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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueill mporpamMmbl BOCIHUTAHUS U
KOHIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHMTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMM MpeaMeramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMS Kypca U3k Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO r0JIaM O0yUYEHUS;

e coJlepKkaHue yuyeOHoro npeamera « Pu3nka» Mo rogam 00y4yeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIOni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJd B (POPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUSI IPY BHITIOJIHEHUH UMHU YUYE€OHBIX UCCIIEIOBaHUMN.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DM3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3uku
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpemmosnaraer
3HAKOMCTBO C IIHUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po6JieM pallMOHAIBHOTO IPUPOOIIONIB30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHH, JJisl OMUCAHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (DU3MKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIuXCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpakTUYecKux paboT. BrifenieHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
o0pa30BaTeNpHOrO IMpoliecca MCXOAsl U3 OCOOEHHOCTEM IUIAHUPOBAaHUSA U
OocHalleHUs KaOunera ¢usuku. Ilpm »s3TOoM oOecreunBaercs OBJAJACHHE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YIENSETCA PEUICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJauyd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MTO3BOJIIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOTO paszjena Kypca, TaKk W HUHTErpUpysl 3HAHUS U3
pa3HbIX pa3nenoB. JJis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHusl Ha
OOBSICHEHHE TPOTEKaHUS (PU3UYECKHX SIBIEHUM M MPOILIECCOB B OKPY’KAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU JUIsl CUTyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B coorBerctBum ¢ TpeboBanusmu DPIOC COO k wmMaTepuaibHO-
TEXHUYECKOMY OOECTeUYeHHI0 ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1adopaTOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opyIoBaHUE.

JlemoHCTpanioHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAaMid st
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 00OpyAOBaHUE [UIsI YYEHUYECKMX MPAKTUYECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HX HHTEJUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN 0O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HW3yYeHHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTaTbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Lened 00ecreuynBaeTCsl pelieHeM CIIEeIyIoMMX 3a1ad B

npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

e TMpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AJIEMEHTHI aCTPO(PHU3UKH;

e (opmupoBaHue yMEHUN TPUMEHATH TEOPETUUYCCKUE 3HAHUS IS
OOBsSICHEHHUS (PHU3WYECKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;



e OCBOEHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
duznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS WM IMPOBEACHUS
¢u3MYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu uHpopmanmu,
OTIpEJIEIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BbIOOP
pOBeNECHHUsT J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOnbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hHU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBbHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHsSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMElICHUs
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBUKeHHE  MaTepUAIBHOM  TOYKA IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJIBIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HNPOUJACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HbroToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUIs. MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tskectd. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHusl CKOJIbKEeHUS U cuiia TpeHus nokosd. Koaddunuent tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCUS TBEPAOTO TEIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIMUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akoH HprotoHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHnue aBmxeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycCIIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.



Tema 3. 3akonvl coxpanenus 6 Mexanuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
WMiynbC cuibl 1 U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAaHEHHWsS HMITYJIbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETHUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas DHEPIUs YIIPYTo
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loreHuuanpHple W HEMOTEHIMalbHble  cuibl.  CBsi3b  paboThI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpoOMCTBA M NPAKTUYECKOE INPUMEHEHUE: BOILOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsle pabomuwl

N3yyeHue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOLIBIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBA3M pabOThl CUJIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TeJIa Ha PUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MoJsiekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUN U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUS 4YacTULl BelecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEH U
TBEPJBIX TEI U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOrO JBM)KEHHMS dacTtul] rasa. lllkana
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MenneneeBa—Knanenpona.
3akon JlanbToHa. M3omponecchl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM



BelecTBa. ['paduueckoe mpelcTaBlieHHe M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Monaens onbita llITepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00BbEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounamuxu

TepMoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHKH K u3ompoiieccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIJIOBbIX MaimuHax. Kodp¢uiueHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo u ero kosduimMeHT moJie3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3MeHeHne BHyTpEHHEN SHEPIruM (TeMIlepaTypbl) Tela IpH TeIionepeaye.
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OneiT Mo anauabaTHOMYy pACIIMPEHHUIO BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoil TypOHUHBI, ABUTATEN BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanus eeuyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacelmleHHBIM map. YienbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT 1aBJICHUS.

Tsépnoe teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIUSI CBOWCTB
kpucrtamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKHue yCTpOMCTBA M IPAKTHUYECKOE IPHMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH TMOIYYEHUSI COBPEMEHHBIX MATEpUaJoB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npyu NnoHM>KEHHOM JaBJIECHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHrie OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa.

Pasznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuka

DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIa JJIEKTPUUYECKHUX
3apsaoB. [IpoBOAHWKM, OUAIEKTPUKU W TMOJIYNPOBOJHUKH. 3aKOH COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKU 3apsia.
Onekrpudeckoe mnone. Hanpsok€HHOCTe  dnmekTpuueckoro moiia.  [IpuHuumn
CYIIEPIO3ULIAMN DJIEKTPUUYECKUX MOJiIeH. JIMHUU HanpsyKEHHOCTH JJIEKTPUUYECKOTO
TOJISL.

Pabora cmm  amekrpocratmdeckoro  mousis.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOOHUMKM © JNMINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JndiexTpruyeckas IpOHULIAEMOCTb.

DnekTpoéMkocTh. KonaeHncaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHAEHCATopa.
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TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN annapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

B3auMmopericTBre HAANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTAaTUUECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLIAAH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKAa.
Hcrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[locnenoBarenpHOE, TAPAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JIeKTpuyeckoi uenu. KopoTkoe 3ambIkaHue.

DJIEKTpOHHAasT  MOPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBHUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
NOJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  JJIEKTPOJIMUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUUeCKU TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHudeckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETp,
BOJBTMETP, PEOCTAaT, HWCTOYHHUKU TOKa, DJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHNS, BAKYYMHBINU JAHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSIKEHHUS.
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3aBUCUMOCTh COIPOTUBIICHUS] UUIUHIAPUYECKUX MPOBOJHUKOB OT JUIUHBI,
IO MOMEPEYHOr0 CEYEHUS U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsimoe wu3MepeHHEe dIEKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMeniaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
COMPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 10 Kiacce oCyHIECTBISETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, runepOosia, UX rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEII00OMEH KUBBIX OpPraHU3MOB (BUIbI TEILJIONEpENIayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, J3JIEKTPOJMTHUYECKAS UCCOLMAIMS,
raJibBaHUKa.

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

Texnonoeus: npeoOpa3zoBaHKUE JBH)XKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, MOJIIMITHUKU, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JIBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM YKCJI€ HAaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJIEHUE SJEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AIEKTPOHArpEeBATEIbHbBIC npuodopkI,

QJICKTPOOCBCTUTCIILHEIC HpI/I60pBI, rajljbBaHHKa.
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11 KIIACC

Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

ITocTossHHBIE ~ MarHuThl.  B3aumopgelcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarautHoe 1one. Bexktop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKUWU. KapThHa JMHUNA MarHUTHOM
WHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIUAH
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHWKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaeicTBue mpoOBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HaIIPaBIICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJIHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIXKYIAS CWIa HWHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsiekTpuyeckoe IMoje. DJCKTPOABWKYIIAs CHIa HWHAYKIHUH B
MMPOBOJAHUKE, NBHKYIIEMCS IMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHAYKIIHH.

DHeprusi MArHUTHOTO MOJISI KaTYIIKK C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.
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Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol

M3ydeHne MarHuTHOTO IOJISA KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.
HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON MHIYKLUH.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

Konebarenbnas  cucrema. (CBoOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
["apmonnyeckue konedanus. [lepuon, wacrora, amrumryga u (aza xoseOaHUU.
[Ipy>XuHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpyu rapMOHNYECKUX KOJICOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJICAIbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AIIEKTPOMAarHuTHbIMU KoseOanusimu. dopmyna TomcoHa. 3aKOH cOXpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXarouux KojeOaHusx. BeIHYX/IeHHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennbiii TOK. CUHYyCOMJAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaaya U NoTpedICHUE AIEKTPUUECKOM
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU IPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JMHHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJI€OATENbHOM cHUCTeMbl (IPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X JACHHBIX KOJIEOaHUM.

HabGmronenne pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COEIMHEHHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomoi

HccnenoBanue 3aBUCUMOCTH TEpUOJA MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.
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HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OIHbL

Mexannueckue BOJHBI, ycioBUsL pacnpoctpaHeHus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
NuTepdepenius u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS U3JYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unTepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3I€KTPOMAarHUTHBIX BOJIH. [IprMeHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHruuecKkue yCTPONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAasl [IMarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobiomeecs Ten0 Kak HCTOYHHK 3BYKA.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nureppepeHunu u 1udpakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEeOaHUIA.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmMoinHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue nzoOpaxeHuil B
IUIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIMIOTHBIN MOKa3aTeb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro cseta. [IBer.

CobOuparorie ¥ pacceuBaroniye JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMoe€ JIMH30MU.
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[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITHUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
Ycnouss HaOMIOMEHWS MAaKCMMYMOB W MHUHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M MNPAKTHUYECKOE IPUMEHEHUE: OYKH, JYIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pPaCIpPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHUE CBETA.
OnTuyeckue mpruodopBkl.

[TonHOE BHYTpEeHHEE OTpakeHUE. MoIelib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKOna.

Hab6mronenune natepdepeHnm cBera.

Hab6mronenue nudpakxium ceera.

HaGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[Tomydyenue cexkTpa ¢ MOMOIIbI0 JU(PAKLIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3Mepenue nokasarens NpesioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3zgea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH

['panuubl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpaLIECHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. nemenmot K6anmoeoi ONMUKU
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®dotonbl. ®opmyna [lnanka cBs3u s3Hepruu PoTOHA ¢ €r0 YaCTOTOM. DHEprus
U UMITYJbC (POTOHA.
OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI

dbotorpdexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHaudeckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: (HOTODIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. W3nydenue u mormonieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMM Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Ty allu3M.

CHNOHTaHHOE U BBIHYK/ICHHOE U3JTy4YEHHUE.

TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacnag. OJIEKTPOHHBIN W TO3UTPOHHBIN Oera-pacnaa. ['amma-
u3NlydeHue. 3aKOH paIMOaKTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B sigpe. Snepubie cuibl. JledexTt maccer sapa.
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SlnepHplie peakuuu. /leneHne u CUHTE3 AIEp.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl W MEPCHIEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTMYECKHUE ACTIEKThI AIEPHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTob! HaOIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoeicTBrs. EAMHCTBO hu3HUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE NMPUMEHEHHUE: TO03UMETP, Kamepa
Bunbcona, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JjieMeHTBI ACTPOHOMHH M aCTPOPUZUKHU

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucrtema.

Cosane. ConHeuyHast akTUBHOCTh. Mctounuk sHeprun ConHUa M 3BE3I.
3BE31BI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaJbHBIM KIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUN U dBomounn CosHLa u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyts — nHama T'amaktuka. Ilonmoxenue u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE H3TydEHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUWIOKEHUHN AJI ONpPEeNeSICHUs MOJ0XKEHN HEOECHBIX 00ObEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311sl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O0o0marouiee MOBTOPEHUE

Ponr ¢usuku uW acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATUYECKOM cepax MesaTeTbHOCTH YEI0BEKa, POJib U MECTO (U3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TEOPUH
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B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
bu3MYeCcKO KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHM MAaTE€MAaTHKH,
Oumonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIM (DakT, rurmore3a, (uznyueckas BeIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TOJ00HMS TPEYTrOJbHHUKOB,
ompeiesIeHHe IUIOMIAIU TUIOCKUX (GUryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM MpuUpoOJiE, KoJjieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUEC
paauanuy Ha KUBBIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJICKYJI, KPUCTAJUIMYECKAasA CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIu3.

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

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHUOHHAs I€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJiHeYHas barapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEYHTH TOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpEHHE >KHU3HEHHOTO
ONBITA W OMbBITA JECITEIBHOCTH B MPOLIECCE pPeaau3ali OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBECYECKMX T'yMaHUCTUYECKUX U
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpraHU3alINY;

YMEHHE B3aUMOJICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X (QYHKIUSIMHA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOMN JIESITEILHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;
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4) 3¢TeTHYECKOT0 BOCTIMTAHMA:
ICTETUYECKOE OTHOIICHHE K MHUPY, BKITIOYAst 3CTETHKY HAyYHOT'O TBOPYECTBA,
npucyiiero pu3n4Ieckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUS:

UHTEpEC K pPa3Nu4HbIM cdepaM MpodhecCHOHATBHON esSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKM HA TPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpEHHE OMNbITAa JEATEIBHOCTH JSKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1O (PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
JESTENbHOCTh UHAWBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble Jijornueckue aeicTBuA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCATCIBbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPHUH HX
JIOCTHKECHMUS,

BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabarpiBaTh MJIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajin3a HWMEIOLIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTB KOPPEKTHUBHI B JIESITEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHHOCTH;
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KOOPAMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;
pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

ba3oBble uccienoBarTebcKme 1eiiCTBUS:

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIIFOUEBBIMH MOHATHUSMU M METOJAMH
buznueckoil HayKu;

BJIa/IE€Th HaBbIKAaMHU Y4e€OHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BJIAJE€Th BUJAAMU JIEATEIBHOCTU 110 I[IOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30OBAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEIICHUs, HaXOAUTh APTYMEHTHl MJIA JOKa3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh IapaMETPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JTOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUWA 10 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nunopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS HMHGOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHaJu3,
CUCTEMATHU3AIMIO W WHTEPIIPETAINI0 WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
IIPECTABIICHHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHU3aIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUCHBI, pPEeCypcocOepeKeHHs, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;
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CO3/1aBaTh TEKCThl (PU3MUECKOIO COAEpXN aHUS B pas3IUuHbIX (opMaTax ¢
yu€TOM HazHadeHHs] HHPOPMAIIUHU U LEJIEBON ayAUTOPHUH, BHIOMpPAas ONTUMAIbHYIO
dbopMy mpeAcTaBICHUS U BU3yaTU3alllu.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

OCYILIECTBISAThH OOIICHNUE HA YPOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacmo3HaBaTh NPEANOCHUIKH  KOH(MIWUKTHBIX CHUTyallid W CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN KaXKJOr0 YJI€HA KOJUIEKTHBA,;

NpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHW30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeienarb pojau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJIEU C TMO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:

CaMOCTOSATENILHO OCYIIECTBIISTh MO3HABATEIBHYIO NIESITEILHOCTh B O0JACTH
GU3NMKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KaYeCTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsM;

pacuMpsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pyIUIMH B 001acTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.
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CaMOKOHTPOJIb, YJMOIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBHI B NIESTEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IIEIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  peduIicKCHMM KakK  OCO3HAHHMS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YyIbTaTOB M
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OLICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO IPUHHUMATh PEIICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSATCIIbHOCTH,

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
JeSATEeIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN HUHTEJJICKT, IIPEIO0JIararoIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOUAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATIBLHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanmTHPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO IIEJIH H
yCrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JACHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMIOHUMATh SMOIIHOHAILHOES COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHUIA:
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JEMOHCTPUPOBATh Ha MPUMEPAX pOJIb U MeCTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TEJNO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEN U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIICHUH (PU3NYECKUX 3a/1aY;

pacro3HaBaTh (PU3HYECKUE SIBICHUSA (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHMS BELIECTBA U
IEKTPOJUHAMUKHK:  PaBHOMEPHOE W  PABHOYCKOPEHHOE  IPSMOJIMHENHOE
JBUKEHUE, CBOOOJHOE TMaJ€HUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Tein, Auddy3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BEMA Tell IIPU HArpeBaHUU (OXJIaKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCALMS, IUIABJIICHHE, KPUCTAJUIM3aLus, KHUIICHHE,
BJIQXKHOCTH BO3/yXa, ITOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
AIEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OIKCHIBATh MEXAHUYECKOE IBUKEHHE, WCIOJIb3Yd (PU3NUECKHE BEIUYUHBIL:
KOOpJIMHATa, IyTh, IEPEMEIICHHE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi HEeprusi, NOTCHIMAIbHAS SHEPrusi, MEXaHUYeCKas
paboTa, MexXaHW4YecKass MOIIHOCTh; NpPH ONUCAHUU NPaBUIBHO TPaKTOBATh
(U3MYECKUI CMBICT MCIHOJIB3YEMBbIX BEIMYHMH, HUX OOO3HAYEHUS M €IUHHUIIBI,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUUYHUHY C JPYTUMU
BEJIMYMHAMU;

ONMKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TN U TEIJIOBBIC SBICHHUS,
UCIIONb3ysl (PU3MYECKME BEJIWYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTeNs; IpU ONHUCAHUU
NpaBUIbHO TPaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbBIX BEJIUYMH, HX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIME JaHHYIO
(pU3MUECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

OIMCHIBATh U3YUYECHHBIE IIEKTPUUYECKUE CBOMCTBA BEIIECTBA U IICKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE TO0JIE, HANPSHKEHHOCTD IMOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
Ipy ONHCAHWM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUA CMBICT HCIHOJIb3YyEMbIX
BEJMYMH, MX OOO3HAUCHMs] U EIUHMIIBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMU;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBJICHUSA, UCIONb3Ys (PU3HUECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
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3aKOH COXpPAHEHWs MEXAHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHHUs HMIIYJIbCa,
IOPUHLUI CYNEPHO3UIMH CUJI, TPUHIUI PAaBHONPABHS HHEPIUAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEJHEN KMHETHUUYECKON 3HEPIUU TEIIOBOTO JBHUKEHUS MOJEKYJ C
aOCOJIIOTHOM TeMIIEpaTypol, NEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMS
ANEKTPUYECKOro 3apsija, 3akoH KylloHa, Mpu 3TOM pa3iauyarh CIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHbIE IMPUHLMUIBl JEHCTBUS ~MAaIlUMH, MHOPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLECCOB C HCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH, MPU 3TOM
dopMynupoBarh mpoOieMy/3ajauy M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMNBIT U
bopMyIUpOBaTH BBIBOBI,

OCYIIECTBIATh MPSMbIE U KOCBEHHBIE U3MEPEHUSI PUZNUECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKUMHU  BEIUYMHAMU  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl MONYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYHH B
BUJI€ TaOnMIl U rpauKOB, AeJaTh BBIBOABI IO pe3yJbTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEAECHUU HCCIEIOBAaHUMN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NEATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCHIOJNB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAacUYE€Thl M OLICHUBATh PEaJIbHOCTb
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATD JIOTHYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha M3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJCTaBJICHUs y4eOHOW W HAyYHO-TIOMYJISIpHON MH(OpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOITYYAEMYIO HH(DOPMAIHIO;
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MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

HCIIOJIB30BaTh TEOPETUYECKHE 3HAHMS MO (U3UMKE B IMOBCETHEBHOW >KU3HH
J1s1 obecrieueHrss 6€30MacHOCTH MPU OOpAIEHUH ¢ MTPUOOpaMU U TEXHUUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpyNNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh PaldOTy TPYIIIBI, pPAIMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATEIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIINbI B PEHICHUE pacCMaTPUBAEMOU MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIINUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETA, TOUCUHbI UCTOUYHHK CBETA, SECpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sipa MPU PEIICHUH (PU3UUYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWCTBUSI TOKA, B3aUMOJIECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus W TOOJNSpU3alMsa  CBETa, JUCIEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

PaIlOaKTUBHOCTD;
ONKUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTh  pPa3IUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SBJICHUs (MPOIECCHI), HCMOJB3Ys (PU3NUYECKUE BEIUYMHBI:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEcce
rapMOHMYECKUX OJEKTPOMATHUTHBIX KoJieOaHMH, (OKYCHOE pacCTOSTHUE W
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ONTHUYECKAs] CUJIa JIMH3bI, MPU ONHUCAHUMU TPABUIBHO TPAKTOBATh (PUIUYECKUM
CMBICI HCIIOJBb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W E€IUHMIIBI, YKa3blBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHMH
BEJTMYMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBICHHUS M MPOIECCHI, HCIOJIb3Ys
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBICHHS, UCIONB3YS (U3UUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaijIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHHs] JHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKO€ BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
PUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMU MATHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBaTh H300pa)KEHUE, CO3JaBacMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MpPHU 3TOM
dbopmynupoBath MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaTH BHIBOBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PUBHMUECKUX BEITUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UMYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
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JESATEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyIOBAHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3UUECKHE BEJIMUYMHBI U (POPMYIIH,
HEOOXOJUMBbIE ISl €€ peIlleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyXJCHUW C ONOpPOM Ha M3Y4YCHHbIE 3aKOHBI, 3aKOHOMEpPHOCTU HU
(buznueckue SBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  yueOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUs y4€OHOW W HAyYHO-TIOMYJISIPHOM MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOIydaeMyto HH(OpMALINIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIET0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
TOBEJICHUA B OKPYXKAOIIEH Cpee;

paboTaTh B Tpymnme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHMe pa3/ie/ioB U Komrecrso Hacos DJIeKTpOoHHbIe (LM (ppoBbIE)
n/m TeM MPOrpaMMbl Bcero ;(;;:pr(:ﬂbﬂme :)I;’;::;Tl:qeame o0pa3oBaTebHbIE PeCypChl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
1.1 DH3HMKA U METOTILI HAYHOTO 2 Bu6mioreka [IOK https:/m.edso0.ru/7f41bf72
MO3HAHUS
Hroro no pasneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 5 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 7 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHEHUS] B MEXaHUKE 6 1 1 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBEI MOJIEKYTAPHO- 9 1 Bu6morexa [TOK https:/m.edsoo.ru/7f41bf72
KHHETUYECKON Teopuu
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 bu6nuoteka IIOK https://m.edsoo.ru/7f41bf72
3.3 ATPEraTHIE COCTOAHHA 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
BemecTBa. Ma3oBbIE NEPEXOAbI
Hroro no paszneny 24
Paznea 4. JIEKTPOJIMHAMUKA
4.1 DnexTpocTaTHKa 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
4o IoCTOAHHBI OJCKTPHUCCKHT 12 1 1 Butmnorexa TIOK https://m.edsoo.ru/7f41bf72
TOK. TOKH B pa3jIMUHBIX cpeaax
Utoro no pazneny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOTPAMME
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11 KJIACC

KoauuecTBO 4acoB

Ne HanmeHoBaHMe pa3/ie/ioB U Kontposbnbie  IpaxTieckne DJIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM MPOrpaMMbl Bcero DaGOTHI paGOTHL o0pa3oBaTe/ibHbIE Pecypchbl
Pasznen 1. JIEKTPOANHAMUKA
1.1 Maririoe noze. 11 1 3 Bu6maorexa LIOK https://m.edsoo.ru/7f41c97c
DNeKTpOMarHuTHAsE UHYKIIHSI
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 Mexamiieckne i 9 1 Bu6morexa LIOK https:/m.edsoo.ru/7f41c97¢
OJICKTPOMArHMTHBIC KoJIeOaHus
2.2 Mexauteckue u 5 1 bubnuoreka I{OK https://m.edsoo.ru/7f41c97¢c
QJICKTPOMArdHMuTHBIC BOJIHBI
2.3 OnTuka 10 3 bubmnoreka IHOK https://m.edsoo.ru/7f41¢c97c
Hroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OCHOBEI CIICLHANLHOM TeOpHH 4 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHThI KBAHTOBOM ONTHUKH 6 bu6mmoteka 1IOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bu6muoteka L{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE S1pO 5 bu6muoteka L{OK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15
Pa3znen 5. 3JIEMEHTBI ACTPOHOMHUHU U ACTPO®U3UKHU
5.1 DIEMEHTBI ACTPOHOMHH 1 7 1 bubmumoreka LIOK https://m.edsoo.ru/7f41c97¢
acTpodu3uku
Nroro no pazgeny 7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1

O6o0maroriee MOBTOPECHHE

4

but6mmoreka I{OK https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

4
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PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3yMeHHSI  00PA30BATENbHbIE
padoThbI padoTsI pecypesI
D — e.
| Haysmwe veroms noswarms ! BuGorexa LIOK
v A https://m.edsoo.ru/ff0c32e2

OKPYXKAaroIIero Mupa
Ponb u mecTo pusuku B
dbopMHUpPOBaHUH COBPEMEHHOMN bubnuorexa [JOK

2 . 1 _

Hay4YHOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe IBUKEHHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMepHOE NpsAMONIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
K i .

;| Mo o | 1 B LOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
IT OTHOCHUTEIbHOCTH I anmmnes.
8 I/Il:II;IHHII:II:nL;}IiIe I(/:I;CJTIZI\I:IIBI :)?cqezlm ’ 1 Bubmiorexa HOK
ph N ) https://m.edsoo.ru/ffOc3be8
IlepBsiit 3akoH HproTOHA
Macca tena. Cuma. IT
9 CyIIe HEBJ:I I/II/IHCHI/IJI é)TP;HI(I)PI;IH:saKOH 1 Bubmiorexa HOK
YHEp 1 ) P N https://m.edsoo.ru/ffOc3be8
HproToHa 17151 MaTepHAIbHON TOYKH
10 Tperwnii 3akon HeroToHa 1151 1 bu6mmorexa [JOK
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MaTCpHAJIBHBIX TOUCK

https://m.edsoo.ru/ffOc3be8

3aKoH BceMUpHOro TsaroreHus. Cuna

bubmuorexa [JOK

11 TsKecTH. [lepBas kocMuueckast https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. KoaddunrienT tpenus.

13 Cuita CEHpOTI/IBJ'IeI({bI/Iq})I :pn I[BI/I)II)(CHI/II/I buGmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTynarenbHOe U BpalaTeibHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPOTO TEa. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUs TBEPJIOTO Tea
HNmnynec MmaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
WNmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunerndeckas sHeprusi MarepuaibHONR bubnmnoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOI IHEPTUHN
ITorennmansHas 3HEPTHUs.

[loTeHumanbHas 3HEPrUs yIpyro
17 z[e(bopfmpOBaHHOﬁ 111:)py>1<gHrI,)1}.,r bubmiorexa LIOK
https://m.edsoo.ru/ff0c461a
[MoTennmansHas 2HEprus Teaa BOIU3U
MMOBEPXHOCTU 3EMITH
[ToTeHmanbHBIC U HETIOTEHITUATBLHBIC
cuibl. CBs3b pabOTHI

18 HEMOTEHITUATBHBIX CHUJI C U3MEHEHUEM bubnmnoreka [JOK
MEXaHUYECKON YHEPIUU CUCTEMBI TEIL. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHS] MEXaHUYECKOM
SHEPTrUu

19 JlaboparopHas pabota

«MccnenoBanue cBsi3u pabOTHI CHITBI C
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H3MEHEHHEM MEXaHHISCKOM OHCPIrun
TCJIa Ha NPpUMEPC paACTAKCHUA
PE3UHOBOI'O KT'yTa»

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

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

21

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHuUsl Ta30B, KUIKOCTEH
U TBEPIBIX TEN

Macca monekyn. Konuuectso
BeniectBa. [locrosinnas ABoraapo

24

25

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usmepenue. lllkana remneparyp
Ienascus

Uneansusiii raz B MKT. OcnoBHoe
ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPIUur
JBUKEHHS] MOJIEKYJ. Y paBHEHUE
MenpeneeBa-Knanelipona

3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
«ccnenoBanue 3aBUCUMOCTH MEXKIY
napamMeTpaM# COCTOSTHUS
pa3pexKEHHOTO Ta3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

29

N3omnporieccrl B uaeaaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952
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croco0s! e€ n3menenus. Kommaectso
TEIUIOTHI U paboTta. BayTpeHHsst
SHEPTUsl OIHOATOMHOT'O UIEaTBHOTO
rasa

31 Bunbl Teronepenaun Bubmzorexa LIOK
https.//m.edso0.ru/ff0c5c36
vy & .
0 | o e s B LOK
P https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauabaTHeIi mpoiecc
[lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
33 .
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
Heo6
w | Lo monescon B 10K
pHpoC. p https://m.edso0.ru/ff0c6230
TEPMOJAUHAMUKH
35 ITpunnun nevicrBus u KII/ TermoBoi bubmuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKosoruyeckue npoodaemMbl
TETJIOOHEPTETUKH
18 O6o6maromuit ypok «MomnekymsipHas bubnuoteka [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI) https://m.edsoo.ru/ff0c6938
K 0
39 «li)/llj)an;(IlmJ,IIanzgi (1())1:;11/11_1[((; Tg\g;OBH bubmorera [JOK
yIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubmuoreka [IOK
Hcnapenue u kunenue https://m.edsoo0.ru/ff0c63b6
A
41 mmioirs sostya, Hacsmenmi Bumiorexa LIOK
nap Ayxa. B https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n
42 amopdHbIe Tea. AHU30TPOITHS bubnnoreka [HOK

CBOMCTB KpuCTaJLIOB. JKujakue
Kpuctauibl. COBpeMEHHBIE MaTepHAITbI

https://m.edsoo.ru/ff0c65f0
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[InaBnenne n KpucTaJuiu3anusi.

bubmuorexa [JOK

43 VY nenpHas TENa0Ta IJaBICHHUS. https://m.edsoo.ru/f0c6708
CyOnumarus
bu6mmoreka [IOK
a4 YpagHenue TenoRoro banarca https://m.edsoo.ru/ff0c6820
DneKTpU3alys Te. DIEKTPUIECKUHN
45 3aps pIIBaLIISI/II[a BJICKTpI/I‘lI;CKI/IX bubanorexa LIOK
) https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))ﬂyH;LOBoL[HIfKH 38.1ng COXpaHEHUs bubmorexa LIOK
’ https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
BsaumonelictBue 3apsiaoB. 3aK0oH
47 KyJ‘IOHaHTO‘{e‘lHHﬁ 2H§KTqueCKHﬁ bubmorexa LIOK
) https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
B | e e B LOK
) AL https://m.edsoo.ru/ff0c6f00
MMOTEHITNAJIOB
I1
50 onextpoctammaccxow more, BuGmorexa LIOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
.. bu6mmorexa [IOK
51 InexTpoémKocTs. Konencatop https://m.edsoo.ru/ff0c7126
52 3§§K:EZ::2KO:T§;H2;I;O;2 SI5KEHHOTO Brbmuotexa [IOK
a pa. P p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa'
54 [TpuHIIMTT NEHCTBUS ¥ IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJIIBHOI'O
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amnmnapara, CTpyWHOTO IpUHTEpA.
DneKTpocTaTHUecKast 3alluTa.
3a3emiieHne AIeKTPONpruOOpPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COEANHEHUE
npoBoaHUKOB. JlaboparopHas pabota
«3y4yeHne CMEIIaHHOTO COSIUHEHUS
PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3axoH OMa a1 OJTHOM (3aMKHYTOM)
aneKkTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/IC ncrtouHnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTPOTUBIICHUS METAIIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DJIEKTPUYECKUI TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

62

[TomyrpoBoAHUKH, UX COOCTBEHHAS U
npuMecHas mpoBoAuUMOcTh. CBoiicTBa
p—n-nepexona. [lonynpoBogHUKOBBIE
prOOpbI

DIIEKTPUYECKHI TOK B pacTBOpax M
pacIuiaBax 3J€KTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOLUALM.
DneKTpoan3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba
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DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOoCTOSITeTbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
[Inazma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«OIIEKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponpsHast pabora o Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnuorexa [JOK
ANEKTpUYECKUil TOK. TOKkHM B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

67 PesepBublil ypok. KonTpoibHas 1 bubnnoreka [JOK
pabora 1o Teme "DeKTpoaruHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronmii ypok 1 bubmmorexa [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kontpoapupie  Ipaxruteckue II/I[3y‘leHI/Iﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecype

[TocTosiHHBIC MATHUTBHI U KX
B3anUMOJecTBHEe. MarHUTHOE II0JIE. 1 bubnunoreka LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHMUTHON MHTYKIIUU
MaruuTtHoe 1ose MPOBOJHHKA C
ToKoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3anmoaeiicTBre mpoOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopuas padota «3yueHue 1 1 bubnnoreka [JOK
MAarHUTHOTO TOJIL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlaGopatopHnas pabora 1 1 bubmmnoreka HOK
«HMccrnenoBanue NeUCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JOBUKYILTYIOCS 3apSyKEHHYIO YacTHILY. 1 bubmuoreka [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpomMarauTHas UHAYKIus. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
unaykunn Dapanes
Jlaboparopnas pabota
«I/ICCJF':eHOEaHI/Ig SIBJICHUS 1 1 bubinorexa LOK

. https://m.edsoo.ru/ff0cal50
ANEKTPOMArHUTHOW WHTYKITHID)
NHayKTUBHOCTD. SIBIICHUE 1 Bubmorexa HOK

https://m.edsoo.ru/ff0ca600

40



https://m.edsoo.ru/ff0c9778
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camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE I10JIe

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTBI, HIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAS TIeYb

10

11

12

13

14

15

16

O6o6maromuii ypok «Marautoe
oJie. DIeKTPOMAarHUTHAS WHITYKITHSD)

KonTponbhas padota no teme
«MarsurHoe moie.
3JIGKTpOMaFHI/ITHa$I WHAYKIUA»

CB0OOOTHBIC MEXaHHUECKUC
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KoeOaHui.
[IpeBpatienue sHeprun

JlaGopatopHnas pabora
«HMccnenoBanne 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTU ¥ MacChI TPy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaH!s B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHasnorus MexJ1y MEXaHU4eCKUMHU U
AJEKTPOMArHUTHBIMH KOJIe0aHUsIMU

®opmyna TomcoHa. 3akoH
COXpaHEHMs SHEPTUHU B UJCATbHOM
KoJ1e0aTeIbHOM KOHTYpE

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BeIHyKICHHBIS
MexaHu4eckue kojebanus. Pesonanc.
BbIHYXICHHBIE YJIEKTPOMATHUTHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb9c4

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86
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KOJIeOaHusA

17

[Tepemennsbiii Tok. CuHYyCOUIATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JeICTBYIOIIEE 3HAUEHHUE CUIIbI TOKA U
HaIpsKEHUs

bubnmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBosacTso,
nepeaaya u norpedieHue
ANEKTPUYECKOM SHEPTUU

19

20

21

22

VY CTpoiCTBO U MPAKTUUECKOE
MIPUMEHEHUE JIEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHoro ToKa,
JINHUH 3JIEKTponepenay

DKOJIOrM4eCKHe PUCKU TIPU
MIPOM3BOCTBE IEKTPOIHEPTUH.
Kynbrypa ncnonbs3oBaHus
3JIEKTPOIHEPI U B MOBCEIHEBHON
KHU3HH

MexaHu4ecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCcTpaHeHHsI U JJTUHA BOJIHBI.
HOHepe‘-IHI)IC " IPOJ0JIbHBIC BOJTHBI

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa

bubnuoreka [{OK
https://m.edsoo.ru/ff0cc324

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcca54

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

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U cKopocTk. [Ikana
3J€KTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/Il'IBI PaaruoOCBA3U U
TCIICBUACHUS. PaszButne CpEACTB
CBA3U. PaI[I/IOJ'IOKaI_[I/IH

25

Konrtponsnas pabdora «Konebanus u
BOJIHBI»

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsmonuHeiHOE pacipoCTpaHEHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350
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CBeTa B OJHOPOJHOM cperie.
ToueuHblii ICTOUHUK cBeTa. JIyd
cBeTa

OrtpaxeHue cBera. 3aKOHbI

27 oTpaxeHus ceera. [loctpoenue bubmorexa LIOK
p .o p https://m.edsoo.ru/ff0cd4e0
M300paKEHU B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [loaHoe
BHYTpEeHHee oTpaxeHue. IIpenenbHblil bubnuoreka [JOK
28 :
yroJ1 MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
Jlaboparopnas padota «3mepenue bubnnorexa [JOK
29 .
MOKa3aTeJisi IPEJIOMIICHHS CTEKJIa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n3obpaxeHuii B
30 muna3e. ®o Mpna TOHKOM JII;IH?,LI bubmnorexa [IOK
- “POPMY. ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
Jlaboparopras pabora
31 «HMccnenoBanue CBOWCTB
M300paXeHUH B TMH3aX»
Hucnepcus cBera. CI0XKHBIA COCTaB
32 6enoro csera. LIer. JlaboparopHas
pabota «Habmroienue nucrepcuu
CBETa»
Wntepdepennus cera. Audpaxius bubmmnoreka [HOK
33 . :
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyaeckue MpuOOPHI U yCTPOMCTBA U
YCJIOBHS UX 0€301MaCHOTO TPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH
36 KJ1accuueckor Mexanuku. [locTynare bubmmoreka [JOK
CIIELIMAIBHON TEOPHUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCHUTENHHOCTD OJJHOBPEMEHHOCTH. but6mmorekxa [IOK
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3aMe,I[J'IeHI/Ie BPEMCHH U COKpalllCHUEC
JJIMHBI

DHeprus U UMIYJIbC PEISITUBUCTCKON

https://m.edsoo.ru/ffOcfa42

bubnmoreka [IOK

38 gacTHIbl. CBs3b MAcChl C SHEPTHEH U https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
KonTponbHas padota «OnrTuka.
39 Ocigmﬂ ;);Ieljp?anmjoﬁ Ter([);?m bubmorexa OK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTH
40 ®otonbl. opmyna [1nanka. Dueprus bubnnorexa [JOK
U UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE
bubmuoreka [IOK
4l poToapexra. Ombirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3ako otoaddekra. YpaBHeHue
42 QI;(HIE?IGI(;I)H; nn(gq)@g;oa@(ge::?a - bubmmorexa [IOK
! https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotospdexra
aBnenue ceera. O I1. H.
43 Jl'llelgg I;I]I;Ia )?HLH%EIB(IOT; I elicTBue bubmaorexa LIOK
seBd. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTa u
MPAaKTUYECKOE TPUMEHEHHUE:
44
($OoTORIEMEHT, POTOAATUHK,
CONTHe4YHas OaTapesi, CBETOIUO]T
45 Pemenue 3aad mo reme «1€MEHTHI but6mmorexa [IOK
KBaHTOBOM OTNTHKH) https://m.edsoo.ru/ff0d0302
M T .0
46 Pe(;geg()) aTZNr[Ii) (2)11(\:/[;(:):1131/1}0 I;?LT;;TH budmorexa [IOK
poopa P = https://m.edsoo.ru/ff0d091a
[LmanerapHast MoJenb aToMa
bubnunorexa LIOK
4l Hocrynater bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomieHue GOTOHOB Bubnmorexa [IOK
48 MIPU TIEPEXO/IC aTOMa C OJTHOTO YPOBHSI

SHEPIruM Ha Ipyroi. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa
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49

50

51

BonHoBEIe cBoiicTBa yacTull. BoIHEI
ne bpoia. KopryckyisipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpesnenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
paZ[I/IOB,KTI/IBHOCTI/I Ha JKX1BBIC
OpraHu3MbI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usirydenue

DHeprus cBA3M HYKJIOHOB B S7pe.
SnepHsle peakuuu. A nepHblit
peaktop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTMUECKUE aCTIEKTHI SIAEPHON
SHEPreTHKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pErucTpalyu JIEMEHTAPHBIX YACTULL.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3aUMOJIEUCTBUS. ENUHCTBO
(bU3UIECKOI KapTUHBI MUPaA»

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[IpukiiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMMH. Bug
3B&€3aHOrO Heba. Co3Be3aus, sIpKUe
3BE3/Ibl, IJIAHETHI, UX BUAUMOE
JABMOKXCHUC. ConHeyHast cucTeMa

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyiHeuHast aKTUBHOCTD.
Hctounuk sHeprun CosiHIa v 3BE311
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57

58

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBostonu CoJHIa U 3BE31

Muneunsiii [lyte — Hama I'anakTuka.
TTonoxenue u nBuxxenne ConHIila B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIAPAX TaJaKTUK

59

60
61

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbmoro B3peiBa.
PenukToBOe U3nyyeHue.
MeraranakTuka

Hepemennsie npobieMbl acTpOHOMUHT

Kontponbnas padota «2J1€eMEHTHI
aACTPOHOMUU U acTPOPUIUKU»

62

63

64

O6o06matonuii ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax AedaTeIbHOCTH
YyesioBeKa

O6o0maromuii ypok. Pons u mecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O6o0maromuii ypok. Pons
¢duznveckoii Teopun B HopMupOBaHUH
MIpe/ICTaBICHUH 0 PU3NYeCcKOn
KapTHHE MHpa

65

O6o06maromuit ypokx. Mecto
(bu3nyecKoil KapTUHBI MUpa B 00IIEM
psLy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJCTABICHUNA O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE MOJIE.

46




BHGKTPOMaFHI/ITHaﬂ HHAYKOUA

PesepBHblii ypok. Ontrka. OCHOBBI

67 CIEUATBHON TEOPUH 1
OTHOCHUTEIILHOCTH
q | oo Ko | Brmorera LOK
p https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

* Ousmka, 10 xmacc/ Mskumes I'.4., byxosues b.b., Corckuii H.H. non
penakiue IlapdentreBoii H.A., AxuuonepHoe oOmiectBo «M3gaTenbcTBO
«IIpocBenieHue»
» ®msuka, 11 xmacc/ Mskumes ['.JI., byxosnes b.b., Uapyrun B.M. mon
penakmnueint IlapdentreBori H.A., AknuonepHoe oOmiectBo «M3maaTenbcTBO
«ITpocsenieHue»
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1. COopnuk 3anau o usuke 1151 10-11 kmaccoB ¢ yrinyOleHHbIM U3YyYEHUEM
¢usuku. — M.: [Ipocsemenne, 2001

2. Coopuuk BompocoB u 3amad 1o ¢usmke. Jms 10-11 kmaccos
o01eoOpa3zoBarenbHbIX yupexaeHuii. — M.: [Ipocsemenue, 2002

3. 3800 3ama4 o ¢u3uKe ISl MKOJLHUKOB U MOCTYTAIOIINX B BY3bl. ABT.COCT.
u ap. — M.: Ipoda, 2000

4. EpuHbpI rOoCymnapCTBEHHBIM 3K3amMeH. KOHTpOJBHBIE M H3MEPUTEIBHBIE
marepuaisl. — M.: [Ipocsemenue, 2023

5. Y4eOHO-TpEHUPOBOYHBIC MaTepUaabl JJisI TOATOTOBKHM K €AUHOMY
rocyJlapcTBeHHOMY 3k3ameny. 2022 — M.: Uatemnekr-Lentp, 2022

6. TecTbl [ IKOJIBHUKOB M TMOCTyMammMX B By3sl —M.: Mwup u
obpazoBanue, 2022

7. Tectpl. ®usuka. 10-11 knaccel. YueOHO-MeToauueckoe mocobue. — M.:
Hpoda, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1. http://experiment.edu.ru - Poccuiickuii o01ieo0pa3oBaTeIbHbINA TOPTAIT
2. http://school-collection.edu.ru - Enunas kostekmus nu@poBbIX
00pa3oBaTeNbHBIX PECYPCOB

3. http:/lwww.fizika.ru

4. http://fiz.1september.ru - I'azera «®usuka» (I"azera «dusznka»
u3zaresbekoro goma [lepBoe ceHTAOPs)

5. http://kvant.mccme.ru/ - Hay4no-nomysisipHbIi pU3NKO-MaTEMAaTUICCKHIA
xypHan KBaHt (ApXuB HOMEpPOB)

6. http://www.e-science.ru/physics - [Topran ecrecTBeHHbIX Hayk: Du3uka
7. http://metodist.Ibz.ru/ - U3nareasctBo BUHOM. JIabopatopus 3HaHHUI.
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8. http://elkin52.narod.ru/ - 3anumarenpHas pu3rKa B BOIIPOCax U OTBETAX.

9. http://physics.nad.ru/physics.htm. - ®usuka B aHuMaIusx.
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