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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢uzuke 06a30BOro YpOBHS Ha YpPOBHE CPEAHETO OOIIEeTo
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOXKEHHH W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHSI OCHOBHOH 0Opa3zoBaTelbHOM MporpaMmsbl, npenacraBieHHbix B OI'OC
COQO, a Ttakxe c yu€roM (enepanbHOH paboyel HpOrpaMmbl BOCIUTAHUSA U
KOHLEMUUU TpenoaaBaHus ydeOHoro mnpeamera «dusmka» B 00pa3oBaTebHBIX
OpraHu3alusaXx Poccuiickoit denepanuu, pean3yIoIuX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAMNpaBieHO Ha (OPMUPOBAHUE
€CTeCTBEHHO-HAY4YHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kinaccoB npu oOydeHUu
ux Qu3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESTEIBHOCTHOIO MOJIXO/A.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusm GI'OC COO k miaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJibTaTaM OOY4YEHUSs, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTbh pEAM3alMi MEXIPEIMETHBIX CBsi3ell (U3UKH C
€CTECTBEHHO-HAYYHBIMH y4E€OHBIMH IIpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE
e U3ydeHus (GU3MKHU Ha ypOBHE CPEHEro o0IIero oopa3oBaHus, IIIaHUPYyEeMbIe
PE3yNbTAThl OCBOEHUS Kypca PU3MKH: TMUHOCTHBIEC, METANPEIMETHBIE, TPEIMETHbIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

« IUIAaHUpYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3HUKH Ha 6a30BOM YpPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

- cojaepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHusI.

duszrka Kak Hayka O Hambojee OOImMMX 3aKOHAX MPHUPOIbI, BBICTYIAs B
KayecTBE y4eOHOTO MpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [1IKoabHBINH Kypc GU3UKH — CUCTEMOOOpa3yonuii
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3MUECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIECCOB M SIBJICHUW, H3ydyaeMbIX XHMHEH, OWOJIOTHEH,
bu3mueckoii reorpaduerd u actpoHomueid. lcmonb3oBaHME W aKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUM  ONpenenseT XapakTep U pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTU B cepe IHEPreTUKH, TPaHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMU CBOWCTBaMM M Jpyrux. M3ydeHwue
(U3MKKU BHOCUT OCHOBHOI BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHOHAYYHON KapTHUHBI
Mupa o0yd4arommuxcsi, B (OPMUPOBAHUE YMEHHUH TNPUMEHSATh HAYYHBIH METO[
MO3HAHUS [P BBINOJHEHUU UM YYEOHBIX UCCIEA0BAHMM.

B ocHOBY Kypca Gpu3uku a5 ypoBHS CpEAHET0 00IIero 00pa3oBaHMs MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK IPUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepua U3 BCEX pa3/iesioB (PU3HMKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanusayuu. B COOTBETCTBUM C HEH Marepuan Kypca (U3HKU
o0beUHEH BOKPYr (u3nyeckux Teopuid. Benymwmm B Kypce sBIsercs
(opMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzaiusi mpennosiaraeT HUCIOIb30BaHHE
I'YMaHUTApHOTO MOTEHLHAa (PU3NYECKONM HAyKH, OCMBICIECHUE CBS3U Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpasnennocmu. Kypc pusuku npemnonaract 3HaKOMCTBO
C IIHUPOKUM KPYTrOM TEXHUUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUN HM3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peamuszyeTcss TOCPEICTBOM BBEJEHHUS 3JIEMEHTOB
coJiep KaHusl, MOCBALIEHHBIX SKOJIOTUYECKUM MTPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takxke OOCYXIeHus mnpolbiem
PaIMOHAILHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmveckue Teopuu (HOopMUPOBAHHME MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3MUYECKOU TEOpUH, posid (PyHIaMEHTANbHBIX 3aKOHOB U
IPUHIHUIIOB B COBPEMEHHBIX MPEJCTABICHUX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUM U MPOLIECCOB).

CucTeMHO-/IeSITEIbHOCTHBIN TOJIXO/T B Kypce (PU3MKH peaqu3yeTcsi Mpexiie
BCEro 3a CYET OpraHU3alMHU HKCIEPUMEHTATBHON JeATEIBHOCTH OOYYaroIIMXCS.
Jli1st 6a30BOr0O ypOBHS Kypca PU3UKH — 3TO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCTIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no ¢u3uKe OOBEAWHEHBI B OOIIMKA CIMCOK YYEHHUYECKHUX TMPAKTHUYECKUX padoT.
Brienenne B ykazaHHOM TiepedHe J1abopaTOpHBIX pPabOT, MPOBOAMMBIX IS
KOHTPOJISL U OIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa3oBaTeIbHOTO MpoIlecca
UCXOJII M3 OCOOCGHHOCTEW TUIAHMPOBAHUS M OCHAIeHUs KaOuHera ¢uszuku. [lpu
3TOM OO0EeCHeurBaeTcsi OBJaJACHHE OOYYaIOUIMMHCS YMEHHUSIMH IPOBOIUTH
KOCBEHHBIE HM3MEPEHHUs, HCCIEIOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
IIOCTAHOBKY OITBITOB 110 IPOBEPKE MPEJI0KEHHBIX TUITOTES.

bonpiioe BHUMaHUE yIEIseTCs PELICHUIO PACUETHBIX U KaUECTBEHHBIX 33]1a4.
ITpu 3TOM MJI pacyETHBIX 3a/1a4 IPUOPUTETOM SIBIISAIOTCS 3a]1a4M C SIBHO 33JaHHOU
¢u3nyeckoll MOAENBIO, MO3BOJIAIONIME MPUMEHATh W3YUYCHHbIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOIO pasjesia Kypca, TaK M HHTErpHUpysl 3HaHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha
OOBSICHEHHE MPOTEKaHUsl (U3NYECKUX SBICHUI U TPOILECCOB B OKpPYXKaromien
KHU3HU, TpeOytomme  BbiOOpa  (u3Mueckoil  Mojend g CUTyaluH
MIPaKTUKOOPUEHTHPOBAHHOT' O XapaKkTepa.

B cootBetcTBUU ¢ TpeboBanusimMu GI'OC COO k MaTepruanibHOTEXHUYECKOMY
obOecrnieueHnto0 yuyeOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca (DU3UKU HA ypOBHE



cpelHero oOmero oOpa3oBaHMUsS JIOJDKEH HM3Yy4aThCsl B YCJIOBHSIX IPEAMETHOIO
kaOuHeTa (PU3MKU WIM B YCJIOBHMSX HMHTETPUPOBAHHOIO KaOWMHETa MpPEeIMETOB
€CTEeCTBEHHO-HAYYHOr0 LHKIA. B kaOuHere (U3MKU JOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpYyAOBaHME JUIsl BBINOJHEHHUS YKAa3aHHBIX B IPOrpaMme IO
($u3HMKe YUEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanimoHHOe o0opyaoBaHue (QopMuUpyeTcs B COOTBETCTBHHM C
INPUHIMIIOM MUHUMAJIBHOM JOCTATOYHOCTH M  OOECNEUMBAET IOCTAHOBKY
MEPEUNCICHHBIX B MpOrpaMMe IO (QU3MKE KIIOUYEBbIX JEMOHCTpALUNA IS
UCCJEOBAHMUS  M3y4YaeMbIX  SIBIEHUA W  NOPOLECCOB, HSMIUPUYECKUX U
(yHIaMEHTaJIbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHU .

JlaGopatopHoe 000pylnOBaHUE I YYEHHUUYECKHX MPAKTUYECKUX padoT
dopMupyetcst B BUAE TEMaTUYECKUX KOMIUIEKTOB M OOEcCredyrBaeTcsi B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOydvarouuxcs. Temarnueckue KOMIUIEKTHI
1ab0paTOpHOTrO O00OPYNOBAHUS JOJIKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TaKXKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMHM LIETISIMU U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

- (opmupoBaHue uHTEpeca M CTPEMIICHHS] OOYyYalOIUXCS K HAy4YHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

 pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUS U (POPMHUPOBAHHE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

- (opmupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yYEeHHsI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

- (opmupoBanue ymMeHUN OOBSCHATH SBICHHUA C HUCIOJIb30BAHHEM
(bu3MUeCcKUX 3HAHUIM M HAYIHBIX JOKA3aTEIbCTB;

« (opmupoBaHue mpeACTaBICHUN O POl (PU3MKHU IJIST Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTiKeHre 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIeAYIOUINX 3a1ad B

nporecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:
 TMpUOOpETeHHE CUCTEMBI 3HAHHM 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOpHUsAX, BKJIIOYAsl MEXaHUKy, MOJEKYISIpHYI0 (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HUKY;

- (¢opMHpOBaHHE YMEHUN TNPUMEHATh TEOPETUUYECKHE 3HAHUA MJIs
OOBsiICHEHHsI (PU3MYECKUX SBICHUW B TPUPOAE H Ui TNPHHITHA
MPAKTUYECKUX PEUIEHUN B IOBCEHEBHOM KU3HU,

* OCBOEHHME CIOCOOOB pEUIeHUS PA3NMMYHBIX 334a4 C SIBHO 3aJaHHOU
¢usnyeckoil MoJeNnblo, 3axad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 33]1a4H;



« TMOHMMaHue (U3NYECKUX OCHOB U MPHUHILMUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUAHMS HA OKPY>KAIOIIYIO
cpeay;

« OBJAJCHHE METOAAMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U TMPOBEACHUS
bU3UYECKUX HKCICPUMEHTOB, aHaliM3a M MHTEpHpeTaruu uHdopMaimu,
OIpEJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

« CO3[aHUE YCIIOBUM ISl Pa3BUTHA YMEHUM MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN AEATEILHOCTH.

Ha wu3yuenue ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kitacce — 68 vacoB (2 yaca B HE/IEeNIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemsplii B mnporpamMme 1o ¢u3MKE NepeueHb JabopaTOpHBIX MU
NPAKTUYECKUX padoT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBIOOD
IpoBeACHUsT J1abOpPaTOPHBIX pabOT M OMNBITOB € YYETOM WHIWBUYATbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

COJAEP)KAHUE OBYUEHUS

10 KVIACC

Paznen 1. ®u3uka v MeTObI HAYYHOI' 0 MO3HAHUS

®du3znka — HayKa o nmpupoje. Hayunbsie MeTOABI MO3HAHUS OKPYKAIOLLETO
mupa. Ponb skcriepruMenTa 1 TEOpUH B IPOLIECCE TO3HAHMS IPUPOBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (GpU3NUECKUX SIBJICHUM W TpolieccoB. HaydHble THITOTE3HI.
duznyeckue 3aKOHBI U TEOPUHU. [ paHUIBI MPUMEHUMOCTH (U3HMUYECKUX 3aKOHOB.
[IprHUOMT COOTBETCTBUS.

Pons u mecto pusuku B HopMHUpOBaHMHM COBPEMEHHOW HAyYHOM KapTHUHBI
MHpa, B IPAKTUUYECKOU JAEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBeie W MHQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Pa3nen 2. Mexanuka Tema
1. Kunemamuka
Mexannueckoe aBUKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKEHUSI.
Cuctema otcuéra. Tpaekropus.
[Tepemernienne, CKOpoCcTh (CpedHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHHE MaTepualbHOW TOUYKH, MX MPOCKIHUH HAa OCU CHUCTEMBI KOOpJWHAT.
Ciio)keHue nepeMeNICHUN U CII0KEHUE CKOPOCTEH.



PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMXKeHue. ['paduku
3aBUCHMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IyTH H
MEepEMENICHHS] MATEPUATLHOM TOYKH OT BPEMEHMU.

CBoOoaHOe nazieHre. Y CKopeHre CBOOOTHOTO MaICHMUS.

KpuBonnHeitHoe 1BM>KEeHUE. [[BHKEHNE MAaTEPUATIbHON TOYKH 10 OKPYKHOCTH
C IIOCTOSIHHOM IO MOZYJIKO CKOPOCTBIO. YTJIOBass CKOPOCTH, JIMHEWHAsA CKOPOCTD.
[lepuona u wactora obpatieHus. LleHTpocTpeMUTETEHOE YCKOPEHUE.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE TMPUMEHEHHUE: CHOUIOMETP,
JIBH)KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIC MEpEaadH.

Jlemoncmpayuu

Mojenb cuctembl OTCUETa, WIUTIOCTPAlMs KUHEMATHYECKUX XapaKTEePUCTUK
JBHOKEHUS.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmonenune aBwkeHusl Tena, OpPOIIEHHOTO IOJ] YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

HanpagneHnue ckopocT Ipu ABUKEHUU 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHrne HEPABHOMEPHOTO IABUKEHHS C LIEJbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUSI MEKY TYTSIMH, IPOHIEHHBIMU TEJIOM 32
NIOCJIEI0BATENIbHBIE PABHBIE POMEKYTKH BPEMEHHU IPY PABHOYCKOPEHHOM
JIBUKCHUU C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3yueHue NBUKEHUS IIAPUKA B BA3KOM KUIKOCTH.

N3yuyenue aBukeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuaumn  otHocutenbHOCTH  ['anmumesi.  IlepBeii  3akoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cui. Bropoii 3akod HetoToHa 1i1st
MaTepuaabHOU TOYKHU. TpeTuid 3akoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtsaroreHusi. Cuna Tsokectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoinbxkeHus, kauenusi). Cuna tpenus. Cyxoe
tperne. Cuia TpEeHUs! CKOMBKEHUS U cuiia TpeHus nokos. Koaddumment tperust.
Cuiia conpoTUBIIEHUS MPU IBHXKEHUU Teja B KUJKOCTU UJIU ras3e.

[TocTynarensHOE M BpamiaTeIbHOE JBMKEHHUE a0COFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHud. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.



TexHuueckne ycTporCTBA U MPAKTUYECKOE TPUMEHEHHE: TTOAIIUITHUKH,
JNBH>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB. /[emMoncmpayuu

SIBneHne uHEpUUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMaIinu.

HesecomocTte. Bec Tena npu yCKOpeHHOM TMOABEME U TTaJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEpAOTO Tena. Buabl paBHOBecus. Yuenuueckuii

aKCcnepumenm, 1abopamopmbsie pabomul

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM TMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKHUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

UccnenoBanne yciaoBUl paBHOBECHS TBEPAOro Teaa, HMMEKOIIET0 OCh
BpalllCHUS.

Tema 3. 3akonvl coXpaneHus 6 mexanuke

NMnynbe MartepuanbHOW TOYKH (T€Na), CUCTEMBl MATEPHABHBIX TOYEK.
NMiynibe CHUITbI M1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE BMKEHUE.

PabGora cuiibl. MOIIIHOCTE CHJIBI.

Kunernueckast »Heprusi MarepuaibHOM TOYKU. Teopema 00 HU3MEHEHHH
KUHETUYECKOW SHEPIUH.

[ToTeHunanbHas SHEPTHUS. [loTeHunanbHas SHEPTHUs yIOpYro
nedhopMHUpPOBaHHOM MpYXUHBL. [loTeHITMaIbHAS SHEPT U Tella BOJIM3U TOBEPXHOCTH
3eMIu.

[loTeHuManbHble U HENOTCHLUHAIbHBIE  CHJIBL CBs3p  paboOTHI
HENOTEHUUAJIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKON SHEPTUH CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBAa M IMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
MPYKUHHBIA TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHIIMATBEHOM SHEPTUHN B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yaapa C MOMOIIBI JBYX OJMHAKOBBIX
HUTSIHBIX MasATHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHMYECKOW IHEpruu
TEJa Ha PUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Paszpnen 3. MouiekyisipHasi pu3uKa M TepMoaMHaMuKka Tema

1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. duddysus. Xapakrep ABMKEHHUS WU
B3aUMOJICMCTBYs YaCTHUL[ BelIeCTBA. MOJENM CTPOEHHUS Ta30B, KUIKOCTEU U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosiekyl. KonndectBo BeniectBa. [loctosHHast ABorajpo.

TennmoBoe paBHOBecue. Temmnepatypa u e€ usMmepenue. lllkana temmnepartyp
Llenbcns.

Mogenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHOKMHETUUECKOM
TEOpHH WJeaTbHOro Ta3a. AOCOOTHas TeMmIlepaTypa Kak Mepa cpeaHei
KMHETUYECKOM PHEPTUM TEIUIOBOTO ABWKEHUS 4YacTull raza. Illkana temmeparyp
KenpBuna. T'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
JanbroHa. M3omporiecchl B ueabHOM ra3e ¢ MOCTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA.
I'paduyeckoe npeacraBieHne U30MPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuueckue YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Ilemoncmpayuu

OnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHME BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnbrTel 0 1 Gy3Un KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mopnaens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIHE CyIIIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Moaenp, WUTIOCTPUPYIOIIAs MPUPOAY JAABIICHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHHUS UJCaIbHOIO rasa,
H30MPOLIECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamophsie pabomwi

OrnpeneneHue mMacchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpPEHMI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPATyPhl BO3TyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY TapaMeTPpaMU COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMmoauHamuueckass cucremMa. BHYTpEeHHsII SHEpPrust TEPMOAMHAMUYECKON
CHUCTEMBI M CIIOCOOBI €€ m3MeHeHus. KoanuecTBo TemioThl U padoTa. BHyTpeHHsS
SHEPrusi  OJHOATOMHOIO  HJEAJbHOTO  rasza. Buasl  Temonepenayu:



TEIUIONPOBOHOCTh, KOHBEKIIUS, U3Iy4YCHUE. Y IelIbHAsA TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TEmIOTHI pU TETUIONEPENAYE.

[lonstue 00 aaumabatHoM mporecce. IlepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh MpoLiecCoB B IPUPO/IL.

TemmoBble  mamuHbl.  [IpuHOUNBI  AEWCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi ’Hepruv B TEIUIOBBIX MamuHax. KoadduimeHt moae3Horo
nevictBus TeryioBod MamwuHbl. [{ukn KapHo u ero kodg@UIIMEHT MOJIE3HOrOo
JeNUCTBUS. DKOJOTUYECKUE MPOOIEMBI TETNIOIHEPTETUKH.

TexHudeckue yCTpOHCTBA M NPAKTUYECKOE TNPUMEHEHUE: JIBUTATENh
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTPEHHEW HSHEPruu Tejla NPH COBEPIICHUH DPAOOTHI: BBLIET
npoOku M3 OYTBUIKM TIOJ JCHCTBHEM CXKAaTOrO0 BO3/JyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAEMOHCTpAITH).

N3meneHne BHyTpeHHEH SHEPTHH (TeMIIepaTyphl) TeJla MpH TeTuIonepeaye.

OmnbIT 110 aIMabaTHOMY PaCIIUPECHHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoil TypOUHBI, IBUTATENsI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Dazoevie nepexoovl

[Tapoobpa3zoBanue u koHneHcanus. Vcnapenue u kureHue. AOCOTIOTHAA U
OTHOCHUTEJIbHASL BJIAKHOCTh BO3Ayxa. HacelmeHHblM Tmap. YaenpHas TEIIoTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tépnoe teno. Kpucramnnyeckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctaioB. Kunkue kpucramibl. CoBpeMmeHHble Matepuaibl. [linaBienue wu
KpUCTaNIM3aIus. Y AenbHas TerioTa miasieHus. Cyonumanms.

YpaBHeHHE TEMJIOBOI0 OanaHca.

TexHuueckne yCTpPOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOIYUYEHHUS COBPEMEHHBIX MAaTEpHUANIOB, B
TOM YHCJIE HAHOMATEPHUaIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus 1 MJIaBICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTAJLIOB.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi
N3mepenue 0THOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Paznea 4. Janekrpogunamuka Tema

1. dnekmpocmamuka

DIeKTpr3alus Tel. DNEKTPUUYECKUi 3apsia. JIBa BU1a 3JEKTPUIECKUX 3aps0B.
[IpoBOAHMKHM,  AWANEKTPUKA U MOJYNPOBOJHMKH. 3aKOH  COXpaHCHUS
AIEKTPUYECKOTO 3apsia.

B3anmopeiictBue 3apsaaoB. 3akoH KynoHa. ToueuHbIl 3JIEKTpUUECKUI 3apsil.
Onektpuueckoe mnone. Hampssk€HHOCTh — 3iiekTpuyeckoro monst. I[lpuHnun
CYHEPIO3UIUH DJICKTPUUYECKUX ToyieH. JIMHUM HAnpsiKEHHOCTH JJIEKTPUUECKOTO
noJIsl.

Pabota cun anexTpocratudeckoro mojst. [lotennuan. Pa3HocTs moTeHIIUAOB.
[TpoBOJHMKM W JUDJCKTPUKU B DIIEKTPOCTATHUYECKOM Tonie. [(udnmekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeéMKocTh. KonaeHncarop. DneKTpoEMKOCTh MIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

TexHuueckue yCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHHUE: JIJIEKTPOCKOII,
ANEKTPOMETpP, DJJIEKTPOCTaTHYECKasi 3allluTa, 3a3eMJIEHHE JJIEKTPOIPHUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN almapat, CTPYWUHBIN IPUHTEDP.

Ilemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmopelicTBuE HadIEKTPU30BAHHBIX TE.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOLIAIu
IJIACTHH, PACCTOSHUSA MEXAY HUMH U JUAJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax

DNEKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHMUS JIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEMH.

DNEeKTPUYECKOE COMPOTUBIICHHUE. YEIbHOE COMPOTUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIBHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MomHoCTb
3JIEKTPUYECKOTO TOKA.



DONEeKTPOJBIKYIAs CUJIAa U BHYTPEHHEE COMPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma /1715 TOJTHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAs  MPOBOAMMOCTh  TBEPABIX  METAJJIOB.  3aBUCUMOCTh
COMPOTHUBIICHUS] METAJJIIOB OT TeMrepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBOHUKH. CobGcTBeHHas u npuMecHast IPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax U  paciuiaBax  3JIEKTPOJHUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

OnekTpuueckuii Tok B razax. CamMoCTOATENbHBIM W HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHudecknue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMmIlepMerp,
BOJIBTMETP, PEOCTaT, HCTOYHUKU TOKA, »JJEKTPOHArpeBaTeIbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBLHBIE TTPUOOPHI, TEPMOMETP CONMPOTHUBIICHHUS, BAKYYMHBIN JTHOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKCHHUS.

3aBUCUMOCTh COTPOTHUBIICHUS IWIMHAPUYECKUX TPOBOJHUKOB OT JIJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsmMoe wu3MepeHHe HSIIEKTPOIBIKYIIEH cuiabl. KopoTkoe 3aMbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 MpoOBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomsi VI3yuenue

CMEILIAHHOTO COEIMHEHUS] PEZUCTOPOB.

N3mepenue 371eKTPOJIBUXKYILIEH CUIIbI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenue snekTposunsa.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 Ki1acce OCYIIECTBISIETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€l € KypcaMHh MaTE€MaTHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nouamusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAy4YHOTO
MO3HAHWSA: SIBJICHWE, HAay4YHbI (akT, TUMOTEe3a, (uU3MUecKas BEIWYMHA, 3aKOH,
Teopusi, HAONIOJEHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUM, JUHEHHass QYHKIMS,
napaboiia, runepoosua, ux rpauku U CBONCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMHU:



CHHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABUKEHUE B KUBOU mpupone, nuddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUBI TEIUIONEpPEIaud, TEIIOBOE PaBHOBECHE),
BJIEKTPUYECKUE SIBJIICHUS B )KUBOU IIPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEIJIOBBIE CBOWCTBA TBEPBIX TEII, ) KUIKOCTEN U Ta30B,
DJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTHYECKAs  JUCCOLMALHS,
raJibBaHHUKaA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JIBUKEHUW C HCIOJIb30BaHUEM MEXaHU3MOB,
VYET TPEHUS B TEXHUKE, MOAIIUIIHUKHK, HCIIOJb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W Jpyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
MOJYYEHHUSI COBPEMEHHBIX MATEpPUaOB, B TOM YHCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTHH, 3JICKTPOCTaTUYECKas 3allluTa, 3a3eMJICHUE JJICKTPONPHUOOPOB,
KCEPOKC, CTPYHHBIN MIPUHTEDP, 3JIEKTPOHArPEBATEIbHbBIC pUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHuUmMHAA UHOYKYUA

[TocTostHHBIE MarHuThl. B3anmoieicTBUE MTOCTOSHHBIX MAarHUTOB. MarHuTHoOE
nose. Bekrop MarHUTHOM MHAYKUMH. [[puHIMIT Cyriepno3uiui MarHuTHBIX TOJIEH.
Jluann MarHuTHOM WHAYKUMM. KapThHa JMHWI MarHUTHOM HWHAYKIUHA TOJIS
MOCTOSIHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapTuHa JMHAN WHAYKIUA
MarHuTHOTO TIOJS JJIMHHOTO IPSAMOrO MPOBOJHHKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT OpcTena. BzanmoaeiicTBre NpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopeniia, e€ Moay/b M HampaBjeHue. JIBIKeHue 3apsyKEHHON YacTHUIIbI
B OJTHOPOJTHOM MarHUTHOM I1ojie. PaGoTa cunsl Jlopenma.

SIBieHME BIIEKTPOMArHUTHOM MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOU
WHAYKIAHA. OJEKTPOABMKYINAS CHJIa HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
naaykuun Gapanes.

BuxpeBoe nanexkTpuyeckoe Imoje. OIeKTPOABIKYIAS Cujla HWHIYKIUH B
MPOBOJTHUKE, NBKYIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM IIOJIE.

[TpaBuno Jlenua.



NHayKTUBHOCTE.  SIBIIEHME CaMOMHAYKLMHU. OJEKTPOABMXKYIIAs  CHIIA
CaMOUHAYKIIUH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHBIE
MAarHuThbl, DJIEKTPOMArHUTHI, JJIEKTPOJABUIATEIb, YCKOPUTEIU DIJIEMEHTAPHBIX
YaCcTULl, UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.

JIvHUM MHIYKIIUA MAarHUTHOTO TIOJISI.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTD 3JIEKTPOJBWKYILIEW CHIJIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHne cCaMOUHIYKIIUH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomsi VI3yuenue

MAarHUTHOTO I10JIsI KaTYIIKH C TOKOM.

HccnenoBanne neUCTBUS IIOCTOSHHOIO MAarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 2JIEKTPOMAarHUTHON MHIYKIUU.

Pa3nen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHbsle Kojaeoanus

Konebarenpraas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJIEOAHUS.
I'apmonndeckue komebanus. Ilepwon, yactora, amruuTyna u (asza KosieOaHMIA.
[IpyxvHHBIN MasATHUK. MaTeMaTU4eCKUd MASTHUK. YPaBHEHUE TapMOHUYECKUX
kosnebanwmii. [IpeBparieHne sHeprun NPy TapMOHUYECKUX KOJICOAHMSIX.

Konebarenpubiii koHTYp. CBOOOJHBIE SIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATHbHOM KOJICOATEIIbHOM KOHTYpe. AHAIOTHS MEXAY MEXaHWYECKUMH W
AIEKTPOMAarHUTHEIMU KoneOanusiMu. Popmyna TomcoHa. 3aKkoH COXpaHECHHS
SHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KoieOaHusX. BeiHY)IeHHBIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHY)IeHHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHN.

Ilepemennsbiii  Tok. CHHYCOMAANbHBI MEpPEMEHHbIH TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYJHOE W JCHCTBYIOIEe 3HAYCHHE CHJIBI TOKa U
HATPSHKCHMSL.



Tpancdopmatop. [IpousBoacTBo, nepenaya U NOTPEOICHUE BIEKTPUUECKOU
DHEPIUM. DKOJIOTMYECKHE PUCKH NPU NMPOU3BOACTBE dJIEKTpodHepruu. Kynerypa
HCIIOJIb30BAHUS YIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOATEIbHOM CHUCTEMbl (NMPYXKUHHBIA WA
MaTeMaTU4YeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pesoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUSI OT BPEMEHHM) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3soHanc mnpu 1OCIENOBATENBHOM COEIWHEHHHM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb IMHUH 3JIEKTPONEPEIAUN.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH TEpHUOJAa MaJIbIX KoJIeOaHUW Tpy3a Ha HUTH OT
IUTMHBI HUTH W Macchl Tpy3a.

NccnenoBanne nepeMEHHOT0O TOKA B LIETIH U3 MTOCJIEA0BATEIBHO COEUMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUNIHbBLE 6OTIHbL

MexaHnnueckue BOJHBI, ycioBusi pacrpoctpanHeHus. Ilepuon. CxkopocTb
pacrpoCTpaHEeHUs U JJIMHA BOJIHBI. [lonepednble U MpoAOIbHbBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B snekrpomaruutHoi BosHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHE, MOJIIpu3anus, Tudpakims,
uHTeppepeHnns. CKOpoCcTh INEKTPOMArHUTHBIX BOJIH.

[IIkana >M€KTpOMAarHUTHBIX BOJIH. [IprMeHEHUE 31EKTPOMArHUTHBIX BOJH B
TEXHUKE H OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIEBUICHUS. Panuonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHudyeckne yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

OOpa3oBaHue U pacpOCTPAHEHUE MONEPEYHBIX U TPOJOJIBHBIX BOJIH.



Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne oTpaxkeHHs ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne nnrepdepeHunu u quppakiini MEXaHUYECKUX BOJIH. 3BYKOBOU

pE30HAaHC.

HaGmionenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYAOM H
4acTOTOH KoJieOaHuH.

HccnenoBanue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJiipu3anus, 1udpakius, HTepdepeHuns.

Tema 3. Onmuxka

l'eomerpuueckas onrtuka. IIpsMonnHElHOE pacnpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu cBera. ToueyHbI HCTOYHHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHus cBera. [locTpoenue mzobOpaxeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroi mojaHoro
BHYTPEHHET'O OTPaKEHUS.

Hucnepcust cBeta. CloxHbIN cocTaB Oenoro ceera. L[ger.

Cobuparomue u pacceuBarolie  JHUH3BI. Tonkas JIMH3A.
@OKYCHOE pACCTOSIHUE U ONTUYECKAs CUila TOHKOM NuH3bI. [TocTpoeHue
N300payKeHUH B COOMPAIOIIMX M pacCeUBAIONINX JTUH3aX. DOopMyIia TOHKOH JIMH3HI.
YBenuueHue, 1aBaeMoe JIUH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bonnosas ontuka. MaTepdepennus ceeta. KorepeHTHbIE HCTOUHUKHY.
VYcnoBust HAOMIOIEHNS MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EepEeHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. [Judpakumronnas pemérka. Y cioBrue HaOI0AeHUS
[JIABHBIX ~ MAKCUMYyMOB Opy TMAaJeHUM  MOHOXPOMAaTUYECKOTO CBETa
Ha TU(PaKIIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JTyTIa,
doToamnmapar, MPOSKIIMOHHBIN anmapaT, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeHOE pacpocTpaHEeHUEe, OTPAXKEHUE U MTPEIOMIICHUE CBETA.
OnTtuueckue npudopsI.

[TonHOEe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHinm ceeTa.



Ha6monenue audpakiuu ceeta. Habnronenue

JUCTIEPCUU CBETA.

[Tomyuenue ciekTpa ¢ TOMOIIBIO PU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
HaGmronenue noisipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi
N3mepenue nokaszaTesns NpeaoMIICHUs CTEKIIA.

UccnenoBanue cBoMCTB n300paskeHuil B MnH3ax. Habmtonenue
TUCTIEPCUU CBETA.

Pa3znesn 6. OcHOBBI cCrIeNMATBHON TEOPUH OTHOCUTEIBHOCTH

['paHuLIbl MPUMEHUMOCTH KJIacCUYECKOM MeXaHuKH. [locTynaTel cieruanbHON
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJI CKOPOCTU CBETa B BaKyyMe,
PUHIIMIT OTHOCUTENIbHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU M COKpPAILEHUE
JUTMHBI.

DHeprusi 1 UMIYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C HEPrUel U UMITYJIbCOM PENIATUBUCTCKON YacTHUIbl. DHEPrus
HOKOSI.

Pa3nen 7. KBanTtoBasi pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®ortonsl. Gopmyna [Inanka cBs3u sHEPrun POTOHA C €0 YaCTOTOU. DHEPTUs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoanue Gporodrpdexra. OnbiTel A. I'. CTomeroBa. 3aKoHBI
dororddexra. YpaBuenue OiHmTeitHa s doTtorddexra. «KpacHas rpaHuia»
dboTorddexra.

HaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpONCTBA M TMPAKTHUYECKOE NPUMEHEHHE: (HOTODIIEMEHT,
dboTomaTunK, colHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOMU IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

Csetonuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHuio o -4acTHil.
[Inanetapnas mogxenb aroma. Iloctynatel bopa. M3inydeHwe u morjiomeHue



(OTOHOB MpHU Mepexone aToMa C OAHOIO YpPOBHS 3HEPruuM Ha Apyro. Buasl
cnekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BosiHoBBIE cBOMCTBa yacTull. Bonnsl ne bpoina. KopnyckyispHO-BOIHOBOM
TyaJIi3M.

CnoHTaHHOE U BBIHYXJECHHOE U3JIyYEHHE.

TexHuyeckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JT0KA3bIBAIOIINE CIOKHOCTh CTpOeHUS sapa. OTKpbeITHE
paanoaktuBHOCTH. OnBITHI Pe3epdopa no onpeneneHuio cocraBa paiuo0akTUBHOTO
uznyuenus. CoiicTBa asib(a-, 6era-, raMMa-u3Iy4eHHUS.
BnusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HelTpoHa. HykinoHHas Mojens siapa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DNEeKTPOHHBIN " MO3UTPOHHBIN Oeta-pacma.
["'amMan3inyueHre. 3aKOH paJuOaKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Snepnbie peakuuu. [leneHne u CUHTE3 AIEp.

Anepnsiii peaktop. TepmosiaepHslii cuHTe3. IIpoGiaeMbl M THEPCHEKTUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DJieMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOJIIOICHUS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hr3nveckoit KapTUHBI MUPA.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuY€TuynK HOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomwl ViccnenoBanue

TPEKOB YacTuIl (10 TOTOBBIM (poTorpadusam).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH
Ortanbl pa3BUTHS acTpoHOMUU. [IpukinagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.



Bun 3Bé3nnoro neba. Co3Be3qusi, sSpKHe 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTb. FcTtounuk sHeprum ConHma u 3BE3.
3BE3MIBI, UX OCHOBHBIE XAPAKTEPUCTUKHU. Jlnarpamma «CIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE31bl TJABHON MOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» [JI1 3BE3]l TJIaBHOM IIOCIIENOBATEILHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIEC MPECTABICHUS O MPOUCXOKIACHUU U 3BoJitounu CoiHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii 1lyte — nHama ['anaktuka. [lonoxenue m aBukenne ConHUa B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku v kBasapbl. UEpHbIE ABIPBI B AApax
rajakTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxkue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C HCIIOIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNieHus MOJ0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausl CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee MOBTOpPeHUE

Ponb Qu3uku W acTpOHOMUUM B OSKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM cepax AesITeIbHOCTH YeTTOBEKA, POIIb U MECTO (DUBHUKHU U
ACTPOHOMHH B COBPEMEHHOM HAayYHOH KapTHHE MHUpPaA, POJIb (DHU3NUECKOU TCOPHUH B
dbopMupoOBaHUY TPEACTABICHUN O (U3UIECKON KapTHHE MUpPa, MECTO (U3NIECKOU
KapTUHBI MHUpPa B  OOIIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAaYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

Nzydenne kypca puszmku 6a3oBoro ypoBHs B 11 Kiracce OCyIIeCTBIsSETCS C
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMH MATEMaTHKH,
OMoNOTNU, XUMHH, TeoTpadru U TEXHOJIOTUH.

Meowxcnpeomemmnvle nousamusi, CBSI3aHHbIE C U3YYEHHUEM METOIOB HAYy4YHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, THMoTe3a, (U3MYecKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peumieHHE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M UX MNPOCKIHH HA OCU KOOPAWHAT, CIO0KEHHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTApPHBIX (YHKIUN, TPU3HAKK TOA00US TPEYrOIbHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.



buonozus: >nekTpuyeckue SBICHHS B KUBOM MpuUpone, KojedaTesbHbIe
JIBUKECHUS B KUBOM MPUPOIE, ONTUUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEeIIETKU, CIIEKTPATbHBIA aHAU3.

l'eocpaghus:  MarHuTHBIE TONIOCAa 3€MJIM, 3alle)KM MArHUTHBIX Py,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUIA.

Texnonocusa: JNWHUAM DJEKTpoIlepenady, T[EHEpaTop IIEPEMEHHOr0 TOKa,
JJIEKTPOJABUIaTeNb, WHAYKIHUOHHASA II€4b, pajap, PaAUuONPUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA amnmapar, BOJOKOHHAs OINTHKA,
coJiHeYHas Oarapes.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «Dusmka» Ha ypOBHE CpeaHETO OOIIEeTo
oOpazoBaHusi (0a30BbIA YPOBEHB) JOKHO O00ECIECYUTH JOCTHKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIC PE3YyAbTAThl OCBOCHUSI YUeOHOTO mpeameTa «Du3nkay JOKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTH OOYYalIIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WUIMEN JMYHOCTU, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOT'0 OOIIECTBA, PACIIMPEHHE KXU3HECHHOTO
OTBITa W OTBITA JICATEIIBHOCTH B MPOIECCE pPeaTu3alii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCcKOro BOCMATAHUSI: COOPMUPOBAHHOCTH FPAKIAHCKON MO3UIHH

o0ydJaromerocs Kak akTHBHOTO U

OTBETCTBEHHOTO WJ€HA POCCHMCKOr0 OOIIECTBa; NPUHATHE TPATUIIMOHHBIX
OOIIEYEIOBEYECKUX  T'yMAaHUCTHYECKUX U JIEMOKPAaTUYECKUX  ILIEHHOCTEH;
TOTOBHOCTh BECTU COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX TPAKIAHCKOT O
oOIIecTBa, y4acTBOBaTh B CaMOYIpaBI€HUU B 00pa3oBaTeIbHOW OpraHU3alllH,

YMEHHUE B3aUMOJIECTBOBATh C COLUAIILHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIUSIMH ¥ Ha3HAY€HHEM; TOTOBHOCTh K T'yMaHUTAPHOW U

BOJIOHTEPCKOM JESTEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMHUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MICHTHYHOCTH, TATPUOTU3MA;
HEHHOCTHOE OTHOILIEHHUE K FOCY/IapCTBEHHBIM CUMBOJIaM, I0CTUKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TMOBEACHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIE€ B
NEATENIbHOCTU YYEHOT0; OCO3HAHUE JIMYHOTO BKJIAJAa B IMOCTPOCHUE YCTOWYMBOTO
Oynyuiero;

4) 3cTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAs 3CTETUKY HAyYHOTO TBOPUECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEpEC K pa3nuyHbiM chepam MpoPecCHOHAIBHON NeATEeIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPILATh OCO3HAHHBII BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K 00OPa30BaHUIO U caMO0Opa30BaHuUIO B 00JIaCTH
¢u3MKK HA TPOTSHKEHUN BCEH JKHU3HH,

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH KOJIOTMUECKOU KYJIbTYpbl, 0CO3HAHHE II100aIbHOTO
XapakTepa IKOJIOTMYECKUX MPo0JIeM; MIIAHUPOBAHUE U OCYILIECTBIICHUE ACHCTBUI B

OKpYXalollel cpejie Ha OCHOBE
3HAHUS [eJe YCTOMYMBOTO pAa3BUTHS YEIOBEUECTBA;  pACIIMPEHHE OIBITa

JEeSTEIBHOCTU HKOJIOTMYECKOM HApaBIEHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUH 10 PU3MKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS  (U3NYECKOW HAyKH;, OCO3HAHUE IICHHOCTH HAayYHOU
JESTeNLHOCTH, TOTOBHOCTH B TIpolecce W3ydeHHUs (HU3UKU OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO JAeSTEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHBIE YHUBEpPCcAJIbHbIE Y4eOHbIe HeiicTBUA Ba3oBble
JIOTHYeCKHe AeHCTBUSA:

CaMOCTOSATETbHO  (OPMYJNHPOBATH W aKTyaJlu3upoBaTh  MIpolOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE; OMpENeNsATh IeNn JACSITeNIbHOCTH, 3a7aBaTh
napaMeTpbl U KPUTEPUU UX
JTOCTUXKEHUS; BBISABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PacCMaTPUBAEMBIX
bu3uMYecKUX SBICHUAX; pa3pabaThiBaTh IUIAH PEIICHHUS TPOOIEMBI C Yy4ETOM
aHaJIM3a UMEIOIUXCS
MaTepualbHbIX W HEMaTepUaJbHBIX PECYpCOB; BHOCUTh KOPPEKTHUBBHI B

NEeATEeNbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEeJsIM, OLEHMBAThb PHUCKU TMOCIEICTBUI NESITENbHOCTH;  KOOPAWHHUPOBATH U

BBITIOJHSATH PabOTy B YCIOBHUSIX PEaIbHOTO,

BUPTYaJbHOIO M  KOMOMHMPOBAaHHOTO  B3aUMOJCICTBUSA; pa3BUBATh

KpPEaTUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIEM.
ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

BJIAJI€Th HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMHU U METOAaMU
buznuecKon HAYKH;

BJIAJIETh HABBIKAMU Y4EOHO-UCCIIEA0BATENbCKOU U MPOESKTHOM JIEATEIbHOCTH B
obnactu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEJILHOMY IOUCKY
METOJIOB pelIeHus 3ajlad (PU3MUECKOTO COJEep>KaHMs, MPUMEHEHUIO Pa3IM4HbIX



METOJIOB TIO3HAHUS; BIIAJIETh BUJAAMHU JCATEIHHOCTH TI0 TIOJYYESHHUIO HOBOTO 3HAHUS,
€ro WHTEPIpeTanud, MpPeoOpa3oBaHUIO W TPUMECHEHHIO B PA3IUYHBIX yUEOHBIX
CUTyallUsX, B TOM YHCII€ MPU CO3JIaHUU y4E€OHBIX IPOEKTOB B 00JACTU (DU3HKU;
BBISIBIISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3U M aKTYaJTU3UPOBATh 3a7a49y, BEIABUTATH
TUMNoTe3y €€ peIIeHHs, HaxOIUTh apryMEHThl I J0Ka3aTelbCTBA CBOMX
YTBEPXKICHUH, 3aJaBaTh NapaMeTpbl W KPUTCPUU PEIICHUS; aHaJIU3HPOBATH
MOJIYYCHHBIC B XOJI€ PCIICHUS 3aJadd pPe3yJbTaThl, KPUTUUECKH OICHUBATH HX
JOCTOBEPHOCTh, IPOTHO3MPOBATh W3MCHCHHUE B HOBBIX YCIIOBHUSX; CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3a]]a4u B 00pa30oBaTeIbHON

JESATENBHOCTH, B TOM YHCJIC TIPH U3YYCHUH (PU3UKH; JaBaTh OIEHKY HOBBIM

CUTYaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HAHUSA 10 (uU3MKe B TPAKTUYCCKYIO 00JIacTh
KU3HEEATEILHOCTH, YMETh HHTETPUPOBATh 3HAHMS M3 PA3HBIX MPEAMETHBIX

o0JacTeil; BBIIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXO0bI

Y PCIICHUS;, CTaBUTh MPOOJICMBI U 3a/1a4UH, JOITYCKAFOIIIHE

aJbTCPHATHBHBIC PCIIICHMSI.

Padora ¢ wuHbopManumeill: BIaJeTh HaBBIKAMH IOJYYCHUS WHGOPMAIUH
(GU3HYECKOTO COACPKAHUSA W3 HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISITh MOKCK, aHAJU3, CUCTEMATU3AIMI0 U UHTEPIIPEeTAIN0 HHpOopMaIuu
pa3sTUYHBIX BHAOB W (GOpM TMPEACTABICHUS, OLEHUBATh JIOCTOBEPHOCTH
uH(dOopMaIny;

UCIIOJIb30BaTh  CpelICcTBa  WH(GOPMAIIMOHHBIX M KOMMYHHKAIlIMOHHBIX
TEXHOJOTUN B PEIIEHWU KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIMOHHBIX
3a/1a4 ¢ COOJII0/ICHUEM TPEOOBAHUN AIPTOHOMUKH, TEXHUKH 0€30IMaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHYECKUX HOPM, HOPM HH(POPMAIUOHHOM
0e30MacHOCTH; CO3/1aBaTh TEKCThl (PU3MYECKOTO COJAEpPNKAHUS B Pa3IUYHBIX
dopmaTtax ¢ yu€ToM HazHauYeHHS WHOOPMAIMHM M IICJICBON ayJUTOPUHU, BHIOMpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eiCTBHSA:
OCYIIECTBIISITH OOIICHHE HAa yPOKax (PU3MKHU M BO BHE-YPOUHOU JCSITEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd MW CMST4aTh
KOH(MIUKTHI; pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3pEHHUS C
VCIIOJIb30BAHUEM
S3BIKOBBIX CPEACTB; IMOHMMATh W HCIOJB30BaTh NPEHMYIIECTBA KOMAaHJIHOW H
VHIUBHAYaTbHOU
paboThI; BRIOMPATh TEMATHKY M METOJBI COBMECTHBIX JEHCTBUN C yIETOM O0ITUX
MHTEPECOB M BO3MOXKHOCTEM Ka)XXIOr'0 4YI€HAa KOJUIEKTHBA, IPUHUMATh LEIH
COBMECTHOM JI€SATEIIbHOCTH, OPraHW30BbIBATh U KOOPJAWHUPOBATH JACHUCTBUS IO €€
JOCTMKEHUIO: COCTABIIATH IJIAH JIEMCTBHUM, PACHPENEIIATh POJIA C YYETOM MHEHUU



YYaCTHHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOM pabOTHI; OLIEHMBATh KayeCTBO

CBOErO BKJIAJa M KAKJIOI0 Y4aCTHUKA KOMaH/IbI B

oOlmi pe3ynbTar Mo pa3padOTaHHBIM KPUTEPHUSIM; MpeajaraTb HOBBIE MPOEKTHI,
OLICHMBATh UJIEH C MO3UIIMH HOBHU3HBI,

OPUTHMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH; OCYLIECTBIIATh O3UTHUBHOE
CTPATETUYECKOE NOBEJEHNE B PA3JIMYHBIX

CUTYalLlUAX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

PeryisiTUBHBIE YHHBepcajbHble Yy4eOHble aeiicTBUs CaMoopraHu3ammusi:
CaMOCTOSTEILHO OCYIIECTBIISATH MO3HABATEILHYIO ACATEIBHOCT B 001aCTH (PU3HKH
U aCTPOHOMHH, BBISIBIISITH MPOOJIEMBI, CTaBUTh M (HOPMYJIUPOBATH COOCTBEHHBIC
3aJ1ayy; CAMOCTOSITEIbHO COCTAaBJISATh IUIAH PEIICHUS PACYETHBIX M KauyeCTBEHHBIX
3aJ1a4, TJIaH BBITIOJHEHUS MPAKTHYECKOW pabOThl ¢ YIYETOM MMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEATIOYTEHUI; TaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
pacIHIMpsATh paMKH Y4EOHOTO TIpeIMETa Ha OCHOBE JTUYHBIX MPEATIOYTECHUH; IeJIaTh
OCO3HAHHBIN BBEIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ceOs
OTBETCTBCHHOCThH 32 PEIICHUE; OIICHUBATh

IPHOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (DOPMHUPOBAHUIO M MPOSBJICHUIO SPYIUIINN B 00J1aCTH
(U3HKH, TTOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBCHB.

CaMOKOHTPOJIb, YMOIMOHAJbHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsM, BHOCUTh KOPPEKTHUBBI B JICATEILHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJaJCTh HABBIKAMHM  IIO3HABATEIBbHOH  pediekcHMM KaK  OCO3HAHUs
COBEpIIAEMbIX JICWCTBHA M MBICIUTCIBHBIX IPOIECCOB, WX PE3YJbTaTOB U
OCHOBAHMU;

UCII0JIb30BaTh MPUEMBI PEIICKCUU IS OIICHKH CUTYyaIlMH, BLIOOPA BEPHOTO
PCIICHHMS; YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 MX
CHIDKEHHUIO; TPUHUMATh MOTHBBI M apTYMEHTBI JIPYTUX IIPH aHATIU3€E Pe3yJIbTaTOB
NEeATeIbHOCTH, NMPUHUMATL ceOs, MOHWMAash CBOM HEIOCTAaTKH M JIOCTOWHCTBA;

IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IPH aHAJIU3e PE3yJIbTaTOB
NEeATEeIILHOCTH; TIPU3HaBaTh CBOE MPaBO | MPaBO JIPYTUX Ha

OIITHOKH.

B nporiecce mocTrkeHNs IMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMMBI 110
bu3uKe I YPOBHSA CpPEIHEro oOmero oOpa3oBaHHs Yy OOyYaroIIuXcs
COBEPIIICHCTBYETCS SMOLIMOHAIBHBIN UHTEILICKT, IIpeIoIaratomum
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHMS, BKIIFOYAOIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOIMOHAIEHOS
COCTOSIHUE, BUIETh HAIIPABIICHUS PAa3BUTHS COOCTBEHHON 3MOITMOHAILHON Chephl,
OBITh yBEPEHHBIM B ce0e; caMOperyJnpOBaHMS, BKIIOYAIOIIETO CaMOKOHTPOIIb,



YMEHUE TMPUHHUMATH OTBETCTBEHHOCTh 3a CBOE MOBEAECHUE, CIIOCOOHOCTh
aJanTHUPOBATHCA K AMOLIMOHAJIBHBIM M3MEHEHUSM M MPOSIBIATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEM MOTHBAlLM{, BKIIOYAKOIIEH CTPEMIIEHHE K
JOCTHKEHHUIO 1IENU U YCIEXY, ONNTUMHU3M, HHULIMATUBHOCTh, YMEHHE JEHCTBOBATH
MCXOJSl U3 CBOMX BO3MOYKHOCTEH; 3MIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh
HMOIIMOHAJILHOE COCTOSIHUE JPYTUX, YYUTHIBATh €T0 MPHU OCYIECTBICHUHU OOIICHMS,
CIOCOOHOCTh K COYYBCTBUIO U  CONEPEKUBAHUIO; COIMAIBHBIX HABBIKOB,
BKJIFOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOILICHUS

C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSABISATH HHTEPEC U pa3periaTh KOHQIUKTHI.

NPEAMETHBLIE PE3YJIBTATHBI

K xonity o6yuenus B 10 kj1acce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTD Y 00YUAIOIMMNXCS YMECHUM:

JIEMOHCTPUPOBATh Ha TPUMEpax pojb U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpA, B PAa3BUTUM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B TMPAKTHUYECKON [EATCIIbHOCTH JIIOJeH; YYUTHIBATH TPAHUIIBI
OPUMEHEHMS] HM3YYCHHBIX  (uU3Mueckux  MojeNieil: MaTephalbHas  TOYKa,
WHEpLMAJIbHAs CUCTeMa OTcu€Ta, aOCOJIOTHO TBEPAOE TENOo, HICANbHBIA Tra3,
MOJENH CTPOEHHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUECUYHBIN SJIEKTPUUECKUI
3aps] Py petieHuu GU3NUecKuX 3aj1ay;

pacno3HaBaTh (pU3MYECKUE SIBICHUS (TPOIECCHI) U OOBICHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpPHU CTPOEHUS BELIECTBA U
ANEKTPOJANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHHUE,
CBOOOJIHOE TaJeHUE TeJl, JABMXKCHHE MO OKPYKHOCTH, MHEPLUS, B3aUMOJICHCTBHE
ten, auddys3us, OpPOyHOBCKOE NBHKEHHE, CTPOSCHUE JKHJIKOCTEH W TBEPIBIX Tel,
U3MEHEHHEe O0BhEMa TeNn MPH HarpeBaHuU (OXJIAXKICHHH), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHIEHCAlMs, IUIABJIICHHE, KPHUCTAJLIM3alus, KUIEHUE, BIIAXKHOCTD
BO3/1yXa, MOBBIIIEHUE JIaBJIICHUS Ta3a MNpPHU €ro HArpeBaHUM B 3aKPBITOM COCYIE,
CBS3b MEXIYy NapaMeTpaMH COCTOSIHUA Tra3a B U3OMPOIECCaX, dJIEKTpU3anus Tel,
B3aMMOJICMCTBUE 3apsJ0B; ONUCHIBATH MEXAHUYECKOE JIBHDKEHHUE, HCIOJIb3Ys
¢du3nueckre BEIMYMHBI: KOOPJAWHATA, MyTh, MIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CUjia, UMITYJIbC Tella, KHHETUYEeCKasi SHEeprusl, NOTeHIMaIbHasl SHEPrus,
MexaHuueckass paboTa, MeXaHHYecKass MOIIHOCTb; MPHU ONHUCAHUM TPABUILHO
TPakTOBaTh (HU3UYECKUI CMBICH HUCIHOJIb3YEMbIX BEIWYMH, UX OOO3HAYEHUSA W
€AMHUIIBI, HAXOIUTH (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (DM3UYECKYI0 BEITUYHHY C
JIPYTUMU BEJIMUYMHAMU; OTTUCHIBATh U3yUEHHbIE TEIJIOBBIE CBOMCTBA TE U TETIOBBIE
SIBJICHUS, UCTIOJB3Ysl (PU3NUYECKUE BEIMUMHBIL: IaBJICHUE raza, TeMIIepaTypa, CpeaHss
KUHETUYECKAs] YHEPTUsl XaOTUUYECKOTO JBUKEHHUS MOJICKYJ, CpPeIHEKBaJApaTUUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSISI 3HEprusi, pabora rasa,



KO3 (PUIMEHT TMONEe3HOTO JACHCTBUS TEIUIOBOTO JBUTATENSA, MPU OIHCAHUU
MPaBWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIIOJB3YEMbIX BEIMYHH, WX
000O3HAUEHUSI W EIUHUIBI, HAXOIUTHh (QOPMYIIBI, CBS3BIBAIOIINE JIAHHYIO
Gu3HUeCKyl0 BENMYMHY C JAPYTHMH BEJIMYMHAM; OIUCHIBATH HW3YUYCHHBIC
AJIEKTPUYECKUE CBOMCTBAa BEIIECTBA M DJEKTPUUECKUE SIBJICHUS (IPOIECCHI),
UCITIOJIB3YS (PU3NYECKHUE BEITUYMHBI: AJICKTPUUCCKUN 3apsii, dJIEKTPUICCKOE IOJIe,
HAMpsHKEHHOCTh  TIOJISA, TOTEHIIMAd, Pa3HOCTh IOTCHIMAJIOB, TIPH OIMCAHHUH
MPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIIOJB3yEMBbIX BEJIWYHH, WX
000O3HAUEHUs] W CIWHMIBI;, YKa3biBaTh (OPMYJIBI, CBS3BIBAIOIINAE JIAHHYIO
(GU3HUECKYI0 BEIWYMHY C JPYTMMH BEJIUYMHAMH,; aHAIM3UPOBATH (PU3UUYECKUE
NPOIECChl W SBJCHUS, HCIOIB3YysAd (U3MYECKUE 3aKOHBI W TIPUHIIMIIBI 3aKOH
BcemupHoro tarorenus, I, II w III 3akonel HeroTOHA, 3aKOH CcOXpaHEHUS
MEXaHMYCCKOW SHEPTHH, 3aKOH COXPAHCHHUS WUMITYJIbCA, MPUHITUI CYMEePIO3UIIUN
CWJI, TIPUHIIUI DPABHOMPABUS HMHEPIUATBHBIX CHCTEM OTCUETa, MOJICKYJISIPHO-
KHHETUYECKYI0 TCOPUIO CTPOCHUS BEIICCTBA, T'a30BbIC 3aKOHBI, CBSI3b CpeJIHEH
KAMHETUYECKOH OSHEPrMM TEIUIOBOTO  JBWIKEHUS MOJIEKYJd ¢  aOCOIIOTHOM
TEMIIEPATypO,  TEPBBIH  3aKOH  TCPMOJMHAMHUKH, 3aKOH  COXPaHCHHS
ANIEKTPUYECKOr0 3apsiia, 3akoH KylloHa, Tpu 95TOM pa3nuyarh CIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHWE U YCJIOBUS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH; OOBACHITH OCHOBHBIE TNPUHIMUIbBI JCHUCTBUS MAIIWH,
npuOOpOB M TEXHUYECKUX YCTPOMCTB; pas3inyaTh YCIOBUA HX O€30MacHOro
UCIIOJIb30BaHUsI B TOBCEIHEBHOW JKU3HHW;  BBIMOJHATH OSKCIEPUMEHTHI I10
UCCJIEIOBAaHUIO (PU3UYECKUX SIBJIICHUN U MPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX MU3MEPEHUM, MPU 3TOM (POPMYJIHUPOBATH MPOOJIEeMY/3a1auy U THIIOTE3Y
y4eOHOI'0 IKCIIEpUMEHTa, COOMPATh YCTAHOBKY M3 MIPEAJIOKEHHOTO 000PYI0BaHMUS,
IPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI; OCYIIECTBIISATH MPSIMbIE M KOCBEHHBIE
U3MepeHusT (U3MYECKUX BEIMYHMH, MPH 3TOM BHIOMPATh ONTHMAIBHBIM CIIOCOO
U3MEpPEHUsT W HCIOJb30BaTh W3BECTHBIE METOJBI OLEHKH IOTPENTHOCTEN
M3MEPEHUI; HMCCIIEI0OBAaTh 3aBUCUMOCTH MEXIy (U3MUYECKUMHU BEIMYMHAMH C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUN, NPHU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKCHpOBaTH PE3YIHTATHI MOJTYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUIC
Tabiui 1 TpaduKoB, JAeNaTh BBIBOABI MO pe3yjbTaTaM HCCIEAOBAaHMUS; COOII0IATh
mpaBmiIa 0€30MacHOTO TpyJAa MPHU MPOBEICHUN MCCIENIOBAHNN B paMKax y4eOHOTO
OKCIIEPUMEHTA, y4eOHO-HCCIEOBATEIbCKOM © TMPOEKTHOW JESITEIBHOCTH C
WCITOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB M JIa0OPaTOPHOTO OOOPYIOBaHMS;
pemath pacy€THBIC 3a/add C SBHO 33JJaHHON (DU3UYECKOW MOJEIbI0, WCIOJIB3YsI
du3nueckre 3aKOHBI U TPUHIIAITHI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a49d BEIOMPATH
(bu3HIECKyI0 MOJIeTTh, BELICIATH PU3HMUECKUE BETUIHHBI U POPMYIIBI, HEOOXOTUMBIE
Uil €€ pelieHus, MPOBOJUTh PACUEThl M OICHWBATH PEATBHOCTH TOJYYCHHOTO
3HaUeHUs (HU3MYECKOW BEIWYWHBI, peliaTh KAYeCTBECHHBIC 3a/1aud: BHICTPAWBATH



JIOTUYECKU HENPOTUBOPEUMBYIO LIETIOYKY PACCYKJIECHUN C OMOPOM Ha HU3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

MCII0JIb30BaTh MIPHU PEIICHUH YUYeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALMU U MPEACTABICHUS
y4eOHOM M HAay4YHO-NIOMYJApHON HMHPOPMAIMK, TOIYYEHHONM W3 pPa3IMYHbIX
MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOJIYYAEMYI0 UH(POPMALIHMIO; TPUBOJUTH
MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTUE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTUM;
MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHOW KU3HU JUIS
oOecrieyeHusi 0€30MACHOCTH TMpH OOpalieHuH C NpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMU, JJIsi COXPAHEHUS 3JI0POBbS U COOJIIOACHHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHMSI B OKpY KatolIel cpejie; paboTaTh B IPyMIE C BHITOJIHEHUEM PA3IHMUYHbBIX
COLIMAJIBHBIX POJiel, MIaHUPOBATh PabOTy TPYMIbI, PAIMOHAIBHO PacHpenesiTh
00S3aHHOCTH W TUIAHMPOBATH JESATEIBHOCTh B HECTAaHAAPTHBIX CUTYyallUsX,
aJIeKBaTHO OIICHMBATh BKJIAJ KaXXKJOT0 W3 YYAaCTHUKOB TPYMNbl B PEIICHHUE
paccMaTpuBaeMoi MpooOIeMBbI.

K koniy o0yuenus B 11 ki1acce rnpeMeTHbIE pe3yIbTaThl HAa 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATH HAa MPUMEpaX poJib U MeCcTO GU3UKHU B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YyHON KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHHUKH HU
TEXHOJIOTUH, B MPAKTUYECKOW IEATENBHOCTU JIIOJEH, IEJOCTHOCTh M €IMHCTBO
¢uznuecko KapTUHBI MHpPA; YYUTHIBATH TPAHUIIBI TPUMEHEHUS WU3YYEHHBIX
buznuecknux Mojenen: TOYCHYHBIA AIEKTPUUECKHM 3apsij, Jyd CBETa, TOUYECUHBIH
UCTOYHUK CBETa, SiICPHASI MOJIEIbh aTOMa, HYKJIIOHHAsI MOJIeTTb aTOMHOTO Sipa Mpu
perieHny (PU3NYECKUX 3aj7ad; pacro3HaBaTh (hU3MYECKue SBICHUS (IIPOLIECCHI) U
OOBSCHATh WX Ha OCHOBE 3aKOHOB OJJIEKTPOJMHAMUKH U KBAHTOBOW (PUBHKHU:
AIIEKTpUYECKasi TMPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHHUTHOE
JEUCTBUSL TOKA, B3aMMOJICWCTBHE MAarHUTOB, OJJIEKTPOMATrHUTHAS WHIYKIUSA,
JNEUCTBHE MAarHUTHOTO TOJiI Ha MPOBOJAHUK C TOKOM M JABWXKYIIUWCS 3aps,
AJIEKTPOMArHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSAMOJIMHEHHOE PACIPOCTPAHEHHE CBETA,
OTpa’keHHue, IMpelloMIIeHHne, UHTepepeHus, nudpakuus U MOJsSpHU3alUsl CBETa,
nucnepcus cBeta, poroanekrpudeckuii 3P ekt (pororddHexT), CBeTOBOE TaBICHUE,
BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs W
HCKYCCTBEHHAsl PAaJMOAKTHUBHOCTH;, ONMUCHIBATh H3YYEHHBIE CBOMICTBA BEILECTBA
(3neKkTpuyecKkue, MarHuTHBIE, ONTHYECKHE, DSJIEKTPUYECKYIO IPOBOJUMOCTH
pPa3IUYHBIX CpeA) U DIEKTPOMATHUTHBIE SBJICHUS (IIPOLECCHI), HUCIOIb3YS
¢u3nyeckne BEIMYMHBI: JJIEKTPUUYECKHM 3apsij, CHia TOKa, JJIEKTPUYECKOe
HaIllpsDKEHWE,  JJIEKTPUYECKOE  CONPOTUBIEHUE,  PA3HOCTh  NOTEHIMAJIOB,
ANEKTPOABUKYINAS CUIIa, paboTa TOKa, MHAYKIMS MAarHUTHOTO MOJIsi, cujla AMIiepa,
cuna JlopeHiia, MHIYKTUBHOCTh KATYIIKH, SHEPTHUS SJEKTPUUECKOTO U MAarHUTHOTO
MOJIEW, IEPUOJ U 4ACTOTA KOJIEOaHMil B K0y1e0aTeIbHOM KOHTYpPE, 3apsij U CHJIa TOKA



B IPOIIECCE TAPMOHUYCCKUX DIICKTPOMArHUTHBIX KOJIeOaHH, POKYCHOE pacCTOSTHUE
W ONTHYECKas CWja JIMH3BI, MPU OMHCAHWHU TPABWIBHO TPAKTOBATh (DU3WUCCKUN
CMBICIT HCIIOJNIb3YEeMBIX BEJIWYMH, WX O0O03HAUCHUS W CIWHUIIBI, YKa3bIBaTh
(bOopMyIIBI, CBSI3BIBAIOIINE TAHHYIO PU3NYECKYIO BETHYHUHY C IPYTUMHU BETMIUHAMY,
ONKCHIBATh HW3yUYEHHBIC KBAHTOBBIC SBJICHUS W TPOILECCHI, WCIOIb3Ys
(¢u3HUecKre BEIMYMHBI: CKOPOCTHh DJICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
JacToTa CBETA, SHEPTUS U UMITYJIbC (OTOHA, TIEPHOJT MOIypacnaga, SHEPTUS CBI3U
ATOMHBIX SI7Ep, TPH OINHWCAHWM TIPABWIBHO TPAKTOBATh (U3MYECCKHUH CMBICI
UCITOJIB3YeMbIX BEJIMYMH, WX OOO3HAYCHWSI W CIWHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIONINE JaHHYI0 (U3WUYECKYI0 BEIMYHHY C JAPYTMMU BEIWYMHAMH,
BBIUMCIISATh 3HAYCHUE (U3MUCCKOW BEIWYUHBI, aHAIU3UPOBATH (U3HUCCKHUEC
IIPOIIECCHI U SIBJICHUS, MCTIONB3Ys (PU3NYECKUe 3aKOHBI U MPUHIUIBL: 3akoH OMma,
3aKOHBI TMOCIIEAOBATEIHFHOTO U MapAJJICIbHOTO COSAMHEHHUS TPOBOTHUKOB, 3aKOH
Jxoyns—JIenna, 3aKOH 3JCKTPOMArHUTHOW WHAYKIIUH, 3aKOH MPSIMOJIHMHEHHOTO
pacmipoCTpaHCHHS CBETA, 3aKOHBI OTPAKCHHsI CBETA, 3aKOHBI MPEIIOMIICHHUSI CBETA,
ypaBHeHHME OWHIITEeHHa s (oTodDdeKTa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH
COXpaHEHHUs WMITYJIbCa, 3aKOH COXPAaHCHHS OJIIEKTPHUYECKOTO 3apsna, 3aKOH
COXpaHEHHUs] MacCOBOTO YHCIIa, MOCTYJIAaThl bopa, 3aK0H paJiMOaKTUBHOTO pacraja,
Ipyd ATOM pa3InyaTh CIOBECHYIO (HOPMYJIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpQ)KCHHE W YCJIOBUs (TpaHMIBI, OOJACTH) TPUMEHUMOCTH;, OIPEACTAThH
HampaBJICHUE BEKTOPA HHIYKIIUU MAarHUTHOTO ITOJISI TPOBOTHUKA
C TOKOM, CHJIBI AMTIEpa U CHIIBI JIOpeHI1a; CTpOUTh U OTIMCHIBATh N300pakeHNUE,
CO3/1aBaeMO€ TTIOCKUM 3€PKaJIOM,
TOHKOW JIMH30HM; BBIOJIHATH JKCIEPUMEHTHI IO WCCIICOBAHHUIO (DHU3MUECKUX
SIBIICHUH W TIPOIIECCOB C MCITOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPECHUI: TIPH
3TOM (opMyIHpOBaTh MpoOIEMy/3ajlady W THIOTE3y Y4eOHOro SKCIIEpHMEHTA,
coOMpaTh YCTAHOBKY W3 TMPEIOKEHHOTO O0OpYIOBaHUS, TPOBOAWUTH ONBIT M
(GOopMyTUPOBATH BBIBOJBI, OCYIIECTBIATH NPSIMBIE M KOCBEHHBIC HM3MEpPEHUS
¢u3nuecknx BETUYHH, NMPU ITOM BBHIOMPATh ONTHMAIIBHBIA CIIOCOO M3MEPEHHUS U
MCITIOJIb30BAaTh U3BECTHBIE METOIbI OIICHKHU MOTPEITHOCTEN N3MEPEHHUIA; UCCTIEA0BATh
3aBUCUMOCTH (PU3UYECKHUX BEIWYUH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPECHHI: TpU
’TOM KOHCTPYHPOBAaTh YCTaHOBKY, (UKCHPOBATH pPE3YNbTAaThl MOJYYCHHOU
3aBUCUMOCTH (PU3UYECKUX BEIIMYMH B BUJI€ TAOIHII U TpadUKOB, J€IaTh BEIBOIBI 1O
pe3yibTaTaM HCCIEOBAaHUS; COONIOAATh TMpaBuia O€30mMacHOro Tpylda MpH
MPOBEICHUH WCCICAOBAHWM B paMKax Y4eOHOTO OKCIIEpUMEHTa, Yy4eOHO-
MCCJIEIOBATEILCKOW M TPOEKTHOW  JEATEIBbHOCTH C  WCIOJh30BAaHUEM
M3MEPUTEIBHBIX YCTPOUCTB M 1ab0OpaTOpHOTr0 000PYAOBaHUS; PEIIATh PACUETHBIC
3a/1auy ¢ SBHO 3aJaHHON (PU3NYECKON MOJETBIO, UCTIONB3Ys (PU3UIECKUE 3aKOHBI U
MIPUHITAIIBI, HA OCHOBE aHAIHM3a YCJIOBUS 3aJa4M BBIOMPATh (U3HUECKYI0 MOJEIb,
BBIICNIATh (PU3WUYECKHE BEIMYMHBI M (HOPMYIIBI, HEOOXOAUMBIC ISl €€ peIICHHS,
MIPOBOJUTH PACUETHI U OTICHUBATH PEaTbHOCTH MOTYUYEHHOTO 3HAYCHUS (PU3UIECKOM



BEJIIMYMHBI;  pellaTh  KAauyeCTBEHHBIE  3aJayd:  BBICTpPAUBaTh  JIOTMYECKU
HENPOTUBOPEYUBYIO IIEMIOYKY PACCYXKIACHUN C ONOpPONM Ha HU3Yy4YECHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS;

MCII0JIb30BaTh P PEIICHUH YUYeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUM Ul IIOMCKA, CTPYKTYpPUPOBAHHUs, UHTEPIPETALUU U IPEACTABICHUS
y4eOHOM M HAay4YHO-NIOMYJAPHON HMHGPOPMAIMK, TOIYYEHHONM W3 pPa3IMYHbIX
HMCTOYHUKOB, KPUTUUECKH aHAJIU3UPOBAThH MOITYYaEMYI0 MH(OpMAIUIO; OOBICHATH
NPUHIUIBL AEHCTBUS MAaIIWH, NPUOOPOB UM TEXHUYECKUX YCTPOWCTB, pa3jinyaTh
yclIOBUsL MX O€30MaCHOT0 HCIOJIb30BaHUSI B IMOBCEJHEBHOM XU3HM; MPUBOJUTH
IpUMEpHI BKJIaJ]a POCCUMCKUX U 3apyO0ekKHBIX YUEHBIX-(PU3UKOB B pa3BUTUE HAYKH,
B 00BSICHEHUE MPOLECCOB OKPYKAIOIIETO MUPA, B pA3BUTHE TEXHUKU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW >KU3HU IS
oOecrieyeHus: 0€30MACHOCTH TpHU OOpallleHWHd € MpUOOpaMU U TEXHUYECKUMU
yCTPOWCTBAaMH, JUIsl COXPAHEHUS 3740POBbS U COOIIOAECHHSI HOPM SKOJIOIMUYECKOTO
MOBE/ICHUSI B OKpY>KaIOIIeH cpejie; paboTaTth B IPYMIE C BHIIOJIHEHUEM PA3IHMUYHBIX
COLIMAJIBHBIX POJIeH, MIaHUPOBAaTh PadOTy TPYMIbI, PAMOHAIBHO PACIPEACNAThH
00S3aHHOCTH W TUIAHMPOBATH JESATEIBHOCTh B HECTAaHAAPTHBIX CUTYyallUsX,
aJlcKBaTHO OLICHMBATh BKJAJ KAXKJAONO M3 YYACTHUKOB TIPYIIbl B PEUICHUE
paccMaTrpuBaeMon poOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (mnpossie)
B NPorpamMmbl Beero Kontpoasubie | IlpakTuueckue oOpa3soBaTesbHBIE
padoTsbI padoThI pecypceel
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMUSI
5 bubmmoreka [{OK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS https://m.edsoo.ru/TFALDF72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edso0.ru/7fA1bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnunoreka [JOK
31 TEOpUHU 9 1 https://m.edsoo.ru/7f41bf72
3.9 10 1 bubnmuoreka [JOK
' OCHOBEI TEPMO/MHAMHKN https://m.edsoo.ru/7f41bf72
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Ar PEraTHbIC COCTOSAHHA BEIICCTBA.

bubmuoreka [JOK

3.3 @Da30BbIE NEPEXO]IBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 dmexTpocTatuka 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 2neKTpudYecKuid TOK. TOkM B bubnuoreka [IOK
4.2 pa3IMYHBIX Cpeax 12 https://m.edsoo0.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM (mupposrre)
v MpPOrpamMMblI Beero Koutpoasubie | IIpakTuyeckue obpa3oBaTe/bHbIE
padoThI padoThI pecypcebl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTHO€ 1oJie. DIeKTpOMarHuTHAast bubnuorexa [JOK
11 WHIYKIHS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKUe 1 JIEKTPOMArHUTHBIE bubmuorexa [JOK
21 KojeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHn4ecKUe 1 JIEKTPOMarHuTHbHIC bubnmuoreka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
23 o 10 3 bu6mmoreka [JOK
' frriia https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

OcCHOBBI cienManbHOM TEOPUHU bubnunoreka [JOK
31 OTHOCHUTEIIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
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Pa3zgen 4. KBAHTOBAS PU3UKA

. bubmmoreka [{OK
4.1 DJIeMEHTHI KBAHTOBOM OIITHKHU 6 https://m.eds00.ru/7f41c97¢
4.2 Crpoenue aToMa 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
43 A 5 bubmmoreka [{OK
' TOMHOE S1IPO https://m.edso0.ru/7f41c97¢
Hroro mo pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DJIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 EtT@_IHOTeKa Lok
ps://m.edsoo0.ru/7f41c97c
Hroro mo pazgeny 7
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE
6.1 O6o0matroiiee MOBTOPEHUE 4 E;I@,mmem LHOK
ps://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IMOYPOYHOE IIVIAHUPOBAHUE 10 KJIACC
KounyecTBo yacos DJIeKTPOHHBbIE
Ne I[aTa H“q’pOBbIe
n/n Tema ypoxa B Konrposbubie | IIpakTHueckue | ysyyenus obpa3oBaTe/bHbIE
cero padoTsbI padoThI pecypceel
®du3nKa — Hayka O MPUPOJIE.

1 Hay4Hble METO/IbI TO3HAHHMS 1 brbmiorexa LIOK
OKPY/KAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B

) (bopMI/IpUOBaHHH COBPEMEHHOU . Bu6moreka [JOK
Hay9IHOM KapTHHbI MUPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKECHHUE.

3 OTHOCHUTENHHOCTh MEXaHUYECKOTO . Bu6uoreka [JOK
mswkenns. [lepemernienne, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
PaBHOMEpHOE NpAMOJIMHEITHOE bubnuoreka [JOK

4 IBIDKECHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE bubnunoreka [JOK

5 NBIDKECHUE 1 https://m.edsoo.ru/ff0c372e
CBoOoaHoOe majieHre. Y CKOpeHue bu6mmoreka [JOK

6 CBOOOIHOTO IMaEHUA 1 https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe nBUXKEHUE.

7 JIBUKEHNE MATEPUATBLHON TOUYKH T10 1 bubnuorexa LIOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
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[IpuHnun otHOCUTENBHOCTH ['anunes.

bubmuoreka [JOK

NHepuynanpHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CyIepro3uIun cuil. Bropoii 3akoH brbnmorexa LHOK
HEb10TOHA 7151 MaTepHATBHOMN TOUKH https://m.edsoo.ru/ffOc3be8
Tperuit 3akon HeroToHa 1u1st bubnuorexa [JOK

10 MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TskectH. [lepsas KocMUYecKast bubnmorexa LHOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadumuenT rpenus.

13 Cuna ConpoTHBIICHHUS TIPU JBUKEHUH bubmorexa [IOK
Tella B KUIKOCTH HIIA rase https://m.edsoo.ru/ff0c3f76
[TocrymarensHOE U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeJa. Bu6nuoreka [JOK
MowmeHT cuibl. 11nedo cumel. YcnoBus https://m.eds00.ru/ff0c41a6
paBHOBeECHS TBEPIOTO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. Bu6nuoreka [JOK

Nmmynbsc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE IBHXKEHNE

https://m.edsoo.ru/ff0c43d6
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16

PaGoTa 1 MOIITHOCTb CHJIBIL.
Kunernueckas sHEprus MaTepUaIbHON
touku. Teopema 00 n3MEeHEHUN
KMHETUYECKON DHEPTUU

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

17

[TorenumanpHas 3HEPTHUSL.

bubmmoreka [{OK

[ToTeHnmanpHas 3HEPIUs ypyro
Ne(OpMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIU3u
MTOBEPXHOCTH 3EMIIN

https://m.edsoo.ru/ff0c461a

18

[ToTeHnmanbHbIe U HEIOTEHIMAJIbHBIE
cuiibl. CBsA3b pabOTHI
HEMOTEHIIUAJIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEpPruu

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

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJla Ha MPUMEPE PACTSIKCHUS
PE3UHOBOTO JKI'yTa

20

KonTtponbHas padoTa o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUS B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYISIPHOKMHETUYECKON TEOPHUH.
BbpoynoBckoe neuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2
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22

Xapakrep ABUKEHUS U
B3aUMO/ICHCTBHS YaCTHUI] BEIIECTRA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPIBIX TEN

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp

Henscus

25

Wneanpuernii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKOW SHEPruun
JBUKEHUS MOJIEKYJl. YpaBHEHUE
MenneneeBa-Kianeitpona

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

27

3akoH /lampToHa. 'a30BEBIC 3aKOHBI

28

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO rasza

29

W3onporeccsl B UA€aIBHOM ra3e U ux
rpaduyeckoe rnpecTaBIeHIe

bubnuoreka [JOK
https://m.edsoo.ru/ff0c570e
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Buyrpennss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
croco0bl €€ nsMmenenns. Komuectso

bubmmoreka [{OK

30
TETIOTHI M paboTa. BHyTperHss https://m.eds00.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTLHOTO
rasa
31 bubmmoreka [{OK
Buner Teruionepenatim https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTh BEIIECTRA.
32 KonmuecTBo TemnoTel npu Bubmaotexa IIOK
o https://m.edsoo.ru/ff0c5c36
Terionepenavye. AnuadaTHBIN TIporiece
[IepBblii 3aKOH TEPMOJMHAMUKH U €TO bubnuoreka [IOK
33 IIPUMEHEHHE K U30TpoLeccamM https://m.edsoo.ru/ff0c5efc
34 Heob6patumocTth mporieccoB B bubmuorexa [JOK
npupoje. Bropoit 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
[Tpuniun nevicreus u KII1/ TeroBoit bu6mmoreka [JOK
35 MAaILIHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
DKOJOTHYECKHE MPOOIEMbI
37 TEIUIOHEPTETUKHI
38 O6o6maromuit  ypok «MoJuekynspHas bubnunoreka [JOK

(I)I/I3I/IKa. OcHOBEI TCPMOJUHAMUKUN»

https://m.edsoo.ru/ff0c6938
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KontponpHast pabota mo Teme

39 «Monekynsapnas (usrka. OCHOBBI Bubmorexa [TOK
TEPMOMHAMUKHY https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. bubnuorexa [JOK

40 Hcnapenune n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIbHAS

41 BIIAXKHOCTH BO3/TyXa. HachleH bl brbmotexa LIOK
map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue u

4 aMOP(bHHe Tena. AHU30TpONUs Bu6snuoreka [IOK
CBOHCTB KpHcTalLIoB. JKuskue https://m.edsoo.ru/ff0c65f0
KkpucTayuisl. COBpeMEHHBIE MaTepUaITbI
[TnaBneHnne U KpUCTATU3AIHUA.

43 VY aenbHas TEII0TA MJIaBICHUS. brbmmotexa LIOK
Cy6mumans https://m.edsoo.ru/ff0c6708

a4 6 bu6mmoreka [IOK
YpaBHeHHe TEIIOBOro Oananca https://m.edsoo.ru/ff0c6820
DIIeKTpU3aIus Tel. DICKTPUUECKUI bu6mmoreka [JOK

45 3apsi. JIBa BUaa 3JEKTPUYECKUX https://m.edsoo.ru/ffOc6bcc
3apsIoB
[IpoBOAHUKH, TUITIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHHUS bu6morexa LHOK

QJICKTPUYICCKOTO 3apsaa

https://m.edsoo.ru/ffOc6bcc
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B3aumopneiictBue 3apsaa0B. 3aKOH

bubmuoreka [JOK

47 Kynona. Toueunslii IeKTpUYECKUI
sapan https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB 2IEKTPUYECKOTO

48 noJtst. [TpyHIHATT Cyniepo3uium Bu6snuorexa LJOK
SNIEKTPUIECKHUX TOJIeH. JInHnn https://m.edsoo.ru/ffOc6df2
HANPsSKEHHOCTH
Pabora cui anekTpocTaTuyecKkoro

49 nons. Iotennuan. PasHocTs brbmotexa LIOK
ITOTEHIINATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKH U TUIJICKTPUKH B

50 BJIEKTPOCTATHYECKOM TIOJIE. brbmiorexa LIOK
JIMBIeKTPIHeCKas POHATIAEMOCTD https://m.edsoo.ru/ff0c7018

. bubmuorexa [JOK

51 InexTpoémKocTs. KonaeHcatop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO

52 KOHJIEHCAaTOpa. DHEPrus 3apsiyKeHHOTO brbmiorexa [IOK
KOHJIEHCATOPA https://m.edsoo.ru/ff0c72c0
JlaGopaTtopHnas pabdorta "3mepenue

53 3IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMO OeiCTBUS U TPUMEHEHHE

£4 KOHJICHCATOPOB, KOMHPOBAIHHOTO

amnmnapara, CTpyHHOTO IpUHTEpA.
DNeKTpocTaTUYeCKas 3aluTa.

3azeMJIeHHE AIEKTPOIPUOOPOB
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55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna Toka. Hampsbkenue.
Comnpotusnenue. 3akon Oma Jist
ydJacTKa enu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3yuenue
CMEIIAHHOTO COCTMHCHHS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
TokKa. 3akoH Jxoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS)

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

59

DneKTpOHHAas TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOAUMOCTh

60

ONEKTpUUYECKUI TOK B BaKyyMe.
CBoiICTBA AIIEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U

pUMecHast mpoBoAuMocTh. CBolicTBa
p—n-nepexoxa. [lomynpoBoaHuKOBBIE
npubOopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DNEKTPUUYECKUI TOK B pacTBOpax U
6 pacmiaBax 3J€KTPOJIUTOB. 1 bubnuorexa [JOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.
63 CamocTosaTenbHbIN 1 1 Bu6orexa LIOK
HECAMOCTOSITENbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuyeckue npudopsl U
YCTPOMCTBA M UX MPAKTHICCKOE Bu6miorexa IIOK
64 npumenenne. [pasuna TexHuKH L https://m.edsoo.ru/ff0c86fc
0€30macHOCTH
O6o0maromuii ypok bubmuorexa [JOK
65 «NEKTPOIMHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme
66 «Qnekrpocraruka. [locTossHHBIN ) Bu6uorexa [OK
dIIEKTpUIECKHit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
Peseprubiit ypok. KonTpoasHas pabora bubnuorexka [JOK
67 1o Teme "DIeKTpoguHaMuKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O600maomui ypok bu6mmoreka [JOK
68 no temam 10 kacca 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O
TIPOT PAMME 68
11 KJIACC
Ne Tema ypoka KosnyecTBo yacos
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n/n Hara DJIEeKTPOHHbIE
Beero Konrpoibubie | IlpakTuyeckne | wusydyenusi | HudpoBbie
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
[TocTOsIHHBIC MAarHUTHI M KX
B3auMo/ieiicTBue. MarourHoe mnose. Bu6muoreka [JOK

! BexTop MarHuTHON HHAYKUMHU. JInHAK ! https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena. Bubimoreka LIOK

2 BzanmoeiicTBue mpoBOIHUKOB € 1 https://m.edsoo.ru/ff0c98fe
TOKOM
JlabGopaTtopHnas pabora «3y4yeHue bubmuorexa [JOK

3 MAarHUTHOTO TOJISl KATYIIKH C TOKOM) 1 1 https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JIaboparopHas pa6(3Ta 1 1 bu6mmorexa LIOK
«HccnenoBanue NeHCTBUSA https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

. JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 Bu6nuorexa LIOK
Cuua Jlopenua. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHuTHoW nuaykuuu. J/1C 1

HWHIAYKIHUU. 3akoH QJICKTpoOMar HUTHOM
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nHaykuuu Papanes

JlaboparopHas paboTa

7 «HccnenoBanue sBIEHUS brbmorexa LIOK
EKTPOMATHUTHOH HHIYKIIIHY https://m.edsoo.ru/ff0cal50
NupykTuBHOCTH. fBIEHUE

g camouHaykiuu. 3/]C caMOUHTyKITUH. Bu6muoreka [JOK
TOKOM. DJIEKTPOMarHuTHOE TOJIe
TexHnueckune ycTpoicTBa U ux
MIPUMEHEHHE: TIOCTOSTHHBIE MarHHTHI,

9 AJIEKTPOMATHUTHI, JIEKTPOIBUTATEb,

YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb
O6oOmatomuii  ypok  «MarHutHoe bubmuorexa [JOK

10 rnoJie. DJIEKTPOMarHuTHasE HHAYKIIUSD) https://m.edsoo.ru/ff0cab82
KounTposnbnas pabora o teme

11 «MarsuTtHoe nozJe. Eﬂmll;lomga HO/I;O 458

ttps://m.edsoo.ru/ffOca
DNeKTPOMarHUTHAS UHIYKLIHSY P
CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
12 KoJieOaHust. YpaBHEHUE but6morexa [HOK

rapMOHUYECKHX KOJIeOaHHi.
[IpeBpanienue sHepruu

https://m.edsoo.ru/ffOcaf06
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13

JIaboparopHas paboTa
«HMccaenoBanne 3aBUCUMOCTH
MepPHOo/JIa MAJTBIX KOJICOaHM rpy3a Ha
HHUTHU OT OJIMHBI HUTHU U MACCBI I'py3a»

14

Koneb6arensuprit kouTyp. CBOOOAHBIE

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

OJICKTPOMArHUTHBIC KOJIcOaHHS B
nacaJibHOM KoJIeOaTeIEHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMU U
OJICKTPOMAarHuTHBIMU KOJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA SHEPIrur B HACAIIbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MexaHUJecKHe Kojiebanus. Pe3oHanc.
BriHYXIeHHBIC 2JICKTPOMAarHUTHBIE
KoJeOaHus

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

17

[Tepemennsbiii Tok. CHHYCOUJATBHBIN
MepeMeHHbIN TOK. MOITHOCTh
MIEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JeMCcTBYyIOIEe 3HAUEHHUE CUITBI TOKA U
HaMPsHKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipouszosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOMN SHEPTUU
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19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa epeMEeHHOro TOKa, JIMHUI
JNEeKTpoIepesad

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

20

DKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE JIEKTPOIHEPIUU.
Kynberypa ncnosipzoBanus
3JIEKTPOSHEPTUHU B MOBCETHEBHOM
KUZHU

21

MexaHu4ecKre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pactpoCTpaHEeHHsI U IJTHHA BOJIHEI.
[TonepeuHsie ¥ MPOIOIBHBIE BOJTHBI

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

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
cBoMCTBa U ckopocTh. [Ikana
AIIEKTPOMArHUTHBIX BOJIH

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

24

[IpuHIUIIBI paTHOCBS3U U
TeneBuieHus. Pa3Butue cpencts
cBsa3u. Pagnosmokarus

25

KontponbHas padota «Konebanus u
BOJIHBD»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8
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[IpssmonurHENHOE pacpOCTpaHEHUE
CBETa B OJHOPOJHOM CpeeE.

bubmuoreka [JOK

2 .
6 Toueutblit ucrounuK ceeta. Jiyd https://m.edsoo.ru/ff0cd350

cBeTa
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS

27 ceera. [TocTpoenue n3obpaxenuii B brbmorexa LIOK
TTIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomiienne ceera. [lonHoe

28 BHYTpeHHee oTpaxkeHue. [IpenenbHblii Butmoreka [IOK
YTOJ OJHOTO BHYTPCHHETO https://m.edsoo.ru/ffocd7f6
OTpaKeHUS
JlaGopatopnast pabora «M3mepeHue bubmuorexa [JOK

29 IOKa3aTeNs MPEJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoenune n3o0pakeHuii B bubmuorexa [JOK
nuH3e. DopMysia TOHKOHW JIMH3BI. https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
JlaGopaTtopHnas pabota

31 «MccenenoBanne CBOMCTB
M300paKeHU B JINH3AX)
Jucnepcus cera. CioxXHbI COCTaB
oenoro cBera. LIpet. JJabopaTopras

32 paborta «HabroaeHue nucrepcuu
CBETa»

33 Wntepdepennus cera. Audpaxius bubnuorexa [IOK

cera. JludpaxkuronHas pemeérka

https://m.edsoo.ru/ffOced22
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HOHCpC‘-IHOCTB CBCTOBBIX BOJIH.

bubmuoreka [JOK

34 [Tonapusanus ceera https://m.edsoo.ru/ffOcf02e
Onrtuyeckne mpuOOPHI M YCTPOHCTBA U

35 yCJIIOBHS WX 0€30MTaCHOTO MPUMEHEHUS
I'panu1Bl TPUMEHUMOCTH

36 KJIacCH4ecKor MexaHuku. [loctynarel Bu6muoreka [JOK
ClCHHATEHON TEOPHH https://m.eds00.ru/ff0cf862
OTHOCHTEIIEHOCTH
OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH.

37 3aMe uIeHre BPEMEHH U COKPAILIEHUE brbnmorexa LIOK
JUTUHBI https://m.edsoo.ru/ffOcfa42
OHeprus ¥ UMITYJIbC PEISTUBACTCKON

38 gacTusl. CBA3b MACCHI C DHEPTUEN 1 bu6miorexa LHOK
MMITYIECOM. DHEPIHS OKOS https://m.edsoo.ru/ffOcfc68
KonTtponbHas padota «OnrTuka.

39 OCHOBBI CIIENUATBHON TEOPHU bu6miorexa LHOK
OTHOCHTEILHOCTI https://m.edsoo.ru/ffOcf6f0
®otonbl. Dopmymna [Inanka. JHeprus bubmuoreka [JOK

40 U UMIynbc GPoTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BAHNE

41 dorosddexra. Onbitel A. T bubmuorexa IIOK
CIoneToBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTodrddexra. YpaBHeHHE

42 OitHTeitHa 11 potosddexra. bubnuorexa LIOK

«Kpacnas rpanuna» gportosdpdexra

https://m.edsoo.ru/ff0d015e
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Hasnenue cBeta. OnbiTer 11. H.

43 Jle6eneBa. XuMuueckoe aeicTBIE Bubmorexa IIOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoiucTsa u
MIPAKTUIECKOE TPUMEHEHHE:

44 ¢doTodneMeHT, POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/]
Pemenue 3agau mo reme «JI€MEHTHI bubnuorexa [JOK

45 KBaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONBITE

46 Pesephopsa o paccessHUIO 0-UacTHII. brbnmorexa LIOK
IaHeTapHas MOJETb aToMa https://m.edsoo.ru/ff0d091a

bu6mmoreka [IOK

at Hoctynarer bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomienre GoToHOB

48 HpH TIEPEXO0/ie aTOMA C OJJHOTO YPOBHS bubnmorexa LIOK
SHEpruH Ha APYroii. BB CIEKTPOB https://m.edsoo.ru/ff0dOafa
BousiHoBBIE cBOMCTBa yacTUll. BoJHbI

49 ne Bpoiins. KopnyckynsspHOBOIHOBOI bubnmorexa IOK
nyanusm. CHIOHTaHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHYXJCHHOE U3ITy4CHHE
OTkpbITHE PATUOAKTHBHOCTU. OTIBITHI

50 Pesepdopaa 1o OIpeneneHuio cocTaBa Bubnmorexa IIOK

PAaaANOAKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2
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51

CaoiictBa anb(a-, 6era-,
raMMaun3J1ydCHU:. Bausune
PaaAOaKTUBHOCTHU HA )KUBBIC
OPraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN
Oerapacnaj. ['aMMa-uznydenue

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

53

DHeprus cBA3U HYKJIOHOB B SIIpe.
SAnepHble peakuuu. SAnepHblit
peakrtop. [IpoGnembl, MepCeKTUBHI,
9KOJIOTMYECKHE aCIEKThI SJIEPHOMN
SHEPreTHKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpbITHE
Mo3uTpoHa. Mero bl HAOIIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3auMoaeiicTBud. EquHCcTBO
(u3nuecKoi KapTUHBI MUPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro He6a. Co3Besnus,
SIPKHE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
nBrokenne. CoaHeyHas cHUCTEMa

56

Counuie. CoHeuHast akTUBHOCTD.
Hctounuk sHeprun CoJiHila U 3BE31T



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

57

3BE3/Ibl, KX OCHOBHbIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJIHIIA U 3BE3NT

58

Mneunsiii [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamakTtuke. ['anaktuku. Y€pHbie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KontponpHass pabota  «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Poms u mecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa




64

O6o06maromuii ypok. Poib
¢u3nveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 pU3nIecKoi
KapTUHE MHUpa

65

O6o06matomuii ypok. Mecto
(u3nueckoil KapTUHBI MHpa B 00IIEM
PSIy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPEeACTaBICHUN
0 MpUpoe

66

PesepBHbIl ypok. MarnutHoe mnose.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbIil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEIILHOCTH

68

Pesepnsrii ypok. KBantoBast ¢pusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3NKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYHEHUKA

o ®dusuka, 10 kinacc/ Msikumies I'.41., Byxosues b.b., Cotckuii H.H.
non pepakuueit [appentreBoit H.A., AkiimonepHoe oOIecTBo
«M3narensctBo «IIpocBemenne»

e ®usuka. 11 knacc. ba3oblit ypoBeHb. YueOHuk - Mskuies .51,
[lerpoBa M.A. AkironepHoe o6miecTBo «M31arenbcTBo

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

o ®dusuka, 10 kinacc/ Mskumes I'.41., byxosues b.b., Corckuit H.H.
nox penakiueit [TapdentreBoii H.A., AkiinonepHoe o0I11eCTBO

«M3narenscTBo «IIpocBemnienne»

e ®wusuka. 11 kiacc. bazoBrlii ypoBeHb. YueOHUK - Msikures .51,
[TerpoBa M.A. AkninonepHoe o61ecTBo «M3narenbcTBo

«IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
https://shkolapaderinskaya-

r45.gosweb.gosuslugi.ru/

https://infourok.ru/
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