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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOr0 YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOU Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c y4y€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIICTIIIUK TIpenoiaBadus ydeOHoro mpeamera «Pusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyuyeHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-ACSATEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOy4eHHs, a Tak)Ke YUYUTHIBAET HEOOXOJAMMOCTh peaM3allud MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
OMPENICNAIOTCA OCHOBHBIC 1€ M3y4ueHHs (PU3UKU HA YPOBHE CPEIHErO OOIIEero
oOpa3oBaHusl, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JTUIYHOCTHBHIE,
MeTarnpeIMeTHbIC, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOUYACT:

® [UIaHUPYEMBbIC PE3YJIbTAaThl OCBOEHUS Kypca (U3UKH HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0J1aM O0Y4YCHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay mo rogam oOydeHus.

®du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOJbI, BHICTYIAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoapHBIN Kype PU3NKN — cHCTEeMOOOpa3yIoIni
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBIICHWM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TIOJIY4EHHUs] HOBBIX MaTEpHaiOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne Qu3nKkd BHOCUT OCHOBHOM BKJIaJd B (POpMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METO]I MO3HAHUS TP BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy Kkypca ¢u3MKM Ui YpOBHS cpefaHero oOiero oOpa3oBaHMs
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AENoB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (hU3MUecKue Teopuu ((POpMHUpPOBAHUE MPEICTABIECHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3MKU Pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIMHCOK YUCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHamieHuss kaOmHera Qusmku. IIpm dsToM  oOecmeumBaeTcs  OBJIAJCHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM nst pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJ]ayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHno y4eOHOro mporiecca 0a30BbIii ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpYyIOBaHUE [JiS BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIeYMBaeT TOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecrednBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (¢dopMupoBaHHE HHTEpeca MU CTpEeMJICHHS OOYdYalOIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSA U (POpMUpPOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (GOpMHPOBaHHE HAYYHOTO MHUPOBO33PEHUS] KaK pe3yjbTara H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopmMupoBaHHE YMEHUH OOBSICHATH SBJIECHUS C HCIOJb30BAHUEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHHE MPEACTABICHUN O POy (DU3UKH [JIT PA3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

npoliecce u3ydyeHus Kypca GU3NKU Ha YpOBHE CPEHEro 00IIero oOpa3oBaHus:



e mpuOOpeTeHHWE  CHUCTeMBbl  3HaHMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AJIEMEHTHI acTPO(DU3HKHY;

e (dopmupoBaHHe yMEHUW TPUMEHATh TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUHW B MPUPOAEC U IS NPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

® OCBOEHHME CIOCOOOB pEHIEHUS PA3MYHBIX 3aJad C SBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3gaHue (pU3NYECKOW MOJENH, aJIeKBAaTHOW YCIOBUSIM 33]1a4H;

e mOHUMaHUE (U3MYECKHMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

® OBJAJCHHE METOJAMH CAMOCTOSITENBHOTO IJIAHUPOBAHMS U MPOBEICHHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHajdnu3a W MHTEpIpeTanud WHGOpMAaIiy,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

® CO3[]aHUE YCIIOBUMW ISl Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoautTcs 136 gacos: B 10 kiacce — 68 yacos (2 4aca B HEZel0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JadopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
poBeneHusT J1abOpaTOpHBIX pPabdOT M OMBITOB € YYETOM HMHIAMBHUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeitHoe  nBWkKeHHE. JIBMKEHHE  MATEpUAIIBHOM  TOYKHA IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpeIayun.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPEIEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosd. Koaddumument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

WMiynbc MaTepuaabHOM TOYKHM (Te€na), CUCTEMBl MaTE€pPUANbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6ora cuibl. MOIIHOCTH CUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEprus yIpYro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  cuibl.  CBsa3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPaHEHUs] MEXAHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysus. Xapaktep ABUKEHUS WU
B3aMOJEUCTBUS 4YacTUIl BelmlecTBAa. Mojaenu CTpOEHHUs ra3oB, XHUJIKOCTEH U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B UAEANbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4ecKkue yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, niuocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMeTpaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpEeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  HWACAJIbHOrO  rasza. Buabl  Teruionepeaauu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nevictBus TerwtoBol mamwuHbl. [{ukn KapHo m ero xoaddumueHT mojae3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT 1Mo anuabaTHOMY pAaCIIUPEHHIO0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kurneHue. AOCOIIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HacelueHHsli map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamnoB. JKuakue kpucrtamibl. CoBpeMeHHble MaTepuainbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka



OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
Onektpuueckoe mnone. Hanpsk€HHOCTh  AnekTpudeckoro mnojsa.  IIpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lorennuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUARJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexkTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3aumopencTBre HaAIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEILECTBA.
[TocnenoBaTenpHOE, MapauIEIbHOE, CMEIIAHHOE COCITMHEHNE TPOBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBIECHHWE HCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpUUYecKo nenu. KopoTkoe 3aMbIKaHue.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBIE TPHOOPEI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHU4ecKue yCTPOMCTBA M INPAKTHYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJITMETP, pEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNOM, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 10 Kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOECKLIUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.



Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoae, Auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEH WU
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOAIIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHECHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YKCIIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. INeKmpoMaZHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TO0JI€ TPOBOJHMKA C TOkKoM. KapTuHa JUHUN UHIYKUIHUH
MAarHMTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre nNpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJIeHUE. [[BUKEHHUE 3apsSKEHHON YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIA CUjla WHIYKIMU. 3aKOH 3JIECKTPOMarHUTHOM
uHaykuuu Papanes.

BuxpeBoe »sieKkTpuyeckoe Tosie. DJEKTPOJBIXKYIASA CUJIa HHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENbHO B OJTHOPOJJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.



NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJIEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TTOJIS.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEDAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJieOaHUSI.
["apmonnyeckue konebanms. [lepumona, wactora, amrumryga u (aza xoseOaHUN.
IIpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
koJiebanuii. [IpeBpailienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHUUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KoneObanusimu. dopmyna TomcoHa. 3akOH CcOXpaHEHUS
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBienue o 3aryxaronux kojieOaHusIX. BbIHYKIEHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemenHblii TOK. CHHYcCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEEC 3HAYEHUE CHJIBI TOKa W
HaIpsKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE AMIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue ycTpoWCTBA M MPAKTUYECKOE IMPUMEHEHHE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HaOmnronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATENRHOM COCAWHEHUW PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb TUHUY 3TIEKTPONEPENAYN.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBanne TmEpEeMEHHOr0 TOKa B ILEMA U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekrpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyecknue yCTpPOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu



O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoimHENHHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcust cera. CiioXKHBIN cocTaB 0eoro cBerta. LIBer.

ColOuparomue U pacceuBaromue JuH3bL. ToHKas JnwmH3a. DokycHoe
pacCTOsIHME W ONTHYEcKash cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YCIoBUE HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacCIpOCTPAHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuueckue mpuOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHHre. Mozellb CBETOBO/A.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.



Hab6mronenune naTepdepeniuu cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszaress NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH
['paHuIBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymaTsel
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpALIECHUE
JUTVHBI.
OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € SHEPruer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprun (HOTOHA C €T0 YACTOTON. DHEPTHS
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiay
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.

Ceeroauog.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -YacTHIL.
[Imanerapnas mogmens aroma. llocrynmater bopa. U3nydyenue u mormonieHue
($OoTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Jpyroi. Bujsr
cnekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BousiHOBBIE cBOMicTBa yacTtull. Bonnbl 1e bpoitis. KopnyckyisipHO-BOJIHOBOM
JyaJInu3M.

CHoOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue inHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HabGnronenue TMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHe
panuoaktuBHocTH.  OmbiTel  Pesepdopna  mo  ompepeneHuto  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusitHue paainoakTHBHOCTH Ha KUBbIE OpTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonuas monens siapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbsda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sizipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

S nepHbie peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHIEKTHUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3aUMOJIEHCTBUA. EAMHCTBO u3nyueckoi KapTUHBI MUpA.

TexHuyeckue ycTpoMcTBa U MPAKTUUECKOE MPUMEHEHUE: IO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).



Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEA0OBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIENOBATEIBHOCTA. BHYTpeHHEe CTpoecHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUS O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. UEpHBIE ABIPHI B spax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmroennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TCOPUHU
B (opMHUpOBaHMM MPEACTABICHUNH O (PU3MUECKON KapTUHE MHpPA, MECTO
(¢buU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMu MaTE€MAaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAay4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMOTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pemIEHHWE CHCTEMBl YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTpeIeNICHUE TUIOMIAIU TIIIOCKUX (GUTyp ¥ 00BEMA TElL.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS] CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYECKOM PEIIETKH, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVWHWUW DJIEKTpPOIEpeday, TIEHEpaTop IIEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJIHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECTICUUTHh JOCTIKCHUE CICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS y4eOHOTro npeaMera « Ou3nKa» AOJIKHbI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX TyMaHUCTUUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3alINY;

YMEHHE B3aUMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHHS:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIbBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  MPOEKTHYID M HCCIEIOBATENIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh 1N JCSITEIIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATHBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.



ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIIFOUCBBIMH TOHATHSIMU W METOJAMH
buznueckoil HayKu;

BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIIETOBATEIBCKONW U MPOSKTHOU ACSITEILHOCTH
B 00nacTi QPU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATEIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlluY, MPEoOpa30BaHUI0 M TPHMEHEHHUIO B PAa3IMYHBIX YYeOHBIX
CUTYaIlUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y ©€ pEeIIeHWs, HaXOAUTh apTyMEHTHI Ui JIOKa3aTelIbhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHMUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3UKHY;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECSITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEIaraTh OpUrHHAIBHBIC MTOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIydeHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUS U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh TIOWCK, aHAJH3,
CUCTEMATHU3AIMIO U HMHTEPIpETAui0 WHOOPMAITUU Pa3UYHBIX BUAOB U (opm
NIPEICTABJICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh  CPEJACTBa  WH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3alad ¢ coOmofeHreM TpeOOBaHWUN JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYSCKUX HOPM, HOPM
nH(popMaImoHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAEpX aHUs B pa3IHYHbIX (opMaTax ¢
y49€TOM Ha3zHAYeHUS] HHPOPMAIIUU U TIEICBOM ayIUTOPHH, BEIOUPAsi ONTUMATILHYIO
(dbopMy mpeAcTaBIECHUS U BU3yaTU3alllu.



KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

OCYILIECTBISAThH OOIICHNE HA YPOKaxX (PU3MKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacmo3HaBaTh TMPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO MU JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C y4y€ToM OoOIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjI€HA KOJUIEKTHUBA,;

OpUHUMATh 1[EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeneniarTh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEIAEHUE B PA3JIMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KAYECTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, Oparhb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

Coco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO J3pYyIULMU B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOWM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISAM;



BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0iero oOpa3oBaHUs Yy OOydarolmuXxcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, yYMECHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI
K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpa)KaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:
JEMOHCTPUPOBATh HA MpPUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIbHOCTH JIFOJICH;



YUUTBHIBATh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepualbHas TOUYKa, MHEpLUHUAIbHAs CUCTEMa OTCUETA, aDCOIOTHO TBEPAOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NIECKUX 3a/1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKONM TEOpUU CTPOCHHS BELIECTBA U
ANEKTPOJMHAMUKH:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPY)KHOCTH, HHEpLus,
B3auMoJeicTBue Tel, AU(PQy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUIAKOCTEN
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCALMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, NOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZE, CBS3b MEXKIYy IlapaMeTpamMu COCTOSHUSA Ta3a B HM30IpOLEccax,
AIIEKTPU3aLUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEPrus, MOTEHIMAIbHAS SHEPTUs, MEXaHUYecKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; NpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIME AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIJIOBBIE SIBJICHMS,
UCHONB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi 3HEPIusl XaOTUYECKOro JIBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOTO JAEWCTBUS TEIUIOBOTO JBHUTAaTeNsl; NpPU ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHHUS W EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIME JIAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIIEKTPUUECKHE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh MMOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMS] M EIUHMIIbI; YKa3blBaThb (POPMYIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTMMH BEJIMYMHAMY;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (U3UUYECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEPruHu, 3aKOH COXPAHEHUs HMIIYJIbCa,
IPUHIUI CYNEPHIO3ULIMHA CHWJI, IPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM



OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIUU TEIIOBOTO ABUKEHUS MOJIEKYII C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu »>TOM pa3iinyaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMUIIBI JEHCTBUS  MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYUIECTBJISATh NPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEJIMYUMHAMH  C
WCIIOJIb30BAaHUEM TNPSIMBIX W3MEPEHUH, NPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(GuKCUpOBaTh pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOpPaTOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJB3Ys (PHU3MUECKHUEe 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pelIeHUs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  pEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSPHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;



MPUBOJNUTH TIPUMEPHI BKJIaJla POCCHICKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JCATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUYECKUU 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECpPHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pElIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIXKYLIUWUCS 3apsifi, DJIEKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W TOJNSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOr0 CHEKTpa aromMa BOJOPOJA, E€CTECTBEHHAass W HMCKYCCTBEHHas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3Yys (1)I/IBI/I‘ICCKI/IC BCINYHUHBI:
E)J]CKTpI/I‘{CCKI/Iﬁ 3apsdaa, CHuJia TOKa, OJCKTPHUYCCKOC HAIIPSKCHHUEC, JJICKTPHYCCKOC
COIIPOTUBJICHUC, PA3HOCTb IMOTCHOMUAJIOB, JJICKTPOABMIKYIIAsl CHUJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, WHAYKTUBHOCTbH
KaTyIIKHU, DHCPIUA IJICKTPUYCCKOIO WM MArHUTHOI'O HOHeﬁ, nepuoJg m 4actora
KoJicOaHU B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe



TapMOHMYECKHUX JJIEKTPOMATrHUTHBIX KoJieOaHWi, (OKYCHOE pAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3UUECKHUIA
CMBIC]I HCIIOJNb3YEMBIX BEJIMYUH, UX OO0O3HAUEHUS W E€OUHULBI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEpHO]I MOTypaciaia, SHEPTHUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLIECCHl U SIBICHMSI, UCHOJB3YS (U3UUYECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH MNPSAMOJUHEHHOTO PaciHpOCTPaHEHUs] CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHsI HMMIIYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPENENSTh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOUTh W OIHCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUsS, MPOBOJUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSIMBIX  M3MEPEHMI: MpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpPOBAThH
pe3ynabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHMS;



co0o1aTh mpaBuia 0€30MacHOro TpyJa MPH MPOBEICHUH UCCIIECIOBAHUA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHUS;

pemath pacu€THhle 3aJa4d C SBHO 3aJlaHHOM (DU3MYECKON MOJIeNbIo,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelIaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sBICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(GOPMALIMH, TOTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOI0 UCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HY;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHON >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpymme C BBHINOJIHEHUEM pPA3JIMYHBIX COLUANBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TpPyNIbl, PALUOHAIBHO pacHpelneisaTb OO0sI3aHHOCTU U
IJJAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB u (ungpossbie)
Ne /i Konrpoabusie IIpakruyeckue
TeM MPOrpPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypchbl
Pazgean 1. DUBUKA U METO/AbI HAYYHOI'O IO3HAHUSA
11 du3nKa 1 METOAbl HAYYHOTO 5 but6moreka [JOK
' MO3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunemarunka 5 buommorexa LOK
' https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAHEHUS B 6 1 1 butmoreka [JOK
' MEXaHHUKE https://m.edso0.ru/7f41bf72
Wroro no pazneny 18
Pazgean 3. MOJIEKYJISAPHASA ®U3UKA U TEPMONHAMUNUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK
' KAHETHYECKOM TCOPHH https://m.edsoo.ru/7f41bf72
3.2 ‘ OCHOBBI TEPMOJMHAMUKHU 10 1 but6moreka [JOK



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

ArperatHble COCTOSIHUSA

bu6mmoreka IJOK

3.3 . D 5
BCHICETRE. HRASOBbIE https://m.edsoo.ru/7f41bf72
epPeXoabl
Wroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmmoreka [IOK
4.1 10
IIEKTpOCTATH https://m.edsoo.ru/7f41bf72
' ' P https://m.edsoo.ru/7f41bf72
cpenmax
Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KoauvecTBo yacoB DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesioB u (uudposbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
MarauTHo€ MoJie. bu6mmoreka IJOK
1.1 11 1 3
DIeKTpOMarHUTHAS] HHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4ecKue 1 9 1 bubmoreka IIOK
' AJIEKTPOMArHUTHBIC KOJIeOaHUs https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue u 5 1 bu6mmoreka IJOK
' 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI ClielIMaIbHONW TEOPUU 4 1 bubmoreka IIOK
' OTHOCUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4



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

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEMEHTHI KBAHTOBOU ONTHUKU 6 bubmotexa [IOK
' . https://m.edsoo.ru/7f41c97c
4.2 Ctpoenune atoma 4 bubmotexa [IOK
' p https://m.edsoo.ru/7f41c97c
bubmoreka [JOK
4. A
3 TOMHOC A7pO > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIEMEHTBI ACTPOHOMUH U

5.1
acTpo(pu3uKu

7 1

Hroro no pazaeny 7

Pazgea 6. OBOBIHIAIOLIEE IIOBTOPEHHUE

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

bu6mmoreka IJOK
A 4
0 Obobuwaiowee noBTopeHHe https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBUIEE KOJIMHECTBO YACOB I10

[TPOITPAMME 08 4



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KouuuecTBo 4acoB Jlara JJIeKTpPOHHbIE HU(PPOBbIE
Tema ypoka Kontpoabusie IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3y4YEeHUA
padoThI padéoTbI pecypchl
Pu3uka — HayKa o
1 npupone. Hayunsie 1 bubmmorexa [{OK
METOJIBI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Poab u mecto puzuku
B (hopMUpOBAHUU
COBPEMEHHOW Hay4YHOU bub6mmoreka [JOK
2 1
KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON
NESITENbHOCTH JIFOJIEN
Mexannueckoe
JBH>KCHUE.
OTHOCUTENBHOCTH
3 MEXaHUYECKOTO 1 bubnworexa LIOK
https://m.edsoo.ru/ff0c3508
JIBHDKCHUS.
[Iepemernenue,
CKOPOCTh, YCKOPEHUE
4 PaBHOMEpHOE 1 bubmmoreka [{JOK

MPSMOJIMHENHOE

https://m.edsoo.ru/ff0c3620



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

ABHKCHHC

PaBHOyCKOpEHHOE
5 HpHMO}J]IHHGI:)ﬁHOQ bubmorexa [TOK
https://m.edsoo.ru/ff0c372e
JIBUKECHUE
6 Siig;::;: HAACHHE. bu6mmoteka IIOK
https://m.edsoo.ru/ff0c39cc
CBOOOJIHOTO MaJCHUS
Kpusonunennoe
7 JBUKEeHUE. JIBH)KEHHE bu6aunoreka IIOK
MaTepUATbHON TOYKH https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
[TpuaIMn
OTHOCHUTEJIbHOCTH
lNanunes.
8 NueprmanbHbie bubmiorexa LIOK
https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCYETA.
[TepBblii 3aK0H
HrroTona
Macca tena. Cuna.
[TpuHIMIT
9 CYNEPHO3ULUUA CUIL. bu6mmoreka IJOK
Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
Hrrorona miisa
MAaTepPUAIIbHOW TOYKHU
10 TpeTuii 3akoH bu6mmoreka [JOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Hrrotona s
MAaTEPHUATIbHBIX TOYEK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOIO
tsarorenus. Cuna
TsokecTu. [lepBas
KOCMHUYECKAsI CKOPOCTh

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3d00

12

13

14

15

Cuia ynpyrocru.
3akoH ['yka. Bec tena

Cwuita TpeHus.
Koaddumment tpenus.
Cuna conpoTUBICHUS
IIPY IB)KCHHH TEJa B
XKUIKOCTH WIH rase

[TocTtynarenpHoE M
BpallaTeJIbHOE
JIIBIDKEHHE a0COJIFOTHO
TBEPAOIO TENA.
MowmenTt cuisbl. I1nedo
CHUJIBI. YCIJIOBHUS
paBHOBECHUA TBEPIIOTO
TeIa

Nmmnynbse
MaTepUaIbHOU TOUYKH,
CUCTEMBI
MAaTEPHUAIbHBIX TOYEK.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3e18

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6morexa IJOK
https://m.edsoo.ru/ff0c43d6



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
https://m.edsoo.ru/ff0c43d6

Nmiynbe cuiibl. 3aKOH
COXpaHEHHUS

uMIryabsca. PeaktuBHoe

JIBIDKEHHUE

16

Pabora 1 MOIIHOCTH
cunbl. Kunetuueckas
SHEPTUs
MaTepUATbHON TOUKHU.
Teopema 00
U3MCHCHHUU
KUHETHYECKON
SHEPrUuu

bubmoteka IIOK
https://m.edsoo.ru/ff0c4502

17

18

[TorernmanpHas
SHEprusl.
ITorennmanbpHas
SHEPrusl YIpyro
nedopMupoBaHHOM
MPY>KUHBI.
ITorenmuanbHas
AHEPrus Tejaa BOIU3U
MOBEPXHOCTH 3eMJIH
IToreHnmanbHbBIE U
HETIOTEHIINAJILHBIC
cuibl. CBsi3b pabOThI

HCIIOTCHIMAJIBHBIX CHJI

bu6morexa IJOK
https://m.edsoo.ru/ff0c461a

bu6morexa IJOK
https://m.edsoo.ru/ff0c478c



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

19

C UI3BMEHEHHEM
MeXaHN4EeCKOM
SHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHUs
MeXaHN4EeCKOM
SHEpPrUuu

JlaGoparopHas paboTa
«HcciaemoBanue cBs3u
pabOThI CHIIBI C
U3MEHCHHEM
MeXaHU4YeCKOM
SHEPruu Teja Ha
pUMEpe PaCTKEHUS
PE3UHOBOTO KIyTa»

20

KoHnTtponbHas paborta
1o teme «KnHemartuka.
JlnHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHUKE

bu6morexa IJOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
bpoyHOBcKoOe
nekenue. Audpdysus

Xapakrep IBUKECHUS U

bu6moreka IJOK
https://m.edsoo.ru/ffOc4dc?



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

23

B3aUMOJICHCTBUS
YaCTHII BEIICCTBA.
Mopenu ctpoenus
ra3oB, *KHJIKOCTEH U
TBEPJBIX TEII
Macca mouexyn.

KomnuecTBo BeniecTna.
[ToctostnHast ABoraapo

24

TeruioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. lllkana
temneparyp Llenscus

25

HUneanpHBIN ra3 B
MKT. OcHoBHOE
ypaBHeHre MKT

bu6moreka IJOK
https://m.edsoo.ru/ff0c4fde

26

27

AOcomroTHas
TeMIlepaTypa Kak Mepa
CpelIHen
KUHETUYCSCKOMN
SHEPTUU IBUKECHUS
MOJIEKYJI. Y paBHEHUE
Menpaeneena-
Knaneipona

3akoH /lanbTOHA.
['a30BrBIe 3aKOHEI

bu6moreka IJOK
https://m.edsoo.ru/ff0c511e



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

28

29

30

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamu
COCTOSTHUS
Pa3peKEHHOTO raza»

N3onponeccsl B
UJI€AIbHOM ra3e U ux
rpaguueckoe
IIPE/ICTABIICHNE

BHyTpenHss sHEeprus
TEPMOJNHAMUYECKOMN
CHCTEMBI B CIIOCOOBI €&
U3MCHCHHUS.
KonuuecTBO TENa0ThI
u pabota. BuyTrpenHnss
SHEPrus
0JIHOATOMHOTO
HUAeaIbHOrO rasa

bubmoteka IIOK
https://m.edsoo.ru/ff0c570e

bu6morexa IJOK
https://m.edsoo.ru/ff0c5952

31

Bunbl Tenonepenauun

bu6moreka IJOK
https://m.edsoo.ru/ff0c5c36

32

VnennHas
TEIJIOEMKOCTh
BeniecTBa. KoamuecTBo
TETJIOTHI TIPH

bu6moreka IJOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TerIonepeaaye.
AnnabaTHbIN mporece

33

[TepBblii 3aK0H
TEPMOJUHAMUKHU U €TO
MIPUMEHEHUE K
u3orpoueccam

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5efc

34

Heob6paTtumocTs
MPOIIECCOB B MPUPOJIE.
Bropoii 3axoH
TEPMOJUHAMUKHU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6230

35

36

37

38

[TpuHUMIT IEUCTBUA U
KII/I TerioBoii
MAaIInHbI

[uxn KapHo u ero
KII
DKOJIOTrMYeCKHUe
npoOJieMbl
TEIUIOPHEPTE€TUKU

Oo6o0maronmit ypox
«MonexyisapHas
¢usuka. OCHOBBI
TEPMOIUHAMHUKI

bubmoteka IIOK
https://m.edsoo.ru/ff0c600a

bu6morexka IJOK
https://m.edsoo.ru/ff0c6938

39

KouTtponbHas pabota
0 TeMe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MomnekynspHas
buzuka. OCHOBBI
TEPMOTTHAMHUKI)

[Tapoo6pazoBanue u

40 KOHJICHCAIIH. bubmorexa [TOK
https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunexHue
AOcomoTHas U

41 OTHOCHUTEIIbHAS bubmmoreka [JOK
BJIQYKHOCTh BO3/yXa. https://m.edsoo.ru/ff0c64d8
Hacepimennsii nmap
TBépmoe Teno.

Kpucrannuueckue u
amop(dHbIe Tena.

42 AHM30TPOMNHUS CBOMCTB bubmmoreka [JOK
KpucTauioB. XKuukue https://m.edsoo.ru/ff0c65f0
KPUCTAJLIBI.

CoBpeMeHHbIE
MaTepHuabl
[LnaBnenue u
KpHCTaJIIA3aIIHs.
43 Vlj:[eanaﬂ TCEJ'IOTa bubmorexa HOK
https://m.edsoo.ru/ff0c6708
TIJIaBJICHUS.
Cyb6numanus
44 YpaBHEHUE TEILIOBOTO bubmmoreka [JOK

Oajranca

https://m.edsoo.ru/ff0c6820



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

45

46

47

48

BJIGKTpI/IBaHI/IH TCII.

DneKkTpuuecKuil 3aps.

JIBa BHa
AIEKTPUUECKUX
3aps0B
[IpoBoiHUKH,
JADJICKTPUKHU U
MOJYTIPOBOAHUKM.
3aKOH COXpAaHEHUS
AIEKTPUYECKOTO
3apsiaa
BzaumoneicTBue
3apsa0B. 3aKOH
Kynona. Toueunsrit
ANEKTPUUECKUUN 3apsil
HanpsixéHHoCcTh
ANEKTPUYECKOTO TOJIS.
[TpuHIMIT
CyHEPIIO3ULINN

ANEKTPUUECKUX TTOJIEH.

Jlnaun
HaNPSKEHHOCTH

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmoteka IIOK
https://m.edsoo.ru/ff0c6bcc

bubmoteka IIOK
https://m.edsoo.ru/ff0c6ced

bu6morexa IJOK
https://m.edsoo.ru/ff0c6df2

49

PaGora cun
3JIEKTPOCTATUYECKOTO
noud. [lorenmman.

bu6moreka IJOK
https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Pa3noctb
HOTEHIIAATIOB

50

[TIpoBogHUKH U
JIADJICKTPUKH B
AIEKTPOCTATUUECKOM
oJie.
Jwvsnexrpuueckas
MPOHHUIIAEMOCTD

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7018

o1

DIEKTPOEMKOCT.
Konpgencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCaTopa.
DHeprus 3apsKEHHOTO
KOHJIEHCATOopa

bubmoteka IIOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas padota
"U3mepenue
AIEKTPOEMKOCTHU
KOHJeHcaTopa"

54

[TpuHUIMIT 1EUCTBUA U
IIPUMEHECHUE
KOHJIEHCATOPOB,
KOMUPOBAIBHOTO
arrapara, CTpynuHOro
MIpUHTEDPA.



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DJIeKTpOCTaTHIECKasI
3aIl1Ta. 3a3eMJICHHE
AIIEKTPOIPUOOPOB

55

DJIEKTPUIECKHM TOK,
YCIIOBHS €T0
CYIIIECTBOBAHMSI.
ITocTOSAHHBIN TOK.
Cuna Toka.
Hanpsoxenue.
ConpoTuBIICHHE.
3axkon Oma mis
yJacTKa Ienu

56

57

ITocnenoBarennHOE,
napasuiesibHOe,
CMEIIaHHOE
COEJIMHEHHE
MIPOBOTHUKOB.
JlaGoparopHas paboTa
«3yuenue
CMEIIaHHOTO
COEIMHEHMUS
PE3UCTOPOBY

Pabora 1 MoImHOCTH
AIIEKTPHYECKOTO TOKA.
3akoH [Ixoyns-Jlenuna

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838



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

58

3akoH OMa 11
MOJIHOM (3aMKHYTOH )
AIEKTPUYECKOM LECIIH.
Kopotkoe 3ambikanue.
JlabopaTtopHas pabota
«M13mepenne I/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBJICHUS

0.5

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DneKTpoHHAas
MIPOBOAUMOCTh
TBEP/IBIX METAJLIOB.
3aBUCHUMOCTh
COTIPOTHUBJICHUS
METaJIOB OT
TEeMITepaTypHhI.
CBepXIpOBOIUMOCTD

DIIEKTPUYECKUH TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX IMYYKOB

[TonynpOBOIHUKH, UX
COOCTBEHHAs U
npuMecHas
POBOJIUMOCTb.
CaoiicTBa p—Nn-

bu6moreka IJOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexosa.
[1omynpOBOHUKOBBIE
npuoOOpPHI

62

63

64

DIEKTPUYECKHI TOK B
pacTBopax u
pacruiaBax
AIIEKTPOIUTOB.
DJEKTPOJIUTHYECKAS
T CCOLIMAITHS.
DneKTpoau3

DIIEKTPUYECKUH TOK B
rasax.
CaMOCTOSTEIbHBIN U
HECaMOCTOSITEIbHBIN
pa3psa. MonHus.
IIna3ma

DJIEKTPUUECKHUE
npuodOpHI U
YCTPOWCTBA U UX
MPAKTHYECKOE
npuMmeHenue. [IpaBuna
TEXHUKHU
0e30macHOCTH

bubmmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmoteka IIOK
https://m.edsoo.ru/ff0c84ae

bu6morexa IJOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o061maromuit ypok
«INEKTPOJUHAMUKAY»

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



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

KonTponbHas pabota
0 TEME
«DNEeKTPOCTaTHKA.
66 [TocTostHHBIN
AIEKTPUUYECKUH TOK.
Toxku B pa3nu4HbIX
cpenax»

PesepBHBIN ypOK.
KoHTtposnbHas padorta
10 TEME

67

"OnexkrpoauHaMuka"

Pe3epBHBII ypOK.
68 Oo6o06maronuit ypox
o temaMm 10 kracca

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmoteka IIOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuyecTBO 4acoB

DJIeKTPOHHBbIEe HU(pPOBbIE

Jr:;')ﬂ Tema ypoka Beero Kontpoabnbie IIpakTuueckue i[:;:ennﬂ oOpa3oBaTejibHbIE
padoThI padéoTbI pecypchl

ITocTostHHBIE MAarHUTHI
1 X B3aHMOJICHCTBHUE.

1 MarauTHo€ MoJie. 1 bu6mmoreka IJOK
BekTop marauTHOU https://m.edsoo.ru/ff0c9778
WHAYKUUH. JIuHuN
MarHUTHOW UHAYKIIUU
MarunurtHoe 1oJie
MPOBOJIHMKA C TOKOM.

2 OII)'ILIT ngTena. 1 bubmmorexa [IOK

. https://m.edsoo.ru/ffOc98fe

BzanmopeiicTBue
MPOBOJHUKOB C TOKOM
JlabopaTopHas pabota

3 «3yuenue 1 1 bubmuoteka [JOK
MAarHUTHOTO TIOJIS https://m.edsoo.ru/ff0c98fe
KaTYIIKU C TOKOM)
JlericTBME MarHUTHOTO
T10JIs1 Ha TIPOBOJHUK C

4 tokoM. Cuna Ammepa. 1 1 Bubmmorexa [OK

JlabopartopHas pabota
«HccneqoBanue

https://m.edsoo.ru/ff0c9ac0



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

JIEHCTBUSA
MOCTOSHHOTI'O MarduTa
HA PAMKY C TOKOM»

JlecTBME MarHUTHOI'O
MOJIS1 HAa IBUKYILYHOCS
3apsHKEHHYIO YaCTHILY.
Cuna Jlopenna.

Pabota cuinel JlIopenna

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c9df4

DJIEeKTpOMarHuTHas
naaykuus. [lorok
BEKTOPa MarHUTHOMN
1503018731121, 06 VI (@
WHAYKIHAH. 3aKOH
3JIEKTPOMArHUTHOU
nHaykuuu Papanes
JlabopartopHas pabota
«HccnenoBanne
SIBJICHUSA
3JIEKTPOMArHUTHOU
WHTYKIIT
NHAyKTUBHOCTS.
SBnenue
camouHaykiuu. J/1C
CaMOUH]TYKIINH.
DHeprusi MarHUTHOTO

butmoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmoreka IIOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TOJIST KaTYIITKH C
TOKOM.
DJIEKTPOMarHuTHOE
noJie

TexHuueckue
YCTPOWCTBA U UX
MIPUMEHECHHUE:
MMOCTOSIHHBIC MarHUTHI,
3JIEKTPOMArHUTBHI,
3JICKTPOJIBUTATEIb,
YCKOPHUTEIHN
3JIEMEHTAPHBIX
YaCTHII,
WHAYKIHOHHAS [€Yb

10

Oo6o0mmaroiuii ypok
«MaruutHoe nose.
DJIeKTpOMarHuTHas
WHITYKITHAS

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padorta
1o teme «MaraurHoe
noJie.
DJIEKTPOMArHUTHAS
WHTYKITUS

bubmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CBo0OOIHBIE
MEXAHUYECKHUE

but6moreka [JOK
https://m.edsoo.ru/ffOcaf06



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

KOJICOAHHS.
['apmoHnueckue
KOJICOaHUSI.
YpaBHeHHne
rapMOHUYECKHUX
KOJICOaHHHA.
[IpeBpanienue
SHEpPruu

13

JlabopartopHas pabota
«HccnemoBanue
3aBHCHUMOCTH TIEPHO]Ia
MaJbIX KoJjieOaHui
rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChI
rpy3a»

14

KonebarenpHbIit
KoHTYp. CBOOOAHBIC
AIEKTPOMArHUTHBIC
KojeOaHus B
HIeaabHOM
KoJIe0aTenLHOM
KOHTYpeE. AHalOTus
MEXITY
MEXaHUYECKUMH U
AIIEKTPOMATrHUTHBIMHU

bubmoreka IIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cb820

KOJICOaHUSIMU

15

®opmyina TomcoHa.
3aK0H COXpaHECHUS
SHEPTHUHU B UJICATHHOM
KoJ1e0aTeJIbHOM
KOHTYpE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencrasienue o
3aTyXaroIINX
KOJICOaHUSIX.
BrinyX1eHHBIE
MEXaHUYECKHUE
Kojebanus. PezonaHc.
BrinyX1eHHBIE
AJEKTPOMAarHUTHbHIE
Kosie0aHus

IIepeMeHHBIN TOK.
CuHycounaIbHbIN
IIEPEMEHHBIN TOK.
MoutHocTh
IIEPEMEHHOTO TOKA.
AMIUITUTYIHOE U
JIEUCTBYIOLLEE
3HAYEHHE CUJIbI TOKA U
HaINpsOKEHUS

Tpancdopmarop.

bu6moreka IJOK
https://m.edsoo.ru/ffOcbb86

bubmoreka IIOK
https://m.edsoo.ru/ff0cbd34



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

19

[IpousBoacTBO,
nepenayda u
nmoTpedIcHNe
BJIEKTPUUYECKOMN
SHEPIruun

YeTponcTBo u
MPAKTUYECKOE
MIPUMEHEHUE
3JIEKTPUUYECKOTO
3BOHKA, T'€Heparopa
MIEPEMEHHOTO TOKA,
JIMHUH
3JIEKTponepeaay

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

20

21

DKOJOTUYECKUE PUCKHU
[IpY POU3BOCTBE
ANEKTPOIHEPTUH.
Kymbrypa
WCMOJIb30BAHUS
AIEKTPOIHEPTHUH B
MOBCEIHEBHOMN KU3HU

MexaHU4EeCKHUE BOJIHBI,
YCIIOBHS
pacnpoCTpaHEeHUs.
[Tepuoa. Ckopocthb
pacnpOCTpAHEHUS U

but6moreka [JOK
https://m.edsoo.ru/ffOccab4



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

JUIMHA BOJIHBI.
ITontepeunsie u
IIPOJIOJIbHBIE BOJTHBI

22

3ByK. CKOpOCTB 3BYKa.
I'poMKOCTB 3ByKa.
BeicoTa ToHa. TemOp
3BYyKa

bubmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTpOMarHuTHbHIE
BOJIHBI, UX CBOMCTBA U
ckopocTb. [lIkana
AIEKTPOMArHUTHBIX
BOJIH

bubmmoreka IIOK
https://m.edsoo.ru/ffOccfe0

24

25

[TpuHLIMIIBL
PaIMOCBSI3U U
TCJICBUJICHMS.
PazButne cpeacrts
cBsa3u. Pagnosioxkanus

KontponbHas paborta
«Koiebanus u BOIHBI»

butmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuueiiHOE
pacrpocTpaHeHue
CBETa B OJTHOPOJHOM
cpene. ToyeuHbli
HWCTOYHUK cBeTa. JIy4u
CBETa

but6moreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

32

OTtpaxxeHue cBera.
3aKOHBI OTPAKEHUS
ceera. [loctpoenue
n300paKeHui B
IUIOCKOM 3€pKajie

[Ipenomnenue ceera.
ITonHoE BHyTpEHHEE
OTpa)KeHHE.
[IpenenpHbIN yroma
IIOJIHOI'O BHYTPEHHETO
OTpa)kKeHUs
JlabopartopHas pabota
«3mepenne
ITOKa3aTess
MIPEJIOMIIEHUS CTEKIIA»

JInnssl. [locTpoenne

M300paKeHHI B JIMH3E.

dopMysa TOHKOU
JINH3BI. Y BEJIUYCHUE
JIMH3BI

JlaboparopHas pabota
«HccnenoBanue
CBOMCTB M300paKeHHIA
B JIMH3aX»

Jucnepcus csera.

bubmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmoreka IIOK
https://m.edsoo.ru/ffOcd7f6

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd67a

butmoreka [JOK
https://m.edsoo.ru/ff0cddle



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

33

34

35

36

37

C0XHbIN cOCTaB
oenoro cera. I[BerT.
JlabopaTopHas pabota
«Habmonenune
JTUCTIEPCHH CBETA

WNuTepdepenmus
ceera. Judpakuus
CBeTa.
HudpakuroHHas
peimeTKa

[TonnepeunocTh
CBETOBBIX BOJIH.
[Tonmapu3zanus cBera

OnTtuyeckue MpuOOpPsI
1 yCTPOWCTBA U
YCHOBUS UX
0e30macHoOro
MIPUMEHEHUS
I'panunbr
MPUMEHUMOCTHU
KJIACCUYECKOMN
MexaHuku. [loctynarsl
CIIELIMAIIBHON TEOPUU
OTHOCUTENBHOCTH

OTHOCUTEIBHOCTD

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcf02e

bubmoreka IIOK
https://m.edsoo.ru/ffOcf862

bubmoreka IIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJTHOBPEMEHHOCTH.
3amenJieHne BpEMEHU
Y COKpAICHUE JTUHBI

https://m.edsoo.ru/ffOcfa4?2

DHEPrusi U UMITYJIbC
PEIATUBUCTCKOM
yacTunbl. CBSI3b

bu6mmoreka IJOK

38 MAacChI ¢ SHEpTrueH https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTUS
MTOKOS
KoHntposnbHas pabdorta

39 «Ontuka. OCHOBBI bubmmoreka IIOK
CTICIIUATBHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTI
®otoHbl. PopMmyna

40 [Tnanka. 9H€I;)FIZISI u Bubmmorexa [OK

https://m.edsoo.ru/ffOcfel6

MMITYJIbC (POTOHA
OTtkpblITHE U

41 HCCJIEIOBAaHHUEC bu6mmoreka IJOK
doroaddexra. OnbIThl https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akoHbI Pororddekra.
ylzaBHeHvHe bubmoreka IIOK

42 OUWHIITENHA I

dboTorddexra.
«Kpacnas rpanuma»

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dboTodrddexra

43

JlaBieHue cBera.
Omertel I1. H.
JleOenena.
XUMHYECKOE JICHCTBUE
CBeTa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d04a6

44

45

46

47

Texauueckue
YCTPOWCTBA U
MIPaKTUYECKOe
MpUMEHEHNE:

(b OTO3JIEMEHT,
dboTONaTUUK,
CoJIHEUHas OaTapes,
CBETOJINON

Pemenue 3agau mo
TeMe «DIJIEMEHTEI
KBAHTOBOU OITUKH

Mogenb atoma
Tomcona. OnbITHI
Pezepdopaa no
pacCestHUIO 0-YaCTHII.
[imanerapHas Mmoaemnp
aToMa

IToctynarer bopa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0302

bubmoreka IIOK
https://m.edsoo.ru/ff0d091a

bubmoreka IIOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

49

N3znyuenue u
norjouieHne GoToHOB
TP IIEPEX0JIE aTOMa C
OJIHOTO YPOBHS
SHEPIrUM Ha APYTroMu.
Bunbl ciektpos

BonnoBsle cBOMCTBA
gacTuI. BoiHEI 11e
bpons.
KopnyckynsipHo-
BOJTHOBOM JTyajIu3M.
CrnoHTaHHOE U
BBIHYXJICHHOE
W3JIy4YCHUE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0ca8

50

o1

OTtkpbiTHE
PaaMOaKTUBHOCTH.
Omnsitel Pezepdopaa
IO OIPEACIICHUIO
cocTaBa
PaIMOaKTUBHOIO
M3ITYYEHUS
CaoiicTBa anbpda-,
Oera-, ramMMa-
u3ny4yeHus. BiusHaue
PaANMOAaKTUBHOCTH HA

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

JKUBBIC OpIraHU3MBbI

52

OTKpBbITHE IPOTOHA U
HEUTpoHa. M30TOIbI.
Anbda-pacna.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaz. ['amma-
U3IIy4YECHHE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3U
HYKJIOHOB B SIIpE.
SAnepHble peaknnu.
SAnepHslil peakTop.
[IpoGnemsl,
MEpPCIEKTUBBI,
3KOJIOTUYECKHUE
ACMEKTHI SIEPHOMN
SHEPIreTUKH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

DJleMEeHTapHbIE
yacTullpl. OTKpBITHE
Mo3uTpoHa. MeTobl
HaOJIIOICHHS 1
perucTpanuu
AJIEMEHTaPHBIX
yactull. Kpyrnsliid cron
«DyHIaMEHTAIIbHBIE

but6moreka [JOK
https://m.edsoo.ru/ff0d0e38



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

B3aUMOJIEMCTBHS.
EnuncTBO hmznueckoit
KapTHUHBI MUPa»

55

Drarnbl pa3BUTHS
ACTPOHOMMUH.
[IpuknagHoe u
MHPOBO33PEHYECKOE
3HAYEHUE
actpoHoMuu. Bun
3BE3THOTO Heba.
Co3sBe3nus, sipKue
3BE3JIBI, TNIAHETHI, UX
BHIMMOE JIBHKEHUE.
Conneunas cuctemMa

56

Comune. Conneunas
aKTUBHOCTb. McTOUYHHMK
sHepruu CoiHIa U
3BE3N

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKH.
3BE3/bI ITTaBHOM
MOCJIEA0BATEILHOCTH.
Buyrpennee crpoeHue
3B€371. COBpEMEHHBIE
MpEeACTaBICHHS O




MPOUCXOXKICHUN U
sBorornu CostHIA 1
3BE3

58

59

Mueunsin [IyTe —
Hama [ amakTuka.
[Tonoxxenue u
nBmwkeHne CoaHIIa B
I'anakTuke.
l'amaktuku. Y€pHbIe
JIBIPBI B sJIpax
raJakTHK
Bcenennas.
Paz0eranmne rajakTuk.
Teopus bonbmioro
B3pbIBa. PenukToBoe
H3JTyYCHHUE.
MeTtaranakTuka

60

61

62

Hepemennsie
poOJIeMbI
aCTPOHOMHH
KoHntposnbHas paborta
«JIeMEHTHI
aCTPOHOMHH U
acTpou3uKm»

O6o06mmaronuii ypox.




Ponb duszuku u
ACTPOHOMHHU B
AKOHOMHYECKOM,
TEXHOJIOTHYECKOM,
COLIMAJIBHOM U
ATUYECKOU cepax
NESITeIIbHOCTH
YeJIOBEKa

63

O6o0marommi ypox.
Pounb u MecTo $puzuku
Y aCTPOHOMUU B
COBPEMEHHOW HAy4YHOU
KapTHUHE MUpa

64

65

Oo6o0maromuit ypox.
Ponw pusnueckon
TCOPHUU B
dbopmupoBaHUU
MPEJICTAaBICHUH O
(u3HUecKoil KapTHHE
MHUpa

O060061marmui ypoxk.
Mecto puznueckoit
KapTHUHBI MUPA B
o01eM psny
COBPEMEHHBIX




€CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUM O
IIpUpOJE

PesepBHbIl ypoOK.
66 MarsauTtHoe 1noJie. 1

DJNIeKTpOMarHuTHas
WHIYKIIHS

PesepBHbIl ypoOK.

Ontuka. OCHOBBI

67 . 1
CIIeMAIbHOU TEOpUHU

OTHOCHUTCIIbHOCTHU

PesepHblii ypok.

KBanToBas dusuka.

68 DJIEMEHTBI 1
ACTPOHOMMU U

acTpo(u3uKu

bubmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO

YACOB I1O ITPOI'PAMME 08



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoii H.A., AkiinonepHoe o61mecTBo «M3marenbcTBo
«ITpocsenienue»

» Guzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiectBo «M31aTeabcTBO

«ITpocBenieHue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/28/
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