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INOACHHUTEJIBHAS 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



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, Pa3BUTHE WX HWHTEIUICKTYaJIbHBIX W TBOPUYECKUX
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 (HyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

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.

JlocTiwkeHne dTUX TieNield 00ecreurnBaeTCs pelieHneM CIASTYINMX 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, 3a4ad, 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 CaMOCTOSTEIHHOTO TJIAHUPOBAHMS 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 (0a30BbIii ypOBEHb) HAa YPOBHE CPEIHErO 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 SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JElaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusnka — Hayka o mpupoje. HaydHble MeTOABI MO3HAHUS OKPYKAOIIErO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHPOBAHUU COBPEMEHHOW HAYYHON KAapTHUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxxeHue nepeMenieHu U CJI0KEHHE CKOPOCTEH.

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

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueliHoe  nBvkKeHue.  JIBWOKEHHME  MATEPUAIBHOM  TOYKH IO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE MTEpEaavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenne ABUKEHHS Tejla, OPOLIEHHOrO TOJ YIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyenue nBuxeHus Teiia, OPOIIEHHOI0 TOPU30HTAJIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
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 (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTenbHOE U BpalaTeIbHOE JTBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. 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 YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOuku. Teopema 00 H3MEHEHUHU
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJ C HW3MEHEHHUEM MEXAHMYECKOM JHEPrUM CHUCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW >HEpPruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxkenHue. Juddysus. Xapakrep IBHKCHUS U
B3aMMOJICVCTBHSl 4YacTHUI] BellecTBA. Molenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KensBuna. ['a30Bbie 3akoHbl. ¥YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEepPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO31yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U cTIoco0bI e€ n3MeHeHus1. KomndaecTBo TerminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 aauabatHoM mpouecce. llepBblii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi ’HEpPruv B TEIJIOBbIX MamuHax. KoaduuueHT mnoe3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHET'O CTOpaHusi, ObITOBOM XOJIONWILHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

W3meHeHne BHyTpeHHEH dHEPruu (TeMIepaTyphl) Teja Mpy Terionepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

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

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuiecmea. Pazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHnueckne yCTpoWCTBA M MPAKTHUYECKOE NPHUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmronenrie HarpeBaHus U MJIABJICHUS! KPUCTAIUTUYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AIEKTPUUYECKOI0 3aps/a.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
OnekTpuueckoe mone. Hampsok€HHOCTH — dyeKTpuueckoro moiid.  IIpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

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

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COINPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma aJi ONHOM (3aMKHYTOM) 3neKTpudeckoi nuenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne DJIEKTPOABMKYIIEM Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
Y4ETOM CONEPKATENBbHBIX MEXIPEAMETHBIX CBSA3€H C KypcaMH MaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUN
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. JiekTrpoauHamMuka

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MAarHUTHBIX NOJieH. JIMHUM MarHuTHOM WHAYKIMU. KapTWHAa JMHUKA MarHUTHON
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. BzauMoaencTeue nmpoBOIHUKOB C
TOKOM.

Cuna Amrepa, €€ MOAY/Ib U HAIIPABJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHA. ODJIEKTPOABMKYIIAs CHJIA WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TTOJISI KaTYyIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O My4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABUWIKYILECH CUJIbI MHIYKIIMHU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pasznen S. Kone0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxarouux KojieOaHusX. BbIHYKIE€HHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblii TOk. CHUHyCOMAANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, mepenaya U MOTpedIICHUE AIEKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCIIOJIb30BAHUS SJICKTPOIHEPTUU B OBCEITHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUU dJIEKTPONEPEAY.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTUYECKU MasTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOOTHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, nabopamopHvie pabomol

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 80JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepeuHbie U MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3TYUYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »MEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHUE AJIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas AUArHOCTHMKA B TEXHUKE W MEIHIIMHE, panap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenre oTpaskeHus U MPEeTOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIus, UHTephEPEHIIHS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomienue cBeTa. 3aKOHbI MIPEIOMIICHUS CBeTa. AOCONIIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYECKas Cuia TOHKOW JIMH3bL [locTpoenue uzoOpakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMyMOB U MHUHMMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaxkiumoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TUPPAKIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npudOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cielAJILHON TEOPUU OTHOCUTEIbHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU M COKpPAILEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
IIOKOS.

Paznen 7. KBanToBas pusuka
Tema 1. Dnemenmul KAHMOBOU ONMUKU
®ortonsl. opmyna [lnanka cBs3u sHEeprun HOTOHA C €r0 YACTOTOM. DHEPrus
Y UMITYJIbC (DOTOHA.
OtkpeiTe 1 uccnenoBanue poroagdexra. Onbitel A. I'. CroneroBa. 3aKOHbI
dororddexra. Ypasuenue DitHmreriHa ania dorodrddexra. «KpacHas rpanuiia»

dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

Texnuyeckue ycTpoiicTBAa M NPAKTUYECKOE MpPUMEHEHHE: (POTOIIEMEHT,
dboronaTuuk, coaHeuHast 6arapesi, CBETOIUO,.

Jlemoncmpayuu

®oTto3((PeKT Ha ycTaHOBKE C IIMHKOBON TIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
crekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

BosiHoBBIE cBOMCTBA yactull. Bomubl ne bpoia. KopnyckyisspHO-BOJIHOBOU
yaJli3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3TyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopma 1o ompegeneHuto  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsg sapa. MaccoBoe unciio sigpa. M30Torsbl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiii peaktop. Tepmosimepubiii cunTe3. I[IpoOiemMbl U MEPCHIEKTUBHI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiiemeHTHI aCTPOHOMHUH U ACTPOPUIUKH

Otansl pa3BUTH acCTpOHOMMH. [IpuKITanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun ConHUA W 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABIICHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa30eranve ramakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH I ONPENIeTICHUS MOJIO0KEHUSI HEeOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOMN U 3TUYECKOU c(epax AesiTeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIEHUN O PUPOJIE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBS3aHHBIE C M3yYEHHEM METOAOB HAay4YHOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
GYHKIIMA: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUICCKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHUS B JKMBOW MpuUpoJE, KojieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHM3Mbl O0Opa30BaHUSI KPUCTAUIMYECKON PEIIETKH, CIEKTPaIbHBIN
aHaIu3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
BJICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaaUuONPUEMHHK, TEJIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



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

JIM4HOCTHBIE PEe3yNbTaThl OCBOEHUS yueOHOro npeamMera «Pusnkay IT0IKHbI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUICKOr0 OOIIECTBA, PACIIUPEHUE >KUZHEHHOIO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOIO YJIEHAa POCCUHCKOro 00IECTBa;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

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

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

LIECHHOCTHOE OTHOIICHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JOCTHKCHHSIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

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

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOIO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oynyueil npodeccrun u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIAHBL;

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

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

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

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUSI, 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 TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEeNN JEATEIIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU UX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IIPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKH NOCIIEICTBUM AEATEIbHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMHUHOJIOTHEW, KIIFOUEBBIMU NOHATUAMU U METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACPXKaHUS, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBCHHBIE CBSI3W UM aKTyallU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH NU3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUS 1O (u3uKe B MPAKTHYECKYIO 00JacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUCOHBIX IPEIMETOB,

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMH MOJydeHUs MHPOpMaMK (HU3HUECKOTO COACPNKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh  cpencTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEpkKAHUS B Pa3IMYHbIX (opMmaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBIISTH O0IIeHNE Ha YpOKax (PU3MKHU U BO BHEYPOUHOM JI€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W  CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK) TOYKY 3PEHHUSI C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJHMBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensTh poiau ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pe3YyIbTaThl
COBMECTHOU pabOThI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILIECTBIISATh MO3HABATEIbHYIO AESITEILHOCTh B 00JaCTH
(GU3MKM W acCTPOHOMHH, BBISABIATH NPOOJEMBbI, CTaBUTb MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEUICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATEIBHOM  peIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pEHIEHUs MO HX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JAPYTHUX HA OLIMOKH.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢u3uKe IS YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYYarolUXcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, Ipeanoarauui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHWE, CIOCOOHOCTh aJalTUpPOBAThCS K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOIs M3 CBOHUX
BO3MOKHOCTEH;

AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYHIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJ/IbTATDBI

K xonmy obydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y OO YUAIOITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KAapTWHBI MHUpA, B PA3BUTUHU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICATIbHBIN Ta3, MOJIEJIA CTPOCHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUI 3apsi/l IPU PEeIICHUH (HU3NISCKUX 3a/1a4,

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSPHO-KMHETHUYECKOM TEOpHUU CTPOCHMS BEIIEeCTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEIHOE
JIBUKEHUE, CBOOOJTHOE TAJCHUE TeJ, JABUKEHUE [0 OKPYXHOCTH, WHEPIHS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEP/BIX TeJl, U3MEHEHUE 00bEMA TeJl MIPU HATPEeBAaHUU (OXJIAXKEHUH), TEIIOBOE
paBHOBECHE, WCIAPECHHE, KOHIACHCAIMS, TUIABIICHWE, KPUCTALUTA3AIUs, KHUIICHHE,
BJIQXKHOCTH BO3/1yXa, TOBBIIICHNE JIABJICHUA Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXKIy TMapaMeTpaMH COCTOSIHMSI Ta3a B HM30MpoIeccax,
AJICKTPHU3AIUS TN, B3aUMOJICHCTBHUE 3aPsIOB;

ONKCHIBATh MEXAaHWYECKOE BMIKEHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(bu3MUecKUil CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS] WU EIUHUIIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYUHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemaHss
KMHETHYECKasi HEPIrHUsl XaOTHUUECKOro JBUKEHUS MOJIEKYJ, CpeJIHEKBaIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KOA(h(OUIIMEHT TI0JIE3HOTO JEHCTBUS TEMJIOBOIO JBUTATENS, TMPU OMHMCAHUH
NPAaBWIBHO TPAaKTOBATh (PU3WYECKUA CMBICT HCTOIB3YEMBIX BEJIMYHMH, WX
0003HAYEHUSI W EIUHUIIBI, HaxXOAUTh (OPMYNBI, CBS3BIBAIOLIUE JAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UYECKUE BEIMYMHBL: AJIEKTPUUECKHUN 3apsij,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH MOJIS, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JAaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMU BETUUYMHAMU;

aHATM3UPOBATH (PU3NYECKUE TPOIECCHl W SBICHUS, WUCIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPaHEHUS WMITYJIhCa,
MPUHITUTT  CYMEPIIO3UIIMNA CHJI, TIPUHIIAIT PaBHOMPABUS HWHEPIIUATBHBIX CHCTEM
0TCuéTa, MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KHHETUYCCKON SHEPTHH TETUIOBOTO JABMKCHHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
AJIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3idyarh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUIBI JCHCTBUS MAIllMH, NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MACHOTO MCIOJB30BAHUS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO 000pYyIOBaHUS, MPOBOAUTH OIBIT U
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

WCCIIEIOBAaTh  3aBUCUMOCTH  MEXAy (U3MYecCKMMU  BEIMYUHAMU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNIbTATHl TOJYYCHHONW 3aBUCUMOCTH (DU3MUCCKUX BEIMYUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBmiia OE30MacCHOr0 TpyAa MpU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLIUIBI, HA OCHOBE aHaJlM3a YCIOBUS 3aJa4uM
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelieHUs, TMPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

peniaTh KaYeCTBEHHBIE 33/1au: BICTPAaUBaTh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY pacCyXJCHH ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH WU
busnuecKue sIBICHNS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJOTUU JJISi TIOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETAIIUH
U TIPEJCTABICHUSI YUeOHOW M HAyYHO-TIOMYJISIPHON MHGOpMAINK, TOTYYSHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM >XU3HU
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH CPELE;



paboTarh B TIpyNNE C BBINOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B pELIEHUE paccCMaTprUBaeMoi MpoOIeMBbl.

K xonmy obyuenuss B 11 kiiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KAapTHUHbI MHUpa, B DPA3BUTUU COBPEMEHHOU TEXHUKU H
TEXHOJIOTMM, B IPAKTUYECKOM ACATEIBHOCTU JIIOJEH, LIEJIOCTHOCTh U EIUHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IEKTPUYECKUN 3apsif, Jyd CBETA, TOYEYHBIM UCTOYHUK CBETA, SANEpHAas
MOJIeNb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOIO siipa MpU PEIIeHUH (U3NYECKUX
3az1ady;

pacrio3HaBaTh (hU3HUECKUE SABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE NEWCTBUSA TOKA, B3aHUMOJEVWCTBUE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W MOOJASpU3alUs CBETa, JHCIEpCUsi CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYaToro CIIEKTpa aroMa BOAOPOAA, €CTECTBEHHAasd M MCKYCCTBEHHAas
PaIuOaKTUBHOCTE;

OIKCHIBaTh W3YYEHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTUYECKUE,  DJEKTPUUYECKYH0  IPOBOJMMOCTh  pa3iIM4YHbIX  Cpel) U
ANIEKTPOMATHUTHBIC SIBICHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COIIPOTUBJIEHHE, PA3HOCTh MOTEHIMANOB, JIEKTPOJBIKYIAs cuja, padoTa TOKa,
VHIYKLIMS MarHUTHOrO Iojis, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIK{, DHEPIHsl JJIEKTPUYECKOr0O M MAarHUTHOIO IOJIEH, NMEPUOJ M 4acToTa
KojeOaHuii B KoneOaTenbHOM KOHType, 3apsi M CHia TOKa B IpOLECCe
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJeOaHu#, (POKYCHOE pacCTOSHUE U
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IUHMIIbL, YKa3bIBATh
(GopMyJibl, CBSI3bIBAIOLIME JaHHYIO (U3MUYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YYCHHBIC KBAHTOBBIE SBJIEHUS M IPOLECCHI, HCIOIb3Ys
(¢u3nyeckue BEIUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, [JMHA BOJHBI U



4acToTa CBETa, SHEPrus U UMIMYJbC (OTOHA, IEPHUOJ] MoTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
WCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHUS] W EIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIYHUCIIATH 3HaUeHUE (PU3NUECKOM BEJIMUHHBI,

aHAIM3UPOBATH (PU3MYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI M MPUHLUINBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIEIbHOIO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHA i Porodddekra,
3aKOH COXPAaHEHHsI DHEPruH, 3aKOH COXPAHECHHSI UMITYJbCA, 3aKOH COXPAHECHMS
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYeCKOE BbIpAXKEHHWE U YyCJIOBHS (TpaHUIbI, 00JACTH)
IPUMEHUMOCTH;

OTpEEIATh HAITPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOIO MOJIsl IPOBOJHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIUCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIOJTHATh JKCIIEPUMEHTHI IO HCCIIECIOBAHUIO (DU3UYECKUX SBJICHUN U
IPOLECCOB C MCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHHI: MpHU ITOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBIIATh MPSMbIE M KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIMYHH, IPU
ATOM BBIOMpATh ONTUMAIBHBIN CHOCOO WM3MEPEHHS M MCHOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH ITOIPEMIHOCTEN H3MEPEHNM;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX HU3MEPEHHUM: TPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEIMYUH B BUJE TAOIUI] U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJII0/1aTh MpaBmiia 0E30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax ydeOHOro 5SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATEIbCKOM U IMPOEKTHOU
JESITENbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyI0BaHuUS;

pematb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (PU3MUECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIbI,



HEOOXOAUMBIE Uil €€ pelleHUs, POBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYXICHHI C ONOpOM HAa M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/ICTaBlIeHUsl y4eOHON M HAay4yHO-TIOMYJISIPHOW MH(POPMAIMHU, MMOTYYCHHON U3
Pa3NIUYHBIX KICTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOy4aeMyr0 HHPOPMAIHUIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOLWIErO0 MUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAMU, ISl COXPAHEHUs 310pOBbs M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNNe C BBINOJIHEHUEM pPA3JIMYHBIX COIHAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHIAPTHBIX CUTYyaUUsX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELUICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC

HaunmeHoBaHue pa3iesioB H TeM

KoaunuecTBo yacoB

JIeKTPOHHBIE (LM POBHIE)

Ne i/ KonTpoabubie | IIpakTHyeckue
NMpOrpaMMmbl Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThbI
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IO3HAHUSA
)
1.1 VISHIEA T METOARL HAYRHODO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazaery 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 JuHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 1 1 https://m.edso0.ru/86NRCXHA7
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMUKA
o i o
3.1 CHOBBL MOJCKYIAPHOTHHETIHECKON 9 1 https://m.edsoo.ru/HRGVSNOPE
TEOpUHU
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
Ar .
3.3 PETATHRE COCTONRMA BETLCCTRE 5 https://m.edsoo.ru/HSM355JCH
dazoBbIe Mepexobl
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DneKkTpocTaTuka 10 1 https://m.edsoo.ru/LSRP72QL I
4.2 IToCTOAHHBIN MEKTPUYECKUH TOK. 12 1 https://m.edso0.ru/GEWTDOQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ToKuM B pa3anM4HbIX Cpeaax

Hroro mno pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KUIACC

KouuyecrBo yacos
HanmeHoBaHue pa3aesioB U TeM uieKTpOHHbIE (LU POBbLIE)
Ne i/m Kourposabhubie | Ilpakruueckue
NporpaMmel Bcero oOpa3oBaTe/bHbIC PeCypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .0
1.1 ATHITTHOE HOJE. HICKIpOMAT A 11 1 3 https://m.edso00.ru/Z2Q390NG8
WUHIYKIUS
Hroro mo pazneny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
M
2.1 CRATIABCHHE 1 SHCKIPOMATHITIERIC 9 1 https://m.edso00.ru/3TLNQKPG6
KoseOaHus
M
2.2 CAHITCCIE H SICKIPOMATHITTHBLC 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 OnTHka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pasaeny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OcCHOBBI crienuagbHON TEOPUU

3.1 4 1 https://m.edso00.ru/AOUCOVDK2
OTHOCUTCIIBHOCTHU
Uroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
4.1 DeMeHThI KBAHTOBOM O TUKHU 6 https://m.edsoo.ru/SWOVAWOQORS
4.2 Crpoenue aroma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE A11pO 5 https://m.edso0.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMHH U aCTPO(UUKH 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pasgeny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHHUE

6.1 O6o0maromee MOBTOpeHNE 4 https://m.edsoo.ru/02JEGZCIM
Hroro no pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoJubHbie
Bcero P
padoThI

IIpakTnyeckue
padoThbI

Jlara
H3Y4YeHUA

DJIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaTesbHbIE PeCypChI

®dunsznka — HayKa O IPUPOJIE.
HayuHble meTozabl Mo3HaAHUS
OKpY’KaloIlero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Ponb 1 MecTo ¢pusuku B
(hOpMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUPa, B
MPaKTUUYECKON JIESTEIIbHOCTH
Jroien

https://m.edsoo.ru/SHSXWFFVO

Mexannueckoe JIBMKEHHE.
OTHOCHTENHHOCTH
MEXaHUYECKOT O IBHKEHMUS.
[lepememnienune, CKOpoCTb,
YCKOpEHHE

https://m.eds00.ru/RSOAQ0V5ZX

PaBHOMEpHOE NPAMOIMHENHOE
JIBUJKECHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpeHHOE
NPSIMOJMHEWHOE IBUKEHHE

https://m.edsoo.ru/MDIDKJOUB

CBobosnHoOe naseHue. Y cKopeHue
CBOOO/IHOr O MaIeHUs

https://m.edsoo.ru/MXPLZIX8J

KpuBonunHeiiHoe 1BHKEHHE.
JIBr>xeHne MaTepuanbHOW TOUKH
10 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

IIpyHIMI OTHOCUTENBHOCTH
lanunes. Mnepunanbubie
cucteMsl otcuera. [1epBrlil 3aK0H
Hprorona

https://m.edso00.ru/J6QY7N3WN

Macca Tena. Cuina. [TpuHiun
cynepno3unuu cui. Bropon
3akoH HproToHa 115
MaTepUaAIIbHOU TOYKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HproToHa s
MaTepUAIbHBIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOI'O TSATOTEHHUS.
Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cuua ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koadphunuent
TpeHus. Cuia cConpoTHUBICHUS
TIPU JBHKCHUU TeJa B )KUIKOCTH
WK Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

IToctynarensHoe U
BpalllaTeIbHOE IBUKEHUE
a0COJIOTHO TBEPAOTO TENA.
MowmenT cuiibl. [1ne4o cubl.
VYcnoBust paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

Nmnynsc MaTepuaibHON TOUYKH,
CHUCTEMBI MaTepUAIbHBIX TOUEK.
Hmnynbc cuitbl. 3aK0H
COXPaHEHUs UMITYJIbCa.

https://m.edsoo0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeakTriBHOE nBUXKEHHE

16

PaGoTa 1 MOIIIHOCTH CHITBI.
Kunernueckas sneprus
MaTepuaibHON Touku. Teopema
00 U3MEHEHUH KUHETHYECKONH
SHEPruu

https://m.edsoo.ru/J1V59L28B

17

IToreHuManbHas SHEPrusl.
ITorenumanbHas SHEPrus ynpyro
ne(pOpMUPOBAHHOU NPY>KUHBI.
IToreHumanbHas 3HEPrus Tena
BOJIM3H [TOBEPXHOCTU 3EMJIU

https://m.edsoo.ru/RNEXJW4KF

18

[ToTrenunanbpHbIE U
HEeTOTEeHIIHAIbHBIE CUJIbI. CBS3b
pabOThI HEMOTEHIIUAILHBIX CHJI C
M3MEHEHUEM MEXaHUUYECKOU
SHEPIruu CUCTEMBI TEJI. 3aKOH
COXPaHEHUSI MEXaHUYECKON
SHEPruun

https://m.edso0.ru/DA3QVTOXQ

19

JlabopartopHas paboTa
«HccnenoBanue cBs3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHMYECKOW PHEPruu Teja Ha
IpUMepe PaCTIKECHHS
PE3HHOBOT'0 KTy Tay

https://m.edsoo.ru/MV1R4R88UG

20

KonTponbHas padora mmo reme
«Kunematuka. JluHamMuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE)

https://m.edsoo.ru/LNM6EK6BYY

21

OCHOBHBIE MTOJ0XKEHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KUHETUY €CKOI
Teopun. bpoyHOBCKOE IBH)KEHUE.

Huddysns

22

XapakTep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHUI]
BellecTBa. Mozgenu CTpoeHust
ra3oB, KUJIKOCTEW U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonnuectBo
BemlecTBa. IlocTtoannas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBECHE.
Temnepartypa u e€ u3MepeHue.
[[Ikana Temnepatyp Lenbcust

https://m.edsoo.ru/M\VPNY60QA8Z

25

Uneanpueni raz 8 MKT.
OcHoBHOe ypaBHeHHEe MKT

https://m.edsoo.ru/lUKJFVSBZO

26

AOGcooTHas TeMIepaTypa Kak
Mepa cpeaHer KUHETUYECKOU
SHEPTUU JBUKEHUS MOJICKY L.
VYpaBuenue Menneneea-
Kunaneitpona

https://m.edsoo.ru/BXUDVDG2F

27

3akon JlanpToHa. I'a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEXKIy TlapaMeTpaMu COCTOSIHUS
Pa3peKEHHOT O Ta3a»

https://m.edsoo.ru/35DBLKT96

29

N3omporeccsl B H€albHOM rase
U UX rpaudeckoe

https://m.edso00.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

NpeaACTaBICHUE

30

BuyTpennsia sneprus
TEPMOJIMHAMUYECKOW CUCTEMBI U
CIoCOOBI €€ N3MEHEHUS.
KomnuectBo tennotsl u pabdora.
BHyTpeHHss sHEprust
OJIHOATOMHOTO HJICAJIbHOTO Ta3a

https://m.eds00.ru/9JOITVXI8

31

Buael Termonepenauun

https://m.edso0.ru/36JJ120W9

32

VY nenpHas TEMII0EMKOCTD
BenlecTBa. KoanyecTBo TEmIOThI
MpU TEerIonepeaaye.
AnunabaTHBIN TTPOIIECC

https://m.edsoo.ru/5K3Y4H86L

33

IIepBbIii 3aKOH TEPMOJINHAMUKHU
U €ro IpUMEHEHHE K
M30MpOoLIECCaM

https://m.edsoo.ru/2HO6R3GA8

34

HeoOpaTuMocTh mpoiieccoB B
npupojie. Bropoii 3akon
TEPMOJIMHAMHKHU

https://m.edsoo.ru/S85LWDFT8

35

[Mpunuun pevicteus u KITJ{
TEIJIOBOU MAaIlIUHEI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapuo u ero KIT/|

https://m.edsoo.ru/4XPSAQV7M

37

DKOJI0ru4ecKue npodaeMbl
TEMJIOAHEPT €TUKH

https://m.edsoo.ru/P07ZMYMS8I

38

O06o0marmui ypok
«MonekynspHas QU3HKa.
OCHOBBI TEPMOJTUHAMUKI

https://m.edsoo.ru/9EKZ0DDWP

39

KontponeHas paboTa o teme
«MonexynspHas Gpu3uKa.

https://m.edso0.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEPMOIAUHAMUKN

40

[TapooOpa3zoBaHue u
KoHJeHcauus. Mcnapenue u
KUTIEHUE

https://m.edso0.ru/X48Q078EE

41

AOCOIIIOTHAS ¥ OTHOCHUTENIbHAS
BJIAXKHOCTB BO3/1yXa.
Haceimensslii nap

https://m.edsoo.ru/98HVAEBMM

42

Tsepnoe Teno. Kpucramnmueckue
U amMopQHbIe Tena. AHU30TPOIHUS
CBOMCTB KpucTa/IOB. JKunkue
Kkpuctauibl. CoBpeMeHHbIE
MaTepHabl

https://m.edsoo.ru/JXFWLMZNK

43

[MnaBneHune u KpUCTAILTU3ALIHS.
VYV aenpHas TEIIOTa INIABICHUS.
Cyb6mumanmst

https://m.edso00.ru/OX117G6MR

44

VYpaBHeHue TeraoBoro OagaHca

https://m.edsoo.ru/0 lUXGN2I1

45

DJIeKTpU3aLus Te.
DnekTprudeckuu 3apsa. [[Ba Buaa
3JIEKTPUYECKUX 3aPsI0B

https://m.edso00.ru/QJ2S7WSBM

46

[TpoBOAHUKH, AUDIIEKTPUKHU U
MOJTYTIPOBOAHUKH. 3aKOH
COXpaHEHUS AEKTPUIECKOTO
3apsijia

https://m.edsoo.ru/F3YVPQUYH

47

B3anmMopnencTBue 3apsaa0B. 3aK0OH
Kyinona. Toueunsin
JIIEKTPUYECKUU 3apsil

https://m.edsoo.ru/5U3BUOTHH

48

Hanpssk€HHOCTB DIEKTPUYECKOrO
IIOJIA. HpI/IHI_II/IH Cynepno3snunuun

https://m.edsoo.ru/9 IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

ANEKTPUUYECKUX MmoJieH. JInHum
HANPSIKEHHOCTH

49

PaGoTa cun
AMEKTPOCTATUYECKOTO TTOJIS.
ITorennman. PasnocTts
IMOTCHIINAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

IIpOBOIHUKY U TUDIICKTPUKH B
AIEKTPOCTATUYECKOM II0JIE.
Jusnexkrpuueckas
IIPOHULIAEMOCTh

https://m.edso00.ru/12P2S312Z

51

DnekTpoémkocTb. Konaencarop

https://m.edsoo.ru/B1UPRD52W

52

DIIEKTPOEMKOCTD MIOCKOTO
KOHJICHCAaTOpa. JHEprus
3apsHKEHHOr0 KOHJIEH caTopa

https://m.edsoo.ru/XPUKP82V8

53

JlabopartopHas pabora
"N3mepeHne 37eKTpoEMKOCTH
KOHJeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHUMAN AECTBUA U
IIPUMEHEHUE KOH/IEHCAaTOPOB,
KOIMPOBAJIBLHOI'O anmapara,
CTPYHHOIO IIPUHTEPA.
DnexTpocTaThyecKas 3aluTa.
3azemiieHuEe 3JIEKTPOIpuOopoB

https://m.edsoo.ru/H3Q9PNHYY

95

DIEKTPUYECKUHN TOK, YCIOBUS
€ro CyIIeCTBOBAHMS.
ITocTosHuBIM TOK. CHJla TOKA.
Hamnpsokenue. ConpoTuBIeHUE.
3akoH Oma a1 ydacTka 1enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

ITocrenoBarenpHOE,
napajieiabHOe, CMEIIaHHOE
COEMHEHHE TPOBOAHHUKOB.
JlabopartopHas pabora
«3y4yeHne CMEIaHHoro
COEIMHEHMSI PE3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3UPUR

57

PaGoTa 1 MOIITHOCTH
JEKTPUYECKOr 0 TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon Oma s moHOU
(3aMKHYTOI1) 2JIEKTPUYECKON
nenu. KopoTkoe 3aMbIKaHueE.
JlabopaTopnas pabora
«H3mepenne D/1C ncrounmka
TOKa U €ro BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PezepsHsblii ypok. KoHTposbHas
paboTa o Teme
"DnekTpoauHamMuka" /
Bcepoccuiickas npoBepouHas
pabora

https://m.edsoo.ru/MFM6EIE5 X

60

O606maromuil ypok
«DNEeKTpOUHAMUKAY /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edsoo.ru/P86MDY07H

61

DneKTpoHHAasi IPOBOAUMOCTb
TBEPIBIX METAJIJIOB. 3aBUCUMOCTh
COMPOTUBJIEHUS METAJIJIOB OT
TeMIepaTyphbl.

https://m.edsoo.ru/M\VMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXnpoBOIUMOCTh

62

DNEeKTPUUYECKUN TOK B BAKyYME.
CBoOWCTBa AJIEKTPOHHBIX MTyYKOB

https://m.edsoo0.ru/4CCYCJ785

63

ITonmynpoBOIHUKH, HX
cOoOCTBEHHAs ¥ IPUMECHas
npoBoguMocTs. CBorcTBa p—N-
nepexona. [lomynpoBoaHUKOBBIE
pubopsI

https://m.edso0.ru/S55A1DQUR

64

DNeKTpUYECKUHU TOK B pacTBOpax
U pacriaBax dJIEKTPOJIUTOB.
DAEKTpONUTHYECKAS
JUCCOIUAIS. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWV91

65

DJIEKTPUYECKUH TOK B ras3ax.
CamocCTosITENbHBIN U
HECAMOCTOATEIbHBIN pa3psil.
Mounns. [1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DJeKTpudecKre Mpudopsl U
YCTPOWCTBA U UX TTPAKTHY ECKOE
npuMeHenue. [IpaBuia TeXHUKU
Oe3omacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KontposnpHas pabora 1o reme
«Qnekrpocratuka. [TocTostHHBIM
ANEKTpUYECKUi TOK. TOKH B
pa3IMYHBIX CpELaX»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIl ypok. O000marommii
ypok 1o Temam 10 kacca

https://m.edsoo.ru/HLOAT6SNU

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KoutpoJsbHbie
Bcero P
padoThI

IIpakTnuyeckue
padoThI

Jlara
H3Y4YeHUA

DJIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaTesbHbIE peCypChl

ITocTossHHBIC MAaTHUTRI U UX
B3amMoelicTBue. MarauTHoe
nosie. Bexktop MarHuTHOM
MHAYKIUU. JINHUM MarHUTHOM
WHIYKIIUU

https://m.edsoo.ru/4ADMOY IJN6

MarsnuTtHoe€ 1oJjie MpoBOJAHUKA C
ToKOM. OnBIT DpcTea.
BzaumojeiicTBue NpOBOJIHUKOB C
TOKOM

https://m.edso0.ru/1L5CT47FX

JlabopartopHas pabora
«M3yueHre MarHUTHOT'O TIOJISt
KaTyIIIKA C TOKOM)

https://m.edsoo.ru/HGHXLNLRZ

JlericTBHE MAarHUTHOI'O TTOJIS Ha
IIPOBOJHUK C ToKOM. Cuna
Awmmnepa. JlabopatopHast paboTta
«HccnenqoBanue nercTBUsA
MOCTOSTHHOI'O MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleiicTBME MarHUTHOT'O TOJISI HA
JBIDKYIIYIOCS 3apsSDKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cunel Jlopenua

https://m.edsoo.ru/7ABZOGQC9

DNeKTpOMarHuTHAsI UHAYKIIHSL.

https://m.edsoo.ru/\VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToTok BEKTOpa MArHUTHON
uaaykuuu. 31C uHayKInu.
3aKOH 3JeKTPOMarHUTHOU
nHaykuuu Papanes

JlabopaTopnas pabora
«Hccnenopanue ABIeHUS
AIEKTPOMArHUTHOW WHTYKITHH

https://m.edso0.ru/XZS5MQCBU

NunyktuBHOCTD. SIBIICHHE
camounaykuuu. I/1C
CaMOMHAYKIMH. DHeprus
MarHUTHOTO I0JI KATYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE I10JIE

https://m.edsoo.ru/EOTONSAEA

TexHuueckue ycTporucTBa U UX
MIPUMEHEHUE: TIOCTOSIHHbIE
MarHuThl, 3J1€KTPOMArHHUTHI,
ANEKTPOABUTATEIb, YCKOPUTEIN
AJIEMEHTapPHbBIX YACTHI,
WHIYKIIMOHHAS MTeYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o00maromuii ypox
«MarsuTHoe 1oJIe.
DNeKTpOMarHuTHAsT HHIYKIIHSI

https://m.edsoo.ru/COBO5BGMC

11

KonrtponsHas pabota o teme
«MarauTtHoe noJe.
DJeKTpOMarHuTHasE MHAYKIUS»

https://m.edsoo.ru/8X637ELEU

12

CB0OOOTHBIE MEXAaHUYECKHE
kosiebanus. ["apmMoHnueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaienne sHeprumn

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlabopaTopnas pabora
«HccnenoBanre 3aBUCUMOCTH
nepuoa MajabiX KoJieOaHui
rpy3a Ha HUTH OT JJINHBI HUTH H
MAaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenpHblil KOHTYD.
CBOOOIHBIEC 3JIEKTPOMATHUTHBIC
KoJieOaHUs B UIeaTLHOM
Kosie0aTesIbHOM KOHTYPE.
AHaorust Mexuy
MEXaHUYECKUMU U
AIEKTPOMAarHU THBIMH
KoJIEOaHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs YHEPTUH B
HieaJbHOM K0JIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBiienue o 3aTyXarOmux
KoneOaHusX. BeIHy X IeHHbBIS
MEXaHUYECKHE KOJIEOaHNUS.
Pesonanc. BeiHyxeHHBIE
ANIEKTPOMAarHUTHBIE KOJICOaHUS

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIH TOK.
CuHycOMIaIbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh EPEMEHHOT'O
TOKa. AMIIJIUTYTHOE U
JIEUCTBYIOILIEE 3HAUEHUE CHUJIbI
TOKa W HaIPSDKEHUS

https://m.edsoo.ru/VVDEY XRVUI

18

Tpanchopmatop. [IponsBoacTso,

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaayda u norpediaeHue
BJIEKTPUYECKON SHEPTUU

19

Y CTpONCTBO M MPaKTUYECKOE
MIPUMEHEHUE JIEKTPUUECKOTO
3BOHKA, T€HEpaTOpa
IIEPEMEHHOT 0 TOKA, IMHUI
3JIEKTpoIepenay

https://m.eds00.ru/93Z12W400

20

OKOJOrM4€ecKrue pUCKH MpH
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
KyneTypa ncrnonb3oBanus
AIIEKTPOSHEPTHH B
ITOBCEHEBHOU JKU3HU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHnueckue BOJIHbI, YCIOBUS
pacrpoctpanenus. [lepuog.
CKOpOCTh pacrnpoCTpaHEHUs U
JHa BoaHbL. [lonepeunsie u
MPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/M\W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYKa.

I'pomkocTs 3ByKa. Beicora TOHa.

TemOp 3ByKa

https://m.eds00.ru/Z82706V70

23

DJIeKTpOMarHUTHbIE BOJIHBI, UX
CBOWCTBA U CKOpOCTh. [IIkama
AJIEKTPOMArHUTHBIX BOJIH

https://m.edso0.ru/SWB57C06 X

24

HpI/IHI_II/IHLI paI[I/IOCBSI3I/I Hu
TCIICBUACHU . Pa3BI/ITI/IC CpGI[CTB
cBa3u. Paguosokaius

https://m.edso0.ru/2WQTSLGLV

25

KonTponbHas padora
«Konebanusa 1 BOITHBD»

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

IIpsmonmHelHOe
pacnpocTpaHeHue CBeTa B
OAHOPOIHOM cpefe. ToueuHblit
HMCTOYHUK cBeTa. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OrtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus cBeta. [loctpoeHue
M300paKEHUH B TNTIOCKOM
3epkaie

https://m.edsoo.ru/IMBKOM22Z

28

IIpenomnenue ceera. IloHoe
BHYTpPEHHEE OTPaKECHHUE.
IIpenenbHBIM yroJ1 MOIHOro
BHYTPEHHEr0 OTPaXKEHUS

https://m.edsoo.ru/\V49RISTRN

29

JlaGopaTopHas pabora
«M3mepenue nmokasarens
MPEIOMIICHHSI CTEKIIay

https://m.edso0.ru/J02E1IM1DQ

30

JIunsel. [Toctpoenne
n300pakeHuii B muH3e. Dopmyna
TOHKOM JINH3bI. YBEIUYEHHUE
JIMH3bI

https://m.edsoo.ru/MW2MMS9KJC

31

JlabopaTopHas pabora
«HccnenoBaHue CBOMCTB
M300payKEHUN B JIMH3AX)»

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus cera. CloKHbINA
coctaB Oenoro cBera. L[Ber.
JlabopaTopnas pabora
«Habmonenue qucnepcun
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

WuTepdepennns ceera.
Hudbpakuus cBera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

JudpakunonHas pemérka

34

IToriepedyHOCTb CBETOBBIX BOJIH.
[Tonspuzanus ceera

https://m.edso0.ru/Q2118XY0J]

35

Onrtuyeckue npudOpsI U
YCTPOMCTBA U YCIOBUS UX
0e3011acHOr 0 IPUMEHEHHUS

https://m.edso0.ru/M5127JYGT

36

['panu1el npuMEHUMOCTH
KJIaCCUYEeCKOH MEXaHUKHU.
[ToctrynaTel cnenuanbHON
TEOPUU OTHOCUTEIHLHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHIE
BPEMEHU M COKPAICHUE JTMHBI

https://m.edsoo.ru/0VLMCN6B2

38

DHeprust U UMIYJIbC
PENATUBUCTCKOU YacTUIlbl. CBs3b
MacChl C SHEPTHEeH U UMITYJIbCOM.
DHeprus mMoKost

https://m.edso0.ru/190Z2Y4BUB

39

KontponbsHas pabora «OnTuka.
OCHOBBI CrieIMaJIBbHON TEOPUU
OTHOCHUTEIBHOCTU»

https://m.edsoo.ru/L8689JPLI

40

®otonbl. Popmyna [nanka.
DHeprus 1 UMITYJIbC (OTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIIEA0BaHUE
dotorddexrta. OnbiTer A. I'.
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHbl poTodddexTa.
VYpaBHeHue DUHIITEWHA I
dotordpdekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» ¢pororppexra

43

Jasnenne cBera. OnbiTer I1. H.
JlebeneBa. XuMuueckoe
JIEUCTBHE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

TexHuueckne ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHE:
dorosnemeHT, PoToIATIHK,
CoJIHEeYHas OaTapest, CBETOIUOT

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agad mo Teme
«OIEeMEHTHI KBAHTOBOH OITHUKHY

https://m.edsoo.ru/ZE73A67B1

46

Mopnens atoma Tomcona. OnbIThI
Pesepdopna mo paccesuuto o-
yactull. [Inanerapuas moaeinn
aToMa

https://m.edsoo.ru/FIC11POHN

47

ITocrynats! bopa

https://m.edso00.ru/6 X7GFHZ9X

48

N3nyyenue u nmoraomnieHue
(OTOHOB IpH Mepexoie aToMa ¢
OJTHOTO YPOBHS YHEPTUH HA
JIpyroi. Bunasl criekTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBbI€ CBOMCTBA YaCTHII.
Bonne! ne bpows.
KopnyckynspHo-BosHOBOW
nyanu3M. ClIOHTaHHOE U
BBIHYXJICHHOE U3JIy4ECHHUE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PaJUOAKTUBHOCTH.
Omnsitel Pe3epdopaa no
OIIPE/ICIICHHUIO COCTaBa
PaanoOaKTUBHOT'O U3JTyYCHHUA

https://m.edso0.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

o1

CaowuictBa anbda-, 6eta-, ramma-
nu3ny4deHus. Bivsinue
paOaKTUBHOCTH HA KUBbBIE
OpraHu3Mbl

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNIEKTPOHHBIM U TO3UTPOHHBIN
Oeta-pacnaa. ['amma-usznyyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsA3M HYKJIOHOB B sJIpE.
Snepnbie peakuun. SnepHbId
peaxtop. [IpoGnemsr,
MEPCIIEKTUBBI, YKOJIOTHIECKUE
ACTEKTHI SIIEPHOU YPHEPTreTUKH

https://m.edsoo0.ru/CFJYJSSIG

54

DnemMeHTapHble YaCTULIbL.
OTtkpbITHE TO3UTPOHA. METOobI
HAOIIIO/ICHNS U PETUCTPALluN
JIEMEHTApHBIX YyacTull. Kpyrislii
cron «DyHIaMeHTalbHbIE
B3aUMOJIEUCTBUS. EAUHCTBO
(bu3HUeCKOW KapTUHBI MUpa»

https://m.edso0.ru/SUC62U40A

55

DTarnbl pa3BUTUS ACTPOHOMHUH.
[IpuknanHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMHH. Bua 3B€31H0T0
HeOa. Co3Be3nus, IpKUe 3BE3/bI,
TIJIAHETHI, UX BUAMMOE
newxenne. CotHeyHas cHCTEMA

https://m.edso0.ru/5PXS219VY

56

Comnite. ConHeyHast akTUBHOCTb.
Ucrounuk sueprumn ComnHia u

https://m.edso0.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3]

57

3BE31bI, HX OCHOBHEIE
XapaKTePUCTUKU. 3BE3bI
TJIaBHOM MOCIE0BATEIbHOCTH.
BryTpeHnHee cTpoeHue 3BE3].
CoBpeMeHHbIE TPECTABICHUS O
MIPOM CXOKJICHUH U DBOJTIOIIUN
CoJHIa U 3B€31

https://m.edso0.ru/GGD3W74Z0

58

Mneunsii [TyTe — Hama
I'amaktuka. Ilonoxenue u

newxkenne Comaia B ['anakThke.

I'amaktuku. YepHble NbIpHI B
AIpax TAIAKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Paszoeranue
ranaktuk. Teopusa bonbiioro

B3pbIBa. PEMKTOBOE U3JIyueHUE.

MeraramakTuka

https://m.edsoo.ru/9 IWRLVWNN

60

Hepemennsie npodiemsl
aCTPOHOMUU

https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas pabora
«DJEeMEHTBI aCTPOHOMUU H
acTpo(U3HKN»

https://m.edsoo.ru/TXTTCT488

62

O6o6maromuit ypok. Ponb
(GU3MKH U aCTPOHOMUU B
SKOHOMUYECKOI,
TEXHOJOIrHYSCKOM, COIUATLHOM
Y ATHYECKOU cepax
JeSITEIbHOCTH YeJIOBEKa

https://m.edsoo.ru/MVNJSCRXYD

63

O6o0maromuii ypok. Pons u

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
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(GU3NYIECKOi KAPTUHBI MUPA B
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

10.1

JlemMoHCTpUpoBaTh Ha NpUMEPax poJib M MECTO (PHU3UKH B
(bopMUPOBAaHUU COBPEMEHHON HAay4YHOH KapTHHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUUECKOW JE€ATEIbHOCTH

JIroaen

10.2

YuuThIBaTh TpaHUIBl IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOAENeil:
MaTepuanbHas TOYKa, MHEpIHabHAs CcHUCTeMa OTCY4€Ta, abCOJIOTHO
TBEPAOE TEJO, UACAIBHBIN Ia3; MOJAEIU CTPOCHUS T'a30B, KUIKOCTEH U
TBEPABIX TEJ, TOYCYHBIA DJIEKTPUYECKUN 3apsii — IPU PEIICHHUH

du3nyeckux 3agau

10.3

Pacrio3naBath Qu3nyeckue siBIeHUs (ITPOLIECCHI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXAaHUKU, MOJEKYJSIPHO-KHHETUYECKON Teopuu
CTPOCHHSI BEIIECTBA M  DJJICKTPOJMHAMHUKH: PABHOMEPHOE W
pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUIKEHHE, CBOOOJHOE MaJieHue
TeJN, IBMIXKCHHE MO OKPYXHOCTH, HWHEPIHS, B3aUMOJICHCTBUE TEI;
muddys3us, OpPOYHOBCKOE [BI)KEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX TeJN, MH3MEHeHue oO0bEéMa Tel Ipu  HArpeBaHUU
(oxMakIeHUM), TEIJIOBOE pPABHOBECHE, HCIAPEHHE, KOHJICHCaIus,
IJIaBJIEHUWE, KPUCTAUIM3allUsl, KUIEHHE, BJIAKHOCTh BO31yXa,
MOBBIIIIEHUE JIABJICHUS ra3a MpHU €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXJIYy TMapaMeTpaMH COCTOSHHSI Tra3a B H30Ipoleccax;

QJICKTpU3alus TCI, B3aHMOICHCTBHE 3apsaa0B

10.4

OnuchiBaTh MEXaHUYECKOE JBUKEHHE, HCIONb3ys (PU3NUECKHUE
BEJIMYMHBI: KOOPAMHATA, MYTh, MEPEMEILIECHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CUJIa, HWMIIYJIbC TeJla, KHHETHYeCKas DJHeprus,
NMOTCHIIMAIbHAST JHEPrus, MeXaHudeckas paboTa, MexaHWYecKas
MOIIHOCTh; MPY ONMHCAHUU MTPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICTT
UCTONB3YEMbIX BEJIMYWH, WX OOO3HAUYCHUS W CIAMHHIIBI, HAXOJHUTH
(bopMyIBI, CBS3BIBAIOIINE NaHHYIO (DU3MUECKYIO BEIMYUHY C APYTHMH

BCIIMYMHaAMH

10.5

OnuceIBaTh H3YUYCHHBIC TCIIJIOBBLIC CBOHCTBA TE€JI M TEMNJOBHIC




SBJICHUS, WCIONB3Ysd (U3NYECKHEe BEIUYMHBL JaBJCHHUE Tas3a,
TeMIeparypa, CpeAdHsisi KUHETHYECKass DJHEPrusi XaoTHU4eCKOro
JBW)KEHHS MOJIEKYJl, CpEIHEKBaJApaTU4YHas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS dSHeprus, paboTta rasa,
KOA((PUIIMEHT TMOJE3HOro JEHCTBUS TEMJIOBOTO JBUTATENS; TPH
ONMUCaHUU MPaBUIIBHO TPaKTOBATh ¢busnueckuit CMBICII
UCIOIB3YEMBIX BEJIUYUH, WX OOO3HAYECHHUS M EIUHUIIBI, HAXOJIUThH
(GbOopMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C APYTUMU

BCJIIMYNHAM

10.6

OnuchiBaTh M3YyYCHHBIE DJIEKTPUYECKHE CBOMCTBAa BEIECTBA W
ANIEKTPUUYECKHE  SIBJICHHS  (MPOIECChI), HUCHONB3ys  (U3NUYECKHE
BEJIMYUHBIL AJEKTPUYECKUN  3apsll,  DJIEKTPUUECKOe  MOJe,
HANpsHKEHHOCTh TMOJIs, TOTEHLHUAal, Pa3HOCTh IOTEHIHAJIOB; IPH
OINKCAaHUU MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIOJIB3YEMBIX
BEIUYUH, HX OOO3HAUEHUS U EOUHUIIBI; YKas3bIBaTh (OPMYIHI,
CBSI3BIBAIOIIME JIaHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYyTUMHU

BCJIIMYMHaAMH

10.7

AQHAMM3UPOBATh (PU3UYECKHE TIPOIECCHl U  SBIICHHS, HCIOIb3Ys
(dbu3HUecKre 3aKOHBI M MPUHIIMIIBLI: 3aKOH BCeMHUpHOTO TsroreHus, I, 11
u Ill 3akonbr HploTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKOW >HEpruu,
3aKOH COXPAHEHMs] UMIYJIbCA, TPUHIUII CYNEPIIO3UIINHN CUJI, TTPUHITUI
paBHOMNpPABUS HMHEPLUUAIBHBIX CHCTEM  OTCUETa; MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMs BELIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpemHel KHHETHYECKOW SHEPruu TEIUIOBOTO JBMIKEHUS MOJIKYJ C
a0COIIOTHON TeMIlepaTypoM, MEpBbI 3aKOH TEPMOIMHAMHKH; 3aKOH
COXpaHEHHUS JJEKTPUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToMm
pa3iauyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpaKEHUE U yCIOBHs (T'PaHHULbI, 007aCTH) IPUMEHUMOCTH

10.8

OOBIACHITE OCHOBHEIE IIPUHIIUIIBI JIeUCTBUS MallluH, HpI/I60pOB nu
TCXHUYCCKUX YCTpOﬁCTB; pas3jmdyaTrtb YCJIOBUA HUX 0e30macHoro

HCIIOJIb30BaHHA B HOBCCHHGBHOﬁ KHU3HHU

10.9

BrImonasTs SKCIICPUMCHTHI IO UCCIICAOBAHHNIO (1)H3quc1<1/1x SIBJICHUU U
IIPOLIECCOB C MCIIOJIb30BAHUEM IIPSAMBIX U KOCBEHHBIX U3MEPEHMI; ITPU
9ToM GOPMYIHPOBAaTH TpoOieMy (3a7ady) W THUMOTE3y Yy4eOHOro
JKCIEpPUMEHTa,  coOupaTh  yCTAaHOBKY W3  MPEIJI0KEHHOTO

000pyIOBaHUS, MPOBOJUTH OIBIT U (POPMYIMPOBATH BHIBOJIBI

10.10

OC}’HICCTBJ'IFITI) npAMbIC KW KOCBCHHBIC H3MCPCHUA (bI/ISI/I‘ICCKI/IX

BCJIMYUH, IIPpU ITOM BBI6I/IpaTI) OITUMAJIBLHBIA CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BATh U3BCCTHBIC MCTOAbI OIICHKHA HOFpeI_HHOCTeI\/'I I/I3MepeHI/II71

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (U3MUECKMMHM BEIUYMHAMU C
WCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUN; TPH STOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh pPE3YJbTAThl TOJYYCHHOW 3aBUCUMOCTH
bu3nUecKrX BETUYNH B BUAC TAOIHI] U TPa(UKOB, J1€JIaTh BBIBOJBI 11O

pe3yJibTaTaM HCCIe10BaHuUs

10.12

CobOmonaTh mpaBujia O€30MACHOTO  TpyAa TMpU  HPOBEIECHUU
UCCIIEZIOBAHUNH B  paMKax y4eOHOro OJKCIHEpUMEHTa, y4deOHO-
UCCIIeIOBATEIbCKONM U IPOEKTHOM IESITEIbHOCTH C HCHOJIb30BAHUEM

U3MEPHUTEIBHBIX YCTPONCTB U TJAOOPaTOPHOT0 000pyAOBAHUS

10.13

Pemarp pacuérHble 3a1auu ¢ SBHO 3aJaHHON (U3MYECKONH MOJEIbIO,
UCTIONIB3Ysl (pu3KMYecKue 3aKOHbl M HPUHIMIBI, HA OCHOBE aHalIu3a
yCIOBUS  3aJaud  BbIOMpaTh  (DU3HYECKYI0 MOJENb, BBLIEIATH
dusnueckue BeIUYMHBI U (HOPMYJIIbl, HEOOXOAUMBIE JUIsl €€ pelleHus,
IIPOBOJUTH PACUETHI U OLIEHUBATH PEAJbHOCTD MOJIYYEHHOIO 3HAYCHHUS

(bu3HYECKOl BEININHBI

10.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKU
HEIIPOTUBOPEUYMBYIO LIEMIOYKY PACCYKIECHUHM C ONOPOW HA U3Yy4YECHHBIE

3aKOHbI, 3aKOHOMCPHOCTH U (bI/ISI/ILIeCKI/Ie SIBJICHU A

10.15

Hcnonp3oBaTh MHpH  pEUIEHMM Y4YeOHBIX 3a7ad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Ui TOUCKA, CTPYKTYpPHPOBaHUS,
UHTEepIpEeTallud U TpelcTaBleHUs] Y4eOHOH M Hay4HO-TIOMYJISpHON
UHPOPMAIIUH, MONYYCHHOH M3 Pa3IMYHbIX HCTOYHHKOB; KPHUTHUYECKH

aHAJIM3UPOBATH OTYyYaeMyI0 HH(OPMAIUIO

10.16

[TpuBoAMTH mpUMEpH BKJIAJa POCCUUCKUX U 3apyOexHBIX Y4EHBIX-
¢U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pPa3BUTHUC TCXHUKH U TEXHOIOT Ui

10.17

Hcnonp3oBaTh TeOpeTUYECKUE 3HAHUS MO (DU3KMKE B IOBCEIHEBHOM
JKU3HM JIJIs1 o0ecriedeHusl 0e30MacHOCTH IIPU 00pallieHuH ¢ IpudopaMu
U TEXHUYCCKHUMH YCTPOMCTBAMH, JUII COXPAaHEHHUS 370pPOBbS U

COOJTIOICHUSI HOPM 3KOJIOTHUECKOTO ITOBE/ICHUS B OKPYIKAIOIICH cpezie

10.18

PaGoTaTe B rpynme ¢ BBINOJHEHUEM PA3IMYHBIX COLHATIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPYIIBL,  PAMOHAIBHO  PACIPENEIATh
00S3aHHOCTH ® TIJIAHUPOBATH JICSATENBHOCTh B HECTAaHAAPTHBIX
CUTyallusiX, aJeKBaTHO OLIEHWBATh BKJAJ KaXIOTO0 M3 yYACTHHUKOB

CPYIIIBI B pellIeHHE paccMaTpUBaeMoil mpoOIeMbl




11 KJIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

IIpoBepsiemble nMpeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha IpUMeEpax pojib M MeCcTo (U3UKU B
(dbopMHpOBaHUU COBPEMEHHONW HAayYHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUUECKOU JEATEIbHOCTH

Jr0/IeH, IIEJIOCTHOCTh U €AMHCTBO (PU3HUECKO KapTUHBI MUpa

11.2

YuuThIBaTh TpaHUIBl IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOAENeil:
TOUYEYHBIN JIEKTPUUYECKHUN 3apsf, sAepHas MOAEIb aTOMA, HYKJIOHHAs

MO/JI€/Ib aTOMHOI'O SiApa IPU PEIIeHNH GU3NYECKUX 33124

11.3

PacrioznaBate (usmueckue sBieHUs (MPOIECCH) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMHKH W  KBAaHTOBOH  (DU3HKH:
DIIEKTPUYECKasi TPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHWTHOE  JICWCTBHUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
DJIGKTPOMArHUTHAsT HMHIYKIUS, JEHCTBUE MArHUTHOTO IOl HA
OPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsl, DJIEeKTPOMArHUTHBIE
KoleOaHWs ¥ BOJHBL, NPSIMOJMHEHHOE pacIpOCTPaHEHHE CBETa,
OTpaKeHHEe,  TpeloMiieHHe, uHTepdepeHnus, audpakmus U
MOJSIpU3aNys CBETa, JUCIHEpcUsi cBeTa, (hoTornekTpudeckuit rddext
(poToaddexT), cBeToBOE MaBIEHHWE, BO3HUKHOBEHHUE IJMHEHYATOTO
CIeKTpa aToMa BOJOpPONA, €CTeCTBEHHas ¥  WCKYCCTBCHHAs

PAAUOAKTUBHOCTD

11.4

OnucelBaTh U3YYCHHBIE CBOWCTBA BEMmECTBA  (IIEKTPUYECKHE,
MarHUTHBIC, ONTUYECKUE, IEKTPUISCKYIO MPOBOAMMOCTh Pa3IMYHBIX
Cpen) W DJIEKTPOMAarHUTHbIE SIBIIEHUS (IIPOLIECCHI), HCHOJIb3YS
¢u3ndecKkre BENWYMHBI:  DIIEKTPUYCCKHA  3apsil, CUJla  TOKa,
JNEKTPUYECKOE  HANpsDKEHHe,  DJIEKTPHUECKOe  COMpPOTHUBIICHUE,
paszHocThs moteHuuanos, JJIC, paboTta Toka, WHAYKIHS MarHUTHOTO
nonsi, cwina Awmmepa, cuina JlopeHma, HWHIYKTUBHOCTh KATYIIKH,
9HEpPrusl JIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, Mepuol W YacToTa
KoleOaHuii B KOJIeOaTeTbHOM KOHTYPE, 3apsil U cujla TOKa B IpoIiecce
rapMOHHUYECKUX AEKTPOMArHUTHBIX KOJIeOaHMUI, dokycHoe
paccTosHUE W ONTHYECKas CUjia JIMH3BI; TIPU ONMUCAHHH TPABHIBHO
TPaKTOBaTh (PU3UYECCKHIA CMBICT HCIOJB3yeMBIX BEJIWYUH, WX
0003HAUCHUS W CIMHHMIIBI; YKa3bIBaTh (OPMYJIBI, CBSA3BIBAIOLIHE

JaHHYIO (l)I/ISI/ILICCKyIO BCIIMUMHY C JPYI'UMHU BCIIMYNHAMU




11.5

OnuceiBaTh U3y4€HHbIE KBAHTOBbIE SIBJICHHS U MPOLIECCHI, UCIIOJIb3YS
¢u3nyeckue BETMYUHBI: CKOPOCTH JJEKTPOMArHUTHBIX BOJH, IJIMHA
BOJIHBI M YacTOTa CBETa, JHEPrus W HMIOYJIbC (OTOHA, IMEPUOJ
[ojypacnaja, OSHEPrus CBSI3M AaTOMHBIX SJA€p; IPH ONUCAHUHU
MPaBIJIBHO TPAKTOBATH (PU3UYECKUI CMBICI MCIOJIE3YEMbIX BEIHYUH,
uX 00O3HAYeHHWs W EIWHUIIBI; YKa3bIBaTh (DOPMYJIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3NYECKYI0 BETUYUHY C APYTUMHU BEIUYNHAMH, BBIYUCIIATh

3HauYCHHE (PU3NIECKON BEITUIMHBI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOIECCHl U SBJICHUS, HCIOIb3YS
¢u3ndyeckre 3aKOHBI W NpUHOHNBL: 3akoH Owma, 3aKOHBI
MOCJIENOBATENBHOIO M MMAPAJUICIBHONO COEIMHEHUS MPOBOAHUKOB,
3akoH /[xoyns — JleHna, 3aKOH 3J€KTPOMarHMTHOW WHIYKLHWH, 3aKOH
MPSIMOJIMHEUHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPa)KEHUsI CBETa,
3aKOHBI ~ TIPEJIOMJICHMSI  CBE€Ta, YpaBHEHUE  OWHIUTEeHHA  JJIs
dotorddekTa, 3aKOH COXpaHEHHUs] DHEPrHHM, 3aKOH COXPaHEHUS
MMIyJIbCa, 3aKOH COXpPaHEHUs »JJICKTPUUECKOro 3apsija, 3aKoH
COXpaHEHHUSI  MacCOBOr0  4YHCJa, TMOCTydaTel  bopa, 3akoH
paaMoOaKTHBHOIO paclajaa; NOpd OATOM  Pa3jiMyaTh CIOBECHYIO
bOopMyIIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE U Y CIOBHS

(rpaHuIBl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJBITB HampaBJICHUC BCKTOpa HWHAYKIIMKM MArHUTHOI'O II0JIL

IIPOBOJIHMKA C TOKOM, CHJIbI AMriepa U cuiibl JIopeHia

11.8

CtpouTs ¥ ONHUCBIBAaTh H300pa)KE€HHE, CO3/1aBa€MOE€  IJIOCKUM

3€pKajIoOM, TOHKON JTMH301

11.9

BBINOJHATH 3KCIIEPUMEHTHI 110 KCCIISIOBAHUIO (DU3NYECKHUX SBJICHUN U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHIA; TPH
3ToM GOPMYJIMpPOBaTh MpoOieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOrO

000opy10BaHus, IPOBOJUTH OMBIT U (POPMYJI POBATh BHIBO/IBI

11.10

OcymiecTBiATh TpsIMbIE M KOCBEHHBIE H3MEpeHUsi (HU3UYECKUX
BEIMYUH; TPU ITOM BBHIOMPATh ONTHUMAIBHBIA CHOCOO HM3MEpEHUs |

HCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OI1 CHKIM HOFpeH_IHOCTCI\/'I I/ISMCpeHI/Iﬁ

11.11

HccnenoBath 3aBUCHMMOCTH (DU3MUECKUX BEIMYUH C HCIOJIb30BAHUEM
OpsIMBIX U3MEPEHHMI; TpU OSTOM KOHCTPYUPOBATh YCTaHOBKY,
(GUKCHPOBATh pPE3yNbTAThl TONYYEHHOW 3aBUCUMOCTH (PUIUIECKUX
BEJIMYUH B BUJE TaOIMUIl U rpaduKoB, 1eIaTh BHIBOJBI IO pe3ybTaTaM

HUCCIICOOBaHUA

11.12

Cobmonate mpaBuia Oe30macHOTO Tpylda MpH MPOBEACHHUH




UCCIIEIOBAaHUI B paMKax Yy4eOHOro OSKCHepuMeHTa, ydeOHO-
UCCIIEIOBATENBCKON U MPOEKTHON NEITENIbHOCTH C UCHOJIb30BAHUEM

U3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOr0 000pYAOBaAHUS

11.13

Pemate pacuérHble 3aJauM ¢ SBHO 33JaHHON (QU3MUECKONH MOJEbIO,
UCTIONB3Ysl (pU3MYecKne 3aKOHBI W TMPHHIUIBI;, HA OCHOBE aHAIM3a
yCIOBUS ~ 3aJaud  BBIOMpAaTh  (PU3HYECKYI0 MOJENb, BBLICIATH
¢u3ndeckre BeTMYUHBI U (POPMYIIBI, HEOOXOIUMBIE IJisi €€ pelIeHMs,
IPOBOJMUTH PACUETHl U OLIEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAUECHUS

(bU3NIECKON BETHUNHBI

11.14

PemaTter  kayecTBEHHBIE  3aJayu: BBICTpAaWBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIETIOYKY PACCYXJIECHUN C OMOPOH HAa M3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘I€CKI/I€ SIBJICHUSA

11.15

Hcnonp3oBaTh MpH  pelieHUH y4yeOHBIX 3aJad  COBpPEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Uil TOHUCKA, CTPYKTYPHPOBAHUS,
UHTEpIpPETAllUd U TpeNCTaBlIeHUS Yy4eOHOM W Hay4YHO-TIOMYJSAPHON
uH(bOpMAIUH, TMOTYYSCHHOW W3 PAa3NIUYHBIX MCTOYHUKOB; KPUTHUECKH

AHAM3HPOBATH MOIYIAEMYIO HHPOPMAIUIO

11.16

OOBSICHATh MPUHIUIBI JACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS HX O€30MaCHOrO HCIOJIb30BAHHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoAMTH mpUMeEpH BKJAJa POCCUUCKUX U 3apyOeXHBIX YUEHBIX-
¢u3MKOB B pa3BUTHE HAYKU, B OOBICHEHHUE MPOLIECCOB OKPYKAIOIIETO

MUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT I

11.18

Hcnonp3oBaTh TEOPETHUECKHUE 3HAHUS MO (U3UKE B IMMOBCEIHCBHOMU
YKU3HM JIJIs1 o0ecriedeHusl 0€30MacHOCTH IIPU 00paIleHuH ¢ IpudopaMu
U TEXHWYECKHUMH YCTPOMCTBAMH, JUII COXPAaHEHHUS 3I0pPOBbS U

COGJ’IIOI[CHI/IH HOPM 3KOJOI'MYCCKOI'o IOBCACHUA B Oprmanmeﬁ cpeac

11.19

PaGortath B rpymme ¢ BBIMOJHEHHWEM PA3WYHBIX COLMAIBHBIX POJIEH,
IUIaHUPOBaTh ~ paboTy  Tpymmbl,  paldOHAJbHO  paCIpeleNsiTh
0053aHHOCTM ¥  IUIAHUPOBAaTh JEATEIbHOCTh B  HECTaHJIAPTHBIX
CUTyallUsX, aJICKBaTHO OLEHUBATh BKJIAJ KaXJOr0 U3 YYaCTHHUKOB

TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIEMBI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neaa

Koxa nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS

OU3NUKA U METO/Ibl HAYYHOI'O IIO3HAHUMA

11

®duszuka — Hayka o npupoxe. HayuHbie
METOZBI IO3HAHMSI OKpYXkKarouero Mupa. Poib
JKCIEPUMEHTa U TEOPUH B  IIpoLecce

MO3HAHUS MIPUPOIBI. DKCIEPUMEHT B (prsuke

1.2

MogenupoBanue (GUINYECKHX SABJICHUNH U
npoueccoB. Hayunsie runoressl. dusznueckue
3aKOHBl M TEOpUH. ['paHUIBl PUMEHUMOCTU
buznIecKux 3aKOHOB. [Tpuniun
cootBeTcTBHs. Pomp u Mecto ¢usuku B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOU
KapTHUHBI MHpa, B MPaKTHYECKON

NEeATEIbHOCTH IO CH

MEXAHHUKA

KNHEMATHUKA

211

MexaHn4ecKkoe JABUKCHHUC. OTHOCUTEIHLHOCTh
MCXaHUYCCKOI'O ABMKCHMA. Cucrema orcuéra.

Tpaekropus

2.1

212

[lepemenienne, ckopocTh (CpemHsisi CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHHE
MaTepHAIILHONW TOUYKH, WX INPOCKIMHU Ha OCH
CUCTEMBI KOOpAMHAT. Cnoxenune

MIEPEMELICHUN U CIIOKEHHE CKOPOCTEN

213

PaBHOMEpHOE u PaBHOYCKOpPEHHOE
MPSAMOJIMHEUHOE JIBUKECHUE. I'paduku
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, MyTH u nepeMeleHus

MaTepHaHBHOﬁ TOYKH OT BpCMCHU




214

CBoOomHOe najzicHre. Y CKOpEHHE CBOOOTHOTO

najgeHus

2.15

KpuBomuneitnoe naBukenue. PaBHOMepHOe
JBU)KEHUE MaTepualbHOU TOYKHU no
OKPY>XHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHAas
CKOPOCTB. IIepuon 51 4acToTa.

LleHTpOCTpEeMUTEIBHOE YCKOPEHHE

2.16

Texnunueckue YCTPOMCTBA: CIIUOMETD,
JBWJKCHUE CHApsAI0B, LIEMHBIE U PEMEHHBIE

nepeaadyun

2.1.7

IIpakTnyeckue paboTHI. N3mepenue
MIHOBEHHOMU CKOPOCTH. Hccnenoanue
COOTHOILIEHMSI MEXKIY MYTAMHU, IIPONICHHBIMU
TEJIOM  3a  IOCJIEJOBAaTEIbHBIE  paBHBIC
IIPOMEXYTKH BPEMEHHU NP PaBHOYCKOPEHHOM
JBWKEHUH C HAa4daJlbHOW CKOPOCTBIO, pPaBHOMN
Hyr0. M3yuenue IBMKEHMS IIApUKa B BA3KOU
KUAKOCTH. M3ydueHume  [BMXKEHHMs — Tena,

OpOILIEHHOI0 TOPU30HTAIBHO

2.2

JNHAMUKA

221

ITpuHIMn OTHOCHUTEJIbHOCTH laymes.
Ilepsbiii 3axkoH HeroTona. HMuepuuanbHbie

CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMI cyneprno3unuu

CHJI

2.2.3

Bropoii 3akoH HprooToHa myig martepualibHOU
TOYKM B MHEPLUHUAIBHOM CHUCTEME OTcuéra
(UCO). Tperuit 3akon Hprortona g

MaTCPUAJIbHBIX TOUCK

224

3akoH BceMHUpHOro TsAroTeHus. Cuia TsHKecTH.

[TepBast kocMu4eckasi CKOpocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHs
CKOJIbXXCHU A u CHJjia TpCHUA ITIOKOsI.

Koapdunment tpenus. Cuna compoTUBICHUS




IIpH JIBUXXCHHUU TECJIA B )KUAKOCTHU HUJIM Ira3c

2.2.7

HOCTynaTeJ'IBHOC M BpallaTCIbHOC ABHKCHUC

a0COIOTHO TBEPIIOTO TEIa

2.2.8

MoOMEHT CHIBI OTHOCHTENIHEHO OCH BpalllCHUA.
IIneyo cuinbl. Yca0BUs paBHOBECHS TBEPAOrO
tena B ICO

2.2.9

Texanueckue yCTpOﬁCTBaZ IIOAIIMUITHHUKMH,

JABHXKXCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktiueckue paboThl. M3yueHne NBHKEHUS
Opycka 110 HaKJOHHOW IIIOCKOCTH  MOJ
JelicTBueM Heckonbkux cuil. MccrnenoBanue
3aBMCHUMOCTH CHJI YNPYIOCTH, BO3HMKAIOLIUX
B nedopMupyeMOl MpyXUHE U PE3MHOBOM
oOpasiie, OT BEIWYUHBI UX JedOopMalUU.

UccnenoBanue yciioBuil paBHOBECHS TBEPAOTO

Tella, UMEIOILETO OCh BpallleHUSs

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

231

Nmnynsc MaTepuanibHOM TOYKH, CHCTEMBI
MaTepuaibHbIX To4YeK. HMmnynabc CHIBI H

HU3MCHCHUC UMITYJIbCa TCJla

2.3.2

3akoH coxpaHeHuss wumnyiasca B HCO.

PeaxtuBHOC JABUXCHHUC

2.3.3

Pabora cuiel

2.34

MOIIHOCTH CUIIBI

2.3.5

Kunernueckas OHEpPrusa MaTepI/IaHBHOﬁ TOYKH.

Teopema 0 KHHETHYECKON PHEPTUH

2.3.6

IlorenuunansHass sHeprus. IloreHuuanbHas
SHEprus yIIpyro nepopMUpPOBAHHON
npyxuHbl. [loTeHunanbHas osHeprus Tena

BOJIM3H MTOBEPXHOCTU 3eMJIU

2.3.7

HOTCHHI/IaHBHBIe 1 HCIIOTCHIMAJIbHBIC CHJIBI.
CBi13p pa6OTI)I HCIIOTCHIOHAJIbHBIX CHJI C

N3MCEHCHHUEM MEXaHUIECKOM SHEPruu

CHUCTCMBI TCI. 3akoH COXpaHCHUA




MEXaHHYEeCKOMH OQHCPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuuecknue ycTpOMCTBA: ABUKEHUE PAKET,
- BOAOMET, KOIep, NPYKUHHBIA MU CTOJIET
[Ipaktuueckue paborsl. M3ydeHue cBs3M
2310 CKOpPOCTE€H Tel TMpU HEynpyroMm yjaape.

HccnenoBanue cBA3M  pabOTBl  CHUJIBI €

U3MEHECHHUEM MEXaHUYECKOM OHCPIruu TCjia

MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJANHAMUKA

3.1

OCHOBbBI MOJIEK VJIIPHO-KUHETUYECKOI TEOPUU

3.11

OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUY ECKOM TEOpUH. BpoyHnoBckoe
nerxenue. Judoysus. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHﬂ qacTull B€IICCTBA

3.1.2

Mopenun CTpoeHHs Ta3o0B, JKHAKOCTEH U
TBEPABIX TeI W  OOBSICHEHHE  CBOMCTB

BEII[ECTBA Ha OCHOBE dTHUX MOZCIICH

3.1.3

Macca wmonekyn. KomnuectBo BeliecTsa.

[TocrositnHas ABoraapo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. lllkana remneparyp Llenbcus

3.15

Mogens  upeansHoro rasa.  OcHOBHOeE
ypaBHEHHUE MOJIEKYJISIPHO -KUHE€THY €CKOI

TCOPUHU NJCAJIBHOI'O I'a3a

3.16

AbcomroTHas TemIepaTypa Kak Mepa cpeiHein
KWHETUYECKON SHEPruu TEMJOBOr0 JBHKECHUS

yactul rasza. lllkana temnepatyp KenpBuna

3.1.7

VYpaBuenne Kuanelipona — Menaeneesa.

3akoH [lanbToHa

3.1.8

I"azoBbIe 3akoHbI. M30mponeccsl B UA€aIbHOM
ra3e¢ C IOCTOSIHHBIM KOJIHMYECTBOM BCIICCTBA.

u30TepMa, U30X0pa, n3obdapa

3.19

Texnuueckue YCTpOUCTBA: TEPMOMETD,

O6apomertp




3.1.10

[Tpaktnueckue paborel. M3mepeHwe Macchl
BO3/lyXa B KJIacCHOW KomHare. MccnenoBanue
3aBUCHUMOCTH MEXJy MapaMeTpaMu COCTOSIHUS

pa3peKEHHOr 0 Tasa

3.2

OCHOBbI TEPMOJIMHAMMUWKU

321

TepmoauHamuueckass cucreMa. BHyTpeHHss
DHEPrus TEPMOJUHAMUYECKOW CHCTEMBI U

CIOCOOBI €€ N3MEHEHUS

3.2.2

KomnuectBo Temnorsl u pabota. BHyTpeHHss

SHEPrugd OAHOATOMHOI'O UACAJIbHOI'O I'a3a

3.2.3

Bunpl Teronepenadn: TEMJIONPOBOIHOCTD,
KOHBEKIIUS, H3TydeHue. TermmoéMKoCTh Tela.
ViaenpHas TEMJIOEMKOCTh BellecTBa. Pacyér

KOJIMYECTBA TCIJIOTHI ITPU TCILIONCPpEaaUuC

3.24

IlepBblIii 3aKk0H TepMOaMHAMUKU. [IpuMmenenue
IIEPBOrO 3aKOHa TEPMOJINHAMUKHU K
u3onporneccaM. ['paduyeckas uHTEpHIperanus

paboThI raza

3.25

TemnoBbie MamwuHbl. [lpuHUMOBL  AeicTBUS
TenjaoBeIXx MamwuH. [IpeoOpa3oBaHus sHEpruu
B TewIoBeIXx MammHax. Koaddumuenr
noniesHoro  geiictBust  (manmee —  KILJ)

terioBor MammuHbl. [{ukn Kapuo u ero KITJI

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKH.
HeobpatuMocTs mpolieccoB B MPHUPOJIE.
TennoBeie JIBHUTATCIIN. OKOJOTrHICeCKHUE

HpO6J’IeMH TCILIOOHCPT CTUKHU

3.2.7

Texnuueckue YCTPOMCTBA: JBUraTesb
BHYTPEHHETO cropanus, OBITOBOM

XOJIOJIMJIbHUK, KOHAULIMOHED

3.2.8

[TpakTnueckue pabotel. M3Mepenue yaeiabHOM

TEMJIOEMKOCTH

3.3

AI'PEI’ATHBIE COCTOSAHNA BEILIECBA. ®A30BbIE ITEPEXO/IbI

331

[TapooGpa3oBanue u KoHIeHcams. Vcapenue




u KUIICHHE. VY nenbHast TEmIoTa
napooOpazoBaHus. 3aBHCUMOCTh TEMITEPATYPhI

KHUIICHHA OT JaBJICHUA

AOcomoTHAaE M OTHOCHUTENBHAS BIIAXKHOCTD

332 BO31yxa. HacelleHHbIi nap
Tépnoe TEJIO. Kpucrannmueckue u
333 amopdHbIe Tena. AHHM3OTPONHS  CBOKCTB
- KpPHUCTAJLJIOB. Kunkue KpH CTaJLJIbL.
CoBpeMeHHbIE MaTEepHUAIIBI
334 [InaBienre W KpucTauM3auus. Y JIeJbHAs
o tenyora riaasieHus. Cyoaumanus
3.35 YpaBHEHHE TEIIOBOrO OanaHca
TexHuueckue yCTpOICTBA: TUIPOMETP W
336 MICUXPOMETD, KaJIODUMETP,  TEXHOJIOTUHU
o MOJIYYCHHsI COBPEMEHHBIX MaTE€pUajioB, B TOM
YUCIIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTrueckue paboTHI. H3mepenue
o BJIAJKHOCTHU BO3yXa
4 SJIEKTPOAUHAMUKA
OJIEKTPOCTATHUKA
i1l DJneKTpu3anus Tea. DIeKTpudeckuil 3apsa. [[sa
o BUJIa AJIEKTPUIECKUX 3aPSIIOB
[IpoBogHUKH, TUAJIEKTPUKU u
412
MIOJIYIIPOBOJHUKH
413 3aKOH COXPaHEHUs AJIEKTPUUECKOr 0 3apsjia
414 B3aumoneiictBue 3apsaoB. 3akoH Kynona
4.1 DneKTpuiecKoe noJie. Hanpsxénnocts
415 AJEKTPUY ECKOT'O oJsl. [Ipunuun
o cyneprno3unu.  JIMHUM ~— HANPSHKEHHOCTH
AIEKTPUYECKOT O MOJIS
416 PaGota cunm  9IMEKTPOCTATUYECKOTO  TOJIA.
o [Torenunan. PazHocTh MOTEHIINATIOB
417 [IpoBOHUKN M JUAJEKTPUKU B TMOCTOSSHHOM

QJICKTPUICCKOM I1OJIC. ﬂHBHeKTpI/I‘IeCKaH




IMPOHULIACMOCTb

DIJIEKTPOEMKOCTb. Konpaencarop.
418 DIIEKTPOEMKOCTh  IUIOCKOI'O  KOHJEHCATOopa.
DHeprus 3apsuKEHHOr0 KOHJEHcaTopa
TexHuueckre  yCTpOMCTBa:  3JIEKTPOCKOII,
419 AIIEKTPOMETP, DBJIEKTPOCTaTHUYECKasl 3allluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOpPOB, KOHAEHCATOP,
KCEpPOKC, CTPYHUHBIN IPUHTED
4110 IIpakTueckue paboTHI. N3mepenue

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

ITOCTOSIHHBIN RJIEKTPUYECKUI TOK. TOKH B PA3JIMUHBIX

CPEJIAX

YcnoBus CyII€CTBOBAHUA IIOCTOAHHOI'O

421 aJeKTpudeckoro Toka. Mcroununku Toka. Cuma
ToKa. [TocTOSIHHBII TOK
4.2.2 Hanpspxkenue. 3akon Oma 11 ydacTka 1emnu
423 DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE
o COMPOTUBIICHNE BEIIECTBA
424 [TocnenoBarenpHOE, napasienbHoe,
o CMEIIIaHHOE COSTMHEHUE MTPOBOTHUKOB
PaGora snektpuueckoro Toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MOIIHOCTB AMEKTPUUECKOTO TOKA
anekTpoaBwxkymas cuwia (manee — DAC) u
427 BHYTpPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA.
o 3akoH Owma [ TOMHOH  (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe 3ambikaHue
DNeKTpOHHAas IPOBOJIUMOCTH TBEPIIBIX
Y METAJIJIOB.  3aBUCHMOCTh  COMPOTUBIEHUS
o METaJIJIOB oT TEMIEPaTyphbI.
CBepXIpoBOJIUMOCTh
429 OnexTpudyeckuii Tok B Bakyyme. CBoiicTBa
o AIIEKTPOHHBIX MTyYKOB
4.2.10 [TonynpoBoguuku. CoOCTBEHHas U MpUMeEcHast




MMpOBOAUMOCTDL IOJYIIPOBOJHUKOB. CsoiicTBa

p-n nepexopa. [ToaynpoBOAHUKOBBIE TIPUOOPHI

4211

OJEeKTpUYECKUA  TOK B DJIEKTPOJIMTAX.
DeKTpoNInTHYECKas JUccoLuanus.

DNeKTpoIun3

4212

DNIEKTPUUYECKHUI TOK B rasax.
CaMOCTOATENBHBIIET W HECAMOCTOSTEIIBLHBIN
paspsia. PasnuuHble TUIIBI CaMOCTOSITEIBHOIO

paspsna. Momnus. [lnazma

4.2.13

Texnuueckue YCTpPOMCTBA: aMIIepMeTD,
BOJITMETP,  PEOCTaT, HCTOYHUKHA  TOKa,
IEKTPOHArPEBATEIIBHBIC puOopsl,
3IIEKTPOOCBETUTEIbHBIE TPHOOPBI, TEPMOMETP
COIIPOTUBJICHMS, BaKyyMHBbII IUON,
TEPMHUCTOPBI u ¢doTope3ucTopsl,

HOJ'IyrIpOBOI[HPIKOBLIﬁ AUO0oJ, raJIbBaHHUKa

4.2.14

[IpakTrueckue paboTHI. Nzyuenue
CMELIAHHOT O COEIUHEHHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpotuieHus. HaGmonenue

QJICKTPOJIN3a

11 KJIACC

Kon
pa3neiaa

Koanposepsiemoro
3JIeMEeHTa

HpOBepﬂeMble IJIEMEHTBI COAECPKAHUSA

4

SJIEKTPOJJUHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMAI'HUTHAA NMHAYKIA

43.1

IlocrossHuble MaruuThel. B3aunmojneiicTBue

IIOCTOAHHBIX MaroHuTOB

4.3.2

MaruutHoe mnone. BekTtop MarHuTHOM
uHAyKnuu.  IlpuHnun — cyneprno3uuud.
JIuaun wmarnutHOM wuHAYKUMH. KapTtuna
JUHUM  MAarHUTHOM  MHIAYKLIUU  TIOJIS

IIOCTOAHHBIX MarHuTOB




MaruutHoe MoJie NPOBOJHHMKA C TOKOM.
Kaptuna nuHuil nosiss JIMHHOTO HPSMOrO

INpOBOJHHMKA MW 3aMKHYTOI'O KOJIbBLECBOI'O

433 IPOBOJHUKA, KATYHIKM C TOKOM. OIBIT
Opcrena. B3anmoaencTere NpOBOIHUKOB C
TOKOM
4.3.4 Cunia Amnepa, €€ MOYyJIb U HallpaBJICHUE
Cuna Jlopenna, e€ Monyib U HalpaBJICHHE.
JIBoKeHUEe  3apsOKEHHOM — YacTUIbl B
435 OJTHOPOJAHOM MarHuTHoM Tone. Pabora
cunel Jlopenua
4.3.6 SIBneHmne 3J1€KTPOMArHUTHOM UHTYKIIHH
4.3.7 [ToTok BeKTOpa MarHUTHOW MHAYKIUH
OJ1C unayKuuu. 3aKoH 3JIEKTPOMarHuTHOU
4.3.8 unykuuu dapajes
BuxpeBoe oanektpuyeckoe mone. IJC
WHAYKIIMK B TPOBOJHUKE, JABUKYILIEMCS
439 MOCTYIATEIFHO B OJJHOPOJHOM MarHUTHOM
rnoJje
4.3.10 [IpaBuno Jlenma
NHnykTuBHOCTD. fIBJIEHHE CAMOMHAYKLIHH.
43.11
OJ1C caMouHAYKIUU
DHeprus MarHUTHOTO TOJIsI KATYIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE 1OJIe
Texnuyeckue  yYCTpONCTBA:  MOCTOSIHHBIE
MarHMThI, 3JICKTPOMAarHUThI,
4.3.14
AJIEKTPO/IBUTaTENb, YCKOPUTEIH
AJIIEMEHTAPHBIX YaCTHI], MHIYKIIMOHHAS 11€Yb
[IpakTrueckue paboTHI. N3zyuenue
MarHUTHOTO TIOJsI KaTyIIKAd C TOKOM.
4.3.15 HccnenoBanne JOEHCTBUS  MOCTOSHHOIO

Mar"uTa Ha paMKy ¢ TokoM. MccrienoBanue

SABJICHUA BHGKTPOMaFHHTHOﬁ HHAYKIOWH




KOJIEBAHM A 1 BOJIHBI

5.1

MEXAHWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

KomnebarenmbHass  cuctema. CBoOOIHBIE
koneOanus. [apMoHWYECKHEe KoJieOaHus.
511
[lepuon, wacrora, ammmTyga u (¢asa

KOJIeOaHui

IIpy>)xuHHBIN MasATHUK. MaTeMaTHudecKuit
512

MasiTHUK

VYpaBHEHUE TapMOHUYECKHX KOJIEOAHU.
5.1.3 Kunematnueckoe u IMHAMUYECKOE

omnucaHue KoiaebaTebHOI o JBHUXCHUA

[TpeBparienue SHEPruu npu
FapMOHHUYECKUX  KOJICOAHMSIX. CBs3b
514 aAMIUTATYAbI KoneOaHuil ACXOAHON
BEJIMYUHBI C aMIUTUTYIaMH KoJIeOaHHui e

CKOpPOCTHU U YCKOPEHHUSI

Konebatensublii  koHTyp.  CBOOOHIHBIC
ANEKTPOMArHUTHBIE KoJe0aHus B
UJCATBHOM  KOJeOaTenbHOM  KOHTYpeE.
>1 AHajorus MEXIy MEXaHMYCCKHMH |
AJIEKTPOMArHUTHBIMHU KOJIEOAHHUSIMU.

®opmyina TomcoHa

£ 16 3aKOH COXpaHEHHUs SHEPruu B HJI€aJTbHOM
K0J1e0aTeIbHOM KOHTYpE

BrIHyXIeHHBIC MEXaHUYECKHE KOJICOaHMS.
E17 Pe3onanc. Pe3onanchHas KpHBasi.

BBIHy)KI[ CHHBIC OJICKTPOMArHuTHBLIC

KoJIeOaHus.

Ilepemennpnii  TOK.  CHHYCOMIAIbHBIN
5.18

IIEPEMEHHBIN TOK.

MonHocTh IIEPEMEHHOTO TOKA.
5.1.9 AMIIUTYIHOE U JIEUCTBYIOIIEE 3HAUYCHHE

CHUJIbI TOKAa U HAITPSXKCHU A

5.1.10 Tpancdopmarop. [IponssoacTso, nepenaya




U TOTpeOJieHUue SIEKTPUUYECKONW HSHEPrHH.
DKOJIOTUYECKUE PUCKU MPHU MPOU3BOJICTBE
3JIEKTPUYECKOM SHEPrUM. Kynbsrypa
HCIIOJIb30BaHUsA AJIEKTPOSHEPrUn B

HOBCEIHEBHOI KU3HU

Texnudeckne ycTpoiicTBa: ceiicmorpad,

5.1.11 AIEKTPUYECKUI 3BOHOK, JIMHUUA
aJIeKTpolepeaay
IIpaktnueckne pabotel. MccienoBanue
3aBUCUMOCTH TEPUOAA MaJbIX KoJeOaHUil
5110 rpy3a Ha HUTU OT JJIMHBI HUTU M MaccChl

rpysa. HccnenoBanue IEPEMEHHOI'O TOKa B
LU M3 IOCJIEeN0BATEIbHO COCAWHEHHBIX

KOH/IEHCaTOpa, KaTYILIKU U Pe3UCTOpa

5.2

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuon.  Ckopoctb
pacmpocTpaHeHuss W JJWHA  BOJIHEL.

HonepeqHHe U IMPOAOJIbHBIE BOJIHBI

522

WuTepdepenmms u T paKIus

MECXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.

Bricora Tona. Tem0p 3Byka

5.24

DJEeKTpOMarHuTHbIE  BOJIHBL. Y CIIOBUS
U3IY4eHUs]  DJEKTPOMArHUTHBIX  BOJH.
B3aumnas opuenranus BektopoB E, B n v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢C

5.25

CBolicTBa  DJEKTPOMATHUTHBIX  BOJIH:
OTpa)KE€HUE, IMPEIOMIICHHE, MOJISIpU3aLusl,
madppakuus, wuHTepdepenuus. CKOpocTh

QJICKTPOMAriuTHBIX BOJIH

5.2.6

[MIxana 3JIEKTPOMATHUTHBIX BOJIH.
[IpuMeHeHuEe RIIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHL[I/IHBI paauocCBA3U W TCICBUACHUA.




Panuomnokarus. 3J'IeKTpOMaFHI/ITHOC

3arps3HEHHE OKPYKAIOMIEH Cpelibl

5238

TexHuueckne yCTpOHCTBA: MY3BIKAJIbHBIE
UHCTPYMEHTHI, yJIbTPa3BYKOBas
IUAarHOCTUKa B TEXHUKE U MEIMIMHE,
panap, paguonpuEMHHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neup

5.3

OIITHUKA

531

IIpsaMonuHeliHOe pacpOCTpaHEHHUE CBETA

B OJHOpoAHOM cpene. JIyu ceta

5.3.2

OTtpaxkxeHue cBeTa. 3aKOHBI OTpPaKEHUS
ceTa. [locTpoeHne M300pakeHuii B TIOCKOM

3epKaie

5.3.3

[peromiieHue cBeTa. 3aKOHBI IPETOMIICHHS
CBeTa. AOCOJIFOTHBII OKa3areib

MIpETOMIICHUS

5.34

ITormoe BHYTPEHHEE OTpa)KEHUE.
[IpenenpHbIl yroa MOJHOIO BHYTPEHHETO

OTpaKeHUS

535

Hucnepcust cBera. CHOXHBIH  COCTaB

Oemoro ceera. [{Ber

5.3.6

CoOuparone M pacceUBaIONIUE JIHH3BI.
Tonkasa snmH3a. DOKyCHOE paccTOsHUE U
ONTUYECKass  CHJla  TOHKOM  JIMH3BIL.
[Toctpoenue n3o6pakeHuit B coOMparonmx
U pacceuBarolux JmH3ax. Dopmyna
TOHKOM JNHWH3BL. YBEJIHMUEHHE, JaBacMoe

JIMH30H

5.3.7

IIpenesnbl IPUMEHNMOCTH T'€OMETPUUECKOMI

OIITUKH

5.3.8

Wutepdepenmust  cBera.  KorepeHTHBIE
HMCTOYHHUKH. YcnoBus HaOIrOAeHUS
MaKCHMYMOB u MHUHHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JIBYX

CI/IH(I)aBHLIX KOIr¢pCHTHBIX HCTOYHUKOB




Hudpakinus  cBera.  JudpakinuonHas

pemérka. YcnoBue HaOMIOEHUS TJIaBHBIX

5.3.9 MaKCUMYMOB npu MaJIcHHHU
MOHOXPOMAaTHYECKOT 0 CBeTa Ha
IUPPAaKIIMOHHYIO PEHIETKY
5.3.10 [Tonspuzanus cBera
TexHuueckne yCTpOMCTBA: O4YKH, JIyna,
¢doroanmapaT, NPOEKIMOHHBIM ammapar,
5.3.11 MHKPOCKOTI, TEIECKOII, BOJIOKOHHAS
OIITHKA, T paKLHOHHAS pelérka,
HOJISIPOUTL
IIpakTnyeckue paloTHI. N3mepenne
5310 nokaszareins npesomiieHus. Mccienosanue

CBOMCTB  HM300pakeCHWW B  JIMH3aX.

HaGnronenue nucriepcun cBera

BJIEMEHTbI CHHELIMAJIbBHOW TEOPUU OTHOCUTEJIBHOCTH

6.1

I'paHnnbl NPUMEHHMOCTH  KJIACCUYECKON
MEXaHUKH. ITocTtynatsl TEOPUH
OTHOCUTEIBHOCTHU: WHBAPUAHTHOCTH
MOAYJIsl CKOPOCTH CB€Ta B BaKyyMe,

MNPpUHOUII OTHOCUTCIIbHOCTH DHWHINTEHHA

6.2

OTHOCHUTEIIEHOCTD OJHOBPCMCHHOCTH.
3aMe,[[J'ICHI/I€ BpEMCHHU U  COKpAIlCHHC

JUTMHBL

6.3

DHeprust U UMIYJIbC CBOOOIHON YaCTUIIBI

6.4

CBsi3p Macchl C DHEPrUed W HUMILYJIECOM
CBOOOJHOM dYacTULbl. OHEPrus IMOKOs

CBOOOIHON YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OITUKHU

7.1.1

®otonbl. Dopmyna [lnanka cBsA3M 3HEPrun
dboToHa C ero YacTtoToi. OJHeprus u

UMIYIHC GOTOHA

7.1.2

OTtkpeiTHE U HccnenoBanue Gorodddexra.




OIIBITEI AT. CromeroBa. 3aKOHEI

doTorhdexra

7.1.3

VYpaBHeHue DUHIITEHHA s
doTorddekra. «Kpacnas rpaHuIa»

doTorhdekra
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JlaBnenue cBera. OnbiTel I1.H. JIeGeneBa

7.15

XUMHYECKOE JICHCTBHE CBETa

7.1.6

TexHuueckne yCTponcTBa: (OTOIIEMEHT,
dboTogaTUHK, COJIHEYHAs OaTapes,

CBETOIHO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbIThI
Pesepdopaa mo nccnenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHaﬂ MOJICIIb aTOMa

71.2.2

[TocTynaTsl Bbopa. Nznydenne u
norjonieHne (GOTOHOB IpU  IEpexojie
aToMa C OJHOrO YpPOBHS OJHEPrud Ha
npyroil. Bunsl cnektpoB. CiekTp ypoBHeH

SHEPruu aTomMa BOJ0poJia

7.2.3

BomuoBeie cBoiicTtBa yactuil. BoaHEI e
bpoiins. KopnyckynspHO-BOIHOBOU
nyamusMm.  udpakaus  371eKTpOHOB  Ha

KpHUCTaJIax

7.2.4

CrioHTaHHOE U BBIHYKACHHOC HU3JIYYCHUC.

YcTpoiicTBO M IpUHIUI paboTHI Ja3epa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTPAIbHBIN
aHau3 (CHEKTPOCKOM), Ja3ep, KBAaHTOBbII

KOMITBIOTED

7.2.6

[Ipaktnueckue  pabGorbl. HaGmonenue

JIMHEWYaToro CeKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Metonbl HaOMIOAEHUS W PETUCTPALIHU

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpBITI/Ie PaauOaKTUBHOCTH. OTMBITEI




Pesepdopna mo ompemeneHuio cocraBa
paanoakTUBHOro  u3nydeHus. CBoiicTBa
anb(a-, 6era-, raMMa-u3nydeHus. BiusHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPIraHU3MbI

OTkpeiTHE  TPOTOHA U HEUTpOHa.

Hyxnonnas monens sapa [eiizenbepra —

733 WBanenko. 3apsn sapa. MaccoBoe 4ucio
sapa. M3oTonsl
Anbda-pacna. DNeKTPOHHBIN "
MMO3UTPOHHBIN Oera-pacma. I'amma-
734 U3JIy4yeHHE. 3akoH PaaroaKTUBHOI O
pacnazna
DHeprust CBS3M HYKJIOHOB B  sjpe.
735 Snepubie cuinbl. J{egekT Macchl sapa
Snepubie peakiuu. JleneHne W CUHTE3
7.3.6
sanep
SAnepHslii peaxTop. TepmosinepHbIi
cunte3. IIpobmembl W MEpCHEKTUBEI
3. AJEPHOM  DHEPreTHKH.  ODKOJOTMYECKHE
ACIEKTHI SIIEPHON SHEPreTUKHU
OnemeHTapHble  4yacTulpl.  OTKphITHE
7.3.8 MO3UTPOHA. dyHIaMEeHTaIbHBIE
B3aUMOJICH CTBUS
TexHuueckne  yCTpOWCTBA:  JO3UMETP,
7.3.9 KaMmepa BuibcoHa, saepHBIM peakTop,
aToMHasi Oomba
[Ipaktnueckue pabotel. VcciegoBaHue
7.3.10 TPEKOB YaCTHI] (mo TOTOBBIM
¢dororpadusim)
OJIEMEHTBI ACTPO®U3UKU
Bun 3Bémnoro HeOa. Co3Be3mmsi, sipKue
81 3BE3/1b1, MJIAHETHI, UX BUAUMOE JIBUKEHUE
8.0 Conneunas cucrema. I[lmanersl 3eMHOM

rpynrIibl. IImaHeThI-TUTaHThI n ux




CIIYTHUKH, KAapPJIMKOBLIC IIJIAHCTLI. Marnsie

Tesra COJTHEYHOU CUCTEMBI

8.3

Conane, ¢orochepa u  atmocdepa.

ConHeyHass akTHUBHOCTD

8.4

Ncrounuk sHeprun ConHua u 3BE371

8.5

3BE31bI, HMX OCHOBHBIE XapPAKTEPUCTHKH:
Macca, CBETUMOCTb, pajJuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPaNBHBIA  KJACC — CBETUMOCTDHY.
3B&3bI  IVIABHOM  IOCIIENOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY IS

3BE3] TJIaBHOU OCJIICAO0BATCIIbHOCTH

8.6

BayTtpennee CTpOcHUE 3BE3.
COBpeMeHHBIC npeaACTaBJICHUA (o)
MIPOUCXOXKACHUN U 3BOJIOIMU CoJHIIa U 3BE3I.

OTallbl )KU3HU 3BE3]

8.7

Mneunsiii  Ilyte — Hama [amaktuka.
CnupansHast ~ cTpykTypa  lanmakTukw,
pacnpeneneHue 3BE34, Trasa U IIBUIM.
ITonoxxenne wu nwxkenue CosHua B
lanaktuke. Ilnockas wu  cdepuueckas

IOACUCTCMBI T"amakTuku

8.8

Tunel ramaktuk. PaauorajakTUKU |

KBa3apbl. UEpHBIE ABIPHI B SAPAX rajgakTUK

8.9

Bcenennaa.  Pacmmpenue  BceneHHOM.
3akon Xa00na. Pazberanue rajakTuk.
Bo3pact u pamuyc Bcenennoit, Teopusd
bonbmoro B3peiBa. Mogenb «ropsiuei

Bcenennoii». PennkroBoe uznyueHue

8.10

MacmrabHass ~ cTpykrypa  BceleHHO.
Mertaranaktuka. HeperméHnubie mpoOiaemMsbl

aCTPOHOMUU




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






