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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOCHHMsI OCHOBHOH 00pa3oBaTeIbHOU Mporpammsbl, mnpeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIICTIIIUMA TIpeTno/ilaBanusl ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickon denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepkanue mnporpaMMbl 10 (U3MKE HampaBieHO Ha (HOpPMUpPOBAHME
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOYyUEHHs], a TAKKe
VUYUTHIBAET HEOOXOJAMMOCTh pealu3allii MEXKIPEIMETHBIX CBsi3ed (Qu3uku ¢
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTaMu. B Hell onpeenstoTcs OCHOBHbIE
e U3y4eHUs! (PU3UKK Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus, MIAHUPYEMbIC
pe3ynbTaThl  OCBOEHHUS Kypca (U3UKMU: JIMYHOCTHBIC, MeETaIlpeaMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3HKe BKIIOUYACT:

e TIUIAHUPYEMBIC PE3YyJbTaThl OCBOCHUS Kypca (pU3MKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yaeOHoro nmpeamera « Ousnkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKrEe 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
NpUMEHEHUE (PU3NUEeCKUX 3HAHUW  OmpenesseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cpepe YHEPreTUKU, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOU BKJIa/l B (DOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHHBI
MUpa oO0ydJaromuxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSITh HAY4YHBIH METOJ
MO3HAHUS NP BBINOJHEHUN UMHU Y4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJIOKEH
psI uaeh, KOTOPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIIETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKA
o0benMHEH BOKpYr (¢u3nyeckux Teopuil. BenymuMm B Kypce sBisercs
(opMUpOBaHKE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus MNpEANosiaraeT HCIOJIb30BAHHE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICIEHUE CBSI3U Pa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusnku npeamnoaaraet 3HakOMCTBO
C IHMPOKUM KPYTOM TE€XHHYECKHUX M TEXHOJIOTUYECKUX INPUIIOKEHUN WN3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercss MOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMH Kypca (U3MKH Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMUpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZNYECKON TEOPUHU, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
IIPUHLINAIIOB B COBPEMEHHBIX MTPEACTABICHUAX O IPUPOJIE, TPAHNLIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-JesITeNIbHOCTHBIN MOAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
J11st 6a30BOr0 ypOBHA Kypca (PU3UKHU — 3TO UCHOJIb30BAHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIa0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0O0bEeTWHEHBI B OOIIUN CIHUCOK YYEHHYECKUX MPAKTHUYECKUX PaOOT.
Briienenue B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX ISt
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS] YYaCTHUKaMHU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus kKabuHeta ¢usuku. [lpu
3TOM OO0EcreunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU TMPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
IIOCTAHOBKY OIIBITOB I10 IIPOBEPKE MPEIIOKEHHBIX THITOTES.

bonplioe BHUMaHuE yAEISIETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
IIpu 3TOM 1711 pacUETHBIX 3aa4 IIPUOPUTETOM SIBJISIFOTCSA 3aa4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO paslena Kypca, TaK U UHTErpUpys 3HAHUS M3
pa3HbIX pa3ienoB. [[s KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBIISIIOTCS 3a/1aHUS Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (QU3MYECKOW MOJENM A CUTYyallMM IPaKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootserctBun ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mporecca 0a30BbI YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aThbCAd B YCIOBHUSX MPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOT0 1uKiIa. B xabuHete GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMeE 110
bu3HMKe yUSeHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKUE.

JlemoHCTpanmonHoe obopymoBanue (opmMupyercs B COOTBETCTBHH C
OPUHIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JEMOHCTpauud s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOyuarommuxcs. Temarnueckue KOMIUIEKTHI
71a00paTopHOTO O00OpPYAOBAaHUS JOJDKHBI OBITh IOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIIMH U3y4€HHUsI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca W CTPEMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (POpMUPOBaHUE
UCCJIEI0BATENBCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOIO MUPOBO33PEHHMSI KaK pe3yjIbTaTa U3yueHUs: OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUS C HCIHOJb30BAHHEM
bu3MYecKuX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU IS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX Lenei oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

npoliiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:

e MpuoOpeTeHne CUCTEMbI 3HaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3J€MEHTHI aCTPOPU3UKY;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATUA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUICHHs pa3IUYHbIX 3a7a4 C SIBHO 3a/IaHHOM
duznyecKkol Monebplo, 3a/Jad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manve GU3MYECKON MOCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TMOHWMaHWC (UBUYECKUX OCHOB WM TPUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS W TPOBEACHUS
GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETaruu UHGOPMAIIHH,
OTIpeIeNIEHUS TOCTOBEPHOCTH MOIYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHH IJISl Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJIaeT BBIOOP
MpoOBeNeHUsT J1a0OPaTOPHBIX PabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. ®usuka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (U3HKe.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusndecKkue 3aKOHbI M TEOPUHU. | paHUIBI TPUMEHHUMOCTH (PU3UYCCKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasloroBble W IM(POBBIE H3MEPHUTEIBHBIE MPHOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€puaJbHOW TOYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
ClioxkeHue nepemMenieHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelICHus
MaTepUaibHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonmHeHOE IBMKEHUE. [[BHKEHNE MaTEPUATIBHON TOYKHU MO0 OKPY>KHOCTH
C TIOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHENHAsA CKOPOCTb.
[lepuon u wactora obpareHus. LleHTpocTpeMUTEIBPHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeIavu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaKTEPHUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBanne TBMIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OPOIIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

HamnpaBneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMIKEHHUS C LEIBIO ONPEAEICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uiuu cui. Bropoit 3akon HeroToHa miist
MaTepuaibHOW TOUYKU. TpeTuii 3akoH HbroTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoJbxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHusl CKOJIbKEeHUS U cuiia TpeHus nokosd. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU JIBU)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccenenoBanre 3aBUCHMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U



pEe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akoHbl COXpaHEHUA 6 MEXAHUKE

Nmiynbc MaTepuaabHOM TOUYKHM (Te€na), CHUCTEMbl MaTEPHAIBHBIX TOYEK.
HMIiynbC cuiibl 1 U3MEHEHHME HMITYJIbCa TeEJA. 3aKOH COXPAHEHUs HUMIIYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pa6ora cuibl. MOIIHOCTH CHUJTBI.

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

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nedopMUpOBaHHOM NpyxkuHBL. [loTeHIManbHas 3Heprust Tena BOJIU3U IOBEPXHOCTH
3emuu.

[loTeHnmanbHble U HENOTEHUMANbHblE  Cuibl.  CBs3b  pabOTHI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOIAOMET, KOMED,
NIPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEpPIruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MoJgiekyasipHast Gu3nKa 1 TEPMOJIMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BeElIeCTBA. MOJEIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIleCTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HACATBHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa



CpellHEe KWHETUYECKOM SHEpruM TeIUIOBOro JBIKeHMs dvacTull raza. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME UCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBJICHUS U TEMITEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEeHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJUMHAMHYECKOU
CUCTEMBI U cTIOc00bI €€ n3meHeHus. KomnuecTBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsl TeIIOEMKOCTh BEIECTBa.
KosnuecTBo TEIIOTH pH TEIIONEpEaaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMHKH K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  IEMCTBUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kodap@uiueHT moie3Horo
nevctBus TemioBoil mamuHbl. [Hukn KapHo u ero xo3d@duIMEHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTHYECKUE MPOOJIEMbl TEIUIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.



Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Tela IpH TeIionepeaye.

OneIT N0 ainabaTHOMY paCUIMPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYYEHUSI COBPEMEHHBIX MAaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTE€pPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIECHUS KPUCTAUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. JIBa BUia 3JIEKTPUIECKUX 3apsAI0B.
[IpoBOIHUKM,  AMAIAEKTPUKHM U TOJYHNPOBOJHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsia.

B3zaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuHblil 2IEKTPUYECKUI 3aps.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuuyeckoro mojis. IIpuHoun
CYNEPIIO3ULIUHA JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TOJISL.

PabGoTa cun QJICKTPOCTATHYCCKOTI'O ITOJIA. HOTGHHI/IaH. Paznocth IMOTCHIUAJIOB.



[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anMoaencTBre HANEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

IIpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U AUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenbHOE, MapALIEIIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEeKTPOJBUKYIAsl CHjia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 1Jid OJHOM (3aMKHYTO#) 35ieKkTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOHUKH. CoOcTBeHHas u MpUMECHAas MPOBOJIUMOCTH
noJIynipoBOHUKOB. CBoiCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHn4eckrue YCTPOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,



BOJIbTMETP, PpEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBII TMO/1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre CUITbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHS LMAJIWMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE RJIEKTPOIUTOB.

M ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABUKYILIEH CHIIBI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runores3a, (Qpunueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX T, )KUJIKOCTEN U ra3oB.,
NIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJIMTHYECKAas  JIUCCOLManus,
raJIbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIIONb30BAHUEM MEXaHU3MOB,



y4€T TpeHUsT B TEXHUKE, MOJIIMITHUKHA, HUCIOJIb30BAHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YKCJI€ HaHOMAaTEpHaloOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE NOCTOSHHBIX MATHUTOB. MaruHutTHoe
nosie. Bektop MarHuTHOM MHAYKUWH. [I[pHHIIMI Cynepno3nIny MarHUTHBIX MOJIEH.
Jluanu MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHAYKIUAM TOJIS
MOCTOSTHHBIX MAarHUTOB.

MarauTHOE TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JnWHWUNA HHIYKIAA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBJieHUE. J[BH>KeHNE 3apsHKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYILAs Cula HWHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe nsnekrpuueckoe IMoje. DIEKTPOABMXKYIIAsd CWJIAa HWHAYKUAU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUMH. ODJIEKTPOJBIKYIIAsA  CcuUja
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckrue yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS IEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IMOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.



B3auMopelicTBUE IBYX TPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH HU3MEHEHUSA
MarHuTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEDAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJI€OaHMUA.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[IpyXVHHBIN MassTHUK. MaremMaTM4eCKul MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy raApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHWYECKUMU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIHyK€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennpli  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKUE PUCKH MpPU MPOU3BOACTBE 3JeKTposHepruu. KymnbTypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6mtonenue pe3onaunca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.



OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpuU MOCIENOBATENIBHOM COEAMHEHUH PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTU YU MacChl Ipy3a.

HccenenoBanre nepeMeHHOTO TOKA B LIEIN U3 ITOCIEA0BATEIBHO COETMHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

MexaHnnueckue BOJHBI, YyCIOBUSl pacnpoctpanenus. llepuwon. CkopocTb
pacrpocTpaHeHuss W JuIMHAa BOJHBL. [lomepeuHble W NpPOJONBHBIE  BOJIHBI.
HNuTtepdepenHus u uPppakuus MEXaHUUECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, 1udpakmus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6mronenune orpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YaCTOTON KOJeOaHMIA.

HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3anus, IMPpaxkuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.



OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LBer.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUe
U ONTHYEcKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0pakeHuil B cOOMpArOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHHuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TonnHOe BHyTpeHHEE oTpakeHre. Mozellb CBETOBOIA.

HccnenoBanue CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOA.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[Toydyenue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Toy4yeHue cexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKY.

HabGntogenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue nokazaress npesioMJICHUs CTEKIIa.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH
I'paHu1IBbl IPUMEHUMOCTH KJIaCCUUECKOM MexaHuKu. [locTynaTel ciennansHoM
TEOPUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe,



IMPUHOUITI OTHOCUTCIIBHOCTHU OHHIITEHA.

OTHOCUTENILHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU U COKpallleHUe
JUTHHEL.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruei U UMITYJIbCOM PEISTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmot K6anmoeou onNMuUKU
®dotonpl. ®opmyna [lranka cBs3u sHEprun (POTOHA C €r0 YACTOTOM. DHEPrUs
U UMITYJIbC (POTOHA.
OTtkpsiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

doTorpdekra. YpaBHenne DiiHmTeitHa st hoTodpdexra. «KpacHas rpaHuiia
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYeCKoe JeHUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nyueHne u moriiomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPIHH Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IaA.

BousiHoBBIE cBOlicTBa yacTull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Jyaju3M.

CHoOHTaHHOE U BBIHYXJICHHOE U3JIyYEHHUE.

TexHudeckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue nuHeyaToro crekTpa.



Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOeHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnto coctaBa paguoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMma-usnydeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HyknmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM OeTa-pacmaa. [amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob! HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (pu3nUYecKoil KapTUHBI MHpa.

TexHuyeckue yCcTpoMCTBa U IPAKTHUUECKOE IIPUMEHEHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToOMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpEKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUY U aCTPOPU3MKH

Otansl pa3BuTUA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBUKCHUE.

ConHeuHas cucrtema.

Connue. ConHeuyHass akTUBHOCTh. Mcrounumk sHeprum ConHua u 3BE3A.
3BE31bI, UX OCHOBHBIE XApAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE31bl IJIaBHOM MOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U dBoItonMM CoJsiHLA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Iyt — Hama [Mamaktuka. ITomoxenne n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.



MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsl ONPENICNICHUS TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOyIIapys U IPKHUE 3BE3BI.

HaoGmronenus B Teneckon JlyHsl, muraneT, Miteanoro Ilytu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COI[MATILHOM M ATUUECKOU cepax AesaTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUHN 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBICHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpoJiE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALNTHIECKON PEIIETKY, CIIEKTPATLHBIN aHAIN3.

l'eocpagpua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJ€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSICCHUIA.

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKLUHUOHHAs II€4b, pajap, pPaguONpUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-neub, MpOEKIIMOHHBINA amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEYHasi barapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO TpenMera «®Pu3nMKay HAa YPOBHE CPEIHETO OOIIETo
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI
JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Ousuka» T0IKHbI

OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OMbITA W OMbBITA JAEATEIBHOCTA B MPOIIECCE peain3allid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YyYaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3alINY;

YMEHHE B3aMOICHCTBOBATH C COIIMATILHBIMU MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'PAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasl 3CTETUKY HayYHOTO TBOPYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpPEC K Pa3IUYHbIM cdepaMm npodhecCHOHANbHOU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 0OJIACTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) DKO0JIOTHYEeCKOr0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKOW KyJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHHUE U OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie HAa OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMNbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) 1EeHHOCTH HAYYHOT'0 MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs (PU3UKH OCYIIECTBIISATh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIMpOBaTH W aKTyaJlu3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMBbIX
bU3MYECKUX SIBICHUSX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BAPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MPOOJIEM.
Ba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
busznuecKoil HayKu;
BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH



B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COJAEPKAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoO0pa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUE€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4ady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh IIOJIyYCHHBbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHHH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IE€PEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJEH, PEJIaraTh OpPUrMHAIbHbIE MOAXObI U PEIICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nnpopmanueii:

BJIAJ€Th HABBIKAMHU MOJyYeHUsS MH(pOpManuu (PU3MUYECKOTO COIAEPIKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJH3,
CUCTEMATHU3ALMI0 U HHTEpIpEeTanuio MHPOpMAMK Pa3IudHbIX BHIOB U (HopM
IIPE/ICTABIICHHUS];

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIOJI30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a]1a4 ¢ COOII0ICHNEM TPEOOBaHUI IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHMX HOPM, HOPM HH(OpPMALMOHHOU
0e3011aCHOCTH;

co37aBaTh TEKCTbl (PU3MYECKOrO COAEpPKAaHUSA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYEHUsI UHPOpPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATILHYIO
dbopMy npeacTaBIeHUS U BU3yaTU3alllu.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe el CTBUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOH JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W  CMAT4YaTh
KOH(JIMKTHI;
pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOIH30BAaHHEM



A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JECUCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh L[EJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ysbTaT no pazpabOTaHHBIM KPUTEPUSIM;

[pe/uiarartb HOBBIE IIPOEKTHI, OLIEHMBAaTh HUIEU C IIO3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbBIE YHHBepcaJbHble yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTECHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIaJE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPHUEMBI Pe(IIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATh DPEIICHUsA M0 UX



CHMIKEHHUIO;

OPUHUMATh MOTHUBBI WU apryMEHTbl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI U apTryMEHThl JPYTUX TMpPU aHalu3e pPe3yibTaToOB
NESITENIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OMIUOKH.

B mporiecce nocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
duszuke JUIE  ypoOBHS CpeAHEro oOmero o0pa3oBaHus Yy  OOydarOIIUXCS
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO0 CIIOCOOHOCTh MIOHUMATh CBOE 3MOIIMOHAIIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHA COOCTBEHHOW 3MOIMOHAIBLHOUN C(epsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIIATh THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTHMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K xonity o6yuenus B 10 kaacce nmpeaMeTHbie pe3yiabTaThl Ha 06a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEIICH:
MaTepuagbHas TOUKa, HHEpIUAIbHAsA CUCTeMa OTCYETa, a0COOTHO TBEPAOE TEJO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEN U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelieHnn (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUM CTPOCHHMS BEIIECTBA U
ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHUE,



CBOOOJ/IHOE TIaJIeHUE TeJ, JBMKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE NBUXKEHHE, CTPOCHHUE KUIAKOCTEH U TBEPIBIX TEll,
W3MEHEeHHEe Oo0BEMa TeJl MPU HarpeBaHUU (OXJIAXKIECHUM), TEIJIOBOE PAaBHOBECHE,
WClapeHne, KOHJICHCAlMs, IUIABJICHHUE, KPUCTAIUIM3ALUs, KUIICHUE, BJIAXXHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXY IMapaMeTpaMH COCTOSHHUA Ta3a B M30MPOIECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPsiJIOB;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIIONB3YS (DU3NYECKHUE BEIMYWHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMIYJIbC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM MPABHUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3yEeMbIX BEIWYUH, HX OOO3HAYCHHS U CIWHUIIBI,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIUYMHAMM;

OIMCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIE SBJICHUA,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSl XaOTHYECKOTO JIBMYKEHUS MOJICKYJ, CPEIHEKBAApATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJb3yeMbIX BCIHYHMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIe, HANPSKEHHOCTD MOJIsI, IOTEHINAJ, Pa3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEJIMUMH, UX OOO3HAYEHMs] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW 3HEPTUM TEIUIOBOTO JBHKEHHUSI MOJIEKYJI C
a0COJIFOTHOUM TeMmmnepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHHS
AJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasivyarh CIOBECHYIO
GbOpMYyJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE M YCIOBHUS (TpaHUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIHITHI ICWCTBYS MAITUH, MPUOOPOB M TEXHUIECKUX



YCTPOMCTB; paznuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KHU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCHOJB30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyrpoBaTh MpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJI0AKEHHOTO 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYILECTBISTh MPSAMbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
¢buKcHpOBaTh Pe3yabTaThl MOTYUYEHHON 3aBUCUIMOCTH (PU3NIECKUX BEJTMYMH B BUJIC
TaOIuUIl ¥ TPaUKOB, IETATh BEIBOBI 1O Pe3yIbTaTaM HUCCIIECI0OBAHUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000Opy1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCHOJB3YS (PU3HUECKHE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAWBATh JJOTUYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PAacCyXICHUH C ONMOpOH Ha M3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHE IBIICHUS,

UCTIONIb30BAaTh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIC
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WMCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH()OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecnieueHns OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMh U TEXHUUYECKHUMHU
YCTPOMCTBAMM, JJIi COXPAHEHHUS 3J0POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIOILEeH Cpejie;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeIsITh OOS3aHHOCTU U



IJIAaHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K koHiy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJieJIb aTOMa, HYKJIOHHasi MOJIE€Jb aTOMHOIO sipa MPH PEIIEHUU (PU3UUIECKUX
3aj1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKOWS, JEHCTBHE MArHUTHOTO IIOJISL Ha
IPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACHpPOCTPAHEHHE CBETa, OTPAXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHHUES, BOSHUKHOBECHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W MCKYCCTBEHHas

PaIOaKTUBHOCTB;
ONMKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, MHIyKTUBHOCTB
KATYILIKH, DHEPrus JJIEKTPUYECKOT0 M MAarHUTHOTO IIOJIEH, MEPHOJ U YacToTa
Koje0aHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsil U cuja ToKa B Ipolecce
TApMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs W EJAUHMIIbI, YKa3bIBATh
(b opMyIIBI, CBI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUUUMHAMH,

ONMCBHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUA W IPOLECCHI, HCIOIb3Ys
bu3nuecKkue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAWHMIIBI, YKa3bIBaTh (OPMYJIBI,



CBSI3bIBAIOIIME JIAHHYI0 (DU3UYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUECKON BEIUUMHBI,

aHaJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECcKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0OBATEILHOTO U MapaJIEILHOIO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIAH, 3aKOH MPSIMOJIMHEHMHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHa 171 doTodrddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHCHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAaCCOBOI0 4ucCia, nmocrynarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHYEeCKOe BBIPAKEHHE M YyCJIOBHS (TpaHUIBI, 0O0JacTH)
MIPUMEHHUMOCTH;

OMPENIENATh HAIIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cujibl JlopeHna;

CTPOUTh M OIMCHIBATh H300paKEHHE, CO37aBaeMOC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD DKCIEPUMEHTHI 110 HMCCIICAOBAaHUI0 (DU3UYECKUX SBJICHUN W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTAHOBKY M3 MPEJIOKECHHOTO 000pyI0BaHUS, IIPOBOJIUTH OIBIT B (POPMYIUPOBATH
BBIBOJIBI;

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEJTUYUH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

HCCIIeIOBATh 3aBUCHMOCTH (DM3UYCCKUX BEIMUHUH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHU: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIYyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadUKOB,
JieJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNS;

COOI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEICKON U TPOCKTHOU
NESATETLHOCTH C HCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000Opy10BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (DPM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33a/1auu
BEIOMPATH (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJMMbIC sl €€ pEeIICHHs, MPOBOJIUTh PAcuy€Thl U OLICHHBATHh PEabHOCTH
MOJTY4YE€HHOT0 3HaueHUsI (PU3UIECKON BEIIMUUHBL;

pelIaTh Ka4€CTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTUUECKU HEMIPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHHI C OMOpOM Ha HM3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H



(duznueckue SBICHUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAaLIMOHHbIE
TEXHOJIOTHUH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NIPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHOM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HH;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTaTh B TIpyHne C BBIIOJHEHHEM pAa3JIMYHBIX COLMUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElEsITh OOS3aHHOCTU U
IJIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aIEKBaTHO OIICHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE paCCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoTbI pecypesI
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3KKa ¥ METOIbl HAYYHOTO IIO3HAHUS 2 bubmorexa [IOK
' https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunewaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunavimia 7 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https//m.edsoo.xu/7f4 1bf72
Uroro no pazneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuotexa [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBEI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELLIECTBA. 5 bubnuoreka [IOK
) ®da30Bble NEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 DTIeKTpOCTaTHEA 10 I ! https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN IIeKTpUYECKH TOK. TOKH B 12 1 | bubnnorexa [JOK

Pa3IUYHEBIX CpE€aax

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




Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

22

68



11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakruueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypesi
Pa3nen 1. JIEKTPOAUMHAMMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubmmoreka [JOK
AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Ok 10 3 Eﬁfﬁfﬁsﬁgﬁ%mmgk
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnnoreka [JOK
) OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [JOK
4.1 3J1eMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.xu/741c97c
bu6mmorexa [IOK
4.2 Crpoermue aToma 4 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOE 47O 5 https://m.edsoo.ru/7f41c97¢
Hroro mo pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU




bu6mmoreka [IOK

5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3uKH 7 hitps://m.cdsoo.ra/Tf41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O06o0matroiee MOBTOPEHUE 4 ngg;;fgsaoggﬁ 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema Ka
n/n eMa ypo Bcero Kogl TPOJBHbIC HpﬁaKT"quK"e u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoTbI padoThbI pecype
®dusuka — HayKa O PUPOJE.

1 Hayunebie MeT(})]K bl HO?I»)HapHIfH 1 bubmorexa LIOK

¥ A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON e TEIbHOCTH JII0IeH
MexaHudeckoe JBHKEHHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubnnorexa [{OK
nBwxenus. [lepemenmenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubmmnoreka HOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubmuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO MAEHNUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUXEHUE.

7 JlllzmerHe mare i[IaJILHOfI TOYKH T10 1 bubmmorera LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[IpuHIUTT OTHOCHUTENBHOCTH
8 F&E)J'II/IJ'IHGSI HNuepunanbHbie CUCTEMBI 1 bubmmorexa LIOK
’ p HV https://m.edsoo.ru/ff0c3be8
orcyeta. llepBblii 3akoH HeroTOHA
9 Macca tena. Cuina. [lpuHnun 1 bubmuoreka [JOK

Cynepno3uiuu cuil. Bropoii 3akoH

https://m.edsoo.ru/ff0c3be8




HproToHa 111 MaTepualibHOM TOUKH
Tpetuii 3akon HeroToHa niis

bubnunoreka LIOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3aKoH BCeMUPHOTO TsiroreHus. Cuna

11 TSDKECTH. HCII))BaH KOCMUYeCKas buGnuorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnmnoreka HOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadpdunuent

13 TpeHust. Cuiia CONpOTUBIICHUS IPU Bbu6mmoteka [JOK
JBWXXEHUHU Tela B KUIKOCTHU WU https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpalareibHOE

14 JBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnoreka [JOK
tesia. MoMeHT cuiibl. [liieuo cuiel. https://m.edsoo.ru/ffOc41a6
YcnoBusi paBHOBeCHs TBEPIOTO TesIa
HNMnynsc MaTepuanbHOU TOUKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubmuorexa [IOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE TBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckast sneprus bubmuoreka [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETHUUECKOW SHEPT U
ITorennmansHas 3HEPrHUsl.

[loTeHumanbHas 3HEPrUs yIpyro
17 z[e(bopfmpOBaHHOﬁ gpymZHEI}.,r bubmaorexa LIOK
https://m.edsoo.ru/ff0c461a
[TorenuunanpHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
ITorennmanbHbBIE 1
13 HENMOoTeHIHaIbHbBIE CHIBL. CBA3b bubnunorexa LIOK

pa6OTBI HEIMMOTCHIMAJIBHBIX CHJII C
W3MEHEHHEM MEXaHHMIECKOM OHCPIruun

https://m.edsoo.ru/ff0c478c




CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPTrUuu

19

JlaboparopHas pabota
«HccnenoBanue cBsi3u paOOTHI CHITBI
C U3MCHEHHEM MEXaHHUYCCKOM
SHEPTHH TeJla Ha IPUMEPE
pAaCTSDKEHUS PE3UHOBOTO JKI'yTay

20

KontponbHas pabora o Teme
«Kunemaruka. /Ilnnamuka. 3aKOHbI
COXPAHCHHS B MEXaHHKE)

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIC ITOJI0KEHHS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABMKEHUE.
Tudppysus

XapaxkTtep IBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHuUsl Ta30B, KUIKOCTEH
Y TBEPIBIX TEN

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonugectBo
BemectBa. [locrossHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTrypa
u e€ usMmepenue. Illkana remneparyp
Ienascus

25

26

Wneansusiii ra3 B MKT. OcHoBHoe
ypaBHeHne MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPTUr
JBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4fde

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlameToHa. ["a30BBIC 3aKOHBI

28

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH




MEXy TapaMeTpaMH COCTOSIHHS
pa3peKEHHOTO ra3a»

I/I30HpOI_I€CCBI B UACAJIbHOM rasc€ u

bu6nmmoreka [IOK

29 uX rpaduyueckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpenHsis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoObI e€ n3MeHeHus. KonmuectBo bubnuorexa [JOK
TEIUIOTHI U paboTta. BayTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICATBHOTO
rasa

31 Bunae! renonepenaun buGnuorexa [IOK

A pedl https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BELIECTBA.

32 KonnuecTBo TEMNIOTHI MpH bubnnorexa [JOK
Tertonepenaye. AnuadbaTHbIN https://m.edsoo.ru/ff0c5¢36
nporecc
[IepBblil 3aKOH TEPMOAMHAMUKH U bubnuoreka [IOK

33
€ro IpUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B

34 pu (17)J e. Bropon 1::~:)aul<l0H bubmuorexa [JOK

PHpoZe. BTop https://m.eds0o.ru/ff0c6230
TEPMOJIMHAMUKH

35 [Mpunnun nevictust u KI1J] bu6nunorexa LIOK
TEIUIOBOW MallluHbI https://m.edsoo.ru/ff0c600a

36 [Tuxn Kapno u ero KITJI

37 DKooruyeckue npoodaemMbl
TETJIOOHEPTETUKH
O6006maromuit ypok

38 «MOJ‘II;( HI:II Has}ilp ¢uznka. OCHOBBI bubmorexa TIOK

AP ) https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KonTponbhas pabota no teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmorexa TIOK

TEPMOANHAMHKH >

https://m.edsoo.ru/ff0c6a50




[TapooOpazoBaHue U KOHICHCALIUS.

bubnunoreka LIOK

40 Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS M OTHOCHUTEIbHAS
41 BJIQ)KHOCTH BOo3ayxa. HacheIeHHbIH Bubmnorexa OK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammyeckue u
aMopdHEIe Teaa. AHU30TPOIUS
42 CBOfII)((tl’)FB KpHUCTAJIIOB }KTHp KHue Bubmorexa IIOK
P - AHA https://m.eds00.ru/ff0c65£0
KkpucTaibl. COBpeMEHHbIE
MaTepHuabl
IInaBienue U xpucTaLIA3AIIU.
43 Y nenpHas Tel'IJ'II?)Ta rmaBneII{lI/m Bubmmorexa OK
A ) https://m.edsoo.ru/ff0c6708
CyO6numarus
bubnunoreka LIOK
44 YpasHeHHe TEIIIOBOro bananca https://m.edsoo.ru/ff0c6820
DeKTpru3anus Tell. DIEKTPUISCKUN
45 3aps pI[Balllsn a DJIEKT quécxnx bubmorexa [JOK
PAL. a p https://m.edsoo.ru/ff0c6bcc
3aps10B
I[TpoBOHUKM, TUIIIEKTPUKHA U
46 H(I))J'I ﬂOBO I-;IfKI/I 3aK§H Bubmnorexa HOK
yip A ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUs JEKTPUUYECKOTO 3apsia
BsaumonelictBue 3apsaoB. 3aKoH
47 K J'IOHaHTO‘{e‘lHHﬁ F;HJ;KT HYECKUN bubnnorexa [JOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB IEKTPUIECKOTO
48 nosist. [IpuHIMn cynepno3suuuu bubmmnoreka HOK
ANIEKTPUYECKUX NoJe. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabora cnit 2neKTpoCcTaTHYECKOrO
49 noins. [Toren HainaaHOCTL Bubmnorexa HOK
) 1t ’ https://m.edsoo.ru/ff0c6f00
IIOTEHIINAIOB
50 [IpoBOAHMKY U AUDIIEKTPUKU B bu6muoreka [IOK

OJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018




51

52

JluanexTprudeckasi MpOHUIIAEMOCTh
OnexrpoéMkocTs. Konnencatop

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTopa. DHePrus
3apsHKEHHOTO KOHIeHcaTopa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcCaTopa"

[TpuHIMI NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amrmapara, CTpyHHOTro IpUHTepa.
DIeKTpOoCTaTUYECKas 3allIHTa.
3azemiieHue AIeKTPOpruOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHKKOB. JlabopaTopHas
pabora «3yueHue cMenanHoro
COETMHEHUS PE3UCTOPOB)»

PaboTa 1 MOIIHOCTH AMEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3axon OMa A5 TOJTHOM (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne DJ1C uCTOYHNKA TOKA U
€ro BHYTPEHHETO COITPOTHBIICHUS
PesepsHslil ypok. KonTponbHast
pabota o Teme "DneKTpoaHaAMHKA"
/ Beepoccuiickast mpoBepoyYHast

0.5

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74£0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7ae0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

61

pabora

O06o0maromuii ypok
«DNEKTPOAUHAMUKAY /

Bcepoccuiickas mpoBepouHas pabota

DNEKTPOHHAs IPOBOAUMOCTD
TBEP/ABIX METAJNIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

62

63

DIIEKTPUUYECKHI TOK B BaKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX ITYYKOB

[TomynpoBoiHUKH, UX COOCTBEHHAs
Y TIPUMECHAs TPOBOIUMOCT.
CaoiicTBa p—n-nepexo/a.
[TonynpoBoiHUKOBBIE TPUOOPHI

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

64

DIIEKTPUUYECKUI TOK B pACTBOpax U
paciuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
DIIEeKTPOIHN3

bubnuoreka [{OK
https://m.edsoo.ru/ff0c82ba

65

66

DIIeKTPUUECKHUI TOK B Ta3ax.
CaMOCTOSITeIIbHBIN U
HECaMOCTOSITEIIbHBINA pa3psIl.
Moanus. [1na3zma

DneKTprudeckue Mpruodopsl U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMmeHnenue. [IpaBuna TeXHUKH
0e301macHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ffOc84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0c86fc

67

68

KonTponbhas pabota no teme
«Qnekrpocraruka. [loctosHHbIN
3NEKTpUYECKHUl TOK. TOKHM B
Pa3IMYHBIX CPEIAX»

PesepBHeIit ypok. O600marommii
ypok 1o TeMam 10 kitacca

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c8a8a

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8f6¢
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11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udpoBbIe
n/n Tema ypoxa Bcero Konrpoubhble | IIpakrieckue f/I[Sy‘IEHPIH :)Iﬁlt)bal;osaTeanme
padoThI padoThI pecypeni
[TocTosiHHBIE MATHUTHI U UX

1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [JOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarauTHoO€e noJie MPOBOIHUKA C

’ ToKOM. OnbIT DpcTena. 1 bubnuorexa [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «M3yueHue

3 MarHIETHol;)o HOJI;I KaTYHIKI/Iy: 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBME MarHuTHOTO MOJISI Ha
POBOAHMK ¢ ToKkoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0O
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBME€ MArHUTHOTO TIOJIS HA

5 JBUKYLIYIOCS 3apSyKEHHYIO 1 bubnuoreka [IOK
yactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNIeKTpOMarHuTHasT WHYKITHSI.

IToTok BekTOpa MarHUTHOM

6 nHaykuu. 2J1C nHayknuu. 3akoH 1
ANEKTPOMATHUTHON UHAYKIIUU
®dapanes

7 JlaGopaTtopHnast pabota 1 1 bubnuoreka [JOK




((I/ICCJ'IC,I[OBaHI/IC SABJICHUSA
BHCKTpOMaFHHTHOﬁ WHAYKIUH

https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTH. SIBIEHUE
camounaykuuu. I/C
CaMOMHIYKIIUU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEeKTPOMarHuTHOE IOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

TexHu4eckue ycTpoucTBa U ux
MIPUMEHEHHUE: TIOCTOSIHHBIC MarHUTHI,
AJIIEKTPOMATHUTHI,
AEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
WHAYKIIMOHHAS TeYb
O6o6maromuii ypok «MarHuTHoe
noJie. DJIEKTpOMarHuTHas
UHIYKIHSD)

KoHTpoinbHast pabora 1o Teme
«MaruuTHOE 10JIe.
DNIeKTpOMarHuTHasE WHIYKITUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUUECKHE
konebanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUM.
IIpeBpatienue s3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojiebaHui Tpy3a Ha
HUTH OT AJTUHBI HUTH U MacChl
rpy3a»

14

KonebaTenbHbIi KOHTYD.
CBOOOIHBIE PIEKTPOMArHUTHBIE
Koie0aHus B HIcaILHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820




MECXKIAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHMSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTHHU B HJICATHHOM
K0JIeOATEIbHOM KOHTYpE

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

16

[Ipencrasienue o 3aTyxarmux
KoJieOaHusIX. BeIHYKICHHBIC
MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.
CunycougaibHbI IEPEMEHHBIN TOK.
MonHOCTh IEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U JEHCTBYIOLLEE
3HAYEHHUE CUJIbI TOKA M HAMIPSHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauncdopmarop. [IpousBozactso,
nepezaaya u norpediieHue
ANEKTPUYECKON SJHEPIUU

19

YCTpOoUCTBO U MPAKTUUECKOE
IIPUMEHEHHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
KynbTypa ncnosibzoBanus
JJIEKTPO’HEPIUH B ITOBCEIHEBHON
KU3HU

21

Mexaandaeckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon.
CKOpOCTh pacupoCTpaHEHUs U
JUTMHA BoJIHBL. [lonepeunsie u
MMPOAOJBbHBIC BOJIHBL

bubmuorexa [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKkopocCTh 3ByKa. [ pOMKOCTh

bu6mmorexa [{IOK




3ByKa. Beicora Tona. TemOp 3Byka
DNEeKTPOMarHUTHBIE BOJHBI, UX

https://m.edsoo.ru/ffOcccOc

23 CBOMCTBA U cKOpoCTh. [Ikana bubmorexa LIOK
p ’ https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paINOCBA3U U
24 TeneBuaeHus. Pa3zButue cpeacTs
cBs3u. Paguonokauus
75 KonTponbnas pabota «Konebanus u bubnmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonurHEHHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOU Cpejie. bubnnoreka [JOK
To4deuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBera. 3aKOHbI
27 oT paxceHI/m ceera. [loctpoenue bubmnorexa LIOK
p . p https://m.edsoo.ru/ff0cd4e0
M300paXEHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
78 BHYTPEHHEE OTpaKCHUE. bubnnorexka [JOK
[IpenenbHbIi yroa noaHoro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKEHUs
29 JlaGopatopHas pabora «3mepenue bubnnorexka [JOK
[OKa3aTeist MPEeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ffO0cd67a
JIunzel. [loctpoenne nzodpaxenuit
30 B JINH3E d)ng[ na TOHKOP'IpJIHHSLI bubmorexa [TOK
) pMY. ’ https://m.edsoo.ru/ffO0cddle
YBennyeHue JuH3bI
JlaGopaTtopHnas pabota
31 «HccnenoBanue CBOMCTB
U300paXeHUH B IMH3AX»
Hucnepcus cera. CroxkHbIM COCTaB
32 6enoro csera. L{Bet. JlabopaTopHas

pabota «HabmoaeHue nucnepcuu
CBeTa»




HNutepdepennus ceera. udpakmus

bubmuoreka [JOK

33 ceeta. [udpakimonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtuueckue MpuOOphl M YCTPOKWCTBA
35 U yCJIOBHS UX 0€3011acHOTO
IPUMEHEHUS
['paHuLIBI TPUMEHUMOCTH
36 KJIaCCHUYECKON MEXaHHUKH. bubmuoreka [JOK
[TocTynatel cienuanbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeJIEHUE Bubmioreka ITOK
p ) https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE ITTUHBI
DHeprus U UMITYJIbC
penSsTUBUCTCKOM yacTuibl. CBsI3b bubnnoreka [JOK
38 .
MACCBhI C JHEPTUEN U UMITYIIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbHnas pabora «Onrtuka.
39 OCHOBBI crIeIUAIBHON TEOPUHU Bubmiorexa ITOK
https://m.edsoo.ru/ff0ct6f0
OTHOCHUTEIILHOCTH
40 ®oronsl. opmymna [1nanka. bubnuoreka [IOK
DHeprus U UMNysibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE
bu6mmoreka [JOK
41 porospdexra. Omprrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHeHUE
42 SﬁHmTegﬂa ﬂnqs)[(b(bommb(gema bubmorexa LIOK
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpdexra
JaBnenune ceera. OnwiTe [1. H.
43 Jlebenera. Xumuueckoe JeiicTBHE bubmorexa LIOK

CBETa

https://m.edsoo.ru/ff0d04a6




TexHuueckue ycTpoicTa u
MPaKTUYECKOE TPUMEHEHUE:

44
dboTosneMeHT, GOTOATIUHK,
CoOJTHEYHast OaTapesi, CBETOIUO/T

45 Pemenue 3agaq mo reme «JIE€MEHTBI bubmuoreka [JOK
KBaHTOBOU OITHUKH https://m.edsoo.ru/ff0d0302
Mopeinb aroma TomcoHa. OnbIThI

46 Pe3§pq)op}:[a 10 PACCESIHUIO 0O~ bubmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [ lnanerapuas Mmoaens atoma
bubmuoreka [JOK

41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

48 IIpU [IEPEX0JE€ aToMa C OJTHOIO bubnuoreka [JOK
YPOBHS SHEPTUH Ha APyroi. Bubl https://m.edsoo.ru/ffO0dOafa
CIIEKTPOB
BomnHoBbIe cBoiicTBa yacTull. BosiHbI

49 ne bpoiura. Kopryckynsipao- bubnuoreka [IOK
BOJIHOBOM Jyasnin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JTyUYeHUE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiThl Pesepdopaa no bubnuoreka [IOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3JTYYECHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3iydyeHus. BiausHue
PaIuoOaKTUBHOCTH Ha KUBbIE
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3otomnbl. Anbda-pacma. bubmuorexa [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMmma-u3nydyeHue

53 DHeprus CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356




54

55

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPreTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3UTpoHa. MeTOo Il HAOIOICHUS U
pPEruCTpaluy dJIEMEHTAPHBIX
gactul. Kpyruislii crou
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3nYECKO KapTUHBI MUPAY

OTanbl pa3BUTHS aCTPOHOMUMU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHHE aCTPOHOMUU. Buj
3BE3HOrO Heba. Co3Be3usl, ApKue
3BE3/1bl, IUIAHETHI, UX BUAMMOE
nemxenne. ConHeyHas cucreMa

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

56

57

58

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3 ]

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/bI TTIaBHOU
IIOCJIEI0OBAaTEIbHOCTH. BHyTpeHHEe
cTpoenue 3B€311. COBpeMEHHBIE
IIPEACTABIICHUS O IPOUCXOKACHUU U
sposony CosHIa U 3BE37

Mieynsiii [1yre — Hama
T'amaxTuka. Ilomoxenne u IBMKSHUE
Comnnna B 'amaktuke. ["'anakTuku.
UEpHbie IbIPHI B siApax ralaKTUK

59

60

Bceenennas. Pas0Oeranue rajakThk.
Teopus bosnpioro B3peiBa.
PenukroBoe uznydeHue.
MertaranakTuka

Hepermennsie mpobiaembl




61

ACTPOHOMUH

KoHTtposbHas pabota «J1€eMEeHTHI
ACTPOHOMHMH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢pusuku
Y aCTPOHOMHUHM B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIIMAIbHOM B
ATUYECKOH chepax NesaTeIbHOCTH
YyeJsioBeKa

63

64

O6o6maromuii ypok. Pons u Mmecto
(U3UKH U ACTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

O6o6mmaromuii ypok. Ponb
¢du3nveckoit Teopun B
(bopMUpOBaHUY MTPEACTABICHUN O
¢du3nUecKoil KapTHHE MUpa

65

66

O6o6maromuit ypok. Mecrto
(bu3nIeCcKoil KapTHHBI MUPA B
00111eM psAly COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeJCTaBICHUN O IPUPOE
PesepBHbIil ypok. MaruutHoe moue.
DJeKTpOMarHUTHAS HHYKIIUS

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIbHOCTH

68

Pesepnsrii ypok. KBantoBas dusuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM

00pa3oBaTeJIbHOM NMPOrPaMMBbl CpelHero 001ero 00pazoBaHus
JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(hOpMHUPOBAHUH COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH
JIonen

Y4UTHIBAThH TPAHUIBI TPUMEHEHHS U3YUEHHBIX (PU3NUECKIX MOETCH:
MaTepuaibHas TOYKa, WHEpIHAIbHAsA CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPIOE TEJO, UICATbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUIKOCTEN U
TBEPABIX TEJ, TOYCUHBIH JJICKTPUUECKHUH 3apsii — MpH PEUICHUU

Q)HSH‘ICCKI/IX 3aJa4d

10.3

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOH TeOopuu
CTPOCHMsSI BElIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE NMPSMOIMHEITHOE IBM)XEHHE, CBOOOJHOE MaieHHE
TEJ, JBIKEHUE IO OKPYKHOCTH, WHEPIHsS, B3aUMOJICHCTBHE TEI;
mud¢ys3us, OpOYHOBCKOE JBUKEHHE, CTPOEHHE KHJIKOCTEH U
TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU  HarpeBaHUU
(oXJax<JIeHWN), TEIJIOBOE PaBHOBECHE, WCIAPEHHE, KOHACHCAIIWS,
IUTaBJIEHUE, KPHUCTAUIM3allusd, KHUIIEHHWEe, BIAXKHOCTh BO3YyXa,
NOBBILIICHUE JaBJEHHUS Ta3a IpH €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXIy IapaMeTpaMd COCTOSIHHMS ra3a B

M30Mpolieccax; JIEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsIIOB

10.4

OnucelBaTh MEXaHUYECKOE JBW)KEHHE, HCIOIb3ysl (PU3NYECKUe
BEJIMYMHBI: KOOPIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tella, KUHETHYecKas DJHEprus,
NOTEHIMAJbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb; NpPH OMNMCAHUM IPABUIBHO TPAKTOBATH (U3NUECKHUN
CMBICJI HCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUeHWs] M EIUHULBL,
HaXOJIUTh (POPMYIIbI, CBS3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIUYHHY

C ApYTuMHU BCINYHUHAMU

10.5

OnuceIBaTh HN3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€l M TEIUIOBEIE

SABJICHUA, HWCIOJIb3Yys (1)I/I3I/ILI€CKI/IG BCIIMYMHBI. OaBJICHUEC TIasa,




10.6

TEeMIlepaTypa, CpedHsAsd KHUHETHYecKass DSHEpPIUs XaoTHUYECKOro
JBUKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUJIOTHI, BHYTpPEHHsA OHHeprusa, paborta rasa,
KO3 (PUIMEHT TOJIe3HOr0 JACWCTBUS TEIJIOBOTO JABUTATENs; MpHU
ONMHMCAaHWU  TPABWIBHO  TPAaKTOBaTh  (UBMYECKHHA  CMBICI
UCIIOJIb3YeMBbIX BEIMYMH, UX O00O3HAUYEHUS M E€IMHUIBI, HAXOIUTh
dbopMynbl, CBS3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIMYHUHY C

APYruMH BEIIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHME CBOMICTBA BEIIECTBA H
DIIEKTpUYECKUE SBJICHHS (TPOLIECCHI), HCIONB3Yysd (pu3mdeckue
BEJIMYMHBI:  QJIEKTPUYECKUH  3apsia,  DJIEKTPUUECKoe  MOJIE,
HanpspKEHHOCTh MOJISA, MOTEHIHMall, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMHCAaHUM  TMPABUIBHO  TPAKTOBaTh  (PU3MYECKH  CMBICT
UCIOJIb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U €AMHMUIIBI; YKa3bIBATh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHUUHY C IPYTUMHU

BCINYHNHaAMH

10.7

10.8

AQHATM3UPOBATh (PU3UYECKUE TIPOLECCHl W SIBJICHUSA, HCIIONB3YS
¢u3nyeckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TATOTEHUS, I,
IT n III 3axonb! HpIOTOHA, 3aKOH COXPAaHEHHUS MEXaHUYECKOU SHEPI UM,
3aKOH COXPAHEHHUs UMITYJIbCA, IPUHIIMII CYTIEPIIO3UIIMH CUJI, TPUHIUI
paBHOIIpaBUs HMHEPUHMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO0 CTPOCHUS BEILECTBA, TA30BbIE 3aKOHBI, CBA3b
CpPEIHEW KMHETHUYECKOW DHEPrUU TEIJIOBOIO ABUKCHHUSA MOJIEKYJ C
a0COJIIOTHOM TeMITepaTypoH, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpPAHEHHUsI IJEKTPUYECKOro 3apsaa, 3akoH KynoHa; mpu 3TOoM
pas3nnyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €Tr0 MaTeMaTHYECKOe
BbIpQ)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIE NMPUHLUIBI ACUCTBUS MAaIIMH, NPUOOPOB U
TEXHUUYECKHUX YCTPOWCTB; pa3IuyaTh YCIOBUS HX 0€30MacHOro

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBINOTHATE SKCIIEPUMEHTHI IO UCCIeI0BAaHUIO (PU3NUECKUX SBJIECHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa, coOMpaTh  YCTAaHOBKY W3  MPEIOKEHHOTO

000py0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

OcCymiecTBISITh TMPSMbIE W KOCBEHHBIE H3MEpeHUs (HU3HUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEPEHUs U

HCITIOJB30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpGHIHOCTCfI HSMepeHI/Iﬁ




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (PHU3UYECKUMHU BEITUYMHAMH C
UCIIOJIb30BaHUEM MPSAMBIX H3MEPEHMI; IPU ITOM KOHCTPYHPOBATh
YCTAHOBKY, (PMKCHUPOBaTh PpE3yJIbTaThl MOJYYEHHOH 3aBUCHUMOCTH
(bu3n4ecKrx BEIUYUH B BUJIE TaOIUI] U IrpadUKOB, e1aTh BHIBO/BI 110

pe3yJsibTaTaM MCCIIEI0BaHUs

CoOmomaTe mpaBmiia 0O€30MacHOrO Tpylda MpH  IPOBEIACHHH
UCCIICIOBAaHN B paMKaxXx Yy4eOHOTO JKCIIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

10.14

10.15

10.16

Pemartp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCIONB3YS (hM3MUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalM3a
YCIIOBUSL 3aJladydl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3HYeCKre BETMYUHBI B (OPMYJIIbI, HEOOXOUMBIC JUTSI €€ PEIICHHSI,
MPOBOJUTh PAacyY€Thl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3Ha4YCHUA (bHSquCKOﬁ BCJIIMYHMHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOIT'MYCCKHU
HCMIPOTHUBOPCUUBYIO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOPOﬁ Ha U3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHU

Hcnonp30BaTh Mpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JUIsl TOUCKA, CTPYKTYpPUPOBAHMS,
UHTEpHpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TOMYJISIpHON
uHpOpMaLKH, TOTYYEHHOW U3 PAa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyt0 HH(OPMALIHIO

[TpuBOANTE MpHUMEpPHI BKJIAZa POCCUHUCKUX U 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHHYECKUMH YCTpOMCTBaMH, JJsi COXpaHEHHUs
3I0pOBbS M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B

OKpYKalolleu cpene

10.18

PaboTats B rpy1ine ¢ BHIOTHEHUEM PA3IMYHBIX CONMATBHBIX POJICH,
IJIaHUPOBATh  paboOTy TpPyNIbl, paUUOHAIBHO pacHpenessiTh
00s13aHHOCTH W TUIAHUPOBATh JEATEIbHOCTh B HECTAaHIAPTHBIX
CUTYyaIlMsAX, aJeKBaTHO OLICHUBATh BKJIAJ KAKJIOTO U3 YYACTHHKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoOil MpooOieMbl

11 KIIACC




Kon
MpPOBEPAEMOro
pe3yJbTara

11.1

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
JleMoHCTpHpOBaTh Ha TIpUMEpax poJib H MeCTO (U3UKH B
($hOpMHUPOBAaHMK COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUPa

11.2

Y4uUTHIBaTh IPAaHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN JJICKTPUYECKHUN 3apsl, siAepHas MOJEIIb aTOMA, HYKJIOHHAs

MOJCJIb aTOMHOI'O Apa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

11.3

PacrioznaBath ¢usznueckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTb, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MAarHUTOB,
DIICKTPOMArHUTHAs WHAYKIUS, JCHCTBUE MAarHUTHOTO TOJS Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3aps, 3JICKTPOMAarHUTHBIC
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEpPCHs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEHYATOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh UW3YYCHHBIC CBOKMCTBA BeImIeCTBA (DJICKTPUUYECKUE,
MAarauTHBIC, OIITUYCCKUEC, DJICKTPUUCCKYIO IPOBOJUMOCTE PA3JIMYHBIX
Cpel) © DSIEKTPOMAarHUTHBIE SBJICHHS (MIPOLIECCHI), HCIOIB3Ys
dbuznyecKkue BENUYHMHBL: DJJCKTPHUUECKUW 3apsj, Ccujla TOKa,
JIEKTPUIECKOE  HAMPSIKCHHE, OJJCKTPHUECKOE COMPOTHBIICHUE,
pazHocTh noteHnuanos, JJIC, paboTta Toka, HHIYKIIUS MarHUTHOTO
nonsi, cuna Ammepa, cuna JlopeHma, WHAYKTHBHOCTh KaTYIIKH,
DHEPrus IEKTPUUECKOT0 M MarHUTHOTO TOJEH, MepHoa U 4acToTa
KoJieOaHui B KoJIeOaTeIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce
TapMOHUYECKHX  JJIEKTPOMArHUTHBIX  KojebaHu#,  (OKycHOE
paccTosiHUE W ONTHYECKas CHJIA JIMH3BI; MPU OMUCAHUU MPABUIBHO
TPakToBaThb (U3UYECKUH CMBICT HCHOJB3YEMBIX BEIUYHMH, HX
0003HaYeHHs] M EIUHUIBL, YKa3blBaTh (HOPMYIbI, CBS3bIBAIOIIUE

JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BeTUUUHAMHU

11.5

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA HW  IIPOLECCCHI,

HCIIOJIb3Yys (I)I/IBI/I‘-IQCKI/IG BCJIMYUHBI: CKOPOCTH J3JICKTPOMAIHUTHLIX




BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepPHUO/JI II0JIypaciajga, 3HEPrus CBSA3H aTOMHBIX S7€p; IIPU ONMCAHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (DOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU

BCIWMYHMHaAMU, BBIYHUCIATh 3HAYCHUC (1)I/I3I/I‘-I€CKOf/'I BCINMYUHBI

11.6

11.7

11.8

11.9

11.10

AHanu3upoBath (pU3MYECKHE TPOLECChl M SBJICHUS, HCHOJb3Ys
¢u3nueckne 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
IIOCJIEA0BATENBHOIO U IAPAJLIEIBHOIO COCIUHEHUS IPOBOJHHUKOB,
3akoH Jxoyns — JleHnna, 3aK0H 2J€KTPOMarHUTHOM MHIYKIUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS CBETa, YypaBHEHME OMWHIITEWHa U
doro3dexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITYJIbCA, 3aKOH COXPAaHEHHUsS DJJIEKTPUUYECKOro 3apsiaa, 3aKoH
COXpaHEHUs MacCOBOIO  4YHCJIA, INOCTynarsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnaja; IMpH 3TOM pa3IM4YaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HHAYKIIMU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

CTpOI/ITB n  OIIMChbIBATh I/I306pa)KeHI/Ie, co3aaBacMoO€ TIIIIOCKUM

3€pKajoM, TOHKOW JINH301

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NYECKUX SBJICHUI
U IIPOLIECCOB C UCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHMUI;
pu 3ToM (OpMYIHPOBATE IPOOIEMY (3a/1a4y) U TUIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAHOBKY U3  MPEUIOKEHHOIO
000py0BaHNsl, TIPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBisATh MNpsMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJBHBIM COCOO M3MEpEeHUs U

HCITIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCHIHOCTeﬁ HSMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEJTMYHH C UCITOIH30BAHUEM
NpSMBIX HM3MEPEHUM; TMpPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUpPOBATh PE3YNbTATHl MOTYYCHHOW 3aBUCHUMOCTH (U3HUECKUX
BEJIMYWH B BUJIC TAOIUIT U TpaHUKOB, IETaTh BHIBOBI IO PE3yJIbTaTaM

HCcCiIca0BaHusA

11.12

CoOmtomath mpaBuia 0O€30MacCHOrO TpyJda TP  TMPOBEICHUU
HCCIIeIOBaHU B paMKax ydeOHOro »SKCIepUMEHTa, Yy4eOHO-

PICCJIGI[OB&TCHBCKOP'I n HpOeKTHOfI ACATCIBHOCTHU C UCIIOJIB30BaAHUEM




11.13

11.14

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOpHOTO 000pYH0BaHUS

Pemarp pacuétHble 3a1a4u ¢ SIBHO 33aJJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (DM3MUECKHUE 3aKOHBI M MPHHIIMIIBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJauydl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckre BeIUUMHbBI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ perIeHHUs,
MPOBOAUTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJYYEHHOTO

3HA4YeHUs1 (PU3NIECKOHN BETHMUMHBI
Pemate  KayeCcTBEHHBIE  3aJaud:  BBICTPAWBaThb  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUI C OIIOPON HA U3YUYECHHBIE

3dKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SBJICHUA

11.15

Hcnonp30BaTe MpHU pelmIeHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUpOBAHUA,
UMHTEpIpeTallil U MpeJICTaBIeHHUs] yUeOHOH M Hay4yHO-TIONYJISIpHON
uH(pOpMaLnK, [TOJIyYEHHON U3 pa3IN4YHbIX UICTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh M0JIy4aeMyl0 HH()OpMaLUIo

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI AEUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KUKE B MOBCEIHEBHOM
KU3HU i o0ecriedeHusi Oe30MacHOCTH TpH  OOpalieHUuH C
npubopaMl M TEXHUYECKUMH YCTPONCTBAMH, M COXpPaHEHHS
3I0pPOBb. M COOIOJIEHUST HOPM DKOJOTHYECKOrO TIOBEIEHUS B
OKpYKarollen cpee

PaGoTath B rpyrmie ¢ BBIMOIHEHHEM PA3MYHBIX COLUATBHBIX POJIEH,
IUIAHUPOBATh ~ pabOTy  TPYMIBI, PAIMOHATBHO  PaCHpPEEIsITh
00s[3aHHOCTH U IJIAHUPOBATE JACATCIIBHOCTE B HECTaAHAAPTHBIX
CUTYyaIlHsIX, a/IeKBaTHO OIEHWBATh BKJIAJ KaXKIOTO W3 YYaCTHHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMoi poOIeMsbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

pa3aejia JEMCHTA

Kon Kox npoBepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

1.1

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

®usuka — Hayka o npupoxae. Hayuneie
METO/1bI II03HaHUS OKpYsKarouero Mupa. Poip
JKCIIEPUMEHTa U TEOPUM B  Ipolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mKe

1.2

2.1.1

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnnn coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHPOBAHUU COBPEMEHHOM
Hay4HOW KapTHHBI MHpa, B IPAKTUYECKOH

JIeSTEIbHOCTH JTIOAeH

MEXAHHKA

##HPari#KMMHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

neuxeHust. Cucrema orcuéra. TpaekTopus

2.1

[lepemenienue, cKOpOCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHON TOYKH, UX IMPOCKIUU HAa OCH
CUCTEMBI KOOPJAMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEMHOE IBIKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHMUH, IIyTH U IIepeMelleHus

MaTepUaIbHOU TOUKH OT BpEMEHU




2.1.4

2.1.5

2.1.6

2.1.7

CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaICHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEPUAIbHOM  TOYKH IO
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JBUKEHHUE CHApSJOB, LICIIHBIE U PEMEHHBIE
nepegadu

IIpakTrueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIEHUS MEXAY MyTsMU,
MIPOMICHHBIMU TEJIOM 3a IOCJIEA0BATEIIbHbBIE
paBHbIE  INPOMEXKYTKM  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
NBIDKEHUSI IIIapUKa B BSI3KOM JKHUJIKOCTH.
W3yuenne nBUKEHUS Tena, OpPOLIEHHOTO

TOPHU30HTAJIBHO

22

221

222

#HPari#H## IMHAMUKA

IIpunnun  otHocurensHOCTH  [anuites.
IIepBeii 3axkoH HeroTona. HMHepunanbHble

CHUCTEMBI OTCUETA

Macca tena. Cuna. [lpuHnun cynepno3unun

CHUJI

223

224

Bropoii 3akoH HeroTOHa 111 MaTepHalIbHON
TOYKM B HMHEPLUUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3axkon HeroToHa mis
MaTEpUAIbHBIX TOYEK

3akoH  BceMupHoro Tarorenus. Cuia

Tskectu. IlepBas kocmHuueckas CKOpOCTb.

Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs




CKOJBXKEHUST M  CHJla TPEHUS  IOKOS.
Koaddunuent tpenns. Cumia conpoTuBieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

227

228

229

[TocTynarenbHOe U BpalareibHOE JBUKEHUE
abCoIOTHO TBEPIOTO Tema

MOMEHT CUJIbl OTHOCUTEIHHO OCH BpalllCHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO
tena B 1CO

TexHuyeckue yCTpOICTBa: MOALIUITHUKY,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue padboTsl. M3ydenne nBrkeHUs
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JeiicTBMeM Heckonbkux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMoOil MpyKUHE U PE3MHOBOM
oOpasmie, OT BENUYUHBI WX Jedopmaiuu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEP/IOTO TeJa, UMEIOIIET0 OCh BPALCHUS

2.3

###Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepuanbHbIX TOuYeK. MMmynasc cuiibl U
M3MEHEHHE UMITyJIbCca Tela
530 3akoH coxpaHeHus wummyinsca B HMCO.
o PeakTuBHOE ABMXEHNE
233 Pabota cuibl
234 MomHOCTb CHIIBI
535 Kunernueckass  sHeprus  MaTepHAIBHON
o TOUYKH. Teopema 0 KHHETUYECKON IHEPTUU
[lorenumaneHas sHeprus. I[loTeHuuanpHas
236 SHEprus yIpyro nehopMUPOBaHHOM
o npyxuHsl. lloTeHuunanbHas sHeprus Tena
BOJIM3H OBEPXHOCTH 3eMIIU
537 IloTeHnManpHBIE U HEMOTEHIUAIBHBIE CHIIBI.

CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CHJI C




N3MCHCHUCM MEXaHUYECKOMH OHCPIrun
CHCTEMBI TECII. 3aKkoH COXpPAaHCHUA

MEXaHUYECKON IHEPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHu4eckue yCTpONCTBA: IBUKCHUE PAKET,
o BOJIOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[Ipaktrueckue paboThl. M3ydeHue CBs3H
5310 CKOpPOCTEM Tel IMpU HEyNpyrom  yiape.

HccnenoBanue CBs3U pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHMYECKOM OHCPIUu TCJia

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

##H#Par####OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHbBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-
KUHETHYECKON TEOpHUH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUsI Ta30B, KUJIKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.1.3

3.1.4

Macca wmonekyn. KonnuecTBo BeliecTsa.

[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkama temneparyp Lenscus

3.1.6

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON SHEpPruu TEILIOBOT'O
IBWKeHUs vactull rasa. Illkxana temmneparyp

KenbpBuna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA

3.1.8

I'azoBble 3ak0HBI. M30mponeccsl B U1eaabHOM

ra3c€ C IMOCTOSIHHBIM KOJIMYECTBOM BECHIICCTBA.




M30TEepMa, U30X0pa, U300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[Ipaktuueckue paboTsl. M3Mepenue macchl
BO3/1yXa B KJIACCHOM KoMHare. MccinenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOI'0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmoauHamuueckass cucreMa. BHyTpeHHsS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

322

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIrUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

324

Buapl Tersonepenayu: TEIIONPOBOIHOCTb,
KOHBEKIIHSI, H3Ty4eHue. TerioéMKOCTh Telna.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

IIepsbiit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKHU K U30IIPOLIECCaM.

I'padmueckas unTepnperanus padboTsl ra3a

325

Tennossle MamuHbl. [IpuHIMDEL nelcTBUSA
TETIOBBIX MamuH. [IpeoOpa3oBanus sHepruu
B TemioBbiX MammHax. Koadduument
nosiesHoro  geiictBus  (mamee —  KIIM)

teruioBoi MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B HMPHUPOJE.
TemoBele  nmBHUraTenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CrOpaHus, OBITOBOA

XOJIOAMIIBHHK, KOHIUITHOHED

3.2.8

[IpakTrueckue paboTEHL. N3mepenne




YAEIBHON TEIIIOEMKOCTH

33

###Par####AI'PEI’ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE

3.3.1

INEPEXO/bI

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYpPbI KUIICHUA OT AAaBJICHUSA

332

333

334

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTh

BO31yxa. HachlmenHslii nap

Teépmoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBI.

CoBpeMeHHbIE MaTeprallbl

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

335

VYpaBHeHUE TEIIOBOTO OajlaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
MIOJTy4EHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

IIpaxTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

4.1.1

#H###Par#H##HOJIEKTPOCTATUKA

Onexktpuzauust Ten. OIEKTPUYECKUH 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

4.1.3
4.14

[IpoBonHMKH, JUDIIEKTPUKA nu

MOJYIIPOBOAHUKHU
3akoH COXPAHCHUSA JICKTPUICCKOT'0 3apdaa

Bsaumonerictsue 3apsioB. 3akoH Kynona

4.1.5

Onektpuyeckoe  none.  Hampsok€HHOCTB
3IIEKTPUIECKOTO TOJIA. [TpunIMn
cyneprno3unuu. JIMHWKM  HanpsKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cHi  3IEKTPOCTATUYECKOTO  TIOJISL.

ITorennuan. PasHOCTH MOTEHIINAIOB

[IpoBOAHUKHK U TUAIIEKTPUKU B TOCTOSIHHOM
JEeKTpUYecKoM moje. Juanexrpuueckas

IIPOHHUIACMOCThb

DIIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

TexHuyeckue yCTpOMCTBA:  BIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTaTUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPOIPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. Hsmepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

##H#HPar###T1I0CTOSIHHBIA DJIEKTPUYECKHWM TOK. TOKH B

PA3JIMYHBIX CPEJAX

Ycaopus CYHICCTBOBAHUA IMOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. VCTOYHMKM TOKa.
Cuna toka. [TocTossHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE
o COIIPOTHBIICHUE BEIIECTBA
494 [TocnenosarensHOE, napajuiesIbHOE,
o CMEIIaHHOE COEANHEHNE TPOBOHHUKOB
Pa6ora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MOWIHOCTB 2JIEKTPUYECKOTO TOKA
anekTpoaBIkymas cuia (manee — D/1C) u
427 BHYTPEHHEE CONpPOTUBJICHHE HCTOYHUKA
o Toka. 3akoH Oma Il TMOJIHOM (3aMKHYTOM)
3NeKTpudecKon nenu. Kopotkoe 3ambikaHne
ONEeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
4.2.8 METaJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS

METaJJIOB oT TEMIEpPaTypHI.




CBepxnpoBOIUMOCTb

4.2.9

4.2.10

OnexTpuueckuil ToKk B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

[TonynpoBoaAHUKH. CobOcTBeHHas u
puMecHas MIPOBOIUMOCTD
MOJIyPOBOIHUKOB. CBOMCTBA p-n mepexoia.

[TonmympoBOTHUKOBBIE IPUOOPEI

4.2.11

ONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DeKTpoIuTHYECKas JMCCOLMALIUS.

DNeKTpoan3

4.2.12

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOATEIbHBIA W HECAMOCTOATEILHBIH
paspsn. Paznudnbie TUITBI CAMOCTOATEIHEHOTO

paspsaa. Monaus. [1nazma

4.2.13

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, pEeOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHArpEBATEIbHbIE puoopHI,
IJIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP  CONPOTHBIIECHUS, BaKyyMHBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auoa, raJlbBaHUKa

11 KUIACC

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC mcTOYHMKAa TOKa U €ro
BHYTpPEHHEro cornpoTtusieHus. HaOmonenue

ANIEKTPOITH3a

Kon
pa3aena

Koanposepsiemoro
3JIEMEHTa

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

#HH#HParHH#MATHUTHOE I10JIE. OJIEKTPOMAI'HUTHA A

MHAYKIS

43.1

IlocTtosHuble MarHuThl. B3aumoneicTeue




IIOCTOSAHHBIX MAarHuToOB

432

MaruauTtHoe 107€. BekTOp MAarHUTHOMN
nHaykuud. IlpuHnun — cynepno3uuuu.
JIuaum MarmuTHOM MHAYKuMH. KapruHa
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSAHHBIX MarHuToOB

433

434

4.3.5

4.3.6
4.3.7

4.3.8

MarsnuTtHoO€e I0J€ NPOBOJHHMKA C TOKOM.
Kapruna nuHMIA 1015 JUIMHHOTO MPSIMOTO
MIPOBOJHUKA M 3aMKHYTOT'O KOJIbLIEBOTO
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. B3aumozeiictBue npoBOIHUKOB

C TOKOM

Cuiia AMriepa, €€ MOJyJIb U HAallpaBJIEHUE
Cuna  Jlopenma, €€ wmonyib |
HampaBieHue. JIBuKeHue 3apsKeHHOM
YaCTHIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
PaGora cunbl Jlopenia

SIBneHune ANeKTPOMAarHUTHON UHAYKIIMU
[ToTok BekTOpa MarHUTHOM MHAYKLIUH
SOJIC WHYKIHUH. 3akoH

3JIEKTPOMAarHuTHOM MHAyKInn Papanest

4.3.9

4.3.10

BuxpeBoe anextpuueckoe mone. I/C
UHAYKIUH B IPOBOJHUKE, IBHKYILIEMCS
MOCTYIATEIEHO B OJTHOPOJTHOM

MAargauTHOM II0JIC

[IpaBuno Jlenna

4.3.11

4.3.12

NHIyKTUBHOCTB. SABnenue
camonnaykiuu. 3/1C camonHyKuuu
DHeprusi MarHUTHOTO MOJSl KaTyIIKHd C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE TIOJIE

4.3.14

TexHuueckne YCTpONCTBA: TMOCTOSHHBIE
MAarHurTHhl, 9JICKTPOMArHUTHhI,

3IIEKTPOJIBUTATETb, YCKOPUTEIH




4.3.15

OJICMCHTAPHBIX  YacCTull, HWHAYKIIMOHHAA

11€4b

[IpakTrueckue paboTHI. N3yuenue
MarHUTHOTO TIOJII KaTYIIKH C TOKOM.
WccnenoBanue nAeWCTBUSA IMOCTOSIHHOTO
MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SBJICHUS

3JIEKTPOMArHUTHON MHIAYKLIMHU

KOJIEBAHUA 1 BOJIHBI

#HH#HParHHMEX AHUYECKUE U DJIEKTPOMATHUTHBIE

5.1.1

5.1.2

KOJIEBAHUA

Konebarenbnast cucrema. CBoOOnHBIE
KoJjieOanus. ['apMoHMYecKue KosieOaHusI.
[lepuon, wacrora, ammumTyga u ¢asza

KOJIeOaHU

[IpyxuHHBIA MasTHUK. MareMaTu4ecKui

MasATHHUK

5.13

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
Kunematnueckoe ¥ JUHAMUYECKOE

OIMCAaHME KOJIE0ATEIBHOTO JIBUKECHUS

5.1

[IpeBpamenue SHEPIUU pu
rapMoHHYeckux  KkonebOaHusx.  CBs3b
aMIUTUTYIBI KoJIeOaHui HCXOJIHOU
BETTMYMHBI C aMIUTUTyJaMU KoJieOaHui eé

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kose0aHus B
UAeaIbHOM  KOJIEOATeIIbHOM  KOHTYpE.
AHanoruss MeXIy MEXAHUYECKUMHU W
AEKTPOMArHUTHBIMH KOJIeOaHUSIMHU.

®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTuu B UI€aTHbHOM

KoJe0aTeTbHOM KOHTYpE

5.1.7

BLIHy)KIIeHHbIe MCXaHHNYCCKHEC

kosiebannsa. Pesonanc. PesonancHas




5.1.8

KpUBas. BeIHyXICHHBIE
JIEKTPOMArHUTHbIE KOJIeOaHUs.

[Tepemennbiii  TOoK. CUHYCOMAQIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE

CHJIbI TOKA W HAITPAKCHUSA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoactso,
nepeaaya U noTpedieHue 3IeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IpH
IIPOU3BOJICTBE JIEKTPUUECKON SHEPIHH.
Kynberypa WCTIOJIH30BAHUS
JIEKTPOIHEPIUU B TIOBCEAHEBHOM KU3HU
TexHuueckue ycTpolcTBa: cedicmorpad,
IEKTPUUECKUI 3BOHOK, JMHUU

QJICKTpomepeaavd

5.1.12

[Ipaktnueckue pabotel. McciaenoBanue
3aBHCUMOCTH IIepUoJia MalbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B 1enu u3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJEHCATOpa, KaTylIKN U

pesucropa

###PartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

5.2 52.2

Mexannueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. llepuoa. Ckopocthb
pactpocTpaHeHUsT ¥ JJIMHA  BOJIHBI.

HOHepe‘-IHLIC " IpOJO0JIbHBIC BOJIHBI

###Par### ntepdepenus u tuppaxims

MEXaHHNYECKHUX BOJIH

523

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.

BricoTta Tona. TemMOp 3Byka

524

DJIEKTPOMAarHuTHBIE  BOJIHBL. Y CIIOBUS
I/IBHyLIeHI/I}I BHGKTpOMaI‘HI/ITHBIX BOJIH.

B3aumuas opuentanus BektopoB E, B u v




B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

5.2.6

5.2.7

5.2.8

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHue, IpeIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uHTepdepenuuns. CkopocTh

OJICKTPOMAardiuTHBIX BOJIH

Ikana AJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3J1eKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

[IpuHLIMOBI PaMOCBS3U U TEIEBUICHHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

TexHuueckue ycTpouCTBa: MYy3bIKaJbHbIE
UHCTPYMEHTBHI, yJIbTpa3ByKOBast
JUarHOCTHKAa B TEXHHUKE W MEIULMHE,
pagap, paguONpUEMHHUK,  TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neun

5.3

##HPartH##OII TUKA

5.3.1

532

533

5.34

[IpssmonuHeitHoe pacrpocTpaHeHne

CBETa B ONHOPOAHOM cpene. JIyd cBera

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS
csera. [locTpoeHre H300paKEHHUIT B IIIOCKOM

3epKajie

IIpenomnenne cBeTa. 3akOHBI MPETOMIIEHUS
CcBeTa. AOGCOIOTHBIH MoKazareib
MPETOMIICHUS

Iomnoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIN Yo MOJHOTO BHYTPEHHETO

OTpaKEHUS

535

Mucnepcust  cBera. CII0OXKHBIM  COCTaB

6enoro ceera. L{Ber

5.3.6

Cobwuparoliue ¥ paccerBaONINe JTHH3BI.
Tonkass nuH3a. POKYCHOE pACCTOSIHUE U
OIITHYECCKas cuiia TOHKOU JIMH3HI.

[TocTpoenue n300pakeHUI B




COOMpAIOIIMX W PACCEHMBAIONIMX JIMH3AX.
®opmysia TOHKOM JIMH3BI. Y BEJIUYEHHUE,

JIaBaeMoe€ JIUH30HU

5.3.7

5.3.8

5.39

5.3.10

IIpeneinsr [IPUMEHUMOCTHU

FCOMeTqueCKOﬁ OIITHUKH

Hnurepdepennius cBera. KorepeHTHbIS
WCTOYHUKHA.  YCIOBUS  HAONIOJACHUS
MaKCHUMYMOB u MUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB
Hudpakuaus  ceera. JudpaknuonHas
peméTka. YcnoBue HaOMIOIeHUS TIIaBHBIX
MaKCHUMYMOB npu naJeHuN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

[Tonspuszanusa ceera

5.3.11

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBINA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONTHKA,  JAu(dpakIUOHHas  pemeéTka,

TIOJISIPOU /T

5.3.12

[Ipaktnueckne  pabotel.  M3mepenue
roKasareJs npenomienus. MccienoBanue
CBOMCTB  M300pakeHWH B  JMH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTHI CITIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynatel TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTH
MOZAYJIA CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTHU.
33.MCIIH€HI/IG BpPpCMCHHU W COKpALICHUC

JUINHBI

6.3

DHEprust ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI




6.4

CBsi3b Macchl C SHEPrUEH U HMITYJIHCOM
CBOOOJTHOM YacTHUIIBl. ODHEPrus IOKOS

CcBOOOIHOI 4aCTULIBI

KBAHTOBAA ®U31KA

7.1

7.2

H##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

@®otonbl.  @opmyna Ilmanka  cBA3mM
SHEepruu (OTOHA € €ro YaCTOTOW. DHeprus

U UMITYJIbC (POTOHA

7.1.2

OTtkpsiTHE 51 HCCIIEIOBAHNE
dotorddexra. Ombitel A.I'. Cronerosa.

3akonsl hoTorddexTa

7.1.3

7.1.4
7.1.5

7.1.6

7.2.1

YpaBHeHUE DOHHIITEeNHA hilat: e
dororddexkra.  «KpacHas  rpaHUIAN
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOenena
XHUMHYECKOe JECHCTBHE CBETA
TexHuyeckue ycTpoicTBa: (HOTOIIEMEHT,
dboTonaryuk, COJIHEYHAs Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens aroma Tomcona. OTBITE
Pesepdopra o uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJECJIb aTOMa

7.2.2

ITocrynater  bopa.  M3nyuenne u
noryomeHue (GOTOHOB TMpH  Iepexojie
aToMa C OJIHOIO YpOBHS DJHEPrUHM Ha
apyroi.  Buper  cnektpoB.  Cnektp

YPOBHEW dHEPIUHU aTOMa BOJAOpPOAA

7.2.3

BomnoBele cBolicTBa wacTtuil. BoJHEI nie
bpoins. KopnyckynsipHo-BoIHOBOM
nyanu3M. Jludpakimus 2JIeKTpOHOB Ha

KpHUCTaJIax

7.2.4

CroHTaHHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YCeTpoicTBO M IPUHITUTT PAOOTHI Jlazepa




7.3

7.2.5

TexHudeckue ycTpoucTBa: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), Jlazep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

[Ipaktuyeckne pabotel. Habmogenue

JIMHEYaToro CIICKTpa

ATOMHOE A1PO

Meroasl HAOMIOJIEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuto cocrtaBa
paaroakTUBHOTO u3NMyueHus. (CBoicTBa
anbda-, OeTta-, ramMMa-Hu3J1y4eHusl.
BnusHMEe pamMoakTHBHOCTH Ha JKUBBIC

OpraHu3MbI

7.3.3

7.3.4

OtkpplTUE  TOPOTOHa U HEUTpOHA.
Hyxnonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsa aapa. MaccoBoe uncio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JlydeHue. 3aKOH  PaJUOAKTUBHOIO

pacrmaga

7.3.5

7.3.6

DOHeprus CBSI3U HYKIOHOB B  fJIpe.
Snepubie cunbl. Jledekt Macchl spa
Anepuele peakuuu. JleneHue W CHHTE3

saaep

7.3.7

Snepubiii peaktop.  TepMosnepHsbli
cunte3. [IpoOiembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU. OKOJOTHYECKUE

ACIICKTBI H}IepHOI\/II SHEPIrCTUKHU

7.3.8

DneMmeHTapHble  4acTullpl.  OTKpbITHE
II03UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckue yCTpOKMCTBA:  JO3UMETD,




7.3.10

8.1

Kamepa BuibCOHa, SIEpHBIA pPEAKTOP,
aToMHas 6om0a
[Ipaktrueckue padotel. HccnenoBanue

TPEKOB YaCTHI] (o TOTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qH0or0 Heba. Co3Besnus, spKue

3BéSIIBI, IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

8.3

8.4

8.5

8.6

Conueunas cucrema. I[lmaHeTsl 3€MHOU
rpynmbl.  [[maHeTbl-rUranTel W HX
CHyTHI/IKI/I, KapJII/IKOBI)Ie IIJIAHCTHI. MaJII)IG

testa ConHEeYHOH CUCTEMBL

Coname, d¢ortochepa u  armocdepa.

CoJHeuHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIa U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paJilyc, TeMIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTpaJbHbI KJacC — CBETUMOCTBY.
3BE31bl TJIABHOW  IOCJEIOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIS

3BE3]] ITIaBHOM IOCIEA0BATEILHOCTH

#H##Par###BHyTpeHHEE CTpOCHHE 3BE3LL.
COBpeMeHHI)Ie IpEACTaBICHUA (6]
IpoucXOXKaeHn U 3Bomonuu ConHua u

3BE3]1. DTaMbI JKU3HU 3BE3]T

8.7

Mineunsiii Ilyte — Hama TamakTuka.
CnupaneHasgs  cTpykTypa  l'anmakTukw,
pacupeneiieHue 3BE3N, ra3a U IIBUIM.
Ilonoxeane u nBuwxkenne CoiiHIA B
lanaktuxe. Ilmockas u cdepuueckas

noJIcUCTEMBI I allakTUKHU

8.8

Tunel ranakTuk. PaguoranakTWkd U

KBa3apbl. YEpHBIE ABIPHI B IAPAX TATAKTHK




Bcenennas. Pacmmpenue BceneHHOi.

3akon XaOOsa. PasOeranme rajsakTHK.

8.9 Bospact u pamuyc Bcenennoit, teopus
Bbonbmioro B3peiBa. Mojenb «ropsiueit
Bcenennoi». PennkroBoe usnyuenue
MacmTabHast  cTpykTypa BceneHnHoi.

8.10 Meraranaktuka. Hepeménusie npobiemMsl

aCTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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