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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢uszuke 0a30BOro ypOBHS Ha YPOBHE CpEIHEro OOIero
oOpa3oBanus pa3paboTaHa Ha OCHOBE TOJOKEHHM W TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMmsl, npeactaBieHHbIXx B OI'OC
COO, a Takxe ¢ yué€roM (enepaibHOW paboyell MNporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojaBanus yuyeOHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
OpraHu3auax Poccutickon Oenepanny, pEeATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

CognepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (QopMupoBaHHUe
€CTECTBEHHO-HAYyYHOI KapTuHbl Mupa oOyvaronuxcss 10-11 kiaccoB mnpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AESTEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJbTaTaM
oOy4eHHs, a TaKXe€ YYUThIBAET HEOOXOAMMOCTb peaU3alMu MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMH Y4Ye€OHbIMU mpeaMeramu. B Hel
OTIPEIEISIOTCS OCHOBHBIC €N M3Yy4YeHUs (M3MKUA HAa YPOBHE CPEAHETO OOIIETO
oOpa3oBaHUsl, TJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3rke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJIbTaThl OCBOECHUA Kypca (pU3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI M0 0JIaM 00yUYEHUS;

» cogepxaHue yueOHoro npeamera «dusmkay mno rogam o0ydeHus.

du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMNas B
KayecTBe y4eOHOIo IMpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xaronieM Mupe. IIIKoapHbII Kypc QU3HKK — CUCTEMOOOPa3yOIU
JUI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHEH, OMOJIOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUMX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHsSI HOBBIX MATEpHAIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3nku BHOCUT OCHOBHOM BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa OOydaromuxcsd, B (HOPMUPOBAHHE YMEHUN HPUMEHSTH
HAy4YHbI METOJI TO3HAHHUS MPU BBIIOJIHEHUH UMH YY€OHBIX HCCIIETOBAaHUM.

B ocHoBy kypca ¢u3ukm s YpOBHS CpEIHEro o0O0Imero oOpa3oBaHUs
MOJIOKEH pAI HUJEH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DHU3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM ¢ HEW MmaTepual Kypca (Qu3uku
o0beuHEH BOKpPYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpeanojiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMANIAa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMU,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU ITpoOIeMamu.

Hoess nmpuxnaownoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosiaraet
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPHUIOKESHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHus, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palOHATBFHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIero
oOpazoBanus SBISAIOTCS (pusmdeckue teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE TOCTPOCHUS (U3HUCCKOW TEOpHH, PO (hyHIAMEHTAIBHBIX 3aKOHOB U
OPUHITMIIOB B COBPEMCHHBIX  MPEACTaBICHUSAX O TPHUPOJE, TpPaHMIAX
IPUMEHUMOCTH TEOPUH, MJIS OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUUA U
MIPOIIECCOB).

CucTeMHO-JesTEeNbHOCTHBIN TOJIX0/I B Kypce (DU3MKU peann3yeTcsl Mpexe
BCEro 3a CUET OpraHU3allid SKCIEPUMEHTATBHOW ACSATCIBPHOCTH OO0YYarOIIMXCH.
Jlns  GazoBoro ypoBHSL Kypca (U3UMKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPATOPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke OObEeIUHEHbI B OOLIMH CIUCOK YUYEHHYECKHX
pakTUYecKux paboT. BrifeneHne B yka3aHHOM IepeyHe J1abopaTopHBIX pador,
MPOBOIUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS YYaCTHHKAMU
0o0pa3oBaTeNpHOTO TIpPoIlecca HCXOAS W3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHameHus kaOuHera ¢usmku. IIlpum 3TOoM  oOecreynBacTCs  OBJIAJCHHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE
IPEJIOKCHHBIX TUITOTES.

Bonpimoe BHUMaHWE yAENAETCS PEIMICHUI0 PACUETHBIX W KAYECTBEHHBIX
3anau. [Ipu aTOoM st pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3alaHHON (PU3NYECKON MOJIEIbIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieiia Kypca, TaK W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. [[s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00BsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaromeh
KU3HH, TpeOyronme BBIOOpAa (HU3UYECKON MOJICHH IS CUTyalluu TMPAKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOro Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeHEro o0IIero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOTO KaOWHeTa (U3WKW WM B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (Qu3uku AOMKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyAOBaHME JJI BBIMOJHEHUS YKa3aHHBIX B
porpamMme 1o (pU3MKEe YYCHHYECKHX MPAKTHUECKUX PadO0T W JIEMOHCTPAIIMOHHOE
o0opynoBaHue.

JlemoHCcTpannonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IMOCTAaHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpAlUW s
UCCJICIOBAaHMUSI  WM3y4YaeMbIX  SBIIGHUH ¥  MPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHWE IS YUYEHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeunBaeTCsl B pacuéTe
OJTHOTO KOMILIEKTa Ha JABYX oOydJarommxcs. TeMaTHdecKre KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJKHBI 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 (GopMHpOBAaHHE HWHTEpPECa M CTPEMIICHHS OOYYaIOIUXCS K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYATbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pPa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe TO3HAHUS U (POopMUpOBaHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

e (GOpPMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTara H3yYCHHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PM3UKH;

e (dopMHpOBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTEIbCTB;

e (GopMHpOBaHHUE TPEACTABICHUN O PoJu (HU3UKU IS Pa3BUTUSA JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne ATUX Telield oOecTeunBaeTCsl PeleHueM CIASAYIOMMX 3a1ad B

nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e TpHOOpPETeHHE  CHUCTeMbl  3HaHMM 00  o0mmMX  (U3HYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSX, BKJIFOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (HU3HKY U
3JIEMEHTHI aCTPO(DU3HKY;

e (GopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUYECKUE 3HAHUA IS
OoOBbsACHEHHUS] (PU3NYECKUX SBJICHUA B TIPUPOAE U I TPUHITHUS
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEUICHUS pa3IMYHBIX 3aJad C SIBHO 3aJIaHHOU
bu3ndeckoil MOMAENBI0, 3a/Jad, MMOAPA3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3/laHue (PU3MIECKON MOJICIH, aJICKBATHOM YCIOBUSM 3aJ1auH;

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

e OBJAJCHHE METOJAMH CaMOCTOSATEIIBHOTO IUIAHUPOBAHUSA U MPOBEIACHUS
(bu3HUEeCKUX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMaIiH,
onpeeneHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHH ISl pPa3BUTHSI YMEHHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPETHETO OOIIETO
obpazoBanus otBoguTcsa 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiit B mporpamme 1o (U3MKE TMEpPEUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT J1a0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUIYaJIbHBIX
0COOCHHOCTEH 00yYaIOIIMNXCS.



COJEPXAHUME OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usuka — Hayka o npupoxae. HaydHble mMeTOoAbl MO3HAHUS OKPYKAIOLIETO
mupa. Poib DOKCnepuMeHTa M TEOpUM B INPOLECCE IO3HAHUA IPUPOJBIL.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3MYecKux sABJICHUA M TpolieccoB. HayuHble THMOTE3BI.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JNATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, CKOpPOCTh (CpeaHss CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHHUE MaTepuajbHOM TOUKH, UX MPOCKIMH HAa OCHU CUCTEMbl KOOPJIHUHAT.
CroxeHue nepeMenieHnui u CiI0KeHue CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOiInHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOpDJIMHAT, CKOPOCTH, YCKOPEHHUSA, NyTH U IEpEeMEIICHUs
MaTepuagbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIasieHue. Y CKOpeHue CBOOOHOTO MaeHUS.

KpuBonuneiiHoe  ABwkeHWe. JI[BW)KEHHWE  MATEpUAIIbHOM  TOYKH IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopocTs. [leprosa u yactora obparieHus. L{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHu4Yeckre YCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TTepeIavun.

Jlemoncmpayuu

Mopenb cucteMbl OTCYETA, WILTFOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTUK
JBUKEHUS.

[IpeobpazoBanye NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM HNPOCTPAHCTBE.

HaGnronenue nBuxkeHus Ttena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30OHTAIBHO.



N3mepenue yckopeHust CBOOOJHOTO MaJIeHHUSL.

Hanpasnenue ckopocTu Ipu ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

N3yueHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIICHUS MIHOBEHHOM
CKOpOCTH.

UccrnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, MPOMJECHHBIMHU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBWKEHUH C HAYAIIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBUKEHUs LIAPHUKA B BA3KOM KUAKOCTH.

N3yuenune aBuxeHuUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocurensHOocTH  ['amumnes. llepswlii  3akoH  Hbrorona.
NuepunanbHple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HeroToHa
JUI. MaTepUagbHOU TOUKU. Tpernit 3akoH HproTOHA J71s1 MaTE€pUaIbHbIX TOYEK.

3akoH BcemupHoro TaroreHuss. Cumia Tsbkectn. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buael Tpenus (mokosi, ckonbxkeHus, kauenusi). Cuna tpenusa. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHHUS U cuiia TpeHus nokos. KoadduimeHt tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUU TeJa B )KUJIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. I[lmedo cumbl. YcnoBus
paBHOBeCUS TBEPJOIO TEIIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: MOAIIMITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE Macc B3aUMOJAEHCTBYIOIIUX TEJL.

Bropoiu 3akon HeroToHa.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXUHE U
pE3UHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanue yclnoBHM paBHOBECUS TBEPAOTO TeElld, HMEKOUIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc marepuaabHOM TOYKH (T€Na), CHUCTEMbl MaTe€pUATbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYyJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTHUU.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedopMupoBaHHOM  TipykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKOM JHEPrUHM CHCTEMBI TEIL
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo mOoTeHIMATBHON YHEPTUN B KHHETHUECKYIO M OOPaTHO.

Vuenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

N3ydenune abCONIOTHO HEYNPYroro ygapa C MOMOIIBI JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHUEM MEXAHHUYECKOW DHEPTUu
TeJla Ha IPUMEPE PACTSKECHUS PE3UHOBOIO XKI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHUS U
B3aWMOJICMCTBUSI YaCTUI] BEIIECTBA. MoJAenu CTPOEHUA Ta30B, XKUJKOCTEU H
TBEPJIBIX TSI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkana temmneparyp
Llenscus.



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

TexHnueckne YCTpOWCTBA H TMPAKTUYECKOE IMPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

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

OmnbITel 10 U PY3UN KUAKOCTEN U ra3oB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onsita lTepHa.

OnebITHI, JOKa3bIBAIOIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

Onpenenenne mMaccbl BO3JayXxa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKY MapaMETPAMU COCTOSIHUS Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSs dHEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U cTIOcO0BI €€ m3MeHeHus. KonudecTBo TeoTel U pabota. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOrO  ra3a. Buasl  Temuonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeTbHASI TEIUIOEMKOCTh BELIECTBA.
KonunuecTBo TemnoTsl npu Tenjaonepeaaye.

[lonstue 00 aauabatHOoM mporecce. llepBblid 3aKOH TEPMOAMHAMHUKH.
[IpumeneHnre mepBOTO 3aKOHAa TEPMOJMHAMHUKHU K Hu3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruioBple  mamuHbl.  [IpuHOUNBI  JEWCTBHUS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi HEPrUM B TEIUIOBBIX MammHaX. Koaddumument mome3Horo
nerictBusl TeruioBor MamuHbl. [lukin KapHo um ero kodpduumeHT moie3Horo
JNENCTBUA. DKOJIOTHUECKUE MPOOJIEMbI TETUIOAHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH paldOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHeprun (TeMIiepaTyphl) Teja Ipu Terjionepeaaye.

OnbiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTaTEIs] BHYyTPEHHETO CrOPaHusi, PEaKTUBHOTO
JIBUTATESL.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

N3mepenne yaenpHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOIIOTHAS U
OTHOCUTEJIbHAsL BIIAXXHOCTh BO3ayXa. HaceblmieHHbld map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuansl. [lnaBnenue u
KpUcTayi3aius. Y aeinbHas Teriora miasienus. Cyonumarus.

YpaBHEeHUE TEIJIOBOTO OajaHca.

TexHruecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU IMOIYYEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHMXKEHHOM JIaBJICHUU.

CnocoObl n3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBJIeHUsT KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padonul

N3mepeHrie OTHOCUTENIBHON BIAaXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpogMHAMMKA
Tema 1. Inekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYecKud 3apsan. JlBa BHIa SIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
ANEKTPUYECKOT0 3apsiaa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHsbli 31€KTpUUECKUI 3apsa.
Onekrpudeckoe mone. Hanpspk€HHOCTe  dnektpuueckoro  mois.  [IpuHiun



CYIIEPIIO3ULIMM DJICKTPUUECKUX TOJIeH. JIMHMKU HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anextpocratmyeckoro  mosis.  [loreHuman.  Pa3HoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B BICKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTb. KoHaeHncarop. DIeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHJAEHCATOpA.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHUE: DJIEKTPOCKOI,
AJEKTPOMETP, AJIEKTPOCTATHYECKasi 3allliuTa, 3a3eMJICHHUE SIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYWUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMmopenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILJIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
HcTtounuku Toka. Cuia Toka. [TocTOSITHHBIN TOK.

Hanpsikenue. 3akon OMa 114 ydacTKa LEeTu.

DIIEKTPUYECKOE COIMPOTUBIICHUE. YIEIbHOE COINPOTHUBIIEHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaIebHOE, CMEIIAHHOE COEIMHEHUE IPOBOJHUKOB.

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

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 3JIeKTpU4yecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DIJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomyripoBOTHUKH. CoOcTBeHHas u MIpUMECHas MPOBOJIMMOCTH
oJynpoBogHUKOB. CBoOMCTBa p—n-miepexoa. [1omynmpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALINS. DIEKTPOIIU3.



DJIEKTpUUECKUl TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Lnazma.

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

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIIA TN TTONIEPEYHOTO CEYEHUS U MaTepuaa.

CmenianHoe CoOeIMHEHNE MPOBOJHUKOB.

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

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISA TPOBOAUMOCTD JUOJA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

N3ydenune cMEmanHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habnronenue aniextposiusza.

MexnpeaMeTHble CBA3M

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTUKH,
OMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4HOIO
MO3HAHUSA: SIBJICHWE, HAy4HBIA (akT, rumore3a, (U3mMveckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonoecusa: mexannueckoe ABMXEHHE B KUBOU mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TEN, KUIAKOCTEH U



ra3oB, d3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOIUTHUYECKAS AUCCOLMALINS,
raJibBaHUKA.

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

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAHUEM 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
MOJIyYEHUSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI IPUHTED, ANEKTPOHArPEBATEIbHbIE puoOOPHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajJbBaHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMHUKA

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMOAEHCTBUME  IOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosne. Bexkrop MarHuTHOM uHAYKUMM. [IpuHmmn cyneprno3uuuu
MAarHuTHBIX TOJeW. JINHMM MarHUTHOM MHAYKUuU. KapTWHa JIWHUNA MarHUTHOM
VHYKIWAH NOJISI TOCTOSSHHBIX MarHUTOB.

MarauTHOe 1OJ€ MPOBOJHMKA C TOKOM. KaprmHa IMHUNA HHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJib U HallpaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. [[BUKEHUE 3apsKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopeniia.

SIBneHne 3IEKTPOMArHUTHOM WHAYKUMHW. [IOTOK BeKTOpa MAarHUTHOM
WHIYKIUAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanest.

BuxpeBoe nsnexkTpuueckoe Tmosie. OIEKTPOJABMXKYIIAS CUla HHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS IIOCTYIIATEILHO B OJJHOPOAHOM MAarHUTHOM I10JI€.

[Ipasuno Jlenua.

NHnyKTUBHOCTB.  SIBIEHME CAaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS — CUJA
CaMOUHIYKIIUU.

DHeprust MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpONCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JIEKTPOMArHUTHI, JSJIEKTPOJABUIATENb, YCKOPUTEIN JJIEMEHTAPHBIX
YaCTHL, UHIYKI{MOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O ITyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumogeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

Jenctue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBrieHUE ANEKTPOMArHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBUKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOI'O MOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul

N3yyeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue nericTBrs IOCTOSSHHOIO MArHUTA HA PaMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHH.

Pasnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KOJ1€OAHUS

KonebarensHasts  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
INapmonnyeckue konedanus. [lepuox, wactora, amrmumryga v (asa KoseOaHUM.
[IpyxuHHBI MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHUE TapMOHUYECKUX
kosnebanwuii. [IpeBpareHne sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPIUH B UJCAITBHOM K0JIeOaTeIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoueOaHUusX. BoIHyX/I€eHHbIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMAarHUTHbBIE KOJeOaHusl.

Ilepemennpiii  TOK. CHUHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIPSKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpedICHUE IEKTPUIECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU MPHU MPOU3BOJCTBE AnekTposHepruu. KynbpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH 3JIEKTpOnepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoJieOATEIbHOM CUCTEMBbI (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).



HaGnronenue 3atyxarommx KojaeoaHmii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHMA.

Pe3onanc mnpu mocCienoBAaTENbHOM COEAWHEHWHM PE3UCTOpa, KATYIIKH
VWHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUY JIEKTPOIEPEAAYH.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

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

HccnenoBanne mnepeMEeHHOro TOKa B LENH W3 ITOCIEAO0BATENBHO
COEMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE GOJIHbL

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

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

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

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

[IpunHunel paguocsA3y U TeleBuaeHUsA. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPELBI.

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

Jlemoncmpayuu

OO6pazoBaHue u pacIpoCTpaHEHUE MONIEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepentinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJO0N WU
4acCTOTOM KOJIeOaHMIA.



UccnenoBanue CBOWICTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUe, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxka

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

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3zoOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LIBer.

ColOuparomyie u pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOosIHUE M ONTHYECKas CHilia TOHKOW JuH3blL. IlocTpoeHue n3oOpaxeHUil B
coOuparomux U paccewBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBelIUUYeHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

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

Hudpakuus cBera. [udpakunoHHas pemeéTka. YcCIoBUE HaOIIOJIEHUS
[JIaBHBIX ~MAaKCUMYMOB TMpHU TAJCHHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(GPaKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IMPUMEHEHUE: OYKH, JyIa,
doToarnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpssMonuHEHOE pacIpOCTpaHEHUE, OTPAXKEHHE U IIPEIOMJICHHE CBETA.
OnTuyeckue MpudOpPHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojelb CBETOBOA.

Uccnenosanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenn MUKpOCKOIa, TEIECKOIA.

Habmronenune natepdepeHInm cBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyyenue cekTpa ¢ MOMOIIBIO TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusle padbonul



N3mepenune nokaszaresns npeaoMIICHUs CTEKIA.
UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.
Habnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI cIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH

I'paHnubl  NPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTynatsl
CIIEIMAJIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJII CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAIlCHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3p MacCChl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHULIbL. DHEPTUs
IIOKOS.

Pasznes 7. KBanToBasi pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPrUs
U UMITYJIbC (POTOHA.

OtkpeiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoadpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar»
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
¢doTomaTumuk, coaHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(]heKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeNIHETO (hoTodddeKTa.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuiO 0 -4acTHIL.
[lmanerapHas mopxens aroma. Iloctynarel bopa. M3nydeHue u moriounieHue
(OTOHOB MpU MEPexo/e aToMa C OJHOIO YPOBHS 3HEPrMM Ha Jpyroil. Buubl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/aA.

BonnoBblie cBoiicTBa yactuu. Bosnsel 1e bpoinsa. KopyckynssipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Jy4YECHHUE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenne IIMHBI BOJHBI JIa3epa.

HaOnronenue nuHeRYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

Habmronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUsi snapa. OTKphITHE
pagunoaktTuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHUs.
BrnusiHue pagnoakTUBHOCTH HA KUBBIE OPraHU3MBI.

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

Anbsda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIly4eHue. 3aKOH pPaJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B siape. Snepubie cuibl. Jledext macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEP.

Anepusnii peaktop. Tepmosinepublii cuHTe3. [IpoGiaeMbl M IEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DJieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

Metob1 HAOJIIOAEHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTabHbIE B3auMOIeHcTBHS. EMUHCTBO (hm3nueckoii KapTUHBI MUDA.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbiit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CUYE€TYMK MOHU3UPYIOIINX YACTHIL.

Vuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTuil (110 roTOBbIM (hoTorpadusim).

Pa3znen 8. DiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTanbl pa3BUTHS aCTpoHOMUH. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bug 3Bé3gHoro nHeba. Co3Be3qusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHIAMMOE
IBUOKCHHUE.

CoJiHeuHast cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajdbHbIA Kjacc —
CBETUMOCTB)». 3BE3AbI IJIABHOM I1IOCJIEIOBATEIILHOCTA. 3aBHCUMOCTL «Macca —
CBETUMOCTBY» JJIs1 3BE3] TJIABHOW NOCJIEAOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



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

Mnineunsiit 1lyte — Hama [Nanaktuka. Ilonoxkenne u nBuxkenue CoJsHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B SApax
rajgakTUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HaGnronenust HEeBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
OPUIOKEHUHN I ONpeleNeHuUs MONOXKEHUsI HEOECHBIX 00bEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEPHOro MOJIyIapus U IpKUe 3BE3/bI.

HaGmronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O06o0maroiiee NOBTOPEHUE

Ponb ¢usuku M acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTebHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOW KapTHHE MUPA, pOJib (PU3UIECKON TeOpUuu
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
¢bu3nyuecKkoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUI O TIPUPOJIE.

MexnpeaMeTHble CBSA3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCylIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHUE, HAay4HbId (akT, runoresa, (pU3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HAa OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
OPOU3BOJHBIC JJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
oTpe/ieieHIe MIONIAIN IIIOCKUX PUTyp B 00bEMa Tell.

buonoecusa: »>nekTpuueckue SBICHHS B JKUBOM MPUPOJE, KoyieOaTeabHbIC
JIBWKEHUS B )KMBOM IPUPOJIE, ONITUYECKUE ABJIEHUS B )KUBOW MPUPOJE, NEUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKaAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OO0pa30BaHUA KPUCTAUIMYECKOM PpEHIETKH, CHEKTPaJbHbIN
aHamu3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU  MATrHMTHBIX — PY/I,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJICTPSICCHUI.

Texnonocusa: IJHWHWUWA DIEKTPOIEpENAd, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJABUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaUONPUEMHHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIero
oOpazoBaHus (0a30BBIM YypPOBEHb) JOJKHO OOECIEUUTH JTOCTUKEHHE CIIECIYIONMINX
JMYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHHUS y4eOHOTro npeaMera « Ou3nKa» JAOJKHbI
OTpa)XaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIUXCSd PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOIO
ONBITA U ONbITA IESITEIBHOCTH B MPOILECCE pPeai3alli OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOW JIESITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:ka1aHCKOTr0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKJAHCKON MO3UIIMKM 00YYaIOIIETrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUYECKUX T'YMAHHCTHUYECKHX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTHM COBMECTHYIO IEATEIbHOCTh B MHTEPECAX Tpa)KAaHCKOTrO
00111ecTBa, yUaCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHOM OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIIUSIMA 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JNEATEIbHOCTH;

2) NATPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UJICHTUYHOCTH,
MaTPUOTHU3MA;

[IEHHOCTHOE OTHOUIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHME JINYHOT'O BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TETH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gu3n4eckoi Hayke;



5) Tpy10BOIr0 BOCTIMTAHMS:

UHTEPEC K pa3IMyHbIM cdepam npodecCHuoHaNbHOW JeATEILHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HUKY HA IPOTSHKEHUN BCEH KU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00aTLHOTO
XapakTepa 3KOJIOTMYECKUX MpoOiieM;

IJTAHUPOBAHUE U OCYIIECTBJIICHUE JCUCTBUUA B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHUA LIeJIe YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacuIdpeHre OMbITa JEATEIbHOCTH JKOJOTHMYECKON HaImpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 QUBHUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

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

OCO3HAHME IIEHHOCTH HAy4YHOU JIEeSITEJIHbHOCTH, TOTOBHOCTH B MpOLIECCE
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBUs:
CaMOCTOATENIHO  (OPMYJIMpPOBATh W aAKTyalIU3upoBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh LENN JEITENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTUKECHUS,
BBIABJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUSI B  PACCMATPUBAEMBIX
(U3HYECKUX SIBICHUSIX;
pa3zpabaThiBaTh IJIaH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIHUXCS
MaTepUaJIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBEHI B JICSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IMOHATHUSMHU U METOAAMHU
dbusznuecKoi HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENIBCKON U MPOSKTHOM JEeATeIbHOCTH
B o0Onactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJCpNKAHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHUS, €r0
UHTEPIIPETAllN, MPEOOPa30OBaHUIO W TPHUMECHEHHIO B Pa3UYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JIaHUH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI IJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIICHHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJIE PEIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OopMyIupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeIbHOMN
JESITETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE HJICH, PEJIaraTh OpPUTHHAIBHBIC TTOAXO0/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a49H, JOITYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ undopmanmeii:

BJIAJICTh HABBIKAMU TOJy4eHHUS WH(POpMAIK (U3UUECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh TIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAN0 WHGOOPMAIUK Pa3IUYHBIX BUAOB H (GOpM
IIPE/ICTAaBIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpeJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHCHBI, pPECypcocOepexeHUs, TPaBOBBIX M OTHYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COACpP)KAHWS B Pa3NUYHBIX (opMarax c
y4€TOM HazHAYCHHUS MHPOPMAITUH U LIEJICBON ayJUTOPHH, BBIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3aIiH.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIe NelCTBHA:
OCYIIECTBIIAThH OOIICHUE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCBUIKM  KOH(DJIMKTHBIX CHTyalud M CMSTr4ath
KOH(DJIUKTBL;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOWM M WHIWBUIYaJIbHOU
paboTHI;

BHIOMpATh TEMATHKy M METOJIbl COBMECTHBIX JEWUCTBHHM C y4€TOM OOMmMIHUX
UHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh €M  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JACUCTBUSA MO €€ NOCTH)KEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacmpenensaTh pojid ¢ YYETOM MHEHHM YYacTHUKOB, OOCYXJaTh PpPE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHMKA KOMAaHIbI B
0OIIMIi pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKTHI, OLEHHMBATh HAEU C TMO3UIMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

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

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE e CTBHA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATh IIAH PEIICHHMS PAcUYETHBIX M KAadeCTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CHTYalLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO DJPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJeTh HABbIKAMU  TO3HABATENbHON  pedrexkcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peieKCUM Ui OLIEHKU CUTYyallluH, BbIOOpa BEPHOIrO
pelieHus;



yMETh OIICHUBATh PUCKH W CBOECBPEMEHHO MPUHUMATHh PEIICHUS IO HX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBHI APYTHUX TIPH aHAIW3Ee pe3yIbTaToB
NEeSITENHHOCTH;

IPUHUMATh ce0sl, TOHUMAst CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX TP aHalu3e pPe3yJIbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIUOKH.

B mporecce mocTHKEeHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBbI
no Qu3uKe s ypOBHS CpeaHEro ooOimero oOpa3oBaHUs y OO0ydYarOIMUXCS
COBEPIICHCTBYETCS HYMOIMOHATBHBIH WUHTEIUJICKT, IpeIoJararoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AIMOIIMOHATLHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

AMIIATUH, BKIIOUYAIOIIECH CITIOCOOHOCTh MIOHUMATh AYMOITMOHAIILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COIEPEKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUarOIIMXCS YMEHUM:

JE€MOHCTPUPOBAaTh Ha MPUMEPAX poJib U MecTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEINEeH:
MaTepuaibHasl TOUKa, MHEpLUaJIbHAsl CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJECAIbHBIN Ta3, MOAEIU CTPOEHUS T'a30B, JKUJIKOCTEH U TBEPABIX TEN, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIIeHUH PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM CTPOCHMS BEILECTBA U



ANEKTPOJMHAMUKHU:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSAMOJIMHEIHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE 10 OKPYKHOCTHU, HHEpLHs,
B3auMojielcTBue Tel, Tuddy3us, OPOYHOBCKOE JBHKEHUE, CTPOCHUE KUAKOCTEN
U TBEPJIBIX TEJN, N3MEHEHNE 00bEMA Tell MPH HarpeBaHUM (OXJIAXKICHUH), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIYKHOCTh BO3/lyXa, OBBIIICHUE TABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
coCyze, CBSI3b MEXIy M[apaMeTpaMyd COCTOSIHHMS Tra3a B  H30MpoLeccax,
ANEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OIMHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3YysS (PU3UUECKHE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIICHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHJIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHUHUAIbHAS SHEPIrusi, MEXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINKCAHWU MPaBUIBHO TPAKTOBATH
(U3HYECKUIl CMBICT MCHOJBb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M €IUHHIIBI,
HaXoAUThb (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YyYEHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOro IBHKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(G(DUIIMEHT TMOJIe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTaTelsl; MpPH OMUCAHUU
NPaBWIBHO TPaKTOBaTh (U3MUECKUH CMBICT HCHOJB3YEMbIX BEJIIMYUH, HX
0003HAaUeHUd W E€OUHULBI, HAXOJAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKYyI0 BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U MIEKTPUUECKUE
siBJICHUS (IIPOLIECCHI), UCTIOJNIBb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUHN 3apsij,
ANEKTPUYECKOE T0JIE, HAPSHKEHHOCTD MMOJIS, MMOTEHIHUAI, PA3HOCTh MOTEHINUAJIOB;
Opy ONHCAHMM TPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOJIb3yEMBIX
BEIMYMH, MX OOO3HAYCHUS W €IUHUIIBI; yKa3biBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJTUYHUHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCIIONb3Ys (PU3HUECKHUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHEHUs MEXAHMYECKOW JHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHLHUI CYNEPNO3ULIUNA CWI, MPUHIUMI 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 COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasindarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX OE€30MACHOTIO MCIIOJIb30BAHUS B
IIOBCEIHEBHOM KU3HH;

BBIMOJHATh JKCHEPUMEHTHI MO HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJb30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, MPU HTOM
(GopMmynupoBaTth mpoOieMy/3ajadyy M TUIOTE3Y Y4YeOHOro HKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHWsS, MPOBOAWTH OMBIT U
bopMyIHpOBATH BHIBOJIHI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaThb HU3BECTHHIC
METO/Ibl OLICHKH MOIPEUIHOCTEN U3MEPEHU;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYHMHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYUH B
BUIe Tabuull U TpauKoB, JAeJIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BaHNUS;

co0nroAaTh npaBuia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEI0BAaHUIN B
pamMKax y4eOHOTO DSKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCTIONB3YS (hM3MUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAMMBbIE JUIsl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLIEHUBATH PEaIbHOCTh
HOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3aaU: BHICTPAUBATh JIOTHYECKU HEIPOTUBOPEUUBYIO
[ETIOYKY PaCCyXJACHUW C OMOpPON Ha HM3yuYeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCTOJb30BaTh  MPH  pEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U NPEJCTABJICHUS yYeOHOW U HAYYHO-IOMYJISIPHON MH(pOpMALUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWS MO (PU3UKE B MOBCEAHEBHON JKU3HU
JUIsl o0ecriedeHus: 0€30MaCHOCTH MpU OOpalllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYKAKOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHMAIBHBIX POJICH,
IUTAHUPOBATh padOTy TPYIIbl, palMOHAIBHO pACHpEeNeNsiaTh OO0S3aHHOCTU U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIeKBATHO OLICHUBATH
BKJIQJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOJIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUHHUK CBETA, s/IepHas
MOJIEJIb aTOMa, HYKJIOHHAss MOJIEJIb aTOMHOTO Sipa MpU pPEIIeHUU (PU3UUECKUX
3ajad;

pacro3HaBaTh (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHWCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHUTHasE WHAYKUHUS, JACHCTBME MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAcCIpPOCTPAHEHUE CBETAa, OTPAKEHHE, MPETIOMIIEHUE,
uHtepdepennus, audpakiuus W MOOJApU3alMs CBETa, JUCIEPCHUS CBETa,
doTornexTpuueckuit 3pdext (pororddekT), cBETOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOpPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

OMKCHIBATh W3YUYEHHBIE CBOWCTBA BEILIECTBA (DJIEKTPUUYECKUE, MATHUTHBIEC,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Ys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUI 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, IIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKIMS MAarHUTHOrO TMojs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIKW, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO TMOJeH, MEpHoJl U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpE, 3apsj W CHJIa TOKa B IIpoLecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJiebaHu#, (OKYCHOE pacCTOsHuE U
ONTHYECKasi CHUJIa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUUN
CMBICIT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS M CIAUHUIIBI, YyKa3bIBaTh
dbopmyIibl, CBSI3bIBAIONIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJIEHUS M MPOLECCHI, HUCIOIb3YA
(dbu3rUecKre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, IEPUOJI TIOJypaciaia, SHEPTHsl CBI3U
aTOMHBIX SJI€p, NpPU OINKUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHN CMBICI
UCIIOIb3YEMbIX BEIWYUH, MX OO0O3HAYCHUs] U €IUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHUE TPOIECCHl U SBIICHUS, UCIIONB3Ys (U3HUECKHUE
3aKOHBI W MPUHIMIBL: 3ak0oH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlJIeILHOTO
COCIMHEHUA MPOBOJHUKOB, 3aKOH J[oyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOU
WHYKIMH, 3aKOH MPSMOJIUHEUMHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHINTEHHaA s doTtodrddexra,
3aKOH COXPAHEHUs SHEPrUU, 3aKOH COXPAHEHUs MMITYJIbCa, 3aKOH COXPAHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHHUs MaccOBOr0 YHCIA, MocTynaTtsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKO€ BBIPAKECHHE W YCJIOBHUS (TPaHUIBI, OOIACTH)
PUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TTOJISI IPOBOAHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh W ONMCHIBATH HM300pa)KEHUE, CO3/1aBAEMOE IJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIENOBAaHUIO (DU3MYECKUX SBJICHUA U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO OOOPY/IOBAaHUS, MPOBOAUTH OIBIT U
(bopMyIMpPOBaTH BHIBOIBI;

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

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIUYUH C HCIOJIb30BaHUEM
NPSIMBIX M3MEPEHUI: MPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUAE TaOJIUIl U
rpadMKoOB, eJIaTh BBIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOnroaaTh mpaBuiia 6€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUMN B
paMKax y4eOHOro OKCIEPUMEHTa, Y4eOHO-MCCIIEeNOBATEIBCKOW W MPOCKTHOU
NESTENBHOCTH C MCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyaoBaHU4,

pemiatb pacu€THble 3aJa4d C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIONb3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3UUYECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOAUMbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHWBATH PEaIbHOCTh
HOJIy4YE€HHOT0 3HauY€HUs (PU3MUECKON BEIINYUHBL;

pelaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JIOTHYECKH HETPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUN C OMOpPOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYCeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y NPECTaBJICHUs YYEOHOW M HAay4YHO-NMOMYJSPHON MH(POPMALIUH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyto HH(OPMAILIUIO;

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

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEITO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAaHEHHUs 30POBbsl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTaThb B TIpyHIe€ C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYNIbl, PALMOHAIBHO paACHpeNeisiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAlMSIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJJOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMAaTPUBAEMOM TPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos D1eKTPOHHBIE
HaumenoBanmue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThI padoThl
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI ) bubmuoreka [JOK
' Hay4HOI'O ITO3HAHUSA https://m.edsoo.ru/7f41b{72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huramuica / https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHEHUS B 6 1 1 bubnnorexa [HOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OcHOBBI Eub 10K
nonrorTexa
3.1 MOJICKY AP HO: ? I https://m.edsoo.ru/7f41bf72
KMHETHUYECKON TEOpUHU
39 OCHOBBI 10 | bubmuoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
33 ArperarHblie 5 bubnuoreka [IOK



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

COCTOSIHUS BEILECTBA.
@dazoBbIe IEPEXOBI

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

Hroro no pasneny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nunoreka [JOK
4.1 2 10
flerTpocTatiia https://m.edsoo.ru/7f41bf72
[TocTosHHBII
49 AJIEKTPUUYECKUIN TOK. 12 bubnmnoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO 63

YACOB I10 [TPOTPAMME



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

11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3uesion Kontponbusie | TIpakTaveckue (undposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOIUHAMUKA
MarnutHoe nose. BuG 110K
nonrorTeka
L1 DICKTpOMArHHTHAS t ! 3 https://m.edsoo.ru/7f41c97¢c
WHIYKIUS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
MexaHuueckue u
bub6aunoreka IIOK
2.1 3JIEKTPOMATrHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢c
KoJeOaHus
29 MexaHn4ecKue 5 | bu6mmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieITUATILHOM 4 ) bubmuorexa [JOK
' TEOPHH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41¢97c
Nroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 OneMeHThl KBAaHTOBOU 6 bu6mmoreka [IOK



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

OIITUKHU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 C 4
ThOCHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U . | bubnmnoreka [JOK
' acTpopu3uKu https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 7

Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubmuoreka [{OK
61 Obobuaromee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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




ITHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos DIeKTPOHHBIE
Ne T U BbI
Tema ypoka Kontpoabubie | IlpakTuueckue Aara uupposkie
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoTbl padoThI
pecypcebl
dusuka — Hayka o IpupoJe.
Y PP bubmuoreka [JOK
1 HayuHnble MeTOIbI TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPYXaIoIIero MUpa
Poinb 1 MecTo Gpu3uku B
OpPMHUPOBAaHUH COBPEMEHHOU
2 E)a quOI;I KapTHHBI 1\/1131/1 a,B 1 bubmorexa HOK
Y pu pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETHHOCTH
JTonaei
MexaHn4eckoe JBUKEHUE.
OTHOCUTENBHOCTD
bu6mmoreka [JOK
3 MEXaHUYECKOTO JBUKEHUS. 1
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpoOCTh,
YCKOpEHHE
4 PaBHOMEpHOE MPSIMOTMHEUHOE | bubnnorexa [JOK
JBHUKCHHEC https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE | bubnunoreka [JOK
NPSIMOJIMHEHHOE JIBM)KCHUE https://m.edsoo.ru/ff0c372¢
CBo0OoHOE TTaZIcHHE.
6 YckopeHue cBOOOIHOTO 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0c39cc
najeHus
7 KpuBonuHneiiHoe qBUXKEHUE. 1 bubnnoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JIBrm>keHrne MaTepuaibHON
TOYKH MO OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[IpyHIMI OTHOCUTENBHOCTH
lNanunes. MaepuuanbHble

bu6mmoreka [JOK

8 cuctemsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunuun

9 CyIIepro3ulu cuii. Bropon’ bubmuorexa [JOK
3akoH HeroToHa s https://m.edsoo.ru/ff0c3be8
MaTepHaTbHON TOYKH

10 Tpetuu 3akoH HeroToHa 11st bubnumorexa [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxectu. I[lepas bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 Tpenust. Cuiia COpoTUBIECHUS bubnnorexa [JOK
[PU JBUKEHUU TENA B https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM rase
[TocrynarensHoe n
BpamiaTeIbHOE JBUKEHNE

14 a0COJIFOTHO TBEPOTO TENA. bubnmoreka [JOK
MowmenT cuibl. [lnedo cumsbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO
Tena

15 HNmMnynsc MaTepuanbHOU TOYKH, bubnuorexa [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

CUCTEMbI MaTepUAIbHBIX TOUEK.
Nmitynsc cuitbl. 3aKOH
COXPaHEHMS UMITYJIbCA.
PeakTuBHOE IBUXKEHME

https://m.edsoo.ru/ff0c43d6

16

Pabota u MOIIHOCTD CHUIIBI.
Kunernueckas sHeprus
MarepuaibHON Touku. Teopema
00 M3MEHEHUY KMHETUYECKOH
SHEPTrUU

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[loTenunanpHas 3Heprus.
IToreHuunanpHas sHEprust
yIpyro n1eopMUpOBaHHON
npyxuHsl. [loreHnmanbHas
DHEprus Teja BOIu3n
MOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHumaneHbIC U
HeToTeHInaIbHbIe CHITBL. CBA3b
pa6OTBI HCTIOTCHIMAJIBbHBIX CHUJI
C U3MEHEHUEM MEXaHHYECKOH
HHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHHS MEXaHUYECKOH
SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u paboThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM YHEPrUu Tesa Ha
npUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa»

20

KontponbHas pabora o teme

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka.
3aKOHBI COXPAHEHHUS B
MEXaHUKE»

https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHoBCKOE
newkenue. uddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Mozaenu cTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX
TeN

23

Macca monekyi. KonnuectBo
Bemectsa. [loctosiHHas
ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u e€ u3MepeHue.
I[IIxamna remneparyp Llenbcus

25

Uneanpuerii raz B MKT.
OcHoBHoe ypaBHenne MKT

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeIHE KNHETUYECKOU
SHEPTUU JIBHKEHUSI MOJIEKYII.
YpaBHenue Menpeneena-
Kunaneiipona

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

27

3akoH /lamproHa. ["a30BbIC
3aKOHBI

28

JlaGoparopHas paboTa



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

«MccnenoBanne 3aBUCUMOCTH
MEX]Ty ITapaMeTpaMu COCTOSTHUS
pa3peKeHHOT0 Ta3ay

I/I3OHpOI_ICCCLI B UACAJIbHOM I'a3€

29 U UX rpaduyeckoe Bubmmorexa LIOK
https://m.edsoo.ru/ff0c570e
MIPE/ICTABJICHHE
Buytpennss sneprus
TEPMOIUHAMHYCCKOH CHCTEMBbI
30 1 CIIOCOOBI €€ N3MCHEHHS. bubmuoreka [JOK
KonuuaectBo Temnots! u paboTa. https://m.edsoo.ru/ff0c5952
BnyTtpeHHss sHeprus
OJJHOATOMHOTO HJICAJIbHOTO Ta3a
31 Buael renionepenaun bubmnorexa [IOK
https://m.edsoo.ru/ff0c5¢36
V nenpHas TEINIOEMKOCTH
1 BemecTBa. KomnuuecTBo TEMIOTEI Bbub6moreka [JOK
IIpH TeIjIonepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHsIif porecc
I1epBblii 3aKOH TEPMOIMHAMUKHU
33 Y €ro NpUMEHEHHE K bubmorexa HOK
https://m.edsoo.ru/ff0cSefc
u3omnpoleccam
HeobpaTtumocTs mporeccoB B
34 npnpcl))z]e. Bropoii I;aKOH bubmmorexa [IOK
https://m.edsoo0.1u/ff0c6230
TEPMOJIMHAMUKHI
35 [Mpunuun nevicteus u KIT bu6mmoreka [JOK
TEIUIOBOM MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1J]
37 DKOIOTUYeCcKHe MpoOIeMBbI



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

TEIUIOPHEPTeTUKHI

O6o06maromuii ypok

bu6mmoreka [JOK

M .
38 «Monexymapras dusnica https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KoHTponbHas pabora 1o Teme
39 «MonexynsipHas pusuka Bubnmorexa [JOK
yip ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJUHAMUKI
[TapooOpazoBanue u
40 KoHAeHcanus. Mcnapenue u bubmmorera [TOK
a Tt p https://m.edsoo.1u/ff0c63b6
KUIICHUE
AOcCom0THAS U OTHOCUTEIIbHAS
41 BJIAYKHOCTh BO3yXa bubmorexa HOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacepimennsriit nap
Tsepaoe Teo.
Kpucrannuueckue u amopdHbie
47 Tesia. AHU30TPOIIHSI CBOUCTB bubnnorexa [JOK
Kpuctaiios. XKXuakue https://m.edsoo.ru/ff0c65{0
Kpuctajibl. CoBpeMEHHbIE
MaTepHuabl
[InaBneHne U KpuCTaUIU3AIH.
43 YV aenpHas TemioTa MaBICHUS bubmorera [IOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK
44
YpaBHeHHE TEIIOBOTO OamaHca httos://m.edsoo. /06820
DneKTpu3aIus Tel.
45 DneKkTpuyecKuu 3apsi. [[sa bubmmorexa [IOK
p AL https://m.edsoo.ru/ff0c6bce
BH/JIA DJICKTPUYECKHUX 3apsiI0B
46 [IpoBOTHUKHU, TUBTIEKTPUKHU U bu6mmoreka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJIYITPOBOTHUKH. 3aKOH
COXPAHEHHUS AJIEKTPUYECKOTO
3apsaa

https://m.edsoo.ru/ffOc6bcc

B3aumMopmencTBue 3apsioB.

Bbu6morexa [JOK

47 Sakon KyHOHa'vToqeqHHH https://m.edsoo.ru/ff0c6ce4
3JEKTPUYECKUU 3Pl
HampspokeHHoCTb
ANEKTPUYECKOTO TOJISL.
48 [IpuHnun cynepno3unun bubnmorexa [IOK
N https://m.edsoo.ru/ff0c6df2
BJIEKTPUYECKUX MoJeu. JInnun
HaNpPsKEHHOCTU
PaGora cun
49 3JIEKTPOCTATUYECKOTO MOJIA. bubnnorexa [JOK
Ilorennuan. PasHocTh https://m.edsoo.ru/ff0c6100
MOTEHIUAJIOB
[IpOoBOITHUKY U TUAJIEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. bubnnoreka [IOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
. bu6mmoreka [IOK
51 DnekrpoeMkocTb. Konnmencarop httos://m.edsoo.ru/f0CT 126
DIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus bubmmorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlaGopaTopHnast pabota
53 "N3mepeHue 31eKTPOEMKOCTH
KOHJieHcaTopa"
54 [IpuHnun nenucTeus u



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

pUMEHEHNE KOHICHCATOPOB,
KOTIMPOBAJILHOTO arapara,
CTPYHHOTO MPUHTEPA.
DeKTpocTaTHUecKas 3alluTa.
3a3eMIIeHHE HIIEKTPONPHUOOPOB

55

DNEeKTPUYECKUN TOK, YCIOBUS
€ro CyIIeCTBOBAHHUSI.
ITocTostaubIl TOK. CHla TOKA.
Hanpspxenue. ConpoTuBICHHE.
3akoH Oma aJid yyacTka 1enu

56

ITocnenmoBarensHOE,
napajuielbHOe, CMEIIaHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHnas pabota
«/3yueHue cMemanHoro
COCIIMHEHUS PE3UCTOPOB

0.5

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0c7410

57

Pabora 1 MOIIHOCTH
AJIEKTPUYECKOT0 TOKA. 3aKOH
[xoyns-Jlenna

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1 TTOJTHOM
(3aMKHYTOM) 3JIEKTpUUECKON
uenu. KopoTtkoe 3ambIKaHue.
JlaGopaTopHnas pabota
«3mepenne DJ1C ucrtounuka
TOKa ¥ €T0 BHYTPEHHETO
COTPOTHUBIICHUS

0.5

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

59

PesepBHbiil ypok. KonTposibHas

pabora 1o Teme

H9 n
TMeKTpoauHaMuKa" /

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

Bcepoccniickas npoBepoyHas
paborta

60

Ob6o06maromuit ypok
«DNeKTpoAuHAMHKAY /
Bcepoccniickas npoBepoyHas
paborta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAJLIOB.
3aBUCHMOCTh COITPOTUBIICHHUS
METAJIJIOB OT TeMIIEPaTyPBhIL.
CBepxnpoBOIUMOCTb

62

DIIEKTPHYECKUH TOK B BaKyyMe.
CBOMCTBA AJICKTPOHHBIX MTYyYKOB

63

[TonynpoBoaHUKH, UX
coOCTBEHHas U IpUMECHast
poBOANMOCTh. CBOMCTBA p—n-
nepexona.
[HonynpoBoaHUKOBBIE TPUOOPHI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUUECKUH TOK B
pacTBOpax M pacruiaBax
JJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JUCCOIMaIus. DIEKTPOIN3

bubmnoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKHUN TOK B Ta3ax.
CaMOCTOSITEIbHBIN U
HECaMOCTOSITEIIbHBIN Pa3psill.
Moanwms. I1na3zma

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

66

DnexkTpudeckue Npudopsl U
YCTPONCTBA U UX MPAKTUIECKOE

bubmunoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npumeHeHue. [IpaBuna TeXHUKN
0€30I1aCHOCTH

KonrponsHas pabora o teme
«Inekrpocraruka. [locTosHHbBIN

bu6mmoreka [JOK

67 1
3NeKTpudecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeaax»
PesepBHBIi ypOK.

68 O06006manmui ypok o TeMam 1 bubmorera [JOK

10 kmacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne aTa ugpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A uugpp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcbl
IlocTossHHBIC MAarHUTEI U KX
B3aUMOJCHCTBHE. MarauTHOe
. bubmuoreka [JOK
1 nosie. Bektop MarHuTHON 1
. https://m.edsoo.ru/ff0c9778
WHIYKIUU. JIMHUY MarHUTHOM
WHIYKIUU
MarauTHoO€e 1oJie MPOBOIHUKA
) ¢ TokoMm. OmbIT Dpcrena. | bubnmoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHas paboTa
bu6mroreka [JOK
3 «/3y4eHne MaratuTHOTO 1oJs 1 1
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM
JlelicTBMEe MAarHUTHOTO MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia
4 Awmmnepa. JlabopaTopnas pabora 1 ) bubnuoreka LIOK
«Hccnenosannue neucTBUS https://m.edsoo.ru/ff0c9acO
ITOCTOSSHHOT'O MarHuTa Ha
PaMKy C TOKOM)»
JlelicTBHE MarHUTHOTO OIS Ha
5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubnuorexa [IOK

yactuny. Cuna JlopeHua.
Pa6ota cunsl Jlopeniia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHasi HHIYKITUS.
IToTOK BEKTOpa MarHUTHOU
uHaykiuu. JJ1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuun Papaaest

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHOW MHTYKIIHI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal 50

NuayKkTUBHOCTB. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHIYKIUHU. DHEePrust
MarHUTHOTO MOJIs KaTYLIKU C
TOKOM. DJIEKTPOMarHUTHOE
none

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTporuCcTBa U UX
IIPUMEHEHUE: ITOCTOSIHHBIE
MarHMThI, JJIEKTPOMAarHuThI,
JJIEKTPOABUIaTENb,
YCKOPHUTENH JIEMEHTAPHBIX
4aCcTHUL, UHAYKLIMOHHA [1€Yb

10

O6o0maromuii ypok
«MarguTtHoe 1oJ€.
DNeKTpOMarHuTHasT UHIYKITUSDY

bub6mmorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHast pabora o Teme
«MarsauTtHoOe 1noue.
BHGKTpOMaFHI/ITHaﬂ HUHIOYKIOUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0o/1HBIE MEXaHUYECKUE
kosiebanus. ['apMoHnyeckue
Kosie0aHus. YpaBHEHUE

bubmuoreka [{OK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojJeOaHui
rpy3a Ha HUTH OT JTHHBI HUTH
U Macchl Ipy3a»

14

KosnebareabHBIH KOHTYD.
CB0OOIHBIE
3JIEKTPOMArHUTHBIC KOJICOaHHMsI
B HA€aIbHOM KOJIEOaTEILHOM
KOHTYpe. AHAJIOTHS MEXKTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIEOAHUSIMHU

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHeHI/IfI BHGPFI/II/I B
HJIeaIbHOM KOJie0aTeILHOM
KOHTYpE

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarIux
KosieOaHusX. BeHyX1eHHBIE
MeXaHUYEeCKUe KoyieOaHusl.
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHbBIE KOJeOaHMsI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CuHycoUIaIbHBIA
MIEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa.
AMIUIUTYTHOE ¥ ICHCTBYIOIIICE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

3HA4YCHUEC CUJIBI TOKA U
HaITPs>KCHUA

18

Tpauncdopmarop.
[IpousBoxacTso, nepenaya u
OTpeOIEHUE IIEKTPUUECKOM
SHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHUE MIEKTPUIECKOTO
3BOHKA, T€HEPaTOpa
MEPEMEHHOTO TOKA, JIMHUI
3JeKTpornepenay

bu6mmroreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKH TIPU
TIPOM3BOJICTBE
anekTposHeprun. Kynerypa
HCITOJIB30BaHUS
3JIEKTPOIHEPTHUHU B
MTOBCEHEBHOM YKU3HU

21

MexaHuueckre BOJIHBI,
YCIJIOBUS PACIIPOCTPAHEHMS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUTMHA
BOJIHBL. [lonepeunsie n
IPOJOIbHBIE BOJHbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ff0cccOc

23

DIIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKopocTh. [1kana
3JIEKTPOMAarHUTHBIX BOJIH

bub6mmorexa [JOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIHAIIBI paTnoCBA3U U

24 teneBuaeHud. PazButue
cpeacts cBs3u. Paanonokanus

75 KonrponsHas padora bubnuoreka LIOK
«Konebanus v BOJHB) https://m.edsoo.ru/ff0cc6f8
[Ipssmonunerinoe

26 pacIpocTpaHEeHUE CBETA B bu6nuorexa LIOK
OHOpPOAHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
UCTOYHHUK cBeTa. JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI

7 oTpaxkeHus ceeta. [loctpoenue bubnuorexa [IOK
N300pKEHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnienne ceera. [lonHoe

73 BHYTPEHHEE OTPAKECHUE. bu6muoreka [JOK
[IpenenbHBIA IO MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlaboparopHas paboTa

29 <<H3MIZ)peHI:/Ie ncﬁcaaaTeﬂﬂ Bubmmorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPEJIOMIICHUS CTEKIIa»
JIunsel. [Toctpoenue

30 U300paKeHUH B JINH3E. bub6nuoreka LIOK
®opmyIia TOHKOHN JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenu4ueHue JuH3bI
JlaGopaTopHnas pabota

31 «HccnenoBanue CBONMCTB
U300paXKCHHI B TUH3AX)

32 Hucnepcus ceta. CoXHBIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTas Oenoro ceera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucrepcuun
CBETa»

WuTepdepenmus ceera.

bu6mmorexa [JOK

33 Mudpaius cera. . https://m.edsoo.ru/ff0ced22
Judpaxkuuonnas pemeérka

34 ITonepe4HOCTH CBETOBBIX BOJIH. bu6nuorexa LIOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyueckue npudopsl 1

35 YCTPOMCTBA U YCIIOBUS UX
6€301acHOTr0 MPUMEHEHUS
['panuIpl MPUMEHUMOCTH

16 KJIACCHYECKOW MEXAHUKH. bub6morexa [JOK
[MoctynaTel crienuaibHOH https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEITHHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTH. bubnmnoreka [JOK
3ameJieHne BpEeMEHH U https://m.edsoo.ru/ff0cfad42
COKpAIICHHE JITTUHBI
DHeprusi U UMITYJIbC

13 PEIIATHUBUCTCKON YaCTHUIIBI. bu6nuoreka [IOK
CBs13b MacChI C YJHEPTHEH U https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrus MOKOs
Kontponbnas padota «Onruka.

39 OCHOBBI cCIENUATIBHON TEOpUH buGmnorexa [IOK

https://m.edsoo.ru/ff0cf610

OTHOCHUTEJIbHOCTH

40 ®oronsl. Dopmyna [lnanka. bubnmorexa [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

DHeprus U UMIyJIbC POTOHA

https://m.edsoo.ru/ffOcfel 6

OTKpBITI/Ie N UCCIICJOBAHUC

bu6mmoreka [IOK

41 .0 A.T.

Porospexta. Ompire! https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonHsl GoTorddexra.

4 YpaBHeHUe DHUHIITEHHA TSI bubnmoreka [JOK
dotorpdekra. «KpacHas https://m.edsoo.ru/ff0d015¢
rpanuna» Gorosdgexra
Hasnenune cBera. OnwiTe I1. H.

43 Jlebenena. Xumuueckoe Bubamorexa [IOK

- slena. https://m.edsoo.ru/ff0d04a6
JIEUCTBUE CBETA
TexHnueckue yCcTponucTea u
MPaKTUYECKOE TPUMEHEHUE:

44
¢doroanemenT, HoToAaATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
Pewienue 3anau no reme

45 «eMEeHThl KBAHTOBOM Bubmmorexa [IOK

https://m.edsoo.ru/ff0d0302
OTITHKI
Mongenrs atoma ToMmcoHa.

46 OmnbiTel Pe3epdopaa o bubnuotexa [JOK
pacCEeIHUIO 0-4aCTHLI. https://m.edsoo.ru/ff0d091a
[Lmanerapnas Mmozenp aTomMa

bu6mmoreka [IOK
47 [Toctynarsr bopa
Y P https://m.edsoo.ru/ff0d0afa
W3nyuenue u noriouieHue
43 ($hoTOHOB MpH Mepexoje aToma bu6nuorexa IIOK

C OZHOTO YPOBHS SHEPrUU HA
Ipyrou. Buael ciektpos

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

BoaHOBBIE CBOWCTBA YaCTHII.
Bounbl e bpouis.

bu6mmoreka [IOK

49 KopnyckyasipHO-BOTHOBOU
PHyCRyIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIoHTaHHOE U
BBIHYKJICHHOE M3TyUCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiTe Pe3epdopaa mo bu6muoreka [JOK
OIIPENEIIEHNUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyUYCHUS
CeownctBa anbda-, 6era-,

51 ramMmma-usnydeHus. Biausaue
PaIMOAKTUBHOCTH Ha JKHBBIC
OpTaHU3MBI
OTkpbITHE IPOTOHA U
HeuTpoHa. M3otomnbl. Anbga-

52 acnaj. DJICKTPOHHBIN U bubmorexa OK
P o Vp https://m.edsoo.ru/ff0d1162
NO3UTPOHHBIN OeTa-pacra.
l'amma-uznydenue
DHeprus CBA3U HYKJIOHOB B
saape. SAnepHble peakiuu.

53 Hﬂpe HLII/va eaKTE [IpoGnaeMsbl bubmmorexa LIOK

P P p- 1P ’ https://m.edsoo.ru/ff0d1356
MEPCTIEKTUBBI, YIKOJIOTUIESCKUE
ACTICKTBHI SIIEPHOM SHEPTCTUKU
DJIeMEeHTapHbIE YaCTUIIBI.
OTkpbITHE TO3UTPOHA. METOIBI
54 HaAOJIFOZICHUS ¥ PETUCTpaIluU bubnuorexa [JOK

9JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton
«DyHaMEHTAJIbHbIE

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMO/IeuCTBUs. EMMHCTBO
(U3HMYECKON KapTUHBI MUPA»

55

DTanbl pa3BUTHS ACTPOHOMHUH.
IIpuknagHoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHU. Bu 3B€31HOTO
Heba. Co3Be3ausi, spKue
3BE3/IBI, INIAHETHI, UX BUIUMOE
nemxkenne. ConHeunas
cucrema

56

Couuite. ConHeunas
aKTUBHOCTL. ICTOUHHK
sHeprun CoJTHIIA U 3BE3]T

57

3BE31b1, UX OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI
TJIABHOW TIOCJIEIOBATEIIBHOCTH.
BuyTtpennee ctpoeHue 3BE31.
CoBpeMeHHbIE TPeICTaBICHUS
0 MPOUCXOKICHUH U IBOJOIUN
ConHua u 38€31

58

Mueunsid [1yTh — Hama
I'amaktuka. Ilonoxenue u
nemxkenne CoiHIa B
I'anaktuke. I'agmakTUKH.
YepHble ABIPHI B sApax
raJlakTHK

59

Bcenennas. Paz6eranue
ranakTuk. Teopust bonbioro
B3phIBa. PenukTOBOE




u3iydyeHue. MertarajiakTuka

60

Hepemennsie npo0iaembl
aCTPOHOMHUU

61

KoHnTtponbHas pabota
«DNeMEeHTHI aCTPOHOMHUH U
acTpoU3UKID)

62

O606maromuii ypok. Poib
($U3MKYU U aCTPOHOMMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITMaJIbHON
U 2TUYECKOM chepax
JIesITeIIbHOCTH YelIOBeKa

63

O606maromuit ypok. Posis u
MeCTO (PM3UKHU U aCTPOHOMHUH B
COBPEMEHHOMN HAy4YHOU
KapTHHE MUpa

64

O606maromuit ypox. Poib
¢buznyeckoil Teopuu B
dbopMHupOBaHUH
MIPEICTABICHUH 0 (PU3UIECKOM
KapTHHE MUpa

65

O6o0matomuii ypok. Mecto
(GU3NIeCKOil KapTHHBI MUPA B
00IIeM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOEC

66

PesepBHbIil ypok. MarautHoe
nose. IEeKTpOMarHuTHas
WUHIYKIUS




PesepsHblii ypok. OnTuka.

67 OCHOBBI cieMaIbHON TEOPUHU 1
OTHOCHUTEIIBHOCTH
Pesepnsiii ypok. KBanToBas
bu6mmorexa [JOK
68 ¢duznka. DIEeMEHTHI 1

ACTPOHOMHUU U acCTPOPHU3UKU

https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB
[10 IIPOTPAMME

68



https://m.edsoo.ru/ff0d1784




INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OFPA30BATEJILHOM ITPOT'PAMMBI

10 KUIACC

Kon
MpoBepPsAeMOro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaT, Ha TpuUMepax poilb W MeCTO (U3UKU B
(hOpMHUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

monen

10.2

YuuThIBaTh I'paHULbl IPUMEHEHUS! U3YUYEHHBIX (PU3MUECKUX MOJENEH:
MaTepuajibHas TOYKa, MHEepIHalbHas cHUcTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEIO, UACAIBHBIA I'a3; MOJEIIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIN JJIEKTPUYECKUH 3aps] — IpU PELICHUH

du3nUecKkux 3amaq

10.3

Pacno3naBaTth usnyeckue siBaeHus (Mpolecchl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KMHETUUECKOW TEOopun
CTPOGHMsI BELIeCTBA U  DJIEKTPOJMHAMHUKU: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOE IBH)KEHUE, CBOOOJHOE MaJeHue
TeJ, ABUXKEHUE IO OKPYKHOCTH, WHEpPLMs, B3aUMOJIEUCTBHE TEII,
mud¢ys3usi, OpOYHOBCKOE [BM)KEHHE, CTPOEHHE IHKHIKOCTEH U
TBEPABIX  TeJ, H3MEHEHHe o00bEéMa Tea TMpU  HarpeBaHUU
(oxJ1aXx/IeHNN), TEIJIOBOE paBHOBECHE, MCIAapeHHe, KOHJEHcalus,
IUIaBJ€HUE, KpUCTAJUIM3allus, KWUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

SJICKTpU3aluA TCI, BSaHMO,Z[efICTBHe 3apsaa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBWXKEHHME, UCHONb3ysd (uznyeckue
BEJIMYUHBL: KOOPJMHATA, IIyTh, IEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KHHETUYECKas DHEPIus,
NOTEHIMAJIbHAs SHEpPrus, MexXaHudeckas paloTa, MexXxaHHYecKas
MOIIHOCTb; IPU ONHUCAHUH NMPABUIBHO TPAKTOBATh (PU3NYECKHIA CMBICI
UCIIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAUEHUS M €JAMHHULBI, HAXOAWUThb
(bopMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEMUYHUHY C APYTUMH

BCIN4YnNHaMU

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€I M TEIJIOBBIC




SIBJICHHSI, UCIOJIB3ysl (HU3WYECKHME BEJIMYMHBI: JIaBJICHWE Trasa,
TeMIlepaTypa, CpeAHss KHHETHYeCKas JHEPrus XaoTHYECKOTO
IBIDKEHUS MOIJIGKYJ, CpeJHEKBaJpaTU4YHasi CKOPOCTh MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHss dSHeprus, pabora Ta3a,
KO3((UIIMEHT TMOJE3HOT0 JEWCTBUSA TEIUIOBOTO JIBUTATENs; IpHU
OTMCaHUH MPaBUIBHO TPaKTOBaTh busngeckuit CMBICI
UCIIOJIB3YEMBIX BEIMYMH, UX OOO3HAUECHHS W EJUHUIbI, HAXOJUTh
(bOpMyIIBI, CBSI3BIBAIOIINE JAHHYIO PU3NYECCKYIO BEIMYUHY C IPYTHMH

BEIIMYHUHaAM

10.6

OnuceiBaTh  M3y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNIEKTpUYECKUE  siBJIeHHUs  (IpoLecChl), HCHONB3yd  (pusnyeckue
BEJIMYMHBIL: NIEKTPUYECKUN  3apsf, ANEKTPUYECKOE  TIOJIE,
HaIpsOKEHHOCTh MOJs, NOTEHLMAN, pPa3sHOCTh IIOTEHLUAJOB; IpH
ONMCAHUU MPABWIBHO TPAKTOBaTh (PU3NYECKUN CMBICI MCIIONb3YEMbIX
BEIMYMH, WX OOO3HAUYEHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEJIMYMHY C JAPYTUMH

BCINYNHaAMH

10.7

aHAJTU3UPOBaTh (PU3MUYECKHE TPOLECCHl M SIBICHUS, HCHOJb3Ys
(u3UYecKre 3aKOHBI M TIPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonbl HbrOTOHA, 3aKOH COXpPAHEHUS MEXAaHWYECKON SHEPIHH,
3aKOH COXPaHEHMs MMITyJIbCa, IPUHLHUI CYNEPHO3ULIMH CUJI, TPUHLIMII
paBHONpABUs MHEPLUUAIBHBIX CUCTEM  OTCUYETA;  MOJIEKYJISIPHO-
KHHETUYECKYI0 TEOPHIO CTPOCHHs BEIECTBA, FA30BBIC 3aKOHBI, CBS3b
CpPEIHEW KHHETHYECKOM SHEPruu TEIUIOBOI'O IBHKEHUS MOJEKYJI C
aOCOMIOTHON TeMIepaTypoi, MEpBBIH 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUsl JJEKTPUYECKOro 3apsaa, 3akoH Kyinona; mpu 3TOoM
pasnnyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOoe

BBIPAKEHUE U yCIIOBUS (TPaHMILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHATP OCHOBHBIC TPHUHIUIIBI JCUCTBUS MAIlWH, MPUOOPOB U
TEXHHYECKUX YCTPOWCTB; pas3Iu4aTh YCIOBUS WX 0€30MacHOro

HCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HHU

10.9

BrimmonsaTs OKCIICPUMCHTEBI 1O UCCIICAOBAHNUIO q)HSI/I‘-ICCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPpH
aToM (GopMyIupoBaTh TpobiemMy (3amady) W THUIIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH ONBIT U (HOPMYITUPOBATH BHIBOIBI

10.10

OCYHIGCTBJISITI) npiAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘I€CKI/IX

BCJIMYHH, IIPpU 3TOM BBI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUA U




HCIIOJB30BaTh H3BECTHHIC METOJbI OLICHKU HOFpGHIHOCTGfI I/IBMGPGHI/Iﬁ

10.11

HccnenoBaTh 3aBHUCHMOCTH MEXAYy (DU3MUECKUMHM BEIMYUMHAMU C
HCIIOJIb30BAHUEM IMPSAMBIX H3MEPEHMM; IpU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (HUKCHpPOBATh pe3yJIbTaThl MOJYYCHHOH 3aBHCUMOCTH
(bu3nuecKrx BEIMYUH B BUJAE TaOJIUI U Tpa(UKOB, 1€1aTh BBIBOJbI IO

pe3yjibTaTaM UCCICAOBAHUA

10.12

CoOmogath  mpaBujia  0O€30MAacCHOTO  TpyJda TPH  MPOBEIACHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OKCIEpPUMEHTa, Yy4eOHo-
HCCIIEIOBATENBCKOW M MPOECKTHOM AEATEIBHOCTH C MCIOJIb30BaHUEM

U3MEPUTENIbHBIX YCTPOMCTB U 1aO0paTOPHOro 000PYI0BaHUS

10.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHOW (PM3NYECKON MOJETbBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHIMUIBI, HA OCHOBE aHaIN3a
yCIIOBUSL  33Jayd  BbIOMpATh  (PU3MYECKYI0O MOJElb, BBIIEIATH
dusznyecKre BEIWIUHBI U (HOPMYJIBI, HEOOXOIUMBIC IS €€ pelICHHUS,
IPOBOJUTH PACUYETHI U OLEHUBATH PEAIbHOCTh MOJIYYEHHOTO 3HAUYCHUS

(bu3nuecKoil BENUYNHBI

10.14

Pemarpr  kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUHMBYIO LIETIOUKY PACCYKICHUI C OMOpOil Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)PI3H‘I€CKI/IC SABJICHUSA

10.15

Hcnonp3oBaTe MOpHU  pelICHMM YYE€OHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTUM [UIsl TOUCKA, CTPYKTypUpPOBAaHMS,
MHTEpIpEeTallud M MPEICTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
UHpOPMaLIUY, TOJTYYEHHOM M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBAThH MOTydaeMyto HH(OPMALIHIO

10.16

[TpuBOANTE TpUMEPHI BKIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIIECCOB OKPY KAIOIIErO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpeTHUYECKUE 3HAHUS MO (DU3MKE B TOBCEIHEBHOM
KU3HU 17151 o0ecriedyeHns 0€30MacHOCTH PpU 0OpallieH!H ¢ MpUOopaMu
U TEXHUYECKUMM YCTPOWCTBAMM, MJISI COXpPAHEHUs 370pOBbS U

COOJTI0/IEHUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIEH cpesie

10.18

PaGoTaTh B rpynme ¢ BBIIOJHEHHUEM Pa3UYHBIX COIHAIBHBIX POJIEH,
IUIaHUPOBAaTh  paboOTy  TpyIIbl, pPAlMOHAIBHO  pacHpenessiTh
00513aHHOCTH H IUJIAHUPOBATH JEATEIBHOCTh B HECTaHIAPTHBIX
CUTYyalMsiX, aJIeKBaTHO OIICHMBATh BKJIQJ KaXXIOTO U3 YYaCTHUKOB

TPYIIIBEI B pellIeHHuEe paccMaTpUBaeMOU MpooOIeMbl




11 KIIACC

Kon
MPoOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero 001ero o0pa3oBanusi

JIeMOHCTpHpOBAaTh Ha TMpHUMEpax poJib W MecTo (PHU3UKH B
(GbOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTH

JIFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NIECKON KapTHHBI MHPa

11.2

Y4uThIBaTh TPAHULBl IPUMEHEHHSI U3YUYEHHBIX (PU3MUYECKUX MOJIENICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsij, sIepHas MOJEIb aToMa, HyKJIOHHAs

MOZCIIb aTOMHOTIO Apa IMPpU pCUHICHUA (I)I/ISI/I‘-IGCKI/IX 3aaad

11.3

Pacrio3naBate ¢usnueckue sBIeHUS (MPOIECCH) U OOBSICHATH WX HA
OCHOBE  3aKOHOB  DJIEKTPOAMHAMUKM U  KBAaHTOBOM  (pu3uKH:
JJIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHUTHOE  JICHCTBHSL  TOKa, B3aMMOJICHCTBHE MarHuTOB,
AJIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO IIOJIsi  Ha
NPOBOJHUK C TOKOM U JBWXKYLIMHCA 3apsl, 3JIEKTPOMarHuTHbHIE
Kose0aHUs W BOJHBI, MPSIMOJMHEHHOE PpacHpOCTPaHEHUE CBETa,
OTpakeHHe,  IpejomiieHue, HuHTepdepeHuus, audpakuus u
MOJISIpU3alisl CBETa, AMCIEPCUS CBeTa, (OTOAIEKTpUIECKUil dhdexT
(poToaddext), cBeToBoe [aBI€HHE, BO3HMKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOJAOPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OmnuceiBaTh  HW3yYECHHBIC CBOWMCTBA  BEIIECTBA  (DJIEKTPUUYECKHE,
MarHuTHBIE, ONTUYECKUE, IEKTPUUECKYIO MPOBOJUMOCTH Pa3IMUHBIX
Cpel) W DJIEKTPOMArHUTHBIE SIBICHUSI (TPOLECCHI), HCIONb3YS
¢dbusznyeckue  BENUYHMHBI:  OJEKTPUUECKUH  3apsal, Ccuila  TOKa,
JNEKTPUYECKOE  HANPSIKEHHE,  DIIEKTPUYECKOE  COIPOTHUBIICHHE,
pazHocth mnoteHmanos, JDJC, pabora Toka, MHAYKIUS MarHUTHOTO
nosst, cuina Awmmepa, cuna JlopeHna, HWHAYKTUBHOCTH KAaTyIIKH,
SHEPTUsl 3JIEKTPUUECKOTO M MAarHUTHOTO IMOJIEM, MEepUOJ M YacToTa
Kosie0aHuil B KoseOaTeIbHOM KOHTYpE, 3apsl U CUJIa TOKa B MpoIiecce
rapMOHUYECKHUX AIEKTPOMArHUTHBIX KoseOaHuH, ¢boxycHoe
paccTosiHue W ONTHYECKas CWUJIa JIMH3bI; MPU OMUCAHUU MPaBUIIBHO
TPakToBaThb (UINYECKUH CMBICT HCIHOJB3YEMBIX BEIUYHMH, HUX
0003HAUCHUS W CAWHMIIBI, YKa3blBaTh (POPMYJIBI, CBSA3BIBAIOIINE

JTaHHYIO (PU3HUYECKYIO BETMUMHY C IPYTHMHU BEIMYMHAMHI




11.5

OnuceiBaTh U3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTIONB3YS
(du3NYecKue BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M YacTOTa CBETa, SHEPTHs M HMMMYJIbC (OTOHA, MEPUOJ
noylypacrnajia, OJHEeprusi CBS3M aTOMHBIX sJep; MpU OMNHUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3NUYECKUN CMBICI UCTOJIb3yEMbIX BEJIIMUMH,
uX 0003HAYCHHS WM EAUMHUIILI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3WYECKYIO0 BETUYHHY C IPYTUMHU BEIMUYUHAMHU, BHIYUCISATD

3HaueHUE (PU3NYECKON BETUUHHBI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOLECChl U  SBICHUS, MCIOIb3YS
¢usznyeckue 3aKOHbBl M NOpUHOUOBL  3akoH Owma,  3aKOHBI
MIOCJIEZI0BATEIBHOTO U MApaJJIENbHOIO COEJUHEHMSI IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLHH, 3aKOH
IIPSIMOJIMHEMHOTO PacpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKCHMSI CBETA,
3aKOHBl ~ IIPEJIOMJIEHUS  CBETa, YypaBHEHHWE  OWHINTEWHAa A
dororddexra, 3aKOH COXpaHCHHS DJHEPTrUU, 3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH COXPAaHEHWs DSJIEKTPUUYECKOro 3apsAna, 3aKoH
COXpaHEHUs  MAaccoBOrO  4YHMCJa, TOCTynarsl  bopa,  3akoH
PaAMOaKTUBHOIO pachajga; Mpu 3ITOM pPa3iuyaTh CIOBECHYIO
(OpMyIMPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKEHUE U YCIOBUSA

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpC,Z[e.H}ITB HampaBJICHUC BCKTOpa HWHAYKIHMU MArHuUTHOI'O TII0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa X CHUJIBI HopeHua

11.8

CTpOI/ITB n  OIIUChIBATDH 1/1306pa>i<eHHe, CcOo31aBacMoO€  IIIIOCKHUM

3€pKajioM, TOHKOW JIMH30M1

11.9

BBIOTHATE SKCIIEPUMEHTHI IO UCCIEAOBAHUI0 (PU3NYECKUX SIBICHUN U
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynupoBaTh MpoOiemMy (3amady) U THUIIOTE3y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  yCTAaHOBKY M3  MNPEIJIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMy.TII/IpOBaTL BBIBOJbI

11.10

OCYH_IGCTBJISITL npsaMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/ISI/II-I€CKI/IX
BCIIMYHH; IIpU 3TOM BBIﬁI/IpaTB OIITHMAJIbHBIN CII0CO0 H3MCPCHHUA U

HCIIOJBb30BaTh U3BECTHHIC METOAbI OLICHKU HOFpeHIHOCTeﬁ I/I3MepeHI/II\/’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH C HCIOJIb30BAHUEM
NPSAMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PHU3UYECKUX
BEJIMYMH B BUJE TaOJIMIl U TPaQUKOB, J1eaTh BHIBOJBI 110 Pe3yIbTaTaM

HCCIICOOBAHUA

11.12

CobOmromate mpaBuia 0€30MacHOrO TpyAa IMpH  MPOBEAECHUU




UCCIe0OBaHUH B paMKax ydeOHOro SKCIIEpUMEHTa, Yy4yeOHo-
HCCHGHOB&TGHLCKOﬁ u HpOeKTHOf/’I JACATCIIBHOCTHU C HUCIIOJIB30BaHUEM

U3MEpUTENbHBIX YCTPOUCTB U 1a00PaTOPHOro 060py10BaHUS

11.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHONW (PM3NYECKOH MOJETbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TPUHLUIIBI, HA OCHOBE aHAIN3a
yCIIOBUSL  33Jauyd  BbIOMpATh  (PU3UYECKYIO MOJIElb, BBIIEIATH
dusnyecKkrue BEIMIUHBI U (HOPMYJIBI, HEOOXOIUMBIC JUIS €€ pelICHHUS,
IPOBOJUTH PACUYETHI U OLEHUBATH PEAbHOCTh MOJYyYEHHOTO 3HAUYCHUS

(bu3nyecKoil BeTUYNHBI

11.14

Pemarpr  kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUHMBYIO LIETIOUKY PACCYKIEHUI C OMOpO Ha M3yYeHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~IGCKI/IC SABJICHUSA

11.15

Hcnonb3oBaTe MOpU  pelICHUMM Y4E€OHBIX 3aJad  COBPEMEHHbIE
WH(POPMALIMOHHBIE TEXHOJIOTUH JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
MHTEpHpETallud M MPEACTABICHUS Y4eOHOM W Hay4HO-IOIMYJISIPHOMN
uHpOpMaLKHY, TOTYYEHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIKIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MalINH, MPHUOOPOB M TEXHUYECKHX
YCTpPOICTB; pa3iauyarh YCJIOBHMS KX O€30IacHOr0 HCHOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTE TPUMEPHI BKJIaJa POCCUHCKUX W 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOT Ui

11.18

Hcnonk30BaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B TOBCETHEBHOM
KU3HH JJ1 o0ecrieueHus 0€30MacHOCTH MpHu OOpalieHU ¢ MpuoopaMu
U TEXHWYCCKUMH YCTPOWCTBAMH, JJIS COXPAHCHHS 3JI0POBbS H

COOJIFO/ICHHS HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefie

11.19

PaGortare B rpynme ¢ BBIOJHEHHWEM Pa3IMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh ~ paboOTy  TPYMIbI,  PAlMOHAIBHO  PACHPEICISThH
00S3aHHOCTH ¥  TUIAHUPOBATh JESATETBHOCTH B  HECTaHAAPTHBIX
CUTyalUsAX, AaJEKBAaTHO OLICHUBATh BKJIAJ KaXXAOI0 M3 YYaCTHUKOB

IpYMIIbI B PELICHUE paccMaTpUBaeMOM POOIIEMBI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMEHTa

[IpoBepsiemble Y1€eMEHTHI COIePKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHUW A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bl MTO3HAHUSI OKpYkKarouero Mupa. Poinp
JKCIIEpUMEHTa W TEOpUHM B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue GU3NYECKUX SBICHUM H
npoueccoB. Hayuneie runoressl. Ousznueckue
3aKOHBl U TEOpUHU. |'paHULIBI NPUMEHHUMOCTH
buznuecKux 3aKOHOB. [MpunIHT
cooTBeTcTBUS. Ponp M Mecto Qu3uMku B
dbopMupOBaHUU COBPEMEHHOM Hay4YHOU
KApTUHBI Mupa, B MIPaKTUYECKON

NEATEILHOCTH JII0ACH

MEXAHHUKA

#i#HPari#KMMHEMATHUKA

2.1.1

MexaHn4decKoe IBH)KEHHE. OTHOCUTENHHOCTh
MEXaHUYCCKOIo ABUKCHU. Cucrema orcuéra.

Tpaexropus

2.1

[Tepemenienne, CKOpPOCTh (CpedHssi CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH Ha OCH
CHUCTEMBI KOOP/IMHAT. Crnoxenue

nepeMemeHI/Iﬁ X CJII0OKCHHUC CKOpOCTCfI

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHXKCHUE. ['paduxu
3aBHCHUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u epeMeeHus

MaTepuaIbHOU TOYKU OT BpEMEHU




CBoOogHoe majienue. Y CKopeHue CBOOOTHOTO

naaCHUA

KpuBonuneitnoe naBwxeHue. PaBHoMepHOE
JBHUXCHHUC MaTepI/IaJIBHOﬁ TOYKHU I10
OKpPY>KHOCTU. YTJOBas CKOPOCTb, JHMHEWHHas
CKOpOCTb. Ilepuon u 4acToTa.

LleHTpOoCTpEeMUTENBHOE YCKOPEHHE

TexHuueckue yCTpOiicTBa: CIHUIOMET,
JBIDKEHHUE CHApSIOB, LIEMHBIE M PEMEHHBIE

nepeaadun

[IpakTnueckue paboTHI. Nsmepenne
MIHOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy IyTSAMU, NMPOIJIEHHBIMU
TEJIOM  3a  IOCJENOBaTEIIbHbIE  pPaBHbIE
IIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBUOKEHUU C HA4YaJdbHOM CKOPOCTBIO, PaBHOM
Hyt0. M3ydyeHue NBUKEHUS IapyKa B BA3KOU
JKUJIKOCTU.  V3ydyeHwe  JOBMXKEHUS — Teda,

OpOIIEHHOTO TOPU30HTAITBHO

2.2

#iHPart## INTHAMUKA

2.2.1

ITpuHun OTHOCHUTEIILHOCTH [Nanmunes.
IlepBplii 3akoH Herorona. HMuepuuanbHbie

CHUCTEMEI OTCUETA

222

Macca Tena. Cuna. IlpuHuun cyneprno3unuu

CHII

223

Bropoii 3akon HproToHa mjisi MaTepuanibHOU
TOYKM B HWHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tpernit 3akoH HprloTona mus

MaTCpHaJIbHBIX TOUYCK

224

3aKOH BCEMHUPHOTO TAroTteHus. Cuna TsHKeCTH.

[TepBast kocmuyeckas ckopocTb. Bec Tena

225

Cwuia ynpyrocta. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS

CKOJIB)XXCHUA u CHJIa TPCHUA IIOKOA.

KoadpdurmenT tperns. Cuiia cOpOTHUBICHUS




IIpu ABUXKCHUU TECJIA B X KUAKOCTU HUJIU Ira3ec

2.2.7

[TocTymarenbHOe M BpamiaTebHOE JBUKECHUE

a0COJIFOTHO TBép,I[OFO TCl1a

228

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpAILEHUS.
IIneqo cuibl. YcnoBUs paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckne  yYCTPOWCTBA:  MOMAIIUITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Tpaktuyeckue pabotTel. M3yueHue IBMKEHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TIOJ
JEeHCTBHEM HECKOIbKHUX cuI. lMcciaemoBaHue
3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAOIINX
B jaedopmupyemMoll TpyXHHE U PE3UHOBOM
oOpasrie, OT BEeNIMYMHBI WX AehopMaIi.
HccnenoBanue ycnoBuii paBHOBECHUS TBEPIOIrO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

###PartH#3AKOHBI COXPAHEHUNA B MEXAHUKE

NMiyneCc MarepuanbHONM TOYKH, CHUCTEMBI

2.3.1 MaTepUaIbHBIX TO4YeK. MMIyJabCc CHIbl U
M3MEHEHUE UMITYJIbCa TeJla
3o 3akoH coxpaHeHuss ummyinasca B HCO.
o PeakTuBHOE ABMXKEHUE
233 Pabora cuibl
234 MOIIHOCTE CHIIBI
535 Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.
o Teopema 0 KHHETUUECKOU SHEPTUU
[lorenumanbHass sHeprus. [loTeHunanbHas
36 SHEPTUA yIpyro ne(hOpMUPOBAHHOMN
o npyxuHbl. [loTeHnumanbHas sHeprus Tena
BOJIM3M MOBEPXHOCTH 3EMIIU
[ToTeHnmanbHble ¥ HEMOTEHIIMAIbHBIC CHJIBI.
537 Cs3p  pabOTHl HEMOTEHIMATBHBIX CHUT C

NU3MCHCHHUCM MEXaHUYECKOMH SHECPTIUn

CHUCTCMBbI TCII. 3aKkoH COXpaHCHUA




MEXaHUYECKON IHEPTUn

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
53.0 TexHudeckue yCTpPOWCTBA: IBUKEHUE PaKeT,
o BOJOMET, KOTIEP, IPYKUHHBIA ITUCTOJIET
[Ipaktnueckue paboTel. W3ydeHue cBs3M
5310 CKOpOCTEM Tel IpU HEYNpPyroM yJaape.

UccnenoBanme CBs3M  pabOTBI  CHUJIBI €

W3MEHEHHEM MEXaHHMISCKOMN OHCPIUU TCJIa

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#H#Part###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. bpoyHoBckoe
neuxenue. Juddysusa. Xapakrep IBUKEHUS U

B3aI/IMOIl€I>'ICTBPI$I qacTull BEIICCTBa

Mogenu cTpoeHHsI Ta30B, JKUIKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BEILIECTBA HA OCHOBE ATHUX MOJICNICH

Macca Monekyn. KommuectBo BelecTsa.

[ToctossnHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

Mognens  upeanpHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KNHETUYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AOcomoTHas TemnepaTrypa Kak Mepa cpeaHeit
KHHETHYECKOW IHEPTUU TEIJIOBOTO JBUKEHUS

yactull raza. [llkana remneparyp KensBuna

VpaBuenue Kianeiipona — Menaeneesa.

3akoH J/lanmbToHa

I"az0BbIe 3aKk0HBI. M30mpoLiecChl B MAEaIbHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TepMa, N30X0pa, n306apa

Texnuueckue YCTPOWCTBA: TEPMOMETD,

O6apomeTp




3.1.10

[TpakTnueckue pabotbl. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MCKAY IMapaMe€TpaMu COCTOSIHUA

pa3pexEeHHOTo ra3a

3.2

OCHOBbI TEPMOJIMHAMUNKA

3.2.1

TepMOI[I/IHaMI/I‘leCKaH CHUCTCMaA. BHYTpeHHHH
SHEPIUa TepMOI[HHaMH‘ICCKOfl CHUCTCEMBI H

CIOCOOBI €€ U3MEHEHHUS

322

KonnyecTBo TemmoTsl U pabota. BHyTpeHHss

SHEPTHA OAHOATOMHOI'O UACAJIBHOTO Ira3a

3.23

Buael Temonepenayu:  TEMIONPOBOIHOCT,
KOHBEKIUA, U3JIydyeHue. TermmoéMKOCTh Tena.
VYnaenbHass TEIIOEMKOCTH BelllecTBa. Pacuyér

KOJIMYCCTBA TCIJIOTHI IIPH TECILIONEPCaAUC

324

IlepBb1it 3aK0H TepmoanHaMuKu. [IpumMeHnenne
IIEPBOIO 3aKOHa TEPMOJAUHAMUKHU K
n3onpoueccam. ['paduueckas uHTEpripeTanus

paboThl raza

3.2.5

TemnoBble MamwuHbl. [IpUHIUIBL  ACHCTBUS
TEIUIOBbIX MamwH. [IpeoOpa3oBanus dHEPrun
B TemwIoBbIX  MammHaxXx. KoaddumnmeHt
nosiesHoro  nevctBus  (manee —  KILM)

terioBoi MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoi 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  mporeccoB B MPUPOJIE.
TenmoBrie JIBATATEIIH. DKOJIOTUYECKHE

npo0JIeMbI TeTUIOHEPTETHKU

3.2.7

Texnuueckue YCTPOMCTBA: JBUIaTENIb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIbHHUK, KOHAUITUOHCP

3.2.8

[TpakTuyeckue pabotsl. i3MepeHue yaeabHOH

TETIOEMKOCTH

33

##tPar###AT'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

ITEPEXO/IbI




3.3.1

ITapoob6pa3oBanue u koHaeHcanus. Vcmapenne
u KUIICHUE. VY nenbHas TerJoTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl

KUIICHUSA OT JaBJICHUA

332

AOcComoTHAsS M OTHOCHUTEIbHAas BJIAXKHOCTH

Bo3yxa. HacelmenHslil nap

333

Teépnoe TEJIO. Kpucrannmueckue "
amMopQHble Tena. AHHU30TPONHUS  CBOMCTB
KPUCTAJIOB. Kunkue KPUCTaJUIBL.

COBpeMCHHHe MaTCpHUaJIbl

334

[InaBnenne u Kpuctalmuzauusd. Y AelbHas

terutoTa masneHus. Cyonumanus

335

ypaBHeHI/IC TEILUIOBOro OajaHca

3.3.6

TexHu4yeckue yCTpOWCTBA: TMIPOMETP H
NICUXPOMETP,  KaJOpUMETpP,  TEXHOJOIMH
IIOJIy4Y€HUsI COBPEMEHHBIX MaTE€pHallOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUN

3.3.7

IIpakTrueckue paboThL. N3mepenue

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

###Par##OJIEKTPOCTATHUKA

4.1.1

OnexkTpu3anus Tel. JNeKTpUIecKni 3apsaz. JBa

BUA SJICKTPUYICCKHUX 3aps/10B

HpOBO)IHI/IKI/I, AUSJICKTPHUKU nu

IIOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHMsI IEKTPUUECKOTO 3apsiia

4.14

B3aumogeiictBue 3apsanoB. 3akoH Kynona

4.1.5

DnexTpuueckoe roJe. Hanpsxéanocts
AIEKTPUUECKOTO TOJISL. [TpuHIHN
Cymneprno3uiuu.  JIMHMM  HAnpsHKEHHOCTH

SJIICKTPHUYECCKOT'O ITOJIA

PaGota cumnm  2JIEKTPOCTATUYECKOTO  TOJIS.

ITorenuuain. PazHocTh NOTEHIIMATIOB

HpOBOI[HI/IKI/I U JUIJICKTPHUKU B IMOCTOSSHHOM




alieKTpudyeckoM  moje.  JludnexTpuueckas

IIPOHULIAEMOCTD
DNEeKTPOEMKOCTb. Konpaencarop.
4.1.8 ONEeKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHJIeHCaTopa
TexHuueckue  yCTpOWCTBA:  3JIEKTPOCKOIL,
419 AIIEKTPOMETP, DJIEKTPOCTATUYECKas 3alluTa,
o 3a3eMJIEHHE BJIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN ITPUHTED
4110 IIpakTueckue paboThI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOpa

4.2

HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CyHICCTBOBAHUSA IMOCTOAHHOI'O

4.2.1 ANEKTPUIECKOTO TOKA. McTounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 y4acTka nenu
423 DNEKTPUUECKOe COMPOTUBJICHHUE. Y AENbHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [locnenoBarensHoe, napajuieIbHOE,
o CMEIIaHHOE COeANHEHNE TPOBOHUKOB
PaboTa anexTpuueckoro Toka. 3akoH J[xoyins
4.2.5
— Jlenma
4.2.6 MOIIHOCTB 3EKTPUYECKOT0 TOKA
anektpoaBwkymas cuna (mamee — DJIC) u
427 BHYTpPEHHEE COMPOTUBIICHUE MCTOYHUKA TOKA.
o 3akon Oma [ TONHOM  (3aMKHYTOIN)
anekTpudeckoit nenu. Koporkoe 3ampikanme
DJNIeKTpOHHAs MPOBOJIUMOCTH TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJJIOB oT TEMIIepaTyphl.
CBepxnpoBOIUMOCTb
429 DJIeKTpUYECKU TOK B Bakyyme. CBoiicTBa

AJIEKTPOHHBIX ITyYKOB




4.2.10

[TomynipoBogauku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIMMOCTh TOJYIIPOBOJIHUKOB. CBONCTBA

p-n nepexoja. [lonynpoBogHHKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYeCKU  TOK B 3JIEKTPOJIMTAX.
DIEKTPOIUTHYECKAS JUCCOLALU.

DIIEeKTPOIHN3

4.2.12

DIIEKTPUUECKUI TOK B rasax.
CaMOCTOSTENILHEIM W HECAMOCTOSTEILHBIN
paspsa. Pasnuunbie THUIMBI CaMOCTOSITENHHOTO

paspsiaa. Mounnus. [1nazma

4.2.13

TexHuuueckue YCTpOMCTBA: aMIiepMeTp,
BOJIBTMETP, peocTar, NCTOYHHNKHN TOKa,
AIIEKTpOHArpeBaTebHbIE puoopHI,
AIIEKTPOOCBETUTENBHBIC TIPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBII IO/,
TEPMUCTOPbI u (hoTOpE3UCTOPHI,

MOJTYTIPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA

4.2.14

[IpakTrueckue paboTBhL. N3yuenne
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

Usmepenne OJIC uUCTOYHHMKA TOKa M €ro
BHYTpPEHHEro comnportusieHus. Habmronenue

IEKTPOIIH3a

11 KUIACC

Kon Koanposepsiemoro
pasjiena 3JieMeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

##HPari#M AT HUTHOE I10JIE. DJIEKTPOMAT'HUTHAA MH/LY KA

43.1

ITocTtosHHEIe Mar"utiel. B3aumopeiicTBHe

IIOCTOAHHBIX MarHuToOB

4.3

4.3.2

MarnutHoe mosie. Bekrop MarHuTHOU
uHAyKnuu.  IlpuHnun — cynmeprno3unum.
JIuaun wmarnuTHOM wmHAykuuu. Kapruna

JVUHUMA  MArHuTHOM  MHAYKUWMH  TOJA




IIOCTOSAHHBIX MarHuToOB

MarauTHoe 1OoJe IMpOBOAHUMKA C TOKOM.
KapTI/IHa JIMHUM MOasS JJIMHHOTO IpsAMOro

IMPOBOAHMKA MW 3aMKHYTOI'0 KOJIBHCBOI'O

4.3.3 MIPOBOJIHMKA, KAaTYIIKH C TOKOM. OnbIT
Opcrena. BzaumoeiicTBue NpoOBOAHUKOB C
TOKOM
434 Cuiia AMnepa, €€ MOyJIb U HAIIPABJICHUE
Cuna JlopeHiia, €€ MOIyJib U HalpaBJICHUE.
JIBm>keHrEe  3apsOKEHHOW  YacTHIbl B
4.3:5 OHOPOJHOM MAarHMTHOM Tmone. Pa6ota
cuiibl JIopeHna
436 SIBiIeHUE DIEKTPOMArHUTHON UHIYKLIIUHU
437 IToTok BEKTOpa MArHUTHOM UHIAYKLIMU
O/1C unaykuuu. 3aKOH 3J1€KTPOMarHUTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe »anexrpuueckoe mose. IJIC
WHIYKIIMM B TPOBOJHUKE, JBUKYIIEMCS
439 MOCTYMATENbHO B OAHOPOJHOM MarHUTHOM
oJie
4.3.10 [IpaBuio Jlenma
NHnyKTUBHOCTB. SIBIICHME CAMOUHIYKIUH.
4.3.11 OJ1C camonHAYyKIIMU
OHeprusi MarHUTHOTO TOJsi KaTyIIKU C
4312
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHudeckne  yCTpOWMCTBA:  IOCTOSIHHBIE
MAar"uThl, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTETHN
AJIEMEHTAPHBIX YaCTHUIl, UHYKIIMOHHAS T1€Yb
[IpakTnueckue paboTHI. N3ydenue
4315 MarHUTHOTO TIOJSl KaTyIIKH C TOKOM.

UccnenoBanue aelicTBUA MOOCTOSIHHOIO

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue




SABJIICHUS BJICKTpOMaFHHTHOfI HUHAYKIOUN

KOJIEBAHUMA 1 BOJIHBI

5.1

##HHPart#MEX AHNYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnass  cucrema. CB0OOmHBIE
koneOanus. ['apMoHuueckue KoneOaHwms.
[lepuon, wactoTa, ammumTyga u (asa

KoJIeOaHuit

[IpyxuHHBI MasTHUK. MaTemMaTnyeckuit

MasiTHHUK

YpaBHeHHE TapMOHHYECKUX KOJIeOaHUU.
Kunematuueckoe " OUHAMHAYECKOE

OIIMCAaHMUE KOJIeOATEILHOIO JABHOKCHUA

[IpeBpatienue SHEpPruun npu
FapMOHMYECKUX  KOJIEOaHUSX. Cas13p
AMILUIATY 1B KOJIeOaHUi HCXOOHOU
BEJIMYMHBI C aMIUTUTyJIaMu KoieOaHui eé

CKOPOCTHU U YCKOPCHUA

KonebGarenbuplii  koHTYp.  CBOOOIHBIC
AJIEKTPOMATrHUTHBIC KoseOaHus B
UICaTbHOM  KOJIEOATEIIbHOM  KOHTYpE.
AHajoruss MeXIy MEXaHWYeCKHMH U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

3aKOH COXpaHEHMsI HEPTUU B UJCAIBHOM

KOJIe0aTeIbHOM KOHTYPE

BoeiHyXIeHHbIE MEeXaHUYEeCKHEe KojeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BrinyxneHHble AEKTPOMarHUTHBIE

KoJIeOaHus.

IlepemMeHHBIT  TOK. CunycouaaibHbIN

IIEPEMEHHBIN TOK.

MomnocTb IIEPEMEHHOT0 TOKA.
AMIIIUTYJHOE U JAEUCTBYIOLIEE 3HAYCHHUE

CHJIBI TOKAa W HAITPAKCHUA




5.1.10

Tpanchopmarop. [IpoussoacTBo, nepenaya
U NOTpeOJIeHue 3JIEKTPUUECKOW SHEPrHH.
OKOJIOTUYECKHE PUCKU IPU MPOU3BOJICTBE
AIIEKTPUYECKON SHEPIHUH. KynsTypa
UCTIOJIb30BaHUS AIIEKTPOIHEPTUU B

MMOBCEIHEBHOM KM3HU

5.1.11

TexHuyeckue ycTpoiicTBa: celicMorpad,
ANEKTPUYECKUN 3BOHOK, JINHUU

QJICKTpOoIICpCaav

5.1.12

[Ipaktnueckue pabotel. HccnenoBanue
3aBUCHUMOCTH TEPUOJa MaJbIX KoJeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTH U MaccChbl
rpy3a. UccnenoBanue nepeMeHHOro TOKa B
HeNU U3 TMOCJE0BAaTeIbHO COECTUHEHHBIX

KOHJIEHCATOpa, KaTyIIKHU U Pe3UCTOpa

5.2

#HHPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHnuueckue BOJIHBI, YCIIOBHSI
pacmpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL.

HOHGpC'—IHBIG " IPpOAO0JIbHBIC BOJTHEI

522

#Hi#H#Par### Untepdepenus u qudpaxus

MECXaHHMYCCKHUX BOJH

523

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTh 3ByKa.

Bricora Tona. TeMOp 3Byka

524

ONEKTPOMarHUTHHIE  BOJHBL. Y CIIOBHS
W3Iy4EHUsI  DIIEKTPOMATrHUTHBIX  BOJIH.
B3anmuas opuenranus BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CpolicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpa)KE€HHUE, MPEIOMIICHUE, MOJSpU3aLus,
mudpakmus, uHTtephepennus. CKOpoCTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH.
[IpruMmeHeHne SIEeKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

IIpHHHHHLI PaanuoCBA3UM W TCICBUACHUA.
PaﬂHOHOKaHHH. QHCKTpOMaFHHTHOC

3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl

528

TexHu4eckue yCTpOMCTBA: MYy3bIKaJIbHBIC
WHCTPYMEHTHI, yJIBTpa3ByKOBas
JUAarHOCTHKAa B TEXHUKE U MEAMIIMHE,
pamap,  paJUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neun

5.3

##HPari#H##OII TUKA

5.3.1

IIpssMonIMHEHOE PACIpPOCTPAHEHUE CBETA

B OJIHOpOJIHOM cpexe. JIyu cBeTa

532

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. [loctpoenne n300paXkeHuid B IIOCKOM

3epKaje

533

[Tpenomnenne cBera. 3akOHBI IPETIOMIICHUS
CBETa. AOCOIOTHBIH rokas3arTeib

MIPETOMIICHUS

534

IomHoe BHYTpEHHEE OTpaKEHHE.
[TpenenpHbIl yron HOJIHOIO BHYTPEHHETO

OTpaKEHUS

535

Hucniepcust  cBera. CIOXHBIH — COCTaB

oenoro ceera. L{Bet

53.6

Cobuparoliue U paccerBarolIfe JIMH3bL.
Tonkasg nuH3a. POKYCHOE DPACCTOSHUE H
ONTHYECKass  Ccuwia  TOHKOW  JIMH3BIL.
[TocTpoenue n300pakeHU B COOMPAIOIINUX
U pacceuMBalIIMX JuH3ax. Dopmyna
TOHKOM JHH3EL. YBEIWYCHHE, JdaBacMoe

JINH30U

5.3.7

IIpenenbl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

Untepdepennuss  cBera.  KorepeHTHbIe
UCTOYHUKHU. VYcenoBus HaAOIIOIEHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(i)a?;HI)IX KOI¢pCHTHBIX HCTOYHUKOB

Hudpakums CBETA. JudpakimonHas

peméTKa. Ycnosue Ha6J'IIOI[eHI/I$[ T'JIaBHBIX

5.3.9 MaKCUMYyMOB npu MaJeHUU
MOHOXPOMaTHYECKOT O cBeTa Ha
TUGPAKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBera
TexHudeckue yCTpOMCTBA: OYKM, JyIIa,
¢doroanmapar, NPOEKLUHOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OITHKa, TU(ppaKknOHHASA pemeTka,
HOJIIPOU ]
IIpakTHueckue paboThI. N3mepenue
5310 nokasarensi npenomienus. MccienoBanue

CBOWCTB  HM300pakeHW B  JIMH3aX.

HaGmronenue aucnepcun cBeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLBl TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynarel TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPHUAHTHOCTh
MOZAYJIsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIUIT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTHU.
3&M€I[J'I€HI/IC BpEMCHHU MW  COKpalICHUEC

JJITUHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBsi3b Macchl C JHEpPrHEH U HMITYyJIbCOM
CBOOOJIHOM YaCTHIBl. OJHEPTUs TIOKOSA

CcBOOOIHOM Y4aCTHLIBI

KBAHTOBAA ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyiia [1naHka cBs3U SHEPrUU
dorona ¢ ero uacToTOW. OHeprus u

UMITYJIbC (POTOHA




OTtkpeiTHE U uccnenoBanue Gorodddexra.
OmnpITHI AlT. CromeroBa. 3aKOHEI

dboTtorpdexra

YpaBHeHue OHUHIITENHA hilas:|

doTtorpdekra. «KpacnHas TPaHHIIA

dororddekra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5

XMUMHYECKOE NEHCTBUE CBETA

TexHuueckue ycTpoHCTBa: (POTOIIEMEHT,
dboTomaTyuK, COJTHEYHas Oartapes,

CBCTOOHNOO

7.2

CTPOEHME ATOMA

7.2.1

Mozxens atoma Tomcona. OnbBITEI
Pesepdopaa mo uccnenoBaHuio CTPOCHUS

aroma. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Toctynatel bopa. N3nyuenue u
noryiomeHne  (POTOHOB TPU  Tepexoje
aTomMa C OJHOTO YpPOBHA DJHEPrMM Ha
npyroi. Buasl cnektpoB. CnekTp ypoBHEH

OHCPIruv aToMa BOAOpO1a

7.2.3

BonHoBEIe cBolicTBa 4yacTull. BOJHBI 1€
bponns. KopnyckynsipHO-BOITHOBOM
nyamu3M.  Jludpakius SJIEKTPOHOB  Ha

KpHCTaiax

7.2.4

CroHTaHHOE U BBIHYKACHHOC H3JTYYCHUC.

VYeTpoicTBO U pUHLIMI paboTHI J1a3epa

7.2.5

TexHu4YecKkrne yCTpOMCTBA: CHEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[lpaktnyeckne  pabotel.  Habmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonpl HAaOMIONEHUS W PETHCTPALUA

9JICMCHTAPHBIX YaCTHUIL]




7.3.2

OTkpbITHE  pagUOAKTUBHOCTU.  OTBITHI
Pesepdopna mo onpeneneHuro cocraBa
paaroakTUBHOTO m3iydeHus. CBoOMCTBa
anb(a-, 6era-, raMMa-u3nydeHus. BiusHaue

PaaAnOaKTUBHOCTH HA JXHWBBIC OPraHU3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEWTPOHA.
Hyxnonnas mopnens sapa [eiizenOepra —
WBanenko. 3apsan snapa. MaccoBoe 4mcCio

sapa. Y3oTonsl

7.3.4

Anbda-pacma. DIIEKTPOHHBIHN u
NO3UTPOHHBIK  Oera-pacnan.  ['amma-
U3ITyYeHUeE. 3aKOH  paJUOaKTHUBHOIO

pacmazaa

7.3.5

OHeprus CBsSI3U  HYKJIOHOB B sifpe.

SAnepubie cuibl. Jlegext Macchl sapa

7.3.6

Snepnble peakunu. JleneHne M CHHTE3

anep

7.3.7

Snepusii peaxTop. TepmosinepHbIit
cuHte3. [IpoOmeMbl W MEPCHEKTHUBBI
ANEPHOM  DHEPreTUKH. OKOJIOTMYECKHE

ACIICKTHI ﬂI[CpHOfI OHECPICTUKU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
MIO3UTPOHA. DyHIaMEHTAJIBHBIE

B3aUMOJIENCTBUS

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, sACpHBIA  peakTop,

aTomMHas OomOa

7.3.10

[Ipaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro neba. Co3Be3nus, spKue

3Bé3[[BI, IITaHETHI, UX BUAUMOC IBUXKCHUC

8.2

Conueunas cucrema. IlmaHeTsl 3eMHOI




TpYHIIBI. IImaneThI-TUTaHTEI u ux
CIIYTHHUKH, KAPJIMUKOBLIC IIJIAHCTHI. Marinie

testa COTHEUHON CUCTEMBI

8.3

Coname, ¢otochepa wu  aTtmocdepa.

ConHeyHast aKTUBHOCTh

8.4

Ucrounuk sneprun CoJiHLA U 3BE3NT

8.5

3BE3bI, WX OCHOBHBIC XapaKTEPHUCTHKH:
Macca, CBETUMOCTh, PaJNycC, TeMIIEparTypa,
170:¢ B3aUMOCBSI3b. Huarpamma
«CTIEKTpAJIbHBIA ~ KJIACC —  CBETHMOCTBHY.
3BE3abI  IVIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY» IS

3BE3/] ITIaBHO MOCJIEN0BATEILHOCTH

8.6

#H#Par###BuyTpenHee cTpoeHue  3BE3.
CoBpeMeHHbIE Tpe/ICTaBICHUS 0
NPOUCXOXKICHNN © 3Bomonuu ConHIa

3BE3. DTanbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyrte — Hama Ianakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacmpeneineHue 3BE€31, ra3a W IBUIM.
[Tonoxxenne wu gaBwkenne ConHOa B
lanaktuke. Ilnockas wu  cdepuueckas

HOJICUCTEMBI I allaKTUKU

8.8

Tuner ramaktuk. PagmoramakTukpm U

KBa3apbl. UEpHBIE TBIPHI B ApaX TaJaKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaOOma. PasbOeranme ramsakTHK.
Bo3pact u pamuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsiueu

Bcenennoi». PenukToBoe usiyyeHue

8.10

Macmrabnass ~ cTpykTtypa  BcenenHoil.
Mertaranaktuka. Hepeménusie mpoOieMsl

ACTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






