MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUMA TIpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoin Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm DPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMHM IpeameTraMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHUsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromniem mupe. IKoabHBIN Kypc GU3NKH — cHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydenne Qu3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
oObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0JI B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O0YyYaroluXCsl.
Jlns  6a3oBoro ypoBHS Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUCHHUYECKUX
MpaKkTUYECKUX padoT. BbiaeneHne B yKa3aHHOM MepeyHe J1abopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM  obOecrmieumBaeTcs  OBIAJACHUC
OoOy4YaromMMHUCs YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIIEI0BAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYWH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha yPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHoe OOOpyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBICHHA W  MPOIECCOB, OJMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYEHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIJICKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecTieunBaeTCsl PEIICHUEeM CISAYIOIMMX 3a/1ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPEHETO O0IIero oOpa3oBaHuUs:



npuoOpeTeHue  CUCTeMbl  3HaHMM 00  o0mmx  (u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(YU3HKHY;

(GopMUpOBaHHE YMEHUH TPUMEHATh TEOPETUYECKUE 3HAaHUSA IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
¢u3znyeckoil Monenblo, 3ajay, MOoJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3ianue (pU3NYECKON MOJEIH, aleKBaTHON YCJIOBHSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U IPOBEICHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIIOBHUH JJIsl pa3BUTHS YMEHUN MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUusT J1abOpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOCHHOCTEHN 00yJaroNuXCsl.

COIAEPKAHUE OBYUEHUA

10 KVIACC

Paszpnen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHMA

du3nka — Hayka O mpuponae. HayuHble MeTOIbl MO3HAHHS OKPY>KAOIIETO

MUpa.

Ponp okcnmepumeHTa W TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUNM W TIporieccoB. HayuHbie THUIIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBLHOCTH JIFOAEH.



Llemoncmpayuu
AHanmoroBele W MHU(POBBIE HN3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIE
JTaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcu€ra. Tpaekropus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOCKIIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpPSMOJIMHEWHOE ABMkeHUE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, NYyTH U [EPEMEIICHUs
MAaTEPUAJIbHON TOUYKU OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpeHUEe CBOOOIHOTO MaiCHUSI.

KpuBonmHenHOE  nBMKEHWE. J[BMKEHHWE  MaTepuanbHOW  TOYKM IO
OKPYKHOCTH C ITIOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u vacrora oOpamienus. LleHTpocTpeMHUTENIbHOE YCKOPEHUE.

TexHn4eckrue YCTpPOWCTBA M TMPAKTUYECKOE IMPUMEHEHHE. CIUJIOMETD,
JIBUKEHHUE CHAPAJIOB, LIEMTHBIE U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBanHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3ydyeHne HEpaBHOMEPHOTO JBHKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, MPONUICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun  otHocutTenbHOCTH  ['anmunesd. IlepBweii  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUIS MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

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

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, cCKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHusl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIN Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBug
paBHOBECHUS TBEPAOIO TEJIA.

TexHuyeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMalluu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUS TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyenue ABMKEeHUs1 OpycKa 1Mo HAKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BOHUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpallEHUS.

Tema 3. 3aKkonbl coXpaneHus 6 MexaHuKe

NmMnynbec MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbec cUllbl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa crinl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHs yIpyro
nedbopmupoBaHHOW — mpyxkuHbl.  [loTeHIManpHas  SHEpPrUs Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loTeHmmanbHBIE W HENOTSHIIMAIBHBIC  CHJIBL CBsi3b  paboOTHI
HEMOTECHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCa.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHOW YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanre CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHHMYECKON YHEPTUH
TeJla Ha MMPUMEPE PACTHKEHUSI PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS HU
B3aMMOJCUCTBUS YacTULl BelecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TE U OOBSCHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJnekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana temmepartyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACAbHOrO rasza. AOCOJIOTHas TemIieparypa Kak mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOTO JBMKEHMS dactul] rasa. lllkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECIUHEHUN.

OnpIThl 10 U PYy3UN )KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEabHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEeIMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH pH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh PO1IECCOB B IPUPOIE.

TeroBpie  mammbbl.  [IpUHIUNBL ~ OEWCTBUS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBbIX MaimuHax. KodpuiuMeHT moie3Horo
nericTBus TeruioBod MmammHbl. [{ukn KapHo um ero ko3pduuImMeHT MOIe3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkKW u3 OYyTHUIKM MOJ JCHUCTBUEM CXXATOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHYyTpEHHEW SHEpTUM (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENISI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachlleHHBbI map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTajuIM3anus. Y AelibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYyYSHHUS] COBPEMEHHBIX MaTe€pUasoOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIECHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

M3mepeHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. JiaekrpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYecKHil 3apsa. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3EKTPUYECKUN 3apsi.
Onektpuueckoe mosne. Hanpsok€HHOCTh — 3nekTpuueckoro mnois.  [IpuHiun
CYIIEPIIO3ULIUN BJICKTPUUYECKUX TOJIEH. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuwman.  Pa3HocTh
MOTeHIUANOB. [IpOBOAHUMKM W JOMIJNEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JnanexkTpruyueckas IpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHnaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DJIIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.



[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXKAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctoununku Toka. Cuina toka. [I0CTOSITHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
ITocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABUKYILAsI CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX TyYKOB.

ITonynpoBOIHUKHY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHIT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [lna3zma.

TexHudeckrue YCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

N3mMepeHune CUIIbl TOKa U HATIPSIKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuania.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWKYIIEH cuiibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUSL.

3aBUCHUMOCTh CONIPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyeHne cMEIaHHOTO COETMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHWKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue 3nexTpoiausa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISIETCS C
y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbId (hakT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (OyHKIMS,
napabona, runep0osia, uxX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMKEHHUE B XKUBOW mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJMTUYECKAS UCCOLMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBUKEHUH C UCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHUKE, MOJIIMITHUKK, HCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYyTUE), JIBUraTeib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
NOJIyYEHUS] COBPEMEHHBIX MAaTEepHaJOoB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AJIEKTPOHArpEeBATEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 3. Maznummnoe noje. I1eKmMpoOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM WHAYKUMH. KapThHAa JMHWKA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIMH
MAarHATHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTtena. BzanmoaeicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAalIPABJICHHE.

Cuna Jlopenua, e€ Monyib M HanpaBlIeHKE. /[BHKEeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKIUU. OJIEKTPOABIKYLIAs CUila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe 3leKTpUYECKOE TOJIe. ODJEKTPOABWKYINAA CUla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTb.  SIBIGHME CAMOMHIYKUMH. OJIEKTPOABMXKYILAS CHJIA
CaMOWHYKLIMH.

OHEPrust MAarHUTHOTO ITOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYyKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME 3IIEKTPOMAarHUTHON MHIYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBieHrEe CaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne neMCTBUSI NOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.



HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpOMAZHUNIHbIE KOJ1€0AHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonnueckue xonebanus. Ilepuoxa, wactota, ammumryaa u (aza kojaeOaHU.
[Ipy>XMHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHBIMU KoneOanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KoJiebanus. PezoHanc. BeiHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJAHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DICKTPUUECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TPHU MPOU3BOJCTBE eKTpodHepruu. KynbTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasTHUK).

Hablmroienne 3atyxaromux KojJeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJICOAHU.

HaGnronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPa, KaTYyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYM AIEKTPONEPEAAUH.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJIeOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIEN0BATENBHO
COCIMHEHHBIX KOHJEHCATOPA, KaTYIIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL



MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeyHble W IPOJOIBHBIE  BOJIHBI.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIBI.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JIUArHOCTHKAa B TEXHUKE W MEIAULHMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeioMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6nronenue narepdepeHunu u guppakiud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
IpesioMJIeHUE, MoJspu3auus, Judpakuns, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyd cBera. ToUEUYHBIM HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojl IOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. LBer.

ColOuparomue U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHune wm300pakeHMid B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeIUYEHUE,
JIaBaeMoe€ JIMH30MU.

IIpenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYMOB TIPpM TAJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyecknue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE W IPEIOMIIEHUE CBETA.
OnTrueckue npuOOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB N300pakKeHUN B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Habmronenune natepdepeHinm cBera.

Hab6monenune nudpakium ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomyyenue cekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Hab6mronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHune noka3aress npesioMJICHUs CTeKIIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [loctynaTsl
CHEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTHUIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. DHEPIHS
ITOKOS.

Pazgen 7. KBanToBasi gpusuka
Tema 1. Inemenmol K6AHM OGO ONMUKU



®otonbl. opmya [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPruUs
U UMITYJIbC (OTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onpitel A. I'. CToseroBa. 3aKOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiay
dboTtoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE TpPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI SHEPIHMH Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KoprycKynsipHO-BOJIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGmronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
panuoakTuBHOTO wu3nydyeHus. CBoiicTBa anbda-, Oera-, raMMa-u3ITydCHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30Tomnsl.



Anbda-pacnaa. ONEKTpPOHHBIA M TO3UTPOHHBIN OeTa-pacnaa. [amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT Macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOieMbl U MEPCHIEKTHUBEI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTobl HaOJIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAecTBYs. EAMHCTBO (M3HYECKOM KapTHHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U NMPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pazgen 8. JiieMeHTHI ACTPOHOMHUM M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnast ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNICHUs] TIOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311s CeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3/bI.

Habnronenus B Teneckon JlyHsl, manet, Maeunoro Ilyru.



O0o01marmee NOBTOPpeHUe

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
1 aCTPOHOMHUH B COBPEMEHHON HAyYHOH KapTHHE MHPA, POJb PU3NUECKON TeOpuu
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHPa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISICTCS C
YYETOM COAECPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, TUIoTe3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0/ICHUE, SKCIIEPUMEHT, MOJISJIMPOBaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxka: pemIeHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEyTrOJbHUKOB,
ompeiesIeHHe IUIOMIAIU TUIOCKUX (GUryp i 00BhEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpPHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
pajyaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB Y MOJICKYJI, KPUCTAIIMYECKAsA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYSCKOM PEIETKHA, CHEKTPaJIbHBIN
aHaJu3.

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

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yueOHOTO TpenMera «®Pu3MKa» HA YPOBHE CPEIHEro O0OIIero
oOpa3oBanus (0a30BbIi YPOBEHB) JOJKHO OOECTICUUTHh JOCTHKEHUE CIEHYIOIINX
JMYHOCTHBIX, METAIMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.



JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONUXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKUX TyMAaHUCTUUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B HMHTEpPECaX TPa)KJaHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alIluy;

YMEHHE B3aUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOYAsk SCTETUKY HaydYHOTO TBOPUYECTBA,
npUCyIIero (pu3nyeckoi HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEpPEC K Pa3IUuHbIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (PU3UKON M TEXHUKOW, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0,10THYeCKOr0 BOCIUTAHUS:



c(hOPMHPOBAHHOCTh JKOJOTHMUECKOW KYyJNbTYPhI, OCO3HAHHE TJI00ATHHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JICMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JIEATebHOCTH SKOJOTWYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAay4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
u3yuyeHus: (U3UKU  OCYILECTBISATH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYAJILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe JelCTBUSA
ba3oBble 1oruyecKkue 1eMcTBUA:
CaMOCTOSITENNFHO ~ (OPMYNHUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JEeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS,;
BBISIBJISITh  3aKOHOMEPHOCTH ¥ TPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(U3HYECKUX SIBICHUSAX;
pa3pabaTeiBaTh TUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.
ba3oBble uccienoBareJbCcKue 1eHCTBUA:
BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMH TMOHATHSIMH W METOJaMU
bu3nUecKoil HayKH;
BJIa/IETh HaBBIKAMHU y4eOHO-MCCIIEI0BATEIbCKOW U MPOEKTHON AESITeNbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJACP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;
BJIQIETh BUAAMU JEATEIBHOCTH 10 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3oBaHUI0 M NPHUMEHEHHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IMPOEKTOB B 00J1acTH (DU3UKH;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajauy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJIyYEHHBbIE B XOJE PpEIICHUS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTh 3HaHUA 10 (U3MKe B MTPAKTUYECKYIO 0OJACTh
KHU3ZHEICSITSIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE albTEPHATUBHBIC PELICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHUs MHPOpPMAIUU (PU3UUIECKOTO COMEpKaHUs M3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH IOWCK, aHaJM3,
CUCTEMATHU3alUI0 U HHTEPIPETALNI0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTMI B PElIEHHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcoCOEpexKeHMs, IMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHaYeHUsI THPOPMALIUH U LEIEBON ayAUTOPHUHU, BHIOMPAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yalU3alllu.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

OCYIIECTBJISATh OOIIEHWE Ha Ypokax (U3MKH W BO BHE-YPOUHOU
JIESITENBbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud MW CMST4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPE/CTB;

IMIOHMMAaTh M MCIIOJB30BaTh MNPEUMYILECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEHUCTBUH C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOI0 YJIEHA KOJIJIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranuzamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NI€ATEIbHOCTh B 00JAacTH
(U3MKM W acCTPOHOMHUH, BBISBIIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PEIICHHs] PACUETHBIX M KA4YE€CTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUI;

UCITOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYrMX I[P AaHAJINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHAINU3E pe3yJIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPaAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro o0imero oOpa3oBaHus Yy OOyYaroIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAOIar afo A
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAILHOU CepHl,
OBITh YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIalnTUPOBATHCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOILICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTMH, B IPAKTUYECKON EATEIBHOCTH JIIOJIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOIEICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMoOJIelicTBUE Tell, Tuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALHUs, KUIICHHE,



BJIAJKHOCTbH BO3/1yXa, MOBBIIEHHUE JABJIICHUS I'a3a IIPU €r0 HAIPEBAHUU B 3aKPBITOM
COCyZ€E, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3Ysl (U3UYECKHE BEIUYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
MMITYJIbC T€JIa, KNHETUYECKasd YHEPrusl, MOTCHUUAIbHAS YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh; NPH ONKHCAHUU MPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3yEeMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIIKNE JTAHHYIO (PU3HYECKYIO BEJIMUHMHY C JAPYTUMHU
BEJIMUYUHAMU;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONB3Ysl (U3MUYEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKEHHS MOJICKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PGUIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICT HCMHOJb3YyEMbIX BEJIMYMUH, HUX
o00O3Ha4YeHUsT U E€IUHMIIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMHU BEIUUMUHAM;

OIIMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PAa3HOCTh MOTEHIINAJIOB;
IpU  OINHCAHWHM TIPAaBUJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIWHHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (U3UYECKYIO BEIUIMHY C IPYTUMHU BEIMUNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3nUecKue
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BceMHupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DHHEPruM, 3aKOH COXPAHCHUS HMITYJIbCA,
NPUHIMI CYNEPIO3UIMA CWJI, TPUHIUN PABHONPABUS HHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYII C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JCHCTBUS  MAaIllMH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuvaTh YCJIOBHsS UX OE30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM JKU3HH;

BBITIOJTHATDh DKCIICPUMEHTHI 110 HCCIIEIOBAHUI0 (DHU3WYECKUX SBICHUH M
MPOLIECCOB € HCIOJIB30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHHM, MPU STOM



dbopMmynupoBath mpobOiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(GbOopMyIUpPOBATHh BHIBOIHI,

OCYILECTBIIATh NMPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJb30BaThb W3BECTHBIE
METO/bI OLICHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMIPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(¢uKcHpoBaTh peE3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B
BUJI€ TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pEeIlIeHus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIBbHOCTD
MOJIyYE€HHOT0 3HaueHus1 (PU3NUECKOI BEIINUNHBI;

pelaTh KaueCTBEHHBIE 3a7aU: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
[EMOYKY PACCYXJCHUU C OMOpON Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  y4uyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATh MOTyIaeMyI0 HH(POPMAIIUIO;

IPUBOJIUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpyNIe C BBHINOJHEHHEM pPAa3IMYHBIX COIUATBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPyNNbl, PalMOHAIBHO paCHpeneisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, a€KBAaTHO OLIEHUBAThH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIINXCSl YMEHUM:



JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA,

YUUTBIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MO/Ieei:
TOYEYHBIN JEKTPUUECKUI 3apsii, Jyd CBETa, TOUEUHbII HCTOYHHUK CBETA, s/I€pHas
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MPH PEIIeHUH (PU3NUIECKHX
3a/1ay;

pacrno3HaBaTh (puU3MUECKUE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DJIEKTPUUYECKAsl TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJCVCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacCHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOJAApU3alUs CBETa, JHUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs MW HCKYyCCTBEHHAs
PaauOaKTUBHOCTB;

ONKCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJb3Yys (DU3UUYECKUE BEIMYMHBIL:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, HIEKTPUUECKOE HANpPSKEHHE, JIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CHJa TOKa B MpOLEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUIA
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIWYMHY C JAPYTHUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, EPHO]T MOTypacnaga, SJHEPTUs CBA3U
aTOMHBIX SiJIep, TPU OMHUCAHUM TPABWIBHO TPAKTOBATH (DUBUYECKUM CMBICT
WCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIaHHYI0 (U3UYECKYI0 BEIMYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAYCHUE (PU3NUECKON BEITUUNHBIL



aHAMM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENIHLHOTO U MapajieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKkOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia pororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, nmocryiarel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

OMPENIEeNATh HAMIPABIICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmriepa u cuiibl JlopeHia;

CTPOUTb U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpPOBATH BHIBO/IBI,

OCYILIECTBIISITh NMPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUYECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSAMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATh
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BHUJAC TaOIUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o00opyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIC JIsI €€ pEeIICHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJTYYE€HHOT0 3HaueHUsI GU3UIECKON BEIIMUUHBL;

pelaTh Ka4eCTBEHHBIC 33/1a4d: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKJCHHI C OMOpOM Ha HM3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3uYECKHe ABIICHUS,



UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4eOHOW M HAYYHO-TIOMYJSIPHON MH(POpPMAIUH, MOJTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA MX 0€30IacCHOr0 MCIOJIb30BAHUS B ITOBCEIHEBHON
KU3HH;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYIKAIOILEH CpEACE;

paboTatb B TpYINIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYyNIbl, PAUUMOHAIBHO pacOpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 0 0 hitps://m.cdsoo.ruw/ 74 172
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5 0 0
fHeMatia https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Huramiia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 | bubnmnorexa [JOK
’ TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOJUHAMUKHI 10 1 0 hitps-//m.edsoo.rw/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
4 MCKTPOCTATHKA 10 0 : https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 0
pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 3
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HanmenoBaHmue pa3jesioB U TeM undposbie
Ne i/m P Kourpoabubie IIpakTnyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosie. DIeKTpOMarHuTHAs 1 1 3 bubnnoreka [JOK
’ WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4YecKHe U AJIEKTPOMArHUTHBIC 9 0 | bubnmnoreka [JOK

KoJicOaHus

https://m.edsoo.ru/7f41c97¢
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29 MexaHnYecKHe U 3JIEKTPOMArHUTHbBIC 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
73 Onuka 10 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 | bubnnorexka [HOK
' OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW OITHUKH 6 0 https://m.odsoo.rw/7#41c97c
bubmuorexa [JOK
4.2 4
Crpoetne atoma 0 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
4. A
3 TOMHO® AApO > 0 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU
bu6mmorexa [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 hitps-//m.cdsoo.ru/7f41c97c
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOIEE IIOBTOPEHUE
bu6mmorexa [IOK
A 4
6 Obobmarouee nosToperie 0 https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4



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

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 4 7

IMOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC

KosmuecTBo yacoB JJIeKTPOHHBIE
Ne Hara undgposbie
n/n Tewa ypoka Bcero Kontpoabneie  Ipaxruyeckue u3ydeHus: o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsbl
®du3nka — HayKa 0 IPUPOJIE.
Hayunsbie MGTZ)II)I HO?I;)H’:H;[S{ 1 0 0 Bubmmorexa LHOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIET0 MUpPa
Ponb u MecTo pusuku B
(dbopMUPOBAHUU COBPEMEHHOM 1 0 0 bubnmnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHnyeckoe IBUKEHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 0 0 bu6mmorexa [IOK
nBwxkenusd. [lepemenienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMEpHOE ITPsAMONIMHEITHOE 1 0 0 bubnnorexka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEeHHOE MPSAMOIUHENHOE 1 0 0 bubnnorexka [JOK



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

JIBIDKECHUE

https://m.edsoo.ru/ff0c372¢

CBoOogHoOe majieHue. Y CKopeHue

bu6mmoreka [IOK

6
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BU>XEHUE.
7 JIBrmkeHHe MaTepHUallbHOM TOUYKH I10 bubmoreia HOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[Ipunuun otHocuTenbHOCTH ["anumnest.
8 HNuepryanbHbIe CHCTEMEBI OTCUETa bubmorexa [IOK
p . ’ https://m.edsoo.ru/ff0c3be8
[TepBeiii 3akoH HeroTOHA
Macca tena. Cuia. [punnun
9 cylepno3uiuy cui. Bropoii 3akoH bubmorexa [TOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MatepuaibHON TOUKH
10 Tpetuii 3akoH HeroToHa 11 bubnnoreka [JOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro TsaroreHus. Cunia
11 TspkecTu. IlepBas kocMuyeckas bubmorexa HOK
PP https://m.edsoo.ru/ff0c3d00
CKOpOCTb
12 Cwua ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK
TEJa https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koaddbunment tpenus.
13 Cuna Zﬁn OTI/IBJ‘IGI-(})I/I(lf){ npu BI/IE(GHI/II/I bubmorexa LOK
p P https://m.edsoo.ru/ff0c3f76
TeJa B KUIKOCTH UJIU ras3e
[TocTynarenbHOe U BpaliaTelibHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmenTt cuisl. ITnedo cunel. YemoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
15 HNMnynsc MaTepuanbHOU TOYKH, bubnnorexka [JOK

CUCTCMbI MaTCPHUAJIIbHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c3be8
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Nmnynbe cunbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE NBUKECHME

16

Pabota n MOLIHOCTD CHIIBI.
Kunerndeckas sHeprust MaTepuanbHON
Touku. Teopema 00 U3MEHEHUHU
KMHETUYECKOU SHEPIUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHumanbHast SHEPTHSL.
[MoreHumanpHas 3HEPrHsl yIPyro

e OPMHUPOBAHHOM MTPY>KUHBL.
[MoreHumanpHas HEPrHsl TeJa BOJIU3U
MOBEPXHOCTU 3eMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsA3b pabOTHI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKON
SHEepruu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOTHI CHIIBI C
N3MCHCHUECM MGX&HI/I‘IGCKOﬁ BHCpFI/II/I
TeJa Ha IPUMEPE PaCTHKCHHUS
PE3NHOBOTO KIyTa»

20

21

22

KonTposabHas pabora no teme
«Kunemaruka. /[nnamuka. 3aKOHbI
COXPAHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
neuxenue. Audpoysus

XapakTtep JBHKEHUS U

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

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



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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B3aUMOJICUCTBHUS YaCTHIL BEIICCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEI

23

24

25

Macca monekyn. Konnuectso
BemectBa. [locTtostnHas ABoraapo

TemnoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temneparyp
Ienascus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcouroTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JBUKCHHS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH MEXKAY
napamMeTpamMu COCTOSIHUS
pa3peXeHHOTO ra3a

I/I30Hp0ueccm B UACAJIBHOM Ira3€¢ M X
rpa(pnqecxoe MNpEaACTaBJICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
crioco0On! €€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasza

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tennonepenaun

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

https://m.edsoo.ru/ff0c5¢36

bubmuorexa [JOK

32 K
O/IMHICCTBO TCILTOTRL pH . https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AnuabaTHbIN poLecce

3 [IepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
INPUMEHEHNE K U30IIpOLIECCaM https://m.edsoo.ru/ff0c5efc
Heob6paTumocTs mporeccoB B

34 npupoje. Bropoii 3akoH bubmmorexa [OK

prposie. BIOp https://m.edso0.ru/ff0c6230
TEPMOJUHAMUKU

35 [Tpuniun gevicteust u KII1/ TermoBoit bu6mmoreka [IOK
MallIUHbI https://m.edsoo.ru/ff0c600a

36 Huki Kapno u ero KI1J{

37 DKosoruyeckue npoodaemMbl
TEIUIOIHEPTETUKU

18 Ob6o6maromuit ypok «MoekyJisipHas bubnnorexa [HOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas padbora no teme

39 «MonekynsipHast puzuka. OCHOBBI bubmmorexa [TOK

yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI»

40 [Tapoo6pazoBaHue ¥ KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOGCo0THAs M OTHOCHUTENIbHAsS

41 BIIQXKHOCTb BO31yXa. HacelleHHbIN Bubnrotexa LHOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckne n
4 aMmopdHbIe Tea. AHU30TPOIIHS bubnmuorexa [JOK

CBOICTB KpuCTaJlJIOB. X(I/II[KI/IC
KpHuCTaJJIbI. COBpCMeHHLIC MaTCpHraJibl

https://m.edsoo.ru/ff0c6510
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[laBnenue n KpUCTaIM3ALIMSL.

bubmuorexa [JOK

43 Ve e e .
ACTIBHA TCIIOTE TABICHIA https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuoreka [JOK
44 VpaBHeHHE TEILIOBOrO OajaHca
PABHCHHE TEHIOBOT & hitps://m.edsoo.ru/fR0c6820
DneKkTpu3anus Tei. IINeKTPUIECKUn
45 3apsia. JIBa BUJIa SIEKTPUUIECKUX bubmmorexa [IOK
P A p https://m.edsoo.ru/ff0c6bec
3apsIoB
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))JI IIPOBOIHUKA SagH COXpaHEHUs bubnnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
AIEKTPUYECKOTO 3apsiga
BzaumoperictBue 3apsioB. 3aKoH
47 Kyiona. ToueyHnIl iieKTpudecKuil bubnmnorexa LIOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanps>kEHHOCTB 3ITEKTPUUECKOTO
43 nosist. [IpuHnmn cynepnosunyu bubnuoreka [IOK
JJIEKTPUYECKUX TOJIeH. JInHNKM https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubmmorera [TOK
' tait. https://m.edsoo.ru/ff0c6£00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKH B
P P bu6mmoreka [IOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
i bubnmuorexa [JOK
51 DnexTpoéMkocTh. Konnencaro
p a p https://m.edsoo.ru/ff0c7126
5 DIEeKTPOEMKOCTD TIIIOCKOTO bubnmuotexa [JOK

KOHJIEHCAaTopa. DHEPrus 3apsHKEHHOTO

https://m.edsoo.ru/ff0c72c0
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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

KOHJICHCATOpa

53

54

55

56

57

JlabopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIMI EHCTBUS U IPUMEHEHUE
KOH/ICHCATOPOB, KOIMMUPOBATHHOTO
armapara, CTpyHHOT0 IpUHTEpa.
DIIeKTpOCTATUYECKAs 3aIHTA.
3azeMyIeHHE SIIEKTPOIPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akoH Oma it
yJacTKa 1enu

HOCHGHOB&TGHBHOG, mapajujicibHOC,
CMCIIaHHOC COCANHCHUC

npoBoJHUKOB. JlabopaTropHas paboTa
«HM3yuenune cMemaHHOro COEINHEHUS

PE3UCTOPOBY

PaGora u MOIITHOCTB 3JICKTPUYCCKOTO

ToKa. 3akoH Jlxoyins-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

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

58

3akon OMa 71 OJTHOM (3aMKHYTOI)

anekTpudeckoit nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora

«M3mepenne D/1C ncrtouHnka Toka u

€TI0 BHYTPCHHCT'O COIIPOTUBJICHUS

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

59

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX

METAJUIOB. 3aBUCUMOCTH
COTMPOTUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOANMOCTh



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

DNEKTPUUECKUN TOK B BaKyyMe.

60 .
CBolicTBa DJIEKTPOHHBIX ITy4YKOB
[MomynpoBoAHUKH, HX COOCTBEHHAS U

61 IpUMecHas IpoBoAUMOCTh. CBOMCTBA bubnuoreka [IOK
p—n-nepexoza. [loaynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DJIEKTPUUYECKUH TOK B paCTBOpax U

6 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN U bubnnoreka [JOK
HECAMOCTOSTENbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudbopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06marmui ypox bubmuoreka [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas padora no teme

66 «Inektpocrartuka. [TocToIHHBIN bubnuoteka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpEaax»

67 Pesepsuslit ypok. KonTponbHast bubmuoreka [IOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maronuii ypox bubnuorexa [IOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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I[TPOI'PAMME 08 4 3
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoka Beero Kontpoabnble IIpakTuyeckue f/llj;:eﬂl/lﬂ :)I;l[()l;l;zizlfenbﬂme
padoThI padoThbI pecypest

[TocTostHHBIE MATHUTHI U X
B3aUMoOJercTBHE. MarHuTHOE IIOJIE. 1 0 0 bubnunoreka LIOK
Bekrop maruutHOM MHAYKUUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMU
MarauTHO€E 10JI€ MPOBOJIHHUKA C
TokoM. OmnbIT DpcTeaa. 1 0 0 bubmmoreka [JOK
B3aumopencTeue npoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnast pabora «M3yuenue | 0 1 bubmuoreka [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO ITOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlaboparopHnast pabota | 0 1 bubnnorexa [JOK
«HccnenoBannue nNeUcTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIOKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 0 0 bubmmorexa [IOK

Cuna Jlopennia. PaGoTa cuiibr

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

Jlopenua

10

DnexTpoMaruuTHas UHAYKIUs. [ToTok
BEKTOpa MarHUTHOU uHaykuuu. 3/1C
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOM
naaykuun dapanes

JlaGopaTopHas paboTta
«HMccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHTyKITHI

NunykTuBHOCTS. SBIeHUE
camonnaykuuu. 3/1C caMoOMHayKIUU.
DHeprusi MarHuTHOT'O TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMarHuTHOE IoJie

TexHuueckue YCTpOﬁCTBa Hn ux
INPpUMCHCHHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArutThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JIEMCHTAPHBIX YaCTHUII,
HWHAYKIIMOHHA I1C€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHuTHAsT HHIY KIS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padbota no teme
«MarnauTtHoOe nose.
SHGKTpOMaFHI/ITHaﬂ UHIOAYKOUSA

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00o0/1HBIE MEXaHNUECKUE
koseOanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHnas pabora



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

«ccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuil rpy3a Ha
HUTHU OT JJIMHBI HUTH B MacCHI TPy3a»

14

Konebatenbublit KOHTYp. CBOOOIHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXPAaHCHUA SHCPIrUur B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpe

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyXaroIux
KoseOaHusx. BolHyX1eHHbIE
MeXxaHn4ecKHe KoieOanns. Pe3onanc.
BI)IHY)KIIGHHI)IG BHGKTpOMaFHI/ITHBIC
Koae0anus

bubnuoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cbd34

18

19

20

Tpancpopmarop. Ilpoussozacrso,
nepenaya u noTpedieHue
JIEKTPUUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE AIEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4ecKre pUCKU IIpU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MIPOU3BOJICTBE IEKTPOIHEPTHH.
KynbTypa ucnonb3oBanus
AJEKTPOIHEPTHH B MOBCEAHEBHOU
KU3ZHU

MexaHu4deckue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
pacrpocTpaHeHus U JJIUHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
) 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH bubnnorexa [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBOMcTBa U ckopocTsh. [lIkana bubmorexa HOK
P ' https://m.edsoo.ru/ff0ccfe)
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUMIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpenacTs
cBa3u. Paguonokanus
)5 KonTponbhas padota «Konebanus u bubmmnoreka [HOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxkeHusd ceta. [locTpoenue bubmmorexa [IOK
p o R https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [loaHoe
. bubmuoreka [{OK
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit

YTOJI ITOJTHOT'O BHYTPCHHETO

https://m.edsoo.ru/ff0cd7{6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

OTpaXKEHUS

JlabGopaTtopHas paborta «3mepenue

bu6nmoreka [IOK

29
IOKA3aTelIsl MPEIIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoeHune n300pakeHuii B
30 nuH3e. DopmyJsia TOHKOH JIMH3BI bubmmorexa LIOK
+ 0Py ' https://m.edsoo.ru/ff0cddle
VYBenuueHue JTMH3bI
Jlaboparopnas pabota
31 «HccnenoBanue cBOWCTB
M300paXeHUI B TUH3AX)
Hucnepcus ceera. CIoXHBIA COCTaB
1 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
13 Wutepdepennms cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknmonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOphI U yCTPOMCTBa U
YCIOBHS UX 0€30MaCHOTO TPUMEHEHUS
['panu1bl MPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [locTymarsl bubnmnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITEHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeqeHre BpEMEHN U COKPAIIEHIE bubnuorexa [IOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
38 DHeprusi ¥ UMIYJIbC PEASITUBUCTCKOMN bubnuotexa [JOK

YaCTHUIIBI. CBsI3b MacChI C BHCPFHCﬁ n

https://m.edsoo.ru/ff0cfc68



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

HUMITYJIbLCOM. 9Hepr1/151 ITOKOsA

KontponbHas padota «OnrTuka.

39 OCHOBBI CcTICITMATILHOU TEOPUHU bubmorexa HOK
H P https://m.edsoo.ru/ff0ct610
OTHOCHUTEILHOCTH
40 ®otonbl. opmyna [1nanka. DHeprus bubmmoreka [JOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U UCCIIEI0BAHUE Eu6 [IOK
noIMoTEKa
41 . A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddexra. YpaBHeHUE
. (}) P P bubmuoreka [IOK
42 OuiamTeina g Gorodrddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpachnas rpanuna» porosrddexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. Xumuueckoe JAeicTBIE bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucrsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢dboTorIeMEHT, POTOAATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme « 3JIE€MEHTBI bubmmoteka IIOK
KBaHTOBOW ONTHUKW) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio 0-4acTuil bubmorexa HOK
PROPA P ) https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 [Toctynatel bopa
TYTATE! BOP https://m.edsoo.ru/ff0dOafa
43 W3nydenue u nornoiieHue GoToHOB bubmuoteka [IOK

[IPH TIEPEX0Jie aTOMa C OJTHOTO YPOBHSI

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
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

SHEPIuM Ha Apyroul. Buasl criekTpos

49

50

51

52

BomnHoBEIe cBoiicTBa yacTull. BoaHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaINOAKTUBHOTO U3ITYUYEHUS

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-u3nydenue

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

54

55

DHeprusi CBSI3u HyKJIOHOB B si/Ipe.

S nepubie peakuuu. S nepHbii
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pEerucTpatyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yHnaMeHTaabHbIe
B3auMoaercTBug. ENMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Bun 38é31H0r0 HeOa. Co3Be3aus,
SIpKUE 3BE3/IBI, IUIAHETHI, UX BUIAUMOC

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

but6mmorexa [IOK
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

nBrokenne. ConHeyHas cucreMa

56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE31

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocJie[oBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEACTABJICHUS O IPOUCXOKIACHUU U
sBotoniu CosHIa U 3BE3]

Mnineunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JbIPBI B SIAPAX TaJTaKTHK

Bcenennas. Pazberanue ranakTuk.
Teopust bonbmoro B3pbiBa.
PennkroBoe uznyuenue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

62

63

KontponbHas padota «1eMEeHTHI
aCTPOHOMHUU M aCTPOPHUIUKIY

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B YKOHOMHUYECKOM,
TEXHOJIOTMYECKOU, COLUAIIBHON U
ATUYECKOH chepax NesaTeTbHOCTH
YeJI0oBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




64

O6o06maromuii ypok. Poib
(buzuvecKoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

65

Oo6o06maromuit ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX MTPEICTaBICHUN O IPUPOJIE

66

67

68

PesepBHbIil ypok. MaruutHoe noie.
DneKTpOMarHuTHas UHAYKIHS

PesepBHbiiil ypok. Ontuka. OCHOBBI
CHelHalbHON Teopun
OTHOCUTEITLHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.

DeMeHTbl aCTPOHOMUU U
acTpo(U3UKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784
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I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obiiecTBo «M31aTeancTBo
«IIpocBenienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obiiecTBo «M31aTeancTBo
«IIpocBenienue»

1. A.Il. PermkeBuu COoopHuK 3a1ay no gusuke 10-11 kmaccel. dpoda, 2019 r.

2. I'.H. CrenanoBa Coopnuk 3a1a4 no ¢puszuke 9-11 kimaccon
00111e00pa30BaTEIbHBIX

Yupexnenun - M.: IIpocsemenue. 2019 1.

METO/IUYECKHUE MATEPHUAJIBI IUISI YUUTEJIA

1. A.Il. PermkeBuu COopHuK 3a1a4 no gusuke 10-11 kmaccel. Jpoda, 2019 r.
2. T'.H. CrenanoBa COopnuk 3a1a4 no ¢pusuke 9-11 kmaccon
00111e00pa30BaTEIbHBIX

Yupexnenun - M.: IIpocsemenue. 2019 1.

3. JI.A. Kupux ®@usuka. 10 knacc. PazHOypOBHEBBIE CAMOCTOSATENBHBIE U
KOHTPOJIbHbBIE

pabotsl, M.: Unekca, 2020 r.

4. JI.A. Kupuk ®usuka. 111acc. Pa3HoypoBHEBbIE CAMOCTOSITEIbHBIE U
KOHTPOJIbHbBIE

Pa6otsl. -XapskoB: ['umnuazus, 2019 r.

5. N.B. 'omoa ®u3zuka. 10 knacc. KonTponasHbie paboThl B HOBOM popMare. —
M.:

«uremnext-Lientp», 2018.

6. N.B. I'ogoBa ®@usuka. 11 knacc. KoutpoasHbie paboThl B HOBOM (popmare. —
M.:

«uremnext-Llentpy, 2019.

[]

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1 http://school-collection.edu.ru/

2. http://files.school-collection.edu.ru/

10. http://www .uroki.net/

) 3aounas puzuko-rexuudeckas mkoira MOTU http:// www.school.mipt.ru/
(texropuit 3OTII);

[} HayuHo-nonynisipHblit pU3HKO-MaTeMaTHueCKuid xKypHas «KBaHT»
http://kvant.mccme.ru/ (apxuB TEOPETUUECKUX MAaTEPUAJIOB, OIMYOIMKOBAaHHBIX B



xKypHaine «KBaHT»);

) Anepuas pusuka B MaTeprere http://nuclphys.sinp.msu.ru (yueOnbie
MaTepHualbl Kypca);

[ OtkpeiTas pusuka. YueOnuk https://physics.ru/textbook/content.html
(MHTEpaKTUBHBIN YUYEOHUK);

) Hudposas maboparopust Apxumen http://ifilip.narod.ru/arch (pa3paboTku
NPAKTHYECKUX pabOT ¢ UCTIOIB30BaHUEM HU(PPOBOIL Tab0paToprun «ApXUME»);

[] MeToguueckui caut BcepoCCrUiCKUN OJIMMITHAIbI IIKOJIBHUKOB. Du3nka
http://vserosolymp.rudn.ru/mm/mpp/fiz.php (apxuB 0IUMIIHAIHBIX 33 JaHUMA
BCEPOCCHUIICKOM OJIMMITHAA/IBI IIKOJILHUKOB 0 (hU3HKE).
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