIIONb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HKE B TOBCEIHEBHOW >KWM3HHM IS
oOecrnieueHnst 6€30MacCHOCTH MpU 00palleHr ¢ MPUOOpaMu U TEXHUUYECKHUMH YCTPOICTBaMH,
JUISL COXpAaHEHHUS 370pOBbS M COOJIIOIEHHS HOPM HKOJIOTMYECKOTO TOBEJICHUS B
OKPYKaroUIEH Cpee;



paboTaTh B TpyNIe C BBHIMOTHEHHEM DPA3JIMYHBIX COIHUANBHBIX POJIEH, MIaHUPOBAThH
paboTy Ipynibl, pallMOHAIILHO PacpelesaTh 0053aHHOCTH U TUTAHUPOBATh JIEATEIbHOCTD B
HECTaHJAPTHBIX CUTYyalHsX, aI€KBATHO OLIEHUBAThH BKJIA/l KAXK/I0I0 U3 YYACTHUKOB I'PYIIIbI B
pelIeHne paccMaTpruBaeMon MpooOIEeMBbI.

K xonity oO0yuenus B 11 kiacce rnpeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxxaTb CHOPMHUPOBAHHOCTH y 00YUAIOUINXCS YMEHHIA:

JEMOHCTPHUPOBATh Ha MMPUMEPAX POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOU
NEeSATEIbHOCTH JIFOJIEH, EJTOCTHOCTh U €AMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHULBI MPUMEHEHUS HU3YYEHHBIX (PU3MYECKUX MOJENe: TOYEeUHbII
IIEKTPUYECKUI 3apsi, Jyd CBETa, TOYEYHBIM MCTOYHHMK CBETA, s/IEpHAs MOJENb aToMma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO sJIpa NP pelieHnH (PU3NIEeCKUX 3a1ay;

pacro3HaBaTh (U3MYECKHUE SIBICHUSA (MIPOIECCH) U OOBSCHITH MX HAa OCHOBE 3aKOHOB
NIEKTPOJUHAMUKN U KBAaHTOBOM (PU3WKH: dJIEKTpUYECKas MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHWMHMYECKOE, MAarHuTHOE€ JEHCTBUA TOKa, B3aUMOJECUCTBUE MAarHHUTOB,
IIEKTPOMArHUTHAsl WHIAYKUHWSA, AEHCTBAE MAarHUTHOTO IOJ Ha MPOBOJHHUK C TOKOM U
JOBUOKYLIUICS — 3apsii, DJIGKTPOMAarHWTHBIE KojeOaHWs W BOJIHBI, MPSIMOJUHEIHOE
pacmpocTpaHEHHUE CBETa, OTpakeHHWe, IMpesoMiieHue, HHTepdepeHuus, Auppakuus u
MoJISIpU3alvsl  CBeTa, jJucrepcust cBera, ¢oTtodnekTpudeckuii 3¢gdext (dhoTodrddexr),
CBETOBOE JIaBJICHHE, BO3SHUKHOBEHHE JIMHENYATOTO CIIEKTPAa aTOMa BOJOPOAA, €CTECTBEHHAS
Y UCKYCCTBEHHAs paIuOaKTUBHOCTb;

OIKCHIBaTh U3yUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONITUYECKHE,
AIEKTPUUECKYI0 TMPOBOAUMOCTh PA3JIMYHBIX CPEA) U  DIIEKTPOMArHUTHBIC — SBJICHUS
(mpouecchbl), HCNONB3Yysl (U3NYECKUE BEIUYMHBL: JJIEKTPUYECKUM 3apsf], CHia TOKa,
IIEKTPUYECKOE HANPSHKEHUE, 3JIEKTPUYECKOE CONPOTUBIEHUE, PA3HOCTh IMOTEHUUAJIOB,
AJIEKTPOJBIKYINAsA CHia, paboTa TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuja AMIiiepa, cuia
JlopeHnia, MUHIYKTUBHOCTh KaTYIIKU, YHEPTUS SJIEKTPUUECKOTO U MArHUTHOTO MOJIEH, TIEPHO/T
W 4YacToTa KojeOaHuN B KoJeOaTelbHOM KOHTYpe, 3apsjl W Cuja Toka B IIpoliecce
rapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE PACCTOSTHUE U ONTUYECKAs CHIIa
JMH3BI, TPU OMUCAHUH MPABUIBHO TPAKTOBATH (DU3UUECKHI CMBICI UCTIOIB3YEMBIX BEIHUMH,
ux 0003HAYEHHs] U E€JAMHHUILIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYUHY C JPYTUMU BETUYHMHAMU;

OINKCHIBaTh WU3YUYEHHbIC KBAHTOBBIC SIBJICHUS M MPOLIECCHI, HCIOJB3Yys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJTMHA BOJIHBI M 4YaCTOTA CBETA, YHEPTHUA U
UMIYyJIbC (POTOHA, MEPHOJ] TMONypaclaga, SHEPrus CBSA3M AaTOMHBIX SIJEp, MPU ONKUCAHUHU
NPaBWJIBHO TPAKTOBAaTh (PU3UYECKHI CMBICIT HCMIOJIB3yEMBIX BEIWYHH, UX OOO3HAYCHHS U
€IMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEIUUUHY C APYTUMHU
BEJTMYMHAMU, BBIUUCIISATh 3HAUCHHE (PU3NUECKON BEJINYUHBI,

aHAJIM3UPOBATh PU3NYECKUE TPOIIECCHI U SABJICHUS, UCTIONB3YST (PU3NYECKUE 3aKOHBI U
OpUHIUIOBL: 3akoH OMa, 3aKOHBI NOCJIEIOBATENBHOTO W MApAUIETBbHOTO COEIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM WHAYKLWHU, 3aKOH
IPSIMOJIMHEMHOTO PaCIPOCTPAHEHHUs CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS



cBeTa, ypaBHeHHe OuHIITeWHA i1 (PoTodPdeKTa, 3aKOH COXpAHEHHUS SHEPTUH, 3aKOH
COXPaHEHHUs HMMIIYJbCa, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOrO 3apsijia, 3aKOH COXpaHEHUS
MaccOBOI0 YHclia, MocTynaTel bopa, 3aKoH paanoakTUBHOIO pacnaja, pu 3TOM pa3indaThb
CJIOBECHYI0 ()OPMYJIUPOBKY 3aKOHA, €M0 MAaTEMATHUYECKOE BhIPAKEHHUE U YCIIOBUS (TPaHHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OIpEAEIATh HApaBJIE€HUE BEKTOPa HHAYKIIMM MarHUTHOTO MOJIsi TPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiisl Jlopeniia;

CTPOUTh M OIMHCHIBATh HU300pa)KeHHE, CO3[aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOH
JINH30M;

BBINOJIHATh SKCIIEPUMEHTHI MO MCCIEIOBAHUI0 (DU3NYECKHUX SIBICHUI U IPOLIECCOB C
UCIIOJIb30BaHUEM TMPSIMBIX U KOCBEHHBIX H3MEpPEHUH: MpH 3TOM (OpMyIHpOBaTh
npoOriemy/3agady W THUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, CcoOMpaTh YCTAaHOBKY U3
IpeUI0KEHHOT0 000pyI0BaHMS, IPOBOIUTH ONBIT U (POPMYIINPOBAThH BHIBOJIBI;

OCYIIECTBIIATh MPSIMbIE MU KOCBEHHbIE U3MEPEHHUs (PU3UYECKUX BEIMYUH, IPU ITOM
BBIOMPATh ONTHMAJIBHBINA CIIOCOO M3MEPEHHUS M HCIOJIb30BAaTh M3BECTHBIE METOMABI OICHKH
IIOTPELIHOCTEW U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (U3MYECKUX BEIMYMH C HCIOJB30BAHUEM MPSMBIX
U3MEPEHUI: PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yIbTAThI MOJTyYEHHON
3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHUAE TaOiMIl W TpauKOB, AENaTb BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

coOmoaTh mpaBmia 0e30MacHOro TpyJa MPU MPOBEACHUM HUCCIECIOBAaHHM B paMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM M MPOEKTHOM JESITEIbHOCTH C
UCTIOJIb30BAHNEM M3MEPUTEILHBIX YCTPOMCTB U 1aOOPaTOpHOTO 000pyI0BAHMS;

pemarh pacy€THbIE 3aJaud C SBHO 3a/JaHHON (DU3MYECKONM MOJENBIO, HCIONb3Ys
¢usznyeckue 3aKOHBl M TPHUHIMIBI, HAa OCHOBE aHalW3a YCJIOBHS 3aJaddl BHIOMpATh
bu3NYECKyI0 MOJIENb, BHIACTATH (PU3MUECKHUE BETUUUHBI U (POPMYJIbI, HEOOXOAUMBIE AJIs €€
pelIeHUs, TPOBOAUTH pPacy€Tbl M OLEHUBAThb PEAJIBHOCTh IOJYYEHHOIO 3HAYCHMS
(u3nUeCKOi BEINYHHBI,

pelaTh KaueCTBEHHBIE 3a/1a4H: BHICTPAUBATh JOTMUYECKU HETTPOTUBOPEUUBYIO IIETIOUKY
paccyXJIeHUI ¢ OTOPOI Ha U3yUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBIICHHUS;

UCTIONb30BaTh MpPU pEHICHMH Y4YeOHBIX 3a/ad COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, HUHTEPIPETAIMU U MPEACTaBICHUS yueOHOH U
HAYYHO-TIOMYJISIPHON HH(pOpMAIUK, MOJYYEHHON W3 Pa3INMYHbIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTy4YaeMy0 HH(pOpMAIIHIO;

OOBSICHATH TPUHLHUIIBI JEUCTBUS MAIlUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pasnuyaTth yCIOBUS UX O€30MaCHOTO UCIIOIB30BaHNs B TOBCETHEBHOMN KU3HU;

IPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IPOLIECCOB OKPYIKAIOILEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HKE B TOBCEIHEBHOW >KWM3HHM IS
oOecrnieueHnst 6€30MacCHOCTH MpU 00palleHr ¢ MPUOOpaMu U TEXHUUYECKHUMH YCTPOICTBaMH,
JUIS  COXpPAHEHHUs 370pOBbS M COONIIOJCHHS HOPM OKOJIOTMUECKOIO TOBEJIEHUS B
OKPYKaroUIEH Cpee;



paboTaTth B TPYIIIC C BBIMOJHEHUEM PA3TMYHBIX COIUMATBHBIX POJICH, IUIAHUPOBATH
paboTy TpyMIbl, PAIMOHATILHO pacpeIesaTh 00SI3aHHOCTH U TNIAHUPOBATH JCSATEIHHOCTD B
HECTAHJAPTHBIX CUTYalUsX, aICKBATHO OLICHUBATD BKJIA]l KAX/J0I0 U3 YYaCTHUKOB I'PYMIIbI B

peIlIeHNe pacCMaTPUBAEMOM MTPOOJIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBaHue
Ne (uudpossbie)
pa3jejioB H TeM Konrposbasie  IIpakTnyeckue
n/n Bcero o0pa3oBaTeJIbHbIE
NMPOrpamMMbl padoTsI padoThI
pecypcsl
Paznea 1. DU3UKA U METO/bI HAYYHOI'O ITIO3HAHUA
®usznka U METOIbI bu6mmoreka [IOK

1.1 2
HAy4YHOTO ITO3HAHUS

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

Hroro no pazneny 2

Pa3nen 2. MEXAHUKA

bu6mmoreka [IOK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
29 Junavmka 7 bu6mmoreka [IOK
» https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHUS 6 | 1 bubnuorexa [JOK
’ B MEXAHUKE https://m.edsoo.ru/7f41b£72
Hroro no pazneny 18

Pa3nen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJANHAMMUKA

OcHOBBI

31 MOJIEKYJISIPHO- 9 | bubnuoreka [IOK
KUHETHYECKOMH https://m.edsoo.ru/7f41bf72
TEOPUHU

39 OCHOBBI 10 | bubmuorexa [JOK
TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble

33 COCTOSTHUSI 5 bubmuorexa [JOK
BellecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
MepeX0/Ibl

Hroro no pasneny 24

Paszpnen 4. JIEKTPOAUHAMMUKA

4.1 DneKTpocTaThKa 10 1 1

bu6muoreka [JOK
https://m.edsoo.ru/7f41bf72




ITocTosHHBIN

47 3JIEKTPUYECKUN TOK. 12 | 1 bubnmoreka [JOK
' TOKH B pa3IryHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasgeny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68 4 4
[TPOTPAMME
11 KIIACC
KoaunvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBanue
Ne (un¢posbie)
pa3nesioB U TeEM Konrtpoabnbie | IlpakTudeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoTbI
pecypchl
Pazgea 1. JIEKTPOAUHAMUKA
MaruauTHO€ noJie. Bu6 110K
noIoTeKa
1.1 11 1
DEKTPOMATHHTHAS 3 https://m.edsoo.ru/7f41¢97¢
WHTYKITAS
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4eckue u
2.1 3JIEKTPOMAarHUTHHIC 9 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97¢
KoJeOaHus
MexaHn4deckue u
2.2 3JIEKTPOMATrHUTHBIE 5 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97¢c
BOJTHBI
bubmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24

Paznea 3. OCHOBBI CIIEITUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI
3.1 CICIMABHOM TeOpHH 4 1 bubmnoreka [JOK
. . b https://m.edsoo.ru/7f41¢97¢
OTHOCHTEIBLHOCTH
Hroro no pazgeny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

41 DIIeMEHTHI 6 bubnuorexa [JOK
' KBAaHTOBOW ONTHKHU https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue atoma 4 bubmuoreka [JOK




https://m.edsoo.ru/7f41¢97¢

4.3 ATOMHOE SApO

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Utoro no pazaeny

15

Pa3nen 5. 9JIEMEHTBI AC

TPOHOMHUHU U ACTPOPU3UKHN

DJIEMEHTEI
5.1 ACTPOHOMHUH U 7 1 bubnmoreka [JOK
. b https://m.edsoo.ru/7f41¢97¢
acTpou3uku
Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 Oo6oOmaromiee 4 bu6nuoreka [JOK
' MIOBTOPEHNUE https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68 4
YACOB I10 [TPOT'PAMME




HOYPOUYHOE IIVIAHUPOBAHUE

10 KITACC
N KosamnyecTBo yacoB DJIeKTPOHHbIE
n/-n Tema ypoka Konrpo Mpaktu  UM(ppoBbIE
o0pa3oBaTe/bHbIE
pecypcebl

| ®uznuka — Hayka o npupoje. Hayunsie bubnmoreka [JOK
METObI TO3HAHUS OKPYKAIOIIETO MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u mecto puzuku B popMupoBaHuU

2 COBPEMEHHOM (El)ay‘IHOﬁ K(gpI;I/IHIi MHpa, B bubmorexa HOK

. . https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JEATEIbHOCTH JIFOJIEH
MexaHnueckoe JBHKEHUE.

3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO bubmuoreka [JOK
nerkeHus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpHOE NIPSIMOJIMHENHOE ABUKEHUE bubmmorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOIMHENHOE bu6mmoreka [IOK
NIBIDKCHHUC https://m.edsoo.ru/ff0c372¢

6 CBoOoaHOE TafieHue. Y CKOpeHHE bubmuoreka [JOK
CBOOOIHOTO ITageHUS https://m.edsoo.ru/ff0c39¢cc

. KpuBonuneliHoe nBuxeHue. /[BrxeHne bubnnorexa [JOK
MaTepuaabHON TOYKU MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunun otHOCUTENBHOCTH [ anuiies.

8 WNHeprmanbHbie CUCTEMBI OTCUETA. bubmmorexa LIOK

. https://m.edsoo.ru/ff0c3be8
IIepBeb1it 3ak0oH HbroToHA
Macca Tena. Cuna. [Ipunuun
9 CyNepIo3uuuu cuil. Bropoi 3akoH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HrroTona 15t MaTepraibHON TOUKH

10 Tperuit 3akoH HprotoHa s bubmuorexa [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8

1 3akoH BceMUpHOro TsaroreHus. Cuia bubnnorexa [JOK
TsKecTH. [lepBasg kocMHuuecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

bubnuoreka [JOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena hitps://m.cdsoo.r/ff0c3el8
Cuna tpenus. KoagpuuneHnt tpenus.

13 Cuna ZEHpOTHBJ‘IGI?Hq:I pu ﬂB:IE(CHHPI bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH HIIU Ta3e
[TocTynarenbHOE U BpalaTeabHOE

14 JIBUKEHHE a0COTIOTHO TBEPIOTO TeNa. bu6nuoreka [JOK
MowmenT cuisl. [1nedo cunbl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA

15 NMmynbc MaTepuanbHON TOYKH, CHCTEMBI bu6nuoreka [IOK

MaTCpHaJIbHBIX TOYCK. I/IMHy.TILC CHIJIBI.

https://m.edsoo.ru/ff0c43d6




3aKOH COXpaHEHMsI UMITyJIbCA.
PeakTuBHOE IBHXKEHHE

16

Pa6ora u MOIIHOCTH CHUIJIBI. Kunernueckas
SHEPIUs MaTepuagbHOM TOYKHU. Teopema
00 M3MEHEHUH KHHETHYECKOW >HEPruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHnmmansHas 3Heprus.
[ToTennmanbHas 3HEPTUS YIPYTO
ne(popMUPOBAHHON MPY>KUHBI.
[TorennmanpHast SHEPTHUs Tella BOIU3H
MOBEPXHOCTU 3eMIIH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnManbHBIE U HEIOTCHIIMAILHBIC
cuiibl. CBs3b pabOThI HEMOTEHIIMATBHBIX
CWJI C U3MEHEHUEM MEXaHUYECKON
SHEPrUM CUCTEMBI TeNl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTrUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

20

21

JlaboparopHas pabota «MccnenoBanue
CBSI3U Pa0OTHI CUJIBI C U3MEHEHUEM
MEXaHWYECKOM IHEPTUU Tejla Ha IpUMepe
PaCTSKEHUSI PE3UHOBOTO KTyTa

KoHTtponbHas pabora 1o Teme
«Kunemaruka. Jlnnamuka. 3aKOHbI
COXpaHEHUSI B MEXaHUKE)

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KWHETUYECKOU Teopru. bpoyHoBckoe
nswkenue. Auddyszus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U B3aUMOJICUCTBUSA
4yacTull BeniecTsa. Mojienu cTpoeHus
razoB, )KUJKOCTEH U TBEPABIX TEN

23

24

25

Macca monekyn. KonnuecTBo BemiecTsa.
[TocrosinHass ABoraapo

TennoBoe paBHOBecue. Temreparypa u eé€
m3mepenue. lllkana remneparyp Llenbcus
WUneansusiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoiroTHast TeMIepaTypa Kak Mmepa
cpeaHel KUHETUYECKOM SHEPT U
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH J/lambToHa. ["a30BBIC 3aKOHBI

28

JlaboparopHas pabota «MccneqoBanue
3aBHCHUMOCTH MEXKIY MapaMeTpamu
COCTOSIHUSI Pa3pEXKEHHOTO Ta3a»

29

N3onporieccrl B uaeaaIbHOM raze v uxX
rpaduyeckoe rnpeacTaBieHue

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c570e




BnyTtpenHss sHeprus
TE€PMOIMHAMHUYECKON CUCTEMBI U CITOCOObI

bubnuoreka [JOK

30 e€ n3MeHeHnus. KoimuecTBo TemioTsl U hitps://m.cdsoo.ru/fl0c5952
pabota. BHyTpenHsist sHeprus
OJIHOATOMHOT'0 MJI€AJIbHOTO ra3a
31 Buawl reronepenaun buGnnorexa [IOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIUIOEMKOCTD BEILIECTBA.
32 KonnuecTBo TemnoTsl mpu bubmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadaTHbINA MpoIece
3 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €TO bubmmoreka [IOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTuMocTh mporieccoB B IpUPO/IE. bubnnorexa [JOK
Bropoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun aevicteus u K11 TenoBoit bubmnoreka [IOK
MalIyHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJI
37 DKOJIOrHYecKHe MpoOIeMbl
TETJIOPHEPTEeTUKU
18 Ob6o6matomuit ypok «MonekynsapHas bubmnoreka [IOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monekynspaas ¢puszrka. OCHOBBI bubmmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHUKI
40 [TapooGpa3zoBaHue U KOHACHCALIHSL. bub6mmoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
A1 AOCOIIOTHAS ¥ OTHOCUTENbHAS bubmuorexa [JOK
BJIAXHOCTH BO31yxa. HachlieHHbIi n1ap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
4 amopdHbIe Teaa. AHU30TPOIHS CBOWCTB bubmuorexa [JOK
KpucTayios. XKuakue KpucTauisl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUAIIbI
43 [TnaBnenue u KpucTayusamnus. Y nenbHas bu6nuoreka [JOK
TertoTa miasienus. Cyonumarus https://m.edsoo.ru/ff0c6708
bubnuoreka [JOK
44 VYpaBHeHHE TEIIOBOro OanaHca hitps-//m.cdsoo.rw/ f0c6820
45 DneKkTpu3amus Tell. DIEeKTPUIECKUMA bubnmnoreka [JOK
3apsij. J{Ba BUla SJIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ff0c6bce
[IpoBoHUKY, TUATEKTPUKU U
46 H:JIYHPOBO,E[HI/IKI/I. 3aK§H COXpaHEeHUs Bubmrorexa LIOK
https://m.edsoo.ru/ff0c6bce
AIEKTPUUECKOTO0 3apsiaa
47 B3aumoneiictBue 3apsaoB. 3akon Kynona. bubnuorexa [JOK
ToueyHblil 2JEKTPUIECKUN 3aps]T https://m.edsoo.ru/ff0c6ce4
48 Hanpsx€HHOCTB 27IEKTPUUYECKOTO MOJIS. bubmuoreka [JOK




[IpuHIUII CyNIEPIIO3ULINM DIIEKTPUYECKHUX
nosei. JInHuM HanpsoKEHHOCTH

https://m.edsoo.ru/ff0c6df2

49 Pabota cuit 3IeKTpOCTaTUYECKOTO OIS, bu6muotexa [IOK
ITorenmuan. PazHocTh IOTEHIINAIIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY ¥ TUATIEKTPUKH B

50 3JIEKTPOCTATHIECKOM I10JIe bubmorexa TIOK

P ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckas IpOHUIIAEMOCTh
but6mmoreka [JOK
51 OnexTpoéMrkocTh. KoHneHcaTo
p a p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIJIOCKOTO
52 KOHIEHcaTopa. DHEPrus 3apsHKEHHOTO bubmmorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa

53 JlaGopatopHnas pabora H3mepenue 1
ANEKTPOEMKOCTH KOHICHCATOpa
[TpuHIIMTT AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAIHHOTO

54 arrapara, CTpyHHOIO PUHTEPA.

DneKTpocTaTHuecKas 3aluTa.
3a3zeMIIeHHE AIEKTPOIIPHOOPOB
DNEKTPUYECKUN TOK, YCIIOBHUS €r0

55 cymectBoBanus. [locrosiuublil Tok. Cuna
toka. Hanpsbxenue. ConpoTuBIiieHHE.
3akoH OMa JJ1d yyacTka uenu
[TocnenoBarenvHOE, MapauIeNbHOE,

CMEIIaHHOE COEUHEHNE TTPOBOTHUKOB. bu6nuoreka [JOK

56 0.5
Jlabopartopnas pabora «3yuenue https://m.edsoo.ru/ff0c74£0
CMEIIaHHOTO COCTMHEHUS PE3UCTOPOBY

57 PaboTa ¥ MOIITHOCTB JIEKTPUYECKOTO bubmmoreka [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa A1 TOJTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe

bu6nuoreka [JOK
58 3amblkaHue. JlabopaTopnas pabora 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/[C ucTtouyHmKa TOKA U €ro
BHYTPEHHETO COTPOTUBIICHUS»
PesepBusbiil ypok. KontpoabHas padora
59 o T:Me BH}e/:iT OI[I/IHal\F/)II/IKa / P bubmmorexa [{OK
o P https://m.edso0.ru/ff0c8c56
Bcepoccuiickas nmpoBepouHasi pabota
O0600MWAIINHA YPOK
60 «OneKT OJII/IH&I\ZEEK&» / Becepoccuiickas bubmorexa LOK
p p https://m.edsoo.ru/ff0c88be
MpoBepoyHas paborta
DneKTpoHHAs! TPOBOJUMOCTH TBEPIBIX
61 METaJUIOB. 3aBUCUMOCTh COTIPOTUBIICHUS

METAJUIOB OT TeMIEPaTyphI.
CBepxnpoBoIuMOCTb




OnexTpuueckuil Tok B Bakyyme. CBoiicTBa

62 1
AJIEKTPOHHBIX ITyYKOB
[TommynpoBoIHUKH, X COOCTBEHHAST U
63 MpuUMecHas MpoBoIUMOCTh. CBoMCTBa p— 1 bubnnorexa [IOK
n-nepexona. I1omynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpbI
DNEeKTpUYECKU TOK B pacTBOpax u
64 paciuiaBax JEKTPOJIUTOB. 1 bu6nuorexa [IOK
DNEKTPOIIUTUYECKAS TUCCOLIUALINSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIEKTPUYECKHI TOK B razax.
65 CamMmocTosTebHBIN U HECAMOCTOSITEIbHBIN 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0c84ae
pa3psa. Momuus. [Tnazma
DnexTpuyecKue Npubopsl U YyCTPOUCTBA U
66 UX I ;KTI/I‘IGCKOCI:'I thiHeHI}/IIeT% aBUJIa 1 brbmmorexa [HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
KonTponbhas padbota no teme
67 «Qnekrpocraruka. [locTosHHbII 1 bubmuoreka [JOK
AJIEKTPUUECKUN TOK. TOKH B pa3IMuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHEIil ypok. O000maOMUi YpOK 110 | bubnuorexa [JOK
temam 10 kracca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KUIACC

KoandecTBo yacos

DJIEeKTPOHHbIE
Ne Ipakr
wn Tema ypoka KouTpon | muecku nupposbIe
Bcero bHbIE e o0pa3oBaTe/ibHbIC
padoTsI paf]OT pecypesl
ITocTosIHHBIE MarHUTBI U UX
| B3auMO/IecTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [JOK
BekTop MaruuTHOM UHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHTyKIIUU
MarauTHoe 1ose NpoBOJHHUKA C TOKOM.
2 OnrwIT Opcrena. Bzanmonelictsue 1 bubmorexa LIOK
P ) https://m.edsoo.ru/ff0c98fe
IIPOBOJHUKOB C TOKOM
3 JlaboparopHas padorta «3yuenue | 1 bubnmoreka [{JOK
MAarHUTHOTO TOJISI KATYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA
IIPOBOAHUK ¢ TokoM. Cuina Ammnepa.
4 JlaGoparophas pabota «VccnenoBanue 1 1 bubmmorexa LIOK
. patop p https://m.edsoo.ru/ff0c9ac0
JIEMCTBUSI IOCTOSTHHOTO MarHUTa Ha paMKy
C TOKOM»
JelicTBME MAarHUTHOTO TOJIS HA
5 JIBIDKYIIYIOCS 3apsHKEHHYIO YaCTHI 1 bubmmorexa TIOK
Yy P Y Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cunst JlopeHua
OnexTpoMaruuTHas uHAyKuus. [Totok
6 BEKTOpa MarHUTHOM uHIyKuu. DJ1C |
MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu Papanes
7 JlaboparopHas pabota «lccnenoBanue 1 1 bubnuorexa LIOK
SBJICHUSI DJIEKTPOMArHUTHOW MHTyKLIUW» https://m.edsoo.ru/ff0cal 50
NHnyKkTuBHOCTS. SIBIIEHUE
g camouHaykuuu. DJ1C caMonHIyKIUK. 1 bubnuoreka [IOK
OHeprus MarHUTHOTO TOJIS KaTyLIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE T0JIe
TexHuueckue ycTpoicTBa U ux
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
9 AJIEKTPOMATHUTBI, 3JIEKTPOJIBUTATEb, 1
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
MHIYKIMOHHAs NeYb
10 O6o0maromuii ypok « MarHuTHOE T0JIe. 1 bubnuorexa [JOK
DNeKTpOMarHuTHasT MHIYKIIUS https://m.edsoo.ru/ff0cab82
KonTponbhas pabota o teme
11 «MarnutHoe noJyie. DJIeKTpOMarHuTHAsI 1 1 bubmmorera I[IOK
' P https://m.edsoo.ru/ff0cad58
WHTYKITUSD
12 CB0OOOIHBIE MEXaHUYECKUE KOICOAHMS. 1 bubnuoreka [JOK

["apmonnyeckue xKonedanus. Y paBHeHHE

https://m.edsoo.ru/ff0caf06




TapMOHUYECKHUX KOJICOaHHIA.
[IpeBpaiienue sHEPTUN

13

JlaboparopHas pabota «lccrnenoBanue
3aBUCHMOCTH TIEPUO]Ia MAITBIX KOJeOaHUI
T'py3a Ha HUTH OT OAJIMHBI HUTU U MAaCChBL

rpy3a»

14

Koneb6arenbueiii koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHbIE KOJIeOaHNs B
U/IeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTUSI MEXKAY MEXaHUYECKHUMHU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMHU

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

15

16

17

18

19

20

®opmyna ToMcoHa. 3aKOH COXpaHEHUSI
SHEPIUH B UJCATHHOM KOJIeOaTeThbHOM
KOHTYpE

[IpencraBiaeHue O 3aTyXarOIIUX
KoJIeOaHUAX. BBIHYKICHHBIC
MexaHn4uecKue Kojiebanus. Pe3onanc.
BrIHYXICHHBIE 2JIEKTPOMATrHUTHBIE
KoaeOaHus

[Tepemennsblit Tok. CUHYCOMAQIBHBIN
MEpEMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOTO TOKa. AMIUITUTYHOE U
JICUCTBYIOILIEE 3HAYCHHUE CHIIBI TOKA U
HaIpsKEHUS

Tpancdopmarop. [IpousBoactso,
nepeaaya v NoTpediieHNe MEKTPUIECKON
SHEPIrUU

YCTpONCTBO U MPAKTHUECKOE MPUMEHEHHE
AIIEKTPUYECKOTO 3BOHKA, TeHepaTopa
MEPEMEHHOT0 TOKa, TIMHUN
AJeKTpoIepeaad

DKOJIOTHYECKUE PUCKHU IPU MPOU3BOJICTBE
anekTpo3neprun. Kynerypa
HCIIOJIb30BAHUSI DJIEKTPOIHEPTUU B
MMOBCETHEBHOMN KU3HU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

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

21

MexaHu4ecKre BOTHBI, yCIOBUS
pacnpoctpanenus. [lepuon. CkopocThb
pacnpocTpaHeHUs U JJIMHA BOJHBI.
[TonepeuHbie 1 MPOAOTBHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccas4

22

3Byk. CkopocThb 3ByKa. [ poMKOCTb 3ByKa.
BricoTa Tona. TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

ONEKTPOMAarHuTHBIE BOJIHBI, X CBOMCTBA
u ckopocTs. IlIkana 3neKkTpoMarHuTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfel

24

HpI/IHI_II/IHLI PaaruoCBA3U U TCICBUACHUA.




PazButue cpencts cBsa3u. Paguonokanus

Kontponbnas pabora «Konebanus u

bu6mmoreka [IOK

25
BOJIHBD» https://m.edsoo.ru/ff0cc6{8
[TpsimonuHeHOe pacpoCTpaHEeHUE CBETa
26 B g HOPOJHOM ¢ 5 e "Il)“OqTeII)IHLIﬁ bubmmorexa LIOK
HHOPOA pese. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBeta
OTtpakeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cgera. [TocTpoenue n3obpaxxeHuii B bubmmorexa LIOK
’ P P https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3epKajie
[Ipenomiienue ceera. IlonHOe BHyTpeHHEE
28 orpaxxenue. IIpenenbHBIN yToa HOJIHOIO buGmorexa IIOK
P P 4 https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKECHUS
29 JlaGopaTtopHas pabota «3mepenue bubnuoreka [IOK
[10Ka3aTelIsd PEIOMIICHUs CTCKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [ToctpoeHue n3odpakeHuii B
30 nuH3e. PopMysa TOHKOM JIMH3bI bubmmorexa LIOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
YBenuueHue TUH3bI
31 JlaboparopHas pabota «lccienoBanue
CBOMCTB M300paKCHUH B JIMH3AX»
Hucnepcus cera. CoXHBIN COCTaB
32 6emnoro csera. Ler. JlabopaTopHas
pabota «Habumoienue nucnepcun cBeTay
1 HNurtepdepenius ceera. Judpakius bu6nuoreka [JOK
cBera. JludpakunonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsipuzamnus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOpbI U yCTPOMCTBA U
YCIIOBHS MX 0€30MaCHOTO TPUMEHEHUS
['paHuIIBl TPUMEHUMOCTH KJIACCUYECKOU
36 MexaHuku. I[locTymaTel cieuaIbHON Bubmorexa IIOK
' 4 https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHHOCTH
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHH U COKPAILlEHIE bubmmorexa TIOK
P P https://m.edsoo.ru/ff0cfad42
JUTHHBI
DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOM
38 gacTuIbl. CBA3b MacChl C SHEPTUEN U bubmmorexa TIOK
’ p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTrus MOKOs
39 KonTponbnas pabota «Ontrka. OCHOBbI bubnuoreka LIOK
CIIeLIMaIbHON TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf6{0
40 ®oronsl. opmyna [Inanka. DHeprus u bubnuoreka LIOK
UMIYI6C GOTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeiTHE U HcciienoBanne Gotodddekra. bubnuorexa [JOK
Omnpithl A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
42 3akons! pororddexra. YpaBHEeHHE bu6mmoreka [IOK




DOiinmreitna s Gotorddexra. «KpachHas
rparuia» Gorodddexra

https://m.edsoo.ru/ff0d015¢

Hasnenue ceeta. Onbitel I1. H. JIeGenena.

bu6mmoreka [IOK

43 XUMHYECKOe JeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpoucTBa U MPAKTUYECKOE

44 npuMeHeHue: (HoTodIeMeHT, (POTOIaTUHK,

COJTHEYHas OaTapesi, CBETOIHO]]

45 Pemienue 3a1a4 1o tTeMe «JI€MEHTHI bubmuorexa [JOK
KBaHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mopnens aroma Tomcona. OnbIThI

46 Pesepdopra o paccessHUIO 0-9aCTHII. bubmmorera [JOK

https://m.edsoo.ru/ff0d091a
IInanerapnas mojenb aToma
bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noraomnieHue (POTOHOB MpH

48 nepgxone aToma C OJTHOTO y(f)OBHﬂ ’ Bubmmorera [IOK

. https://m.edsoo.ru/ff0d0afa
SHEPTUHU Ha Apyrou. Buabl ciekTpoB
BonHoBele cBolicTBa yacTull. BoiHsl ne

49 Bpoitns. KopryckyasipHO-BOITHOBOM bu6nmoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YCHHE
OTKpbITHE paIuOAKTUBHOCTU. OMBITHI

50 Pezepdopaa mo onpeneneHuto cocrtaBa bubmorexa [OK

https://m.edsoo.ru/ff0d0fd2
PaIuOaKTUBHOTO U3ITYYCHUS
CgoiicTBa anb(da-, 6era-, ramma-

51 U3Ny4eHus. BiausiHue painoakTMBHOCTH
Ha KUBbIE OPTaHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

5 N3oronsl. Anbha-pacnag. DIeKTPOHHBII bubnuorexa [JOK
Y TIO3UTPOHHEIN OeTa-pacnaz. ['amma- https://m.edsoo.ru/ff0d1162
U3JIy4YeHHE
DHeprusi CBSI3u HyKJIOHOB B si/Ipe.

53 S nepHblie peakuuu. SIepHBINA peakTop. bubnuorexa [JOK
[IpoGnembl, MepCreKTUBBI, IKOJTOTUIECKUE https://m.edsoo.ru/ff0d1356
aCIEKThI SAEPHON IHEPTETUKHU
DneMeHTapHbIe YacTUIlbl. OTKpBITHE
MO3UTpOHA. MeToAbl HAOMIOACHUS U

54 pEerucTpaLyy dJIEMEHTapHBIX YaCTHIL. bubnuorexa [JOK
Kpyrusiit cron «@yHaameHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3anMozeicTBus. EAMHCTBO usndeckoii
KApTHUHBI MUP
DTanbl pa3BUTHS ACTPOHOMHUH.

55 [TpuknagHOE€ 1 MUPOBO33PEHUYECKOE

3HauYeHHE acTpoHOMHH. Buj 3BE€31HOTO
Heba. Co3Be3ausi, spKue 3BE3/bI, MIIaHETHI,




X BUIUMOC IBHKCHUC. ConHeuHas
CHCTEMA

56

Connue. ConHeuHast aKTHBHOCTb.
Ncrounuk sneprun ConHua u 3BE37

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKH.
3BE3 bl IVIaBHOU IMOCJIEOBATEILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABIEHUS O
IIPOUCXO0XKIEHNH U 3Botonuu CosHIa U
3BE3 ]

58

59

60

Mineunsiii [lyTe — Hama ["anakTuka.
ITonoxxenne u neuxenue ConaHua B
INamakTuke. I'anakruku. YEpHbIe ObIPHI B
Apax TajJaKkTUK

Bcenennas. Pazoeranue ranaktuk. Teopust
bonsuioro B3psiBa. PenukToBoe
n3iydyeHue. MeTtarajiakTuka

Hepemennsie mpo6ieMbl aCTPOHOMHH

61

62

63

64

KouTtposnbHas pabota «QneMeHThI
ACTPOHOMHH U aCTPOPUIUKI

O6o6maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAILHON U
ATUYECKOM cepax AesiTeNHbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mecto
(U3UKU ¥ ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHUHE MUpa

O6o6maromuit ypok. Ponb pusudeckoit
Teopuu B GOPMUPOBAHUH TIPEICTABICHUN
0 (pu3mueckoit KapTUHEe MUpPa

65

O6o6maromuii ypok. Mecto uzmueckoit
KapTUHBI MUpa B O0OLIEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
NpeJICTaBICHUIN O TIPUPOJIC

66

Pe3epBHbIil ypok. MarHutHoe mnose.
BHGKTPOMaFHI/ITHafI UHAYKOUA

67

Pesepubiitl ypok. OnTuka. OCHOBBI
CIeNUaIbHON TEOPUU OTHOCUTEITLHOCTH

68

Pesepnslii ypok. KBanroBas ¢gusuka.
DJeMeHTBl aCTPOHOMUU U aCTPOPU3UKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM TPOI'PAMMBI

10 KITACC

Kon
NPOBEPSIEMOro
pe3yJbTara

HpOBepﬂeMLIe NpeAMETHBIC PE3YJbTAThI 0CBOCHUSA OCHOBHOI1 06p330BaTeJILHOﬁ
MmporpaMmabl CpeaHET0 oﬁmero 06pa303aﬂnﬂ

10.1

10.2

JleMoHCTpUpOBaTh Ha MpUMeEpax posib U MecTo (u3uku B (GOPMUPOBAHUU

COBPEMEHHON Hay4YHOW KApTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U

TEXHOJIOTHM, B IPAKTUYECKOU IEATEIbHOCTH JIFOAEH

VYuuTBIBaTh IPAHUIBI IPUMEHEHUS U3YUEHHBIX (U3UUECKUX MOJIeNIel: MaTepuaibHas
TOYKA, MHEpLUAIbHASI CUCTEMa OTCUE€Ta, aOCONIOTHO TBEPJAOE TEJIO, MICAIBHBIM TIa3
MOJIEJIA CTPOCHHUS Fa30B, KUIAKOCTEN U TBEPABIX TEJl, TOUYCYHBIN HIEKTPUUECKUH 3apsi]

— TpU peueH PU3NIECKUX 3a1a4

>

10.3

10.4

10.5

Pacnio3naBaTh usndeckue siBieHus (porecchl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJISAPHO-KMHETUYECKOW  TEeOpUHM  CTPOEHHUS  BelIecTBA U
AJIEKTPOJIMHAMUKN: PAaBHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHEWHOE IBUKEHHE,
CBOOOJHOE MaJeHUE Tel, ABM)KEHUE 10 OKPYKHOCTH, MHEpLUS, B3aUMOJICHCTBUE
ten;, nud¢ys3us, OPOyHOBCKOE ABIKEHHE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell,
u3MeHeHHue oO0bEMa TeNl MpU HAarpeBaHUM (OXJIAXACHUHU), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHJEHCAlus, IUIaBJIEHUE, KPHUCTAUIM3alMs, KUIEHHE, BIAXXHOCTh
BO3/yXa, MOBBIILIEHUE JIaBJICHUS ra3a MpHU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBSI3b

MCXKAY IMapaMeTpaMH COCTOSAHHA Ta3a B H3O0IPOLECCAX; DJICKTpU3aluusa TCI,

B3aUMOICUCTBHE 3apsA 0B

OnuceiBaTh MEXaHHUYCCKOC JABHIKCHHC, HCIIOJIb3Y (I)I/ISI/I"ICCKI/IC BCJIMYHUHDBI:
KOOpJAHWHAaTa, IyThb, HEPEMCILICHHUEC, CKOPOCTh, YCKOPCHUC, MAaCCa TECJIa, CUJId, UMITYJILC

TCJIa, KUHCTUYCCKAA OJOHCPrusd, IOTCHLUAJIbHAA OJHCPrusd, MCXaHHUYCCKasd pa60Ta,
MCXaHMYCCKasA MOITHOCTD, IIPU OIMMCAHWU IMPABHUIIBHO TPAKTOBATDH (i)I/ISI/I‘-IeCKI/Iﬁ CMBICJI

HCIIOJIB3YCMbIX BCJIWYHH, HX 0003HaYeHUs U CANHUIIBI, HAaXOJAUTb (I)OpMy.TIBI,

CBA3BIBAIOIINEC JAHHYIO (1)I/ISI/IIIGCKYIO BCJIMYNHY C APYTUMU BCINYNHAMU

OnwuceiBaTh M3y4YCHHbIE TEIJIOBbIE CBOWCTBA TEJI M TEIJIOBBIE SIBICHUS, UCHOIb3Ys
¢du3ndeckne BEIWYHMHBL: JABJICHUE Tra3a, TEeMIleparypa, CpenHss KHHETHYecKas
DHEPTUsl XAOTHYECKOTO JBM)KCHHUS MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS 3HEprusi, padora rasza, koddduuueHt
MOJIE3HOTO JICHCTBUS TEIUIOBOTO ABHTaTeNsl; IPH ONKUCAHUM MPABUIBHO TPAKTOBATH
(GU3NYECKU CMBICI HCIIONB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W EIAWHUIIB,
HAXOIUTHh (HOPMYJIBI, CBS3BIBAIONIME JAHHYIO (H3MUECKYIO BEIHYHHY C JIPYTHMH

BCJINYHUHaAM

10.6

OnuceBaTh HU3YYCHHBIC OJICKTPHYCCKUC CBOMCTBA BCIIECTBA W OJICKTPHUYCCKUC

ABJICHUA (IPOILIECCHI), HCIONB3Ys (PU3NYECKHUE BEIMUYMHBL: DIIEKTPUUYECKHNA 3apsij,




AIIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTH MOJIs, MOTEHIINAJI, PA3HOCTh MOTEHIIMAIIOB; TIPU
OMHMCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX
0003HaYEeHUS U €AMHULIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3HUECKYIO

BCJIIMYHHY C APpYTHUMU BEINYNHAMU

10.7

aHAJIM3UPOBATh (PU3UYECKUE TTPOLIECCHI U SIBJICHUS, UCTIOJIB3YsI PU3NUECKHE 3aKOHBI U

NPUHLMIBL: 3aKOH BcemupHoro tsrotenus, I, II u III 3akonsl HproTOHa, 3aKoH
COXpPAaHEHUsI MEXaHWYECKOM DSHEpPruM, 3aKOH COXPAHEHHS] UMITYJIbCa, MPUHLIUIL
CYHEpIO3UIMN CUJI, NPHUHIMI PaBHONPABUS HHEPLUATIBHBIX CHCTEM OTCUETa;
MOJICKYJIIPHO-KHHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3h
CpeHeW KHHETHYECKOW HHEPTruu TEIUIOBOTO JIBMKCHHUS MOJIEKYJ C aOCOJFOTHOM
TEMIIepaTypoM, MEpPBbIA 3aKOH TEPMOJMHAMMKH; 3aKOH COXPAHEHUS BJIEKTPUUECKOTO
3apsina, 3aKoH KysoHa; mpu 3TOM pa3innyaTh CIOBECHYIO (DOPMYITHMPOBKY 3aKOHA, €r0

MaTEMaTUYCCKOC BBIPAKCHUEC U yCIIOBUA (FpaHI/II_U:I, O6HaCTI/I) IIPpUMCHUMOCTH

10.8

10.9

KU3HU

OOBSICHATL OCHOBHBIE IMPUHIUIIBI I(eﬁCTBHH MallvH, HpI/I60pOB Hn TCXHHUYCCKUX

YCTPOﬁCTB; pas3inuaTtb YCJIOBUA HUX 0€30I1aCHOT0 HCIOJIL30BAHUS B HOBCG,HHCBHOﬁ

BBINOHATE 9KCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PU3UYECKUX SBJICHUN U MTPOIIECCOB C
UCTIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHHH; NpU STOM (OPMYIHPOBATH
npobiieMy (3amady) W THUIMOTE3y Y4eOHOTrO 3KCICpUMEHTa, COOMPATh YCTAaHOBKY W3

MMpCIIOKCHHOI'O O60py,HOBaHI/I$I, IIpOBOAUTH OIIBIT U (l)OpMy.]'II/II)OBaTB BBIBOBI

10.10

10.11

OLICHKH ITOTPEIHOCTEN U3MEPEHUI

OCYHIGCTBJ'IHTB IpsAMBIC U KOCBCHHBIC H3MCPCHUA (1)I/IBI/I‘ICCKI/IX BCJIMNYHH, IIPpHU 3TOM

BLI6I/IpaTB OIITHUMAJIBLHBIN CII0CO0 HU3MCEPCHUA W HCIIOJIB30BATb HM3BCCTHBIC MCTO/bI

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMHU C HCIIOJb30BaHHEM
OpsSMBIX HM3MEPEHHIA; TPU 3TOM KOHCTPYHUpPOBATh YCTAHOBKY, (PHKCHPOBATH
pe3yabTaThl TONYYEHHOH 3aBHUCUMOCTH (U3UYECKUX BEIUYMH B BUAC TaOIUI H

Fpa(l)I/IKOB, ACJIaTh BBIBOABI 110 PE3YJIbTaTaAM HCCICAOBaHUA

10.12

10.13

CobmoiaTh npaBuiia 0€30MacHOTO TpyJa MpHU IMPOBEIEHUU HCCIEIOBAaHUI B paMKal
y4eOHOro HKCHEpUMEHTa, y4eOHO-HUCCIIE0BATENLCKOM | MPOEKTHON JEeSTEIbHOCTH C

UCIIOJIb30BAaHUEM U3MEPUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000pY10BaHHS

Pematp pacuérHpie 3amauM ¢ SBHO 3aJaHHOM (DU3MUECKON MOJENbI0, HCHONB3YS
¢u3nYecKue 3aKOHbI W TIPUHIMIIBI; HA OCHOBE aHAlM3a YCJIOBHS 3a7a4d BHIOMPATH
(U3UYECKYI0 MOJIEeb, BBIICIATh (U3MUECKUE BEIMYUHBI M (POPMYIIBI, HEOOXOIUMBIC
sl €€ pelleHus, MPOBOAUTH PAacU€Thl U OLEHUBATH PEATBHOCTh MOJYYEHHOIO

3HA4YCHUA (bI/I3I/I‘ICCKOI71 BCIIMYHHBI

10.14

Pemate KkadecTBEHHbIE 3aJauu: BbICTPAWBaTh JIOTUYECKM HENPOTHUBOPEUUBYIO
LENOYKY PACCYXIEHUH C ONOpONl Ha MH3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

bu3ndecKue IBICHUS

10.15

Hcnonp30BaTh MNpU pelIEHWH Y4YeOHBIX 3aJad COBPEMEHHblE HH(OPMalMOHHbBIE

TEXHOJIOTMM [UISl TOWCKA, CTPYKTYpHUPOBAHUS, HWHTEPIPETALUH W TPEICTABICHUS




yueOHOM ¥ HAay4HO-TIOMYJISIPHOH WH(POpPMALMU, TONYYEHHOW U3 pa3IM4YHbIX

HUCTOYHUKOB; KPUTHYECKU aHAIM3UPOBATH MMOTyIaeMyI0 HH(POPMAITHIO

10.16

[lpuBOAWTH TpHUMEpPH BKIAJa POCCHUHCKMX M 3apyOeXHBIX YUYEHBIX-(HU3UKOB B
pa3BUTHE HayKH, 00BSCHEHHE TPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKHU H

TEXHOJIOTUH

10.17

Hcnonb3oBats TCOPCTUUCCKHUEC 3HAHUA II0 (1)I/I3I/IKC B HOBCGI[HGBHOI\/JI KU3HU JIs1
obecrieueHnss 0€30MaCHOCTH TP OOpaleHuu ¢ NpuOOpaMH W TEXHUYECKUMH
YCTPOWCTBAMHU, U COXPAHEHHUS 3JI0POBbSI U COONIOJICHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYXKAIOLIEH cpee

10.18

PabGorate B rpymnme ¢ BBIMOJHEHHEM PA3IUYHBIX COLMAIIBHBIX POJICH, TUIAHHUPOBATH
paboTy Tpymnmbl, paUoOHAIBHO pACIPENeNsaTh OO0S3aHHOCTH U IUIAHUPOBATH

ACATCIIbHOCTD B HECCTAHAAPTHBIX CUTYyallUsAX, aICKBATHO OLICHUBATH BKJIAJ] KAXXJI0TI'0

N3 YYaCTHUKOB I'DYIIIIbI B PCHICHUC paCCManHBaeMOﬁ l'IpO6J'ICMBI

11 KJTACC

Kon
NpPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa3oBaTeibHOM
MPOrpaMMbl CpeHero 00uero 0Opa3oBaHus

11.1

11.2

JleMoHCTpHpOBaTh Ha TpUMEpax poilb U MecTo (GU3UKH B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTUHbBI MHUpAa, B PAa3BUTHH COBPEMEHHOW TEXHHUKU H
TEXHOJIOTUM, B IPAKTHUYECKOW JEATEIBHOCTH IIOJEH, LEIOCTHOCTh M E€IAUHCTBO
¢bu3nueckoil KapTUHBI MUpa

Y4YuThIBaTh TPaHMLBl NPUMEHEHHsS] M3YYEHHBIX (PU3MUECKUX MOJENel: TOUYEUHBIH
DIIEKTPUYECKUM 3apsf, sSACpHas MOJENb aTOMa, HyKIOHHAas MOJEIb aTOMHOIO sapa

IIPU peIIeHnU PU3NYECKUX 3a]ad

11.3

PacnioznaBath puznyeckue siBieHus (IpOLECcChl) U OOBACHATh UX HA OCHOBE 3aKOHOB

DIIEKTPOAMHAMHUKN W KBAaHTOBOW (PM3WKH: AJIEKTPHUYECKAs MPOBOIUMOCTH, TEIJIOBOE,
CBETOBOE, XMMHUYECKOE, MarHUTHOE JeMCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB,
3JIEKTPOMAarHUTHAasl MHIYKIMs, 1eHCTBIE MAarHUTHOT'O MOJIS Ha MPOBOIHUK C TOKOM U

JBWDKYILUICS 3apsl, SJEKTPOMAarHUTHbIE KOJIEOAHUS W BOJHBI, NPAMOJIMHENHHOE
pacrpoCcTpaHEHHUE CBeTa, OTpPaKEHHE, MPEIOMIICHHE, MHTephepeHIus, AUdpaKIus U
HOJIsIpU3alusl CBeTa, JAUCHEpCUs cBeTa, ¢orodnekTpuueckuil 3¢ ekt (horoaddexr),
CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEHYAaTOro CHEKTpa aromMa BOAOpPOJa,

€CTCCTBCHHAA U UCKYCCTBCHHAA PaIHOAKTHUBHOCTD

11.4

OnuceBaTh HN3YYCHHBIC CBOMCTBaA BCIICCTBA (3J'ICKTpI/I'—IeCKI/Ie, Mar"HuTHBIC,
OINTHYCCKUEC, DJICKTPUICCKYIO ITIPOBOAMMOCTE PA3JIMYHBIX cpen) N DJICKTPOMArHuTHBLIC
SIBJICHUA (HpOHCCCLI), HCIIOJIb3YS (I)I/I3I/I‘{eCI(I/IC BCJIIMYHHBI: C-)J'IeKTpI/I‘-IeCKI/Iﬁ 3apsan, cuiia

TOKA, SJICKTPUYCCKOC HAIPSKCHUC, JSJICKTPUYCCKOC COIIPOTHUBIICHUC, PA3HOCTb




norennuanos, J/1C, pabora Toka, MHAYKIIMSI MATHUTHOTO TIOJISL, crijia AMIepa, cuiia
JlopeHnia, MHIYKTUBHOCTD KAaTYIIKU, YHEPTUS SJIEKTPUUECKOTO U MAarHUTHOTO TOJIEH,
MEepUoJl M YacToTa KojieOaHWH B KoyeOaTeIbHOM KOHTYpE, 3apsii W CHiIa TOKa B
MpoIlecce TapMOHUYECKHX JJICKTPOMAarHUTHBIX KoyeOaHuid, (POKyCHOE pacCTOsSHUE U
ONTHYECKAsl CHJIA JIMH3BI; TP OMMCAHUU TIPABIIILHO TPAKTOBATh (PH3UIECKHIA CMBICIT
UCTIONB3YEMBIX BEIIMYMH, WX OOO3HAYCHWS W EIUHHIIBI; YyKa3bIBaTh (HopMyIisl,

CBA3bIBAIOINNEC TAHHYIO (bI/ISI/I‘leCKYIO BCIIMYHHY C IPpYT'UMHU BCINYHHAMU

11.5

11.6

BCINYHMHBI

OnwuceiBaTh M3y4YeHHbIE KBAHTOBBIE SIBJICHUS WU TPOLIECCHI, UCHONB3Ys (U3UUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, [UIMHA BOJIHBI M 4YacTOTa CBETA,
SHEprus U UMITyJbC (HOTOHA, NEPUOJ MOJIypaciaia, YHEPIrus CBSI3M ATOMHBIX S7Ep;
IPY ONMCAHUU TPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICI UCTIONIB3YEMBIX BEJTMUNH,
uX O0O3HAUYEeHUS M EAWHUIIBI; YKa3blBaTh (DOPMYIbI, CBS3BIBAIOLINE JAHHYIO

(1)I/I3I/I‘ICCKYI-O BCJIIMYUHY C APpYTHUMU BCIIMYNHAMU, BBIYUCIIATH 3HAUCHUC (I)I/I3I/I‘ICCKOI>'I

AHanu3upoBaTh GU3NYECKUE MPOIECCHI U SABIICHUS, UCTIONb3YsI (PU3NUECKHE 3aKOHBI U
OPUHLMIBL: 3aKOH OMa, 3aKOHBI IOCJIEJJOBATEIBHOTO U TMApaJIICIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3aK0H J[>koynst — JIeHI1a, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO PACHPOCTPAHEHUS] CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHBI
IPEeNOMJICHUSI CBETa, ypaBHEHHE ODWHIITeHHa anst ¢Goroddekra, 3aKOH COXPAHEHUS
OHEPIUH, 3aKOH COXPAHECHMS UMITYJIbCA, 3aKOH COXPAHEHMS DJIEKTPUYECKOIO 3apsaa,
3aKOH COXPAaHEHHs MacCOBOIO YHMCIIA, IOCTyJaTbl bopa, 3aKOH pajgHOaKTHUBHOIO
pacmana; TMpH OTOM pa3nuyaTh CIOBECHYI (OpPMYIUPOBKY 3aKOHA, €ro

MaTEMaTUYCCKOC BBIPAKCHUC U yCIIOBUA (FpaHI/II_U:I, O6HaCTI/I) IIPpUMCHUMOCTH

11.7

11.8

11.9

JINH30M

OHpeZ[eJ'IHTB HAIlpaBJICHUEC BCKTOPAa HHAYKIOHWU MArHUTHOTO IIOJII IMPOBOJHHUKA C

TOKOM, CHJIbI AMnepa U CHJIBI HopeHua

CTpOI/ITL N OIIMCBIBATH I/I306pa)KeHI/IC, CO3JaBacMoO€C IIUIOCKUM 3CPKAJIOM, TOHKOH

BBIMONHATE SKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PU3UYECKUX SBJICHUN U MPOIIECCOB C
UCIIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEpPEHH; mpu 3TOM (OpMYJIHUpOBATH
npoOiemMy (3amady) W TUIOTE3y Y4eOHOro SKCIEpPUMEHTa, COOMpaTh yCTAaHOBKY W3

MMPEAJIOKCHHOT'O 060pyI[OBaHI/I$I, MPOBOAUTD OIIBIT U (pOpMyJ'H/IpOBaTb BBIBOBI

11.10

OC}’HIGCTBJ'ISITB IpsAMBIC U KOCBCHHBIC H3MCPCHUA (1)I/I3I/I'-ICCKI/IX BCJIWYHH, IIPpHU 3TOM
BLI6I/IpaTB OIITUMAJIBHBII CIIOCO0 HU3MCPCHUA W HCIIOJIB30BAaThb HM3BCCTHBIC MCTO/bI

OLICHKH ITOTPELIHOCTEY U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (U3MYECKUX BEIUYMH C HCIOJIB30BAHUEM TMPSAMBIX
U3MEpPEHHUH; TpHU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHpPOBATh pE3yJIbTaThl
MOJTy4YE€HHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUE TaOJIUL U TpaduKOB, 1e1aTh

BBIBOJBI 11O PE3yJIbTaTaM UCCIICAOBAHU A

11.12

CobmroaTh paBmiia 0€30MacHOTO TPY/Ia IPH MPOBEACHUHN UCCIICIOBAHUIA B paMKax

yqe6H0ro 9KCIICPUMCHTA, yqe6HO-HCCHCHOBaTCHBCKOﬁ u HpO@KTHOﬁ ACATCIIBHOCTHU




C MCIIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a00opaTopHOro 000py10BaHUS

11.13

Pemate pacu€rHble 3a7auu C SBHO 33JaHHOW (DU3UYECKON MOJIENBIO, HCIIONB3YS
¢u3uueckre 3aKOHBI M NPUHIMIBI; HA OCHOBE aHAJIM3a YCJIOBHUS 3aJadd BHIOMPATH
($u3UUECKyr0 MOJeNb, BBIACTATh (U3NUYECKUE BEIUUMHBI M (OPMYIIBI, HEOOXOIUMBIC
st e€ pelieHus, NPOBOAWTH PACUYEThl M OLCHUBATh PEATBHOCTh IIOJYYCHHOTO

3HA4YCHUA (bHSH‘IGCKOﬁ BCINMYHMHBI

11.14

Pemath kadecTBeHHbIE 3aJayd: BBICTPAWBAaTh JIOTHYECKH HEMPOTUBOPEUHBYIO
LENOYKY pacCyXJIEeHUH C Omopoil Ha WH3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U

busznyecKue SIBICHUS

11.15

11.16

11.17

Hcnonb30BaTh TNpH pelIeHUH Y4eOHBIX 3a7ady COBPEMEHHBIE HH(OpMAIOHHBIE
TEXHOJIOTMM [UISl TIOHUCKA, CTPYKTYpPHUPOBAHUS, HMHTEPIPETALUU W IIPEICTaBICHUS

yueOHOIl M Hay4HO-NOMYJSApHOH HWH(POpPMALMU, TOJNYYEHHOH U3  pa3IM4HbIX

HCTOYHHUKOB,; KPUTHYCCKHU dHAJIN3UPOBATH ITOJTYHACMYIO I/IH(I)OpMaI_[I/IIO

00BACHATH IMPUHIUIIbLI HeﬁCTBHﬂ MallnH, HpI/I60pOB U TCXHHUYCCKHUX YCTpOﬁCTB;

pas3iiniyaTtb yCJIOBUA UX 0€30IaCHOr0 NCIOJIL30BaHMS B HOBC@I[HGBHOI‘/'I KHN3HU

[IpuBoauTH mNpUMEpPHl BKJIaJa POCCUHUCKUX U 3apyOCKHBIX YYEHBIX-(DU3UKOB B
pa3BuUTHE HAyKH, B 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU

U TEXHOJIOTUH

11.18

11.19

Hcnonn3oBaTh TCOPCTUUCCKHUEC 3HAHUA TI0 (1)I/I3I/IKG B HOBCGI[HCBHOﬁ KU3HHU I
oOecrieyeHnss 0€30MaCHOCTH TpPH OOpalleHuH ¢ M[pudoOpaMH M TEXHUYECKUMHU

YCTPOﬁCTBaMH, A1 COXpAaHCHHA 3O0POBbA H CO6J'IIOI[€HI/I$I HOPpM 3KOJIOTHYECKOI'O

MOBEJICHUS B OKPYIKaIOIIeH cpezie

PaGorare B rpyImme ¢ BBIMOJTHEHHEM pAa3WYHBIX COIMAIBHBIX POJIEH, MIAHUPOBATH
paboTy TpyIIbl, palUOHAIBHO pACHpPEACNATh OOSI3aHHOCTH U IUIAHUPOBATh
JIEATEIIbHOCTh B HECTAaHAAPTHBIX CUTYALUAX, aJICKBAaTHO OLICHUBATH BKJIAJ KaXJI0TO U3

YYaCTHHUKOB TPYIIIBI B pEIIeHUE paccMaTprUBaeMoi MpoOIeMbl




IHPOBEPA

EMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon
Kox npoBepsiemoro 3jiemenTa IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
pasaeJia
OU3NUKA 1 METO/IbI HAYYHOI'O [TO3HAHUA
®uzuka — Hayka o npupoje. Hayunsie MeToabl MO3HAHUS
1.1 OKpy>Karolero mMupa. Ponp skcnepumMeHTa U TEOpUH B
MIPOLIECCE MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE
1 MopenupoBanue (QU3NYECKUX SIBICHUH W IPOIIECCOB.
Hayunble runoressl. ®dusnyueckue 3aKOHbI U TEOPHH.
1o I'panunel mpuMeHuMoOcTH  (U3WYECKUX  3aKOHOB.
' [Mpunmun coorBercTBus. Pomp m mecto ¢usukm B
(hOopMUPOBaHNUY COBPEMEHHOM HAyYHOUW KapTUHBI MUDA, B
MIPAKTUYECKOH EATEIbHOCTH JII0IeN
2 MEXAHHKA
#H#HParHKIHEMATUKA
Mexanuueckoe JBUYKEHUE. OTHOCHUTENBHOCTh
2.1.1 MEXaHUYECKOT'O IBIDKCHUS. Cucrema OTCcUYéTa.
Tpaexropus
Ilepemerienne, CKOPOCTh (CpeIHsSI CKOPOCThb, MTHOBEHHAs
212 CKOpPOCTb) M YCKOPEHHE MATE€pUAIbHOM TOYKH, HX
o MPOEKIIMM HA OCU CHUCTeMBbl KoopauHatr. CrokeHue
IIEPEMELICHUH U CIIOKEHUE CKOPOCTEN
| PaBHOMEpHOE U PABHOYCKOPEHHOE MpPSMOJIMHEIHOE
)13 nBukeHue. I'paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH,
o YCKOpEHUS, MYTU U TIEPEMEIICHUS] MaTepUaIbHOM TOYKH
21 OT BpeMEHH
2.1.4 CBoOoaHOE mageHne. Y CKOpeHne CBOOOHOTO MaICHUS
KpuBonuueriHoe nBm>XeHue. PaBHOMEpHOE BUXKEHUE
515 MaTepuaibHOM TOYKM TIO OKPYKHOCTH.  YTJIOBas
o CKOpOCTb, JHMHEHHass ckopocThb. llepuon u wyacrora.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
916 TexHuueckue  yCTpOMCTBA:  CHUIAOMETP,  JBUXKEHUE
o CHapS/IOB, LICTTHBIE M PEMEHHBIE TIepeIaun
[Ipaktnueckne  pabotel.  M3mepeHne  MTIHOBEHHOM
2.1.7 ckopocTH. MccnenoBaHue COOTHOIIEHUS MEXY ITyTSIMH,
MPONJCHHBIMU TEJIOM 3a I0CJIEI0BaTeNIbHbIE paBHbIC




MPOMEKYTKH BPEMEHH MPHU PAaBHOYCKOPEHHOM JBUKEHUU
C HayaJbHOM CKOPOCTBIO, DPaBHOM Hymo. M3ydeHue
JBIDKCHUSI IIapuKa B BS3KOW KUJAKOCTH. M3ydeHue

JABHXKXCHUA TCJIA, 6pOH_I€HHOI‘O TOPHU30HTAJIBHO

2.2

#HPartH#IMHAMUKA

2.2.1

[Ipuauun otHocurenbHOCTH ['anmuies. llepBbiii 3akoH

Hprorona. MHepimanbHble CUCTEMBI OTCUETA

222

Macca Ttena. Cuna. [IpuHIMO Cynepno3uiuu CUil

223

Bropoii 3akon HproTOoHa mJisi MaTepuaqibHOW TOYKH B
unepuuanbHoil cucreme otrcuéra (MCO). Tperuit 3axkoH

HeroTona nns MAaTCPpHAJIbHBIX TOYCK

224

3akoH BceMupHoro Tsarotenus. Cuna tsxectu. llepas

KOCMHYCCKaAsA CKOPOCTb. Bec tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuiia TPEHHUS CKOJIbKECHUS
u cwia TpeHus mokos. Koadpdumument tpenms. Cuna
COIPOTHBIICHHSI TIPU JIBUKCHUU TeJa B KUIKOCTH WU

rasc

[TocTynaTenbHOE U BpaIlaTeIbHOE ABHKEHHE a0COIIOTHO

TBEPOrO TeJla

2.2.8

229

2.2.10

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHU. IInedo

cuibl. YcioBus paBHoBecust TBEpaoro Tena B UCO

Texnuueckue yCTpOﬁCTBaZ MNOJUIMITHUKH, ABHXKCHUC

HNCKYCCTBCHHBLIX CITYTHUKOB

| [IpakTueckue paboThl. I3yuenue aBuxkeHHs Opycka 1O
HAKJIOHHOH MJIOCKOCTH MO/ 1€ ICTBUEM HECKOJIBKHUX CHIIL.
Uccnenosanue 3aBHCHUMOCTH cuI YOPYTOCTH,
BO3HHUKAIOIIUX B e(pOpMUPYEMOH NPY>KUHE U PE3UHOBOM
oOpasie, or BenmuuuHbl ux nedopmanuu. MccrnemnoBanue
YCIIOBUM paBHOBECHsA TBEPAOrO Tela, HMMEIOLIETO OCh

BpAILICHUS

23

#H#Par###3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMnynbec maTeprabHON TOYKH, CHCTEMBI MaTEPHUAIBHBIX

TOYCK. I/IMHy.HBC CHJIBI U UBSMCHCHHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus wumnyiasca B MCO. PeaxktuBHOE

IBIDKEHHE

233

PaGora cuiiet




234

MonIHOCTE CUJIBI

Kunernueckas sHeprus MmaTepuaibHOM TOUKU. Teopema o

235 .
KUHETHUYECKOMN SHEPTUr
[TorenumansHas 3Heprus. IloTeHumManbHas SHEpPrus
2.3.6 ynpyro nedopmupoBaHHOW mnpyxkuHbL [loTeHIMambHas
SHEPrus Telia BOIM3H MOBEPXHOCTH 3eMITH
[loTennumanbHpie W HeMOTEHUUANbHbIE CUIbl. CBs3b
)37 paboThl  HENMOTEHIHUANbHBIX CHJI C  H3MEHEHHEM
o MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUn
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHnu4ecKue yCTpOMCTBA: IBUKEHUE DAKET, BOJOMET,
o KOIlep, NPy XKUHHBIM MUCTONET
[IpakTuueckue paboTel. M3ydeHue CBS3M CKOPOCTEH Ten
2.3.10 npu Heynpyrom ypaape. WccnenoBanue cBsi3u palOTHI

CHJIBI C U3MEHEHHUEM MEXaHUUYECKOM OHCPIuH TCJjia

3 MOJIEKVYJIIPHAA ®U3UKA U TEPMOJIMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUN
OCHOBHBIE  IIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOU
3.1.1 teopun. bpoyHoBckoe nBmxkenue. Juddysus. Xapakrep
JBUKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Mopnenu cTpoeHusi razoB, KUIAKOCTEH M TBEPABIX Tl U
312 00BbsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJIEIeH
Macca wmonekyn. KomnugectBo BemectBa. I[locTosiHHas
313 ABorazpo
| TennmoBoe paBHOBecue. TemmepaTypa u €€ H3MEpPEHHE.
314 [Ixamna remneparyp Llenscus
> Mognens upeanpHOoro raza. OCHOBHOE ypaBHEHHE
313 MOJIEKYJISIPHO-KUHETHYECKOI TE€OpUU UACabHOTO rasa
AOcomoTHasT ~ Temmeparypa Kak ~ Mepa  CpeIHeu
3.1.6 KMHETUYECKOW HHEPrMM TEIUIOBOTO JIBUKEHUS YacCTHIL
raza. [IlIkana remnepatyp KenbBuna
3.1.7 VpaBnenue Knanelipona — Menaeneena. 3akoH JanbToHa
I'a3oBble 3akoHBl. M30mpoueccel B HIACAIBHOM Ta3e C
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BELIECTBA:  M30TEpMa,
n30xopa, u3obapa
3.1.9 TexHuueckue ycTporucTBa: TEPMOMETP, OapoOMeTp




3.1.10

[IpakTnueckue paboThl. M3mepeHune Macchl BO3JayXa B
KJIACCHOM KoMHare. MccnenoBaHue 3aBUCHUMOCTH MEXKITY

napaMeTpamM# COCTOSIHUS Pa3peKEHHOT0 Ta3a

3.2

33

OCHOBbI TEPMOJMHAMMKNA

3.2.1

Tepmonunamuyeckass cucrema. BHYTpeHHss SHeprus

TEPMOAMHAMHYECKON CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUS

322

KomnyectBo Temotel M pabota. BHyTpeHHSAs s>Heprus

OJHOATOMHOI'O NACAJIbHOI'O ra3a

323

324

Bunel Teronepenauu: TEMIONPOBOJHOCTb, KOHBEKLHS,
W3JIy4CHHE. TemnoéMKkocTh Tena. VY nenbHas
TEIUIOEMKOCTh BelecTBa. Pacdyér konmuuyecTBa TEIIOTHI

Y TeIuIonepeiaue

[lepBriii 3akoH TepMoauHamMuKu. [IpumMeHeHHE TEepBOro

3aKOHa TEPMOJMHAMUKHU K H3ompoleccaM. ['paduueckast

UHTEpIpeTanus paboThl ra3a

3.25

3.2.6

3.2.7

TermmoBsle MamiuHbl. TIpUHIUIB JEHCTBUSA TEILUIOBBIX
MamwH. [IpeoOpa3oBaHus JHEPrUU B TEIJIOBBIX
MamuHax. Koaddunuent momesnoro nedcteus (mainee —

KIIM) TermoBoit mamuusl. [ukn Kapuo u ero KIIJ]

Bropoit  3akon  TepmomumHamuku.  HeoOGpatumocTh

IIpoueccoB B IMpHUpoJac. Tennossie JABUTAaTCIIN.

DKOJI0ru4ecKHe MpoosIeMbl TEIJIOIHEPTEeTUKU

TexHWYecKue YCTpOMCTBA: JBHUIATElb BHYTPEHHETO

CropaHus, OBITOBOM XOJOAUJIbHUK, KOHAUIIUOHECD

3.2.8

IIpakTnueckue paboTHI. H3mepenne YAEIbHON

TEIJIOEMKOCTH

##H#Par### Al PETATHBIE COCTOSAHUA BEILHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[lapooOpa3zoBanue u KoHaeHcauus. Vcnapenwe u
KUIIEHHe.  YJenpHas  TemioTa  MMapooOpa3oBaHUS.

3aBUCUMOCTD TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS

332

AOcomoTHasT M OTHOCUTEIbHAS BIIAXKHOCTh BO3/JyXa.

Haceimennsrii nap

333

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena.
AHN30TpONMS CBOWCTB KpUCTAILIOB. JKuaKue KpucTamibl.

CoBpeMEeHHbIE MAaTEPHUAITBI

334

[InaBneHne u KpucTtau3zanusa. YAelbHas TeMIoTa

iaBienus. Cyonumanus




3.3.5 VYpaBHeHue TerioBoro OamaHca
TexHuyeckue yCTpPOMCTBA: TUTPOMETP U TCHXPOMETP,
336 KaJIOPUMETP, TEXHOJOTUU TIOJYUYEHHS] COBPEMEHHBIX
o MarepuaioB, B TOM UHWCIE HAHOMATEpUAIOB, U
HaHOTEXHOJIOTUHU
3.3.7 [IpakTudeckue paboThl. Mi3MepeHne BIaKHOCTH BO3yXa
4 DJIEKTPOAMMHAMUKA
###HPar###IJIEKTPOCTATUKA
Al DneKTpu3aiusl Tel. OJeKTpudeckuil 3apsa. JlBa Buaa
o AIEKTPUUECKUX 3aPsiI0B
4.1.2 | [IpoBOIHUKY, TUAIEKTPUKH U MTOIYIIPOBOIHUKHI
4.13 | 3aKOH COXpaHEHUsI AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiicTBue 3apsaoB. 3akon Kynona
| OnexTpuueckoe mosie. HanpsKEHHOCTh 37IEKTPUUECKOTO
4.1.5 nond. IlpuHuun cynepnosuumu. JluHMM HanpsKEHHOCTH
AIEKTPUYECKOTO OIS
416 | PabGora cun amekrpocrarmdeckoro mois. IloreHnman.
41 o Pa3nocth norenunanon
417 [IpoBomHMKM W JOUAPNEKTPUKA B TIOCTOSHHOM
o 3IEKTPUUECKOM noJje. JuanekTpudeckas NpoOHUIaeMOCThb
DNEeKTPOEMKOCTb. Konnencarop. DNEeKTPOEMKOCTh
4.1.8 IUIOCKOTO  KOHJEHCAaTopa.  OJHEprus  3apsyKEHHOTO
KOHJIEHCATOpa
TexHUuecKrue YCTPONCTBA: AJIEKTPOCKOI, 3JIEKTPOMETP,
419 ANEKTPOCTATUYECKAs 3almTa, 3a3eMIIeHue
o ANEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIH
MIPUHTED
41.10 [IpakTnueckue paboTel. M3MepeHue 31eKTpPOEMKOCTH
o KOH/JIEHCaTOopa
#HHHPar#HITOCTOSHHBIN SJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX CPEJIAX
401 VYcnoBust CylecTBOBAHMS IOCTOSIHHOTO 3JIEKTPUYECKOIO
o toka. Mctounuku Toka. Cuna toka. [locTosTHHBIN TOK
4o 422 Hanpspkenue. 3akon Oma 1l ydacTka Lenu
. 423 DNeKTpUYECKoe CONIPOTUBJICHHUE. VY nenbHOE
o CONPOTHUBJICHUE BELIECTBA
404 [TocnenoBarensHoE, napajuieiabHoe, CMELIaHHOE

COCAUHCHHUC ITPOBOJHUKOB




4.2.5 Pabota snexkrpuueckoro Toka. 3akoH Jxoyins — Jlenma

4.2.6 MOUIHOCTH AEKTPUUECKOTO TOKA

anekTponBwkymias cuwia (manee — DJIC) u BHyTpeHHEe
4.2.7 COMPOTHUBJICHUE UCTOYHUKA TOKA. 3aKoH OMa J1sl IOJTHOM

(3aMKHYTOI) 251eKTprueckoi 1enu. KopoTrkoe 3ambikaHue

DNeKTpOHHAs  NPOBOJMMOCTH  TBEPIABIX  METAJIIOB.
4.2.8 3aBUCUMOCTh COINPOTUBIICHUS METaJJIOB oT

Temnepatypbl. CBEpXIpOBOIUMOCTD

429 DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX

ITy4YKOB
ITomynpoBoiHUKHY. CoOcTBeHHass W IpHUMecHas
4.2.10 MPOBOAMMOCTh  MOJYNpoBOAHMKOB.  CBoiicTBa  p-n

nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI

4r 11 DNEeKTPUYCCKUN TOK B AJIEKTPOJIUTAX.
DNEKTPOIIUTUYECKAS TUCCOLUALINS. DICKTPOIU3

OnekTpuyeckuii TOK B ra3zax. (CaMOCTOSTENbHBIA W
4.2.12 HECAMOCTOSITEIbHBIN  pa3ps/l. Paznuynbie  THIBI

CaMOCTOATENIBHOrO pa3psaaa. Monnus. [lna3zma

TexHuueckue yCTpOMCTBA: aMIIepMETp, BOJIBTMETP,
peocTar, MCTOUYHUKM TOKa, DJIEKTpOHArpeBaTelbHbIE
4.2.13 pUOOPBI, AIEKTPOOCBETUTENIbHBIE MPHUOOPHI, TEPMOMETP
COIIPOTHUBIICHUSI, BAaKyyMHBIH JHOJ, TEPMUCTOPBl U

(hOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN JHO/, TAIbBAHUKA

[IpakTnueckue  paGoTbl.  M3yueHue  cMeHIaHHOTO
COEMHEHMSI PE3UCTOPOB.

4.2.14
N3mepenne DJIC ucTtoyHMKa TOKa M €ro BHYTPEHHETO

COIIPOTHUBJICHUS. Ha6JIIO,[[CHI/Ie 9JICKTPOJIM3a

11 KITACC

Kox
pasn

¢Jjia

KoamnposepsieMoro yjiemMeHTa [IpoBepsieMble 31eMeHTHI CO/IEPKAHUS

4

4.3

SJIEKTPOAMHAMUKA
##HHPartH#M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHA S UHAYKIUA

TlocTostHHBIE MarHUTHL. B3anMoaericTBrE TTOCTOSTHHBIX
4.3.1

Mar"duToB

MarnutHoe mnosne. Bexkrop MarHUTHONM HWHAYKIUH.
43.2
[Ipunmun  cynepno3uumu.  JIMHMM ~ MAarHUTHOMN




uHayKuu. KapTuHa nMHUA MarHUTHOM WHIYKIHH

I10JIA IIOCTOAHHBIX MarHuTOB

MarnutHOEe 1OJI€ HPOBOJHHMKA ¢ TOKOM. Kapruna

JMHAM  TIOJIS JJIMHHOI'O IIPsAMOIro IIpOBOAHHKA U

433 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJAHMKA, KATyIIKH C
TOKOM. OneIT Opcrena. BzaunmogeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, e€ MOJyJib U HalpaBJieHUE
Cuna Jlopenua, e€ Motysib U HanpasiieHue. J{BuxeHue
4.3.5 3apsUKEHHOM 4YacTULbl B OJAHOPOJHOM MAarHUTHOM
niosie. Pabota cuiel Jlopenia
4.3.6 SIBneHue IIEeKTPOMAarHuTHOM UHAYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKUIUU
OJIC nnaykuuu. 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIMH
4.3.8 Dapaes
| Buxpesoe anextpuueckoe mone. DJC WHAYKIUH B
4.3.9 [IPOBOJHUKE,  JNBWXYLIEMCS  IIOCTyHATeIbHO B
OJTHOPOJTHOM MarHMUTHOM I10JIE
4.3.10 | [IpaBuso Jlenma
NunyktuBHocTh. SIBnenume camouHaykuuu. JC
4311 CaMOMHAYKIIUHU
4.3.12 DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM
4.3.13 | DNEeKTPOMArHUTHOE TOJIe
| TexHuyeckue yCTpOWCTBA: TOCTOSIHHBIE MArHHTBHI,
4.3.14 3JE€KTPOMArHUTHI,  3JEKTPOJABUIATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIeYh
[Ipaktrueckue paboThl. M3ydeHne MarHUTHOTO TOJIS
KaTyliku Cc TokoM. MccnenoBanue — neiicTBust
4.3.15 IIOCTOSHHOIO  MarHWTa Ha pPaMKy C  TOKOM.
HUccnenosanue SIBJICHUSA 3JIEKTPOMATHUTHOMN
WHIYKITAN
5 KOJIEBAHUA 1 BOJIHBI
#H#HPar###MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEFAHU A
Konebarenbnas cucrtema. CBoOonmHbIE KoJeOaHUS.
5.1 5.1.1 ['apmonnyeckue  konebanus. Ilepwon, yacrora,
amIuTyaa u ¢gasa konebaHun
5.1.2 [IpyxuHHBIA MassiTHUK. MaTeMaTU4eCKUII MasTHUK




YpaBHenue rapMOHUYECKUX KOJIeOaHMil.
Kunematnueckoe W AMHAMUYECKOE  OMHCAHUE

K0J1€0aTeIbHOIO JABHWKCHUA

[IpeBpamieHre  SHEPTMM  HPH  TFapPMOHHUYECKHX
kosebOanusx. CBs3b aMIUTHTYIbI KOJICOAHH UCXOTHON
BEJIMUMHBI C aMILUTUTYIaMU KOJIeOaHUit €€ CKOPOCTH H

YCKOPEHUS

KonebatenbHblit KOHTYP. CBobonHbIE
JNIEKTPOMArHUTHBIE  KojeOaHWS B HJCAJIbHOM
KouebaTenbHOM  KOHType.  AHANOTHs — MEXIy
MEXaHUYECKUMHU " ANIEKTPOMArHUTHBIMHU

kosneOanusamu. ®opmyna Tomcona

3akoH COXpPaHCHUA OHCPIrun B nacaJlbHOM

K0JIEOATEIbHOM KOHTYpPC

BriHyxieHHbIE MexaHuueckue konebaHus. Pe3oHaHc.
Pe3onancnas KpHuBasi. BriHyXcHHBIE

QJICKTPOMAriuTHLIC KoJIeOaHHsL.

[lepemennbiii Tok. CHHycOMIaIbHBIA MEpEMEHHBIN

TOK.

5.1.10

5.1.11

MoOmHOCTh MNEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE |
I[CﬁCTBymHIC@ S3HAYCHHEC CUJIbI TOKA U HAITPSAXKCHUA

Tpanchopmarop.  IlpousBoactBo, mepemada U
notpedieHne AIIEKTPUIECKON SHEPTHH.
DKOJIOru4ecKue pucku npu IIPOU3BOJICTBE
aneKkTpudeckoil sHepruu. KynbTypa ucnonb30BaHUs

3JIEKTPOIHEPIUU B MIOBCEAHEBHOW KU3HU

Texnuueckue YCTpOICTBA: cericmorpad,

BJICKTpI/ILICCKI/Iﬁ 3BOHOK, JIMHUU 3JICKTpOICpeaay

5.1.12

[Ipaktuyeckue paboTsl. VccienoBaHue 3aBUCHMOCTH
nepuojia MajblxX KojieOaHH rpy3a Ha HUTU OT JUIMHBI

HUTH U Maccel rpysa. MccienoBaHue nepemMeHHOro
TOKa B LENH H3 IOCIEAOBATEIBHO COEIMHEHHBIX

KOHJICHCATOPa, KAaTYIIKH U PE3UCTOPA

5.2

##HHPartt#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnyeckue BOJHBI, YCJIOBHUS PaCIpPOCTPAHEHUS.

5.2.1 [Tepuoa. CxopocTh pacnpOoCTpaHEHUs U AJTMHA BOJHBIL.
HonepeqHHe " IPOAOJIbHBIC BOJIHBI
52.2 HHHPar##H UnTepdepennms u nudpakius




53

MEXaHNYCCKUX BOJH

523

3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Bwicora

ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHbIE BOJIHBL. YCIIOBUS H3JIyY€HUs
JJIEKTPOMAarHUTHBIX BOJH. B3auMHasg opueHTanus
BeKTOpoB E, B M v B 2JI€KTPOMAarHUTHON BOJIHE B

BaKyyMe

525

CBolicTBa JJIEKTPOMAarHUTHBIX BOJH: OTPaXXCHHE,
MIPEJIOMJICHUE, HOJIIpU3aLus, Tudpakuus,

untepdepeniusa. CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

[[lkana »nekTpoMarHUTHBIX BOJH. [lpumeHeHue

OJICKTPOMArHMTHBIX BOJIH B TCXHUKEC U 6I)ITy
HpI/IHHI/IHbI PaauoCBA3U u TCICBUACHMUA.
PaI[I/IOJ'IOKaIII/IfL QHGKTPOMB,FHI/ITHOC 3arpsA3HCHUC

OKpYKaroIen cpeibl

5.2.8

5.3.1

Texuuueckue YCTPOMCTBA: MY3bIKaJIbHBIE
WHCTPYMEHTBI,  YyJbTpPa3ByKOBasi JMarHOCTHKa B
TEXHUKE W MEQULUHEe, pajxap, paguonpUEMHUK,

TEJICBU30p, aHTeHHA, Tenedon, CBU-nieus

HH#HParHH#HOIITUKA

[IpssMonuHenHOE pacnpocTpaHeHue cBeTa B

oJHOpoIHO¥ cpene. JIyu cBeTa

532

533

534

OTpa)I(eHI/IC CBCTaA. 3aKOHEBI OTpaX€HUA  CBCTA.

[TocTpoenue n300pakeHuil B TUIOCKOM 3€pKajie

HpeHOMJIeHI/Ie cBeTa. 3aKOHBI MpEIOMJICHUA CBCTA.

AOCOIIOTHBIN OKA3aTeNb IPETOMIICHUS

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl  yron

IIOJIHOI'O BHYTPEHHETO OTPAKEHUS

535

I[I/ICHepCI/I}I cBeta. CIOKHBIM cOcCTaB O€JIOr0 CBETA.

IBset

5.3.6

CoOuparomie ¥ paccewBarolue JMH3bL. ToHKas
muH3a. DOKyCHOE pacCTOSIHUE M OITHYECKas cuia
ToHKOW JnuH3bl. [locTpoenume wu3oOpakeHUd B
coOMparomux M paccenBarouMx JuH3ax. Dopmyra

TOHKOM JIMH3BI. Y BEeJIMUCHHE, JJABAEMOC JIMH30M

5.3.7

[Ipenens NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU

5.3.8

Wntepdepentust cBera. KorepeHTHbIE HCTOYHUKU.




VYcnoBus HaOMIOAEHNS MaKCHMyMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX

KOTCPECHTHBIX HCTOYHUKOB

Hudpakauss  cBera.  JudpakuuonHas  pemérka.

VYcnoBue HaOMIOACHUS TJABHBIX MaKCUMyMOB MpU

239 MaJieHUU MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Tonspusanus ceera
TexHudeckue yCTpOHCTBA: OUYKH, JIyna, (hoToammapar,
MPOCKLIMOHHBIM  ammapaT, MHUKPOCKOI, TEeJECKOIl,
5311 BOJIOKOHHAsl ~ONTHKA, Au(pakiuoHHas pemeéTka,
HOJISIPOU
[Ipaktuueckne paboTel. M3mepenue mokaszaTens
5.3.12 npenomienus. MccnenoBanue CBONMCTB M300pakeHHIA

B JIMH3ax. Ha6JHO,[[eHI/Ie JUCIICPCHUHA CBCTA

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunbl IPUMEHMMOCTH KJIIACCUYECKOM MEXAHMKHU.
IToctynatsl TEOpUn OTHOCHUTEJIbHOCTH:
MHBAPHUAHTHOCTb MOJYJISl CKOPOCTH CBETA B BAKYyME,

NPpUHIUIT OTHOCHUTCIIbHOCTH OUHITEHHA

6.2

6.3

6.4

OTHOCHUTENLHOCTD OJHOBPEMCHHOCTH. BaMeI[J'ICHI/Ie

BPEMEHHU U COKPAIICHUE ITUHBI
DHeprusi ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

CBsi3p Macchl ¢ PHEPrHed U HMMITYJIbCOM CBOOOJHOM

YaCTHUIIbI. DHEPTHUs MTOKOS CBOOOTHOM YaCTHIIBI

7.1

7.1.1

KBAHTOBAS ®U3MKA
#H#Par###JIEMEHTBI KBAHTOBOM OIITHUKHA

®oronsl. opmyna [1nanka cBs3u sHEPrun POTOHA C

€ro YacTOTOH. DHEprusi U UMIyJIbC (OTOHA

OtkpeiTHe u uccnenoBanue (Gorordpdexra. OMNBITHI

A.I'. CroneroBa. 3akonsl poTtordpdekra

7.1.3

VYpaBuenue DitHmreiina 11 pororddexra. «KpacHas

rpanuna» Gotordpdexra

7.1.4

Hasnenue ceera. Onwitel [1.H. JIeGenena

7.1.5

XUMHYECKOE JeHCTBUE CBETA

7.1.6

Texnuueckue YCTpOMCTBA: (hoTod7IeMEHT,

(doTomaTuuk, comHevHas OaTapesi, CBETOIHO]]




7.2

7.3

CTPOEHHUE ATOMA

7.2.1

Mopenb aroma Tomcona. OnbeiTel Pesepdopaa mo
HCCIIEI0OBaHMIO CTpoeHUs aToMa. [TnanerapHas

MOACIb aTOMa

7.2.2

[Toctynatel bopa. M3nydenne u noriomnieHue GOTOHOB
MpU TEepPEexo/ie aToMa C OJHOTO YPOBHS SHEPTUM Ha
npyroi. Buabl crnektpoB. CHekTp ypoOBHEH 3HEPrUu

aToOMa BOJOpOoaa

7.2.3

7.2.4

BosiHoBbIE cBoiicTBa 4yactul. Bosnbl ae Bpoits.
KopnyckymsipHo-BotHOBOM — ayanusM.  J{udpakmus
3JIEKTPOHOB Ha KPUCTAJLIAX

CnontanHoe u BBIHYKJICHHOE W3JIy4YCHHE.

YcTpoiicTBO M MpUHIUT paboOTHI J1a3epa

7.2.5

TexHu4ecKue yCTpPOMCTBA: CIEKTPAJIBHBIA aHAJINA3

(cmiekTpocKkoI), J1a3ep, KBaHTOBBIA KOMIIBIOTED

7.2.6

7.3.1

[Ipaktrueckue pabotel. HaOmroneHuwe JIMHEHYATOTO

CIieKTpa
ATOMHOE AP0

MeTo b1 HaOJIIOIEHUS U PETUCTPALMK 3JIEMEHTAPHBIX

YACTHI]

7.3.2

7.3.3

OtkpsiTHe pagunoaktTuBHOCTH. OnbITH Pesepdopaa mo

OTIPEICICHUIO COCTaBa PaJUOAKTUBHOTO H3ITyUCHHUS.
CaoiicTBa anb(a-, 6eTa-, raMma-u3nydeHus. BrusHue
PaAOAKTUBHOCTH HaA JKUBBIC OPraHU3MbI

| OTkpbiTHE TIPOTOHA U HeWTpoHa. HykioHHas Mojens
snpa leizenbepra — HBanenko. 3apsia  sapa.

Maccosoe uncio siapa. M3otornsl

7.3.4

Anbda-pacnaa. DIeKTPOHHBI U MO3UTPOHHBINA OeTa-
pacman. 'amma-m3mydenue. 3akOH pPaagHOAKTHBHOTO

pacmnana

7.3.5

3Hepr1/151 CBA3HU HYKJIIOHOB B SAIPC. HI[GPHBIC CHIJIBI.

JledexT maccsl siipa

7.3.6

SnepHble peakuuu. JleneHne U CUHTE3 s1Iep

7.3.7

SAnepHbiit peakTop. TepmosiepHslit CUHTE3.
[IpobnemMbl M TEPCHEKTUBBI SACPHONH SHEPrETUKH.

DKOJIOTUYECKHUE aCTIEKTHI SIAEPHON SHEPTETUKU

7.3.8

DOneMeHTapHble 4acTUlbl. OTKpBITHE IO3UTPOHA.




OyHIaMEHTAIbHBIE B3aUMOACHCTBUS

7.3.9

TexHuueckue  ycTpoWcTBa:  JO3UMETpP,  Kamepa

BunbcoHa, siaepHsblil peakTop, aromMHasi 0om0a

7.3.10

[IpakTuyeckue paboThl. MccaenoBanne TPEKOB YacTHUI]

(o rotoBBIM (hoTOTpadUsIM)

OJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3Bé3nmnoro Heba. Co3Be3gus, sIpKue 3BE3IbI,

IITaHCThI, X BUAUMOC IBUKCHHUC

8.2

Conueunass cucrteMa. [lnaHeTbl 3e€MHOM TpyMIIBI.
[InaHeThI-TUTaHTBl M WX CIYTHUKH, KapJIUKOBbIE

raHeTsl. Mansie Tesra ComHEeYHON CUCTEMBI

8.3

8.4

8.5

Ncrounuk sHeprun ConHia 1 3BE37

Connne, d¢otochepa u armocdepa. ConHeuHas

AKTUBHOCTH

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, Paguyc, TeMIlepaTypa, UX B3aUMOCBSI3b.
JlnarpaMMa «CHEKTpaJbHBIA KJIACC — CBETUMOCTbHY.
3BE31bI TIIABHOW IOCIEAOBATEIBHOCTH. 3aBUCUMOCTD
«macca — CBETHUMOCTb» I 3BE3N  TJIABHOM

IOCICI0BATCIABHOCTHU

8.6

#i##Par###BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHbIE
MPEACTAaBICHUS O IIPOUCXOKICHUN U HBOMIONUH COJTHIIZ

M 3BE31. OTallbl >KU3HU 3BE3]

8.7

Mneunsii [lyte — nHama ['anaktuka. CnupaibHas
CTpyKTypa l'anmakTuku, pacmpeneneHue 3BE3M, raza u
neutH. [lonoxxenne u aemkenne CojHila B ['amakTuke.

IInockas u C(I)epI/I‘{eCKaH MoACHUCTeMBI I'aJaKkTHKU

8.8

Tunel ranaktuk. Paguoranaktuky u xBa3zapsl. YEpHbie

ABIPEI B AApax raJlaKTUK

8.9

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa60:a.
Paz6eranue ranaktuk. Bospact u paanyc Beenennoit,
teopuss bonpmoro B3pbiBa.  Mogenb  «ropsieit

Bcenennoi». PenukroBoe usiyueHue

1

8.10

MacmtaOHas ctpykrypa Beenennoil. MeraranakTuka.

Hepewménnpie mpobiieMbl aCTpOHOMHH




YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

e @usuka. 10 kmacc. Makumes I'.4., byxosueB b.b., Corckuit H.H.; nox penakuuei
[TapdpentreBoit  H.A. AxumonepHoe o6mectBo «M3marenbctBo  «lIpocBemienue»
e @uzuka. 11 kmacc. Msakumes ['.5., byxosues b.b., Hapyrun B.M.; nox penakuueii

[TapdentreBoit H.A. AkiimonepHoe obmiectBo «M3aatenscTBo «IIpocBeiiennes

METOIUYECKHUE MATEPHUAJIBI JIUIAA YUYUTEJIA

https://edsoo.ru/mr-fizika/

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
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