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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Taxke c yuéroMm denepaibHON pabdodeil MmporpaMMbl BOCIHUTAHHS H
KOHLIETILIUUA TIpernojilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoi denepannu, peATU3YIOLINX OCHOBHEIE
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusM GPI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peah3alMi MEXIPEIMETHbIX CBsA3ed (U3UKU C
€CTECTBEHHO-HAYUYHbIMU yUYE€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
1eIu u3y4eHus: GU3UKU Ha YPOBHE CPEHEro 00111ero o0pa3oBaHus, INIAHUPYEMbIe
pe3ynbTaTbl OCBOEHUsI Kypca (HU3UKHU: JIMYHOCTHBIC, METalpEAMETHbBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIFOYALT:

e IUJIAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTAThI M0 rojilaM 00yUEHHUs;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. [IkoapHBIN Kypc GU3HKH — CHCTEMOOOpa3yIOIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHEe 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHWKA  OMpEAeNsaeT XapakTep ¢ pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B c(pepe SHEPreTUKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIyYeHHUs] HOBBIX MAaTEpHAJIOB C 33aJlaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOyvarommxcs, B (opMHpOBaHHME YMEHUN MNPUMEHSTh HAYYHBIH METO[
MIO3HAHUS TP BHITIOJTHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHET0 0011ero 00pa3oBaHusI TOJI0KEH
PAI Uael, KOTOPbIE MOKHO PACCMATpPUBATh KAK MIPUHLIUIBI €70 OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCs
dbopMupOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanoaaraet 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMYECKUX NPWIOKEHUN H3yYECHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OOCYX IACHHS
po6JieM pallMOHAIBHOTO IPUPOOTNIOIb30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O IPUPOJIE, FPaHULaX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-esITeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yeTcs MpexJie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YYarolUXCsl.
Jl1st 6a30BOr0 ypoBHA Kypca (PU3UKH — 3TO UCHOJIb30BAaHUE CUCTEMBI (PPOHTATIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPhIE B IpOrpamme
no (usuke 0ObEeTWHEHBI B OOMINN CIUCOK YYECHHYECKUX MPAKTHUYECKUX PaboT.
Boijenenrie B yka3aHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISETCS yYaCTHUKaMU 00pa30BaTeIbHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHus KabuHeta ¢usuku. [lpu
3TOM OO0ecreunBaeTcsi OBJaJCHUE OOYyYarolIMMHUCS YMEHUSMU TMPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
ITOCTAHOBKY OIIBITOB IT0 IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosnplioe BHUMaHuE yAEISIETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a]1a4.
[Ipu 5TOM 111 pacyETHBIX 3a/1a4 IPUOPUTETOM SBIISAIOTCS 3a1a4U C SBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIMIME TMPUMEHATh HU3YUYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOIO pasfena Kypca, TaK W UHTErpUpYs 3HAHUA U3
pa3HbIX pa3nesioB. sl KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SIBIISIFOTCS 3aJJaHUSI HA



OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUW M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIU I CUTyalliu MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30BbId YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero ooOiero oopa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEaIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3NKe yUSHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTpAIIMOHHOE 000PY/I0BaHUE.

JleMoHcTpaniioHHOE  00Opy/I0oBaHuE (HOpMUpPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydaromwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO O00OPY/IOBAaHUS JIOMKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TEJIIMH U3y4CHUS] PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

e (opmupoBanue wuHTEpeca W CTpeMJIeHUS OOYYArONIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJIbI, Pa3BUTUE HMX HHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHUE HAYYHOTO MUPOBO33PEHHS KaK pe3ybTaTa U3y4eHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMCHTAJIbHBIX 3aKOHOB (DH3HKU;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
(bU3MYEeCKUX 3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O pONMM (PUBUKU IS PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ady B

npoliecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEHEro 00IIero o0pa3oBaHus:

e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 O0IINX (PU3NUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (U3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (opmupoBaHMe yMEHHUN TPUMEHSATH TEOPETUUYCCKUE 3HAHWUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHUPOBAHUS M TMPOBEACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

10 knacc: mabopaTopHbIX padboT - 3 ypoka;

KOHTPOJIbHBIX padoT - 6 ypOKOB.

11 knacc: 1abopaTopHBIX — 7 YPOKOB;

KonTponbHbix — 4 ypoxa.

N3MeHeHo KoJIM4eCcTBO 4acoB no paszaesam B 10 kiacce.

be3 n3menenns ocranmcek pasnen Nel, pezepBHOE BpeMsi.

Paznen No2 — 20 ypokoB;

Paznen Ne3 — 22 ypoka;

Paznen Nod4 — 22 ypoka.

OO0111e€ KOTUYECTBO YPOKOB — 68 YpOKOB.

[Ipennaraemsiii B mporpaMme 1o Ghu3uKe NepedeHb J1a00paTOPHBIX U
MPAKTUYECKUX PAOOT SABISETCS PEKOMEHIOBAHHBIM, YUUTEIb JEJIaeT BHIOOD
MIPOBEICHHUSI JTAOOPATOPHBIX PA0OT U OMBITOB C YUETOM WHIUBUTYTBHBIX
0COOEHHOCTEH 00yJaromuxcs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOrOBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMeIICHUs
MaTepUaibHOM TOYKU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHue. J[BUKeHrnEe MaTepUAIbHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JTIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue CKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoii 3akon HetoTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, CKoipxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepLHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIl.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenne aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN SHEPTUMU.

[TorennuanbHas DHEPTUA. [TorenmanbHas DHEPTUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETHYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI Tra3oB, XUJIKOCTEU H
TBEPABIX TeN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mepsl Monekys. Konnyectso Bemectsa. [loctosinaas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHHsS dvactull rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoieccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

OnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHaMuueckass cucrema. BHYTpEHHsAST 3HEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TeIIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJMHAMUKH K Hm3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpUHOUNBL ~ JEWCTBHST — TEIJIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kodap@uiueHT moie3Horo
nevctBus TemwtoBod mamwuHbl. [{ukn KapHo m ero ko3¢ @duIMeHT MoIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIuionepeiaye.

OnbIT N0 a1abaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwilieHHbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue nu amopdHble Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaiabsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcTayuM3aius. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEMI0BOTO OajiaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenune HarpeBaHus U MIaBJIeHUST KPUCTAUIMUECKOTO BEIIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuil 3aps. [[Ba Bu1a 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKU 3apsij.
OnekTpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro mnoiid.  I[IpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHICHCATOpA.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDIJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora anexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYINIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudeckoi nenu. KopoTkoe 3aMbIKaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u MpUMecHast MPOBOANMOCTD
noJIynnpoBogHUKOB. CBOMCTBaA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIlPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe JIEKTPOABWXKYIIEeH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yyeHnne cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsi€TCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEN U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3niny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYKIMU. KapThHa JUHWUNA MarHUTHOW WHAYKIHWMU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN HHIYKIUA
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. J[BrokKeHHEe 3apsiKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOMN
MHAYKIUAHW. OJIEKTPOABMXKYINAS CWIa HWHAYKUAH. 3aKOH BJIEKTPOMArHUTHOMN
nHaykuuu @apanes.

BuxpeBoe »sieKkTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAs CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXaHMYECKHE  KOJ€OaHMUA.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTH4eCKUl MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUA
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeIHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennpli  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHONM CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl rpy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJNBbHBIE BOJHBI.
HuTtepdepenius u iudpaxiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepenus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KoJeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxius, HHTepGepeHIINS.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuit B COOMPAIOIINX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMIOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(hEpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMonUMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETa.
OnTuyeckue mpruodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozellb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerne natepdepeHIIny CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbI0 AUGPAKIIUOHHON PEIIETKY.

HaOnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3mepeHune nokazaresis NpesioMJIeHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeUAIBbHON TEOPHUH OTHOCHUTEILHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHHU M COKpAICHUE
JUIVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJIBCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (PoTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiiHmrerHa s Gotodrddexra. «KpacHas rpaHuna»

dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas mopens aroma. Ilocrtymarel bopa. M3nydenue wu morsiomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paJuoakTUBHOTO
m3nyuyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbbda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl sapa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOMIOIEHHS U PETUCTPALUU 3IEMEHTAPHbBIX YACTHLL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpeKoOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunasi akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JIsI 3BE3] TJIABHOW NOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUS] TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBbIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OMS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUIONIAIN TIIOCKUX (PUryp u 00bhEMa Tel.

buonoeusa: »nektpuueckue SBICHUS B JKMBOW MpUpPOJE, KoyieOaTelabHBIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLUINYECKASI CTPYKTYpa TBEPABIX
TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTALUTMYECKOUN PEIIETKH, CIEKTPAJIbHBINA aHAIU3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHIAYKIMOHHAs I€4Yb, pajap, pPaguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune yueOHOTO TpenMmera «®Du3WKa» HA YPOBHE CpPEIHETO OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO mpenMera «Pu3nKay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pAaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTr0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEpPECax TI'PakIaHCKOIO
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHMOJICHCTBOBATH C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCUNCKUX YUEHBIX B 00J1aCTU GU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON IEesATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBUN B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUS! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTh
WHJVMBUAYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJILHbIE YUeOHbIE JeiicCTBUSA
ba3oBble jornueckme aeiicTBUS:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M TMPOTUBOPEYUST B  pacCMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIAJETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH MOHSATUSMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 007acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEelIeHUs], HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpPMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMUCK, aHaJu3,
CHCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
IPEICTABJICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJ1a4 ¢ COOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJIECpKAHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCcTaBICHUs U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIIEHNE HAa YPOKax (DU3UKH U BO BHE-YPOUHOH JeSITeTbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(UIMKTHBIX CHTyallUd ¥  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATHh IUIAH JICHCTBUH,
paclpenensaTh poid ¢ y4€TOM MHEHHH Yy4YaCTHUKOB, OOCYXIATh pe3yIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TO3UIHUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHUYCCKOE TIOBEJACHUE B Pa3IUIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3NMKK W aCTPOHOMHUHM, BBIABIATH MPOOJIEMBbI, CTaBUTh W (HOPMYyITUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMPATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAWIMH B 0O0JaCTH
(bU3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEMICHUS MO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeITLHOCTH;

pu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3YJIBTaTOB OCBOSHHUS MPOTPAMMBI 110
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HYMOIMOHAIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbie pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTMH, B IPAKTUYECKON JEATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsijl pU pelieHnH (PU3NYECKUX 3a/ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



AIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEHHOE IBIKCHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIlapeHue, KOHJACHcAlus, IUIaBJICHUE, KPUCTAUIU3aIuUs, KHUIEHHUE, BIAKHOCTb
BO3JlyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBsI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, JICKTPHU3AIUs Tel,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYMHBI:
KOOpJIMHATa, MYTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYeCKash DHEPTrus, MOTCHIMAIbHAS DHEPIHs, MEXaHHIeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONUCAHWW TIPABWJIBHO TPaKTOBATh
(bU3MYEeCKU CMBICT MCIOJIb3YeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3YyYEHHBIC TETUIOBBIE CBOKMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3ysl (DM3UYECKHE BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi DHEPTUsl XaOTHUYECKOTO JBIKEHUS MOJICKYJI, CpEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEpPrusi, pabora rasa,
KO (PUIIMEHT TMONE3HOTO JACUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMbBIX BEIWYUH, WX
0o0O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJINYMHY C APYTUMH BEJIMUNHAM;

OIMKCHIBATh U3YUYCHHBIE JICKTPUUYECKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE TOJIe, HAMPSOKEHHOCTD TOJIS, MIOTEHITNAN, Pa3HOCTh IMOTEHIINAJIOB,;
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAUCHUS] W EIUHHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HUCCKHEC
3aKOHBI ¥ MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéra, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOIOTHON TeMIlepaTypoH, MEepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IEKTPUYECKOTO 3apsiga, 3akoH KylloHa, TpU ATOM pa3iudaTrh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHUS MAINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pY0BaHUs, IPOBOAUTH OIBIT U (POPMYIINPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh HU3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKcHpoBaTh Pe3yabTaThl MOJTYUYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUE
TaOIUI] U TPaUKOB, IETaTh BEIBOJBI IO Pe3yIbTaTaM UCCIICIOBAHUS;

coOJroaTh MpaBuia 0e€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM ()M3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3MUECKOMN BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPAWBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe IBIICHUS,

UCIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHONM HWHGOPMALMK, TOJYYEHHOM W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyIaeMyto HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecnieueHnss OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa IMPHU pEUIeHUU (PU3UYECKHUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKU: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IUYHBIX  Cpel) |

AJIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BETUUYMHBIL:
DIIEKTPUYECKUN 3apsil, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJisA, cuia Ammepa, cuna JlopeHna, MHIyKTUBHOCTb
KATYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHu B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
(bopMyIIbI, CBS3BIBAIOLINE JAHHYIO (DU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacIaga, SHEPTUS CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYI0 (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOIO U MapaJIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa miga Gororddexra,
3aKOH COXPAHEHUsl SHEPrUU, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOEe BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPEAENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO IOJISI TPOBOJHUKA
C TOKOM, cuiibl Amrnepa u cuibl Jlopenua;

CTPOUTh UM OIMCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH: MpPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U JOPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIIAThH MPSAMbIE U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, TTPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIY4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1TaOOPaTOPHOIO
000opy10BaHUS;

pemath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIONB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBEIOMPATHh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pPaboOTy TPyNNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne ni/m P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Beero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 duzuka 1 MeTOoIbI HAYYHOT'O MO3HAHUS 2 bubnnorexa LIOK
' ABLHAYH https://m.cdsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 6 1 bubmaorexa LIOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
. 1
22 Huraniica 8 https://m.cdsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Uroro no pazneny 20
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON g | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1
3 OCHOBBI TEPMOHHAMHKI1 8 https://m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 6 bu6mmorekxa [IOK
' ®a3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

22

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA ? https://m.edsoo.ru/7f41bf72
49 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 13 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. DneKTpoMarHuTHas 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHu4YeCcKHe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;;f;;gﬁ;;mlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Jara uudposbie
Ne n/m Tema ypoka Kontpoabusbie IIpakTunuyeckue
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
dusznka — HaykKa o MpPUpoIeL.
1 Hayunrie MeT(})];[(bI HO?I»)HapHI/ISI 1 buGnuorexa [IOK
4 https://m.edsoo.ru/ff0c32e2
OKPYKArOIIero MUpa.
Pousb 1 Mecto ¢uzuku B
OPMHUPOBAHUU COBPEMEHHOU
2 1(-11)ap HOI:I;I KapTUHEI NE/I a, B 1 buGnuorexa [IOK
i p . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTH
JIIOJIEN.
Mexannueckoe IBHKEHUE.
OTHOCUTENBLHOCTh MEXAHUYECKOTO
3 nemkenns. Ilepemenienne 1 bubnmorexa OK
- Hep : https://m.edsoo.ru/ff0c3508
CKOpPOCTb, PABHOMEPHOE
NPSIMOJIMHEMHOE JBUKEHUE.
Pemenue 3agad mo teme
4 «PaBHOMEPHOE IPAMOJIMHENHOE 1 bubmorexa HOK
pHOe P hitps://m.edsoo.ru/ff0c3620
JIIBIDKEHUEY.
5 VYckopenue. PaBHOycKOpeHHOE 1 bubnmnoreka [JOK
MPSIMOJIMHEMHOE JIBUYKEHUE. https://m.edsoo.ru/ff0c372e
CBoOonHOe nmazeHue. Y CKopeHue
6 CBOOOIHOTO MaICHUS PeHl:HI/IC 1 bubmmorexa TIOK
) https://m.edsoo.ru/ff0c39cc
3ajady.




KpuBonuneliHoe IBUXEHHUE.

Tena. MomeHnT cuibl. [limeuo cuibl.

7 JBr>KeHME MaTepHaIbHON TOYKH T10 bubmmorexa [TOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH.
g KoHTponbHas pabota 1o Teme
«Kunematukay.
[IpuHLIHAII OTHOCUTENBHOCTH
9 Tlamunes. MHepuanbHbIe CHCTEMBI bubmorexa [IOK
' p 3 https://m.edsoo.ru/ff0c3be8
otrcuera. llepBriit 3akoH HeroTOHA.
Macca tena. Cuia. Ipunnun
10 cylepno3uiuu cui. Bropoif 3akon bubmmorexa [OK
yrep H ’ p N https://m.edsoo.ru/ff0c3be8
HproTona nsist MaTepuanbHOM TOUKH.

1 Tpetuif 3akon HeroToHa niis bubnnoreka [JOK
MaTepUalIbHBIX TOYEK. https://m.edsoo.ru/ffO0c3bed
3aKkoH BceMUpHOro Tsarorenus. Cuna

12 TskecTH. IlepBast kocMudeckas bubmorexa [IOK

e https:/m.edsoo.ru/ff0c3d00
CKOpOCTb.

13 Cwuita ynpyroctu. 3akoH ['yka. Bec bubmuorexa [IOK
Tela. https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koapduunent

14 TpeHust. Cuiia CONpOTUBIICHUS IPU bubmuoreka [IOK
JBW)KCHUHU Tela B :KUIAKOCTH HUJIH https://m.edsoo.ru/ff0c3f76
rase.

s KonTponbhas pabota mo Teme
«JlnHAMUKaY.

IlocTynarensHOE M BpallaTeabHOE
Y P . bubnuotexa [JOK
16 JBUKEHHE a0COTIOTHO TBEPAOTO

https://m.edsoo.ru/ff0c41a6




17

18

YcioBus paBHOBECHS TBEPIOTO
Tena.

Nmnynbc maTepuaibHON TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXpPaHEHUS
umnyiabsca. PeakTuBHOE JBUKEHHE.

PaboTa 1 MOIITHOCTE CHJIBL.

Kunernyeckas sneprus
MaTepuaibHOW Touku. Teopema 00

W3MEHEHHH KUHESTHYCCKOH OHCPI'Uu.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

19

ITorennmansHas 3HEprUsl.
IlorenuumanbHas 3HEPTUS yIPYro
ne(OpMUPOBAHHON MPYKUHBI.
[loTeHuumanbHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3EMIIH.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

20

21

ITorennmanpHbIC K
HETOTEHIHAJILHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
W3MEHEHHEM MEXaHNYeCKOM
SHEPIHH CUCTEMBI T€J. 3aKOH
COXPAaHEHHUS MEXaHUYECKOU
SHEPIruu.

JlaGopatopHas pabora «3yueHue
3aKOHA COXPaHEHUsI MEXaHUYECKOU
SHEPTUN.

bubmmoteka IIOK
https://m.edsoo.ru/ff0c478c

22

KonTponbhas pabota no teme

«3aKOHBI COXPAaHCHUA B MCXAHUKC).

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4b74

23

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4dc2




24

25

Teopuu. bpoyHOBCKOE IBM)KEHUE.

Anpdysust.

XapakTep JBUKCHUS U

B3 aHMOHCﬁCTBHﬂ qacTull BCIICCTBA.

Monenu cTpoeHus ra3os,
KUAKOCTEH U TBEPIBIX Tell.

Macca monekyn. Konuuectso
BeniecTBa. [locrosiunas ABoraapo.

26

TermoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
[IIxama remneparyp Llenbcus.

AOcoutoTHas TeMIiepaTypa Kak Mepa

cpeaHel KHHETUYECKOM SHEPruun
JIBUKCHHS] MOJIEKYJI.

27

28

29

30

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBueHue MKT. Pemenne 3amauy.

YpaBHeHue Menzeneena-
Kunaneiipona. 3akon JlanpToHa.
I"a30BbIC 3aKOHBI.

JlaGoparopHas paboTa
«JKcrepUMeHTalIbHAs POBEpPKa
3akoHa I eit-JIroccakay.

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe MpeacTaBIeHHe.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc51 1e

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

31

BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOW CHCTEMBI U
CIOCOObI €€ U3MEHEHHUS.
KonuyectBo TemnoTs! 1 padoTa.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952




BuyTtpenHsis sHeprusi 0IHOATOMHOTO
naeanbHOro raza. Buasr
TEIJIONEPEIaYH.

VYV nenpHas TermI0EMKOCTE BEIISCTBA.
KonuuecTBo TemnoThl npu

bu6nmmoreka [IOK

32
Terionepenade. AnunadaTHbIN https://m.edsoo.ru/ff0c5¢36
IpoLecc.

1 [lepBblil 3aKOH TEPMOIUHAMUKHU U bubmmoreka [JOK
€ro NPUMEHEHUE K U30IPOLIECCAM. https://m.edsoo.ru/ff0c5¢c36
HeoOpaTtumocTs nporeccos B

. bubnnorexa [IOK
34 npupone. Bropoii 3akoH
https://m.edsoo.ru/ffOcSefc
TEPMOJIUHAMUKH.
IIpunnun nevicteus u K11
P N A bubmuoreka [IOK
35 terioBoi MamuHel. [{ukn Kapao u
https://m.edsoo.ru/ff0c6230
ero KIIJI.

36 Pemenue 3agau .9konorunyeckue bubnuoreka [IOK
poOJIeMbI TEIIOAHEPTETHKH. https://m.edsoo.ru/ff0c600a
O06o0maromuii ypok

37 «MonexkynspHas ¢puznka. OCHOBBI
TEPMOJIUHAMUKH.

KonTponbHas pabora no teme
bubmmoteka IIOK
38 «MonekymnsipHas ¢puzuka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI.

39 [TapooOpa3oBaHue U KOHIEHCALINS. bubmuoreka [IOK
Ucnapenue u kunexue. https://m.edsoo.ru/ff0c6a50
AOComIOTHAS U OTHOCHUTEIbHAS

. bubnuotexa [JOK

40 BIIQXKHOCTh BO3Ayxa. HacklmeHHbIH

nap.

https://m.edsoo.ru/ff0c63b6




Trépnoe Teno. Kpucramiuueckue u
amop(HbIe Tera. AHU30TPOIUS

41 CBOMCTB KpUCTAJIOB. JKuaKue bubnmnorexa LHOK
p - RHA hitps://m.edsoo.ru/ff0c64d8
Kkpuctajibl. CoBpeMEHHbIE
MaTepHuabl.
[InaByieHnE U KpUCTAIUIM3ALIMS.
42 VYenpHas TEMI0TAa IIABICHUS bubnmnorexa LHOK
A ' https://m.edsoo.ru/fi0c65£0
CyO6numarnus.
bubmuoreka [{OK
43 YpaBHeHHe TEIIOBOro OanaHca
PaBHCHUC TCILIOBOT i https://m.edsoo.ru/ff0c6708
m Pemenue 3anau Ha ypaBHEHUE bubnuoreka [IOK
TEIIOBOro Oaanca. https://m.edsoo.ru/ff0c6820
DJeKkTpHU3anus Tell. DIeKTPUIECKUN
45 3aps pIIBa BHJIA DJICKT I/I‘II;CKI/IX bubmorexa HOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsI0B.
[TpoBOAHUKH, AUIIEKTPUKHU U
46 MOJIYIPOBOIHUKU. 3aKOH bubmmnoreka HOK
COXpaHEHUs JIEKTPUYECKOIO https://m.edsoo.ru/ffOc6bec
3apsa.
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kymnona. ToueyHBIN dIIEKTpUYECKUN bubnmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsi.
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
43 nosist. [lpunHnun cynepno3unuu bubmuorexa [IOK
ANIEKTPUYECKUX NoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH.
Pabota cuit 31eKTpOoCTaTHUeCKOro
bubnunorexa LIOK
49 nois. Ilorennuan. PasHocTh

[MOTEHINAIIOB.

https://m.edsoo.ru/ff0c6£00




50

51

52

53

54

55

56

57

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKHU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaH IpOHUITACMOCTD.

OnekTpoéMkocTh. KoHziencarop.

DnEeKTPOEMKOCTH MJIOCKOTO
KOHJIeHCAaTOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

[IpuHIMD NeHCTBYS U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAIHHOTO
armapara, CTpyHHOT0 IpUHTEepa.
DJeKTpocTaTHUecKas 3alluTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB.

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1st
ydacTKa IeTu.

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COSANHEHHE
npoBoAHKKOB. JlabopaTropHas
pabora «3yueHue cMenanHoro
COCIIMHEHUS PE3UCTOPOBY.

Pemenue 3amau Ha
MOCJIEIOBATEIbHOE U MapajuiesIbHOE
COEIMHEHHUE MPOBOJHUKOB.

PabGora 1 momHOCTH

ANEKTPUUECKOr0 TOKA. 3aKOH
Jxoynsa-Jlenna.

0,5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74£0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838




58

3axod Oma i1 OJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON LIETIH.
Kopotkoe 3aMmbIkanue.
JlaboparopHas pabota «3mepenue
OJIC ucToyHHKa TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUS.

0,5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBJICHHUA MCTAJIJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTD.

60

61

62

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBoiHUKH, X COOCTBEHHAs
Y TIPUMECHAs TPOBOIUMOCT.
CaoiicTBap—n-nepexoa.
[TomympoBOTHUKOBEIE TPUOOPHI.
DIIEKTPUUYECKHI TOK B pacTBOpaXx M
paciuiaBax 3JE€KTPOJIMTOB.
DIIEKTPONUTHYECKAs JUCCOLIHAITHS.
DNEKTPOIU3.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

63

DIIeKTPUYECKHI TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Monnus. I1na3ma.

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

64

DnekTpuueckue npuOopsl U
YCTPOHCTBA U X IPAKTUIECKOE
npuMeHeHue. [IpaBuia TEXHUKH
0€30IMacHOCTH.

but6mmorekxa [IOK
https://m.edsoo.ru/ffO0c86fc




65 O06o00maromuii ypok 1mo Teme | bubnmnoreka HOK
«INEeKTPOIUHAMHKAY. https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Qnekrpocraruka. [locrosHHbIN | bubmmoreka [JOK
3NeKTpUYeCKuil ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaaxy.

PesepBnbiil ypok. KonTposibHas
67 pa6oI")ra o TZII\)/IC ’ 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c8c56
"DnexkTpoauHaMuKa".

68 Peseprublii ypok. O6o0maromuit | bubnuoreka [IOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6¢c
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcbl

[TocTostHHBIE MATHUTHI U X

B3auMojIeiicTBUE. MarHuTHOE ToJIe.

1 . 1 bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU.

JIuHUK MarHUTHOM MHIYKLIMH.
MarauTHoO€e noJie MPOBOJIHUKA C

) TokOM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM.

JlaGopaTtopHast pabora «3yuenue
bubmuoreka [JOK
3 MAarHUTHOTO ITOJISI KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM).
JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHast pabota | | bubnunoreka [JOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0O
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM).

JlelicTBME€ MAarHUTHOTO TOJIS HA
5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuoreka [IOK

yactuny. Cuna Jlopenma. PaGora
cunel JIopeHna.

https://m.edsoo.ru/ff0c9df4




DJIEKTPOMAarHuTHas: UHIYKIUS.
IToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON UHIYKLIMU
®dapanes.

10

11

JlaGopaTtopHnas pabota
«HccnenoBanue sBJICHUS
AJIEKTPOMATHUTHOU WHIYKITHH.

NHnykTuBHOCTS. SIBIIEHUE
camonHykuuu. 9J1C
CaMOMHAYKIMU. DHEPIust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpOﬁCTBa Hn ux

MMPUMCHCHHC: ITIOCTOSHHBIC MAI'HUTBI,

JIIEKTPOMAarHUTHI,
AIICKTPOIBUTaTENb, YCKOPHTEIIN
3JIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHAS TICYb.
Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
WHTKIIHSD).

KonTponbsHas paboTa 1o reme
«MarHurtHoOe 1oe.
DJeKTpOMarHuTHAsE MHTYKIUS.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

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

12

CBOOOTHBIE MEXAHUYECKUE
konebanus. ['apmoHnyeckue
KosneOaHusl. YpaBHEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

14

15

16

17

rapMOHUYECKHUX KOJeOaHU.
[IpeBpanienue sHepruu.

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJIeOaHu Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MACChI
rpy3ay.

KonebaTenbHbIil KOHTYP.
CB00OOAHBIE IEKTPOMArHUTHBIE
KoJIeOaHUs B MJ1€AJIbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTUs
MEX/1y MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KOJIEOAHUSMHU.

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIBHOM
K0JIeOaTeIbHOM KOHTYpE.

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHMs.

IlepeMeHHBIN TOK.
CuHyconabHbIN IEPEMEHHBIN TOK.
MoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSHKEHHUS.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34




18

19

20

21

22

Tpancdopmarop. [IpousBocTso,
nepeaaya u norpediieHue
ANEKTPUYECKOU SHEPIUH.

Y CTpoicTBO U MPAKTUYECKOE
PUMEHEHHUE AJIEKTPUUIECKOTO
3BOHKa, FeHepaTopa MepeMeHHOro
TOKa, JINHUH AJIEKTponepeaay.

DKOIOTrnYecKHue PHUCKH IIpU
IMIPOU3BOJCTBEC 3JICKTPOIHCPIUH.
Ky.J'IBTypa HCIIOJIBb30BaHUA
QJICKTPOSHCPIUN B HOBCC,HHeBHOfI
KH3HH.

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JHa BosHbL. [lonepeunsie u
MIPOJIOJIbHBIC BOJTHBI.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricota ToHa. TemOp 3ByKa.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

bubmuoreka [JOK
https://m.edsoo.ru/ffOcca54

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

23

3HeKTpOMaFHI/ITHBI€ BOJIHBI, UX
cBolicTBa U ckopocTk. [Ikama
3JIEKTPOMArHUTHBIX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

25

HpI/IHHI/IHBI pa)lI/IOCBSI3I/I 158
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBsI3U. Pagnonokamnus.

KonTtponbhas padora «Konebanus u
BOJIHBD».

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




[IpsamoniuHeHOE pacpoCTpaHEHUE
CBETa B OJJHOPOJHOM CpeE.

bu6mmoreka [IOK

26
ToudeuHbIil HICTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
CBETa.
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa HOK
P L P https://m.edsoo.ru/ff0cd4e0
U300paKeHHI B TUIOCKOM 3€pKalie.
IIpenomnenue ceera. [lonHoe
)3 BHYTPEHHEE OTpa)KE€HUE. bubnuorexa [JOK
[IpenenbHbIN Yoy MOJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUS.
29 JlabopaTtopHas pabota «3mepenue bubnuorexa [JOK
[OKa3aTelIst IPEJIOMIICHUS CTEKIIA. https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit
30 B uH3e. DopMyra TOHKOM JTMH3BI bubmorexa HOK
+ TOPMY ' https://m.edsoo.ru/ff0cddle
YBenuyeHnue JTuH3bI.
JlaGoparopHas paboTa
31 «HccnenoBanne cBONCTB
M300paXeHUH B TMH3AX).
Hucnepcus cera. CioxXHbIA COCTaB
3 6emnoro csera. LIser. JlaboparopHas
pabota «HabmroaeHne nucnepcuu
CBETa.
WnTepdepennus cera. Judpakuus bubnnoreka [JOK
33 N
cseta. [ludpakimonnas pemerka. https://m.edsoo.ru/ff0ced22
34 [Toniepe4HOCTh CBETOBBIX BOJIH. bubmuorexa [IOK

[Tonsipusanus cBera.

https://m.edsoo.ru/ff0cf02e




Onrtuueckne MpuOOphl M YCTPOKWCTBA

35 U yCJIOBHS UX 0€3011acHOTO
MIPUMEHEHUS.

['paHuIbl TPUMEHUMOCTH

36 KJIaCCHUYECKON MEXaHHUKH. bubnuorexa [JOK
IToctynaTel cnenuaibHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTH.

OTHOCUTENBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LOK
JUTOBP ’ A https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAILEHUE JITTHHBI.
DHeprus U UMIYJbC

18 pensiTuBUCTCKON yacTulibl. CBA3b bubnnorexa [HOK
MaccChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKosl.

KonTtponpHas padora «OnTuka.
39 OCHOBEI CIIEIHATIBHON TEOPHUHU bubnmorexa LHOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH.

40 ®oronsl. opmyina [1nanka. bubnuoreka [IOK
DHeprus U UMNyJabC POTOHA. https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIIEIOBAHUE Bu6 [IOK

nOIMoTeKa

41 oroaddekra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
Cronerosa.
3akonsl Gororddexra. YpaBHeHUE

42 OiuHmreitHa s porodaddexra bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Jasnenne ceera. OnbiTol I1. H. Bt oK
N HOIMOTEKA
43 JlebeneBa. XuMHYECKOE NEHCTBHUE 1

CBCTAa.

https://m.edsoo.ru/ff0d04a6




TexHuueckne ycTpoucTBa u
MPaKTUYECKOE IPUMEHEHHE:

44
¢dorosnemenT, HoTOAATUHK,
coJTHeYHas OaTapesi, CBETOUO/I.

45 Pemenwne 3agad mo teme «JIeMEHTBI bubnuorexa [JOK
KBAHTOBOM ONTUKH https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pesepdopna o paccesnuro o- bubnuorexa [JOK
yactull. [Inanerapuas moaens https://m.edsoo.ru/ff0d091a
aToma.

47 [Toctynatel bopa. bubmmorexa LOK

https://m.edsoo.ru/ff0dOafa
Wznyuenue u noraoieHnue GOTOHOB

43 IIpYU [IEPEX0J€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEpruu Ha Apyrou. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB.

BousiHOBBIE CBOMCTBA yacTull. BosHbI

49 ne bpoins. KopnyckynsipHo- bubnnorexka [JOK
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JTy4YEHHUE.

OTKpbITHE PATUOAKTUBHOCTH.

50 Omneiter Pesepdopaa mo bubnuoteka [JOK
OIIPEAEIIEHNIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTYyYECHUS
CgoiicTBa anbda-, 6era-, raMma-

51 n3iydeHus. BiausHue

PaarnOaKTUBHOCTH HaA XUBBIC
OpTaHHU3MBI.




52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacmar.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMmma-usirydeHue.

DHeprus CBS3U HYKJIOHOB B SIpE.
Snepublie peakuuu. S nepHbii
peaktop. [Ipobraemsl, IEepCIEeKTUBHI,
DKOJIOTUYECKUE ACIIEKTHI AIEPHOU
OHEPIeTHKH.

OnemeHTapHble YacTULbl. OTKpBITHE
HO3UTpoHa. MeToabl HaOIOACHUS U
PEruCTpaLyy 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3auMoaencTBusA. ETMHCTBO
(bu3nUecKoil KApTHUHBI MUPAY.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

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

55

Bug 3sésnnoro neda. Co3se3nus,
SIpKHE 3BE3IBI, TUTAHETHI, UX
BuauMoe asmxenune. Conneunas
cHCTEMa.

56

57

Comure. CotHeyHast aKTUBHOCTb.
Ucrounuk sueprun CosiHIIA U 3BE3I.

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
[IOCJIEI0BATEILHOCTH. BHYyTpeHHEe
cTpoenue 3B€311. COBpeMEHHBIE
MPEJICTABICHUSI O IPOUCXOXKICHUU U
sBosroruy CosHIA U 3BE3.




58

59

60

Mineunsiit [1yTe — Hamma
lNanaktuka. [lonoxxenue u 1BUKEHNE
Connua B N'anaktuke. 'anakTuku.
UYéEpHble ABIPHI B spax TAIAKTHK.

Bcenennas. Pazoeranue rajnakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznydenue.
MerarajiakTuka.

Hepemuiennsie mpoOieMbl
ACTPOHOMHUHU.

61

KonTtponpsHast pabora mo teme
«IJIeMEHTBI aCTPOHOMMH U
acTpou3uKm».

62

Ob6o6maromuit ypok. Ponp pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHUYECKOM, COIUAILHON U
ATUYECKOM cdhepax NesTeTbHOCTH
YeJIOBeKa.

63

O6o0matomuii ypok. Pons u mecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa.

64

O6o06matromuii ypok. Posb
¢buznueckoif Teopun B
(bopMUpPOBaHUHU MIPEJICTABICHUH O
buznyecKoil kKapTuHe MUpA.

65

Ob6o6maromuit ypok. Mecto
(buznyecKoil KapTUHBI MUpa B




o011eM psily COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX
MPEACTABICHUI O IPUPOJE.

Pe3epBHbIil ypok. MarHutHoe mnoJie.

66 1
DJIEKTpOMAarHuTHasi UHIYKIIHS.
PesepBubliit ypok. Ontuka. OCHOBBI

67 CHeualIbHOM Teopun 1
OTHOCHUTEJIbHOCTH.
Pezepubiii ypok. KBantoBas gpusuka.

68 3JI€1\%I)GHTI)I}3)CTPOHOMI/II/I u ! 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(u3uKH.
OBIIEE KOJIMYECTBO YACOB IT1O 63

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

o ®usuka, 10 kmacc/ Maxumes I'.4., Byxosnes b.b., Corckuii H.H.,
(6a30BBIH 1 yTIYOJICHHBIN YPOBHH); U31aTeIbCTBO «IIpocBerienue.

o ®usuka, 11 kmacc/ Mskumes I'.41., byxosues b.b., Corckuit H.H.,
(6a30BBIH 1 yTIyOJICHHBIM YPOBHH); U31aTeILCTBO «IIpocBemienue.

o 3anmaynuk, 10 — 11 xmacesl/ PeimkeBuu A IL; [Ipoda.

METO/JIUYECKHUE MATEPHUAJIbBI JIJIS1I YUYUTEJIS
10 -11 xnacc

e OPII COO ®U3UKA (6a30Bblil ypOBEHbB)

e Pabouas nporpamma. 10-11 knacc (6a30BbIit ypOBEHB)

e Tloypounsie pazpadotku no pusuke, 10 knacc/ Bonkos B.A.
(yruBepcansHoe uzaanue); OO0 «BAKO».

e Tloypounsie pa3padotku no pusmke, 11 kmacc/ Bonkos B.A.
(yruBepcanpHoe uznanue); OO0 «BAKO».

e ®usuka, 10 knacc/ Msikumes I'.4., byxoBues b.b., CoTckuii
H.H., (6a30Bblii 1 yri1yOJ€HHBIN YPOBHHM); U3aTEIBLCTBO
«IIpocsemieHue.

o ®usuka, 11 kmacc/ Makumes I'.5., Byxosnes b.b., Corckuii
H.H., (6a30Bblii 1 yriyOaeHHBIH YPOBHH); U3/1aTEIHCTBO

«IIpocsemenue».



e (CoOopHuK BOmpocoB u 3a1a4 no ¢usuke/ 'onpadapo H.U.;
M31aTeIhCTBO «BhIcmias mKkomay.

e 1001 3amaua mo ¢pusuke/ ['enbdrar U.M., ['ennenmreitn JI1.O.,
Kupuk JL.A.; <MJIEKCA», «TUMHA3US».

o ®usuka. Kontposnbasie padothl. 10 — 11 kmace/ Kynepmreitn
10.C., Mapon E.A.; «CnenunanbHas JutepaTypa.

o KUM. ®U3UKA. 10 xnacc /3opun H.1.; OO0 «BAKO».

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
e Enunas komekuus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB. —
Pexxum nocryna: http://school- collection.edu.ru
e Iludposbie oOpa3oBaTeIbLHBIE PECYPCHI. —

Pexxum nocryma: http://www.openclass.ru

e DJIEKTPOHHbIE YYEOHUKHU MO PUBUKE. —

Pexxum nocrymna: http://www.fizika.ru

o ®denepanbHbBIN IIEHTP UHPOPMAITMOHHO-00Pa30BATEIHHBIX
PECYpPCOB. -

Pexxum nocryna: http://www.fcior.edu.ru/

e Odusuka.ru.

Pexxum nocryna: http://www.fizika.ru
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