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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHEr0 OOUIETro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOKEHHM M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMmsbl, npeactaBieHHbIX B PI'OC
COO, a Takxke ¢ yuéroM enepanbHOW paboyell TPOrpaMMbl BOCIUTAHUSA U
KOHIIETIIIUKA TIpernojiaBanusi yuyeOHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHM3aIuaX Poccutickon denepanun, peann3yommx OCHOBHEIE
o0pa3oBareabHbIE MPOTPAMMBI.

ConepxaHne mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (QopmMupoBaHHE
€CTECTBEHHO-HAYYHON KapTuHbI Mupa oOyvaromuxcss 10-11 kiaccoB mnpu
oOydeHun ux ¢usrke Ha 0a30BOM ypPOBHE HA OCHOBE CHCTEMHO-JAESITEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT Tpeboanusm DGI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKKE YUYUTHIBAET HEOOXOAMMOCTh pealM3allud MEKIPEIMETHBIX
CBA3el (UBMKKM C €CTeCTBEHHO-HAyYHBIMU YyYE€OHBIMU TpenMeramu. B Hel
ONPENENSAIOTCA OCHOBHBIC 1I€NIM M3y4YeHUs! (PU3UKU HA YpPOBHE CPEAHEr0o OOIIETro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PM3HMKHU: JIMYHOCTHBIE,
MeTalnpeIMeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uke BKIIOYALT:

e IUIAHHPYEMBIE pe3yJbTaThl OCBOCHHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI 10 I0JIaM 00yUYEHUS;

e conepkaHue yueOHoro npeamera «Ousuka» no rogam 00yyeHus.

Odu3uka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroniemM mupe. LIkoapHbIN Kypc GU3HKK — cUCTeMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJbKY (PU3MUYECKHE 3aKOHbI
JexaT B OCHOBE IIPOIIECCOB U SIBIICHHM, M3y4aeMbIX XUMHEH, OHUOJOTHEH,
bu3mdeckolr reorpadueii W acTpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelelsieT  XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIy4YeHUs] HOBBIX MAaTE€pHaNOB C 3aJaHHBIMU CBOMCTBAMHU M APYIHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOHM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaromuXxcs, B (HOPMUPOBAHHE YMEHUW TPUMEHSThH
HAy4YHBIH METO]I MO3HAHUS MPY BBITTOJIHEHUHU UMH YYEOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca ¢usuku s ypoOBHSL CpeAHEro oOIIero o0pa3oBaHMs
NOJIOXKEH pAd HUAEH, KOTOpble MOXXHO paccMaTpHBaTh KaK MPUHLHIBI €ro
OCTPOEHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3ieloB (PU3MKH, BKIIOYAET Kak
BOTIPOCHI KJJACCUYECKOM, TaK M COBPEMEHHOMN (DHU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (Gu3ukm
o0beuHEH BOKpPYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noue.

Hoes eymanumapusayuu. EE peanuzanus mpeanojiaraeT HUCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMANIAa (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc dusuku mpeamnoliaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKUX TMPHUIOKESHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes skxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palOHATBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepXHEBBIMHU DJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIero
oOpa3oBanus SBISAIOTCS (pusmyeckue teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE TOCTPOCHUS (PU3MUCCKOW TEOPHH, PoJid (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOJAE, TpPaHMIAX
IPUMEHUMOCTH TEOPUH, MJIS OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CuCTeMHO-AesTEeNbHOCTHBIN TOJIX0/I B Kypce (DU3MKU peanu3yeTcs: Mpexiae
BCEro 3a CUET OpraHU3alid SKCIEPUMEHTATBHOW ACSITCIBPHOCTH O0YYarOIIMXCH.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke OObEeIUHEHbI B OOLIMH CIHUCOK YUYEHHYECKHX
pakTUYecKux paboT. BrigeneHne B yka3aHHOM IepeyHe J1abopaTopHBIX pador,
IMPOBOJUMBIX JJIS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS yYYaCTHHKAMU
00pa3oBaTeNpHOTO TIpoIlecca HCXOAS W3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHameHus kaOuHera ¢usmku. IIpum 3TOoM  oOecreunBacTCs  OBJAJCHHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH M TIOCTAHOBKY OITBITOB TI0 TIPOBEPKE
IPEJIOKCHHBIX TUIIOTES.

Bonbpimoe BHUMaHWE yAENAETCS PEMICHUI0 PACUETHBIX W KAYECTBEHHBIX
3anau. [Ipu aTOoM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3a/laHHON (PU3NYECKON MOIEIBIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK W HHTETPUPYs 3HAHUS U3
pa3HbIX pa3nienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBICHHA W TIPOIECCOB B OKpPYIKaroIIeh
KU3HH, TpeOyronme BBIOOpAa (HU3UYECKON MOJICIH ISl CUTyallid TMPAKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeHEro o0Iero oopa3oBaHus TOKEH U3y4aThCsl B YCIOBUAX
IpeIMETHOTO KaOWHeTa (M3WKK WM B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
NPEIMETOB €CTECTBEHHO-Hay4YHOro Iukia. B kaOunere (Qu3uMku AOMKHO OBITH
HeoOXonuMoe J1labopaTopHOe O0OpYyAOBaHME JJI BBINOJHEHUS YKa3aHHBIX B
porpamMme 1o (pU3NKe YYCHHYECKHX MPAKTHUECKUX padO0T W JIEMOHCTPAIIMOHHOE
0o0opyoBaHuE.

JlemoHCTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IMOCTAaHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUd s
UCCJICIOBAaHMUSI  M3y4YaeMbIX  SBIIGHUH ¥  MPOIECCOB, OMIUPHUYECKUX U
(GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHWE IS YYEHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOEcreunBaeTcsi B pacuére
OJTHOTO KOMILIEKTa Ha JABYX oOydJarommxcs. TeMaTHdecKre KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JIOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU 1EJISIMU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

e (GopMHpOBaHHE HWHTEpPECAa M CTPEMIICHHSI OOYYaIOIUXCS K HAy4YHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pPa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe TO3HAHUS U (POpMUpOBaHHE
MCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTara H3yYCHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PM3UKH;

e (¢dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTEIbCTB;

e (GopMHpOBaHHUE TIPEACTABICHUN O POJU (HU3UKU IS Pa3BUTUSA JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne ATUX Telield 0OecTeunBaeTCsl PelIeHueM CIASAYIOMMX 3a1ad B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e TpHOOpPETeHHE  CHUCTeMbl  3HaHMM 00  0o0mmMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAHTOBYIO (HU3HKY U
3JIEMEHTHI aCTPO(DU3HKHY;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUA IS
OoOBbsACHEHHUs] (PU3UYECKUX SBJICHUA B TPUPOJAE H I TPUHITHUS
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CMHOCOOOB pEUICHUS Ppa3IMYHBIX 3aJad C SIBHO 3aJIaHHOU
bu3ndeckoil MOMAENBI0, 3aJad, MMOAPA3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3/laHue (PU3MIECKON MOJICITH, aJICKBATHOM YCIIOBUSM 3a]1a4H;

e TIOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOIMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOIILYIO
cpeay,

e OBJAJICHHE METOJAMHU CaMOCTOSATEIIBHOTO IUIAHUPOBAHUSA U TMPOBEIACHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMaIi,
onpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJIbTaTta;

e CO3JIaHME YCJIOBHH ISl Pa3BUTHSI YMEHHUUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPEIHETO OOIIETO
obpazoBanust otBoguTcs 136 vacos: B 10 kiracce — 68 yacoB (2 yaca B HEJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiit B mporpamme 1o (U3MKE TMEpPEUCHb JIaDOPaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT J1a0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYaIOIIMNXCS.



COJEPXXAHUME OBYUYEHUA
10 KJTIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoxae. HaydHble mMeToApl MO3HAHUS OKPY KAIOILIETO
mupa. Posib DOKCniepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBI.
DKCIEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3nyecKkux sABJICHUM M TpoleccoB. HayuHble THIOTE3bI.
@u3znyeckre 3aKOHbl U TEOPUH. ['paHUIl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple M UHAQPPOBBIE H3MEPUTENbHBIE MPUOOPBL, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemelnienue, CKOpoCTh (CpeAHsIsI CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepuajJbHOW TOUYKHM, UX MPOCKUMHU HA OCH CUCTEMbI KOOPIHHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IYyTHU U MEepeMEUICHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOHOTO MaIeHUs.

KpuBonuneinoe  nBwxkeHue. JIBMKEHHE  MATEpUANIBHOW  TOYKHA 11O
OKPYXHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEMHAA
ckopoctb. [lepuon n wactora obparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TTepeaun.

Llemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanne IBUKEHUMN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pPa3pe:KEHHOM MPOCTPAHCTBE.

HaOnronenue nBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOJHOTO MaJICHHUSL.

Hanpasnenue ckopocTu pu ABUKEHHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

N3yyeHne HEPaAaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACICHUS MIHOBEHHOM
CKOpOCTH.

UccrnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOHJECHHBIMU TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBWKEHUU C HAYAIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue nBUKEHUs IAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHuUs Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuniun  otHocurensHocTH  ['amumnes. llepswlii  3akoH  Hbrorona.
NuepunanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUI MaTepUagbHOU TOUKU. Tpernit 3akoH HproTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TaroreHuss. Cumia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckonbxkeHus, kauenus). Cuna tpenusa. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHS U cuiia TpeHus nokos. KoadduimeHt tpenus.
Cuna conpoTUBIICHUSA MPU ABUKEHUU TeJa B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJIOTrO TEIIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: MOAIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U
pE3UMHOBOM 00pasiie, OT X AehopMaIiii.

HccnenoBanue yclnoBHM paBHOBECUS TBEPAOTO TeElld, HMEIOUIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaAHEHUA 6 MEXAHUKE

Nmnynsc marepuaabHOM TOUKH (TeNa), CHUCTEMbl MaTe€pUAlIbHBIX TOYEK.
Nmnynse cuiibl 1 WM3MEHEHHWE HMITYyJIbCa TeJla. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusnbl. MOIIHOCTH CHUIIBL.

Kunerndeckass sHeprus MarepuaibHOM To4yku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEprus YIpyTO
nedopMupoBaHHOM  TIpykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsizb  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKOM JHEPrUM CHCTEMBI TEIL
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOTeHIMATBHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenune abCONIOTHO HEYNPYroro ygapa C MOMOIIBI JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXAHHUYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKECHUS PE3UHOBOTO XKI'yTa.

Paznen 3. Mosexkyisipuasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJCHCTBUSl 4YaCTUL[ BellecTBa. MOJENU CTPOEHUS Ta30B, XUAKOCTEH U
TBEPJIBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeleil. Macca u
pa3Mmepsbl Mosieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpEHEM KUHETUYECKOM DJHEPruM TEIUIOBOTO JBWXKEHUsA dvactull rasza. Illkana
temneparyp KensBuna. I'a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon JlanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHnueckne YCTpOWCTBA H MPAKTUYECKOE IMPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHUE BellecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHU.

OmnbITel 10 1P PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OnbIThI, JOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHMS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenne mMaccbl BO3JayXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKY MapaMETPAMU COCTOSIHUS PA3PEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSsS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cTIoco0bI e€ m3MeHeHus. KonudecTBo TeoTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJEeallbHOrO  ra3a. Buasl  Temuonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TemnoTsl npu Tenionepeaaye.

[lonsiTue 00 aauabatHOoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeneHnre mepBOTO 3aKOHAa TEPMOJIMHAMHUKHU K H3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TerioBele  mamuHbl.  [IpuHOUNBI ~ JEWCTBHUS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanmsi HEPrUM B TEIUIOBBHIX MammHaX. KoadduiumeHnt mnomae3Horo
nerictBusl TeruioBor MammHbl. [lukn KapHo u ero kosduumeHT mose3Horo
JNENCTBUA. DKOJIIOTHYECKUE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPHUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruu Teja MpPU COBEPIICHHH paldOThI: BBUIET
npoOku u3 OyTBUIKH TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUIECOIEMOHCTPALINS).

N3menenue BHyTpeHHEH sHeprun (TeMIiepaTyphl) Teja Ipu Terjionepeaaye.

OnbiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3Jayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTaTEs] BHYyTPEHHETO CrOPaHusi, PEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXHOCTh BO3ayXxa. HaceblmieHHbld map. VYjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT JaBICHUS.

Tsépmoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctamwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpUcTayu3aius. Y aeinbHas Terora miasienus. Cyonumarus.

YpaBHEeHUE TEIJIOBOTO OajaHca.

TexHruueckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU IOIYYEHUSI COBPEMEHHBIX MAaTEpUajIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHMXKEeHHOM JIaBJICHUU.

CnocoObl n3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBJIeHUsT KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHre OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHAMMKA
Tema 1. dnekmpocmamuxa
OneKkTpu3aums Tel. OIJEKTpUYECKH 3apsa. JlBa Buaa »IEKTPUYECKUX
3apsaa0B. IIpOBOOHUKH, TUAIEKTPUKKM W TOJYHIPOBOJHUKH. 3aKOH COXpPaHEHUs
ANEKTPUYECKOr0 3apsijaa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsblil 31eKTpUuuecKuil 3aps.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anekTpuueckoro mnods.  [IpuHiun



CYIIEPIIO3ULIMU DJICKTPUUECKUX TOJIeH. JIMHMKU HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpoctatmdyeckoro  mosis.  [loreHuman.  PasHoCThb
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B BICKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcarop. DIeKTpoEMKOCTh IIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHIAEHCATOpA.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHUE: DJIEKTPOCKOI,
AIEKTPOMETP, AJIEKTPOCTATHYECKasi 3allluTa, 3a3eMJICHHUE SIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA dJIEKTPOMETPA.

B3auMopenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOoBOHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILJIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 31ekmpuyveckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKAa.
HcTtounuku Toka. Cuia Toka. [TocTOSIHHBIN TOK.

Hanpsikenune. 3akon OMa 114 ydacTka LEeTu.

DIIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COINPOTHUBIIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIebHOE, CMEIIAHHOE COETMHEHUE IPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABIKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 3JIeKTpUuyeckoi nenu. KopoTkoe 3aMbIKkaHue.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAJLIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DIJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas u MIpUMECHAas MIPOBOJINMOCTb
noJynpoBogHUKOB. CBOMCTBA p—n-miepexoa. [TomynmpoBoHUKOBBIE TPHOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciulaBax  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALINS. DIEKTPOIIU3.



DJIEKTpUUECKU TOK B razax. CaMOCTOSATENIbHBIA M HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpEBaTeNIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIIA TN TTONIEPEYHOT0 CEYEHUS U MaTepuaa.

CmenmanHoe COeIMHEHNE TPOBOJHUKOB.

[Ipsamoe wu3MepeHHe DIIEKTPOABHXKYIIEW cwibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COMMPOTUBIICHUA.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEH CUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Habnronenue aiextposiusza.

MexnpeaMeTHble CBA3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJIOTHHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonssmusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SBJICHUE, HAy4YHbIA (akT, rumore3a, (pU3mMdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QyHKIUA,
napabona, runepbosia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUH HA OCH KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOU mpupoje, nuddysus, ocMmoc,
TeIJI000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TEN, KUIAKOCTEH U



ra3oB, J3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOIUTUYECKAS AUCCOLMALINS,
raJibBaHUKA.

l'eocpagpusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NIBIKEHUN C HUCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEHUS] B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYMHBI IIPUHTED, ANEKTPOHArPEBATEIbHbIE puoOOPHI,
AIIEKTPOOCBETUTEBLHBIE MPUOOPHI, rajJbBaHUKA.

11 KUIACC

Pa3znen 4. DiaekTpoguHAMHMKA

Tema 3. Maznummnoe none. IneKmpomazHuUmMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  INOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uHHAYKUMM. [IpuHouMn cyneprno3uuuu
MAarHuTHBIX TOJeW. JINHMM MarHUTHOM MHAYKUMU. KapTWHa JIMHUNA MarHuTHOU
VHIYKIWH T0JI IOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJAHMKA C TOKOM. KapTwHa JHHUW WHIYKIUA
MAarHuTHOIO IOJIA JUIMHHOIO IIPSAMOIO IIPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O
IIPOBOJHMKA, KATyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuna Amriepa, €€ MOJyJIb U HaIllpaBJICHUE.

Cuua Jlopenua, €€ MoJly/ib U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

SIBiieHuEe DJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOM
UHAYKOUU. OJEKTPOJABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
unnykuuu Gapanest.

BuxpeBoe anekTpudeckoe mojie. OJIEKTPOABMKYINAs CWJIA HHAYKIMH B
IIPOBOJIHUKE, JBHXKYILLEMCS TIOCTYNATENBHO B OTHOPOJHOM MarHUTHOM TIOJIE.

[Ipasuno Jlenua.

NHOyKTUBHOCTE.  fIBIEHME CAMOMHIYKLUMH. OJIEKTPOABMKYILNAs CHJIA
CaMOMHIYKIIUH.

OHeprus MarHUTHOT'O ITOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: IIOCTOSTHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTapPHBIX
YaCTHULl, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O ITyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopericTBre 1ByX IPOBOJHUKOB C TOKOM.

Cunia Amnepa.

HenctBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlieHUE AIEKTPOMATrHUTHON UHYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBMKYIIEH CHIJIBI MHAYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHuTHOIrO MOTOKa.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3yyeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue nercTBrs IOCTOSSHHOIO MArHUTA HA PaMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHH.

Paszpnes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE KOEOAHUA

KoneGarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
INapmonnyeckue konebanus. [lepuoxa, yactora, amrummryga u (aza KoseOaHUM.
[IpyxuHHBI MasATHUK. MareMaTU4eCKUi MasATHUK. YpPaBHEHUE TApPMOHUYECKUX
koneOanuid. [IpeBpaiiienrie HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbnpiii  koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIAy MEXaHUYeCKUMU U
ANEKTPOMATHUTHBIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPrUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxarolux KoueOaHUsIX. BbIHYX/I€HHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIEC 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

Ilepemennpiii  TOK. CUHYCOMAQIbHBI TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JECUCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U
HaIpsHKEHUs.

Tpanchopmarop. IlponsBoacTBo, nepegaya M MOTPeOICHUE AIIEKTPUIECKON
SHEPIUH. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUM AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanue mnapameTpoB KoJeOATENbHOW CHUCTEMbI (MPYXKUHHBIA WA
MaTEeMaTUYECKUNA MASTHHK).



HaGnronenue 3atyxarmommx KojaeoaHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJICOaHMIA.

Pe3onanc mnpu 1mocienoBAaTENbHOM COEAWHEHWHM PE3UCTOpa, KATYIIKH
VWHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY JIEKTPOIEPENAYH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnegoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne mnepeMEeHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COEMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE GOJIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. CxopocTtb
pacnpocTpaHeHnss W JJMHA BOJIHBL. [lomepedHble W TPOJOIBHBIE  BOJIHBI.
WNuTtepdepentus u qudpaxiiys MEXaHUISCKAX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoOCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHHUE, MOJsApU3alus, AUppaKuus,
uHTephepeHus. CKOpocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [I[pruMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[Ipununel paguocsAsy U TeleBuAeHUsA. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPELBI.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoCTPaHEHUE MOTIEPEUHBIX U MPOIOIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepentinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH WU
4aCTOTOM KOJeOaHHIA.



UccnenoBanue CBOWICTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, MHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. I[IpsmMonnHENWHOE pPacHpOCTpaHEHUE CBETa B
OHOpOJHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI OoTpaxkeHus cBeta. [locTpoeHue n3zobpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMJIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CioxHbIi cocTaB Oenoro cseta. LIBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosIHUE M ONTHYECKas CHia TOHKOW JuH3blL. IlocTpoeHne u3oOpaxeHUil B
coOuparomux U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEIUUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUIYECKON ONTHUKH.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMoOIEHHS MAaKCUMyMOB M MHUHMMYMOB B HHTEpP(EPEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunoHHas pemeéTka. YcIoBUE HaOIIOJIEHUS
[JIaBHBIX ~MAaKCUMYMOB TMpH TAJCHUM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToarnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOIl, BOJOKOHHAs
ONTHUKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMonuHEHOE pacHpOCTpaHEHUE, OTPAXKEHHE U IIPEJIOMIICHHE CBETa.
OnTuyeckue MpudOpPHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojelb CBETOBOAA.

Uccnenosanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenune natepdepeHInm cBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[Tomyyenune cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyyenue cnekTpa ¢ MOMOIMIBIO TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusle padbomul



N3mepenune nokaszaresns npeaoMICHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.
Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJBLHON TEOPUH OTHOCHUTEIbHOCTH
I'paHuubl  MPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  I[locTynatel
CIICIIMATbHOM TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHITUI OTHOCUTEIHLHOCTH DUHINITECHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKPAIICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccCHI ¢ 3HCpFHCﬁ U UMITYJIbCOM pGHHTHBHCTCKOfI HJaCTHUIBI. 9H€p1’I/I$I
ITOKOAI.

Pasznes 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTe U uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doroaddexra. YpaBuenue DitHmTerHa 11 Porodddekra. «KpacHas rpanuiar
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHYECKOE JICCTBHUE CBETA.

TexHruecKkue YyCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeMIHETO (hoTodddeKTa.

Cseroauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHuiO o -4acCTHIL.
IlmanerapHas Mmogxenb aroMa. lIloctrynatel bopa. M3nydeHue u  moriomeHue
(GOTOHOB TpU TEepexoie aroMa C OAHOIO YPOBHS JHEPrUHM Ha Jpyroi. Buabr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/IaA.

BosnHoBeie cBoiicTBa yactuil. Bosnsl e bpoitns. KoprnyckynsipHO-BOITHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYXIEHHOE U3IIyYEHHE.

TexHnueckne yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mognens onbita Pezepdopna.

Onpenenenne IIMHBI BOJHBI JIa3zepa.

HaOnronenue nuHeRYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopusle padbomul

Habmnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUsi sapa. OTKphITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHUs.
BrnusiHne paguoakTUBHOCTH HA KMBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens  sapa
I'eiizenoepra—Banenko. 3apsaa sapa. MaccoBoe ucio sjpa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIN Oerta-pacman. [amma-
U3JIy4eHue. 3aKOH PaJuoaKkTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepubie cuibl. JledexT macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEP.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M IEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Metop1 HAOJIIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTabHBIE B3auMOIeHcTBUS. EMUHCTBO m3nueckoil KapTUHBI MUPA.

TexHuueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siepHbiit peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CUYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB yacTuil (110 roToBbIM (hoTorpadusim).

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTHs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3qus, SpKHUe 3BE3NBI, IUIAHETBI, UX BHIMMOC
JIBYKEHUE.

CoiniHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHma U 3BE3.
3BE3/1bI, UX OCHOBHBIC XApAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHUMOCTbY». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBH» JIA 3BE3J TJABHOW IMOCIENOBATEILHOCTH. BHyTpeHHee CcTpoeHue



3BE311. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsiit 1lyte — Hama [Nanaktuka. Ilonoxkenne u nBuxenue CosHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B AApax
rajaKTUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue rajiakTuk.
Teopus bonbiioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HaGnronenust HEeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
OPWIOKEHUH JJI ONpeeNeHuUs MONOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aus1 CEeBEpPHOro MOJIyIapus U IpKUeE 3BE3/bI.

Ha6mronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O06o0maroiiee NOBTOPEHUE

Ponb ¢usuku M acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOU KapTHHE MUPA, pOJib (PU3UIECKON TeOpUun
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUIUYECKON KapTHHE MHpPA, MECTO
¢bu3nyuecKkoil KapTUHBI MHpPaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTABJIEHUI O TIPUPOJIE.

MexnpeaMeTHble CBSA3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHbIE C HW3YYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pU3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HAa OCU KOOPIAWHAT, CIOXKEHHE BEKTOPOB,
NPOU3BOJHBIC JJIEMEHTApPHBIX (QYHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
oTpe/ieieHUe IONIAIN TIIOCKUX PUTyp U 00bEMa Tell.

buonoecusa: »nekTpuueckue SBICHHS B JKUBOM MPUPOJE, KoJieOaTeabHbIE
JNBWKECHUS B )KMBOM IPUPOJIE, ONTUYECKUE ABJIEHUS B )KUBOW MPUPOJE, NEUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOM pEHETKH, CHEKTPaJbHbIN
aHaJu3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU  MATrHWTHBIX — PY/I,
dboToCchEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHASA II€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BBIM ypOBEHb) JOJKHO OOECIEUUTHh JTOCTUKEHHE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3uKay AOJIKHbI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM/, TIO3UTUBHBIX BHYTPEHHHX  yOCXKJICHHH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U ONbITA EITEIBHOCTH B MPOIECCE pPEaM3ali OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEIILHOM AEATEIILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:x1aHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKTAHCKOM MO3UIIMH 00YUaIOIIETrocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECAX TI'PaKJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHHE B3alMOJICCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXxJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JEATENbHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
IPUCYIIETo (GU3NISCKON HAYKE;



5) Tpy10BOIr0 BOCTIMTAHMS:

UHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuoHANbHOW JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00J1acTH
(bU3HMKY HA IPOTSHKEHUN BCEH KU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00ATLHOTO
XapakTepa 3KOJIOTMYECKUX MpoOIieM;

IJTAHUPOBAHUE U OCYIIECTBJIICHUE JCVUCTBUUA B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUA LIeJIeW YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacuIdpeHre OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUH 110 QU3HUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YHOU JeSITeJIbHOCTH, TOTOBHOCTH B MpOLIECCEe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYID U HCCIEI0BATEIbCKYIO
NEeATENIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jijornueckue aeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JCATEIBbHOCTH, 33JaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHDKCHHUS
BBISIBISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajdu3a WMEIOUIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSTEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUI AEATEIHHOCTH;
KOOPJAWUHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;
pa3BHBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUU )KU3HEHHBIX TTPOOJIeM.
ba3oBble ucciaenoBarTeabCcKue JeiCTBUA:
BJIAJICTh HAY4YHOM TEPMHUHOJIOTHEH, KIIIOYEBBIMU TOHATHUSMM M METOAAMHU
(bu3nUeCcKOl HayKU;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEOBATEIBCKON U MPOCKTHOM JeITeTbHOCTH
B o0Onactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (HU3UIECKOTO COJACpNKAHUSA, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJIAMH JCSATEIBHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAllY, MPEOOPa30BaHUIO W TPHUMECHEHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JIaHUH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApaMETPhl U KPUTEPUU PEIICHHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJIE PEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbHOMN
JESITETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKH;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh PUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIE HJICH, PEJIaraTh OpPUTHHAIBHBIC TTOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WH(POpMaAIUK (HU3UYECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIHHO OCYIIECTBIATh MOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAN0 WHMOOpPMAIUK Pa3IUYHBIX BUAOB H (GOpM
IIPE/ICTABIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpeJCTBa  WH(MOPMAIIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepeXeHUs, TPaBOBBIX M OJTHYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACp)KAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHUS MHPOPMAIUH U [IEJICBON ayJUTOPHH, BBIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3alIiH.

KoMMyHMKATHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIE TeiCTBUA:
OCYIIECTBIISTH 00IIEHNE HA YpOKax (M3UKU U BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd U CMST4Yath
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOMIHUX
VWHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh I1€IM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ NOCTH)KEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacmpenensTh pojid ¢ YYETOM MHEHHH YYacTHUKOB, OOCYXAaTh PpPE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHMKA KOMAaHIbI B
00IIMIA pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKTHI, OLEHHBAThL HAEU C TO3UIMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBHUSA
Camoopranuszanus:

CaMOCTOSITENIbHO OCYILIECTBIATh MO3HABATENIbHYIO JESTENbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHH, BBISIBIISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTaBJIATh IJIaH PEIICHHS PAcUE€THBIX M KaueCTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MMPAKTUYECKOU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUM;

NaBaTh OLICHKY HOBBIM CHUTYalLHsIM;

pacIMpsATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JacCTH
(U3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIENSAM;

BJaJ€Th  HABBIKAMM  IO3HABATENbHOM  pedieKCHUd KaKk  OCO3HAHUS
COBEpILAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJbTATOB U
OCHOBaHUII;

UCIOJIb30BaTh MPUEMBI PeQIIEKCUH ISl OLIEHKH CUTyaluH, BhIOOpa BEPHOIO
peuieHus;



yMETh OIICHUBATh PUCKH W CBOEBPEMEHHO IMPUHUMATHh PEIICHUS IO HX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIW3E pe3yIbTaToOB
NEeSITENHHOCTH;

IpPUHUMATh ce0sl, MTOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX TIpU aHalW3e pPe3yJIbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIUOKH.

B mporecce mocTrKeHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3uKe s ypOBHS CpeaHEro ooOimero oOpa3oBaHUs y OO0ydYarOMIUXCS
COBEPIICHCTBYETCS AYMOIMOHATBHBIH MHTEIJICKT, IpeoJararoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAINH, BKIIOYAIOIICH CTPEMJICHUE K JTOCTYKCHHIO 1ETH U
yCIIeXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOHMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOUYAIOIIECH CITIOCOOHOCTh MOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCThH BBICTPAaNBaTh OTHOIICHHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

HNPEJMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MeCTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKOU EATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCNCH:
MaTepHalibHasl TOUKa, MHEpLUUaIbHas cucTeMa OTcu€ra, abCONMIOTHO TBEPIOE TEIIO,
WJICaIbHBIN Ta3, MOJEIH CTPOCHUS Ta30B, KUAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PeIIeHUH (PU3NYECKUX 3a]1a4;

pacrno3HaBath (pU3NUYECKHE SIBICHUS (TIPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJMHAMUKHU:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSAMOJIMHEIHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE 10 OKPYKHOCTHU, HHEpLHs,
B3auMojielcTBue Tel, Tuddy3us, OPOYHOBCKOE JBHKEHUE, CTPOCHUE KUIAKOCTEH
¥ TBEPJIBIX TEJ, N3MEHEHHE 00bEMA Tell MPU HarpeBaHUM (OXJIAXKIEHUH), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIIEHHE,
BJIYKHOCTh BO3/lyXa, OBBIIICHUE TABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
coCyze, CBSI3b MEXIy M[apamMeTpaMyd COCTOSIHHMS Tra3a B H30MpoLeccax,
ANEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OIMHCHIBATh MEXAHWYECKOE JIBIKEHHUE, MCIONb3YysS (PU3UUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, INEPEMEIICHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHJIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUHUAIbHAS SHEPIrusi, MEXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; NpPH OINWCAHUU MPaBUIBHO TPAKTOBATH
(U3HYECKUIl CMBICT MCHOJB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M €IUHHIIbI,
HaXoAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (PU3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs B3HEprus, padbora rasa,
KOA((DUIIMEHT TMOJIe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTaTessl; MpPH OMUCAHUU
NPaBWIBHO TPaKTOBaTh (U3MUECKUH CMBICT HCHOJb3YEMbIX BEJIMYUH, HX
0003HAaUeHUd W E€OUHULBI, HAXOJIUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIMYUHAM;

ONKCBIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOMCTBA BEIIECTBA U MIEKTPUUECKUE
siBJICHUS (IIPOLIECCHI), UCTOJNIBb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
ANEKTPUYECKOE T0JIE, HANPSHKEHHOCTD MMOJIS, MMOTEHIHA, PA3HOCTh NOTEHIUAJIOB;
Opy ONHCAHMM TPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOIb3yEMBIX
BEIUYMH, MX OOO3HAYCHUS W €IUHHUIIBI; yKa3biBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJTUYUHY C APYTUMH BEIMUUHAMY,

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBIICHUS, UCIIONb3Ys (PU3HUECKHUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TArorenus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW DJHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHLHUI CYNEPNO3ULIUNA CWJI, MPUHIUI PABHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOEHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIIOTHOUM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasindarbh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBHUS UX OE€30MACHOTIO MCIIOJIb30BaHMS B
IOBCEIHEBHOM KU3HH;

BBIMOJHATh JKCHEPUMEHTHI MO HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJb30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
(GopMmynupoBath mpoOieMy/3ajadyy M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHWS, MPOBOAWTH OMBIT U
bopMyIIHpOBATH BHIBOJIHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHS U HCIOJIb30BaTh HU3BECTHBIC
METO/Ibl OLIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYCCKUMH  BEIUYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKCcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYUH B
BUJI€ Tabuull U TpauKOB, A€JIaTh BBIBOABI IO PE3yJIbTaTaM MCCIIEA0BaHNUS;

co0nroAaTh mpaBuiia 6€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEI0BAHUMN B
pamMKax y4eOHOTO DSKCIEepHUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacuéTHble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCTIONB3YS (hU3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAMMBIE ISl €€ pelleHus, NMPOBOJUTH PAcu€Thl M OLIEHUBATH PEaIbHOCTh
HOJy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7aui: BHICTPAUBATh JIOTHYECKU HEIPOTUBOPEUUBYIO
[ETIOYKY PAaCCYyX JCHUW C OMOpON Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHNUS,

UCTOJBb30BaTh  MPH  pEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTABICHUS yYeOHOW U HAYYHO-IOMYJISIPHON MH(pOpMALUH, TOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWS MO (PU3UKE B MOBCEAHEBHOW JKU3HU
Jutsl o0ecriedeHus: 0€30MaCHOCTH MpU OOpalllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310POBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAKOLIEH Cpee;



paboTath B TpYyIIE C BBHINOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO pACHpEAeNsiaTh OO0S3aHHOCTU U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIeKBATHO OLICHUBATH
BKJIQJ] KQXJIOTO U3 YYACTHUKOB I'PYIIINbI B PEIICHUE paccMaTpUBAEMOM MPOOJIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (U3MUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, s/IepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJIh aTOMHOTO Sipa MpU pPEIIeHUU (PU3UUECKUX
3ajad;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3MKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHuTHasE WHAYKUUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MIPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHtepdepennus, audpakius W MOOJApU3alMg  CBETa, JUCIEPCHUS CBETa,
doTornexrpuueckuit 3pdext (pororddekT), cBETOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOpPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJIICHUS (MPOIECCHI), UCMONB3Yys (PU3NUYECKUE BEJIUYUHBIL:
AIEKTPUUYECKUIN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAINPSKEHUE, IIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIDKYIIAs CUia, paboTa TOKa,
WHIYKLIHMS MarHUTHOrO TMojs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KATYIIKH, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO TMOJeH, MEpHoJl U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsj U CHJIa TOKa B IIpoLecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsHUE U
ONTHYECKasi CHUJIa JIMH3bI, TIPU OMHCAHUU TMPABWILHO TPAKTOBATH (DU3UUYECKUI
CMBICT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYCHUS M CAUHUIIBI, YyKa3bIBaTh
dbopmyIibl, CBSI3bIBAIONIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SBIEHUS M MPOLECCHI, HUCIOIb3YS
(dbu3ryuecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJILC (POTOHA, MEPUOJI TIOJypaciaia, SHEPTHsl CBI3U
aTOMHBIX SJI€p, NpPU OINKUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHH CMBICI
UCIIOIb3YEMbIX BEIUYUH, MX OO0O3HAUYCHUsS] U EJUHMIIbI, YKa3blBaTh (DOPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIIONB3Ys (U3HUECKHUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUSA MPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHYKIWH, 3aKOH MPSMOJIUHEUHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHINTEHHaA s doTtodrddexra,
3aKOH COXPAHEHUs JHEPTUU, 3aKOH COXPAHEHUsI MMIIYJIbCA, 3aKOH COXPAHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MaccOBOr0 YHCIA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpy 3TOM pa3iinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKEHHE W YCJIOBHUS (TpaHUIBI, OOIACTH)
PUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI IPOBOAHUKA
C TOKOM, cuJjibl AMmnepa u cuiibl Jlopenna;

CTPOUTh W ONKCHIBATH HM300pa)KEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBarh mpoOieMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOrO0 OOOPY/IOBaHUS, MPOBOAUTH OMBIT U
(dbopMyIMpOBaTH BHIBOIBI;

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, MTPH
STOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEIUMYUH C HCIOJIb30BaHUEM
NpSIMBIX M3MEPEHUI: TMPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAE TaOJIUIl U
rpadMKoOB, JeJIaTh BHIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOnroaaTh mpaBuia 6€30MacHOr0 TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUM B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4eOHO-MCCIIEeNOBATEIBCKOW W MPOCKTHOM
NESTENBLHOCTH C MCHOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1IAOOPATOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJa4d C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIONb3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOAUMBbIE JUIsl €€ pelleHus, MPOBOJUTh PAcu€Thl M OLIEHWBATH PEaIbHOCTh
HOJIy4YE€HHOT0 3Hau€HUs (PU3MUECKON BEIINYUHBL;

penaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpPOM HA HM3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYCeCKHe SIBICHNUS,

UCIOJb30BaTh  IMpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
U NPEICTaBJICHUS YYEOHOW M HAy4YHO-NMOMYJSPHOM MH(POPMAILIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyto HH(OPMAILIUIO;

OOBSCHATh MPHUHLMIBI JEHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30IaCHOIO MCHOJIb30BAaHUS B MIOBCEJHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsi COXPAHEHHUS 30POBbsl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MTOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTb B TIpyHIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYNIbl, PAlMOHAIBHO paACHpeAeisiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJJOT0 U3 YYaCTHUKOB I'PYMNIbI B PELICHUE PACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaumeHnoBanue
pa3aeiioB U TeM
MPOrpamMMbl

Koan4yecTBO 4acoB

KourpoJinubie
Bcero P
padoThbI

IIpakTHYeckue
padoThl

JuieKTpOHHBIE (UG pPOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

Pa3nea 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

dusuka 1 METOIBI

1.1 2 https://m.edsoo0.ru/AVIAWVNQO
Hay4YHOTO TIO3HAHUS
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 JnHamuka https://m.edsoo.ru/RML6BX3PU
3
2.3 AKOHRT COXPAHCHILA B 6 1 1 https://m.eds00.ru/S6NRCXHA7
MeXaHUKe
Hroro no pazneny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHoBBI

3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/HRGVSNOPE
KMHETUYECKOU TEOpUU

3.2 OctonEl 10 1 https://m.edsoo.ru/HK6KI 6RS9
TEPMOJUHAMUKHI
ArperaTHble

3.3 COCTOSIHHS BEIIECTBA. 5 https://m.edsoo.ru/HSM355JCH
®da30BbIE IEPEXOMBI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
4.1 OneKTpocTaThKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
ITocTosiHHBII
4.2 STCKTPHACCRHII TOK. 12 1 1 https://m.eds00.ru/GEWTDQXWW
Toku B pa3mTU4HBIX
cpenax
Hroro no pazneny 22
PesepBHOE BpeMmst 2
OBUIEE KOJIMYECTBO 68 4 4
YACOB 110 [TIPOT'PAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KITACC

KoandyecTBO 4acos

Ne HaunmeHoBaHue pasaeiioB DJIeKTpOHHbIe (HM(ppOBbIE)
Konrpoiabusie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC PeCypChI
padoTsbl padoThI
Paszpen 1. JIEKTPOANHAMUKA
MarunutHoOe noze.
1.1 DNeKTpOMarHuTHas 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHIYKIAS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
MexaHudeckue u
2.1 3JIEKTPOMATrHUTHBIE 9 1 https://m.eds00.ru/3TLNQKPG6
Kosie0aHus
M
2.2 eXATTIecKHe 1 5 1 https://m.edsoo.rt/WQT6385V1
3JIEKTPOMArHUTHbIE BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CITEIIHATBHOM

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
TEOPUHU OTHOCUTEITLHOCTH
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DIICMEHTEI KBAHTOBOI 6 https://m.edsoo.ru/SWOVAWQRS

OIITUKH



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS

4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 https://m.edso0.1ru/97MCIDZXQ
Hroro no pasneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

DneMEHTBI aCTPOHOMUU U

> acTpopu3UKH ’ ! hitps://m.edsoo.ru/SEODGKXI9
Hroro no pazaeny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 O06o06maroree TOBTOPCHHE 4 https://m.edso0.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE BpeMst 3
OBLIEE KOJIMYECTBO 68 4

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




ITHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos
Ne Hara DJIeKTpPOHHbIe N (poBbIE
n/n Tema ypoka Bcero Konrpoapupie | Tpakrueckue u3ydyeHusi | oOpa3oBaTe/ibHbIe pecypchl
padoTbl padoThI
®u3uka — HayKa 0 IpUpo/Ie.
1 Hayunble MeTo1bI TO3HAHUSA 1 https://m.edso0.ru/YXGQSPM1P
OKPY’KaIOIIero Mupa
Ponw 1 mecTo pusuku B
(hopMHUpOBaHUH COBPEMEHHOI
2 Hay4YHOU KapTHUHBI MUPA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPaKTUYECKON JAeATEIbHOCTH
NS
MexaHuueckoe IBUKEHHE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOI'0 JABHUKCHUSL. 1 https://m.eds0o0.rt/RSOAQOVSZX
[Iepememenue, cKOpoOCTb,
YCKOpEHHUE
4 PaHowMepHoe MpAMOHHEHHOe 1 https://m.edsoo.ru/L8IPY2JEZ
TBUKECHHE
5 PaBHOYCKOp?HHoe 1 https://m.edsoo.rt/MDIDKJOUB
MPSIMOJIMHEMHOE JIBUKEHUE
CBobOoHOE TazieHue.
6 YckopeHnue cBOOOIHOTO 1 https://m.edsoo.ru/MXPLZIX8J
najeHus
7 Kpusoxuneittoe asiierne. 1 https://m.edsoo.ru/TFLI2C4DN

JBr>KeHHE MaTepuaIbHON



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

TOYKH IO OKPY>KHOCTH

[IpyHIMI OTHOCUTENBHOCTH
lNanunes. MHepuuanbHble

CUCTCMbI MAaTCPHUAJIbHBIX TOYCK.

8 . https://m.edsoo.ru/J6QY7N3IWN
cucreMsl orcueta. [lepBsiit
3akoH HerotoHa
Macca tena. Cuina. [IpuHuun
CYIIEPIO3ULIMHA cUil. BTopou’

9 yuep H p https://m.edsoo.rt/BVINWTAQH
3akoH HeroToHa s
MaTepHaTbHOU TOYKH
Tperun 3axkoH HproToHa 1uis

10 p g https://m.edsoo.ru/JYL4I4UAN
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOI'O TATOTEHUS.

11 Cuna tspxectu. [lepBas https://m.edsoo.ru/D13D593MU
KOCMUYECKasi CKOPOCTh
Cuna yopyroctd. 3akoH ['yka.

12 yupy Y https://m.edsoo.ru/RILVFXEQD
Bec Tena
Cuna tpenus. Koapduunent
tpenns. Cuiia COIPOTUBIICHUS

13 p p https://m.edsoo.rt/UZBUPCMS5M
IpU JIBUKCHUH TEJa B
SKMIKOCTH WJIM Ta3e
[ToctynaTtenbHoe u
BpalllaTeabHOE ABIKCHUE
a0COJIFOTHO TBEPIOTO TEJA.

14 PA https://m.edsoo.ru/IDOAU40TS
MowmenT cunsl. 11ne4o cumsl.
YcnoBus paBHOBECHS TBEPAOTO
Tena
Nmnynsc MaTepranbHON TOYKH

15 y p ’ https://m.edsoo.ru/MSIQTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

Nmmynbe cunbl. 3akoH
COXpaHEHHS UMITYJIbCA.
PeakTBHOE IBMKEHUE

16

Pabota u MOILITHOCTD CHUIIBI.
Kunernueckas sHeprus
MarepuaibHON Touku. Teopema
00 M3MEHEHUN KMHETUYECKOH
SHEPTUU

https://m.edsoo.ru/J1V591.28B

17

[TorenumaneHas 3HEprus.
[ToreHumanpHas s3HEpPIrUst
ynpyro aeGpopMupoOBaHHONU
npyxuHsl. [loTeHnmanbHas
JHEPTUs Tella BOJIM3H
MMOBEPXHOCTU 3eMJIn

https://m.edsoo.rut/RNEXJW4KF

18

IloTenumanbHBIE U
HEMOoTeHIMaIbHbIe CHITEI. CBS3h
paboThI HEMTOTEHIIHAIBHBIX CHIT
C U3MEHEHHEM MEXaHHUYECKON
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPIUU

https://m.eds00.:u/DA3QVTOXQ

19

JlaGoparopHas paboTa
«MccnenoBanue cBsizu pabOTHI
CHIIBI C I3MEHEHUEM
MEXaHMYECKOW YHEPTHUHU Tella Ha
npUMepe pacTsHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas padbora no teme
«Kunemaruka. Jlunamuka.

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

3aKOHBI COXpaHEHUS B
MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN

21 https://m.edsoo0.rt/OEYOVYU2B
teopuun. bpoyHoBCcKoe
newkenue. uddysus
Xapaxkrep JBHKECHUS U
B3aUMOJICUCTBUS YaCTHII

22 BellecTBa. Moaenu CTpoeHus https://m.edsoo.ru/AUV2ZDR3X
ra3oB, KUIKOCTEH U TBEPABIX
TeN
Macca monekyn. KonnuectBo

23 BemecTBa. [locTostHHAs https://m.edsoo.ru/FLIBAQDI13
ABoraapo
TermoBoe paBHOBECHE.

24 Temnepatypa u €€ u3MepeHue. https://m.edsoo0.rt/WPNY6QAS8Z
[IIxana remnepatyp Llenscus
Wneanpueriii raz 8 MKT.

25 https://m.edsoo.ru/UKJFVSBZO
OcHoBHoe ypaBHeHue MKT
AOcomoTHas TemrepaTypa Kak
Mepa CpelHed KUHETUYECKON

26 SHEPIUM JBUKEHUS MOJIEKYIL. https://m.edsoo.ru/BXUDVDG2F
YpaBHeHue Menpeneena-
Kitaneiipona

27 3axon Jlanerona. Tasossie https://m.edsoo.ru/Y3WB66I3A
3aKOHBI

28 Jlaboparopras pabora https://m.edsoo.ru/35DBLKT96

((I/ICCJ'ICILOBaHI/IC 3aBUCHMMOCTH



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

MEXTy TTapaMeTpaMH COCTOSHUS
pa3peKeHHOTO Ta3ay

I/Isonpoueccm B UACAJIbHOM I'a3€

29 1 uX rpaduyeckoe https://m.edso0.ru/OZJ3KZNI5
MpeACTaBICHUE
BnyTtpeHHss sHeprus
TEPMOJIUHAMHYECKOU CHCTEMbI

30 H CMIOCOORI EC H3MCHCHHS. https://m.eds00.ru/9JQITVXIS
KonudgectBo Temnots! u paboTa.
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO HJCAJIbHOTO ra3za

31 Bunel renionepenaun https://m.eds00.ru/36JJ1I20W9
VnenpHast TEMI0EMKOCTh

32 BEINeCTBa. KOMMecTBO TemIoTh https://m.edsoo.ru/SK3Y4H86L
IIpH Teruionepenaye.
AnnabaTHBIN MpoIecc
[IepBblii 3aKOH TEPMOJUHAMUKHI

33 U €ro IPUMEHEHUE K https://m.edsoo.ru/2ZHO6R3GAS8
H30Iporeccam
HeoGpatumocTs mporeccoB B

34 npupoje. Bropoi 3akoH https://m.edso0.ru/S8SLWDFT8
TEPMOTUHAMUKH

35 HpHHHHiI Aeticrsis u K1 https://m.edsoo.ru/DLCDEAAUC
TEIUIOBOM MAIIUHBI

36 uxn Kapno u ero KI1J] https://m.edsoo.ru/4XPSAOVIM

37 JKOIOIHHECKHE MPOGCMEI https://m.edso0.ru/PO7ZMYMSI
TEIUIOPHEPTeTUKHI

38 O06o06mmarmuii ypok https://m.edsoo.ru/9EKZODDWP



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP

«MonekynsipHas pusuka.
OCHOBBI TEPMOJIMHAMUKH»

KonrtponsHast pabora o Teme

39 «Momnekynsprast pu3uka. https://m.edsoo.ru/RCARYE6ZX
OCHOBBI TEPMOTMHAMHUKID
[TapoobpazoBanue u

40 KoHJeHcanus. Vcnapenue u https://m.edsoo0.ru/X48Q078EE
KHUIICHUE
AOGCOmIOTHAS M OTHOCUTEIbHAS

41 BJIAJKHOCTH BO3/yXa. https://m.edsoo.ru/98HVAEBMM
Hacpiennsiit nap
Tsepnoe teo.
Kpucrannuueckue u amopHbie

4p | TemA AHHIOTDOIMI CEOHCTR https://m.edsoo.r/IXFWLMZNK
KpucTaiioB. XKuakue
Kpuctaibl. COBpeMEHHBIE
MaTepHabl
[1naBieHne U KpUCTAUIU3ALIMSL.

43 VenpHas TEI0TA IUIABICHUS. https://m.eds00.ru/OX117G6MR
Cyb6numarus

44 VYpaBHeHUE TEIJIOBOTO OanaHca https://m.edsoo.ru/0TUXGN211
DneKkTpu3anus Teil.

45 Dnekrpudeckuu 3apsin. [sa https://m.edsoo.ru/QJ2S7TWSBM
BUJIA SJICKTPUUCCKUX 3aPsI0B
[IpoBOaHMKY, TUANEKTPUKH U

46 HOYNPOBOHMNKH. SaKOH https://m.edsoo.rw/F3YVPQUYH

COXPaHCHHS AJICKTPHUECKOTO
3apsiaa



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

B3anmMoencTBue 3apsiioB.

47 3akon Kynona. Toueunbin https://m.edsoo.ru/SUSBUOTHH
AIIEKTPUUCCKUH 3apsi]
Hampsokennoctsb
ANEKTPUYECKOTO TOJISL.

48 [Ipuniun cynepno3unuu https://m.edsoo.ru/9IKAWD2V6
MEKTPUUYECKUX NOoJIeH. JInHUM
HaIPSKEHHOCTH
Pabora cun

49 HICKTPOCTATHHACCROTO HOIA. https://m.eds00.ru/VOPD9ASLF
ITorennuan. PasHocTh
MOTEHIINAJIOB
[IpoBOIHUKY U JTUATEKTPUKHU B

50 MCKTPOCTATHACCROM LIOTE. https://m.edsoo.ru/12P2S3127
Husnexktpuyeckast
IPOHUIIAEMOCTh

51 OnexrpoeMkocTs. Konnencarop https://m.edsoo.ru/BIUPRD52W
DIEKTPOEMKOCTD TIJIOCKOTO

52 KOHJIEHCATOpa. DHEePrus https://m.edsoo.ru/XPUKP82V8
3apsHKEHHOT0 KOHAEHCATOpa
JlaGopaTtopHnast pabota

53 "N3mepeHue 31eKTpOEMKOCTH https://m.edsoo.ru/PBGM4F845
KOHJieHcaTopa"
[IpuHnun nenucTeus u
NpUMEHEHNE KOHJICHCATOPOB,

54 KONIMPOBAJIBHOTO armapara, https://m.edsoo.ru/H3QI9PNHYY

CTPYHWHOI'O IIPUHTEPA.
DJIEKTpOCTaTUYECKas 3alUTa.



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

3a3emileHne AIEKTPOpruOOpoOB

55

DNEeKTPUUECKUN TOK, YCIOBHUS
€ro CyILIECTBOBAHMS.
[TocTosinubIi ToK. Cuita Toka.
Hampsokenne. ConpoTHBieHue.
3akon Oma 1S ydyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnenosarennHOE,
napauIeIbHOe, CMEIIAaHHOES
COCTMHEHUE ITPOBOTHUKOB.
JlaGopaTopHnas pabota
«/3yueHnue cMeaHHoro
COCIIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MmonHOCTh
3JIEKTPUYECKOT0 TOKA. 3aKOH
Hoxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axon Oma aJis MOTHOU
(3aMKHYTOM) DJIEKTPHUECKOM
nenu. Kopotkoe 3aMbIkaHue.
JlaGopaTopHnas pabota
«3mepenue DJ1C nucrounmka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTUBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepBHbiil ypok. KonTposibHas

pabora 1o Teme

H9 n
JEeKTpoIMHAMHUKa" /

Bcepoccuiickas npoBepoyHas

pabora

https://m.edsoo.ru/MFM6EIESX

60

O6o0maromuii ypok
«DNEKTPOTUHAMHKAY /

https://m.edsoo.ru/PS6MDYO07H



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H

Bcepoccniickas mpoBepoyHast
pabota

DNeKTpOHHAs IPOBOJIUMOCTb
TBEP/ABIX METAJLJIOB.

61 3aBUCUMOCTb COIIPOTUBIICHUS https://m.edsoo.rt/ WMNNBQLI9H
METaJUIOB OT TEMIIEPATYPHI.
CBepX1IpoBOAMMOCTh

62 3)161(:[ PUHCCIHN TOK B BaKyyMe. https://m.eds00.ru/4CCYCJ785
CBoucTBa AJIEKTPOHHBIX ITyYKOB
[TonynpoBoaHUKH, UX
coOCTBEHHAs U IPUMECHas

63 poBoAMMOCTh. CBOMCTBA p—n- https://m.edsoo0.ru/S55A1DQUR
nepexo/a.
[TonynpoBoAHUKOBBIE TPUOOPHI
DJEKTPUYECKUH TOK B
pacTBopax U pacruiaBax

64 3JIEKTPOJIUTOB. https://m.eds00.r/QUOQUWVI1
DIIEKTPOIUTHYECKAS
JTUCCOLUAIus. DNEeKTPOIIN3
DJICKTPUYECKUU TOK B Ta3ax.

65 CaMOCTOATEIEHEIH Hv https://m.eds00.ru/2VX2KLFQA
HECaMOCTOSITEJIbHBIN pa3psil.
Monnus. [nazma
DnekTpuueckue mprudopsl U

66 YCTPOHCTBA I HX MpAKTHHeCkoe https://m.edsoo.ru/KJAO02KUPS
npuMmeHnenue. [IpaBuna TeXHUKH
0e30macHOCTH

67 KontponbHas paboTa nmo Teme https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4

«9nektpocraruka. [locTosHHBIN
3NeKTpUYecKuil ToK. Toku B
Pa3IUYHBIX Cpeax»

68

PesepBHBIi ypoOK.
O06o0maromuii ypok mo TeMam
10 xmacca

https://m.edsoo.ru/HLOAT6SNU

OBILEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68



https://m.edsoo.ru/HL0AT6SNU

11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTpOHHbIe U} poBBIE
Tema ypoka Konrposbnsie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoTnbl

ITocTosTHHBIE MATHUTEL K UX
B3anMOJAeHCTBHE. MarHuTHOE

1 nosie. Bektop MarHuTHOR 1 https://m.edsoo.ru/4DMOYIING
MHIYKIUU. JIMHUM MarHuTHOM
UHAYKIIAHA
MarsuTHO€ 1moJjie TPOBOTHUKA
¢ TokoM. OTBIT OpcTena.

2 . peTen 1 https://m.edsoo.ru/1LSCT47FX
B3aumopeiicTBre MpOBOIHUKOB
C TOKOM
JlaGopaTopHnas pabota

3 «/3yyenne MaraHuTHOTO MOJs 1 1 https://m.edsoo.ru/HGHXI NI.RZ
KATYLIKU C TOKOM»
JleficTBMe MarHMuTHOTO IOJISI Ha
MPOBOAHUK C TOKOM. Crita
Awmnepa. JlabopatopHas padota

4 P P P P 1 1 https://m.edsoo.ru/UVHDISEX4
«HccnenoBanue nelcTBUA
IIOCTOSIHHOI'O MarHuTa Ha
pPaMKy ¢ TOKOM»
Jle¥icTBHe MarHuTHOTO IOJISI Ha

BIDK I0CSA 3apSOKEHHYIO

5 g ymy p y 1 https://m.edsoo.ru/7ABZQGQC9
yactuny. Cuna Jlopenua.
PaGora cunsl Jlopenia

6 DJIEKTPOMArHuTHAsI UHIYKIIHS. 1 https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTok BEeKTOpa MarHUTHOM
uHaykiuu. JJ1C nHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu Papanest

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHYKIIUN

https://m.edsoo.ru/XZS5MQCBU

NuaykTUBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHAYKIWU. DHEPTUS
MAarHUTHOTO TOJISI KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE
1oJje

https://m.edsoo.ru/EOTONSAEA

TexHuueckue yCTpoicTBa 1 UX
PUMEHEHHUE: TOCTOSTHHBIE
MarHMThI, SJIE€KTPOMArHUTHI,
3JIEKTPOJIBUTaTEb,
YCKOPUTEIIH 3JIEMEHTAPHBIX
YaCTHL, MHAYKLIMOHHAA 1eYb

https://m.edsoo. s u/UWNLFA9L6

10

O6006maromuit ypox
«MarsauTtHoe 1oJe.
DNEeKTpOMarHuTHast UHIYKIUS»

https://m.edsoo.ru/COBOSBGMC

11

KontponbHas paboTa mo Teme
«MarHuTHoOe Toe.
DneKTpOMarHuTHAs WHIYKIIHSD

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHBIE MEXAHUYECKIE
KoJjeOanus. ['apmoHnUecKue
KoJIeOaHus. Y paBHCHUE
TFapMOHUYECKHUX KOJICOAHMIA.

https://m.eds00.1u/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

[IpeBpanienue sHepruu

13

JlaboparopHas paboTa
«HccnenoBaHue 3aBUCUMOCTH
nepuo/ia MajbIX KojJeOaHui
rpy3a Ha HUTH OT JTHHBI HUTH
U Macchl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KosnebareabHbIN KOHTYD.
CBobOoHBIC
ANIEKTPOMATrHUTHBIC KOJIeOaHus
B HJ€aIbHOM K0JIe0aTeILHOM
KOHType. AHaOTus MeXay
MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH
KOJICOaHUAMU

https://m.edsoo.ru/H6JCOSBAD

15

®dopmyna Tomcona. 3akoH
COXpaHEeHHS PHEPTUU B
UIeaIbHOM KOJie0aTeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2I HU

16

[IpencraBnenue o 3aTyxarmux
KoJeOaHusaX. BeIHY)IeHHBIC
MeXaHUUYeCKHe KojieOanus.
Pe3onanc. BeinyxaeHHbIe
ANEKTPOMArHUTHBIE KoJeOaHus

https://m.edsoo.rt/FMBDWPPG4

17

[TepeMEeHHBIN TOK.
CuHycouanbHbIN
NIEPEMEHHBIM TOK. MOIITHOCTb
HIEPEMEHHOT0 TOKa.
AMILIUTYTHOE U JICUCTBYIOIIIECE
3HAYEHHE CHJIbI TOKA U

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

HaIps>KCHUA

18

Tpanchopmarop.
[IpousBoxacTso, nepenaya u
noTpeOIIeHUE IIEKTPUIECKOM
SHEPTUH

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHUI
JNEeKTponepesad

https://m.eds00.ru/93Z12W4QQ

20

DKOJIOTUYECKUE PUCKU ITPU
IPOM3BOJICTBE
anexTpo3Heprun. Kynbrypa
MCTIONIb30BAHUS
JJIEKTPOIHEPIUH B
MOBCEIHEBHON JKU3HUA

https://m.eds00.ru/3ADUNYKWNO

21

MexaHn4decKre BOJHBI,
YCJIOBHS pacTIpOCTPAHCHHUS.
[Tepuoa. CxopocTthb
pacnpoCcTpaHeHUs U JJIMHA
BOJIHEL. [Tonepeynsie u
MPOI0JIbHBIEC BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTta
tToHa. TemOp 3ByKa

https://m.edso00.ru/Z827Q6V70

23

3HeKTpOMaFHI/ITHI)Ie BOJIHBI, UX
CBOMCTBa M cKopocTh. [lIkana
OJICKTPOMArHuTHBIX BOJIH

https://m.eds00.ru/SWBS57C06X



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X

24

[IpuHIHAIIBI panoCBA3U U
TeneBuaeHusd. Passutue
cpeacTB cBs3u. Paanomnokarus

https://m.edsoo0.ru/2WQTSLGLV

25

KonTtponsHas padora
«Konebanus 1 BOJHEI»

https://m.edsoo.ru/IHURON80OB

26

[IpssMonuHenHOe
pacnpocTpaHEeHHUE CBETA B
OAHOpPOAHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyy cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxxeHus ceera. [loctpoenue
U300paKEHUH B TUIOCKOM
3epKaje

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomnenne ceera. [lonnoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHBIN YToJ HOIHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTopHnas pabota
«M3mepenHne nokaszaresst
MPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzsl. [TocTpoenne
M300pakKeHHH B JIMH3E.
®opMyia TOHKOM JIMH3BI.
YBenuueHue JIMH3bI

https://m.edsoo.rt/W2MMS9KJC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cCBOUCTB
M300paXKeHH B TUH3AX»

https://m.edso0.ru/Q1ZCMW980

32

Hucniepcus cBeta. CrioXHBIN

https://m.edsoo.ru/K9OWVKEI11



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11

cocTas Oenoro ceera. L[Ber.
JlaGopaTopHnas pabota
«Habmonenne aucnepcuu
CBETa»

Wurepdepenuus crera.

33 Judpakums ceta. https://m.edsoo.ru/C8LCRSEJI
JudpakuonHas pemeérka

34 Honepetrocts CBETOBBIX BOTH. https://m.edso0.ru/Q2118XYOJ
[Tonapuzanus ceera
Ontuyeckue mpuOOps U

35 YCTPOMCTBA U YCIIOBHS UX https://m.edsoo.ru/M5127JYGT
0€3011acHOT0 NPUMEHEHUS
['panuIel MPUMEHUMOCTH

36 facereckon MexaHHKHl https://m.edsoo.ru/PSGBIFJ5SN
[TocTynarsl ciennanbHOU
TEOPUH OTHOCUTEIBHOCTH
OTHOCHTENBHOCTH
OJIHOBPEMEHHOCTH.

37 https://m.edsoo.ru/OVLMCN6B2
3ameieHre BpEMEHU U
COKpallleHUEe JUINHBI
DHeprus U UMIYJIbC

38 PEVITHBHCTERON qaCTHHIjL https://m.edso0.ru/I90ZY4BUB
CBs13b Macchl € SJHEPIUEH U
UMITYJIBCOM. DHEPTHUS TIOKOS
KonrtponsHas padora «OnTuka.

39 OCHOBBI cCIeITUATBHOM TEOPUHU https://m.edsoo.ru/L.8689JPLI
OTHOCHUTEIIbHOCTH

40 ®otonsl. ®opmyia [1nanka. https://m.edsoo.ru/ZL6P16LAQ



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0

DHeprus U UMIyJIbC POTOHA

OTkpbITHE U HCCIEA0BAaHNE

41 ¢doroaddexra. OnprTer A. T https://m.edsoo.ru/PGL5XXSRO
CroneroBa
3akoHb! poTo3ddexra.

42 YPpaBHCHHE DHHIITCHHA A1 https://m.edsoo0.ru/YLCK770G8
tbotorddekra. «Kpacuas
rpanuna» Gorosdppexra
JlaBnenne ceera. OnbiTel I1. H.

43 Jlebenena. Xumuueckoe https://m.edsoo.rt/EGO6ZQISA
JICUCTBHE CBETA
TexHuueckue ycTponucTBa u

44 HPAKTHHACCKOS HPHMEHCHHE: https://m.edsoo.rt/UFQDRST.5M
(dhoTosmeMeHT, (HOTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
Pemmenue 3agayq mo reme

45 «DJIeMEHThI KBAaHTOBOH https://m.edsoo.ru/ZE73A67B1
OTITHUKM»
Mogaens aroma ToMcoHa.

46 Omerrer Pesepgopya no https://m.edsoo.ru/FIC11POHN
pPaCCessHUIO (i-4aCTHII.
IlnanerapHas Mozienb aToMa

47 ITocrynater bopa https://m.edsoo.rw/6X7GFHZ9X
W3nyuyenue u normiouieHue

48 (oToroB npu mepexone aroma https://m.edsoo.ru/NN8BHZYBE
C OJIHOTO YPOBHSI DHEPTUU Ha
Ipyroui. Buasl criekTpos

49 BoJjIHOBEIE CBOKCTBA YaCTHII. https://m.edsoo.ru/J710TLFCO



https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO

Bomnnsr ne Bpowis.
KopnyckynsipHO-BOJTHOBOU
nyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE H3JTy4CHHE

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/TSJFUU3TP

51

Ceoucrsa anbpda-, bera-,
ramMma-u3inydeHus. Bnusaue
PaAMOAKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA U
HeuTpoHa. M3orombl. Anbda-
pacnaa. DJICKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacra.
INamMMma-u3iryuenue

https://m.edsoo.ru/H2XTHOG3E

53

DHeprus CBS3H HYKJIOHOB B
anpe. SinepHsle peakuuu.
Snepubid peaktop. [Ipodiemsr,
HEePCIIEKTUBBI, SKOJIOTHIECKIE
ACTICKTHI SIIEPHOU SHEPTCTHKH

https://m.edsoo.ru/CFJYJSSIG

54

DJeMeHTapHbIEe YaCTHIIBI.
OTkpbITHE TO3UTPOHA. METOIBI
HAOJII0/IEHUS ¥ pETUCTpaliu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cton
«PyHIaMeHTaNIBHBIE
B3auMoieucTBus. EnnHcTBO

https://m.edsoo.ru/SUC62U40A



https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

(U3NUECKOU KapTHHBI MHPay

55

Dransl pa3BUTHS ACTPOHOMUHU.
[Ipuknagxoe u
MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMHHU. Bup 3B€31HOTO
Heba. Co3Be3ausi, spKue
3BE3/IBI, INIAHCTHI, UX BUAUMOC
nemxenne. ConHeunas
crucrema

https://m.edsoo0.ru/SPXS2I9VY

56

Comnnue. ConHeyHas
aKTUBHOCTL. MIcTOUHHK
sHepruu CoJiHIA U 3BE3]

https://m.edsoo.ru/1JZR54JA0

57

3BE3b1, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3]IbI
TJIABHOM MOCJIEJI0BATEIBHOCTH.
BuyTpennee cTpoeHue 3BE31.
CoBpeMeHHbIE NPECTABICHUS
0 MPOUCXOXKICHUH U IBOJIIOLIUN
CoJHIa 1 3B€3.

https://m.edsoo.ru/GGD3W7470

58

Mueunbid [1yTh — Hama
T'amakTuka. Ilonoxxenue u
nemxenne ConHia B
T'amakTuke. ["'anakTukm.
UYepHsble ObIpHI B Apax
raJlakKTUK

https://m.edsoo.ru/[.2U4S1HU2

59

Bcenennas. Pazoeranue
ranaktuk. Teopus bosbiioro
B3pbIBA. PenmukroBoe
u3iyyeHue. MeTtarajiakTuka

https://m.edsoo.ru/9IWRLVWNN



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie nmpo6ieMbl
aCTPOHOMMHU

https://m.edsoo.ru/LJHNI.2MCF

61

KonTtponsHas padora
«ONeMEeHThI aCTPOHOMHH U
acTpoPU3UKM»

https://m.edsoo.ru/TXTTCT488

62

O6o6maromuit ypok. Posb
(U3MKH ¥ ACTPOHOMUH B
9KOHOMHYCCKOH,
TEXHOJIOTHYCCKOM, COIMAIbHOM
1 ATUYECKOH cdepax
NESITEIbHOCTH YeJIOBEKa

https://m.edsoo.ru/WNIJSCRXYD

63

Oo6o06maromuii ypok. Pois n
MeCTO (PU3UKHU U aCTPOHOMHUH B
COBPEMEHHOMN HAy4YHOI
KapTHHE MHUpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Posib
(u3nueckoil Teopuu B
(hopMupoBaHUH
MIPEICTABICHHUH O (PU3UIECKOM
KapTHHE MHpPa

https://m.edsoo.ru/Y29SVPCVR

65

O6o0matomuii ypok. Mecto
(u3nueckoi KapTUHBI MHpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOE

https://m.edsoo.rw/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
nose. IEeKTpOMarHuTHas
WUHIYKIUS

https://m.edsoo.ru/EVMFIQTP6



https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6

PesepBHblIit ypok. OnTuka.

67 OCHOBBI CIENUATIBHON TEOpUH 1 https://m.edsoo.ru/ESABJRKS8L
OTHOCHUTEIbHOCTH
Pesepnsiii ypok. KBanToBas

68 (buszmka. DIeMEeHTHI 1 https://m.edsoo.ru/RARQLVO2J

ACTPOHOMUU U aCTPOPU3UKHU

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

68



https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJLHOM ITPOT'PAMMBI

10 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHUS OCHOBHOM
00pa30oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TpUMepax poidb H MeCTO (UMK B
(bopMHpPOBaHUN COBPEMEHHON HAayyHOW KapTUHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IIPAKTUYECKOU JEATEIBHOCTH

Jronen

10.2

Y4UTHIBATh TPAHUIIBI IPUMEHEHHSI U3yUYEHHBIX (PU3MUYECKUX MOJIEICH:
MarepuaiabHasi TOYKa, WHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPIIOE TEIO, UCATBHBIN ra3; MOJECIH CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJN, TOYEUHBINA AJIEKTPUUECKUN 3aps] — MpU PEHICHUH

(bHSH‘lCCKI/IX 3aJa4

10.3

Pacno3naBaTh (usznueckue sBieHUs (IPOIECcCh) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKON TEOpHH
CTpOEHUs BEHIeCTBA W  JJIEKTPOJMHAMHMKH: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJUHEIHOE JIBIKEHUE, CBOOOTHOE TaJeHue
T€Jl, IBW)KCHUE II0 OKPYKHOCTH, WHEpLHs, B3aUMOJECHCTBUE TEII;,
mud¢y3us, OpOYHOBCKOE [BM)KEHHE, CTPOEHHE IKHMIKOCTEH U
TBEPABIX  TeJl, U3MEHEHHe o00béMa Ten TMNpU  HarpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCMApEHUe, KOHJEeHCAllus,
[IJIaBJICHUE, KPUCTAJUIM3alUsA, KWUIIEHUE, BIIAXHOCTb BO31yXa,
MOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXAY MNapamMeTpaMH COCTOSHMS Ta3a B HM30IpOLEcCax;

QJICKTpU3aluA TCI, B3aUMOJICUCTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, MCIONb3ysl (U3NYECcKue
BEJIMYMHBI: KOOPAMHATA, IyTh, IIEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHHETHUYECKas DHEpIus,
NOTEHIMAJIbHAsL JHEpPrusi, MexaHudeckas paloTa, MexaHU4YecKas
MOIIHOCTb; IIPU ONMUCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKUIA CMBICI
UCTIOJb3YEMBIX BEIMYMH, MX OOO3HAueHHs] M EAWHUIIBI, HaXOIUTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (U3UUECKYIO BEIMUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnuceIBaTh H3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI M TEIJIOBEIC




SBJICHHSI, WCIOJIB3ys (HU3WYECKHME BEJIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpelHss KHHETHYeCKas DJHEePrus XaoTHYECKOTro
IBIDKEHUS MOIJIGKYJ, CpeJHEKBaJpaTUYHasi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs JHeprus, pabota Ta3a,
KO3(UIIMEHT TMOJE3HOTO MEWCTBUSA TEIUIOBOTO JIBUTATENs; TMPHU
OTIICAaHUU MIPaBUIBHO TPaKTOBaTh buszngeckuit CMBICI
UCIIOJIB3yEMBIX BEIMYMH, UX OOO3HAUCHHS WM EIUHUIbI, HAXOJUTh
(OopMyIIbI, CBSI3BIBAIOIINE TAHHYIO PU3NYCCKYIO BEIMYUHY C IPYTHMH

BEIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHBIE JJIEKTPUUECKUE CBOWCTBA BEIECTBA M
AIIEKTPUYECKUE  sBJIEHUS  (MpoLeCcChl), HCHONb3ys  (pusmueckue
BEJIMYUHBIL: JJIEKTPUYECKUIM  3aps],  DIIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  II0JI, IOTEHLMAJ, Pa3HOCTb IIOTEHLUAJIOB; IIPH
ONKCAaHUM IPABUIBHO TPAKTOBATH (PU3NYECKUNA CMBICI HUCIOJIb3YEMBIX
BEJIMYMH, HUX OOO3HAUYEHHUS M E€IUHUIBL, YKa3bplBaTb (OPMYJIbI,
CBS3BIBAIOIIME  JIaHHYIO  (DU3MYECKYI0 BEIMYMHY C  JPYyTUMHU

BCINYHNHaMH

10.7

AHAJIU3UPOBATH (1)I/I3I/I‘-ICCKI/IC npouecCcel MW ABJICHUA, HCIIOJIb3YyA
dbuznyecKkre 3aKOHBI M MPHUHIIUIIBL: 3aKOH BCEMUPHOTO TsroTenus, I, 11
u Il 3akonsl HplOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXpaHCHUA UMITYJIbCA, MPUHLUIT CYTICPIIO3UIHNU CUJI, IPUHIHUIL
paBHOIIpaBHA HWHCPUUAIIBHBIX CHUCTEM OTC‘IéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIECTBA, ra30Bbl€ 3aKOHBI, CBSI3b
CpelHEeNl KWUHETUYECKOM JHEPruu TEIUIOBOrO JBHKEHHS MOJEKYNI C
aOCOIFOTHOW TeMIlepaTypoid, TIEPBBI 3aKOH TEPMOJIUHAMHUKH; 3aKOH
COXpaHEHHUs DJIEKTPUUECKOro 3apsja, 3akoH Kysona;, mpu 3ToM
pa3ianyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPOXCHHE U YCIIOBUS (TPaHUIIbI, 00IaCTH) MPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIIMIIBI JIEHCTBUS MAIlMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasiuyaTh YCIOBUS HX O€30MacHOro

HCIIOJIB30BaHUs B HOBCGI{HCBHOﬁ KHU3HU

10.9

BBIOTHSTE SKCIIEPUMEHTHI 110 UCCIIEAOBAHNIO (PU3UUECKUX SBICHUH U
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (GOopMyIHpOBaTh mpodieMy (3amady) M THIOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKECHHOTO

000pyA0BaHMUs, TPOBOAUTD ONBIT U (POPMYIUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IHTB npsAMbIC KW KOCBCHHBIC H3MCPCHUA (bl/ISI/I‘leCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANbHBINA COCO0 U3MEpPEeHHs U




HCITIOJB30BaTh H3BECCTHHIC METOJbI OLICHKU HOFpeHIHOCTefI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMHM BEIMYHMHAMU C
HCIIOJIb30BAHUEM IMPSMBIX H3MEPEHMI; IMpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PHKCHpPOBATh pE3yJbTaThl MOJYyYECHHOH 3aBHCUMOCTH
(bu3nUecKux BEIMYUH B BUJAE TaOJIUI U TPapUKOB, €1aTh BHIBOJBI MO

pe3yjibTaTaM UCCIICIOBAHUS

10.12

CobmomaTh mpaBmia  0e30MacHOr0  Tpyda TpU  MPOBEACHUU
WUCCIACAOBAaHMH B  paMKax y4eOHOro DJKCIIEpUMEHTa, Yy4eOHO-
WCCIIEIOBATENBCKOW M MPOEKTHOM JEATEIBHOCTH C HMCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U Ta00paTOPHOTrO 000PYI0BaHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETIBIO,
UCTIONB3Ysl (PU3WYCCKUE 3aKOHBI M TIPUHIUIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpaTh  (PU3UYECKYI0 MOJEIb, BBIICIATH
(bU3HYEeCKre BEIMYUHBI U (HOPMYJIBI, HEOOXOAUMBIC ISl €€ peleHus,
MIPOBOJIUTH PAcCUETHl M OIEHUBATH PEATHLHOCTH MOJTYUYEHHOTO 3HAYCHUS

(bu3HYECKOI BEITMINHBI

10.14

Pemars Ka4ueCTBEHHbBIE 3a7a4H: BBICTPANBAThH JIOTHYECKH
HENPOTUBOPEUMBYIO LIETIOYKY PACCYXKIEHUW C ONOPOW HA HM3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/ILIGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh TpU  pelICHHMM YYEeOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPHUPOBaHUS,
MHTEpHpeTallud M MpPEJICTAaBICHHUS Y4eOHOM W Hay4HO-IOMYJIIPHON
UHPOPMALIUHK, TIOTYYCHHOW W3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUECKU

aHAIIM3UPOBAThH MOTyYaeMyt0 HH(OPMAIIHIO

10.16

[TpuBOANTE TIPUMEPHI BKJIAJa POCCHHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOPETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCETHEBHOMN
JKU3HH JUTsl 00ecTieueHus: 0€30IacHOCTH TIPH 00pallieHuu ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXpPAHEHMs 3J0POBbSI H

COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHHUS B OKpYIKaIOIIeH cpesie

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX pOJIei,
IUIaHUPOBAaTh ~ pabOTy  IpyIIbl, pPAlMOHAIBHO  pacHpenessiTh
00s3aHHOCTH ¥ IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalHMsIX, aJCKBaTHO OLEHMBATh BKJIAJ KaXXJOTO M3 YYaCTHHKOB

IPYIIIBI B pelIEHHnEe paccMaTpUBaeMoi mpoodieMbl




11 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha TpUMEpax poidb W MeCTO (U3HKH B
(hOpMUPOBAHUH COBPEMEHHOW HAyYHOW KAapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOMN JEATEIbHOCTH

J'IIO,Z[GI‘/'I, OECJI0CTHOCTh U €IUHCTBO (bHSH‘I@CKOﬁ KapTUHLI MHUpPa

11.2

VY4uTBHIBaTh TPaHMIIBI IPUMEHEHUS! U3YUCHHBIX (PU3NYECKUX MOJeNneil:
TOYEYHBIN JJIEKTPUUYECKUN 3apsf, siiepHast MOJENb aToMa, HYKJIOHHAas

MOJI€JIb aTOMHOTO si/Ipa MPH pelieHNH (PU3NUECKHUX 3a1a4

11.3

PacrnoznaBate (usnyeckue siBiaeHUs (mporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJICKTPOJUHAMHUKHA W  KBAaHTOBOW  (DHM3HKWM:
ANIEKTpUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWCTBHS  TOKa, B3aMMO/ICIICTBHE MarHuToB,
QJIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TIONIs Ha
MPOBOJAHMK C TOKOM W JABWIKYIIHMMCS 3apsj, JJICKTPOMArHUTHBIC
KoneOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETA,
OTpakeHHe,  TMpelomiieHue, HuHTephepeHnus, audpakuus U
MOJISIPU3alUsl CBETA, JHMCIEPCUsT CBETa, (DOTORIEKTPUUYECKHA dPPEKT
(boTtorhdexrt), cBeTOBOEC MaBieHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, E€CTECTBEHHass M  MCKYCCTBEHHAs

pPaarnOaKTUBHOCTDb

11.4

OnuceiBaTh  U3yYEHHBIC CBOMCTBa  BemIeCTBA  (DJIIEKTPHUYECKUE,
MarHuTHbBIE, ONTUYECKUE, DJIEKTPUUECKYIO NMPOBOAUMOCTD Pa3IHUHBIX
Cpel) U DJJIEKTPOMArHUTHBIE SABIEHUS (MPOLIECCHI), HCIHOIB3YS
¢usznyeckue BEIWYMHBI:  JJEKTPUYECKUH  3apsa], Ccuila  TOKa,
AIIEKTPUYECKOE  HANPSHKEHHE,  DJIEKTPHUYECKOE  CONMPOTHUBIICHUE,
pasHocTh moteHuumanoB, J/IC, paboTra TOka, MHIYKIMS MarHUTHOTO
nons, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
SHEPTUsl AJIEKTPHYECKOTO W MArHUTHOTO TIOJEH, TEepuoJ M YacToTa
KosnebaHuii B KoieOaTeIbHOM KOHTYpE, 3apsil ¥ CHJIa TOKa B TpOIlecce
rapMOHUYECKHUX  DJJEKTPOMAarHUTHBIX  KoJieOaHuM, ¢bokycHoe
paccTosiHMe W OINTHUYecKas CWJIa JIMH3bI, MPU OMHUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJNB3YEMBIX BEIHYMH, WX
00O3HaYeHHs W EIUHMIbI, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOLINE

JAaHHYI0 (PM3UYECKYIO BETUUMHY C IPYTMMHU BEIUYMHAMU




11.5

OnuceiBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLUCCCHI, UCITOJIB3YA
(1)I/ISI/IT-ICCKI/IC BCJIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHCPrud W HMIIYJIbC (I)OTOHa, nepuon
nmojgypaciaga, OSHEprud CBA3M ATOMHBIX AACP, IHIPU OIIMCAHHUHN
IMpaBUJIBHO TPAaKTOBATH (1)I/ISI/I'-I€CKI/II\/'I CMBICJI UCITOJIB3YEMBIX BCJIWYHH,
UX 0003HAYCHUS U CAWHUIIBI, YKa3bIBATb q)OpMy.HBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/I3I/IIICCKYIO BCIIMUMUHY C APYIT'UMHU BCINYUHAMHU, BBIYUCIIATH

3HAa4YCHHC (bI/ISI/I"ICCKOﬁ BCIIMYHHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECChl U  SIBICHUS, HCIIOIb3YS
¢busznyeckue 3aKOHbBI M OpuUHOUOBL  3akoH Owma,  3aKOHBI
MOCJIEZIOBATEIBHOIO U MApaJICIbHOTO COEAMHEHUS IPOBOJHUKOB,
3akoH JIxxoynsa — JleHua, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIIMH, 3aKOH
IIPSIMOJIMHEMHOIO PacpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKEHMsI CBETA,
3aKOHbl ~ TIPEJIOMJICHUS  CBETa, YypaBHEHHE  OWHINTEWHA  IJIs
dboToaddexra, 3aKOH COXpaHEHHS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHWs D3JIEKTPUUYECKOro 3apsna, 3aKoH
COXpaHEHUs  MaccoBOro  4YHCJa, MoOcTynarsl  bopa,  3akoH
PaAMOAaKTUBHOIO pachajga; Mpu 3ITOM pPa3inyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTeMAaTHUECKOE BBIPAXKEHHE U YCIOBUS

(rpaHu1bl, 00J1aCTH) IPUMEHUMOCTHU

11.7

Onpez[enﬂr}, HampaBJICHUEC BCKTOpa HWHAYKIHMKU MArHuTHOI'O II0JIA

IIPOBOAHMKA C TOKOM, CHiIbl AMnepa u cuiibl JIopeHna

11.8

Ctpouth # ONHUCHIBaTH M300paKEHUE, CO3/1aBAEMOE  IUJIOCKUM

3€pKajiOM, TOHKOW JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 MCCIICA0OBAHUI0 (U3NICCKUX SIBICHUN H
MIPOIIECCOB C MCIIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPECHHIA; TIPH
3ToM (opmynupoBaTh mHpobieMy (3ahady) W THUIOTE3y Yy4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAJIOKCHHOTO

000pyI0BaHUs, MPOBOIUTH ONBIT M (HOPMYITUPOBATH BEIBOIBI

11.10

OcyluecTBisATh MpsIMbIE U KOCBEHHBbIE HM3MEpPEeHHsI (PU3MUECKHUX
BEJIMYMH; TP ITOM BBIOMPATh ONTUMAIBHBINA CIIOCOO W3MEpPEHUS H

HCIIOJB30BaTh U3BCCTHBHIC MCTO/IbI OLICHKN HOFpeH_IHOCTGI\/'I I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYHMH C HCIIOJIH30BAHUEM
OpSIMBIX ~ U3MEPEHUM; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
¢bukcupoBaTh pPE3yJbTAThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BHJIE TaOJIUIl U TpauKOB, J€JIaTh BBIBOJBI 1O pe3yJibTaTaM

HUCCICIOBaHUA

11.12

CobOmrogaTe mpaBuia 0e30MacHOrO TpyJda TMpU  [POBEIACHUU




UCCIeOBaHUH B paMKax ydeOHOro SKCIIEpUMEHTa, Yy4yeOHOo-
HCCJIEN0BATEIbCKON U MPOECKTHON JESITEIBbHOCTH C MCIOJIb30BAHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00paTOpHOro 060py10BaHUS

11.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 33JaHHOW (DPU3MYECKON MOMEIBIO,
UCTONb3ysl (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHajIM3a
yCIOBUSL  3aJauyd  BBIOMpATh  (PHU3UYECKYI0 MOJEib, BBIIEIATH
(bu3uYecKre BEIUYUHBI B (DOPMYJIIBI, HEOOXOAUMBIC ISl €€ peleHus,
IIPOBOAMTH PACUETHl U OLEHUBATh PEANbHOCTH MOJYYEHHOIO 3HAUECHHUS

(bu3nUeCcKOil BETUYNHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHUYCCKH
HCIIPOTUBOPCUUBYIO LCIIOUKY paCCY)K,[[CHI/Iﬁ C OHOpOﬁ Ha HM3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/ILICCKI/IC SABJICHUSA

11.15

Hcnonp3oBaTh MOpU  pelICHMM YYEeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYPUPOBaHUS,
MHTEpIIPETallMd W TPEJCTABICHUS Yy4yeOHOW U HAy4YHO-IOIMYJISIPHOU
uHPOpPMALIUY, TIOTYYCHHOW W3 PAa3MUYHBIX MCTOYHHUKOB; KPUTHUECKU

AHAJIIU3UPOBATH IMOJTYy4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSICHATh TPUHIMIIBI ACWCTBUS MAIIMH, MPUOOPOB M TEXHHUUECKUX
YCTPOWCTB; pa3nuyaTh YCJIOBUS MX O€30MacHOr0 MCIOJIb30BaHHS B

IOBCEIHEBHOMN XKU3HU

11.17

[TpuBOANTE TpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpEeTHYECKUE 3HAHUSA 1O (U3UKE B TMOBCEIHEBHOM
KHU3HU JUTS 00ecTieueHrst 0€30IacHOCTH NP 00paIIeHUuH ¢ MPUOOpaMu
U TEXHUYECKUMM YCTPOMCTBAMH, JUIsl COXpPAHEHUs 340pOBbI H

CO6J'IIOI[CHI/I$I HOPM 3KOJOT'HYCCKOT'O ITIOBCACHUS B Oprmammeﬁ cpeac

11.19

PaGotath B rpymnmne C BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TpYIIbl,  PAlMOHAIBHO  PACHpPEAENATh
O0sI3aHHOCTM M IUIAHMPOBATh JICATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATh BKJIAJ Ka)XJOrO0 U3 YYaCTHUKOB

IPYIIIBI B PELICHUE PacCMaTpUBAEMO MTPOOIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon
pa3nena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/BbI MTO3HAHUS OKpYykKaromero Mupa. Poip
DKCIIEpUMEHTa W TEOpUHM B  IIpoLecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3MKe

1.2

MopenupoBanue (PU3NYECKUX SBICHUH W
npoueccoB. Hayuneie runoressl. Ouznueckue
3aKOHBI U TEOpUHU. I'paHUIBI MPUMEHHUMOCTH
buznuecKux 3aKOHOB. [Ipunnun
cooTBeTcTBUS. Poinp M Mecro Qu3uMku B
dbopMupoBaHUU COBPEMEHHOU Hay4YHOU
KApTUHBI Mupa, B MIPaKTUYECKON

NEeATEIBLHOCTH JII0AcH

MEXAHHUKA

KMHEMATHUKA

2.1.1

Mexannueckoe aBmkeHHe. OTHOCHTEIHLHOCTD
MeXaHudeckoro nBrkeHns. Cucrema oTcuéra.

Tpaexropus

2.1

[Tepemerienue, cKOpocTh (CpenHssl CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOYKU, UX TPOEKIMU Ha OCH
CHUCTEMBI KOOPJMHAT. Crnoxenue

NIEPEMELLEHUI U CII0XKEHUE CKOPOCTEN

PaBHomepHOe u PaBHOYCKOPEHHOE
MIPSMOJIMHENTHOE JBUKCHUE. I'paduku
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHUS, Iy TH u nepeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHA




CBobomHoe maienne. Y CKopeHrue CBOOOTHOTO

naaCHuA

KpuBonnHueiiHoe nBukeHue. PaBHOMepHOe
JBWKEHHE  MaTepuajlbHOM  TOYKH  IIO
OKPY’KHOCTU. YTJIOBasi CKOPOCTb, JIMHEHHAasd
CKOpOCTb. Ilepuon u 4acToTa.

I{eHTpOCTpEMHUTENBHOE YCKOPEHHE

TexHuueckue  ycTpoMcCTBa: CIIMIOMET,
JIBUKEHHE CHaps/IOB, LENHbIE M PEMEHHbIE

neperayu

IIpaxTrueckue paboThI. Hsmepenue
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOULICHUS MEXKIY IIyTSAMU, NIPONICHHBIMU
TEJIOM  3a  TIOCJIENOBATCIIBHBIE  PaBHBIE
IIPOMEKYTKH BPEMEHH TP PAaBHOYCKOPEHHOM
JIBIDKEHUH C HAYaJlbHOM CKOPOCTBIO, PaBHOM
Hymo. V3ydyeHne ABMKEHUS IIapUKa B BA3KOU
KUIKOCTH. HSyquI/Ie JABUXKCHUS TCJa,

6pOI.HeHHOl"0 TOPHU30HTAJIBHO

2.2

JTIMHAMUKA

2.2.1

ITpuHuun OTHOCHUTEIILHOCTH INanunes.
IlepBeii 3akoH Hbrorona. HMHeprumanbHble

CUCTEMBI OTCUéTa

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu

CHII

223

Bropoit 3akoH HproToHa ayg MarepuanbHON
TOYKM B HWHEPLUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon Hpiorona s

MaTCPpHAJIbHBIX TOYCK

22.4

3aKkoH BCEMHUPHOI'O TAIOTCHHA. Cuia TSHKeCTH.

[TepBast kocMudeckas CKOpocTb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs

CKOJIB)XXCHUA nu CHJIa TPCHUA IIOKOA.




Koaddumment tpenus. Cuita conpoTHUBICHUS

IIpu ABUKCHUU TCJIa B JKUAKOCTU HUJIU ra3ec

2.2.7

HOCTyHaTCJ'IBHOe U BpallaTCJIbHOC IBUIKCHUC

a0COJIIOTHO TBEPIOTO TEJa

2238

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpallCHUS.
[I;meyo cunbl. YCnoBUs paBHOBECUS TBEPIOIO
texa 8 UCO

229

TexHuueckne  YCTPOWCTBA:  MOMAIIUITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CIIYTHHUKOB

2.2.10

[TpakTdeckue paboThl. M3yueHue ABMKEHUS
Opycka TI0 HAaKJIOHHOW TIUIOCKOCTH TIOJ
JEHCTBHEM HECKOIbKHUX CHI. lMcciemoBaHue
3aBUCHUMOCTH CHWJI YIPYTOCTH, BO3HUKAOIINX
B jaedopmupyemMoll TpyXHHE U PE3UHOBOM
oOpasrie, OT BeJIMYMHBI WX AehopMaIlv.
HccnenoBanue ycnoBuii paBHOBECHUS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllICHUSA

23

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

NMnynsCc MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. HMmmyinbc cuibl H

HN3MCHCHHEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummyiabca B HCO.

PeakTuBHOE ABMKEHUE

233

Pabora cuiiet

234

MOoOIIHOCTD CHIBI

235

Kunernueckas OHCPIusia MaTepHaanoﬁ TOYKH.

Teopema 0 KHHETHYECKOW SHEPTUH

23.6

[TorenumansHas sHeprusa. [loTeHnManbHas
SHEprus yIpyro nedhopMUpOBaHHOM
npyxuHbl. [loTeHIManbHass »HEpPrus Teia

BOJIM3HU IIOBCPXHOCTH Semin

2.3.7

HOTCHHI/IaHLHHe N HCIIOTCHIMAJIBHBIC CHIJIBI.
CBs13b pa60T1>1 HCIIOTCHIUAJIBHBIX CHII C

NU3MCHCHUEM MEXaHUYeCKOMH OHCPIrun




CHCTCMBI TECII. 3aKkoH COXpPaHCHUA

MEXaHHUYECKOI OHCPIrun

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHHS
3.0 TexHuueckue yCTpoicTBa: TBM)KEHHE PaKeT,
o BOJIOMET, KOTIEP, IPY>KUHHBIN ITHCTOJIET
[TpakTnueckue paboTel. I3yuenue cBs3M
53,10 CKOpOCTEH Teln Tpu HEympyrom ynape.

UccnenoBanme CBs3M  pabOTBI  CHUJIBI €

W3MEHEHHEM MEXaHHMYSCKOMN OHCPIUU TCJia

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUN

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
neuxenue. J{uddysusa. Xapakrep IBUKEHUS U

BSaHMOHGﬁCTBHﬂ qacTHll BEIICCTBa

Mogenu CTpO€HMS Ta30B, KUIKOCTEH U
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BEIIIECTBA HA OCHOBE THUX MOJICIICH

Macca wmosekyn. KonuyecTBo — BelecTBa.

[TocTostHHas ABoraapo

TennoBoe pasHOBecue. Temmeparypa u e€

n3mepenue. [llkana remneparyp Llenscus

Mogens  ugeanpHoro  rasza.  OcHoOBHOE
ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOM

TCOpHU UACAJTLHOI'O rasa

AOcomoTHas Temneparypa Kak Mepa cpeaHeit
KUHETUYECKOW PHEPTHH TEIJIOBOTO JBHKCHUS

yactul rasa. lllkama remneparyp KenbBuna

VpaBuenne Khanelipona — MeHzeneesa.

3akoH JlanbToHa

I'a30BBIC 3aKOHEI. I/I30npoueccm B MACAJIBHOM
ra3c¢ € NMOCTOAHHBIM KOJHYCCTBOM BC€HIICCTBA:

M30TepMa, U30X0pa, u306apa

TexHuueckue YCTpOICTBa: TEPMOMETD,




O6apomeTp

3.1.10

[TpakTnueckue pabotbl. M3mepeHue Macchl
BO3JlyXa B KJIacCCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MECXKAY ImapaMe€TpaMn COCTOSHHUA

pa3pexEeHHOTo ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMO,Z[I/IHaMI/ILICCKaH CHUCTEMA. BHYTpeHHHH
SHEPIUa TepMO)II/IHaMH‘IeCKOﬁ CHCTEMBI H

CIIOCO0BI €€ N3MEHEHHUS

322

KonnyectBo Temnotel u padora. BuyTpenHss

SHEPTHA OAHOATOMHOI'O NACAJIIBHOT'O ra3a

323

Bunpl Temmonepenayu: TEMJIOMPOBOAHOCTD,
KOHBEKLHUA, U3TydyeHue. TernoéMKocTh Tena.
VienpHass TeIIOEMKOCTH BelecTBa. Pacyér

KOJIMYCCTBA TCTIJIOTHI IIPX TCIIONCPCAavuC

3.24

IlepBrlii 3aK0H TepMOaAMHAMUKH. [IpuMeneHne
MEpBOro 3aKOHa TEPMOJIMHAMUKHI K
uzonporeccam. ['paduueckas uHTEpIpeTaus

paboThI raza

3.2.5

Tennosele MammHbl. [IpuHIMNBL OeHCTBUA
TerIoBbIX MamuH. [Ipeobpa3zoBanus >Hepruu
B TemwIOBbIX MamuHaXx. KoadduumeHt
nosiesHoro  nerictBus  (mamee —  KIIJI)

temioBoi mamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropon 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTh  MpoOIECCOB B IPHPOJE.
Terioseie IIBUTATEIHN. JKOJIOTHYECKHE

HpO6J’I€MH TCIIOOHCPICTUKHU

3.2.7

Texnuueckue YCTpOMCTBaA: JIBUTaTelb
BHYTPEHHETO cropasus, OBITOBO

XOJIOAUJIbHUK, KOHAUIITHUOHED

3.2.8

[TpakTueckue padotel. 3Mepenue yaenpHOM

TEIJIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHUA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI




3.3.1

[Tapoob6pa3oBanue u KoHaeHCanus. Vcmapenne
u KUIICHHE. VY nenbHas TeIyIoTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUS OT JaBJICHUA

332

AOCOImOTHAET M OTHOCHUTEIIbHAS BIIAXKHOCTh

BO3Ayxa. HacellenHslil map

333

Teépnoe TEJIO. Kpucrannmueckue u
amop(dHble Terma. AHH3OTPONUS  CBOWCTB
KpHUCTAJIJIOB. )KI/IJIKI/IG KpuCTaJjbl.

COBpeMCHHLIe MaTepuabl

334

[InaBneHue wu KpucTtaJuii3anus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

335

YpaBHeHHE TEIIOBOTO OaaHca

3.3.6

TexHu4eckue yCTpPOWCTBA: THUIPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, 1 HAHOTCXHOJIOT'NH

3.3.7

IIpaxTHueckue paboThI. N3mepenue

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnexTpuzauus Ten. DiaekTpudyeckuil 3apsa. Isa

BUA SJICKTPUUCCKHUX 3aps10B

HpOBO)IHI/IKI/I, JUDJICKTPUKHU n

IIOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI IEKTPUUECKOTO 3apsiia

4.14

B3aumopeiictBue 3apsinoB. 3akon Kynona

DneKkTpuueckoe  Modie. HanpspoxkéHHocTh
ANEKTPUUECKOTO OJISL. [MpuHIMD
cyneprno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

Pabota cun QJICKTPOCTATUYCCKOI'O  ITIOJIA.

ITorenuuan. PazHocTh mOTEHIIMATIOB

HpOBOI[HI/IKI/I U OUDJICKTPUKU B IMOCTOSAHHOM




alieKTpudyeckoM  moje.  JludnekTpuueckas

IIPOHULIAEMOCTh
ONEKTPOEMKOCTD. Kongencarop.
4.1.8 DNEeKTPOEMKOCTh TIJIOCKOTO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOI0 KOHAEHCATOpa
TexHuueckue  yCTpPOWCTBA:  AJIEKTPOCKOIL,
419 AIIEKTPOMETp, DJIEKTPOCTATUYECKasl 3aluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHEHCATOD,
KCEPOKC, CTPYUHBIN ITPUHTED
4110 IIpakTrueckue paboThL. N3mepenue

3HeKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUIN TOK. TOKU B PASJIMYHBIX

CPEJIAX

YcmoBus CymICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 JIeKTpudecKoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosTHHBIN TOK
422 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
423 DNEKTPUUECKOe COMPOTUBJICHHUE. Y AEIbHOE
o COINPOTHBIICHHUE BEIIECTBA
454 ITocnenosarensHOE, napajuieJIbHOE,
o CMEIIaHHOE COeAMHEHNE TPOBOHUKOB
Pabota snexrpudeckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenna
42.6 MOUIHOCTB JEKTPUUECKOTO TOKA
anekTtpoaBwkymas cuna (mamee — DJIC) u
427 BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKa.
o 3akon Oma 11 TONHOM  (3aMKHYTOIN)
anekTpudeckoi nenu. Koporkoe 3ambikanue
OneKTpoHHas IPOBOAMMOCTh TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIJIOB oT TEMIEPATYPBI.
CBepxnpoBOIUMOCTb
429 OneKkTpuueckuii Tok B Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITyYKOB




4.2.10

[TomynipoBoganku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJYIIPOBOJAHUKOB. CBONCTBA

p-n nepexoza. IloaynpoBogHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKM  TOK B 3JIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLUALUS.

DIIEeKTpOIHn3

4.2.12

DIIeKTPUIECKUI TOK B razax.
CaMoCTOATENBHBII UM HECAMOCTOSITEIbHBIN
pa3psn. PaznudnHble THIBI CaMOCTOSTEIHLHOTO

paspsaa. Mounus. [1nazma

4.2.13

TexHuueckue  yCTpOHCTBA: amIepMerp,
BOJITMETP,  pPEOCTaT, MCTOYHHUKH  TOKa,
AJIEKTPOHArpeBaTEIbHbIC pudopBI,
AIIEKTPOOCBETUTENBHBIE TPUOOPBI, TEPMOMETP
COIPOTHBIICHUS, BaKyyMHBIN §112 ()i
TEPMUCTOPbI u (bOoTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Auoa, raJJbBaHHKa

4.2.14

IIpaxTueckue paboTHI. N3yuenne
CMEIIAHHOTO COEJMHEHHS PE3UCTOPOB.

N3smepenne OJIC HUCTOYHMKA TOKAa M €ro
BHYTPEHHETrO comnpoTuBieHus. HaOmronenue

9JICKTPOJIN3a

11 KUIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A UHAYKIWA

4.3.1

IlocTtostHHBIE MarHuTbl. BzammonencTBue

IIOCTOSHHBIX MarHuToOB

432

MaruutHoe mone. Bektop MarHuTHOH
vHaykuuu.  [lpuHmun — cyneprno3uuuu.

Jluann marnntHOM wMHAyKumu. Kaprunaa




JMHUMA  MAarHuTHOM  MHAYKUMH  TOJA

INOCTOAHHBIX MarHuTOB

MaruutHOE 10JI€ MPOBOJHHUKA C TOKOM.
Kaptuna nuHMl 1OJISI JJIMHHOTO MPSAMOTO

MNPpOBOAHUKA U 3aMKHYTOI'O KOJIBLIECBOI'O

433 MPOBOJIHUKA, KATYHIIKH C TOKOM. OTmBIT
Opcrena. BzaumopeiicTBue npoBOAHUKOB C
TOKOM
434 Cuita Ammiepa, €€ MOIy/Ib ¥ HalpaBIICHHUE
Cwuta JlopeHiia, e€ MOyJib U HalpaBIICHUE.
JBm>KeHUE  3apsDKEHHOM — 4acTULbl B
4.3:5 OIHOPOJIHOM MArHMTHOM mone. Pabora
cuibl JIopeHna
43.6 SIBJIeHUE DIEKTPOMArHUTHON UHIYKLIIUHU
437 IToTok BEKTOpa MArHUTHOM UHIAYKIIMU
OJ1C uHayKIMHU. 3aKOH 3J€KTPOMarHUTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe »snektpuueckoe mone. IJIC
MHAYKUMA B TPOBOJHUKE, JBHKYLIEMCS
439 MOCTYTATEIFHO B OJTHOPOJTHOM MAarHUTHOM
rnoje
4.3.10 IIpaBuno Jlenna
NHayKTUBHOCTD. SIBI€HHE CAMOWHIYKLIHH.
4311 OJ1C camMOouHAYKIIMT
DHeprusi MarHUTHOTO TIOJNs KaTyIIKH C
43,12
TOKOM
43.13 DNEeKTPOMarHUTHOE T0JIe
TexHuueckue  yCTPOWCTBA:  IOCTOSIHHBIC
MAarHHUTEI, AJIEKTPOMATHUTHI,
43.14
AJIEKTPOABUTATENb, YCKOPHUTETH
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS TI€Yb
IIpakTHueckue paboThL. N3yuenne
43.15 MAarHuTHOTO IO KaTYIIKM C TOKOM.

HccnenoBanne OeliCTBUA  NOCTOSHHOIO




MarHura Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKOUU

KOJIEBAHHMA 1 BOJIHBI

5.1

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KomnebarenpHast cuctema. CBoOOIHBIE
KoneOanus. [apMoHWYecKkne KoJieOaHuUs.
[lepron, wactora, ammumatyna u (dasa

KoJicOaHuit

[IpyxuHHBII MasTHUK. MartemaTH4ecKuin

MasiTHHUK

VYpaBHEeHHE TapMOHHYECKHUX KOJeOaHUU.
Kunematuueckoe u IUHAMHAYECKOE

OIIMCAaHMUE KOJIeOaTEILHOIO JABHOKCHUA

IIpespamenue SHEPruu pu
rapMOHMYECKHX  KOJeOaHUsX. Cas13b
aMILIATY bl Kosie0aHui HCXOHOHU
BEJIMUMHBI C aMIUIUTYJaMHu KoyieOaHUil eé

CKOPOCTH M YCKOPEHUS

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHEIE KoJIeOaHus B
uaealbHOM  KOJeOaTelbHOM  KOHTYpE.
AHaOTUsT MEXIy MEXaHHYeCKUMH U
AIIEKTPOMArHUTHBIMU KOJICOAHHUSIMHU.

®opmyna Tomcona

3aKkoH COXpPaHCHUA DHEPTrHH B HACAJIBHOM

KoJIeOATEIbHOM KOHTYPC

BbIHyX/1IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. Pesonancnas KpHUBasl.
BrinyxieHHbIE 3JIEKTPOMAarHUTHbIE

KoJieOaHus.

[lepemennbiii  Tok.  CuHycOMAaNbHBIN

HepeMeHHBIﬁ TOK.

MoOIIHOCTh MNEPEMECHHOT'O TOKa.

AMIIIUTYJHOE U JIEHCTBYIOIIEE 3HAYEHUE




CHJIBI TOKA W HAITPSAXKCHHUA

5.1.10

Tpancdopmarop. [IponsBoactso, nmepemgayua
U TOTpeOJIeHne SIEKTPUUECKON HIHEPTUHu.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE
ANEKTPUUECKOM SHEPTUH. Kynberypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPTUHU B

OBCEIHEBHON KU3HU

5.1.11

TexHnuueckue ycTpoiicTBa: celicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUA

QJICKTpOoIIepcaav

5.1.12

[Tpaktuyeckue pabotel. HccnenoBanue
3aBHCHUMOCTH MEpHUOAAa MaJbIX KoJIeOaHU
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChbl
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
LENU W3 IOCJIEN0BATEIBHO COCAMHEHHBIX

KOHJIEHCAaTOpa, KaTyIIKU U Pe3UCTOpa

5.2

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuveckue BOJIHBI, YCIIOBHS
pacnpoctpanenusa. llepuon.  Ckopoctb
pacrpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHHe " IpOJAOJIbHBIC BOJIHBI

522

NuTtepdepenuus u T paKus

MEXaHNYECCKUX BOJH

5.23

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricora Tona. TemOp 3ByKa

524

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUSI
W3JIy4YCHHS]  DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranusa BexktopoB E, B u U

B I—)HGKTpOMaFHI/ITHOI\/JI BOJIHC B BaAKyyM¢C

5.2.5

CBolicTBa  JJIEKTPOMAarHWTHBIX  BOJIH:
OTpaXXCHUE, NPEIOMIICHUE, MOJSIpU3aNus,
mudpakuus, wuHTepdepenuus. CropocTh

QJICKTPOMArduTHHIX BOJIH

5.2.6

[IIkana 3JIEKTPOMATrHUTHBIX BOJIH.




HpI/IMeHeHI/Ie OJICKTPOMAariuTHbBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI paguOCBsA3M U TEIEBUICHUA.
Pannomokamust. DNeKTpOMarHuTHOE

3arpsI3HCHUC oxpyxcaromeﬁ Cpcabl

5.2.8

TexHuueckue yCTpPOWCTBA: MYy3bIKaJIbHbIE
HHCTPYMEHTEI, YJIbTPa3ByKOBast
JIMaTHOCTUKAa B TEXHUKE W MEIULUHE,
panap, panuoONpUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun

53

OIITUKA

5.3.1

IIpsimosiMHEHOE pacipoCTpaHEHUE CBETa

B OJIHOpOJIHOM cpexe. JIyu cBeTa

532

OtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS
cBeta. [loctpoeHne n300paxeHHit B IJIOCKOM

3epKase

5.33

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHMS
CBETA. AOGCOIOTHBIH MoKazaresb

IIPETOMIICHUS

534

IomHoe BHYTPEHHEE OTpaKEHHE.
[IpenenpHbIll Yyroa IMOJHOIO BHYTPEHHETO

OTpakKeHUs

535

Hucnepcuss  cBera. CIIOXKHBIH  CcOCTaB

Oenoro cBera. I[Bet

5.3.6

Cobuparoliiue ¥ pacceuBarollne JUH3bI.
Tonkas nuH3a. DOKYCHOE pACCTOSHUE H
ONTHYECKas  Ccuja  TOHKOW  JIMH3BL
[Toctpoenne H300pakeHUH B COOMPAIOIITUX
U pacceuBaronmx JmH3ax. Dopmyna
TOHKOM JWH3BEL. YBEIWUEHHE, J1aBacMoeE

JINH30U

5.3.7

Hp CACJIbl IPUMCHUMOCTH FeOMeTpI/I‘leCKOﬁ

OIITUKH

53.8

Wntepdepenmust  cBera.  KorepeHtHbie




UCTOYHUKH. VYcenosus HAOJIONCHUSA
MaKCHMYyMOB u MUHUMYMOB B
UHTEp()EPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HBIX KOTCpCHTHBIX UCTOYHUKOB

Hudpakuus  cBera.  Judpakunonnas

peméTKka. YcnoBue HaONMIOICHUS TIaBHBIX

5.3.9 MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTHYECKOT 0 cBeTa Ha
TUGPAKIIUOHHYIO PEIIETKY
5.3.10 [Tonspusanus csera
TexHU4ecKkue yCTpOICTBA: OYKH, JyIa,
doroanmnapar, NPOEKUUOHHBIN ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOT, BOJIOKOHHAs
OTTHKA, nudpaKkIMOHHAS pemérka,
MOJISIPOU
IIpaxTueckue paloThI. N3mepenue
5310 nokasarens npesnomsenus. MccrnenoBanue

CBOWCTB  M300pa’keHMH B  JIMH3aX.

HaOroienne qucriepcun cBeTa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnIBI TPUMEHMMOCTH KIIACCUYECKOU
MEXaHUKH. ITocTynater TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOZAYJIS CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIUTT OTHOCUTEITLHOCTH DUHINTEHHA

6.2

OTHOCHUTEILHOCTh OIHOBPCMCHHOCTH.
38.M€I[J'ICHI/IC BpECMCHHN MW  COKpAIICHUC

JJIUHBI

6.3

DHeprus ¥ UMIYJILC CBOOOHOM YaCTHITBI

6.4

CBsi3b MacChl C JHEPrUEH W HMITYJIHCOM
CBOOOJIHOM YacCTHIIBl. ODHEpPrus IOKOs

CBOOOTHOM YaCTHIIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKU




7.1.1

®otonbl. Popmyna [Inanka cBs3u 3HEPTHN
dboToHA C ero 4YactoToi. ODHeprus

UMIyJbc GOTOHA

OTtkpeiTHE U uccaeaoBanue Gotodrddekra.
OnbITH AlT. Cronerosa. 3aKOoHEBI

dboTtordexra

YpaBHeHue OWHIITEHHA TSt
dororddexra. «Kpacnas TpaHUIIa»

dboTtorpdexra

7.1.4

Jasnenue cBeta. OnbiTel [1.H. JIebenena

7.1.5

XuMHuUuecKoe JeHCTBHE CBETA

TexHUYECKHE YCTPOWCTBA: (POTOIIEMEHT,
dboromatyuk, COJIHEYHAs Oarapes,

CBETOIMO/I

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OTBITE
Pesepdopaa nmo uccienoBanuio CTpoeHUs

aToMa. HnaHeTapHasI MOJCJIb aTOMa

7.2.2

[Toctynater bopa. H3znyuenue 151
noryiomeHe  (GpOTOHOB MpU  Iepexoje
aToMa C OJHOIO YpOBHS DOHEpPruuM Ha
apyroi. Buasl ciektpoB. CiekTp ypoBHEN

SHEPrUH aTOMa BOJOPOA

7.2.3

BosmoBele cBoiicTBa wacTuil. BOJHBI e
Bpoiins. KopnyckynsipHO-BOIIHOBOMI
nyamusM.  Jludpaknus dJIEKTpOHOB  Ha

KpucTajuiax

724

CroHTaHHOE H BBIHYKACHHOC U3JIYUCHUC.

YeTpoiicTBO M MpUHIUI PAOOTHI Jiazepa

7.2.5

TexHuueckne yCTpOMCTBA: CHEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBI

KOMIIBIOTEP

7.2.6

[IpakTnueckue pabotel.  HaOmionenue

JIMHENYaToro CIICKTpPa




7.3

ATOMHOE A1PO

7.3.1

Meroapl HaOMIOAEHWUS ¥ PETUCTpAIUU

9JICMCHTAPHBIX YaCTUL]

7.3.2

OTkpbITHE  PagUOAKTUBHOCTU.  OIBITHI
Pesepdopna mo ompeneneHnio cocTtaBa
paguoakTUBHOrOo  m3nydeHus. CBoiicTBa
anb(da-, Oeta-, raMMa-u3nyueHus. Briusaue

PaaAnOaKTUBHOCTHU HaA JXKUBBIC OPIraHU3MbI

7.3.3

OTkpplTHE  OPOTOHA U HEUTpPOHAa.
Hyxnonnast mozgens siapa ['eiizenOepra —
WBanenko. 3apsan snpa. MaccoBoe 4ucCio

anpa. M3oronsl

7.3.4

Anbda-pacma. DIIEeKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacma. I"amma-
W3JIyYCHHE. 3akoH paarO0aKTUBHOTO

pacmana

7.3.5

9Hepr1/151 CBA3HU HYKJIOHOB B AApe.

Snepusie cuibl. JledekT Macchl sapa

7.3.6

Snepuble peakunu. JleneHwe M CHHTE3

saaep

7.3.7

Snepubii peaxTop. TepmosinepHbIit
cunte3. [lpoOrembl UM  MEPCHEKTUBBHI
ANEPHOM  DHEPreTHUKU. ODKOJOTMYECKUE

ACIIEKTHI SIICPHOU SHEPTETUKHU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMeHTAIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudeckue  yCTpPOWCTBA:  JO3UMETP,
KaMmepa BuibcoHa, sAIepHBI peakTop,

aToMHasa oom0a

7.3.10

[Tpaktnyeckue pabotel. MccnenoBanue
TPEKOB Y4aCcTHUI] (1o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3Bé3mHoro neba. Cos3Be3musi, sipKue

3Bé3,[[BI, IJIaHCTHBI, UX BUIUMOC IBUXKCHUC

8.2

Conneunas cucreMa. IlnaHeTrsl 3eMHOI
TpYHIIbIL. IImaneThI-TUTaHTE n nux
CIIYTHHUKH, KAPJIHUKOBBIC IUIAHCTHI. Maisie

Tesa COTHEUHON CUCTEMBI

8.3

Connnie, ¢otochepa wu  armocdepa.

ConHevyHast aKTUBHOCTh

8.4

Hctouynuk sHeprun CostHua U 3B€371

8.5

3BE3/bI, MX OCHOBHBIC XapPAaKTCPHUCTHKH:
Macca, CBETHMOCTb, PAIMyC, TeMIIEparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTICKTPAIBHBIA  KJIaCC — CBETHMOCTBY.
3BE37bI  TVIABHOM  IMOCJICOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE37] ITIaBHOM IOCIEA0BATEILHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3.
CoBpemeHHbIE MPEACTaBICHUS 0
MIPOUCXOKICHNU U 3Boony CoHIa U 3BE3.

OTansl KU3HA 3BE3]

8.7

Mneunstii  Ilyre — nHama TamakTtuka.
CoupanbHas  cTpyktypa  [amakTukw,
pacripeneneHue 3BE3N, Trasa W IIbUIN.
[lonoxenne wu nBwxenne ConHua B
lamaxtuke. Ilnockas wu  cdepudeckas

MOACUCTEMEI ['anakTUKu

8.8

Tumnsr rajJdaKTHK. Paguoranaktuku n

KBa3apbl. UEpHBIE ABIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmupenue  BceneHHOM.
3akoH XaOOma. Pas0eranume raylakTHK.
Bospact u paguyc BceneHHoil, Teopus
bonbuioro B3peiBa. Monens  «ropsideit

Bcenennoi». PennkroBoe usinyueHue

8.10

MacmTabHast ~ cTpykTypa  BceneHnHoi.




Mertaranaktuka. Hepeménubie npobiemsl

ACTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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