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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke c yuérom (enepasibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEeIMETHBIM pe3yJbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa30BaHus, IIAHUPYEMBbIE PE3YJIbTAaThl OCBOEHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cozaepxaHue yueOHoro npeamera «dusuka» mo rogam oOydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHOOOpa3HbIX TEXHOJNOTHH B cdepe DSHEPreTUKHU, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METO]I MO3HAHUS NP BHINIOJIHEHUN UMM YU4E€OHBIX UCCIIEI0BAHUM.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX Pas3zesioB (DU3MKH, BKIIOYACT Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUU, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHIECKUMH MTPOOIeMaMHu.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMSI, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBIstOTCS Guznueckue Teopuu (popmMupoBaHUE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOB).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
o0pa3oBaTeNbHOTO TMpolecca HCXOAs U3 OCOOCHHOCTEH IUIAHHPOBAHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHUE yIENsSETCs PEUICHUI0 pacdyE€THBIX M KAaueCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U
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3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3fesoB. [ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu PIOC COO k marepuasbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HaydHOro IukKia. B kaOuHere (U3MKH JTODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTATOYHOCTM U  OOECIeUYMBAET IOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 000pydoBaHUE [JIs YUYEHHMYECKUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W MHU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTEIUICKTYAIBHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIAMCHTATBHBIX 3aKOHOB (DU3HUKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkeHne dTUX TieNield 00ecIeurnBaeTCsl PEIIeHUeM CIACAYIONMMX 3a1ad B

npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoIeNblo, 3a1ad, MOJPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIAJCHUE METOJaMU CaMOCTOSITEILHOTO TUIAHUPOBAHMS U TPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISETCI PEKOMEHIOBAaHHBIM, YYHMTEIb JelaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN W TporeccoB. HaydHbie THMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U UHMGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHOM TOYKHM, UX MPOCKIMM HA OCH CHUCTEMBI KOOPAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomwl

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBU>KEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYIIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozuniuu cui. Bropoit 3akon HeroTona
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (1okosi, CKoybxxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTh CUJIBI YIPYTOCTH OT AehOpMaIliH.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue nBuxeHus OpycKa 1Mo HaKJIOHHOMW IJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00paslie, OT UX AePopMaIlvu.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbe maTepuaibHOW TOYKHM (Tena), CHUCTEMbl MaTEpUAbHBIX TOYEK.

NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

Pabora cuiibl. MOIIHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUs. IToreHumanbHas DHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBs3p  paloTBI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKON YHEPTHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTnBHOE BUKEHUE.

[lepexoa moTeHMATBHOM SHEPTUH B KUHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Monexkyasipuasi Gu3nka u TEPMOJHMHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHSl YacTHUI] BellecTBA. MoJenu CTPOCHUS Ta30B, KXUJAKOCTEU H
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, OOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, HILTIOCTpUPYIOLIas IPUPOAY IABICHUS ra3a Ha CTEHKH COCY/a.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HMJEaJbHOrO  rasa. Buasl  Temionepenadu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHUKH K H3ompoleccaMm. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerctBus TerioBod MamuHbl. [ukn KapHo u ero kodpduiiueHT mosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW JHEpPruM Teja MPHU COBEPIIEHUU pPabOThI: BHUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 10 anuabaTHOMY paCUIMPEHHIO BO3Jyxa (OMNBIT € BO3AYUIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapoobpa3oBanue u kKoHjeHcanus. Mcnapenue u kumeHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctayioB. JKuaknme kpucraiuibsl. CoBpeMeHHblE Marepuaibl. [InaBienue u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJIYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpOBOMHUKHM, OUAJIEKTPUKU W TMOIYNPOBOAHUKH. 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO0 3apsiia.



B3anmoperictBue 3apsinoB. 3akoH KynoHa. TodeuHblid AJIEKTPUUYECKUAN 3apsl.
Onextpudeckoe mnone. Hanpspk€HHOCTh  ayekTpuyeckoro mois.  IlpuHnun
CYNEPIIO3ULIUN DJEKTPUYECKUX Tosel. JIMHnM HanpsyKEHHOCTH DIEKTPUYECKOTO
1OJIA.

Pabora cun  anektpocrarudeckoro  moss.  [lorenuuman.  PasHocTh
noTeHuuanoB. [IpOBONHMKM U JMINEKTPUKKA B BJIEKTPOCTATUYECKOM IOJIE.
JnsnekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKOCcTh. KoHaeHcaTop. DIEKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATUYECKash 3alllUTa, 3a3eMJICHUE DBJIEKTPONpUOOpOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN aInapar, CTPyWHbIM IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIKN IEUCTBUSA IJIEKTPOMETPA.

B3anmojelicTBUE HA3IEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpOBOIHUKH B DNEKTPOCTATHYECKOM ITOJIE.

DJeKTpocTaTuueCKas 3aluTa.

JIA2IIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IIJIACTHH, PACCTOSAHUS MEXKIY HUMH U TUJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3mepenue sneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBINM TOK.

Hanpsoxenue. 3akon Oma 1151 y4yacTKa LEH.

DJIEKTPUYECKOE CONPOTHUBJIECHUE. Y IEIIbHOE COINPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapAILIETBHOE, CMEIIAHHOE COEUHEHUE ITPOBOIHUKOB.

PaGora onekrpuueckoro Toka. 3akoH JDkoyms—Jlenna.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAs CWJIA U BHYTPEHHEE CONPOTHUBIICHUE HWCTOYHHMKA TOKA.
3axon OMa a1 NOoJHOM (3aMKHYTOI) anekTpuyeckoil nenu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAss ~ NPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBoAHUKMY. CobctBeHHas 151 IIPUMECHAs IIPOBOAUMOCTD
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI.

10



ONEeKTpUYECKUid TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS JUCCOLMALMS. DIEKTPOIIU3.

DIIEKTpUUYECKU TOK B ra3zax. (CamMOCTOSTENbHBIM M HECAMOCTOSATEIIbHBIN
pazpsaa. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJITMETP, pEOCTaT, HCTOYHUKH TOKa, OSJIEKTPOHArpeBaTelbHbIE MPUOOPSI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBII U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN JUOI, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHure cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTb COIPOTUBIIECHUS LUJIUHAPUYECKUX HPOBOJAHUKOB OT JUIMHBI,
IJIOLIAAH MOMEPEYHOI0 CEYEHU U MaTepuaa.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne JIeKTpOABMKYIIEH cuibl. KopoTkoe 3aMblKaHuE
raJIbBAHMYECKOTO 2JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJJIOB OT TEMIIEPATYPBHI.

[IpOoBOAUMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psl 1 IPOBOAUMOCTD BO3AYyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3ydeHune cMEaHHOro COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 3JeKTPOABMXKYIIEH CUJIBI UICTOYHUKA TOKA M €ro BHYTPEHHErO
COIPOTHUBIICHHUSI.

Ha6mroienue anexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCYyILECTBISETCS C
YY4ETOM COJIEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTeMaTHKH,
OHMOI0run, XMMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nousmusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAy4HOIO
MO3HAHUSA: SIBJIEHUE, HAay4dyHbId (akT, runoresa, (pu3MUecKas BEIMYMHA, 3aKOH,
TEOopHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHWE CHUCTEMbl YpaBHEHMM, JMHEHHas (QyHKUUA,
napabouna, runepoosa, ux rpa@uKkd U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUH HA OCH KOOPAHHAT, CJI0KEHHUE BEKTOPOB.

buonozusn: mexannyeckoe ABMXKEHUE B KUBOW mpupoze, AU@y3us, ocMoc,
TENJI000MEH UBBIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUECKUE SIBJICHUS B )KMBOU MPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSPHAs Macca, TEIJIOBBIE CBOWMCTBA TBEPABIX TEN, KUIAKOCTEH M
ra3oB, DJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIMTHYECKAs IUCCOLMALUS,
raJbBaHUKa.

l'eocpagpus: BIaXXHOCTb BO3/lyXa, BETPBL, OapOMETP, TEPMOMETP.

Texnonoeus: npeodOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHHU3MOB,
y4€T TpEHHMs B TEXHUKE, MOMIIMIIHUKHA, HCIIOJIb30BAHME 3aKOHA COXPAHEHMS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyrue), ABUTATellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOAMJIBHUK, KOHJIULIMOHEP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajioB, B TOM YHCIE€ HAHOMATEPUAIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3€MJICHHE S3JEKTPONpuOOpOB,
KCEPOKC, CTPYMHBIN IIPUHTED, JJIEKTPOHArpeBaTeIbHbIC puOOopHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. diaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocrossHHbIE ~ MarHuThl.  B3auMOJEWCTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarauTHOW wuHAYKUuH. llpuHumn cynepno3unuu
MAarHuTHBIX MOJEH. JINHMM MarHUTHOM MHAYKUMU. KapTuHa NMHUNA MarHUTHON
WHYKIAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe T1OJ€ TPOBOAHUKA € TOKOM. KapThHa JMHUN WHAYKIUA
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTrena. BzauMoaeincTBue NpoBOHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOy/Ib U HallpaBJICHHE.

Cuna JlopeHiia, €€ MOAyJib U HalpaBlIeHUE. [[BUKEHUE 3apsiKEHHOW YaCTUILIBI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cusel Jlopenia.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKOMHM. [lOTOK BEKkTOpa MarHUTHOM
WHIYKOAHA. OJIEKTPOABIKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
naaykuuu dapanes.

BuxpeBoe »3JeKTpUYECKOe ToJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
MPOBOJAHUKE, IBUKYIIIEMCS TOCTYNATEIBHO B OJHOPOTHOM MAarHUTHOM II0JIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh.  SIBIEHME CaMOMHAYKUMU. OJEKTPOABUXKYIIAS  CHIIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
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TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YaCTUL, NHAYKIITMOHHAS I1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM TOJIEM.

JIuHnM MHAYKIIMY MAarHUTHOTO T1OJIA.

B3anmopenicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

HeiictBrue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2eKTPOMArHUTHOW MHAYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD DJIEKTPOJBHIKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH U3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBneHue CaMOUHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopnvle padbonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBanne IeUCTBUSA ITOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW HHAYKIUU.

Paszgea S. KosieOanust ¥ BOTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUmMHble KOJIEOAHUA

KonebGarenvrnass  cuctema. CBOOOMHBIE  MEXaHWYECKHE  KojeOaHWUS.
I'apmonunueckue konebanus. Ilepuon, vactora, ammumaryaa u ¢asza kojieOaHuil.
[IpyxvHHBIN MasTHUK. MaTeMaTU4eCKU MasiTHUK. Y PAaBHEHHUE TapMOHUYECKUX
kosnebanuid. [IpeBpailienrie sHeprun Npy rapMOHUYECKUX KOJIeOaHUsIX.

KonebGarensubrii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJCaIbHOM KOJEeOATeTbHOM KOHTYpe. AHAJOrUsi MEXKIY MEXaHWYEeCKUMHU U
AIEKTPOMAarHUTHEIMU KoneOanusiMu. @Popmyna Tomcona. 3akoH CoOXpaHEHUS
SHEPTUU B UJICATHHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBiieHre 0 3aTyXaronMx KojieOaHUsX. BhIHYXEHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BeIHYX€HHBIE 3JIEKTPOMAarHUTHbIE KOJIE€OaHHUS.

[lepemennblii  TOK. CHHYCOMJAJNbHBIA MEPEMEHHBI TOK. MOIIHOCTh
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEWUCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSIKEHUS.

Tpancdopmarop. [IpousBoncTBo, mepenaya U NoTpedIieHUE IICKTPUUECKON
SHEPruu. DKOJOTHYECKHE PUCKU MPU MPOU3BOJCTBE dJeKTpodHepruu. KympTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEAHEBHOM KU3HHU.
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TexHnueckrne yCTPONCTBA M NPAKTHUYECKOE NPUMEHEHUE: SJIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMbl (MIPYKUHHBIA WU
MaTeMaTUYECKUN MasTHUK).

HaGmronenue 3aTyxaromux Kojae0aHui.

HccnenoBanue CBOWCTB BHIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pesonanca.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIPSDKEHUS! OT BPEMEHHU) AJis
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mpu MOCIENOBATEILHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH M KOHJEHCATOPA.

Mogenb JIMHUU 3JEKTPOnepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanne 3aBUCUMOCTH MEPUOAA MalbIX KOJIEOAHHMN I'py3a HAa HUTU OT
JUTMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEeMEHHOTO TOKA B [ENUM U3 IOCIEI0BATEIIbHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

MexaHnnyeckue BOJIHBI, YyCJIOBUA pacnpoctpanHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JJuHa BOJHBL. IlomepeuHble W MPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u qudpaxiius MEXaHUIECKUX BOJTH.

3Byk. CxopocTh 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHSI M3IYyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtauust BektopoB E, B, V B anexkrpomaruutHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHUE, MOJISApU3aIs, TUQPpaKiius,
untepdepennns. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJTH.

[[lkana 3NEKTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CpeIbl.

TexHuueckrue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJbHbBIC
UHCTPYMEHTHI, YIbTPA3BYKOBAs JMArHOCTHKAa B TEXHHKE W MEIUILIMHE, pajap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOYHHK 3BYKa.

Habmronenne oTpakeHus ¥ MpeIoMIICHUS MEXaHUYECKUX BOJIH.
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Hab6monenne uarepdepenHiinu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenre cBA3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYIOM H
4acTOTOM KOJIeOaHUH.

HccnenoBaHne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXKE€HHUE,
IPEIOMIICHHE, TTOJISIpU3aIius, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsgaMoIMHENHOE pacIpOCTpaHEHUE CBETAa B
OHOpOAHOM cpene. JIyd cBera. ToueuHBIN UCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIIOMJICHUS CBETA. AOCOTIOTHBIN MTOKA3aTelh
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroja MOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceera. L[Ber.

CobOuparomiue u pacceuBamoniue JuH3bl. ToHkas nuH3a. DokycHoe
paccTossHME W ONTUYECKas CHjia TOHKOM JuH3bL. [locTpoeHue wn300pakeHuil B
coOuparonmx U pacceuBaromux auH3zax. Gopmyna TOHKOW JTUH3BL. YBETUYEHUE,
JAaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHblE MCTOYHHUKH.
VYcnoBust HaOMIOAEHUST MAaKCHMYMOB W MHUHHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus cBera. JudpakuroHHas pemérka. YcaoBue HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

IHonsipu3anus ceera.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doroanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEIECKOM, BOJOKOHHAs
OITHKA, TU(GPAKIIMOHHAS PEHIETKA, TTOISIPOUS.

Jlemoncmpayuu

[IpsiMmonMHEHOE paclpOCTpaHEHUE, OTPAXEHUE M MPEJIOMIICHHUE CBETa.
OnTuyeckue npuoOpBkI.

[TonHOE BHYTpEHHEE OTpakeHHe. Mozellb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHUI B JIMH3AX.

Mopnenu MUKpoCKomna, TEJIECKONa.

Hab6mtonenne uaTepdepeHiium crera.

Hab6monenue nudpakiuu creta.

Hab6mroenne nucnepcuu cBera.
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[lonydenue crekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbI0 AUGPAKITUOHHON PEIIETKY.
Hab6mtoienue nossipusaiuu cBeTa.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul
N3mepeHue nmokaszaress MpeJoMIICHUS CTeKIa.
HccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.
HaGmronenue nucrepcuu cBeTa.

Pa3zgesn 6. OcHOBBI crienMAIbLHOI TEOPUM OTHOCUTEIBHOCTH

['pannupl  NPUMEHUMOCTH  KJIACCMYECKOW  MeXaHuUKH.  llocTymnarsl
CIICLIMAJIbHOW TEOPUU OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETA B BaKyyMe, IIPUHLINI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHU U COKPAILCHHE
JUTUHBL.

DHeprus U UMIYJIbC PEISTUBUCTCKOW YaCTHIIBI.

CBsi3b MacCChl C SHEPrUeH U UMITYJIbCOM PEISITUBUCTCKON YACTHUIIBI. DHEPrus
IIOKOS.

Pasnen 7. KBanroBas pusuka

Tema 1. Inemenmot KGAHMOBOU ONMUKU

®otoubl. ®opmyna I[lnanka cBsizu sHEpruu PoToHa ¢ €ro YaCTOTOU. DHEprus
U UMITYJIbC (DOTOHA.

OTtkpeiThe u ucciaenaopanue gorodddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dotorpdekra. YpaBHenue DuHiuTeriHa 1 hororddexra. «KpacHas rpanuia»
dbotorpdekra.

Jlasnenue cBera. OneiTel I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuueckue ycTpoiicTBa M NPaKTUYECKOE IpPUMEHEHHE: (OTOIIEMEHT,
doToaaTuuk, coaHeuHas 6arapesi, CBETOIUO.

Jlemoncmpayuu

dotor(pdekT Ha ycTaHOBKE ¢ IIMHKOBOH IIJIACTUHOM.

HccnenoBanre 3aK0HOB BHEIIHETO (GOTO3(DPexTa.

Ceeroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acCTHIL.
[Inanerapnas mogens aroma. lloctynatel bopa. M3nydenue w mnormomnieHue
(GOTOHOB TIpW Tepexojie aroMa C OJHOTO YPOBHS DHEPruud Ha Apyrou. Bumsi
cneKTpoB. CIEKTp YPOBHEW dHEPrUU aTOMa BOAOPOA.
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BonHoBbIe cBoOMicTBa yactull. Bomubl ne bpoiiniga. KopnyckyispHO-BOIHOBOM
yalli3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.
TexHuyeckne yCTpPONCTBA W IPAKTUYECKOE NPUMEHEHME: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Ornpenenenune JJIMHBI BOJIHBI J1a3epa.
HaOmonenmne nuHeiuaTbix CEKTPOB U3TyUCHHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul
Habmronenne nmuHelyaToro CreKTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paauoaktuBHOCcTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuo  cocTaBa
paavoakTUBHOro u3iydeHus. CBolictBa anbda-, Oera-, ramMma-u3ay4deHHUs.
BiusHre paag0aKTUBHOCTH HA KUBbBIE OPraHU3MBbI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hyknonnas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M3oronsr.
Anbda-pacnaa. ODJIEKTpPOHHBIM W TIO3UTPOHHBIM Oerta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PaJMOAKTUBHOIO pacmaja.
DOHeprus CBA3U HYKJIOHOB B sizipe. SlnepHble cuibl. Jledekt Macchl siipa.
S nepuble peakuuu. Jlenenue u cUHTE3 S€EP.
Snepnsiii peaktop. Tepmosimepubiii cunTe3. [IpobOiieMbl UM TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKThI SIAEPHON SHEPrEeTHKHU.
DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
MeTo1bl HAOJIFOIEHHS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULI.
®dyHnnaMeHTanbHbIE B3auMOAEHCTBUA. EAMHCTBO pu3ndeckol KapTUHBI MUpA.
TexHnueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
BunbcoHa, siaepHsblii peakTop, aroMHast 6omoa.
Jlemoncmpayuu
CuéTYnK HOHUBHPYIOIINX YaCTHII.
Yuenuueckuu sxcnepumenm, rabopamopHuvie pabomuol
HccnenoBanue TpekoB 4acTHI (110 TOTOBBIM (poTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHN

Otansl pa3BUTHs acTpOHOMUHU. [IprKIIanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.
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Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, MIAHETHI, UX BUIUMOE
JBUKEHHUE.

Conneynas cucrema.

Connue. ConHeuyHas akTuBHOCTh. Mcrounuk sHepruu ConHUA M 3BE3L.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(marpamMma «CIEKTPAJIbHBIA KJIAcC —
CBETUMOCTB». 3BE3/bI IJIABHOW IOCIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3J IJIaBHOW IOCIJIEN0BATEILHOCTU. BHYTpEHHEE CTpPOEHHE
3BE311. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKICHUHU U 3Boirounu CosHIa U
3BE3/. DTaNbl )KU3HU 3BE3I.

Muieunsiii I[Tyte — Hama ["amaktuka. [lonoxxenue u nBukenue CosiHIa B
lNanaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApaAX
TAJIAKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pa3oeranue rajakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe nsnydyenue.

MacmrabHas ctpykrypa Beenennoil. MetaranakTuka.

Hepeménnpie mpobiemMbl aCTPOHOMHUHU.

Yuenuueckue nabnooenus

HaOmonenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOXKEHUIN JJI1 ONpe/leJIeHUs MOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3ausl CEeBEPHOro MONYLIApHs U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

Oo6o0maree NnoBTOpEeHNE

Ponpr Qu3ukn u acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTMYECCKOM,
COLIMAIbHOM U ATUYECKOU cepax NesTeILHOCTH YeloBeKa, POJib U MECTO (U3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTUHE MUPA, POJIb (PU3NUECKON Teopuu
B (OpMHUpPOBAaHUU TPEJCTABICHUN O (PU3MYECKON KapTHUHE MHpaA, MECTO
¢u3nyeckoil KapTUHBI MHUpa B OOLIEM PAIY COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEICTABIEHUN O MPUPO/IE.

MexnpeaMeTHbie CBA3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocCyIiecTBISIETCS ¢
Y4ETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH,
OMOJIOruHU, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaYy4HOIO
MO3HAHUS: SIBIICHUE, HAy4yHbIM (akT, runores3a, (u3nyUecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ACHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pEUIEHWE CUCTEMbl YPaBHEHHUM, TPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbI M MX IMPOEKLUHWH HA OCH KOOPAMHAT, CIIO)KEHUE BEKTOPOB,
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IIPOM3BOJIHBIE 3JIEMEHTapHbIX (GYHKIUNA, NpU3HAKKA TMOJ00US TPEyroJbHUKOB,
OTpeIeNICHHE TUIOMIAU TUIOCKUX (hUryp u oobéma Ted.

buonocus: »nexTpuyeckue SBIEHUS B KUBOM TMpUpPOJE, KoJieOaTeabHbIe
JIBWKEHUS B )KMBOM MPUPOJE, ONTUYECKUE SIBIICHUS B JKMUBOW NPUPOAE, ACHCTBUE
pagualyu Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpO€HUE aTOMOB U MOJIEKYJ, KPUCTAILIMYECKasi CTPYKTYpa TBEPBIX
TEJ1, MEXaHW3Mbl O0Opa30BaHUSI KPUCTAUIMYECKON PEMIETKU, CIEKTPATbHbIN
aHaJu3.

leocpaghusa: MarHuUTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKA3aHUE 3eMIICTPSICCHU .

Texnonoeusi: NUHUM BJEKTpPONEpenad, TEHEpaTop MEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHAS I€4Yb, paaap, pPaJUONPUEMHUK, TEIEBU30P,
anTeHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN anmnapar, BOJOKOHHAs OITHKA,
coJHe4Has Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusnka» T0mKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD I'PAXKIAHCKONU MO3UIIMU 00YJAIOIIETr0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CaMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aluu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOTO OYAYILETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,

OpUCYIIEro (PU3NYECKOU HAYKE;
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5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHUE TJI00AIBHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeiicTBUsA:
CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENCNSATh LENH AEATEIIbHOCTH, 33JaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHKCHHUS;
BBIABJIATH 3aKOHOMEPHOCTH W  IPOTUBOPEUHMSI B  PACCMATPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
pa3pabaThIBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YUETOM aHaAIU3a HMEIOIINXCS
MaTepUaIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEICTBUN JAEATEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMIOJIHATH pabOTy B  YCJIOBHUSIX  peajbHOTO,
BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIILJICHUE MMPU PEIICHUU KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarelbCKue AeMCTBHS.
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BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHITHUSIMU M METOIAMHU
busznuecKor HayKu;

BJIaJICTh HaBBIKAMH Y4€OHO-MCCIIEIOBATENIbCKON M MPOCKTHOMN EeSITeTbHOCTH
B 00jacTu (hU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIIeHUs 3a1ad (PU3NYECKOTO COACpPKAHUS, MPUMEHEHHIO DPa3TUYHBIX
METO/IOB [TO3HAHUS;

BJIQJICTh BUJIAMU JCSATEIBHOCTH TIO TIONYYCHHIO HOBOT'O 3HAHHS, €ro
MHTEPIPETAllii, MPEeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPU CO3/IaHUU YU€OHBIX TPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTBl AJisl JI0OKa3aTelIbCTBA
CBOUX YTBEp)KJICHUH, 337aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATH TIOJNYYEHHbIE B XOJA€ pEUICHUS 3aJaudl  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTb, TPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITeNFHOCTH, B TOM YHCIIE TIPY U3y4YEeHUU QU3HKH;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HAaHUS 1O (u3MKe B MPAKTHUECKYIO 00JIacTh
KHU3HEACSITEIbHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS;

CTaBUTH MIPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQJICTh HaBBIKAMU TOJy4YeHUs WHMOpMAIu (U3NYECKOro COIepXKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IOMCK, aHaju3,
CUCTEMATHU3alUI0 W HMHTEPIPETANi0 WHPOPMAINN PAa3INYHBIX BHIOB U (PopM
MPEICTABIICHNUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIUH;

UCTIONb30BaTh  CpPeNCTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3alad ¢ CcoOMIoJieHHeM TpeOOBaHUN HSProHOMUKH, TEXHUKU O€30MacHOCTH,
TUTHUEHBI, pecypcocOepekeHHs, TMPaBOBBIX ©  OSTHYECKUX HOPM, HOPM
UH(OPMAIIMOHHON 6€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHA4YCHHUsS] MH(POpPMAITUU U 1IEJIEBON ayJUTOPUH, BHIOUPAsT ONTUMATBHYIO
dbopmy TIpeaCTaBICHHS U BU3YyaTH3aIHH .

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:
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OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEeATENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W  CMsI4aTh
KOH(ITUKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MIOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYyaJIbHON
paboThI;

BbIOMpAaTh TEMaTUKy M METOJbl COBMECTHBIX JACUCTBUN C Yy4€TOM OOIIMX
MHTEPECOB U BOBMOXHOCTEH Ka)JI0Tr0 YIeHA KOJIJICKTUBA;

OPUHUMATh 1€JIM  COBMECTHOW  JESATENbHOCTH, OPraHU30BbIBATb U
KOOPAVWHHUPOBATh JNEUCTBUS MO €€ JOCTHKECHUIO: COCTAaBJATH IUIAH JECHUCTBUU,
pacnpenensTh poiad € Y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXKIaTh pe3YJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHIbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE IPOEKThI, OLIEHUBAThb HWJIEW C TIO3ULIHMA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMUYECKOE TOBEJACHHE B PANUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaIbHbIe YUeOHbIEC 1eiiCTBUS
Camoopranuzaunmsi:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATEILHOCTh B 00JIaCTH
GU3MKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PELIEHUS PACYETHBIX M KayECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIIOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacimupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTHUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABJICHHUIO 3PYIMLHUH B 00JacTU
(bU3UKH, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTEeIbHBIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsSIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIbHOCTb,

OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;
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BJQJIETh  HABbIKAMM  TO3HABATEIbHOM  pediekcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICTUTEIBHBIX TMPOIECCOB, HMX pPE3yIbTaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUU JJIsl OIICHKU CHUTYallH, BEIOOpA BEPHOTO
peIIeHNUS,

YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHUXEHUIO;

MPUHUMATh MOTHBBI W apTryMEHTHl JPYTHX TPU aHAJU3e pPe3yJIbTaTOB
NeSITeNTbHOCTH;

MPUHUMATh ce0s, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

NpPUHUMATh MOTHBBI W aApPryMEHTHl APYTHX TIPH aHAIW3€ pe3yIbTaTOB
NeSITeNHbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKHU.

B mporecce gocTkeHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpeaHero oOmero oOpa3oBaHUs Yy OOYYarOIIUXCS
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEOIaratouiA
c(hopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOILIMOHAIBHOE
COCTOSTHHE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBHOU CEpHI,
OBITH YBEPEHHBIM B ce0e€;

CaMOpPETYJUPOBAHMSI, BKIIOYAIONIET0 CAMOKOHTPOJb, yYMEHHE TPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThCA K
AMOITMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHUE K JOCTHOKCHHIO IEIH U
yCrexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HCXOMS W3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOMIEH CITOCOOHOCTh MMOHUMATh YMOIIMOHATIHFHOE COCTOSTHUE
IPYTUX, YYUTBIBATH €ro TPH OCYIIECTBICHUU OOIICHHsS, CIOCOOHOCTH K
COUYYBCTBHUIO U COIEPEIKUBAHUIO;

COIIMAITLHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy obyuenuss B 10 kjiacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YpOBHE JOJHKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3NKU B (POpMUpPOBaAHUU
COBPEMEHHOM HAay4YHOM KApTHHBI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUUECKOU AEATEIbHOCTH JIFOICH;
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VUUTBIBATh TPAHUIBI MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJIETei:
MaTepualibHasg TOYKa, MHEpIUaIbHAs CUCTeMa OTCuéTa, adCOIOTHO TBEPIOE TEIIO,
WJICAUTbHBIN a3, MOJACIH CTPOEHUS Ta30B, KUIAKOCTEH W TBEPABIX TEJN, TOUCUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHun PU3NYECKUX 3a71a4;

pacno3HaBaTh (pu3nuecKue SBICHUS (MPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIECTBA U
AJEKTPOJAMHAMUKHU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JNBIDKCHUE, CBOOOJHOE TAJEHUE TeJ, JBWKEHUE 10 OKPYXKHOCTH, WHEPIUs,
B3auMoJieicTBrEe Tell, nuddy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TEJI, UBMEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIaKACHUH), TEINIOBOE
paBHOBECHE, UCIApEHUE, KOHACHCAIUs, IUIABJICHUE, KPUCTAJUIM3AIUs, KUIECHUE,
BJIQXKHOCTh BO3/1yXa, MOBBIIICHUE AABJIECHUS T'a3a MPU €r0 HarpeBaHUU B 3aKPHITOM
COCyle, CBSI3b MEXAYy IMapaMeTpaMH COCTOSIHMA Tra3a B  H30MPOLECcCaX,
AJIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPsI0B;

ONKCHIBATh MEXAHWYECKOE ABUKEHUE, UCIHOJIb3Ys (U3MUECKUE BETUYMHBI:
KOOpAWHATa, MyTh, IEpPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMIYJIbC TeJla, KUHETUYECKasi SHEPrus, MOTEHIUAbHAS YHEPTus, MEXaHUYeCKas
paboTa, MexaHM4YecKas MOIIHOCTh; NPU ONUCAHWUU TMPABWIBHO TPAKTOBATh
(GUBMYECKU CMBICT HCHOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W EAUHUIIBI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JAPYTUMH
BEJMYMHAMU;

OMUCHIBATh H3YyYEHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SBJICHUS,
UCTIONB3Yys (PU3WYECKHE BETUYMHBL: JAaBJICHHUE Ta3a, TeMIeparypa, CpeaHsis
KMHETHUYEeCKash PHEPrusi XaOTUYECKOIro JBIKCHHUS MOJICKYJI, CpeIHEKBaJApaTUIHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOr0 JEHCTBUSA TEMJOBOrO JBUTATENS; MpPU OMNHCAHUU
MPaBWIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HWCIOJIb3YEMbIX BEJIHMYHMH, WX
0003HAYEHUSI W EIUHUIIBI, HaXOAUTh (OPMYNBI, CBS3BIBAIONIUE JAHHYIO
(bu3MYECKYI0 BEIMYUHY C IPYTUMU BETUYMHAM;

OMUCHIBATh U3YUYCHHBIC JICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKHUE
ABJIEHUS (ITPOLIECCHI), UCTIONB3Y (PU3UUYECKUE BEIMUMHBL: AJIEKTPUUECKHUM 3aps],
AJIEKTPUYECKOE TOJIe, HAMPSXKEHHOCTH TOJISL, TTOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB;
NPy  OINUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUI CMBICT HCIOIb3yEMbIX
BEJIMYMH, UX OOO3HAYEHUS M EIUHMIIBI; YKa3bIBaThb (POPMYIIbI, CBSA3BIBAIOIIHE
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU;

aHATM3UPOBATH (PU3MYECKUE TPOIIECCHl U SIBJICHUS, WCIIONb3Yysd (PU3NUYECKHE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUs MEXaHMYECKOM OSHEpPruu, 3aKOH COXPAaHEHUS HWMITYJIhCa,
OPUHIUIN CYNEPIO3UIIMU CHJI, MPUHIUIT PABHOINpPABUS HHEPUUAIBHBIX CHUCTEM
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OTCU€Ta, MOJEKYJSIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHS BEILIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOM 3HEPIMH TEIUIOBOTO JABMKEHHUS MOJIEKYH C
a0COJIIOTHOM TeMIIepaTypoil, MEepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, IpU 3TOM pPa3IdyaTh CIOBECHYIO
(hOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCJIOBUS (TpaHULbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMUIBI JCHCTBUS MAIIWH, TM[PUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MAaCHOTO MCIOJIb30BAHMS B
MMOBCEJHEBHOM KU3HU;

BBINIOJIHATh JKCIEPUMEHTHl 1O UCCIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHUH, NpPHU 3TOM
dbopMmynupoBaTh mpoOJeMy/3amadyy W THUIOTE3y y4eOHOro HJKCIEepPUMEHTA,
co0upaTh YCTaHOBKY W3 MpPEIJIOKEHHOrO OOOpYJOBaHUS, MPOBOJUTH OMNBIT U
(GbopMyIHpOBaTH BEIBOBL

OCYIIECTBJIATh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTHMAJBHBIMA CIIOCOO WM3MEpPEHHUs M HCIONb30BaTh H3BECTHBIC
METO/bI OLIEHKHU IOTPEIIHOCTEN H3MEPEHHNM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIY  (PU3MYECKUMH  BEIMYMHAMHU  C
WCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
dbuKcHpoBaTh PE3yNbTATHI TOJYYCHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYUH B
BUJIE TAOJIUI U TpaUKOB, I€TaTh BBIBOJIBI MO PE3ybTaTaM HCCIIEIOBAaHUS;

co0uro1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
paMKax ydeOHOro OSKCIepUMEHTa, Y4eOHO-MCCIEN0BATEIIbCKOW W IPOCKTHOU
JESTENbHOCTU C HMCHOJb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000py/IOBaHMUS;

pematb pacy€THbIE 3aJauyd C SBHO 3aJaHHOW (PU3UYECKOW MOJENbIO,
UCIOJBb3Ysl (PU3NYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33auH
BBIOMpATh (PU3MUECKYI0 MOJENb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE ISl €€ pelieHusi, MPOBOAUTH PAacUEThl U OLEHUBATH PEATBLHOCTD
MOJy4YEHHOTO 3HaUEHUs (PU3UUECKON BETUUHHBI;

pemaTh KaYeCTBEHHBIE 33J]a4: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LIEMIOYKY PACCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue sIBICHUS,

UCIOJb30BaTh ~ MPU  pEIIEHMH  y4yeOHBIX  33Ja4  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTUU JJISl TIOMCKA, CTPYKTYpPUPOBAHUSA, UHTEPIIPETALIMN
U TIpe/ICTaBleHUs] Y4eOHON M HAay4HO-TIOMYJISIPHOW MH(OPMAIIUU, TMOTYICHHON U3
pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIYy4aeMYI0 HH(POPMALIHIO;
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MPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOUIErO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XKU3HU
Ul obecniedeHus: 0e30MacHOCTU MpU OOpalIeHUuH ¢ MPUOOpPaMHU U TEXHUYECKUMHU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3[I0POBbSI U COOJIIOJEHUSI HOPM 3KOJOIMUECKOT0
MTOBEJCHUS B OKPYXKAIOIIEH CPEIIE;

paboTaTh B TpyNIE C BBHIMOJTHEHWEM PA3IUYHBIX COIHMAIBHBIX POJIEH,
IUIaHUPOBaTh pPa0OTy TPYIIbI, PAUOHAIBHO pAaclpeaesiTh OOSI3aHHOCTH MU
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIMsX, aJICKBAaTHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHHE pacCMAaTPUBAaEMOil MPOOIEMBbI.

K xonmy o6ydenuss B 11 kiacce mpeameTHble pe3ysibTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KApTUHBI MHpa, B PA3BUTHH COBPEMEHHOM TEXHHUKU U
TE€XHOJIOTMM, B IMPAKTUYECKOM AEATEIBHOCTU JIIOJEH, LIEJIOCTHOCTh U EIUHCTBO
(u3HUECcKOl KapTUHBI MUDA;

YYUTBHIBaTh TPAHUIBl MPUMEHEHHMS] HM3YyYEHHBIX (U3MUECKUX MOJEICH:
TOYEUHBIA AIEKTPUYECKUH 3apsijl, Jyd CBETA, TOUEHUHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeb aTOMa, HYKJIOHHAs MOJEJb aTOMHOrO SiApa MpU pelieHUH (U3NYECKUX
3ajay;

pacrno3HaBaTh (pU3MYECKUe SABJICHUS (TPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKN U KBAHTOBOW (PM3UKHU: AJIEKTPUUECKAs! MPOBOAUMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE ACHCTBHUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, DJIEKTPOMarHUTHas WHAYKIMS, JIEACTBUE MAarHUTHOTO TIOJs Ha
IPOBOJHUK C TOKOM U JIBIXKYILIMWCS 3apsifl, 3JEKTPOMAarHUTHBbIE KOJ€OaHUS U
BOJIHBI, TPAMOJMHEHMHOE pacHpOCTPaHEHUE CBETa, OTPAKEHHE, MPETOMIICHUE,
uHTepdepenuus, audpakuuMs ¢ TOJSApU3AIMS  CBETa, MAHUCIEPCHS  CBETa,
dotornexkrpuueckuit 3pdekt (pororddekr), cBeTOBOE NaBleHUE, BOSHUKHOBEHUE
JMHEWYATOro CIHEKTpa aroMa BOJOpPOJa, €CTECTBEHHass M HCKYCCTBEHHas
PaJIMOAKTUBHOCTH;

OIMCHIBATh W3YYEHHBIC CBOMCTBAa BeIIeCTBA (DIEKTPHUECKHE, MarHUTHBIC,
ONTUYECKUE,  DICKTPUUECKYI0  TPOBOAMMOCTh  Pa3IMYHBIX  Cpeld) |
AJIIEKTPOMATrHUTHBIC SIBJIICHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITUYMHBIL:
ANEKTPUYECKHUI 3apsiji, CHJIa TOKA, DJCKTPUUYECKOE HAMPSIKEHHE, DIIEKTPHUECKOE
COIIPOTUBJIEHHE, PA3HOCTh MOTEHILMAJIOB, AJIEKTPOJBIKYILAS CUia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TmouisA, cuia Awmmepa, cuna JlopeHIla, WHIYKTUBHOCTDH
KaTyIIKA, YHEPTus DJIEKTPUUECKOTO0 W MArHUTHOTO TIOJeH, TEepuoJl M YacToTa
KosiebaHuii B KoJeOaTelnbHOM KOHType, 3apsii M Cujla TOKa B IIpoIEecce
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FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojeOaHuil, (QOKYyCHOE pacCTOSHHE W
ONTUYECKass CWJa JIMH3bI, NIPU OMHCAHUU MPABUIHHO TPAKTOBATh (U3MUECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUECHHUS M €IHHMIIbL, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYHHY C JIPYTUMH
BEJMYMHAMU;

ONHMCHIBaTh HW3YYEHHBbIE KBAaHTOBBIE SIBICHHUS M MPOLECCHI, HCHOJb3Ys
dusznueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBeTa, SHEPrus U UMMYJbC (HOTOHA, IEPUOJ] Modypacnaaa, SHEprusi CBsI3U
aTOMHBIX S7IEp, TPU OMHCAHWUU TMPABUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] W €IMHHUIIbI, YKa3blBaTb (POPMYIIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEIMYMHY C JpPYTMMH BeJIMYHWHAMU,
BBIYHCIISATH 3HAUCHNE (PHU3NIECKOIN BEITMYNHEI;

aHAJIM3UPOBATH (PU3NYECKUE TMPOLIECCHl U SBIICHUSA, UCIONb3Yd (PU3NYECKHE
3aKOHBI M MPUHUUIIBL: 3aKOH OMa, 3aKOHBI TIOCIEI0BATEIBLHOIO U MAPAILIEIBHOTO
COCIMHEHUS TPOBOJAHUKOB, 3aKoH J[xoyns—JIeHlla, 3aKOH 3IEKTPOMAarHUTHOMN
WHIYKIUH, 3aKOH MPSMOJUHEHHOr0 paclpOCTPAHEHHS CBETA, 3AKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETA, ypaBHEHHWE ODWHIITEHA i1 Porodddekra,
3aKOH COXPaHEHHsI 3HEPrUH, 3aKOH COXPAHEHHUs HMMIIYJbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOr0 3aps]a, 3aKOH COXPAaHEHHsI MAacCOBOIO 4Mcia, nmocryiaarsl bopa,
3aKOH paJIMOaKTUBHOIO paclaja, pu 3TOM Pa3nyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYe€CKOE BbIpAXKEHHWE U YyCJIOBHS (TpaHUIllbl, 00JACTH)
PUMEHUMOCTH;

OTpEeEIATh HATPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOIO MOJIsl IPOBOJHUKA
C TOKOM, cujIbl AMriepa u cuibl JIopeHiia;

CTPOUTHh W OIMCBHIBATh H300pa)K€HHE, CO34aBAaEMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIMOJIHATh 3KCHEPUMEHTHl 10 HCCIENOBAaHUIO (PU3UYECKUX SBICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHUH: IMPU 3TOM
dbopMynupoBaTh MpoOiemMy/3aadyy W THUIOTE3y Y4YEOHOro OSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY H3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMNBIT U
(bopMynHpoOBaTH BHIBOABL;

OCYILECTBJIATH MPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIUYUH, IPH
ATOM BBIOMpAaTh ONTUMAJBHBINA CHOCOO WM3MEPEHHS M HMCHOJIb30BATH W3BECTHBIE
METO/IbI OLIEHKHU NOTPEIIHOCTEN NU3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DUM3MYECKMX BEJIMYUH C MCIOIb30BAHUEM
OPSIMBIX WU3MEPEHHM: TPU HSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DHUKCHPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJIE TAONHI] U
rpauKoB, 1enaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEOBAHUS;
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co0irofaTh mpaBuiia 0€30MaCHOrO TpyAa MPHU MPOBEACHUHM HCCIEAOBAHUM B
paMKax y4eOHOro »SKCIEpUMEHTa, YYEOHO-MCCIEN0BATEIbCKOW W IPOEKTHOU
JESITEIbHOCTA C HCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
000py10BaHHUS;

pelmarb pacy€THbIE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIOJIb3Ys (PM3UYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aa4H
BbIOMpATh (DU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HeoOXoauMble I €€ pelieHHs, MPOBOANTHh PACYEThl W OLIEHWBATh PEATbHOCTD
HOJTYYEHHOTO 3HaYEHUS (PU3UYECKOMN BETUUHHBDI;

pelaTh KaueCTBEHHBIC 3a/1a4M: BHICTPAUBATh JIOTHUECKH HETIPOTUBOPECUUBYIO
LENOYKY PACCYKJIECHUW C OMNOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTU U
busnuecKue sIBICHNS;

UCIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIH
U TIpe/icTaBleHusl y4eOHON M Hay4yHO-TIOMYJISIPHOM MH(POPMAIUMU, MMOTYYCHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBAThH MOTYyIaeMyI0 HHPOPMAIIHIO;

OOBSICHATH TPHUHITUAIIBI JEHCTBUS MAaIlUH, MPUOOPOB U TEXHUUYECKHX
YCTPOWCTB, pa3inyarh YCIOBHUS MX O€30MaCHOrO MCIOIb30BaHUS B MOBCEAHEBHOMN
KU3HH,

MPUBOJIUTH MPUMEPHI BKJIJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSACHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKU Y TEXHOJIOIUM;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOM KU3HU
IUIsl obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAaMU, ISl COXPAHEHHs 3[I0POBBS U COOJIIOJEHUS HOPM 3KOJOIMUECKOTO
MOBEJICHUSI B OKpYKaIOLIEH cpene;

paboTath B TpyNIE C BBHIMOJIHEHUEM PA3IUYHBIX COIHAIBHBIX POJIEH,
IUIAHUPOBATh pPabOTy TPYMIbl, PALUOHAIBHO PpACHpPENeiiaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUsX, aJ€KBATHO OIIEHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB T'PYIIBI B PEIICHHE pacCMaTpUBaeMOil MPOOIeMBbl.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumMmeHnoBanue KoaunuecTBo uacos
Ne DJieKTpOHHbIE (P POBHIE)
pa3aejoB U TeM Kontpoabnbie | IIpakTndeckne
n/n Bcero o0pa3oBaTejibHbIE pecypchl
NporpaMMbl padoThI padoThl
Pazgen 1. DU3UKA U METO/JIbI HAYUHOI'O IIO3HAHUS
dusnka u
METOIBI bubmorexa [IOK
1.1 2 0 0
Hay4HOI0 https://m.edsoo.ru/7f41bf72
MMO3HAHMS
Hroro no pasaeny 2
Pa3znen 2. MEXAHHUKA
bubmorexa [IOK
2.1 K
fHeMatia > 0 0 https://m.edsoo.ru/7f41bf72
bubmumoreka [IOK
2.2 7 0 0
Jlumauka https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHEHHS B 6 1 1 bubmorexa [TOK
' P https://m.eds00.ru/7f41bf72
MEXaHHUKe
Hroro no pazneny 18

Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA

OCHOBBHI
31 MOJIEKYJIIPHO- 9 0 1 bu6motexa [IOK
' KMHETUYECKON https://m.edsoo.ru/7f41bf72
TEOpUU
3.9 OCHOBBI 10 1 0 but6mmoreka [JOK
TEPMOAUHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTtHelie
COCTOSIHUS Eus 10K
HOJIMOTEKA
3.3 . 5 0 0
petrectsa https://m.edsoo.ru/7f41bf72
®a30oBEIC
TEePEXOBI
Uroro no pazneny 24
Paznen 4. JIEKTPOAUHAMMUKA
bub6morexa IIOK
4.1 6] 10 0 1
fierTpoctatiia https://m.edsoo.ru/7f41bf72
4.2 IlocTosHHBIH 12 1 0 bubmorexa [IOK
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3IEKTPUY ECKUI
ToK. Toku B

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

pa3IMYHBIX
cpenax
Wroro no pazneny 22
Pe3epBHOE Bpems 2 0 0
OBUIEE
KOJIMYECTBO
68 3 3
YACOB I10
[TPOTPAMME
11 KJIACC
KoanuecrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBanue
(uudposBbIe)
n/ pa3iejioB U TeM Bcecer | Konrpouabn IIpakTHyeck
o0pa3oBaTe/ibHbIE
1 nporpamMMabI 0 ble padoThI e padoThbl
pecypchbl
Paznen 1. DJIEKTPOANHAMUKA
MarunutHoe
bu6moreka [JOK
ToJe.
1.1 11 1 3 https://m.edsoo.ru/7f41c
DNEeKTPOMarHuTH 97c
ast MUHIYKIUs T
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
Mexanndeckue u bu6mmoreka [JOK
2.1 ANEKTPOMAarHuTH 9 0 1 https://m.edsoo.ru/7f41c
ble KOJIeOaHusl 9rc
MexaHU4YecKHe u bubmioreka [IOK
2.2 ANEKTPOMAarHuTH 5 1 0 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bu6moreka [JOK
2.3 Onruka 10 0 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI
CrelHraIbHON
3.1

TEOpUHU
OTHOCHUTEIBHOCT

bu6moreka [JOK
https://m.edsoo.ru/7f41c
97c
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n

Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
DJeMEHTBI bu6moreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OINTUKU 97c
bu6moreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c
97c
bubmioreka [IOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c
97c
Hroro mo pazneny 15

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

DJIEMEHTBI bu6moreka [JOK
5.1 ACTPOHOMHH H 7 https://m.edsoo.ru/7f41c
acTpoU3uKU 97c
Uroro no pazneny 7

Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE

bu6moreka [JOK
00600
6.1 obraiotee 4 https://m.edsoo.ru/7f41c
MTOBTOPEHHUE
97c
Hroro no pazmery 4
PesepBHOE Bpems 3
OBLIEE
KOJIMYECTBO 68
YACOB IIO
[TPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHBIE
No ugposbie
Tema ypoka KonTtpo IpakTn uupp
n/n Bceero JIbHbIE qyecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcsbl
1 ®uznka — Hayka o pupozae. Hayunsie MeTOIbI MO3HAHUS 1 0 0 bubmmorexa [IOK
OKPY’KaIOIIero Mupa https://m.edsoo.ru/ff0c32e2
Pounb 1 MecTo ¢u3uku B popMHpOBaHUN COBPEMEHHOM
2 Hay4YHOH KapTHUHBI MUPA, B TPAKTUYECKOU AESATEIbHOCTH 1 0 0 bu6amorexa [IOK
y . P pa, B 1P A https://m.edsoo.ru/ff0c33e6
Toaen
Mexannueckoe ABukeHne. OTHOCUTENbHOCTD
3 MeEXaHH4YeCKOro ABMKeHud. IlepeMenienne, CKOpOCThb 1 0 0 Bubmorexa HOK
P » CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOPEHHE
bu6moreka [JOK
4 PaBHOMEpHOE NPSMOIMHEWHOE IBUKEHUE 1 0 0
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSMOJIMHEHHOE IBUKEHUE 1 0 0 bubmorexa [JOK
yerop P A https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
6 CBoOonHOE TajzieHre. Y CKOpEHUE CBOOOIHOTO MaICHUs 1 0 0
A A P A A https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxeHue. [|BUkeHnEe MaTepUaIbHOU 1 0 0 bubmuorexa LIOK
TOYKHU 11O OKPYXHOCTHU https://m.edsoo.ru/ff0c3ada
3 ITpunuun otHocurensHOCTH ['amunes. MHepunanbHbie 1 0 0 bubmuorexa [IOK
cucteMbl oTcuera. [1epsiif 3akoH HeroToHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropouw 1 0 0 bubmotexa [JOK
3akoH HproToHa 1711 MaTepuaabHOW TOUKH https://m.edsoo.ru/ff0c3be8
10 Tperuu 3akoH Hpr0TOHA 711 MaTepUAIBHBIX TOYEK 1 0 0 bubmotexa [JOK
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11 3akoH BceMupHOro tarorenus. Cuina tsoxectd. Ilepsas bubmotexa [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6moreka [JOK
12 Cwa ynpyroctu. 3akoH ['yka. Bec tena
yIpy s https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koadournment tperns. Cuna bubmotexa [JOK
COIPOTHUBJICHUS NIPU JBHKEHHUM TeJla B AKUIAKOCTH WU ra3e https://m.edso00.ru/ff0c3f76
[TocTynarenbHOE U BpalaTeabHOE ABUKEHIE a0COTIOTHO
14 .. M n v bu6moreka [JOK
TBEpAOro Tena. MomeHT cuitbl. [lnedo cuibl. Y cioBus
pA . https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPOTO TeIa
Nmmynbc maTepraibHON TOYKH, CHCTEMBI MATEPHATBHBIX
15 ouek. 1 cc 3aKkoH coxpaHe ca bubmiorexa LIOK
ToueK. UMmybc cuibl. 3aKOH COXpaHEHHS UMITYJIbCA.
y p y https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABMKEHUE
PaGoTa 1 MomHOCTh cuJibl. KuHeTH4eckas SHeprus
16 MaTepuaibHOW Touku. Teopema 00 U3MEHEHUU bubmorexa [JOK
p . ' p https://m.edsoo.ru/ff0c4502
KUHETUYEeCKOW IHEPTUH
[TorennmansHas sHeprus. [loTeHnmanbHas 3Heprus ynpyro
17 nedOopMHUPOBAHHOW NIPYXKUHBI. [loTeHIIMAIbHASI SHEPT S bubmorexa LHOK
pMHP by ' P https://m.edsoo.ru/ff0c461a
Tesa BOJU3H MOBEPXHOCTH 3EMITH
[ToTennmanbHble U HENOTEHITMATbHBIE CUJTbl. CBSI3b PaOOTHI
18 HEMOTEHIIMATBbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU bu6moreka [JOK
SHEPTrUU CUCTEMBI TeJ. 3aKOH COXpaHEHUSI MEXaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPruu
JlabopatopHas pabota «¥ccienoBanue cBsi3u pPabOThI CHJIBI
19 C U3MEHECHHEM MEXaHUUYECKOU YHE ena Ha epe bubmiorexa LIOK
HM3MEHEHHEM MEXaHWYCCKON SHEPruy Tejla Ha IPUM
P pumMep https://m.edsoo.ru/ff0c478c
pacTsHKEHUST PE3UHOBOTO JKT'YTa
20 Kontponbshas pabora no teme «Kunemartuka. /[unamuxa. bubmotexa [JOK

3aKOHBI COXpaHCHUS B MEXAHUKE»

https://m.edsoo.ru/ff0c4b74
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OCHOBHBI€ ITOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOU

bu6mmoreka [JOK

21
teopun. bpoyHoBckoe nBrxkenue. uddysus https://m.edsoo.ru/ff0c4dc2
29 XapakTep IBUKEHHUS U B3aMMOJEHCTBHS YaCTULL BEILIECTBA. bu6mmoreka LIOK
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TEI https://m.edsoo.ru/ff0c478c
23 Macca monekyi. KonnuectBo Bemectsa. [locrossHHas bubmmorexa [IOK
ABorazpo https://m.edsoo.ru/ff0c478c
24 TemnoBoe paBHOBecHe. TeMneparypa u €€ u3MepeHue. bubmotexa [JOK
[lIxana Temneparyp Llenbcus https://m.edsoo.ru/ff0c478c
bubmioreka [IOK
25 Uneanbusiii raz B MKT. OcnoBHoe ypaBHeHue MKT
A yp https://m.edsoo.ru/ffOc4fde
AbconroTHas TeMIepaTypa Kak Mepa cpenHeit
N bu6mnoreka [JOK
26 KUHETHYECKOI SHEPrUH JBUKEHUS MOJIEKYJl. Y paBHEHUE
. https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
bu6mmoreka [JOK
27 3akoH [lanbToHa. ['a30BbIe 3aKOHBI
a https://m.edsoo.ru/ff0c478c
98 JlabopatopHas pabota «lccrnemoBanne 3aBUCIMOCTH bubmotexa [JOK
MEXAy ITapaMeTpamMu COCTOSHUS pa3pekXEHHOr O ra3ay https://m.edsoo.ru/ff0c478c
29 N3omporieccrl B naeaabHOM ra3e u ux rpaduueckoe bubmuotexa [JOK
MPEACTABICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss S5HEprusl TEePMOINHAMUYECKOH CUCTEMBI U
30 croco0OsI e€ n3mMeHenus. KomudaecTBo TermioTsl U pabora bubmorexa [JOK
' P ’ https://m.edsoo.ru/ff0c5952
BHyTpeHHsis sHeprusi OAHOATOMHOT'O UI€aIbHOTO ra3a
31 Buapl Tenonepenaun butamorexa [IOK
A Pel https://m.edsoo.ru/ffoc5¢c36
39 VY nenpHas TEIIIOEMKOCTD BemecTBa. Koam4ecTBo TennoTh bubmmorexa IIOK
Ipu Teruionepenayde. AnuadaTHbIN mporiecc https://m.edsoo.ru/ffoc5¢c36
33 [IepBbIil 3aKOH TEPMOJAUHAMUKHU U €TI0 TPUMEHEHUE K bubmmorexa [IOK

usormponeccam

https://m.edsoo.ru/ff0c5efc
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34 HeobpatumocTs niporieccoB B npupoje. Bropoii 3akon bubmotexa [JOK
TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230

. . bubmotexa [JOK
35 [Tpunnun aeiicteus u KI1J[ TeniaoBoil MmammHbl https://m.e dsoffru /F0c600a

bubmmorexa [IOK
36 Huien Kaprio it ero K1/ https://m.edsogru/ff0c478c

37 DKonoruyeckre npoodJieMbl TEMIOIHEPTreTUKI Bubmiorexa [OK
https://m.edsoo.ru/ff0c478c

38 O6o6maromuii ypok «MoutekyisipHas ¢pusuka. OCHOBBI bubmmorexa [IOK
TEPMOANHAMUKI https://m.edsoo.ru/ff0c6938

39 KonTtponenas pabora no teme «MonekyisipHasi pusnka. bubmotexa [JOK
OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50

bubmoteka [JOK
40 [TapooOpa3oBanue 1 KOHACHcaIMs. McnapeHue u KuneHue https://m.e dsogru IF0CE3h6

41 AOCOIOTHAS M OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa. bubmotexa [JOK
Hacelmenssiii nap https://m.edso0.ru/ff0c64d8

TBépnoe teno. Kpucrammueckue u amopdHbie Tena.

42 AHU30TpOIHSI CBOMCTB KpHCTAJUIOB. XKUIKHUE KPUCTAILIBI. bubmioreia LIOK
CoBpeMeHHbIE MaTepUAITHI https://m.edso0.ru/ff0c65f0

43 [InaBnenue u kpucTaIM3anus. Y 1eabHas TEIIOTA bubmmoreka LIOK
mnaBnenusi. Cyoimumarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHue TerIoBoro OamaHca Eg:gj;fg;?rou}; 0c6820

45 DJleKTpHU3alus Te. DIEeKTpUIEeCKUM 3apsa. JIBa Buaa bubmotexa [IOK
NIEKTPUUECKHUX 3apsi/i0B https://m.edsoo.ru/ffOc6bcc

46 [IpoBOIHUKY, TUAIEKTPUKU U TTOITYIPOBOIHUKHU. 3aKOH bubmorexa [IOK
COXPaHEHUSs AIEKTPUUECKOro 3apsiaa https://m.edsoo.ru/ffOc6bcc

47 B3aunmopenctsue 3apsanos. 3akon Kynona. Toueunsid Bbu6moreka [JOK
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JNEKTPUYECKUU 3apsif

https://m.edsoo.ru/ff0c6ced

Hanpsxk€aHocTh 31eKkTprudeckoro noJis. [puniun

48 CYIIEPITO3UIINN TIEKTPUUECKUX MmoJier. JImanmn bubmiorexa LIOK
yrep N H R ' https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTH

49 PaboTa cun sanektpocratuyeckoro nosst. [lorenuunarn. bubmotexa [JOK
Pa3nocts noreHnanos https://m.edsoo.ru/ff0c6f00

50 [IpoBOTHUKY U TUAJIEKTPUKH B SJIEKTPOCTATHYECKOM I10JI€E. bubmmorexa [IOK
JusnexTpruyeckasi MpOHUIIAEMOCTh https://m.edso00.ru/ff0c7018

bubmioreka [IOK

51 DnexktpoémkocTs. Konaencaro

P A P https://m.edsoo.ru/ff0c7126

59 DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCAaTOpa. DHEPrusi bubmoteka [JOK
3apsKEHHOTO KOHJIGHcaTopa https://m.edsoo.ru/ff0c72c0

53 Jlabopatopnas pabora "M3mepenHune aIeKTpoEMKOCTH bubmotexa [JOK
KOHieHcaTopa" https://m.edsoo.ru/ff0c72c0
[IpuHIMI AEMCTBUSA U TPUMEHEHUE KOHAEHCATOPOB,

54 KOIMPOBAIBHOTO arapaTta, CTPyHHOTO IPHHTEPA. bubmorexa [IOK
DJIeKTpOCTaTHYECKAas 3allUTa. 3a3eMJICHUE https://m.edso0.ru/ff0c72c0
ANEKTPONIPHOOPOB
DNEKTPUUYECKUN TOK, YCIOBHUS €r0 CYLIECTBOBAHUSI.

. bu6moreka [JOK
95 [TocrosHubIi Tok. Cuila Toka. Hanpspkenue.
https://m.edsoo.ru/ff0c72c0
Conpotusnenue. 3akoH Oma AJist ydacTka Ienu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE
56 coeMHEeHne IPOBOAHUKOB. JlabopaTropHas padora Bubmiorexa OK
P ’ PATOPESP https://m.edsoo.ru/ff0c74f0
«M3yueHne cMEIaHHOT O COSMHEHHS PE3UCTOPOBY

57 PaGoTa 1 MOIITHOCTB 3JIEKTPUYECKOTO TOKa. 3aKoH J[>koys- bubmotexa [JOK
Jlenua https://m.edsoo.ru/ff0c7838

58 3akoH Oma /1715 TOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOM LIETH. bubmoteka [JOK

KopoTtkoe 3ambikanue. JlabopaTopHast padora «3mepenue

https://m.edsoo.ru/ff0c7ae0
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O/IC ncrouyHnka ToKa U €ro BHyTPEHHETO CONPOTUBIICHUS»

DNeKTpOHHAst IPOBOAUMOCTb TBEPABIX METAIIOB.

59 3aBUCUMOCTH CONTPOTHBIICHHS METAJIOB OT TEMITEpaTypPhl 1 bubmiorexa LIOK
P . M PATYPHL- https://m.edsoo.ru/ff0c7ae0
CBepXmpoBOIUMOCTh
60 DNEeKTpUYECKUHU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX 1 bubmmorexa [IOK
ITy4KOB https://m.edsoo.ru/ff0c7ae0
[TonmynpoBomHUKY, UX COOCTBEHHAs M ITPUMECHAS
61 npoBoauMOCTh. CBOMCTBA p—N-Tiepexoaa 1 bubmorexa [JOK
POBOA ] P pexXOAa. https://m.edsoo.ru/ff0c84ae
[TomynpoBoIHUKOBBIE TPHUOOPHI
DNEKTpUYECKUN TOK B paCTBOPAX U pacIliaBax
62 IEKTPOIUTOB. DIICKTPOIUTHY €CKASI T CCOIIUAITUS 1 bubmorexa [JOK
' ' https://m.edsoo.ru/ff0c82ba
DIIeKTpOIIn3
63 DneKTpU4YecKur TOK B razax. CaMoCTOSATENbHBIW U 1 bubmmorexa [IOK
HECaMOCTOSTENbHBIN pa3psia. Momuus. [lna3zma https://m.edsoo.ru/ffOc84ae
DnexTpuyecKue Npubopsl U yCTpolcTBa U UX
64 MpakTH4ecKoe npuMenenue. [IpaBuna TeXHUKu 1 bubmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
6e3oracHOCTH
. bu6moreka [JOK
65 O6o0maromuit ypok « JIeKTPOTUHAMHUKA» 1 https:/m.edsoo.ru/ff0c88be
KonTtponpshas pabota 1o teme «IeKTpOCcTaTHKA.
66 [TocTostHHBIN AMeKTpUIecKuil TOK. TOKH B pa3aiaHBIX 1 bubmorexa TIOK
P ' P https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHbIii ypok. KoHTponbHas paboTa 1o Teme 1 bubmuorexa [IOK
"DnexkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
. . bubmotexa [JOK
68 P . 0600 10 1
e3epBHBIN ypok. O6obmarommii ypok mo temam 10 kimacca https://m.edsoo.ru/ffoc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIACC

KouuyecrBo yacos JIEKTPOHHBIE
No udposbnie
Tema ypoka Kourtpo IlpakTn uucp
n/n Bcero JIbHbIE yecKHne oOpa3oBaTejibHbIE
padoThbI padoThI pecypchl
ITocTossHHBIC MAarHUTHI U UX B3aMMOACHCTBHE. MarHuTHOE
1 noie. BekTop MarHuTHOM MH nu. JIuanyu MarHuTHOU 1 0 0 bubmorexa HOK
' P AYRHHHL. https://m.edso00.ru/ff0c9778
WHIYKIIAA

5 MarnuTtHoOe€ 1oJjie mpoBOoAHUKA ¢ TOKOM. OnbIT Dpcrena. 1 : 0 bubmotexa [JOK
B3anmoneiicTBUE TPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopaTopnas pabora «/3yueHrne MarHUTHOT'O TOJIS 1 0 1 bubmotexa [JOK
KaTyIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO MOJIsI HA MTPOBOAHUK ¢ ToKoM. Cuiia

4 Awmrepa. JlaboparopHas pabora «ccnenoBanue neicTBUSA 1 0 1 bubmnorexa ITOK

pa. paTop P https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOT'O MarHuTa Ha paMKy C TOKOM)

5 JlelicTBMEe MarHMTHOrO MOJIS Ha ABMKYLIYIOCS 3apSyKECHHYIO 1 0 0 bubmoreka [JOK
yactuity. Cuna Jlopenna. Pabora cuisl Jlopenua https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHas HAYKIHS. [I0TOK BEeKTOpa MarHUTHOM

6 uaaykuun. DJ1C naaykuuu. 3aKoH 3JIeKTpOMarHUTHOM 1 0 0 Bubmorexa OK

YICHI. YICHHH. P https://m.edsoo.ru/ff0cadf4
uHaykiuu apanes

7 JlabopaTopnas pabora «/ccnenoBanue siBiIeHUS 1 : 1 bubmotexa [JOK
AIEKTPOMATrHUTHOW WHTYKIIHH https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SABNeHHe camouHaykiuu. 3/C

8 CaMOMHAYKIHUH. DHEPTUSI MATHUTHOI'O MOJIS KaTYIIKH C 1 0 0 Bubmiorexa IOK

Y ' P Y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE 110JIE
9 TexHuyeckne yCTporucTBa U UX TPUMEHEHU E: TOCTOSHHBIE 1 0 0 bubmotexa [JOK

MAar"uThl, 3JICKTPOMArHuThl, SJICKTPOJABUTATECIIb, YCKOPUTCIIN

https://m.edsoo.ru/ff0ca600
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SJICMCHTAPHBIX YaCTHUL, MTHAYKIWMOHHAA I1C€Yb

O6o6maromuit ypok «MarHutHoe mnose. DJIeKTpOMarHuTHas

Bbu6mnoreka [JOK

10
WHIYKIIUS https://m.edsoo.ru/ff0cab82
1 KonTtponsHas padora mo reMe «MarHuTHOE TOJe. bubmotexa [JOK
DJeKTpOMarHuTHask MHAYKLUSA» https://m.edsoo.ru/ff0cad58
CBoboaHbIe MexaHndeckue konebanus. ['apmMonnyeckue
. bubmoreka [IOK
12 KosiebaHus. Y paBHEHHE rapMOHUYECKHX KOneOaHui.
https://m.edsoo.ru/ffOcaf06
[IpeBpaienue s3Hepruu
JlabopaTopnas pabora «ccnenoBanue 3aBUCUMOCTH
13 nepuoia MajbIX KojaeOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH U brbmorexa [TOK
p by https://m.edsoo.ru/ff0ca600
Macchbl Ipy3a»
Konebatensupi KOHTYp. CBOOOIHBIE AIIEKTPOMAarHUTHBIE
14 KoJicOaHMsI B MJICAJIBHOM KOJIe0aTEIIbHOM KOHTYPE. bubmoteka IJOK
AHaJiorus MexX1y MEXaHUYECKUMU U AJIEKTPOMarHUTHbIMHU https://m.edsoo.ru/ff0cb820
KOJICOQHUSIMH
15 ®opmyia TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B bubmotexa [JOK
u7ieaJbHOM KOJe0aTelbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBienune o 3aTyXalNMMX KojieOaHusIX. BeIHYK1eHHbIE
16 MexaHuueckue xoiaebanns. Pesonanc. BeiHykaeHHbBIE bubmorera HOK
' ’ K https://m.edsoo.ru/ffochb86
AIIEKTPOMAarHUTHBIE KOJIeOaHUs
ITepemenHbId ToK. CHHYCOUAAIBHBIM 1EPEMEHHBIN TOK.
17 MOIIHOCTE NEPEMEHHOT0 TOKA. AM oe bubamorexa LOK
[IHOCTb TEPEMEHHOT0 TOKa. AMIITIUTYTHOE U
. P Y https://m.edsoo.ru/ff0chd34
JIEMCTBYIOII[€E 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS
18 Tpancdopmartop. [Ipon3BoacTBo, nepeaaya U NoTpedICHHE bubmmorexa [IOK
AIIEKTPUYECKON IHEPTUH https://m.edsoo.ru/ff0cc324
YCTpONCTBO M MPAKTUYECKOE IIPUMEHEHHUE DIIEKTPUIECKOT O
. bu6mmoreka [JOK
19 3BOHKA, T€HepaTopa MepeMeHHOro ToKa, JTMHHUM

SJICKTponcpeaad

https://m.edsoo.ru/ff0cc324
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OKOJOrMYeCKUEe PUCKH MPH MIPOU3BOACTBE IEKTPOIHEPTIHH.

bubmuoreka [IOK

20 KynbTypa ucnonb30BaHus AJIEKTPOIHEPTHH B IIOBCETHEBHOU https://m.edsoo.ru/ff0cc324
KU3HU
MexaHuueckue BOJHbI, YCI0BHsI pacripocTpaHeHus. [lepuo.
21 CKopocTh pacrpocTpaHeHus U JAiauHa BoJHbL. [Tlonepeunsie u bubmioreia LTOK
https://m.edsoo.ru/ff0cca54
MIPOIOJIBHBIC BOJTHBI
99 3ByK. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. BricoTa ToHa. bubmuotexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DNEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bu6muotexa [IOK
[lIxana 1eKTpOMarHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 IIpyHIMIIBI paAnOCBA3H U TeleBUIeHUA. Pa3BuTHE CpencTs bubmuoreka LIOK
cBs3u. Pagnonokanus https://m.edsoo.ru/ff0cc324
Bbu6mnoreka [JOK
25 KonTponbHas padbora «KosebaHus 1 BOJHBI» https://m.edsoo.ru/ff0cc6Es
26 [IpssMonuHeHOE pacnpOCTpaHEHUE CBETA B OJTHOPOIHOMN bubmotexa [JOK
cpene. Toueynslii HCTOYHUK cBeTa. JIyd cBera https://m.edsoo.ru/ff0cd350
97 OrtpaxeHue cBeta. 3aKOHbI OTpakeHus cBeta. [loctpoeHue bubmotexa [JOK
M300pakeHUH B TUIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue ceeta. IlonHOe BHyTpEHHEE OTPAKEHUE. bubmotexa [JOK
[IpenenbHbIM yroJl HOJIHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlabGopaTopHas pabora «M3MepeHne mokaszaTens bu6motexa [IOK
MIPEJIOMIICHHS CTEKJIa https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenune nzobpaxkenuit B muH3e. Gopmyrna bubmotexa [JOK
30 .
TOHKOM JIMH3BL. YBETUYEHUE JIMH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopaTopnas padora «lccnenoBanue cBOHCTB bubmmorexa [IOK
M300paKCHUM B JIMH3aX)» https://m.edsoo.ru/ff0cc324
39 Hucnepcus ceera. CnoxxHbIN cocTaB 6emoro ceera. [[Ber. bu6mmoreka [JOK

JlabopaTopHas pabora «HabmroneHne nucrnepcuu CBeTay»

https://m.edsoo.ru/ff0cc324
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33 WNnrtepdepennus ceera. Judpaxmus ceera. Judpakuronnas bubmotexa [JOK
pemrérka https://m.edsoo.ru/ffOced22
34 ITonepeuHoCTh cBETOBBIX BOJH. [lossipu3anus ceera bubmioreia LTOK
https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckre NpuOOPHI U YCTPOMUCTBA U YCIOBHS UX bubmotexa [JOK
0e30MacHOro MPUMEHCHHS https://m.edsoo.ru/ff0cc324
36 ['paHuUIIBI MPUMEHUMOCTH KJIACCHYECKOW MEXaHHKH. bubmoreka [JOK
[TocTynaTel crienuanbHOU TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHTENIBHOCTh OTHOBPEMEHHOCTH. 3aMe/lJICHNE BPEMEHHU bubmuotexa [JOK
Y COKpAIEHUE JTUHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMIYJbC PEIIITUBUCTCKOU YacTUllbl. CBS3b bubmmorexa [IOK
MacCChl C SHEPTUEH U UMITYJILCOM. DHEPrusl MOKOs https://m.edsoo.ru/ffOcfc68
39 KontponpeHas pabora «Ontrka. OCHOBBI ClIEIIMAIbHOM bubmuoreka IIOK
TEOPUU OTHOCUTEIBHOCTH» https://m.edsoo.ru/ffOcf6f0
bubmmorexa LIOK
40 ®otonsl. Popmyna [1nanka. DHeprus u ummnyisc GoToHa https://m.e dsogru fF0cfel6
41 OtkpeiTHe U uccnenoBanue porodddexra. OnbiTer A. T bubmotexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHbl PpoTodddexTa. YpaBHeHHE DUHIITEHHA TSI bubmoreka [IOK
dotorddekra. «KpacHas rpanuma» porodddekra https://m.edsoo.ru/ff0d015e
43 JlaBnenue ceera. OnbiTel [1. H. JIeGeneBa. Xummaeckoe bu6mmoreka [JOK
JIEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHuveckue yCTpOCTBa U MPAKTUYECKOE MPUMEHEHUE: bubmmorexa [IOK
dboTodMeMEHT, POTOAATIHK, COJTHEUHAs OaTapes, CBETOAH O https://m.edsoo.ru/ff0cc324
45 Pemrenune 3amau mo teMe «1eMEHTHI KBAHTOBOM OITHKU) bubmorexa HOK
https://m.edso0.ru/ff0d0302
46 Monens atoma Tomcona. Onbitel Pesepdopaa mo bubmotexa [JOK

pacCeAHUIO O-4aCTHII. HnaHeTapHasl MOJCIIb aTOMa

https://m.edsoo.ru/ff0d091a
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bubmuoreka [IOK

41 Hocrynatst bopa https://m.edsoo.ru/ff0d0afa
48 Wznyuyenue u noriomieHre GOTOHOB IpU Iepexojie aToMa ¢ bubmmoreka [IOK
OJIHOTO YPOBHsI SHEPIUH Ha pyroil. Buael cnekTpos https://m.edsoo.ru/ff0dOafa
BonHoBbie cBorcTBa yactull. Bonael e bpouTsi.
49 KopnyckynsapHo-BonHoBoH nyanu3M. ClIOHTaHHOE U brtamorexa [IOK
https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4EHUE
50 OTtkpeiTHe paguoakTuBHOCTH. OnbIThl Pe3epdopaa mo bubmmoreka [IOK
OMPENEIICHUIO COCTaBa PAJAMOAKTUBHOTO U3Ty4YEHUS https://m.edsoo.ru/ff0d0fd2
51 CeowuctBa anb(a-, 6eta-, ramma-uznydeHus. Biausaue bubmotexa [JOK
PaAOAaKTUBHOCTH HA KUBBIE OPraHU3MBbI https://m.edsoo.ru/ff0cc324
OTKpBITHE IPOTOHA U HEWTpoHA. M30Tonbl. Anbda-pacna.
52 DJEeKTPOHHBINW U MO3UTPOHHBIN OeTa-pacnaz. ['amma- bubmorexa [TOK
https://m.edsoo.ru/ff0d1162
U3ITy4eHUE
DHeprust CBsi3U HYKJIOHOB B sifjpe. SliepHble peaKinu.
53 Hnef))HHI/f peaKTOZ. Hp06HeMBII?HepCHI€)DKTI/IBII:I, bubmioreia LIOK
¥ https://m.edsoo.ru/ff0d1356
HKOJIOTMYECKUE aCIEKTHI SIJIEPHOU SHEPT €TUKHU
DneMeHTapHbIe YacTHITBI. OTKPBITHE TO3UTPOHA. MeTOoIbI
54 HaOIOACHHS U PETUCTPAIIMH JIEMEHTAPHBIX YaCTHII. bubmoreka [JOK
Kpyrasiit cton «®yHaamMeHTalbHbIe B3aUMOIEUCTBUSI. https://m.edsoo.ru/ff0d0e38
EnuHcTBO prznueckor KapTHHBI MUPa»
55 Bun 3B€3qnoro nHeba. Co3Be3ausi, spkue 3BE3/b1, IJIaHETHI, bubmioreka [IOK
ux BuaAnMoe aBmwkeHue. ColHeyHasi cucTemMa https://m.edsoo.ru/ff0d0e38
56 Connue. ConHeuHasi akTUBHOCTb. VICTOUHUK SHEPruu bubmmorexa [IOK
ComHIla 1 3B€31 https://m.edsoo.ru/ff0d0e38
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI [NIABHOU
. bu6mmoreka [JOK
57 mocJieIoBaTeIbHOCTH. BHYTpeHHEee cTpoeHue 3BE31.

CoBpeMeHHbIE TPEACTABICHUS O TPOUCXOKACHUN U

https://m.edsoo.ru/ff0d0e38
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spoJrroriy CoOJTHIIA U 3BE3]T

Muneunsid [Tyt — Hama ["anaktuka. [Tonoxenue u

. bubmoreka IJOK
58 nerxenne Connua B [Nanaktuke. ["anaktuku. UépHbie ABIPHI 1 https://m.edsoo.ru/ff0d0e38
B sAJIpax TaJTaKTHK
59 Bcenennas. Paz0eranne ranaktuk. Teopust bonbmioro 1 bubmotexa [JOK
B3pbIBa. PenkTOBOE M3iTydeHne. MeraranakTika https://m.edsoo.ru/ff0d0e38
but6mmoreka [JOK
60 H 0 1
epelIeHHbIe TPOOIEMBbl AaCTPOHOMUU https://m.edsoo.ru/ff0d0e38
61 KontponpHas pabora «1€MEHThI ACTPOHOMUH U 1 bubmmorexa LIOK
acTpopU3UKN» https://m.edsoo.ru/ff0d0e38
O6o0maromuii ypok. Poib ¢pusnku 1 acTpOHOMUU B
62 HKOHOMUYECKOU, TEXHOIOTUYECKOM, COLIUATILHON U 1 bubmmorexa [IOK
. ’ » COlt https://m.edsoo.ru/ff0d0e38
TUYECKON chepax NesTEIbHOCTH YEIOBEKa
63 O6o0maromuii ypok. Poib u Mecto pu3uku u acTpOHOMHH B 1 bubmotexa [JOK
COBPEMEHHOM HAyYHOW KapTUHE MHUpa https://m.edsoo.ru/ff0d0e38
O6o6maromuit ypok. Ponb pusznueckoit Teopun B
64 dbopMHUpOBaHUY MPEACTaBIEHUIN 0 HU3NUECKOI KapTHHE 1 bubmoreta LIOK
PMHP bea P https://m.edsoo.ru/ff0d0e38
Mupa
O6o0maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI MUpA B
65 o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1 brbmorexa [TOK
HHIEM Pty . p v https://m.edsoo.ru/ff0d0e38
IIPEACTaBICHUN O IPUPOJIE
66 Pe3zepBHbIl ypok. MarHuTHoe€ 1oJjie. JeKTpOMarHuTHas 1 bubmmorexa [IOK
WHIYKIUS https://m.edsoo.ru/ff0d0e38
67 Pesepsubiii ypok. Ontuka. OCHOBBI ClIEIMAIBHON TEOPUH 1 bubmmoreka LIOK
OTHOCUTEIHLHOCTH https://m.edsoo.ru/ff0d0e38
68 Pe3epnblit ypok. KBanToBast ¢pusuka. DIeMEHTHI aCTPOHOMUHU 1 bubmmorexa [IOK
U acTpopu3uKu https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI V11 YYEHUKA
1. Msxumes I'.f., Byxosues b.b., Corckuit H-H. ®wusuka 10 xmacc. 10 -11
Knaccel. MNog pea. B.A. Opnosa. — M.: Mnekca, 2005.

2. Msxumes I'. S. @usuka. 11 knacc: yued. ans o0uieo0pa3oBaTenbHBIX OPraHU3aIlHii:
6a30BbIil 1 yriy0:a. ypoBuu /I'. SI.Mskumes, b. b. Byxosues, B.M. Uapyrun; nox pen. H. A.
[TapdenTtheBoii.- 9-¢ uzn. — M.: [IpocBemenue, 2021 — (Knaccuueckuii kypc).

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1 ®uzuka. Paboune nporpammsl. [Ipeamernas nmunust yaeOHUKoB cepun «Kimaccuueckuii
Kypce».10—11 xmaccsr : yue6. mocobue mis odmeodpazoBar. opranu3anuii / A. B.
[[TaTanuHa.

- M. : IIpocsemenue, 2017

2 Msxumes I'. 5. ®usuka. 11 kinacc: yaed. 1 0611eo0pa3oBaTeIbHbIX OpraHU3aIlun:
0a30BbIit 1 yriryos. yposuu /I'. . Mskuies, b. b. bByxosues, B.M. Uapyrun; nox pexa. H. A.
[TapdpenTtheBoii.- 9-¢ uzn. — M.: [IpocBemenue, 2021 — (Knaccuueckuii Kypc).

3 ITapdentheBa H.A. CoopHuk 3aaa4 1o ¢pusmke.10-11 kmaccel: yaebHOE TocoOue aJis
obmieoOpa3oBarenbHbIX opranu3anuii / H.A. TlapdenTreBa. - 8-¢ uza. - M.: IIpocBemienue,
2018

4 Caypos 1O.A. [Toypounsie pazpadoTku. 10 kiacc.

5 MapoHn A.E., Mapon E.A. OnopHbie KoHCIEKTHI U AU (epeHIIMPOBAHHbBIE 3a]]a41

6 3a6otun B.A., Komuccapos B.H. KonTponb 3HaHMi, yMEHUH 1 HABBIKOB yYalXCs

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET

1 http://nsportal.ru - corransHasi ceTh paOOTHUKOB 00pa30BaHHUSL.

2 http://markx.narod.ru/pic/ - pusuka B 1mKkose.

3 http://festival.1september.ru/articles/ - ¢dectuBanp nenarormdeckux uaed «OTKPBITHINA
YPOK»

. 4 http://www.fizika.ru/ - caiit nis yuureneit pU3MKu U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuasl o GpusmkKe.

6 www . ege .edu.ru - uapopmaimonssiii moprain EI'D

. 7 http :// school - collection . edu . ru / - equnas komtekuus [L{OPos
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JIMCT KOPpPEeKTUPOBKH padoyeil mMporpaMMbl

I\t

Ha3zBanwue paznena, Tembl

ITprumHa KOPpPEKTUPOBKHU

Koppektupyromue
MEpPOIIPUATH S,
PEKBHU3UTHI IOKYMEHTA,
KOTOPBIM 3aKPETLICHO
M3MEHEHHE
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