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IHOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o pusmke 6a30BOr0 ypOBHS Ha YPOBHE CpETHETO 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKCHHI U TpEOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHOl Mporpammel, npencrasieHHbix B ®I'OC COO, a Takxke ¢ yuérom
denepanbHOl padoueit mporpaMMbl BOCIUTaHUS U KOHIENIIMU MTPENoJaBaHus y4eOHOTro
npeamera «®Puszuka» B o0Opa3zoBarelbHBIX opraHuzamnusx Poccuiickoit denepainuu,
peann3youmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprxkaHue mporpamMmsl 1o pU3KUKE HAMPaBIEHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpa oOydaromuxcsa 10 kimaccoB mpu oOydeHHMH UX (U3UKE Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IEATEIBbHOCTHOro mnonaxona. IIporpamma mo
¢usuke coorBercTByeT TpeOoBaHusaM PI'OC COO k TUIaHHPYEMBIM JIMYHOCTHBIM,
NpeAMETHBIM U METalmpeAMETHBIM pe3yJbTaraM oOOy4YeHHUs, a TaKXe YYHUTHIBACT
HEOOXOJMMOCTh pEAIM3allUM  MEXKIPEAMETHBIX CBsi3e (UMK C €CTECTBEHHO-
HAyYHBIMU Y4YEOHBIMH TIpeAMeTamMu. B Hell ompenenstorcs OCHOBHBIC IEIH WU3YUYCHUS
(U3MKM Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUs, IUIAHHUPYEMBIE pE3yIbTaThl
OCBOCHHS Kypca (DM3HKHU: JTUYHOCTHBIE, METANpeIMETHbIE, IPeAMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

IJIAHUPYEMBbIE pe3yJIbTaThl OCBOCHUS Kypca (hU3MKM Ha 0a30BOM YpOBHE, B TOM
YHCJIe IPEAMETHBIC PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

coziepkaHue yueOHoro npeamera « Du3nkay 1o rojgam 00ydeHus.

du3nka KaKk Hayka o Haubosee OOIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KAUECTBE
y4eOHOTO TpeaMeTa B IIIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ] B CHCTEMY 3HAHHM
00 okpyxatomeM wwupe. IlkonpHBIE Kype GU3MKHM —  CHCTEMOOOpa3yIOIIUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOIICCCOB W SBJICHUN, M3y4YaeMbIX XHUMHeEH, Ouosioruerd, Quzndeckoit
reorpadueit u actpoHommueit. Mcmonb30BaHWe M aKTUBHOE NPUMEHCHHE (DHU3NUYSCKHUX
3HAHUN ONpeAeNsaeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUW B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUSI  KOCMOCA, MOJYYEHUS HOBBIX MATEPHAIIOBC
3aIaHHBIMA CBOWCTBAaMHM M JApyrux. M3yueHue (u3MKM BHOCUT OCHOBHOW BKJIA/B
dbopmupoBaHue €CTEeCTBEHHO-HAYyUYHON KapTHUHBI MHUpa OoOy4Jaromnmxcs, B
dbopMHpoBaHUE YMEHUN MPUMEHSATh HAYYHBIA METOJ MO3HAHUS MPU BBIMOJIHEHUU UMHU
y4eOHBIX UCCIEOBaHUM.

B ocHoBy kypca ¢u3uku 1151 ypOBHS CpeTHEro 00111ero 00pa3oBaHus TMOJI0XKEH PsT
UJIel, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIMIBI €70 HOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTHYECKU
3aBEPUIEHHBIM, OH COJICPXKUT MaTepual W3 BCEX pas3leioB (PU3MKH, BKIIOYACT Kak
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepuas Kypca GU3UKUA 00bEAUHEH
BOKpYyr (Qusnueckux Teopud. Benymmm B Kypce sBisiercss (popMupoBaHHe
MPEACTaBICHUM O CTPYKTYPHBIX YPOBHSAX MaTE€pUHU, BEIICCTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzainus MpeanosaracT MCHOJIb30BaHHE
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TYMaHUTapHOTO MOTEeHIKaa (PU3NUECKON HAyKH, OCMBICIIEHUE CBS3H Pa3BUTHs (HUZUKH
C pa3BUTHEM OOIIECTBA, a TakXKe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH H
HKOJIOTUYECKUMHU MPOOTIEMAMHU.

Hoes npuknaomoti nanpasenennocmu. Kypc pu3uky mpeamnonaracT 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX NMPUIIOKEHUN N3YUEHHBIX TEOPHil
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpeICcTBOM BBEACHUS AIEMEHTOB COAEPIKaHUS,
HOCBSIIEHHBIX JKOJOTMYECKUM MpoOjIeMaM  COBPEMEHHOCTH, KOTOPBIE — CBSI3aHBIC
pa3BUTHEM TEXHUKU U TEXHOJOTHH, a Takke 00CyXJeHus MpoOjeM palroHaIbHOIO
IPUPOIONOIB30BAHUS U KOJIOTUUYECKON OE30MaCHOCTH.

CrepHEBBIMU 3JIEMEHTaMH Kypca (U3UKHM HAa YPOBHE CPEAHEr0 OOIIEero
oOpa3oBaHMs SBISIFOTCS  Qu3nyeckue Teopuu ((OpMUPOBAHME MPENCTABICHUM O
CTPYKTyp€ NOCTPOCHHUs (PU3MUECKOM TEOopuH, posid (PyHAAMEHTaJIbHBIX 3aKOHOB U
IPUHLIMIIOB B COBPEMEHHBIX IPEACTABICHUSX O NPUPOJE, I'pPaHUIAX MPUMEHUMOCTU
TEOpUH, JIJIs1 ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUN U MPOLIECCOB).

CurcTeMHO-eSATeNIbHOCTHBIN TOAX0 B Kypce (M3UKH peanu3yercs MpekIe BCETOo
3a CYET OpraHU3aLNN SKCIEPUMEHTAIBHON AEATENbHOCTH 00yyatomuxcs. s 6a30Boro
YPOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OPaTOPHBIX pabOT, KOTOPBIE B IporpamMMe 1o (Hpu3nKe 00beTMHEHbI
B OOILIMI CIIMCOK YYEHHUECKUX MTPAKTUYECKUX padoT. BrieneHne B yka3aHHOM NEpeUHe
71a00paTOpHBIX PAOOT, MNPOBOAUMBIX Ui KOHTPOJISI U OLIEHKH, OCYIIECTBISETCS
y4aCTHHKaMU 00pa30oBaTeIbHOTO MpPOLEecca UCXO0s U3 OCOOCHHOCTEH IMIAaHUPOBAHUS U
ocHalleHust kabunera ¢usuku. [Ipu 3ToM oOecrieunBaeTcsl OBIAJEHUE 00YUYaIOIIUMHUCS
YMEHUSMH TNPOBOAUTH KOCBEHHBIE HW3MEPEHMS, MCCIEIO0BAaHUS 3aBHCHUMOCTEU
(GU3MYECKUX BETMYMH U OCTAHOBKY OIBITOB MO MPOBEPKE MPEIIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHME yAeNseTCS PEIICHHIO PACUETHBIX M KAYECTBEHHBIX 3ajad.
[Ipu sTOM 1151 pacy€THBIX 3a/7ad MPUOPHUTETOM SIBISIOTCS 33/aud C SBHO 3aJaHHOU
¢u3nyecKol  MOJAENbIO, TMO3BOJSIOIIME TMPUMEHSATh  M3YYEHHBbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjena Kypca, TaKk U MHTETPUPYS 3HAHMS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3ajjad MPUOPUTETOM SIBISIOTCS 3aJaHUSl HA OOBSICHEHHE
npoTeKaHus: (PU3MYECKUX SBJICHUN M MPOIECCOB B OKPYXAIOIICH JKU3HU, TPEOYIOIINE
BbIOOpa PU3NYECKON MOJEIN JJIS CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu OPI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieyeHnto yueOHoro mpoiiecca 6a30Bbli YpOBEHb Kypca (PU3MKHU HAa YPOBHE CPETHETO
oOmiero oOpa3oBaHMsl TOJDKEH M3ydaThCs B YCJIOBUAX MPEIMETHOro KabuHeTa (hU3MKU
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuneTe husuku H10MKHO OBITH HEOOX0AUMOE JabopaTopHOEe 000PYyTI0BaHNE
JUTSL BBITIOJTHEHUS yKa3aHHBIX B MporpaMMe Mo (pu3uKe YYCHHUECKHUX MPAKTUIECCKHUX
paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHCTpannonHoe o6opyaoBanue GopMUpyeTcs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIbHOM  JIOCTATOYHOCTH U OOECleurMBaeT IMOCTAHOBKY IEPEYUCICHHBIX
B Iporpamme Mo (U3MKe KIIOYEBBIX JEMOHCTpPALUM [JIsl MCCIEAOBAaHUS H3y4aeMbIX
SIBJICHUI U MPOIECCOB, YMIUPUUECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
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IIPUMEHEHUM.

JlabopaTopHoe  00OpynOBaHME s YYEHUYECKHMX  MPAKTUYECKUX  paboT
dbopmupyeTCcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pPacu€re OJIHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmarndeckue KOMIUIEKTHI J1aOOpPaTOpPHOTO
000pyI0BaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM MCIIOJIb30BaHUU aHAJIOTOBBIX
U UU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIEC
1 pOBLIX Ta00paTOPHUH.

OCHOBHBIMU ULeJSIMH HU3Y4YeHHs] (QHU3UKA B 0OIIEM OOpa30oBaHUM SBIISIOTCA:

dbopMHpOBaHHE MHTEpPeEca U CTPEMJICHUSI OOYYalolUXCsl K HAYYHOMY H3YUYECHHIO
IPUPOJIBI, PA3BUTUE UX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUA O HAy4YHOM METOJIe€ TMO3HaHUs W  (popMupoBaHUE
VCCJIEI0BATENIBCKOTO OTHOWIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(opMHpOBaHHME HAYYHOTO MHMPOBO33PEHHSI KaK pe3yjbTaTa H3Yy4YEHUS OCHOB
CTPOECHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(opMupoBaHUe yMEHHI OOBSICHATH SBJICHHUS C HUCIHOJb30BaHUEM (DU3HUECKUX
3HAaHUM ¥ HAYYHBIX JOKA3aTEJIbCTB;

(opMupoBaHHE TMpPEACTAaBICHUM O POAM (PU3MKU I Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne STHX LeJed oOecrneunmBaeTcsi pEIICHUEM CIEAYIOIUX —3ajad
B IIPOLIECCE M3YUYEHUS Kypca (PU3HKHU Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs:

OpUOOpeTEeHNE CHUCTEMBbl 3HAHUW 00 OOHMX (QU3NYECKUMX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX, BKIIOYAs MEXaHHUKY, MOJEKYJISPHYIO (U3HKY, dJIEKTPOIUHAMHUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPOPU3UKH;

(GopMHpOBaHWE YMEHHI MPUMEHATh TEOPETUYECKUE 3HaHUA sl OOBICHEHHS
bu3MUecKuX SBJICHUW B TMPUPOJAE M JJs TPUHATUS MPAKTUUYECKUX PEIICHUM
B IIOBCEJHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHs Pa3IMYHbIX 3aJlad C SBHO 3aJaHHON (HU3HMYECKOM
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/JaHne (PU3NUECKON MOJIENH,
aJIcKBaTHOM yCIIOBHSIM 3aJa4H;

MOHUMaHue (PU3NYECKUX OCHOB U MPUHIIUIIOB JE€HCTBUSA TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUST U MPOBEACHUS
(Gu3nYECKUX SKCIIEPUMEHTOB, aHaJM3a U WHTEpIpeTaluu UHPOpMaIUHU, ONpPEIeIICHUs
JIOCTOBEPHOCTH TOJYYEHHOIO pe3yJjibTaTa;

CO3JaHME YCJIOBUM JUIsl Pa3BUTHS YMEHUHA MPOEKTHO-UCCIIENOBATENbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

B pamkax peanuzaruu nporpaMmbl TpoPecCHOHATBEHOTO MUHUMYMa ypoku Ne37 u
Ne 63 umerot npopopreHTALMOHHYIO HAITPaBICHHOCTb.

Ha wuzydenue ¢usuku (6a30BbI ypOBEHb) Ha ypOBHE CpEeAHEro OOIIero oOpa3oBaHUs
otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce — 68 yacon
(2 yaca B HezeIIIO).



COJEPXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT'0 MO3HAHUSA

®dusuka — Hayka o npupojie. Hayuneie METOABI MO3HAHUS OKPYkKAIOUIErO MUPA.
Ponb sxcniepriMeHTa M TEOPUH B IIPOIIECCE TTO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (hH3BHUKE.

MopaenupoBanue (QuU3MUECKUX SBJICHUH U TMpoleccoB. HaydHbie T'HUITOTE3HI.
duznyeckne 3aKOHBI U TeOpuH. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpUHIUIT COOTBETCTBUS.

Ponbs u Mecto ¢usuku B (POPMUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI MHUDA,
B MMPAKTHUYECKOU IECATEITBHOCTH JIOJICH.
Jlemoncmpayuu

AHaJIOrOBBIE U IU(PPOBBIE U3MEPUTEIBbHBIC TPUOOPHI, KOMIIBLIOTEPHBIC JATUYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanundeckoe aBrKkeHHE. OTHOCUTEIIBHOCTh MEXaHHUYECKOTOo ABMkeHusA. Crcrema
orcué€ra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaJIbHOW TOYKH, HMX TMPOEKUUH HA OCH CHUCTEeMbl KoopauHatr. CloxeHue
MIEPEMEILICHUM U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsIMOJIMHEWHOEe nBrkeHue. [ 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, YTH U NEPEMEILECHHS] MaTepUaIbHOM
TOYKHU OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKOpeHHe CBOOOTHOTO TTaICHUS.

KpuBonunennoe nBuxeHue. /[BUKeHHME MaTEepUaIbHOM TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM 110 MOJYJIXO CKOPOCTBIO. YTIIOBAasi CKOPOCTb, JMHEWHAs CKOPOCTh. [lepron
U yacToTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHruecKre yCTpoMCTBa M MPAKTHUECKOE MPUMEHEHHUE: CIHIOMETp, IBUKEHUE
CHaps/10B, LIETHbIE U PEMEHHBIE MTEPEAAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCU€Ta, WUIIOCTpAlUsl KUHEMAaTHYECKUX XapaKTepUCTHUK
JIBAKEHUS.

[IpeoOpa3oBaHue ABMKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3pexEHHOM MPOCTPAHCTBE.

HaGnionenue paBuxkeHUst Tena, OpOIIEHHOTO TMOJA YIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue ckopoCcTH npu ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuyeHne HEpPAaBHOMEPHOIO MABWIKEHHUS C LEIBI0 ONPENEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXKIAY — IYTSIMH, IPOWIECHHBIMH  TEJIOM3a
IIOCJIEIOBATEIIbHBIE PABHBIE IIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU C
HAa4YaJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3yuyenne nBWKEHHsS IIApUKa B BSI3KOM KMIKOCTH.

N3yuyenue IBM>KEHHS TeIa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Iprammn otHocutensHOCTH ['anmites. Ilepswiid 3akoH Herotona. MuepumnansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumn cynepnosunuu cui. Brtopoit 3akoH HeroToHa
JUIs. MaTEpUAIIBHOM TOUKHU. Tpetuit 3akoH HpIOTOHA [ MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna tsokectd. [lepBas kocmMuyeckast CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, ckoiibxeHus, kadeHus). Cunma tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEeHUs U cuia Tpenus nokosi. Kosddumuent tpenus. Cuna
CONIPOTHBJIEHUS MPU JBUKEHUU TEJIA B AKUJKOCTH WIIH rase.

[TocTynarensHoe U BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpauieHus. [lnedo cunbl. Y cioBus paBHOBECHS
TBEPAOTO Tea.

TexHudeckne yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: TTOIIUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMU.

CpaBHeHHe Macc B3aUMOJEHCTBYIOIIUX TEI.

Bropoii 3akoH Herotona.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(popMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U TAJCHHH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tella. BUabl paBHOBECHS.

Yuenuueckui skcnepumenm, nabopamopuvie pabomul

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHUJI YINPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX JeopmMariuu.

HccnenoBanue ycioBur paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLICHHUS.



Tema 3. 3akonvl coxXpanenus é Mexanuke

NMiynbc MaTepHaibHOM TOYKH (Te€ja), CUCTEMbl MaTEpUANIbHBIX TOYeK. Mmmyibe
CWIBl W H3MEHEHUE HMIIyJbCca TeJla. 3aKOH COXpPAaHEHUs HMILyJbca. PeakTuBHOE
JBHYKEHUE.

Pabota cusbl. MOIIHOCTB CUJTBIL.

Kunernyeckass oHeprus MaTepualbHOM TOukH. Teopema 00 W3MEHEHUU
KMHETHYECKOW SHEPIHH.

[lorenuuanbHas sHeprus. [loTeHnManbHas SHEPrUst ynpyro aeGopMHUpOBaHHON
npyxuHbl. [loTeHnmanpHas sHeprus Tena BOJIN3HU MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIe U HEMMOTEHIMAIbHBIE CUJIb. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHHEM MEXaHUYECKON SHEPTUHU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON
DHEPI'UH.

Yipyrue 1 HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: BOIOMET, KOIIED,
IPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHIIMANBHON SHEPTUN B KWHETHUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuyenue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPTruu Teja
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'YTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOJUHAMUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep ABUKEHUS U
B3aMMO/ICVICTBHS YACTHULl BelleCcTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEJ
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojielieil. Macca u pa3Mepbl MOJIEKY!I.
KommuectBo Bemectna. [ToctositnHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama temmeparyp
Ienbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUH UACATBHOTO ra3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpelHel KNHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEHUs 4actull rasza. lllkama temmneparyp KenbBuna. ['azoBbie
3akOHbI. YpaBHeHue MennaeneeBa—Knaneitpona. 3akon Jlanerona. HM3ompoueccsl
B UJICAIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npecraBieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

Texauueckue yCcTpoicTBa U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTorpaduu MoIeKyml
OpPTraHUYECKUX COCTUHEHUN.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onbita [lTepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Mopaenb, HIUTIOCTpUpYOLIas IPUPOAY IaBJICHUS ra3a Ha CTEHKH COCY/1a.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS HJI€AJIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii skcnepumenm, nabopamopusie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpeHUi 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnegoBanue 3aBUCUMOCTH MEXY MTApaMETPaMU COCTOSIHUSI Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamMuueckass cucTeMa. BHYTpPEHHSAsI DJHEPrus TEPMOIMHAMUYECKOU
cucTteMbl M cnocoObl €€ m3MeHeHus. KonuuecTBo TemnoTrel M padbora. BHyTpeHHss
DHEPrus OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Temsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, U3JydEeHHE. YJelbHAas TEIUIOEMKOCTh BellecTBa. KoOJMYECTBO TEIUIOTHI
IIPY TeIUIoneperaye.

[TonsiTue 06 agnadbatoM npouecce. IlepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenune
IEPBOr0 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas HHTEprpeTarus
paboTHI raza.

Bropoii 3akon TepmoarHamuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MammHbl. [TpuHIMOBL HeWcTBUS TemioBbIXx MamuH. [IpeoOpa3oBaHus
HHEpPruu B TEIUIOBbIX MamnHax. KoadduumenT none3noro aeiicTBys TEMIOBOM MallIUHBbI.
[Muxn KapHo u ero kod¢h@dHIIMEHT MOJE3HOTO JICUCTBHSA. DKOJIOTHYSCKHE IMPOOJIEMBI
TEIJIO3HEPIETUKU.

TexHnUecKue yCTpoWCTBa U MPAKTUYECKOE IPUMEHEHUE: JIBUTaTEIb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKHM TIOJT IEMUCTBUEM CIKAaTOTO BO3MyXa, HarpeBanue »¢upa B JaTyHHOU TPyOKe
yTEM TPEHHUs (BUIECOAEMOHCTPALINSA).

M3meHeHne BHYTPEHHEN 3HEpruu (TeMIeparypsl) Tena MpU TEIUIonepenaye.

OnbIT M0 aabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenn mapoBoi TypOWHBI, ABUTATelIsl BHYTPEHHETO CrOpaHus, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3mepenue yaenpHON TeIIOEMKOCTH.



Tema 3. Azcpezamnvle cocmoanusa eeujecmea. Dazosvie nepexoowvl

[TapooOpa3oBanne u koHmeHcamws. lMcnmapenwme u kurenue. AOCONMIOTHAS U
OTHOCUTENbHASL BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. VYaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépmoe Ttemo. Kpucrammmdeckue u amopdHbie Tena. AHH3OTPONHS CBOWCTB
kpuctawioB. Kuakue kpuctamibl. CoBpeMeHHble Matepuanbl. [lnaBnenue wu
KpUCTAIUIM3aIus. Y IebHast TersioTa tiasineHus. CyOmumarusi.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYyYEHUS COBPEMEHHBIX MAaTE€pHAOB, B TOM YHUCIE
HaHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MApPOB.

Kunenue npy NoHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U IJIABJICHHS KPUCTAITHYECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTaJIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3MepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3IyXa.

Pasznen 4. DiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa

DIIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsd. J(Ba BHAAa SJIEKTPUUYECKUX 3apsAOB.
[IpoBOAHUKH, TUDJIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbll SIEKTpUUYECKUN 3apsiil.
DnekTpuueckoe nojie. Hanpssk€HHOCTH 3neKTprudeckoro nosst. [IpuHnun cyneprno3unuu
BJIEKTPUYECKUX TosieH. JIMHNM HaNpsHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmuan. Pa3sHOCTh MOTEHIMANIOB.
[IpOBOIHUKM ¥ AWDIEKTPUKH B IJIEKTPOCTATUUECKOM Toje. [(udmekTpuueckas
IIPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOrO KOHAEHCATopa.
DHeprus 3apsHKEHHOTO KOHJEHCATOPa.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  BJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMII IEHUCTBUSA JJIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOCTaTUYECKasl 3alIUTA.



JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHIAEHCATOPa.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
tToka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpspxenue. 3akon OMa jy1st yyacTka Ienu.

DJIEKTPUYECKOE  CONPOTUBIICHHUE.  YIEIbHOE  CONPOTUBICHHUE  BEIIECTBA.
[TocienoBaTenbHOE, TapaAILIEIbHOE, CMELIAHHOE COSIMHEHNE ITPOBOIHUKOB.

Paborta anexTpuyeckoro Toka. 3akoH J[xoymns—JleHnia. MOIHOCTB 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBUKYIAsi CUJIa U1 BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAS MTPOBOJIUMOCTD TBEPABIX METATIOB. 3aBUCUMOCTh COMPOTUBIICHUSA
METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonympoBouuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOJIUMOCTH MTOIYITPOBOTHUKOB.
CaoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX JICKTPOJIUTOB. DIEKTPOIUTHUECKAS
JTACCOLMALINS. DIEKTPOIIN3.

DJNeKTpU4ecKuii TOK B Tra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBINA pa3psil.
Mounus. [1na3zma.

TexHUuecKkne yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaTt, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIIbHBIC
npuboOpsl, TEPMOMETP  COMPOTHBICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYPOBOIHUKOBBIN U0/, rajibBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb COMPOTUBIICHUS TATUHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI, ILIOIAAH
MOINEPEYHOr0 CEYCHUS U MaTepurala.

CmenanHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  m3MepeHMe  BIEKTpPOABMXKYLIEW  cuiabl. KopoTkoe  3ambIkaHue
rajgbBaHUYECKOIO AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psia ¥ TpOBOAMMOCTB BO34yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.
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Yuenuueckuui sxcnepumenm, nabopamopuvie padbomul

N3yuyenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne 3IEKTPOJBIKYIICH CHUIIBI HMCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snektposusa.

Me:xnpeaMeTHbIe CBA3H

N3yuenue kypca gusnku 06a30Boro ypoBHs B 10 kinacce ocymecTBiaseTcs ¢ yuéTom
COJZIEpKATEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTHUKH, OUOJIOTUU, XUMUH,
reorpauu ¥ TEXHOJOTHUU.

Mesicnpeomemnvle  nousimus, CBA3aHHBIE C U3YYEHHEM METOJOB HAy4YHOTIO
NO3HAHMS: SIBJICHHUE, HAYYHBIH (akT, runoresa, Gpusnyueckas BeIWUNHA, 3aKOH, TEOPHS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUH, JHUHEHHas (yHKUHs, Mmapadoia,
runepo6oa, uX rpauKu U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOEKIMU HA OCU KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHuuyeckoe JBWXKEHHE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHIbI TEIUIONEPEAAUU, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBON PHUPOJIE.

Xumus: NACKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW M ra3oB,
IIEKTPUYECKUE CBOMCTBA METAJIJIOB, SJIEKTPOJIMTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

I'eocpaghus: BIa)XHOCTh BO3LyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, NOJAIIMIIHUKHN, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITYyJIbca
B TEXHHUKE (pakeTa, BOIOMET W JIPYrue), IBUrarejlb BHYTPEHHETO CTOPAHMS, MapoBast
TypOuHa, OBITOBOM XOJOAUJIbHUK, KOHIULIUOHED, TEXHOJIOTUU TIOJyUYEHHSI COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJOTHUH, JIEKTPOCTATHYECKAS
3alUTa,  3a3€MJIGHHE  DJEKTPONpPHOOPOB,  KCEPOKC,  CTPYWHBIM  MpHUHTED,
3NEKTPOHArpeBATENbHBIE TPUOOPHIL, ANEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAHUKA.

11 KJIACC
Pa3znen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe none. IneKmpomazHumMHAA UHOYKUUS

IlocTtosinHble MarauThl. B3ammonaencTBHEe NOCTOSHHBIX MarHuToB. MarumTHOE
nosje. BekTop MarHUTHOW WHAYKUMH. [IpUHIMII Cynepro3uuyy MarHUTHBIX I1OJIEH.
JIvHMM MarHuTHOM MHAYKIUK. KapTrHa JIMHUI MarHUTHOW MHIYKIIUU TTOJISI TOCTOSIHHBIX
MarHuToOB.

MarauTtHoe 1osie NMpOBOJAHUKA C TOKOM. KapThHa JIMHUNA MHIYKIIMA MAarHUTHOTO
MOJIS1 JYIMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.
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Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOIyJnb M HalpaBlICHHE. J[BMKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cunsl Jlopenna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKIIHH.
DIIEKTPOJIBUKYIIAS CHJIAa MHIYKIIMHU. 3aKOH JIEKTPOMArHUTHOU UHAYyKIIuU Dapajes.

BuxpeBoe »snektpuueckoe mosie.  DNEKTPOABMXKYIIAS  CWiIa  UHAYKIUU
B IIPOBOJIHUKE, IBMKYIIEMCS IMOCTYNATEIbHO B OJTHOPOJHOM MarHuTHOM IOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKUMU.  OJJEKTPOABHWKYLIas  CHJa
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO MOJIsL KaTYIIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHHYeCcKre yCTpPOMCTBAa M MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MATrHUTHI,
AJEKTPOMArHUTHI,  JJEKTPOJIBUTaTENlb,  YCKOPUTEIM  JJIEMECHTApHBIX  YaCTHII,
WHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHAYKIIMA MAarHATHOTO TOJIA.

B3aumopericTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PNIEKTPOMArHUTHOW MHIYKIWH.

[TpaBuno Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHJIbl WHIYKIUA OT CKOPOCTA W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydyeHrne MarHuTHOrO NOJIst KATYIIKHA C TOKOM.

UccnenoBanne nelcTBYS MOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kostebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOA€0AHUA

Konebarenbhas cucrema. CBOOOIHBIC MeXaHUYECKHUE KoJjieOaHus. ['apMoHnUecKre
kosnebanus. [lepuon, yactora, amminTyna u ¢asza koiedanuil. [IpyXKuHHBIN MasgTHUK.
Marematnyeckuii MasTHUK. YpaBHEHHWE TapMOHHUYECKHX Kosebanwmii. [IpeBpamienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UCATHHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHUSI MEXIY MEXaHUYECKUMHU U DJICKTPOMATrHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKkOH COXpaHEHHUS JHEPruu B UACAITbHOM
K0JIe06aTeTbHOM KOHTYPE.
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[IpencraBnenne o 3aTyxammMX KoyeOaHUSIX. BBIHYXIEHHbIE MEXaHHUYECKHE
Kosebanus. Pezonanc. BeiHyXIeHHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA U HAIIPSDKEHUS.

Tpancpopmarop. I[lpomsBoacTBO, Tepemada W MOTPEOIICHHWE DIICKTPHUCCKOU
DHEPrUM. OKOJIOTMYECKHE PUCKUM IIPU MPOU3BOJCTBE JIIeKTpos3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, TMHUU AJIEKTpoInepeaay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJaeOaTEIbHONW CUCTEMBbl (NMPYKUHHBIA WU
MaTEMaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcmwinorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmpu  1moOCIEIOBaTENbHOM  COEAMHEHUM  PE3UCTOpaA,  KaTyLIKU
VWHIYKTUBHOCTH U KOHJEHCATOpa.

Mopneinb TMHUY 3JEKTPOIIepeaadH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MAJIBIX KOJIEOaHUM rpy3a Ha HUTH OT JITUHbI
HUTHU U Macchl Ipy3a.

HccnegoBanue nepeMeHHOro TOKA B LIENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumon. CkopocTb
pacnpocTpaHeHusl U AjiMHa BoJHbIL. [lonepeunsie u mpoaoibHbIe BOIHBL. MHTEpdepentns
U audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. YCIOBUS H3JIyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumHuaa opuenrauus BektopoB E, B, V B anektpomarnuTHO# BosHe. CBoOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, TMpEeIOMIICHUE, Moysgpu3anus, AudpaKuus,
uHTepdpepeHius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[Ilkama SJIEKTPOMArHUTHBIX BOJIH. [IprMEHEHHME SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBAs JIMATHOCTMKA B TEXHHKE MW MEIUUMHE, pajap,
paguonpuEéMHHUK, TeIEBU30p, aHTeHHA, TeiedoH, CBU-nieys.
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Llemoncmpayuu

OOpa3oBaHue U pacrpoCcTpaHEHHUE MONEPEUHBIX U MPOJI0JIBHBIX BOJIH.

KoneOmtomieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHHUS] MEXaHUYECKHUX BOJIH.

Habmtonenue nureppepeHunu u qudppakiuu MEXaHUUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJI0M M 4acTOTOM
KoJIeOaHMil.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIOMIIEHUE,
noJisipu3anys, 1udpakuus, uHTepdepeHITHs.

Tema 3. Onmuxa

I'eomerpuyeckas onTuka. IIpsMosinHEHOE paclpOCTPaHEHHUE CBETA B OJTHOPOHOM
cpene. Jlyd ceeta. ToueyHbI HICTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbl OTpaxkeHHs cBera. llocTpoeHue wu300paxkeHU
B ITOCKOM 3€pKaJIe.

[Ipenomnenue cBeta. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroa MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CioxHbIi cocTaB 6enoro cera. Lser.

Cobuparome u pacceuBarolue JUH3bl. ToHKas nuH3a. POKYyCHOE paccTOsSHUE U
onTHYecKas cuia TOHKOW JmH3bL. [locTpoeHue wn300pakeHHil B COOHMpaOIIUX U
paccenBarmMX JuH3aX. Popmylia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH3011.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas onrtuka. Mutepdepennus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HaOJII0JICHUS] MAaKCUMyMOB M MUHHUMYMOB B HUHTEP(EPEHIIMOHHON KAapTUHE OT JABYX
cuH(}A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakimonnas pemérka. YcnoBue HaOJIOACHHS TIABHBIX
MaKCHUMYMOB TIPH MMaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: OUKH, JTyTa, poToanmapar,
IPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTUKA, AUPPAKIUOHHAS
pEIIETKA, MOJIAPOULL.

Jlemoncmpayuu

[IpssMonMHENHOE  paclIpoOCTpaHEHHE, OTPAKEHUE U MPEJOMIICHHE  CBETA.
OnTuueckue npuOopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Moaenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune narepdepeHimy cBera.

Ha6nronenue nudpakium ceera.

Habmronenue nucnepcruu cBeTa.
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[Tony4yeHue cnekTpa ¢ HOMOILBIO PU3MBI.
[Tomyuenue criekTpa ¢ MOMOUIBIO TU(PPAKINOHHON PEIIETKH.
Habutoienue nossipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pa)KEHUI B JTIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI CIeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETA B BaKyyME,
MPUHIUAN OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHUM U COKpAIICHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ 3HEPIUEN U UIMITYJIbCOM PESITUBUCTCKON YaCTULIBI. DHEPTUS IOKOS.

Pasznen 7. KBanroBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna [Inanka cBs3u 3HEpruu QPOTOHA C €ro 4acTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie U uccinenoBanue Qororddexkra. Ompitel A.I'. CroneroBa. 3aKOHbBI
doToapdexra. YpaBHenue OIiHmTEetHA M4 Qortorddexra. «KpacHas rpaHuIa»
dboToaddexra.

JlaBnenue cBera. OnbiTel I1.H. JIcGenena.

XHUMHYECKOe IeHCTBHE CBETA.

TexHuyeckne yCTpOWCTBA W  MPAKTUYECKOE TNPUMEHEHHE: (DOTORIEMEHT,
dboTOMATUMK, COTHEUHAs OaTapesi, CBETOINOI.

Jlemoncmpayuu

®o1o3((HexT Ha yCTaHOBKE € IIMHKOBOH MJIACTUHOM.

Uccnenosanue 3akoHOB BHENTHET0 (poTtorddekra.

Ceeronuon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccessHUIO —0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornounieHue GOTOHOB MpU
IepPEX0/IE ATOMA C OJHOTO YPOBHS SHEPTHUH Ha Apyrou. Bunel ciektpoB. CieKTp ypOBHEN
DHEpPrUU aToMa BOJIOpOAa.

BonnoBeie cBoiictBa wactuil. Bosubl ne bpoina. KopnyckynspHo-BOTHOBOM
Jyau3M.

CHOHTaHHOE 1 BBIHYKJEHHOE U3JIyYCHHE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIbHBIN aHAIU3
(CIEKTPOCKOII), 1a3ep, KBAHTOBBIM KOMITBIOTED.
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Llemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
Habmronenue nmuHeM4aThIX CIIEKTPOB U3TYICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe sopo

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTb CTpoeHus sAnpa. OTKpsITHE
paaroakTuBHOCTH. OmnbITel Pesepdopaa mo ompenesieHHIo cocTaBa pagdOaKTUBHOIO
uznydyeHus. CBoiicTBa anbga-, 6era-, raMma-u3inydeHus. BiusHue pagnoakTHBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wognens sapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sanpa. M30Tomnsl.

Anb(a-pacnaa. DJIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH PaJMOAKTUBHOIO pacnajia.

DOHeprus cBA3M HyKJIOHOB B sifipe. SaepHble cuibl. JlegekT macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTe3 AI€p.

Snepubiit peakrop. Tepmosinepubiii cuntes. [Ipo6iieMbl U MEPCIEKTUBHI SIACPHOM
DHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI SIICPHON SHEPIrEeTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabpl  HAOMIOAEHWS M PETUCTPALMM  3JEMEHTapHBIX  YACTHII.

dyH1aMeHTaNIbHbIE B3aUMOJICHCTBUA. ENMHCTBO (hrU3nvecKoil KapTHHBI MUpA.

TexHHYecKue YCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHE: A03UMETp, Kamepa
Bunbcona, simepHbiii peakTop, arToMHas oomoa.
Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB YacTHI] (110 rOTOBBIM poTorpadusim).

Pa3nen 8. JieMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

Orarbl pa3BUTHs aCTPOHOMHUH. [IpuKIIaqHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE
aCTPOHOMMH.

Bun 3Bé3nnoro He6a. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUANMOE JBUKEHUE.

Conneunas cucrtema.

Counnne. CosiHeuHas akTUBHOCTh. MlcTounnk sHeprun CosiHIA 1 3BE3/1. 3BE3IBI, UX
OCHOBHBIE XapaKTEPHUCTHUKU. J[Marpamma «CeKTPpaJIbHbIN KJIACC — CBETUMOCTBY. 3BE3/1bI
TJIABHOM IOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTb) JJI 3BE3]T INIABHOM
NOCJIEOBAaTENBHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE MNPEICTABICHUS
0 MPOUCXOXKACHUU U 3BOIoINH CoJTHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii [1yTs — Hama ["amaktuka. [Tonoxxenue u nerxkenue CoiHua B ['anakThke.
Tunel ranakTuk. PaguoranakTuky U KBa3apbl. YEpHBIE IBIPHI B siApax IAJIAKTHK.
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Bcenennas. Pacmmipenue Bcenennoi. 3akon XaO6ma. Pa3beranme rayiakTHK.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHE.

Macmrabnas cTtpykTypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.
Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYXEHHBIM TJ1a30M C  HCTOJIL30BAHHEM KOMIIBIOTEPHBIX
MIPWIOKEHUH ISl OTIPEIETICHUS TTOJIOKEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CEeBEPHOIo MOIyIIapUsl U SIPKUE 3BE3bI.

Habmronenus B Teneckon Jlynsl, muaner, Mieunoro I[lyTu.

O06o0maroniee NOBTOPEHNE

Ponp pu3uku u acTpOHOMHUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOU, COUATTLHON 1
THUYECKON cdepax AeSITeTbHOCTU 4YeJIOBEKa, pojib U MECTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHOM HAy4yHOH KapTHHE MHpa, POojb (HU3MUECKON TEOpuH B (POPMHUPOBAHUU
NPEACTaBICHU O (PU3NYECKON KApTUHE MHpAa, MECTO (PU3MYECKON KAPTUHBI MHUpA
B OOIIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTaBICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca ¢pusuku 0a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs: ¢ y4EToM
COJIepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMHU MaTeMaTHUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meowxcnpeomemnvie nousimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHUSA: SIBICHHE, HAYUHBIM (PakT, TUmnore3a, puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOACITIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMBbl YPaBHEHHMM, TPUTOHOMETPUUYECKHUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPBl W KX NPOECKIHM HAa OCH KOOPIAWHAT, CII0)KEHUE BEKTOPOB, NPOWU3BOIHBIC
3JIEMEHTApHbIX (PYHKUUN, TPU3HAKU NOJ00US TPEYTOJbHUKOB, OINpeNeIeHHE MII0Iaan
II0CKUX (huryp u o0bEMa Te.

buonocus: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIeOATENbHbIE JBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKUE SBIECHUS B JKUBOW NPUPOAE, NECUCTBHE paavaldU
Ha KUBbIE OPTAHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIIIMYECKAs! CTPYKTYpa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEeIETKY, CIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MJIM, 3aJIeKM MarHUTHBIX pyl, (PoTochEMKa
36MHOM ITOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSCEHUI.

Texnonoeus: JHHUM  DJIEKTPONEpenad, TIEHEpaTop MEPEMEHHOIO0  TOKa,
AIIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAuONpUEMHUK, TEIEBU30D, AHTEHHA,
tenedon, CBY-mieub, NPOEKIIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «Dusmka» Ha YpPOBHE CpEOHETO OOIIETO
oOpa3oBaHusi (0a30BBIM YpPOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Du3nKay HAOIKHBI
OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOydYarouIuxcsi  pyKOBOJICTBOBATHCS
chopMHUpPOBaHHOW BHYTPEHHEH TMO3WIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, paCIIUPEHUE >KU3HEHHOTO OIbITa U OIbITa
JNEATEIbHOCTH B TMPOLIECCE PEANN3allMM OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIBHOM
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMHM O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIE€HA POCCUIMCKOI0 OOLIECTBA;

IIPUHATHE TPaJULIIOHHBIX 0O0IIEYeIOBEYECKHUX T'YMaHUCTHYECKUX 151
JNEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYIO JEATEIIBHOCTb B HHTEpPECAX TIPAKAAHCKOIO
oOl1ecTBa, y4acTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE B3aUMOJCHCTBOBATH C COLMATIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTIMTAHUS
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPasKIaHCKOW UIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH Ha MOPAIBLHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIICHUE K MHUPY, BKIIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
NPUCYIIETo (PU3MUECKON HAYKE;
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5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymiei
npodeccun u peaaTu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3HKHU
Ha TPOTSHKEHUN BCCH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHNA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYPhI, 0CO3HAHUE TI00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHHE ACUCTBHI B OKPY)KAIOIIEH cpejie Ha OCHOBE
3HAHMS [ENICH YCTOMYMBOTO Pa3BUTHS YEJIOBEUCCTBA;

Pacmmpenue ombITa NesSTENTbHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(GU3UKKM  OCYIIECTBISITH  MPOEKTHYD M HCCJIENOBATEIbCKYIO  JESATEIbHOCTb
WHIUBUYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbDI

IHo3HaBaTesbHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3zoBble 1oruyecKkue JeHCTBUA:

CaMOCTOSTENbHO (OPMYIHPOBATh M aKTyaJIM3UPOBATH MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD LHEIN ACATCIIBHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPHUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYUHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
ABJICHUAX

pa3pabarbiBaTh IUIAH peIICHUs] TPOOJeMbl C Y4€TOM aHajn3a HUMEIOIIUXCS
MaTEepHAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTBb KOPPCKTHUBLI B ACATCIBbHOCTb, OICHHUBATL COOTBCTCTBHUC PC3YJILTATOB
oeiiaM, OOCHUBAThL PUCKH HOCJ'IG)ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWHHUPOBATE W BBHIIIOJHATD pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPKU PCIICHHUHN )KU3HCHHBIX HpO6J’I6M.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJaJIeTh HAYyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATHUSAMHA ¥ METOIaMH
duznyecKoil HayKu;

BJa/IeTh HAaBBIKAMU Y4YEOHO-HCCIIEOBATEIbCKON W TMPOEKTHOW JAEATEIbHOCTH
B o0jacTu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY
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METOJIOB PEIICHUA 3a/1a4 (PU3NIECKOTO COAEPIKAHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
MIO3HAHUS;

BIaJCTh BHUJAMH JACATEIBHOCTM 1O TIOJYYEHHIO HOBOTO 3HAHUA, €r0
UHTEpIpEeTalnH, MPEoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIEC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus], HAXOJUTh apTyMEHTHI JUI J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3aaBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS,

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHUS 3a/layll Pe3ylbTaTbl, KPUTUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (GOPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaud B  00pa30oBaTeNbHOI
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyYCHUH (PU3UKU;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (Qu3MKe B  TPAKTHUECKYI0  00JacTh
KU3ZHEICSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIpEeIaraTh OPUTHUHAIbHBIC TIOXOAbI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

BIIQJICTh HABbIKAMHU [OJY4YEHUs HMHPOpMaUUA  (PU3UYECKOTO  COAECPKAHUA
U3 HCTOYHHMKOB pAa3HBIX THIIOB, CaMOCTOATENIBHO OCYILIECTBIIATh IIOMCK, aHAJIN3,
CUCTEMATHU3alMI0 W MHTEPOPETAUUI0 HHPOpMAIUMU pa3jIMYHbIX BHUAOB U (opMm
IPE/ICTaBIICHNUS;

OLICHUBATh JIOCTOBEPHOCTh MH(OpMALUY;

UCIOJb30BaTh CPEACTBA MHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pCEUICHHWH  KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥  OPraHU3allMOHHBIX  33]a4cC
coOyofeHneM TpeOOBaHUN  APrOHOMHKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MNPaBOBbIX U OJTUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX opMmaTax c yuy€ToMm
Ha3HAu€HUsd HMHPOpMALMU M LEJNEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABICHUS U BU3YAIU3ALUU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaThb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;
paBBépHYTO N JIOTUYHO HU3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIb30BAHUCM SA3BIKOBBIX
CpEICTB;
IMOHMMATh U UCITIOJIb30BATH IMPCUMYIIICCTBA KOMaHHHOﬁ n I/IHI[HBH,HyaJII)HOfI pa6OTBI;
BBIOMpATh TEMATHKY U METObI COBMECTHBIX JEHCTBUH C yUETOM OOIIUX HHTEPECOB,
1 BO3MOXKHOCTEHU KaXXa0ro 4jic€Ha KOJIJICKTHUBA,
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MIPUHUMATH LEJIM COBMECTHOW AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JICUCTBUA M0 €€ IOCTHKEHUIO: COCTABIIATH IJIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMaHJbl B OOLIUI
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHble YyHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIBHYIO JESATEIILHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE
3a]1aui;

CaMOCTOATENIBHO COCTAaBIIATh IIJIaH PELICHUS PACUETHBIX M KAYECTBEHHBIX 33]1ad,
IUIaH BBIMOJHEHUS NPaKTUYECKOM paboThl € Y4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacirpsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a peLICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOIIMOHAJILHbI HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YIHTATOB LEIISIM;

BJIJIETh HaBbIKAMH MO3HABATEIBLHON pedIeKCUHN KaK OCO3HAHUSI COBEPIIIAEMbIX
JEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

HCIIOJB30BaTh MPUEMBI pedieKCcuu Jisl OLEHKH CUTyallud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTAaTOB ESITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIU3E PE3yJIbTATOB AESATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B mpormecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPaMMBbI
no Qusuke I8 YpPOBHS CPEIHETr0 O00mero o0pa3oBaHUs y OOYyYarOIIUXCS
COBEpUIEHCTBYETCS AMOIMOHATIbHBIN WHTEIJIEKT, MpeAnoJararmun
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIFOYAIOIIETO CIOCOOHOCTH MOHUMATh CBOE HSMOILMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS Pa3BUTH COOCTBEHHON AMOITMOHAIBHOMN c(pephl, ObITh
YBEPEHHBIM B CceO¢;

CaMOpETYyJIMPOBAaHUA, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCThH 32 CBOE MOBEJICHUE, CTIOCOOHOCTh aIalITUPOBATHCS K SMOITMOHATHHBIM
W3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIlUM, BKJIIOYAIONICH CTpEMIICHHE K JOCTHKEHHIO IEIU U
yCIexy, ONTUMH3M, HWHHUIIMATUBHOCTb, yMEHHUE JEHCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh JMOIMOHAJIFHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPH OCYIICCTBICHUU OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS
C APYTUMHU JIFOIbMU, 3a00TUTHCS, MPOSBIISATH UHTEPEC U pa3peiiaTb KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kjacce mpeJIMETHBIC PE3ysbTaThl HA 0Aa30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUIM:

JIEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (usuku B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUI, B PAKTUYECKOU NESITEIbHOCTH JIHOJEH;

YUUTHIBATh  TpPaHUIBl MNPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuajibHas TOYKa, WHEpIMajibHas CUCTEMa OTCYE€Ta, aOCOJIIOTHO TBEPIOE TEJIO,
WJCAIBHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] pU perieHuH GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJIICHHS (TPOILIECChI) M OOBACHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIEeCTBA U
AJIEKTPOJUHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE TAJICHUE Tej, ABMKEHHE IO OKPYKHOCTH, WHEPIHUs, B3auMOJCHCTBUE
ten, auddy3us, OpOyHOBCKOE BM)KCHHE, CTPOCHHE >KHIAKOCTEH W TBEPIBIX TeI,
U3MEHEeHHEe 00bEMa TeNl MNpH HarpeBaHuM (OXJIAXKIEHUM), TEIUIOBOE pPaBHOBECHE,
UCIIApEHNE, KOHJEHCAlINsl, TJIaBJICHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIaXKHOCTh BO3/lyXa,
MOBBIIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHHS Ta3a B M30Mpolieccax, JICKTPU3ALMsS TeJ, B3aUMOJCHCTBUE
3apsi0B;

OTMHUCBHIBATh MEXAHUWYECKOE JIBMIKEHUE, WUCMOJb3ysl (U3NYECKUE BEJIIMYUHBL:
KOOpAMHATA, MyTh, MIEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, Cujla, UMITYJIbC
Telna, KWUHETUYECKas »HHEPrus, TMOTCHIMANIbHAS DJHEPrusi, MeXaHuueckas padoTa,
MEXaHWUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUWIBHO TPAKTOBATh (PU3UUYECKUM CMBICI
UCIIOJIb3yeMbIX BEJMYMH, WX OOO3HAYEHWS W €IUHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEJIMYMHY C APYTUMU BEIMUHMHAMU;
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OMHCHIBATh M3yUYEHHBIE TETUIOBBIE CBOMCTBA TEJI U TEIUIOBHIC SIBIICHUS, UCIIOJIB3YS
dbu3nUecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TEMIIepaTypa, CpeIHsss KUHETUUeCKasi SHEePIUsl
Xa0TUYECKOTO  JABMKEHHUS MOJIEKYJ, CpEIHEKBaJIpaTH4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI SHEPrus, padora rasza, KodQ(PHUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3UUECKUUN
CMBICJT MICTIOJIb3YEMBIX BEJIWYMH, WX O0O03HAUYCHUS W CIWHUIIBI, HAXOIUTh (hOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMHU BETHIMHAM;

OMKCHIBATh HM3YYCHHBIC DJIECKTPUUCCKHAE CBOWMCTBA BEIIECTBA U DJICKTPUUCCKUC
sBICHUS (TIPOIIECCHI), HUCIOJIB3YsS (DU3UYCCKUE BEIMYHUHBI: DJICKTPUUCCKUN 3apsij,
AJIEKTPUUECKOE T0JIe, HANPSHKEHHOCTh TMOJSI, MOTEHIMAJ, PAa3HOCTh MOTEHIIUAJIOB;
IIPY ONMCAHUH MPABWIILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOJIb3yEMbIX BEJTUYHH, UX
0003HAaUCHUS M €IUHUIIBI, YKA3bIBATh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEITMYMHY C IPYTUMH BEITHYUHAMH,

aHAITM3UPOBATh (PU3UUECKHE MMPOTICCCHI U SIBJICHUS, UCTIONB3YS (DHU3NICCKHE 3aKOHBI
U TPUHIUIBL 3ak0oH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HerloToHa, 3akon
COXpaHEHHUS MEXaHWYECKOW OHEPTWH, 3aKOH COXPAaHCHUS HWMITYJIbCa, MPUHITUT
CYNEpIO3UIIMK  CUJI, TPHUHIMI PaBHONPABUS HMHEPUHUATBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUsS BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3b
CpemHEeW KWHETWYECKOW DSHEPrHHM TEIUIOBOTO JBMKCHHS MOJICKYJI C aOCOJIOTHOMN
TEeMIIepaTypoi, MepBbIi 3aKOH TEPMOJMHAMHUKU, 3aKOH COXPAHEHHS JJIECKTPUUYECKOTO
3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €TO
MaTEeMaTUYeCKOEe BhIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIMIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pa3inyaTh YCIOBUS HMX OE€30MacHOTO HCIIOJIb30BAHUS B TOBCEIHEBHOMU
KU3HH,

BBITIOJTHATH AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UUECKUX SBIICHUNA U MPOIIECCOB
C HCIIOJNB30BAaHUEM TMPSAMBIX, U KOCBEHHBIX W3MEPEHUU, MPU ITOM (POpMyIupoBaTh
npoOsieMy/3ajady W THUIIOTE3Y Y4YeOHOTrO SKCIEpUMEHTa, COOUpaTh YCTaHOBKY M3
MPETIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UUECKUX BEITUYUH, TIPU ITOM
BBIOMPATh ONTHUMAJBHBINA CIIOCO0 HM3MEPEHUS W HWCIOJIh30BaTh HM3BECTHBIC METOIBI
OLICHKH MOTPELIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (GU3NUYECKUMHU BEIMUYMHAMHU C UCTIOIH30BAaHUEM
NPSAMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DHKCHPOBATH PE3yIbTaThI
MOJIYYCHHOW 3aBUCHUMOCTU (PU3MUECKUX BEIMYUH B BHUJE TaONMUIl U TpaduKoB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOroAaTh mpaBuiia 6€30MacHOro TPya MPH MPOBEICHNUN HCCIECIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4YEOHO-MCCIENOBATENLCKOW M TMPOEKTHON JESATEIHHOCTU
C MCTIOJIb30BAaHUEM M3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHS;

pemarh pacy€THBIC 3aJ1add C SIBHO 3aJaHHOW (PU3WYECKON MOJIEBIO, MUCIOJIB3YS
bu3ndecKue 3aKOHbBI U MMPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4l BHIOUPATH
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(bu3MYEeCcKyI0 MOJIEeNb, BbIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYIIBI, HEOOXOIUMBIE
IU1s1 €€ pelIeHus, MPOBOAUTh PACUYETHI U OLICHUBATH PEAIBHOCTH MOJYYEHHOTO 3HAYEHUS
(bU3UYECKON BEITMUNHEI;

pelmaTh KayeCTBEHHBIE 3a/1auyd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pACCYXKICHHU C ONOpPOM HAa U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH YYEOHBIX 3a/lady COBpPEeMEHHbIE HH(GOpPMAIIMOHHBIC
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlUd W MPEICTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHOU HH(POPMAIINH, TTOTYYECHHON U3 Pa3INnYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekHBbIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE TPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B IOBCEIHEBHOM >KU3HU
Uil obecriedeHus 0e30MacHOCTH MpU OOpalieHuu ¢ NpuOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHUS 3J0pOBbSA U COONIOACHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TPYMIIE C BBHIMIOJHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, IIJIAHUPOBATh
paboTy Tpynmbl, pPAUMOHAIBHO PpACHpEAeNsITh OO0S3aHHOCTH U  IUIAaHUPOBATH
NEATENIbHOCTh B HECTAHJIAPTHBIX CUTYyalMsIX, aJCKBaTHO OILIEHUBATH BKJIAaJ KaXKJIOTrO
U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.

K xoniy oOyuenus B 11 Kjacce mpeaIMETHBIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHHI:

JEMOHCTPUPOBATh, Ha TMpUMepax pojib U MecTo (u3uku B (HOpMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBl MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JESITEIBbHOCTU JIIOAEH, LEIOCTHOCTh W E€OUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJIETeH: TOYCUHBIN
ANEKTPUYECKUH 3apsij, Jyd CBETa, TOUCUHbIA UCTOUYHUK CBETA, AE€pHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTIO s/Ipa MpHY PelIeHNH PU3NYECKUX 3a]1aY;

pacno3HaBath (U3MUYECKHe SBICHUS (TPOIECCh) M OOBSICHATH MX HA OCHOBE
3aKOHOB DJJICKTPOJMHAMUKH U KBAHTOBOW (DUBHMKHU: DJIEKTPUYECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJIECHCTBUE
MarHMTOB, 3JIEKTPOMAarHUTHAsT UHAYKIHUS, IEUCTBUE MAarHUTHOTO MOJsi HA MPOBOJIHHK
C TOKOM W JBIDKYIIMACS 3apsiji, DJEKTPOMAarHUTHBIC KOJ€OaHUS W  BOJIHBI,
NPSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE, MIPENOMIIEHUE, UHTep(epeHus,
mudpakuys U TOJApU3AlMs CBeTa, AUCHEpcHsl cBeTa, (OTOINEKTpUUYeCKUid 3PdeKT
(boToaddexT), cBeTOBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa aToma
BOJIOPO/Ia, €CTECTBEHHAS] M KICKYCCTBEHHAs PaAMOAKTUBHOCTD;
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ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKHE, MATHUTHBIE,
ONTHUYECKHUE, IEKTPUUECKYI0 IMPOBOAMMOCTD PA3JIMYHBIX CPEA) U DJIEKTPOMATHUTHBIC
sBJIeHUs (IPOLIECCHI), UCIIONB3Ysd (PU3NUECKUE BEIMUYUHBL: JIEKTPUUECKUN 3apsl, Cuiia
TOKa, JJEKTPUYECKOE HANpPsUKEHHE, JJIEKTPUUYECKOE CONPOTUBIEHUE, PA3HOCTb
NOTEHLMAJIOB, 3JIEKTPOABIKYIIAs CUila, paboTa TOKa, MHAYKIMS MarHUTHOT'O I1OJIsI, CHJIa
Awmnepa, cuna JlopeHua, HWHAYKTHBHOCTh KaTyIIKH, SHEPIUs BJIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, MIEPUOJT M YacToTa KoJeOaHui B KoJebaTeIbHOM KOHTYpE, 3apsia U
CHWJIa TOKa B IPOLECCE TapMOHUYECKHX D3JIEKTPOMAarHUTHBIX KojeOaHuM, (POKycHoe
paccTOsIHUE W ONTUYECKas CWJIA JIMH3bL, NPH ONHCAHUM NPABWIBHO TPAaKTOBATH
(u3NYECKUI CMBICI UCIOJB3YEMBIX BEJIIMYMH, UX 0003HAYEHMsI U €IMHULIbI, YKa3bIBaTh
(dbopMyIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMY,

OTHCHIBAaTh U3yYEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONB3YS (PU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTA CBETA, YHEPTUS
Y UMITYJIbC (POTOHA, IEPHUOJ] OTypacnaga, SHEPTHsl CBSI3U aTOMHBIX sJI€p, IPU ONUCAHUU
IPABUJIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOJIb3YEMbIX BEIMUMH, UX 0003HAUEHUS U
€IMHULBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJINYUHY
C IpYTMMH BEJIMYMHAMHU, BBIYUCIISTH 3HaYEHUE (PU3HUECKON BEJINYUHBI;

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBJICHMUS, UCIIOJIB3YS (PU3NUYECKUE 3aKOHBI
Y NPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MAPAIETBHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKoH Jkoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHIYKLWH, 3aKOH
IPSIMOJIMHEMHOIO  PACIpPOCTPAHEHMsI CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHBI
NPEJIOMJIEHUS] CBETa, ypaBHEHUE OWHIITEHHA a1 (oTod(dexTa, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHMS HMITYJIbCa, 3aKOH COXPAHEHHUs JIJIEKTPUUYECKOro 3apsna,
3aKOH COXpaHEHUs! MacCOBOI0 YHCIIa, MOCTYyIaThl bopa, 3aKk0H paln0akTUBHOIO pacnaja,
Opyd 3TOM pasinyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIp@XEHHE U yCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

ONpPENENATh HANPABJICHUE BEKTOPA WHAYKLUMM MAarHUTHOIO IOJI IPOBOJHHKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTH M ONUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKaJlOM, TOHKOM
JIMH30;

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3UUECKUX SBJIEHUN U MPOLIECCOB
C HUCHOJb30BaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHHUM: MpH 3TOM (HOPMYIHPOBATH
npoOiemy/3aady W THIOTE3y Y4eOHOTO OKCIIEPUMEHTa, CcoOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU ITOM
BbIOMpaTh ONTHUMAIbHBIA CIOCOO HM3MEPEHMs] M HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKH IOTPELIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (U3UYECKUX BEIUYMH C HUCIOJIb30BAaHUEM MPSMBIX
U3MEPEHHI: TpHU OSTOM KOHCTPYHpPOBAThb YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIY4YeHHOW 3aBHCHUMOCTU (PU3MYECKUX BEIMYMH B BUJAE TAOIUIl U TpadHKOB, 1€1aTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNS;
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coOmro1aTh IpaBuiIa 0€30MaCHOTO TPy/Aa MPHU MPOBEICHUN UCCIICIOBAHNN B paMKax
y4e0HOTO SKCIEPUMEHTa, YYEOHO-MCCIENOBATEILCKOW M TPOEKTHON JEATEIHHOCTH
C WICTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB M JIA0OPATOPHOTO 000Dy IOBAHHS;

pemarh pacy€THBIC 3a/add C SIBHO 3aJaHHOW (PU3MYECKON MOJIETBIO, UCIOJIB3YS
bu3nYecKue 3aKOHBI W TPUHIIMIIEI, HA OCHOBE aHAM3a YCJIOBHUS 3a/Jadd BBHIOMPATH
(U3UYECKYIO MOJIEITb, BBIACIATh ((U3NYECKHUE BETUYMHBI U (hOPMYJIbI, HEOOXOIUMBIE JIJIst
eé peleHus, TPOBOJAUTh PACUEThl U OLICHUBATH PEATBHOCTH MOJYYEHHOTO 3HAYCHUS
(bU3NYECKON BEITMYHNHBI,

pelllaTh KAayeCTBEHHBIC 3a/1a4M: BBICTPAMBaTh JIOTUYECKHA HENPOTHBOPEUYUBYIO
LETIOYKY PpACCYXKJAEHUU C OMOpPOMl Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHNUS,

WCIIOJIb30BaTh IMPU PEIICHUH YYeOHBIX 3a7a4 COBPEMEHHbIC HH(OPMAIMOHHBIC
TEXHOJIOTUU [JIl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAIMU W TPEACTABICHUS
y4eOHON U HAyYHO-TIONYJIIpHON MHGOPMAITUH, TIOJIYYCHHON U3 Pa3IMUHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOJTydyaeMyr0 HH(POpMAIIHIO;

OOBSICHATDh TPHUHITUIIBI JEHCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
paznyaTh yCIOBHS UX 0€30MaCHOTO UCIOIb30BaHUS B OBCEHEBHOM KU3HMU;

MPUBOJUTh MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBICHEHHUE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMS 1O (U3MKE B IMOBCETHEBHOM JKHM3HU
I obecriedeHuss 0€30MacHOCTH IPU OOpallleHHH C NpUOOpaMH M TEXHUYCCKUMH
YCTPOMCTBAMH, JJIsi COXpaHEHUs 3J0POBbsI U COOJIIOACHUS HOPM DKOJOTHYECKOTrO
MOBEJICHUA B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIIE C BBIMOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, IIaHUPOBATH
paboTy Tpymnmbl, palMOHAIBHO paCHpeleNsiaTh OOS3aHHOCTH W IUIAHUPOBATh
JIeSITEIbHOCTh B HECTAHJIAPTHBIX CUTYAIIMSX, QJCKBATHO OIICHHWBATh BKJAJ KaXKJI0TO
13 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIEKTPOHHbBIE
Ne HaumeHoBanme Koua-Bo OcHOBHBIE BU/IbI 1eSITEJILHOCTH
/ pa3/IeNoB 1 TeM IIporpammHoe cogep:xanue p AL (undposBbie)
o Hacon obyHalomuxest o0pa3oBaTte/ibHbIE
y4eOHOoro pecypeh
npeaMera

Paznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 MO3HAHUS
1.1 | ®usuka u MeToabl 2 duzuka — Hayka O W3yuyeHne HayIHBIX (IMITUPUUCCKUX U https://resh.edu.ru/
HAYYHOT'O IPHUPOJIE. Hayumbie TEOPETUYECKHX ) METOI0B ITO3HAHUS subject/lesson/589
MO3HAHUS METO/IbI MO3HAHUS OKPYIKaIOIIero MHUpa. 4/start/90071/
OKpY’KaloIIero MHupa. OO6cyxeHre rpaHull IPUMEHUMOCTH
Poib sxcrieprMenTa u Teopun (hU3MYECKUX 3aKOHOB U TEOPHIA.
B IIPOLECCC MO3HAHMA Pabota B rpyrrie 1o moaroToBke
IPHPOBL. IKCICPUMEHT B KOPOTKHX COOOIICHUI O POJIH U MECTe
usnke. (U3MKHN B HAYKE U B IPAKTHUYECKOI
MopenupoBanue GU3NIECKUX NeSTeNbHOCTH JIOJIEH.
ABNEHUH 1 npoueccos. Hayunsie JleMOoHCTpanust aHaIOrOBBIX U
runotes3sl. Puznyeckue 3aKOHbI U I POBBIX H3MEPHTEIBHBIX IPHOOPOB,
Teopun. I'paHuIE! KOMIIBIOTEPHBIX J1aTYUKOB.
NPUMEHIMOCTHPHU3HICCKUX OcBoeHne OCHOBHBIX IPUEMOB PaOOTHIC
3aKOHOB. [IprHImmI udpoBoit 1abopaTopueil o pusuke.
COOTBETCTBHSI.
Ponb 1 MecTo dpuzuku
B (pOpMUPOBAHUU
COBPEMEHHOM HAYYHOU
KapTHHBI MUDA,
B IPAKTHYECKOM JIEATENbHOCTH JIFO/ICH.
Hroro no paszgeny 2

Pasznea 2. Mexanuka
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2.1

Kunemartuka

MexaHn4eckoe JBHKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBuKeHus. CucreMa oTcuéra.
Tpaektopus.

[Tepemenienue, CKOpocThb (CpeaHsist
CKOpPOCTb, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHHE MaTepUAIbHON TOYKH,
UX MPOEKIIMU HA OCU CUCTEMBI
koopauHat. CioxeHue
MEepEMEIICHUI U
CJI0’KEHUECKOPOCTE.
PaBHOMEpHOE M PaBHOYCKOPEHHOE
HPSMOJIMHENHOE IBUKEHUE.
I'paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U
IIepeMENICHUS MATEPUAIIBHON TOYKH
OT BPEMEHH.

CBobosHOE MaIeHHe.

YckopeHue cBOOOTHOTO

nanenus. KpuBonunennoe
JIBHOKeHUE. [[BrukeHue
MaTepuaibHON TOUYKHU IO
OKPY’KHOCTH C IIOCTOSTHHOM 110
MOZYJIXO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuon u yactota oOpareHuUs.

IleHTpOCTpEMHUTENBHOE YCKOPEHHE.
TexHu4eckue ycTponucTBa u

[IpoBeneHue skciepuMeHTa: U3y4eHUE
HEPaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO
ONpeIeJICHUSI MTHOBEHHOM CKOPOCTH;
HCCIIE0BAHUE COOTHOIICHUS MEXTY
NyTSIMU, IPOUJICHHBIMU TEJIOM

3a [OCJIeI0BATEIbHbIE
PaBHBICTIPOMEKYTKH

BPEMEHU IIPU

PaBHOYCKOPEHHOM JIBUKEHUU

C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
W3Yy4YEHUE ABUKEHUS IIApUKa B BSI3KOU
KUJKOCTH; U3yUCHUE BUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO.
OObsicHeHHE OCHOBHBIX IPUHIIUIIOB
JENCTBHSI TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUIOMET], LIETTHBIE 1
pPEMEHHBIE Mepelauu ABUKEHUS; U
YCJIOBHM MX O€30ITacHOTO
WCIIOJIB30BaHUSI B TIOBCETHEBHOM
KU3HHU.

Pemenue pacu€THbIX 3a7a4 € IBHO
3aIaHHON (PU3UYECKON MOJIETTBIO

C HCIIOJIb30BAaHUEM OCHOBHBIX (JOPMYT
KMHEMaTUKH.

[Toctpoenue u ananus rpaukoB
3aBUCUMOCTEN KMHEMATHYECKUX
BEJIMYUH OT BPEMEHH

JUIsL pABHOMEPHOTO

https://resh.edu.ru/subj

ect/lesson/6287/start/4

6887/

https://resh.edu.ru/subj

ect/lesson/6286/start/

https://resh.edu.ru/subj

ect/lesson/4718/start/4

7325/
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https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6286/start/
https://resh.edu.ru/subject/lesson/6286/start/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/

MPAKTUYECKOE TPUMEHECHUE:
CITUJIOMETP, ABUKECHHUE
CHApSJIOB,IIEITHbIE U PEMEHHBIE
repeayu.

¥ PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBMKCHMUS.

PacnioznaBanue pu3u4ecKuX sIBICHUN
B Y4eOHBIX OIBITAX ¥ OKPY)KAIOIICH
KU3HU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBI>KEHUE, CBOOOIHOE M ICHUE TEl,
JBUKCHHE 110 OKPYKHOCTH.

Onucanne MEXaHUIECKOr0 JABHUXKCHUS C
UCIIOJIb30BaHUEM (DU3HUECKIX
BEJIMYHMH: KOOPJIWHATA, YTh,
nepeMeIeHne, CKOPOCTh, YCKOPEHHUE.
PaGora B rpynmnax npu riaHupOBaHHH,
NIPOBE/ICHUH U UHTEPIPETALUN
pE3yJIbTaTOB OIBITOB, U aHAJIU3E
JIOTIOJTHUTEIbHBIX UICTOYHUKOB

UH(POPMALIUH 110 TEME.
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2.2

Jnmnamuka

[IpuHLIKII OTHOCUTEIBHOCTH
lNanmnes. Ilepselii 3akoH HproTOHA.
NHepuuanpHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [TpuHuun
Cynepno3uiuu cui. Bropoii 3akoH

HprotoHa 1151 MaTepuanbHOM TOUKH.

Tperuii 3akon HeroTrona
JUTSI MAaT€pUAIbHBIX
TOYEK. 3aKOH
BCEMHUPHOTO TATOTCHHUS.
Cuiia TsxKecTH.

IIepBas kocmuueckas
CKOPOCTb.

CpaBHeHME MacC B3aUMOICHCTBYIOIINX
TEIL.

N3yuenre 3aBUCUMOCTH CHITBI
YOPYrocTH OT AehopMaIiu; CpaBHCHUE
CWJI TPEHHUS TTOKOS, KAUCHUS U
CKOJIb)KEHUS.

OObscHEHNE HEBECOMOCTH.
[IpoBeneHue IKCIIEpUMEHTA:
HCCIEI0BaHNE 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOZHUKAIOIINUX B MIPYKUHE

1 PE3NHOBOM 06pa3ue, OT X

https://resh.edu.ru/subj

ect/lesson/4717/start/

https://resh.edu.ru/subj

ect/lesson/6286/start/

https://resh.edu.ru/subj

ect/lesson/4721/start/

https://resh.edu.ru/subj

ect/lesson/6289/start/

https://resh.edu.ru/subj

ect/lesson/3711/start/

https://resh.edu.ru/subj

ect/lesson/6288/start/

https://resh.edu.ru/subj

ect/lesson/4719/start/8

645/
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https://resh.edu.ru/subject/lesson/4717/start/
https://resh.edu.ru/subject/lesson/4717/start/
https://resh.edu.ru/subject/lesson/6286/start/
https://resh.edu.ru/subject/lesson/6286/start/
https://resh.edu.ru/subject/lesson/4721/start/
https://resh.edu.ru/subject/lesson/4721/start/
https://resh.edu.ru/subject/lesson/6289/start/
https://resh.edu.ru/subject/lesson/6289/start/
https://resh.edu.ru/subject/lesson/3711/start/
https://resh.edu.ru/subject/lesson/3711/start/
https://resh.edu.ru/subject/lesson/6288/start/
https://resh.edu.ru/subject/lesson/6288/start/
https://resh.edu.ru/subject/lesson/4719/start/8645/
https://resh.edu.ru/subject/lesson/4719/start/8645/
https://resh.edu.ru/subject/lesson/4719/start/8645/

Cuia ynpyroctu. 3akoH

I'yka.Bec Tena.

Tpenue. Bunbl TpeHus
(IOKOS1,CKOJIbKEHHUS,

KaueHMsI).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHMsI CKOJIbKEHUS U
CHJIATPEHMSI TTOKOSI.
Koadduument tpenns. Cuna
COIIPOTHUBIIEHUS IIPU JBUKEHUU
TeJa B AKUAKOCTU WM rase.
[loctynarenbHoe U BpalaTeabHOE
JIBM)KEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHIIBI OTHOCHTEIILHO OCH
BpaILCHUS. ITneuo CHJIBL.
VYcnoBuss paBHOBECHS TBEPAOTO
Tena.

TexHuueckne ycTpocTBa

U IPAKTHUYECKOE

MIPUMEHEHHE:

MOAIUUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX

CIIyTHUKOB.

nedopMaIuu; N3ydeHUe IBHKEHUS
Opycka 1o HaKJIOHHOM MJI0OCKOCTH;
Hcce0BaHue YCIOBHI paBHOBECHS
TBEPIOrO TeJla, UMEIOILETO OCh
BpalICHUSI.

OO0BsicHeHne 0COOEHHOCTEH
PaBHOMEPHOT'O ¥ PAaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO IBUKEHUS,
CBOOOHOTO MMaJICHUS TEl, IBHKCHUS
M0 OKPY>KHOCTHU Ha OCHOBE 3aKOHOB
HprotoHa, 3ak0Ha BCEMUPHOTO
TATOTCHUSI.

OObsicHeHHE OCHOBHBIX IPUHIIUIIOB
JENUCTBUS TIOIITUITHUKOB U UX
MPaKTUYECKOT0 TPUMEHEHUSI.
OObsicHeHHEe IBMYKCHUS HCKYCCTBEHHBIX
CIIyTHUKOB.

Pemrenue pacuéTHbIX 3a/1a4 C SIBHO
3a/laHHON (PU3MUECKON MOJIENbIO

C UCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
u GopMyI TMHAMUKH.

Pacnio3naBanue ¢puznueckux siBIEHUN
B Y4€OHBIX ONBITAX U OKPYKaroIen
YKU3HU: MHEPLIUSL, B3aUMOJICHCTBHE TEJ.
AHanu3 Qpu3nYecKux mpoIeccoB U

SIBJICHHMH C HCIIOJIb30BaHHUEM 3aKOHOB U

IIPHUHOMUIIOB: 3aKOH BCEMHUPHOT'O
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tarorenus, I, II u III 3akonsl HeioTOHA,
MPUHLMI CYNEPIO3ULIAA CUJI, TTPUHIIUIL
PaBHONPaBHOCTH UHEPLIUATBHBIX

CHUCTEM OTCUETA.

2.3

3aKOoHBI COXpPAaHCHUA B
MCXAaHUKE

NMnynsc maTeprallbHONM TOUYKHU
(Tena), cucTeMbl MaTEpUATbHBIX
ToueK. IMIynibC CUiIbl U U3MEHEHUE
HMITYJIbCa TeJia. 3aKOH COXpaHEHUs
HMITyJbCca. PeakTUBHOE IBUIKEHHUE.
Pabora cuiiel. MOIHOCTE CHIIBI.
Kunernueckas sneprus
MaTepuaibHON TOUKH.

Teopema 06 usmeHeHuu
KMHETUYECKOHN SHEPTUHu.
[loTeHuunanpHas SHEpTHUsL.
[TorenumanpHas 3HEprus
ynpyrojepopMupoBaHHON
MPY>KUHBI.

[loTenumanpHas 3Heprus Tena
BOJIM3M OBEPXHOCTU 3EMIIH.
[loTeHunanbHbIE U
HENOTEHLNATbHBIE CUJIBL.

CBs13b paboTHI

HEMOTEHIINAJIbHBIX CHUJI C
M3MEHEHNEM MEXaHNYECKON
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXaHUYECKOU
SHEpPTUH.

Yupyrue u Heynpyrue

[IpoBeneHue sSKCriepuMeHTa: U3y4EHUE
a0COIFOTHO HEYIIPYTOro yaapa

C TTIOMOIIBIO IBYX OJMHAKOBBIX
HHUTSHBIX MAasSTHUKOB; CCJICIOBAHNE
CBSI3H paOOTHI CHIIBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU Tea

Ha MPUMEPE PACTHKEHUS PE3MHOBOTO
KIyTa.

OrneHka aOCOJIIOTHBIX M OTHOCHUTEIIBHBIX
MOTPEIIHOCTEH M3MEpeHHi (Ppru3nIecKux
BEJIUYMH.

Pemenue pacu€THbIX 337124 C SIBHO
3a/laHHON (PU3MUECKON MOJIENbIO

C UCIIOJIb30BaHUEM OCHOBHEIX 3aKOHOB
1 (popmMyJs1 TMHAMUKH U 3aKOHOB
COXpaHEHHUS.

Pemnienne xauecTBEHHBIX 33124

C OMOpPOM HA U3YYEHHBIE B pa3feie
«MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (pu3HYecKUe SBICHUS.

OnucaHyue MEXaHUYECKOr0 JIBHKEHHA C
HCTIOIB30BaHUEM (DH3UUECKUX BEIMUNH:
HAMITYJTbC TeJla, KHHETHYeCKasi YJHEPTHs,

https://resh.edu.ru/subje

ct/lesson/4719/start/864

5/

https://resh.edu.ru/subje

ct/lesson/5895/start/

https://resh.edu.ru/subje

ct/lesson/6290/start/
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https://resh.edu.ru/subject/lesson/4719/start/8645/
https://resh.edu.ru/subject/lesson/4719/start/8645/
https://resh.edu.ru/subject/lesson/4719/start/8645/
https://resh.edu.ru/subject/lesson/5895/start/
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CTOJIKHOBEHHUSI.
TexHuueckue ycTpoicTBa u

IIPAKTUYCCKOC ITPUMCHCHHUC!

BOJOMET, KOMED,
MPYKUHHBIA MUCTOJIET,
JIB)KECHUE PAKET.

[IOTEHLIMAJIbHAS SHEPIUsl, MEXaHUYECKasl
pabota, MexaHH4YecKasi MOIIHOCTb.
Ananu3 (U3NYECKUX MPOLECCOB U
SIBJICHUU C UCIIOJIb30BaHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOW SHEPTUH,
3aKOHA COXPaHEHUS UMITYJIbCA.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS U IPAKTUYECKOTO

IPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: BOOOMET, KOIIED,

IIPYKUHHBIN [TUCTOJIET.

OObsicHEHHE JIBUJKEHUSI PAaKET C ONOpOM
Ha M3y4YCHHbIC (PU3MUECKUE BEIMYMHBI U
3aKOHBI MEXAHUKHU.

Hcnons3oBanue npu NOArOTOBKE
COOOIIECHUH O MPUMEHEHUH 3aKOHOB
MEXaHUKU COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH IS
MOMCKA, CTPYKTYPUPOBaHUS,
MHTEpIpETANH U IPEICTaBICHUS
UH(POPMALIUU, KPUTHYECKUH aHAIN3
nojay4aeMoi nHpopMaluu.

IIpoBeneHne KOCBEHHBIX U3MEPEHNUN,
UCCIIEI0BAHNUM 3aBUCUMOCTEN
(u3NYeCKUX BEITMYNH, TPOBEpKa
MIPEIJI0KEHHBIX TUIIOTES.

Hroro nmo pazneny
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Pa3nen 3. MoJiekyJasipHasi pu3nKa 4 TEPMOTUHAMHUKA

3.1

OCHOBEI

MOJIEKYJISIPH

o-

KHHETHYECKON TEOpPUH

9

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE IBUXKEHHE.
Huddysus. Xapaktep IBHKCHUS U
B3aMMOJCICTBHS YaCTHIL] BEILIECTBA.
Mopenu cTpoeHus ra3oB.,
KUAKOCTEN U TBEPABIX TET U
00BbsICHEHUE CBOUCTB

BelIEeCTBa

Ha OCHOBE THX MoJenel. Macca n
pasMepsl MoJieky. KonuuecTso
BemectBa. [locrossnnas ABoranpo.
TernnoBoe paBHOBECHE.
Temneparypa u eé
n3Mepenue.lllkana

temriepatyp Llenscus.

Monenb uzieanbHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-

KMHETHUYECKON TEOpUU

UJEAIBHOTO rasa.

AGcomtoTHas TeMIieparypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
TEIUIOBOTO JIBUYKEHUS YaCTHI] rasa.
[IIxamna TemmnepaTtyp
KenbBuHa.I'a30Bbl€ 3aKOHBI.
YpaBHenue MenpaeneeBa—
Knaneiipona.

3axoH JlanpToHa. M30mpouecchl

[IpoBenenue sxcepuMeHTa:
oTpesieNIeHUEe MaccChl

BO3/yXa B KJIACCHOU

KOMHaTe Ha OCHOBE

U3MEpeHH 00bEMa

KOMHATBI, JaBJICHUSH

TEMIIEpaTypbl BO3/1yXa B

HEll; uccrneoBanue

3aBHCUMOCTH MEXKIY

napaMeTpaMu COCTOSTHUS
pa3peKeHHOrorasa.

Onenka aOCOMIOTHBIX U OTHOCHUTENBHBIX
HOTPEIIHOCTEH H3MEPEHUN (PU3NYECKUX
BEJIMYHH.

OObsicHeHne OCHOBHBIX TPUHITUIIOB
NeiicTBUI TepMoMeTpa 1 OapoMeTpa U
YCJIOBHM MX O€30ITacHOTO
WCIIOJIb30BaHHUS B IOBCEIHEBHOM

KHU3HU.

PacrioznaBanue Gpu3nyecKkux sIBICHUN
B Y4EOHBIX ONBITaX U OKPY)KaIOIIEH
KU3HU: T y3ust, OpOyHOBCKOE
JIBIDKCHHE.

OmnucaHue TEIUIOBBIX SBICHHUN

C UCIOJIb30BaHNEM (U3NYECKUX
BEJIMYMH: J]aBJICHUE T'a3a, TeMIIepaTypa,
CpE€AHAA KNHETUYCCKAsA SHCPTUA
Xa0TUYECKOTO JIBUKEHHSI MOJICKY!I,
CpeHeKBaIpaTUYHAsI CKOPOCTh

https://resh.edu.ru/subject

lesson/4722/start/

https://resh.edu.ru/subject

lesson/3731/start/

https://resh.edu.ru/subject

lesson/6291/start/

https://resh.edu.ru/subject

lesson/5898/start/

https://resh.edu.ru/subject

lesson/6292/start/
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B H/I€aJIbHOM Ta3e ¢
MTOCTOSIHHBIMKOJINYECTBOM
BEIIECTBA.

I'paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa,
nzobapa.

TexHuueckue ycTpoHcCTBa

u MPaKTUYECKOe
MIPUMEHEHUE: TEPMOMETD,
OGapomerp.

MOJIEKYIL.

Amnanu3 (pU3NYECKHUX MPOLIECCOB U
sIBJIICHHH ¢ ucnoab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpE/IHEN
KMHETUYECKOUN SHEPTUHU TEMI0BOTO
JBIKEHUSI MOJICKYJI C a0COTFOTHOM
TeMIepaTypou.

Pemenue pacu€THbIX 3a7a4 C SBHO
3a/IaHHON (PU3UYECKON MOJICTIBIO

C UCIOJIb30BAHNEM OCHOBHBIX
nosoxxenuit MKT, 3akoHoB 1 popmyn
MOJICKYJISIPHOU (DU3HKH.

Pabora B rpynnax npu riaHupoBaHUH,
IPOBEICHUH U UHTEPIpEeTalun
pe3yJIbTaTOB OIBITOB, U AHAJIU3E
JIONIOJTHUTEIbHBIX UICTOUHUKOB
nH(pOpMaLIUY 1O TEME.

3.2

OCHOBBI
TepMO)II/IHaMI/IK
nu

10

TepMmonnHaMuyeckasi cucTeMa.
BuyTpenHnss sHeprus
TEPMOAMHAMHYECKON CHCTEMBI
HUCIIOCOOBI €€ N3MEHEHHUS.

KonuuecTBo TemmoTs! u pabora.
BHyTpeHnHss sHEPrUs 0THOATOMHOTO
UJeanbHOTOo raza. Busl
TETUTOTIepEadu: TEILIOMPOBOTHOCTb,
KOHBEKIIHSI, U3ITydeHue. Y IebHas
TETIIOEMKOCTBD BENECTBA.

IIpoBeneHue dKCIEpUMEHTA: U3MEpEHUe
YIEIbHOU TEIUIOEMKOCTH BEILIECTBA.
Onenka aOCONIOTHBIX U OTHOCHTEIBbHBIX
MOTPEIIHOCTEN HU3MEpEeHUN (HU3NUECKUX
BEJINYMH.

N3yuenune mojeneit mapoBoil TypOUHBI,
JIBUTATENs] BHYTPEHHETO CTOPaHMs,
PEaKTUBHOT'O IBUTaTEIIA.

OOBsicHeHHEe PUHIIMIIOB JCHCTBUS U
ycI0BUI 0€30IaCHOTO UCTIONb30BAHUS

https://resh.edu.ru/subj

ect/lesson/5897/start/

https://resh.edu.ru/subj

ect/lesson/4723/start/

https://resh.edu.ru/subj

ect/lesson/3763/start/
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KomnuectBo

TEIUIOTHI IIPU

TeIuIonepeaye.

[TonsTre 06 anrabaTHOM MpoIEcCe.
IIepBblil 3aKOH TEPMOAVHAMUKH.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOAMHAMHKY K U30IIPOIIECCAM.
I'paduueckas unTEepIHIpeTaLIus
paboThI raza.

BTtopoii 3aKk0H TEpMOIMHAMUKH.
Heob6patumocts

MIPOLIECCOBB MPUPOJIE.

TeroBble MAalIMHBL.
[TpuHIMIIBIAEACTBUS TEITIOBBIX
ManvH. [Ipeobpa3oBanus
SHEPTUUB TEIJIOBBIX MaIIHAX.
Koaddunment nonesnoro aecTeus
TernoBoy MamuHbl. [{ukin KapHo n
ero ko3 pUIHEeHT MoNe3HOTO
JNENCTBUSL. DKOJIOTHYECKUE
MPOOGJIEMBI TETIJIOIHEPTEeTUKH.
TexHuueckue ycTpoicTBa
UTPAKTUUECKOE

MIPUMEHEHHUE:

JIBUTATETh BHYTPEHHETO CTOpaHusl,
OBITOBOM XOJIOUIIBHUK,

KOHAWIIUOHED.

B [TOBCETHEBHOH KU3HM JIBUTATEIIS
BHYTPEHHETO CropaHusi, ObITOBOIO
XOJIOIMJIbHHUKA, KOHUITMOHEPA.
Omnwucanue CBOWCTB TEJ U TETJIOBBIX
SIBJIEHUW C UCTIOJIb30BAHUEM
(bu3NYeCKUX BEIMYHMH: JaBJICHHE ra3a,
TEMIIepaTypa, KOJMYECTBO TETJIOTHI,
BHYTpEHHSIS1 DHEeprus, paboTa rasa.
Pemrenune pacy€THBIX 327124 C SIBHO
3aJIaHHON (PU3MYECKON MOJICITBIO

C UCTIOJI30BAaHUEM OCHOBHBIX 3aKOHOB
u GopMyn MOJEKYIAPHON (PU3UKHU U
TEPMOJIMHAMHKH.

Pemrenne kauecTBEHHBIX 3324

C OIOpOI Ha U3yYEHHBIE B pa3jeine
«MonekynspHas pusuka

U TEPMOJIMHAMUKA)

3aKOHBI,

3aKOHOMEPHOCTH M (PU3NYECKUe
SIBIICHUSL.

PaGora B rpymnmnax mnpu

aHaJM3e OTOHUTEILHBIX
UCTOYHUKOB UH(POPMAIUH 110

TEME.
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3.3

ArperatHble
COCTOSIHUSA
BelecTsa. @a3o0BEIe
TIePEXOIbI

[Tapoobpa3zoBaHue U KOHICHCAITHS.
Hcnapenue u xuneHue.
AGCOIIOTHAS M OTHOCUTEIbHAS
BJIAKHOCTh BO3yXa. HachleHHbIN
nap. YenbHas TerioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb
TEMIEPaTypbl KUIIEHUS OT AaBJICHUSI.
Teépnoe Teno. Kpucraminyeckue u
amopdHbIe Tena. AHUZOTPOIHS
CBOWCTB KpuUcTaJlioB. JKujakue
KpPHUCTAJLJIBL.

CoBpeMeHHbIE

Marepuaisl. [InaBnenue

Y KpUCTAJUTH3ALIUA.

VnenpHas Temiora

TIJIABJICHUS.

CyO6mumartusi.

YpaBHEHHE TEMIOBOTO

Oananca. TexHudeckue

YCTPOWCTBA U NMPAKTHYECKOE
MIPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTUH MOTYYEHUS
COBPEMEHHBIX TEXHOJIOTUM, B

TOM YHCJI€ HAHOMAaTEPHUAJIOB,

1 HAHOTEXHOJIOTHUH.

[IpoBeneHue sKkcnepuMeHTa: HU3MEpEHUeE
OTHOCUTENIbHOM BJIQXXHOCTH BO3/1yXa.
OreHKa a0COJIOTHBIX U OTHOCHUTEIBHBIX
MOTPEUIHOCTeH U3MEpeHuil (pu3nueckux
BEJIUYMH.

M3ydeHue CBONCTB HACHIIIEHHBIX

[1apoB, CIIOCOOOB U3MEpPEHUs

BJIQXKHOCTH

Hab6mronenue kurenus npu

MMOHM>KEHHOM JIaBJICHUH, HAarpeBaHUs

Y TJIABJICHUS! KPUCTAIIMYECKOTO
BEIIICCTBA.

OObsicHEeHHE TTPUHITUIIOB ACHCTBUS U
YCJIOBHI O€3011aCHOTO MCTIOIb30BaAHUS

B ITOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KATOPUMETPA.

N3yuenne TeXHOIOTHI MOTyYeHUS
COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HaHOMAaTEPHAJIOB.

Pemenue pacu€THbIX 3a7a4 C IBHO
3aIaHHON (PU3UYECKON MOJIETTBIO

C UCIIOJIb30BaHUEM

YPaBHEHUSTEIIIIOBOTO

OajaHca.

Pemenne kauecTBEHHBIX 3a1a4
C OITIOPO¥ Ha U3YYECHHBIE 3aKOHBI,

3aKOHOMEPHOCTH U PU3NYECKUE
SIBJICHUS 10 TEME.

https://resh.edu.ru/subj
ect/lesson/4740/start/

https://resh.edu.ru/subj
ect/lesson/3741/start/
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PacnioznaBanue pu3n4ecKuX sIBICHUN
B Y4eOHBIX OIBITAX ¥ OKPY)KAIOIICH
KHU3HH: JepopManus TBEPABIX Tel,
HarpeBaHue M OXJIAKJCHUE TeT,
WU3MEHECHHE arperaTHbIX COCTOSHHM
BEIIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (hOPMYIT MOJICKYJISIPHOM
¢bus3uKy.

Hcnonp3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTUH ISl IOMCKA,
CTPYKTYPUPOBaHUsI, UHTEPIPETAIIMH U
NpeCTaBICHUS UHPOPMAIIUH TIPH
TIOJITOTOBKE COOOIICHUH O TPUMEHEHHU
3aKOHOB MOJICKYJISIPHOM (pU3HMKH U
TEPMOJIMHAMHKH B TEXHUKE

N TCXHOJIOTHAX.

Hroro no pasnexy 24
Pa3nen 4. JineKTpoAUHAMHUKA
4.1 DIeKTPOCTATHKA 11 Dnexrpu3aiys Te1. DiekTpruueckuii | [IpoBeneHne skcrepuMenTa: u3Mepenue |https://resh.edu.ru/subj

3apsn. JlBa BUa JIEKTPUYECKUX
3apsnoB. [IpoBonHMKH,
JUDJIEKTPUKHU U MTOJIYIIPOBOJHUKH.
3aKOH COXPAaHEHHUS DJIEKTPUUECKOTO
3apsna.

B3aumopeiictBue 3aps10B. 3aKoH
Kynona. ToueuHslii 351€KTpUYECKUIA
3apsj. DAEKTPUIECKOE TTOJIE.

3JEKTPOEMKOCTH KOHAEHCATOpa.

OreHka aOCOMIOTHBIX W OTHOCHUTEIBHBIX
MOTPEIIHOCTEN HU3MEpEeHUN (HU3NUECKUX
BEJIMYUH.

N3yuenne npuHIMIIOB AEHCTBUA
3JEKTPOCKOIA, dJIEKTPOMETPA,
KOH/JIEHCATOpA.

N3yueHnne npyuHIMIIOB 1EHCTBUS

ect/lesson/6293/start/

https://resh.edu.ru/subj

ect/lesson/5899/start/

https://resh.edu.ru/subj

ect/lesson/3753/start/4

8777/
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Hanpsoxénnoctb
aneKTpuyeckoronons. [Ipuanun
CYIEPIO3ULIMH IIEKTPUUECKUX
nosiel. JInHuy HanpsHyKEHHOCTH
INEKTPUYECKOTOTIOJIA.

Pabora cun
3JIEKTPOCTATHYECKOT OTIOJIA.
[Torennuman. Paznocts
noreHuuanos. 1IpoBogHuky u
JURJIEKTPUKU B
NEKTPOCTATUYECKOM I10JIE.
JlusnekTpudeckas MpOHULAEMOCTb.
OnexrpoéMkocTh. Konnencarop.
DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apSAKEHHOT O

KOH/JIEHCATopA.

TexHu4eckue ycTponcTsa u
IIPaKTUIECKOE
IIPUMEHEHUE:IIEKTPOCKOTI,
INEKTPOMETP,
NEKTPOCTATUYECKAS 3aLIUTA,
3a3€MJICHHE

3JIEKTPONIPUOOPOB,
KOHJIEHCATOoP,

KOIMPOBAJIbHBIN anmnapar,
CTPYHHBIN IIPUHTED.

1 YCIIOBH 6€3011aCHOTO MTPUMEHEHHS
B [IPAKTUYECKOMN KU3HH,
KOIHMPOBAJIBLHOTO aIllapara, CTpyMHOro
IPUHTEPA.

Paccmotpenue (pu3ndeckux OCHOBaHUN
3JIEKTPOCTATUYECKOM 3alIUThI U
3a3€MJICHHUS JIEKTPONPUOOPOB.
Pemenue pacu€THbIX 3a7a4 € ABHO
3a/IaHHON (PU3UYECKON MOJICTIBIO

C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
u GopMyIl EKTPOCTATUKH.

Pemienne kauecTBEHHBIX 3a7a4

C OIIOPOY Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUecKue
SIBJICHUS! JIEKTPOCTATUKH.
Pacnio3naBanue ¢pu3nueckux siBIEHUN
B YUEOHBIX OIBITAX M OKPYKAIOIICH
YKU3HU: DJIEKTpU3aLUs Te,
B3aMMOJICHCTBHE 3apsSA0B U 0ObICHEHUE
UX HA OCHOBE 3aKOHOB U (hOpMYIl
3JEKTPOCTATHKHU.

OnucaHue U3y4eHHbIX CBONCTB
BEILECTBA U JIEKTPUUYECKUX SIBIICHUI

C MCTIOJIb30BaHUEM (PH3UUECKHX
BEJIMYUH: IEKTPUUECKUH 3aps/,

HaprDKéHHOCTI) SJICKTPHUYICCKOTO I1OJIA,
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MIOTEHILIUAJ, PA3HOCTh [IOTEHIIUAJIOB,
AIIEKTPOEMKOCTB.

AHanu3 QU3N4YECKUX MPOLIECCOB U
SIBJIEHUW C UCIIOJIb30BAHUEM

(hu3MYECKUX 3aKOHOB: 3aKOHA
COXPaHEHHUs JIEKTPUUECKOTI0 3apsija,
3akoHa KyioHa.

Pabora B rpynnax npu aHanuse
JIOTIOJIHUTEIbHBIX UCTOYHUKOB
nH(pOPMAIIMY U TIOJTOTOBKE COOOIICHHITO
MIPOSIBJIEHUU 3aKOHOB AJIEKTPOCTATUKUB
OKpY’KaroIlllen U3HU U IPUMEHEHUHN

UX B TEXHHUKE.

4.2

ITocTostHABIN
ANEKTPUYECKUIA
ToK. ToKM B
Pa3IMYHBIX Cpenax

DNEeKTpUYECKHUM TOK. Y CIoBuUs
CYLIECTBOBAHMSI SJIEKTPUUECKOTO
Toka. Mlcrounuku Toka. Cuiia Toka.
[TocTostaubI TOK. Hanpsbxenune.
3akon OMa 1t yJacTKa LETH.
DNEeKTpUYECKOE

COIIPOTUBJICHHUE. Y IEJIBHOE
COIIPOTHBIICHHUE BEILECTBA.
[TocnenosarensHoOE,
NapajuIeIbHOE, CMEIIAHHOE
COEMHEHHE NTPOBOJHUKOB.
Pabota snexTpuyeckoro Toka.
3akoH Jlxxoyns—Jlenna. MomHoCTh

QJICKTPHUYICCKOI'O TOKA.

[IpoBeneHue sKkcriepuMeHTa: U3y4eHUe
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB;
n3mepenue JIC UCTOUHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/IEHUE HIIEKTPOIIU3A.

Onenka aOCONIOTHBIX U OTHOCHTEIBbHBIX
MOTPEIIHOCTEN HU3MEpEeHUN (HU3NUECKUX
BEJIMYHH.

OObscHEeHNE NPUHIUIIOB AEHCTBUS U
ycJI0BUI 0€3011acCHOr0 NMPUMEHEHUS
amIepMeTpa, BOJIbTMETpa, peocraTa,
HMCTOYHUKOB TOKa,

AJIEKTPOHATrPEBATENBHBIX U
3JEKTPOOCBETUTENBHBIX TIPUOOPOB,

https://resh.edu.ru/subj

ect/lesson/5901/start/

https://resh.edu.ru/subj

ect/lesson/4741/start/

https://resh.edu.ru/subj

ect/lesson/5900/start/

https://resh.edu.ru/subj

ect/lesson/3775/start/

https://resh.edu.ru/subj

ect/lesson/6294/start/

https://resh.edu.ru/subj

ect/lesson/6295/start/
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DneKTpOoABMKYIIAsl cuja U
BHYTpEHHEE

COIIPOTHBIIEHUE UCTOYHUKA
ToKa. 3akoH OMa 1isd

MOJTHOH (3aMKHYTOM)
BJIEKTPUYECKOM LIEMH.
KopoTkoe3ambikaHue.
DneKTpOHHas IPOBOAUMOCTD
TBEPABIX METAJUIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TEMIIepaTypHI.
CBepXnpoBOIUMOCTb.
DJNEeKTpUYECKUil TOK B BaKyyMe.
CBolicTBa 371€KTPOHHBIX
ITy4YKOB.

[MomynpoBoaauku. COOCTBEHHAS U
MpUMecHast TPOBOIUMOCTh
MOJTYITPOBOIHUKOB. CBONCTBA
p—n-nepexona.
[TomynpoBoIHUKOBBIE TPUOOPBHI.
DJNEeKTpUIECKU TOK B pacTBOpax u
pacraBax 3JeKTPOJIUTOB.

SHCKTPOJ'II/ITI/ILIGCKEUI JUucconuanus.

DNEeKTPOIn3.
DNEeKTPUUYECKHI TOK B
ra3zax.CaMoCTOSTENbHBIN U
HECAMOCTOSITEIbHBIN
pa3psa. Monnus. [1nazma.

TexHudeckue ycTpoucTsa u

TEPMOMETPA CONPOTUBIICHUS,
BAaKyyMHOT'O J10/1a, TEPMUCTOPOB U
(hoTOpE3UCTOPOB, MOTYITPOBOIHIUKOBBIX
JIM0/10B, TaIbBAHUKH.

Pemenue pacu€THbIX 3a7a4 ¢ AIBHO
3aJIaHHON (PU3MYECKON MOJICIBIO

C HCIIOJb30BAHNEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTOSTHHBIIM
JIEKTPUYECKUNA TOK».

PacnioznaBanue pu3nvecKux siBICHUN

B yU4€OHBIX ONBITAX U OKPYKaOIIen
JKWA3HU: DIIEKTPUYECKasi IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MAarHUTHOE JICUCTBUS TOKA.

AHanu3 3JeKTPUYECKUX SIBJICHUU U
MIPOLECCOB B LEISX MOCTOSHHOTO TOKAC
HCIIOIB30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH MOCJIEI0BATEIILHOTO
Y MapaJIIEIbHOTOCOECIMHEHU S
MPOBOJTHUKOB, 3aKOH

[xoynsa-Jlenna.

OnucaHue U3y4eHHbIX CBONCTB
BEIIECTB U JJIEKTPUUECKUX SIBJICHUN

C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: JIEKTPUUECKUH 3apsijl, CHIIa

TOKaA, SJICKTPUUYCCKOC HAIIPSIKCHUC,
OJICKTPHUICCKOE COMMPOTHUBJICHUC,

https://resh.edu.ru/sub

ject/lesson/3787/start/

197482/
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MPAKTUYECKOE PUMEHEHUE!
amIepMeTp, BOJIbTMETD,
PeOoCTaT,UCTOYHUKH TOKA,
3JIEKTPOHArPEBATENbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENLHBIE TIPUOOPHI,
TEPMOMETP COIIPOTUBJICHUS,
BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(hOTOPE3UCTOPHI,
MOJTYIIPOBOIHUKOBBIN THO],
TraJlJbBaHHKa.

pasHocTh norennuainos, 3/1C, pabora
TOKa, MOIIHOCTh TOKA.

Hcnonp3oBanne HHPOPMALMOHHBIX
TEXHOJIOTUH IS TIOUCKa,
CTPYKTYPHUPOBAHHMSI, HHTEPIPETALIUH U
Ipe/ICTaBICHUS HHDOPMAIIUH TTPU
HOATOTOBKE COOOIIEHHIA O IPUMEHEHHUN
3aKOHOB ITOCTOSIHHOT'O TOKA B TEXHHUKE U
TEXHOJIOTHSIX.

HToro no paszaeny 24
OBUIEE KOJIMYECTBO 68
YACOB 10 IPOT'PAMME
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11 knacc

Hanmenosanue
No KommuectBo OCHOBHEIE BUIBI I€ITEILHOCTHA
pa3/iesioB U TeEM [TporpammHoe conepxanue
/o 4acoB 00yJarommxcsl
y4eOHOTO0 MpeIMeTa
Pasznen 1. DiekTpoamHaMuKa
1.1 | MarguTHoOE moJie. 11 ITocTossHHBIE MATHUTHI. [IpoBeneHue SKCIEPUMEHTA: U3yUYCHHE

DJIeKTpOMarHuTHas
WHTYKITAS

BzauMoaeiicTBrE NOCTOSIHHBIX
MarHuToB. MarHuTHoE 1oJIe.
BekTop MaratuTHOM MHAYKIUH.
[TpuHLMI cynieprno3uuuu
MarHuTHBIX ToJied. JInauu
MarHuTHOW MHAyKIuu. Kaptuna
JIMHUM MarHUTHOW MHIYKIIUU MOJIA
MOCTOSIHHBIX MAarHUTOB.
MarsurtHo€ 10J1€ MPOBOJHUKA

¢ TokoM. KapTrnHa nuHu HHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3aumopericTBrEe MPOBOTHUKOB

C TOKOM.

Cuiia Amnepa, e€ MOJlyJib U
HarmpaBJICHHE.

Cuna Jlopenna, e€ Moayb U
HanpasJeHue. J{BrxxeHue
3apsKEHHOM YaCTULIBI

MAarHUTHOTO ITOJIS1 KaTYIIKH C TOKOM;
UCCJIEIOBAHNE JEHCTBUS TIOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCJIEIOBAHKE SIBJICHHUS
AJIIEKTPOMATHUTHON MHIYKIIMH.
OneHka a0COJIFOTHBIX U OTHOCHTEIIbHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OOBbscHEHUE IPUHIUIIOB JEHCTBUS U
YCIIOBUIA 0€30MaCHOT0 MPUMEHEHHUSI
MIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOIBUTATE,
YCKOPUTEJIEH AIEMEHTAPHBIX YaCTHLI,
WHIYKIAOHHOM MEYH.

Pemenne pacu€THbIx 3a1a4

Ha puMeHeHue (pOpMyI TEMBI
«MarnuTtHoe nojue. DIeKTPOMarHuTHas
WUHIYKLUSD.

Pemenne KkaueCTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nyeckue
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B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pabota cumnsl JIopenna.

SIBneHue 3J1eKTPOMarHUTHOU
nHaykuuu. [loTok BekTopa
MarHUTHOW UHAYKIIHUH.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH AJIEKTPOMarHuTHOM
nHaykuuu apanes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DIIEKTPOJABIKYIIAS CUJIA MHIYKITUN
B MPOBOJHUKE, ABHKYIIEMCS
MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIHWH. DNEKTPOABUKYIIas
CUJIa CAMOUHIYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KaTYIIKH
C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTponcTsa u
MPAKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIC MAarHUTHI,
3JIEKTPOMArHUTHI,
AJEKTPOIBUTATEIIb, YCKOPUTEIIH
3JIEMEHTAPHBIX YaCTHIIL,
WHIYKIUOHHAS [1€Yb

ABJICHUS TeMbl « MarHuTHOE MOJIE.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
Ornpenenenue HanpaBJiIEHUs BEKTOpa
WHYKIIMM MAarHUTHOTO IO
MIPOBOJAHUKA C TOKOM, CHIIBI AMIIEpa
u cwibl JIopeHia.

PacnosnaBanue Gpuznyeckux siBICHUN
B YU4E€OHBIX OMBITaX U OKPYKaIoIen
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUSA,
JIEWCTBUE MAarHUTHOTO MOJISl Ha
MPOBOJAHUK C TOKOM M JIBUKYIIIHICS
3apsia.

AHaN3 3JIEKTPOMarHUTHBIX SIBICHUI
C MCMOJb30BAHUEM 3aKOHA
AIEKTPOMArHUTHOM WHIYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHUEM
(bU3NYECKUX BEJIMYMH: UHIYKIUS
MarHUTHOIO MOJIsl, cuia AMnepa, cuiia
JlopeHia, THAYKTUBHOCTh KaTyLIKH,
AHEPIUsl MIEKTPUIECKOTO0 U MAarHUTHOTO
MoJIen

Hroro no pazueny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHnueckue
kojebanus. [lepuon, yactora,
aMIIuTyAa 1 (paza KkoaeobaHui.
[IpyXKMHHBIN MasATHUK.
MareMaTnyeckui MasTHUK.
YpaBHeHHE rapMOHHYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KoJIcOaHUS B UICAIbBHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUS PHEPTHH B UJCATBHOM
K0JIeOaTeIbHOM KOHTYPE.
[IpencraBiieHne O 3aTyXarOMUX
Kosie0aHusX. BeIHYKIeHHBIS
MEeXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs.
IIepemeHHBIN TOK.

CunycouanbHbIi IEPEMEHHBIN TOK.

HccenenoBanne mapameTpoB
K0JIe0aTEIbHOM CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIU
MaTeMaTUYECKUM MasiTHUK).
HaOmronenue 3atyxaromux KojaeOaHuH.
HccnenoBanue CBOMCTB BHIHYKJIEHHBIX
KoJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KCEpUMEHTA:
UCCJIEIOBAHNUE 3aBUCUMOCTH TIEPHOJIa
MaJIbIX KoJieOaHUul rpy3a Ha HUTH

OT JTMHBI HUTH ¥ MAacChI TPy3a;
MCCJIEIOBAHKE MTEPEMEHHOTO TOKA

B IIETTH U3 TTOCJIEIOBATEIHHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pe3UcTopa.

OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3nIecKux
BEJTUYMH.

OOBsICHEHUE MPUHITATIOB ACHCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpOIIepeaay.

Pemenue pacuéTHbIX 3a/1a4 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpancdhopmarop. IIpousBoacTso,
nepeaayda u noTpedsieHue
ANEKTPUYECKON IHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpU ITPOU3BOACTBC 3JICKTPOIHCPIUH.

KynbTypa ncnonbs3oBaHust
AJIEKTPOIHEPTHUM B OBCEITHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKU 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
aJeKTponepeaay

3aJIaHHOMN (PU3UIECKON MOJIEITBIO

C UCIIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJI, ONTHUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Omnucanre MEXaHHYECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMI

C UCTIOIb30BaHUEM (DU3UUECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJIeOaHu, aMITuTy1a U paza
KOJICOaHM, 3aps)l U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOQHUSIX.

Pelenne KkauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTHCHIBAFOIIIHEC
MEXaHUYECKHE U DJIIEKTPOMATrHUTHBIC
KoJieOaHusl.

PaboTa B rpynmnax rnpu miaHupOBaHUH,
MPOBEICHUH U UHTEPIPETALINH
PE3YNbTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETHBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJIHBI

Mexanuyeckue BOJIHbI, YCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpOCTh pacnpoCTpaHEHHUs U
JUTMHA BOJIHBIL. [loniepeunslie u

N3yuenue oOpazoBanus u
pacnpoCcTpaHEHUS TOTIEPEYHBIX U
MIPOJTOJTBHBIX BOJTH.
HaOmronenue otpaxeHust
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IIPOJIOJIbHBIE BOJIHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [']pOMKOCTB
3ByKa. BeicoTa Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.
YcnoBus U3ny4YeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTaIus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOM BOJIHE.
CBolicTBa 31E€KTPOMATHUTHBIX BOJIH:
OTpa)k€HUe, NPEJIOMIICHUE,
noJisipu3anus, Iudpakius,
uHTeppepenius. CKopocTb
AJIEKTPOMATHUTHBIX BOJIH.

[IIkana 3N€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.
[IpuHIMIIBI paAUOCBS3U U
TeneBuaeHus. Paguonokanus.
DNeKTpOMarHuTHOE 3arpsi3HEHHE
OKPYKaIOIIEH CPEIbI.
TexHuuyeckue ycTponcTa u
MPaKTUYECKOE TPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIbTPa3BYyKOBAs IUArHOCTHKA

B TEXHUKE U MEAMIIMHE, pajaap,

U TIpEeNIOMIICHHUSI, UHTEP(EPEHITUU U
TudpaKkIy MEXaHUIECKUX BOJIH.

HabGnronenue cBsizu TpOMKOCTH 3ByKa U

BBICOTHI TOHA C aMILJTUTYJION U
4acTOTOM KoJieOaHUi, 3ByKOBOTO
pe30HaHca.

HccnenoBanue CBOMCTB

QJICKTPOMAIrHUTHBIX BOJIH: OTPAKCHUC,

IIPEJIOMJIEHUE, MOJIAPU3aLNs,
nudpakuys, MHTEphEpeHIIHS.
N3yyenue ycaoBui U3ITy4EHUs
AJIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BekTopos E, B,

U B 2JIEKTPOMAarHUTHOM BOJIHE.
N3ydyeHne npuMeHeHus
AJIIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHUE IPUHIUIIOB AEHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW TMATHOCTUKH

B TEXHUKE U MEJULMHE, pajapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenue pacu€THBIX U Ka4€CTBEHHBIX

3a71a4 C OMOPOU HA U3YUYEHHBIE 3aAKOHBI

M 3aKOHOMCPHOCTH, OIMMCBIBAIOIINEC
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMALIMOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U
MpeICTaBICHNs] HHPOpMaLIUU

MIPU OJATOTOBKE COOOIICHUIN

00 MCTIOJIb30BaHUH HJIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCcCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOIIEH CPEIBI.

PaboTa B rpynmnax npu mjiaHupoOBaHUH,
MIPOBEICHUH U UHTEPIPETALIMH
PE3YNbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsamosnHENHOE PaCcIPOCTPAHEHNE
CBETa B OJJTHOPOAHOM cpene. JIyu
cBeTa. ToueuHbI HCTOYHUK CBETA.
Otpaxxenue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoenue
M300paXEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
npesioMJIeHUs cBeTa. AOCOIOTHBIN
nokasaresnb npesomiienus. [ToaHoe

W3yuyeHue sSBIEHUS MTOJHOTO
BHYTPEHHETO OTPaXXEHUS, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yuenne Moaenei MUKpOCKOIIa,
TEJIECKOIIa.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
N3mepenne nokaszaTens npesioMIIEHUs
CTEKJIA.

HccnenoBanue CBOWCTB N300paKEHUIMA
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHBIN yroi MoaHOTro
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cBera. CoXHBIN COCTaB
oemnoro cBeta. LIBer.

Colwuparolue 1 paccenuBaroIue
nuH3bl. ToHKas MH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Dopmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKOMN ONITUKH.

BonnoBas ontuka. UaTepdepenus
cBeta. KorepeHTHbIC HCTOYHUKH.
VYcnoBust HaOIOICHUS MAKCUMYMOB
U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CMH()a3HbIX KOT€PEHTHBIX
HCTOYHHUKOB.

Hudpakuus csera. AudppakumoHHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB TP TaJI€HUU
MOHOXPOMAaTHYECKOT'O CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.

B JINH3aX.
OObsicHEHUE PUHIIUIIOB ACHUCTBUS U
yCIIOBUI 6€30MacHOTO MPUMEHEHHUS
OYKOB, JIyTibl, hoTOAMNIApaTa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTA, BOJIOKOHHOW
ONTHKH, TUPPAKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pemienne pacu€THbIX 33724 C SIBHO
3aIaHHON (PU3HYECKON MOJAEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUYECKON ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MIPUMEHUMOCTH F€OMETPUUECKON
ONTHUKH.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OIIBITaX U OKPYKAIOIIEH KU3HU:
MPAMOJIMHEWHOE pACIPOCTPAHECHUE
CBETAa, OTpa)KEHUE, MPEIOMIICHHE,
uHTephepeHIus, TMPpaKuus U
MOJISIPU3ALIMS CBETA, AUCIIEPCUS CBETA.
N3yuenue ycnoBuid HAOIHOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEP(DEPEHIIMOHHOMN KapTHUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN arapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OINITUKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(DA3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

YcnoBue HaOMIOEHUS TTIABHBIX
MaKCUMYMOB IIpY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SBIICHUN

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PAaCIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCIIOJIb30BAHUEM (PU3UYECKHUX
BEJINYMH: OKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3BI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cieNMAJILHO TEOPUHM OTHOCUTEILHOCTH (1asiee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIHHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUUECKOM MEXaHHUKH.
[Toctynartsl cienuaibHON TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIAI OTHOCUTEILHOCTU
OHHINTENHA.

OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMe1JICHUE
BPEMEHHU U COKpPAIEHUE JIJTUHBI.

Pemienne kaueCcTBEHHBIX 3a1a4

C OMOPOW Ha U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTUH JJIs1 IOMCKA,
CTPYKTYpHUPOBAHUS, HHTEPIPETAIIUU U
peACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TpaHUIax
MIPUMEHUMOCTH KJIACCUYECKOU
Mexanuku u ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEISTUBUCTCKOM
YaCTULIbI. DHEPTHUS [TOKOS

Htoro no pazaeny

Pasznen 4. KBanToBasi pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
sHEepruu (POTOHA C €r0 YACTOTOH.
DHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHUE
OuinmTenHa s hotoddexra.

«Kpacnas rpanuna» dpotodrddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHYECKOE JCHCTBUE CBETA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoTo311eMEeHT, (hOTOTATUHK,
COJIHEUHas 0aTapesi, CBETOIUO/]

Haobmronenue gpotoaddexra

Ha YCTAaHOBKE C IMHKOBOM IIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodJeMeHT, (POTOJaTUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUSI
B IIPAKTUYECKOM KU3HU.

Petienne pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C HCT0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAHTOBOM ONTHKHU.
Pemienne kauyecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3naBanue Gpuznyueckux siBICHUIN
B yU€OHBIX OMbITAX:
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dhoToanekTpudeckuii 3phexT, cBeToBOE
JaBJICHHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYUH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JJTMHA BOJHBI ¥ YAaCTOTa CBETA,
DHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Monens atoma ToMmcoHa. OTBITH
Peszepdopaa no paccessHuro
a-yactul. [manerapHas Mozenb
aroMma. [loctynarel bopa.
W3nydenue u noriomieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cneKTpoB. CIEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BomnoBBIE cBolicTBa yacTHl. BOJIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CnoHTaHHOE U BBIHYKJICHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIM aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBKOTED

Nzyuenne monenu onsita Pesepdopaa.
IIpoBeneHne dKCrIEpuMEHTa

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHu (PU3nIecKux
BEJINYMH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyenue ciekTpa ypoBHEN SHEPTUU
atToMa Bozopoaa. OObsiCHEHHE
IIPUHLNIIOB IEVCTBUSA U YCIOBUN
0e301acHOro MPUMEHEHHUSI
CIEKTPOCKOTA, Jla3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne KkayeCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKHE
aBJIeHUs 110 TeMe « CTpoeHue aToMay.
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Pacnio3naBanue Gpu3nuecKkux sBICHUN
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOrO CIIEKTPa U3JIy4YCHUS.
AHaM3 KBaHTOBBIX IPOLIECCOB U
SBJICHUM C HCII0JIb30BAaHUEM
IIOCTyJ1aTOB bopa

4.3

ATOMHOE 411pO

DKCHEpPUMEHTHI, TOKA3bIBAIOIIIHIEC
CII0)KHOCTBH CTPOCHHUS SIPA.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopmaa nmo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CgoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Bivsane
PaMOaKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Hyknonnas moaens spa
['eiizenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4ucIo sapa.

N3oTomsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnaza.
DHeprus CBsI3U HYKJIOHOB B sJIpe.
SlnepHbIe CUIIBL.

N3ydeHnne 3KCrIepuMeHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTh CTPOCHHUSI
aTOMHOTO f]Ipa.

HccnenoBanye TPEKOB YacTHUIL

(1o roToBBIM (oTOrpadusIM).
N3yuyeHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U paclaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOW MOJENH sIIpa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTpOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NOJIyYCHHbIE 3HAHHUS, B T.Y. O 3apse
¥ MaccOBOM YHCJIIE sipa.
Pacno3naBanue pu3MUecKux SIBICHUM
B yU€OHBIX OMBITaX U B OKPYXKaroleil
’KU3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaAMOaKTUBHOCTb.
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JledekT mMacchl sapa.

Snepnbie peakuuu. Jlenenue u
CUHTE3 sJIEP.

S nepnpii peaktop. TepMosiaepHbIi
cunTes. [Ipobiaembl U mepCceKTUBbI
AJIEPHON SHEPrETUKH.
DKOJIOTUYECKHUE aCTIEKThI SIEPHOMN
DHEPIETHUKH.

DJleMeHTapHbIC YacTULbl. OTKpBITHE
MO3UTPOHA.

MeTtonapl HAOIIOACHUS U
pPETUCTPALIUU JJIIEMEHTAPHBIX
YaCTHII.

dyHIaMEHTaIIbHbIE
B3auMoAeuCTBUA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHnueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomMoOa

OnucaHne KBaHTOBBIX SIBJICHUM U
MPOLIECCOB C UCMOJIb30BAHUEM
(GU3UYECKUX BEIMYWH: TIEPHO/T
MoJypacmajia, SHeprus CBA3M aTOMHBIX
sanep, 1eheKT Macchl spa.

AHanu3 poueccoB U SIBIICHUN

C UCIIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpPaHEHHSI MaCCOBOTO YHCIIA,
noctynatel bopa, 3akoH
PaIUOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjiaoro cTojia
«DyHIaMEHTAJIbHBIE B3aUMOACHCTBU.
EnuHcTBO puznueckoil KapTUHBI
MHPay.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTHH JIJIS IOUCKA,
CTPYKTYPHUPOBaHUs, HHTEPIIPETALIUU U
npecTaBiieHus] HOOPMaLUK TpU
MOJATOTOBKE COOOIICHHUI O MPUMEHEHUH
3aKOHOB KBaHTOBOM (DM3HMKHU B TEXHHKE
1 TEXHOJIOTHUAX, YKOJOTHUECKUX
aCMEKTax SIICPHON SHEPTETUKHU

Hroro o pasgemny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Bé3maoro HeOa. Co3Be3nus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOE JBIKCHHUE.

Conneunas cucrTema.

Connne. CotHeuHass aKTUBHOCTb.

Ncrounuk sneprun CoJiHIA U 3BE3N.

3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKU. Jluarpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTBY. 3BE3/1bI ITTABHOU
IIOCJIEIOBATEIBbHOCTH. 3aBUCUMOCTb
«Macca — CBETUMOCTb) JJISI 3BE3]
TJIABHOM NOCJIEN0BATENBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O IIPOUCXOKIECHUH U DBOJIIOLUU
CouHIia ¥ 3BE€311. DTarnbl )KU3HU
3BE3I.

Muneunsii [1yts — Hama ["anakTuka.
[Tonoxenue n asmxenue CoiHIA

B ["asmakTuke. THUIBI TaTaKTHK.
Pannoranaktvky u KkBa3zapsl.
YEpHble ABIPHI B sApaX rajJakTUK.

IToaroroBka cooOIeHM 00 dTanax
Pa3BUTHSL ACTPOHOMMH, O TIPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMUH.

N3ydenne COBpEMEHHBIX
MIPEJICTABICHUI O MMPOUCXOXKICHUHN U
sBosroI CoJIHIa U 3BE3L.
N3ydeHue TUIIOB rajlakTHK,
PaIMOTAIAKTUK U KBa3apoB.
N3yuenne nBUXEHUSI HEOECHBIX TeT,
ABOJIIOIMH 3BE311 U BeceneHnou,
MPOLIECCOB, MPOUCXOISIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOM cpefe,
MacTabHOU CTPYKTYphl BeeneHHOI.
OObsicHeHue paciupenus Becenennou
Ha OCHOBE 3akoHa Xa00:a.
[TonroroBka k 00CyXI€HUIO
HEpEIISHHBIX MTPO0JIeM aCTPOHOMHUM.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM I'1a30M

C MCIIOJIb30BAHUEM KOMITHIOTEPHBIX
TIPUJIOKEHUM IS OTIpEIeIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennmkroBoe
U3IIy4YEHUE.

MacuirabHas cTpykTypa
Bcenennoii. Meraranaktuka.
Hepeménnsie npobiemsl

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusg CeBepHOro noymapus

U ApKUE 3BE3BL.

[TpoBenenue HaOIIOICHUH B TEIECKOII
Jlynsbl, miianer, Mieunoro IlyTu.
YyacTre B JUCKYCCUHM O HEPELIEHHBIX
npobyieMax aCTpOHOMHHU

aACTPOHOMUU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O POJIH (PU3UKH
MOBTOPEHUE COJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUHU B Pa3JIMYHBIX cepax

«Mexanuka», «MonekynsapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHIEUATIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanrtoBas pusuka», « INeMEHTHI
aCTPOHOMUU U aCTPOPUZUKIY.
Ponb ¢pu3uku u acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3UKHU ¥ AaCTPOHOMHHU

B COBPEMEHHOW HAYYHOM KApTHUHE
MUpa, 3HAUEHHE ONUCATENbHOM,

JIeSITCIBHOCTH YEJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEICTABICHUMN

O MPUPOJIE.

Brimonnenne yueOHbIX 3aaHUT,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca GU3HKU
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
($bu3nYeCcKoil TEOpUH, POJib
(U3HYECKON TEOPHH B
dbopMHUpOBaHUU NPEICTABICHUN
0 (hU3MYeCcKOi KapTUHE MUPA, MECTO
(bu3nYeCcKOil KapTUHBI MUpPa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O IPUPOJIE

HTtoro no pa3geny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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10 KIJACC

ITOYPOYHOE IIVTAHUPOBAHUE

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTeIbHbIE
pecypcsl

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

®usuka — Hayka o
npupone. Hayunsle
METOJIbI MIO3HAHM
OKPY’KaKOILEro MUpa.

https://resh.edu.ru/subject/lesson/5894/start/

Ponsb 3xcniepumenTa u reopun
B IIpoLlecCe  IO3HAHMA
HIPUPOJBI. DKCIIEPUMEHT B
¢dusnke.

https://resh.edu.ru/subject/lesson/5894/start/

Mexanuueckoe JIBHKEHUE.
OTHOCHUTENBHOCTD
MEXAaHUYECKOIr'0 IBUKECHUS.

https://resh.edu.ru/subject/lesson/6287/start/46887/

[Tepemenienue, CKOpOCTh
(cpenusis CKOpOCTb,
MTHOBEHHasT  CKOPOCTb) U
YCKOpPEHHE MaTepHaIbHON
TOYKH, WX MNPOEKIMH Ha OCH
CHUCTEMBI

KOOpPJIMHAT.

https://resh.edu.ru/subject/lesson/6287/start/46887/

PaBHOMepHOE 51
PaBHOYCKOPEHHOE
NPSAMOJIMHENHOE JBUKECHHUE.
I'pacduxu 3aBHCUMOCTHU
KOOpJMHAT, CKOpOCTH,
YCKOpEHHH, IyTH Hu
MEPEMEIICHUSI MaTepUAIbHOMN

https://resh.edu.ru/subject/lesson/3711/start/47122/
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https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/

TOYKHU OT BPCMCHHU.

CBoOoaHoe najieHne. Y CKOpeHHe
CcBOOOIHOTO MaJgcHUs.

https://resh.edu.ru/subject/lesson/4718/start/47325/

VYriosas CKOpOCTb,
JIMHEWHAs CKOpOCTb.
[lenTpocTpeMurensbHoOe
YCKOpEHHUE.

https://resh.edu.ru/subject/lesson/4718/start/47325/

IIpuHLIUII OTHOCUTENIBHOCTH
I"anmunes.

https://resh.edu.ru/subject/lesson/6286/start/

IIepBb1it 3ak0H HproTOHA.
[TpyHIMI cyneprno3uLuu CUIL

https://resh.edu.ru/subject/lesson/4717/start/

10

Bropoii 3akon HeroToHa st
MarepuanbHOU TOUKU. Tpernii
3aKkoH HproToHa s
MAaTepHAIBbHBIX TOYEK.

https://resh.edu.ru/subject/lesson/4717/start/

11

3aKOH BCEMUPHOI'O
TSATOTEHUSL.

https://resh.edu.ru/subject/lesson/4718/start/

12

Cuna ynpyroctu. 3akoH ['yka.
Cuna Tpenus.

https://resh.edu.ru/subject/lesson/4721/start/

13

[ToctynarensHoe u
BpaliatenbHOe  JABM)KCHHE
a0COJIIOTHO TBEPAOTO TENA.
MoMEHT CHJIBEI OTHOCUTEIILHO
OCHBpAIIICHHUS.

https://resh.edu.ru/subject/lesson/6288/start/

14

NMnynsc cunbl M UM3MEHEHHE
HMITYJIbCa Tena. 3aKoH
COXpaHEHUs UMITYJIbCa.

https://resh.edu.ru/subject/lesson/5895/start/

15

PaGora cwiiel. MOIITHOCTE CUJIBI.

https://resh.edu.ru/subject/lesson/5895/start/

16

Teopema 00 W3MEHEHUH
KHHETUYECKOW dHEPTHUU.

https://resh.edu.ru/subject/lesson/5895/start/

17

IloTenunanbHEIE n
HCIIOTCHIMAJIbHBIC CUJIBI.

https://resh.edu.ru/subject/lesson/4719/start/

18

3aKkoH COXPAaHCHUA

https://resh.edu.ru/subject/lesson/6290/start/
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https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/

MEXaHUYeCKOM OHCPIUH.

19

Yopyrue u Heynpyrue
CTOJIKHOBEHHUSI.

https://resh.edu.ru/subject/lesson/6290/start/

20

Kontposbnas pabora Nel.

21

OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KUHETHYCCKON
TEOpUU 51 150:4 OIIBITHOE
000CHOBaHHE.

https://resh.edu.ru/subject/lesson/4722/start/

22

Mopenu cTpoeHus ra3os,
JKUJIKOCTEH U  TBEPJIBIX
TEN Hu 00BsCHEHNE
CBOMCTB BeIlleCcTBa

Ha OCHOBE 3THX MOJIEJICH.

https://resh.edu.ru/subject/lesson/4722/start/

23

TemoBoe paBHOBECHE.
Temneparypa u €€ n3mMepeHue.

https://resh.edu.ru/subject/lesson/5898/start/

24

Mogens uaeansHOTO rasa.

https://resh.edu.ru/subject/lesson/3731/start/

25

OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-
KMHETHYECKON TEOpUU
UJCAIBHOTO rasa.

https://resh.edu.ru/subject/lesson/6291/start/

26

["a30BbIE 3aKOHBI.
YpaBHeHue
MenneneeBa—
Kunaneiipona.

https://resh.edu.ru/subject/lesson/6292/start/

27

3aKkoH JlanbToHAa.
N3onporieccel B naeaibHOM
rase c MTOCTOSTHHBIM
KOJIMYECTBOM BEIIIECTBA.

https://resh.edu.ru/subject/lesson/6292/start/

28

I'padnueckoe npexncrabieHue
U30IIPOLIECCOB: U30TEPMA,
n30x0pa,n3odapa.

https://resh.edu.ru/subject/lesson/6292/start/

29

TexHudyeckue  yCTpoOMCTBA H

https://resh.edu.ru/subject/lesson/4740/start/
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HPaKTHYECKOE IpUMEHEHHE:
TEPMOMETDP, OapoMeTp.

30 | TepmoarHamMHUUECKas https://resh.edu.ru/subject/lesson/5897/start/
cucrema. BuyTtpennssa
3HEprusd
T epMO,I[HHaMH‘ICCKOP'I
CHUCTEMBI M CHOCOOBI €€
U3MCHCHUSI.
31 | KommMuecTBO TEMmIoThl U paboTa. https://resh.edu.ru/subject/lesson/5897/start/
BuyTtpennss SHeprus
OAHOATOMHOI'O UACAJIBHOI'O rasa.
32 | KomuyecTBO ~ TEIUIOTHI  MPHU https://resh.edu.ru/subject/lesson/5897/start/
TCILIOICpEaaqC.
33 | [epBblii 3aKOH TEPMOTUHAMHKH. https://resh.edu.ru/subject/lesson/4723/start/
34 | Bropoii 3aK0H TepMOJMHAMHKH. https://resh.edu.ru/subject/lesson/3763/start/
HeobOpartumocts
IIpoueccoB B
MPUPOLIE.
35 | TerutoBbie MamuHbL. [IpUHIUITBL https://resh.edu.ru/subject/lesson/3763/start/
)IGI\/'ICTBI/ISI TCIIJIOBBIX MAlllvH.
36 | Koadumment MIOJIE3HOTO https://resh.edu.ru/subject/lesson/3763/start/
JICUCTBUSL TEIJOBOM  MaIllMHBI.
Hukn Kapno u €ero
K03 ULUEeHT IIOJIE3HOTO
JICVICTBUS.
37 | Dxomoruyeckue POOJIEMBI. https://resh.edu.ru/subject/lesson/3763/start/
(ypok npodeccuoHaIbHON
HaIpaBJIEHHOCTH TIO TIpodeccun
TEIIODPHEPTETHK ).
38 | Texuuueckue https://resh.edu.ru/subject/lesson/3763/start/
YCTPOMCTBA M  HX
IMPaKTUICCKOC
MIPUMCHCHUC!
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JIBUTATENh BHYTPEHHETO
CrOpaHus, OBITOBOIA
XOJIOTUIBHUK,
KOHJIUIIOHED.

39

Konrponsnas pabora Ne2.

40

[TapoobpazoBanue u
KOH/JICHCALIHS.

AOCOII0THAsE U OTHOCHUTCIIbHAS
BJIAKHOCTb BO3/IyXa.

https://resh.edu.ru/subject/lesson/4740/start/

41

TBépnoe TEJIO.
Kpucrannuueckue u amopgHsbie
Tena.

https://resh.edu.ru/subject/lesson/3741/start/

42

CoBpeMeHHbIE Marepuabl.
[lnaBnenue n KpuctaJuM3anus.

https://resh.edu.ru/subject/lesson/3741/start/

43

CyOmumarus.
YpaBHEHHE TEIJIOBOTO OaaHca

https://inink.ru/VoQREz

44

TexHonoruu IMOJIy4CHUA
COBPCMCHHBIX MaTCPpHUaJIOB.

45

DNEeKTPUYECKHM 3apsij.
IIpoBonHMKH,

TUDIIEKTPUKU u
TIOJTYTIPOBOTHUKH.

https://resh.edu.ru/subject/lesson/6293/

46

3aKoH COXpaHEHHUs
JIEKTPUUYECKOTO 3apsiza.

https://resh.edu.ru/subject/lesson/6293/start/

47

B3aumoneicreue 3apsI0B.
3aKkoH
Kynona.

https://resh.edu.ru/subject/lesson/6293/start/

48

DIIEKTPUYECKOE noJe.
Hanpsxénnocts
AJEKTPUYECKOTO TOJISL.

https://resh.edu.ru/subject/lesson/5899/

49

[TpuHIMD CYIEPIIO3ULIUU
AJIEKTpUYECKUX TmoJjed. Jluaum
HaIPsHKEHHOCTH

https://resh.edu.ru/subject/lesson/5899/
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SJICKTPHUYCCKOI'OITIOJIA.

50

Pabora CUII
3JIEKTPOCTATUYECKOTO TTOJIAL.
ITorenmma. PaznocTts
MMOTSHIINAJIOB.

https://resh.edu.ru/subject/lesson/5899/

o1

DNEeKTPOEMKOCTb.
Konpgencarop.

https://resh.edu.ru/subject/lesson/3753/start/

52-53

DNEeKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOPA.

https://resh.edu.ru/subject/lesson/3753/start/

54

DneKTpocTaTU4ecKasl 3alura U
3a3eMJICHHE JICKTPOITPUOOPOB.

https://resh.edu.ru/subject/lesson/3753/start/

55

KonTponbHas pabora Ne3.

56

DNEeKTpUYECKUil TOK. YCIIOBUSA
CYILLIECTBOBAHMS JIEKTPUYECKOIO
TOKA.

https://resh.edu.ru/subject/lesson/5901/

57

Cuma Ttoka. IlocTOSIHHBINM TOK.
Hanpsixenne.

https://resh.edu.ru/subject/lesson/5901/

58

3akoH Oma 1J1d y4acTKa Henu.

https://resh.edu.ru/subject/lesson/5901/

59

ITocnemoBarenpHOE,
napajieJbHOe, CMEIIaHHOe
CO€JIMHEHHE MPOBOJHUKOB.

https://resh.edu.ru/subject/lesson/5901/

60

PaGora snexkTpuieckoro Toka.
3akoH Jxoynsa—Jlenua.
MommHoCTh BIEKTPUYECKOTO
TOKA.

https://resh.edu.ru/subject/lesson/4741/start/

61

3akoH OmMma s
MOJHOW  (3aMKHYTOM)
AIEKTPUUYECKOH LIETIH.

https://resh.edu.ru/subject/lesson/5900/

62

3aBHUCUMOCTD

COHp OTUBJICHUA MCTAJIJIOB
OT TEMIIEpPATYpHI.
CBepXIpOBOIUMOCTb.

https://resh.edu.ru/subject/lesson/3775/start/

63

[TonynpoBoaHUKH u
MTOJTYITPOBOTHUKOBBIE

https://resh.edu.ru/subject/lesson/6294/start/
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PUOOPHI. (ypok
npodeccnoHaTbEHOMI
HaIMpPaBJICHHOCTH 1o
PO ECCUu AIEKTPOTEXHUK).

64 | MroroBast KOHTpOJIbHAs paboTa. 1
65 | DnexTpuueckuii TOK B 1 https://resh.edu.ru/subject/lesson/6295/start/
pacTBOpax upaciiaBax
DJIEKTPOIUTOB.
66 | DieKTpUYECKHIA TOK B ra3ax. 1 https://resh.edu.ru/subject/lesson/3787/
67 | CaMOCTOATEIIbHBIN " 1 https://resh.edu.ru/subject/lesson/3787/
HECAaMOCTOSTEIbHBIN paspsna.
Mounnus. [Tnazma.
68 | CoBpemeHHbIE 1 https://resh.edu.ru/subject/lesson/3787/
QJICKTPOTCXHUYCCKHUC
YCTPOMCTBA M UX IPAKTUYECKOE
IIPUMCHCHHC B JKU3HH.
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

64




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA
1. ®wusuka: 10 knacc: ba3oBsiii ypoBeHs. Yueonuk / I'. S. Mskumes, M. A. [letpoga, C. B. Ctenanos.
— M.:[Ipoda, 2019.
2. @wsuka: 10 xiacc: CoopHuk 3a1a4 o ¢pusuke / A. A. 3abononkuii, B. @. Komuccapos, M. A.
Ietpoa. — M.:/Ipoda, 2019.
3. ®wusuxka: 10-11 kmacc: 3agaunuk / A. I1. PeiMkeBuu. — M.:Ipoda, 2019.
4. ®@wuzpuka: 10 knace: @uzuka.Monekynspras ¢usmka. TepmoaguHaMuka. Y riyOeHHbIH

ypoBeHb. Yuebnuk / I'. 5. Mskumies, A.3. CunsikoB . — M.:[Ipoda, 2019.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

o @muka: 10 xracc: merogmueckoe mocodue / A. A. Cunsisuna, C. A. Xonuna, B. B. Kynpssues. —
M.:Benrana-I"pad, 2017. — 176 c.: un.
o @muka: 10 xracc: merogmueckoe mocoowe / U. I'. Bnacosa, B.A. KacesaoB. — M.:Jpoda, 2019.

o @muka: 10 xracc: Mmerogmueckoe mocooue. bazossiii yposens / M. A. Ilerposa, B.B. KynpsBies. —

M.:lpoda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://resh.edu.ru

2. https://uchi.ru/teachers/Ik/main

3. https://education.yandex.ru/main/
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