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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOCHHMsI OCHOBHOH 00pa3oBaTeIbHON Mporpammsl, mnpeacTtaBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepkanue mnporpaMMbl 10 (U3MKE HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOYyUEHHs], a TAKKe
VUYUTHIBAET HEOOXOJMMOCTh pealu3ali MEXKIPEIMETHBIX CBsi3el (u3uku ¢
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
e U3y4eHUsl (PU3UKK Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus, MIAHUPYEMbIC
pe3ynbTaThl  OCBOEHUSI Kypca (U3UKMU: JIMYHOCTHBIC, MeETaIlpeaMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOUYACT:

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

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm oOydeHus.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yIoLnid
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUEeCKUX 3HAHUW  OmlpenesseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cpepe IHEPreTUKU, TPAaHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (DOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
MUpa oOydJaromuxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSITh HAYYHBIH METO]
MO3HAHUS NP BHINOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 00111ero 00pa3oBaHUsI IOJI0KEH
psI uaeh, KOTOPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBIIETCA JIOTHYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce dBisercs
(opMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IHMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTUYECKUX IMPUIIOKEHUN M3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peamusyercs MOCPEACTBOM BBEICHHUS AJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMH Kypca (U3UKM Ha YpOBHE CpEIHEro ooOIero
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHLIHAIIOB B COBPEMEHHBIX MTPEACTABICHUSX O IPUPOJIE, TPAHNULIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CUET OpraHU3alldU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Briienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS] YYaCTHUKaMU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
TOM OO0EcreunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU TMPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OIIBITOB I10 IIPOBEPKE MPEIIOKEHHBIX THIIOTES.

bosnplioe BHUMaHuE yAEISIETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO paslena Kypca, TaK U MHTErpUpys 3HAHUSA M3
Pa3HbBIX pa3ienoB. [ KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBIISIOTCS 3a/1aHUs HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (QU3MYECKOW MOJENM A CUTyallMM IPaKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootserctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCTpanmonHoe obOopymoBanue (opmMupyercs B COOTBETCTBHH C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITh IOCTPOEHBI HAa KOMILJIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca W CTPEMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUS U (OpMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOIO MUPOBO33PEHHUSI KaK pe3yjIbTaTa U3yuyeHUs: OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUU OOBSACHATH SIBJICHHUSA C HCHOJIb30BAHUEM
(bu3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

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

JlocTmxeHne 3TUX Lene o0ecrednBaeTCsl pelIeHUeM CIEeIyIOMMX 3ajad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:

e MpuoOpeTeHne CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHWs] pa3IUYHbIX 3a7ad C SIBHO 3a/IaHHOM
duznyecKkol Monebplo, 3a/Jad, MOJPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHWE (UBUYECKUX OCHOB W TPHUHIIUIOB JEHCTBHUS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIILHOTO TUTAHUPOBAHHS W TPOBEICHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCIIOBHH JJIsl Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEILCKOM,
TBOPYECKOM JI€ATETbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCS.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka O mpupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusndecKkue 3aKOHBI M TEOPUHU. I paHUIBI TPUMEHHUMOCTH (U3UYCCKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasloroBble M IM(POBBIE H3MEPHUTEIBHBIE TPHOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpPEOHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMenieHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonnHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH MO0 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTEIBPHOE YCKOPEHHE.

TexHuyeckue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne IBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGnrogenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENAEICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HerotoHa miist
MaTepuaibHON TOYKU. TpeTuii 3akoH HbroTOHA 1151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosa. Koaddumument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUIJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U



pEe3nHOBOM 00paslLie, OT UX JepopMaiuu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaabHOM TOUYKHM (Te€na), CHUCTEMbl MaTEPHAIBHBIX TOYEK.
HMIiynbC cuibl 1 U3MEHEHHME HMITYJIbCa TEJA. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETUYECKOUW SHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHOM NpyxkuHBL. [loTeHnanbHas s3HEprust Tena BOJIU3U IOBEPXHOCTH
3emu.

[loTeHnmanbHble U HENOTEHUMANbHble  Cuibl.  CBi3b  pabOTHI
HEIOTEHIMAIBHBIX CUJI C '3MEHEHHEM MEXAHUYECKOM DHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

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

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BelIecTBAa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEHM U
TBEPJIBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

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

Mogens upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HJACATBHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa



CpellHEe KWHETUYECKOM SHEpruM TeIUIOBOro JBIKEeHHMs dvacTul] raza. lllkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [anwsToHa. M3omporiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOc00bI e€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsl TeIIOEMKOCTh BEIECTBA.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS  TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus temoBol mamuHbl. [ukn KapHo u ero koadduimMeHT mnojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.

TexHuueckue yCTpPOWCTBA H NPAKTUYECKOE TPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.



Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY paCUIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3aius. Y aefibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTE€pPUaJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIeHUST KPUCTAUTMUECKOTO BEIEeCTBA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOIHUKM,  AMAIAEKTPUKHM U TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsiaa.

BsaumopeiictBue 3apsan0B. 3akoH KyioHa. ToueuHbli 3IEKTPUYECKUI 3apsl.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3ieKTpuyeckoro mois. IIpuHiun
CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

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



[IpOBOAHUKN W [UAJIEKTPUKUA B DJIEKTPOCTATUUECKOM ToJie. JludmeKkTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMoencTBrEe HANEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

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

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
IlocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

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

DJIEKTPOJBUKYIIAasi CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTUBJICHUSI METAILJIOB OT TeMIIepaTypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas U MpUMECHAas MPOBOJIUMOCTb
noJrynnpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

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

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

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,



BOJITMETP, PpEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS], BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBII 1101, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIJICHHS LHAJIWMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIBI UCTOYHHKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndeckoe ABMKEHUE B KMBOW mpupoje, auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
AIEKTPUUECKHE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX T, )KUJIKOCTEN U ra3oB,
NIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAss  IUCCOLManus,
raJIbBaHUKA.

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

Texnonocus.: npeoOpa30BaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,



y4€T TpEeHUsT B TEXHUKE, MOJIIMIHUKHA, HUCIOJb30BAHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUe€), JIBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHaJIOB, B TOM YHCJIE HaHOMAaTEpHaJlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBME NOCTOSHHBIX MATHUTOB. MarHutTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluauu MaruuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHIYKIUM TOJIS
MOCTOSTHHBIX MAarHUTOB.

MarautHOoe TI0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JnWHUNA HHIYKIHA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBJieHUE. [|[BH>KEeHNE 3apsHKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYILAs CUla HWHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe nsnekrpuueckoe Imoje. IDIEKTPOABMXKYIAs CHUJIa WHAYKUAU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUMH. OJIEKTPOJBIKYIIAs  CcuUja
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHULl, MHIYKIIMOHHAS IEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IMOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.



B3auMopelicTBUE I1BYX TPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBUKYIIEH CHIJIBI MHAYKIUH OT CKOPOCTH HU3MEHEHUSA
MarHuTHOTO ITIOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIcOaHMUA.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[IpykVMHHBIN MasTHUK. MaTremMaTU4eCKuil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy rApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTMS MEXAY MEXaHWYECKUMU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BhIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHYKI€HHbIE 3JIEKTPOMArHUTHBIE KOJIeOaHHUs.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3eKTposHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

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

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Hab6mnronenue pe3onasca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.



OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAMHEHHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MepeMEHHOT0 TOKa B LEMH U3 OCIIEI0BATENBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanudeckue BOJIHBI, yclioBUA pacnpocTpa”eHus. llepuon. CkopocTh
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MPEJIOMIICHUE, Mospu3anus, Iudpakmus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHYecKue YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJIeOaHMIA.

HccnenoBaHre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJisipu3anus, Iuppaxkuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. I[IpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.



OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zobpaxeHuil B
IIJIOCKOM 3€pKaJe.

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

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro cBeta. Ler.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUe
U ONTHYECcKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0pakeHuit B cOOMpPArOIIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJTMYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

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

[Tonsipuzanus cBera.

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

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIIEHHE CBETa.
OnTuyeckue mpruodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[ToyueHue ciekTpa ¢ MOMOLIBIO TPU3MBI.

[Toy4yenue cexTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue nokazaresis npesioMJICHUs CTEKIIa.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIeIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH
I'paHu1IBl IPUMEHUMMOCTH KJIACCUUECKOM MexaHuKu. [locTynaTel ciennanbHoOM
TEOPUU OTHOCUTEIBHOCTH: MHBAPHUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe,



IMPUHOUITI OTHOCHUTCIIBHOCTHU OUHIITEHA.

OTHOCUTENLHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHHE BPEMEHU U COKpaIleHUe
JUTHHEL.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmot K6anHmoeou onNMuUKU
®dotonpl. @opmyna [lranka cBs3u sHEprun (POTOHA C €r0 YACTOTOM. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpsiThe U ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

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

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYeCcKoe JeHUCTBHE CBETA.

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

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHoBbIe cBolicTBa yacTull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Jyau3M.

CHoOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabOnronenue JIMHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HaOmronenue muHeyaToro crnekTpa.



Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOUIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMma-usydeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Maccel siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob! HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoAecTBUs. EAMHCTBO pu3HUYeCcKOi KapTUHBI MHpa.

TexHuyeckue yCcTpouCTBa U IPAKTUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpEKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBHI ACTPOHOMUM U aCTPOPU3NKH

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

Bun 3B&3mHoro nHeba. Co3Be3ausi, spkye 3BE3BI, IUIAHETHI, MX BHJIAMOE
JIBU)KCHUE.

ConHeyHas cucrtema.

Connue. ConHeuHass akTUBHOCTh. Mcrtounumk sHeprum ConHua u 3BE3A.
3BE31BI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE31bl IJIaBHOM MOCIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJiHLA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Iyt — Hama [Namaktuka. ITonoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.



MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIsl ONPENICNICHUS TIOJIOXKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miedanoro Ilytu.

O6o0maroniee MOBTOPEeHUE

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIIMAJILHOM M ATUUYECKOU cpepax AesaTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMH MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peumieHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJiE, KoJjieOaTelbHbIC
JIBVKCHUS B )KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNIECKON PEIIETKY, CIIEKTPATLHBIN aHAN3.

l'eocpagua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NWUHUAKA DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHUOHHAS II€4b, pajap, PaguONpUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJIHEeYHas barapes.



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

OcBoenne ydeOHOTO TpenMera «Du3nMKa» HAa YPOBHE CPEIHETO OOIIETo
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI
JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «ODusuka» T0IKHbI

OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIBITA W OTIBITA JCSTEIHHOCTH B IPOIECCE PeaM3aIlii OCHOBHBIX HaIPaBJICHHM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBRA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Tpa)kIaHCKOTO
oOIIecTBa, y4acTBOBATh B CAaMOYIIPABJICHUH B 00pa30BaTEILHOM OpPTaHU3aINY;

YMEHHUE B3aMMOJICHCTBOBATh C COIMATLHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATEITLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBCHHBIM CHMBOJIAM, JIOCTHXCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIUYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3C¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 0OJIACTH
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIECTBUI B OKPYKAIOIIEH Cpe/ie HAa OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKOMN HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYAJIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJIMpOBAaTH W aKTyaJlU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
bU3HYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;
BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH



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

BJIAJETh BHUAAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh IIOJIyYCHHBbIE B XOJE PpEIICHUs 3aJadd  pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nunopmanueii:

BJIAJ€Th HABBIKAMHU MOJyYeHUS HMH(pOpManuu (PU3MUECKOTO COIAEP)KAHUS U3
VMCTOYHHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMATU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHIOB U (HopM
IIPE/ICTABIICHHUS];

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

UCIIOJIB30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTUI B PEIIEHWH KOTHUTHBHBIX, KOMMYHMKATUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUIM SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHUX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHUSA B Pa3NUYHBIX (opMarax c
y4€TOM Ha3HAYEHUsI UHPOpPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKaxX (PU3UKHU ¥ BO BHEYPOUHOH JCATEIHHOCTH,
pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W  CMATYaTh
KOH(JIMKTHI;
pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C WCIIOIH30BAHHEM



A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboTHI;

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

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

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLIEHMBAaTh HUIEU C IIO3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBHSA
Camoopranusamnus:

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

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO UM 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;

BJaJ€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLUECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPUEMBI peIIeKCHH VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATh PEIICHUs 10 UX



CHMKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYTUX TpPU aHaIu3e pPe3yibTaToOB
NESTEIIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OMIUOKH.

B mporiecce mocTuKeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MMPOTPAMMBI T10
¢uszuke UIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYaroIIUXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararomun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOUN Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, HWHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

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

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

HPEIMETHBIE PE3YJIBTATDBI
K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TENO,
WJICAJIbHBIN a3, MOJEIIM CTPOCHUS Ia30B, JKUIAKOCTEN U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U
AIEKTPOAMHAMHUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE,



CBOOOJ/IHOE TIaJIeHHUE Tej, JBMKCHHUE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE NBUKEHHE, CTPOCHHUE KUIAKOCTEH U TBEPIBIX TEll,
W3MEHEeHHEe Oo0BEMa TeNl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
UCIIApEeHHUE, KOHJEHCAIMS, IUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXHOCTb
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHWU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy IapaMeTpaMH COCTOSIHUS Ta3a B M30Ipolieccax, dEeKTpHU3alus Tel,
B3aMMO/ICHCTBHUE 3apsJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIIONB3YS (DU3NYECKUE BEIMYWHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHUYecKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TMPABHUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIWYUH, HUX OOO3HAUYCHHS U CIWHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3Yd (U3WUYECKUEe BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAaApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENsl; MpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3yeMbIX BCIMYMH, MX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIUAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3MUECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI W TIPUHIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOIM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHUS
ANIEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3inyarh CJIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBHUS (TpaHUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUIECKUX



YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJb30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyrpoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJI0AKEHHOTO 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYILIECTBIISATh MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PU3NUYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIWYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKcHpoBaTh Pe3yabTaThl MOTYUYEHHOW 3aBUCUIMOCTH (PU3NIECKUX BETTUYMH B BUJIC
TaOIuUIl U TPaUKOB, IETATh BEIBOJBI 1O Pe3yIbTaTaM HUCCIICI0OBAHUS;

co0uro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEAECHUM UCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U MPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCHOJB3YS (PU3HUECKUE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3a7auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YEHHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
LENOYKY pPAacCyKICHUH C OMOpOH Ha M3YUYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

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

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

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 11O (PU3KKE B TOBCEIHEBHOM JKU3HU 11
oOecnieueHnss O€30MACHOCTH MPH OOpalleHHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
YCTPOMCTBAMM, NI COXPAHEHUS 30POBbS U COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIOILEeH Cpejie;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMNbl, PALMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U



IUIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

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

YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKHX MOJENei:
TOYEYHBIN AJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SAEpPHAs
MOJieJb aTOMa, HYKJIOHHash MOJIEJb aTOMHOIO siipa MPH PEIIeHUU (PU3UUIECKUX
3ajay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKOUS, JEHCTBHE€ MArHUTHOTO IIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JCKTPOMarHUTHBIE KOJIE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHENYaToro CHEKTpa aToMa BOJXOPOJA, €CTECTBEHHas W MCKYyCCTBEHHas

PaIOaKTUBHOCTB;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU

AIIGKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
DIIEKTPUYECKUHN 3apsill, CWJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
MHIYKIUS MarHUTHOrO MoJisA, cuwia Ammepa, cuna JlopeHia, WHIYKTUBHOCTH
KATYILLIKH, DHEPrus JJIEKTPUYECKOr0 M MAarHUTHOIO IIOJIEH, MEPUOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSHHE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUIM
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETUUUMHAMY,

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICIH
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAWHMIIBI, YKa3bIBaTh (OPMYJIBI,



CBSI3bIBAIONIME JIAHHYI (DU3MYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapaJIEILHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIAH, 3aKOH MPSIMOJMHEHMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHeHHE ODiHIITeHHa s doTodrddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAaCCOBOI0 4ucia, nmocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOe BBIpAXKEHHE M YyCJIOBHS (TpaHUIBI, 0O0JacTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OIMCHIBATh H300paKEHHE, CO37aBaeMOEC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDh DKCIICPUMEHTHI 10 MCCIIEIOBAaHUI0 (DU3UYECKUX SBJICHUN H
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MpPU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUS, IIPOBOJIUTH OIBIT B (POPMYIUPOBATH
BBIBOJIBI;

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCIIeIOBATh 3aBUCHMOCTH (DM3UYCCKHUX BEIMUMH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCTIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000Opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATHh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOMMbIC JJIsI €€ pEeIICHHs, MPOBOJIUTh PAcdy€Thl U OLICHUBATH PEaTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;

pelIaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKU HEMIPOTHBOPEUUBYIO
LEMOYKY PACCYKICHHII C OMOpOM Ha HM3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H



(buznueckue SBICHUS;

UCIIOJIb30BAaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIIPETALIMM U MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HWH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAIIHUIO;

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

MPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHHUS 30POBbS M COOJIIOJIEHUS HOPM SKOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElessITh OOS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

Kosn4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 06PA30BATETbHBIE
padoThI padoThI pecypesl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3rKa 1 METOJIbl HAYYHOTO MMO3HAHUS 2 bubimorexa [IOK
' https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2:2 Hunaumia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBbI TEPMOHAMIKH 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK
' ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 ImexTpocTaTHKa 10 1 1 https://m.edsoo0.ru/7f41bf72
42 [TocTosTHHBIN PNEKTPUYECKUN TOK. TOKH B 12 1 1 bubnmnoreka [JOK

Pa3JIMYHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I1O 68
I[TPOTPAMME




11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne ni/n NporpaMMEI pas Beero Kontpoabusie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Pazpnen 1. JIEKTPOJAUMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 11 1 3 bubnnoreka HOK
WHIYKLUS https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 11
Pa3nea 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHu4ecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2:3 Onrika 10 3 Eggs?ﬁgfggszgr(aﬁfmwk
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIMAIBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE A/IpO 5 https://m.edso0.ru/7f41c97c
Hroro no pazneny 15

Pazgen 5. JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
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bubmuorexa [JOK

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOILIEE IIOBTOPEHUE

6.1 O06o0maroriee TOBTOPCHHE 4 Egggﬁ%ﬁ;{;gﬁ%f 41c97¢
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
/i Tema ypoka Beero KoﬁnTponbnme HpﬁaKTuquKne WiyueHHST  0GPa3OBATENbHBIE
padoThI padoThbI pecypes
o — e.
1 Haysmsie veronst nosmarms ) Bumnoress LIOK
v A https://m.edso0.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmuoreka [IOK
nBwxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMepHOE NpsAMONIHMHENHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPAMOJIMHEWHOE 1 bubmmnoreka HOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubmuoreka [IOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe €HUE.

7 Ilgll:llzcejglfé I\I//Z.ITC I[H]:IJ/IITH(})II;I/I TOYKH IO 1 bubmaorexa LIOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
IT OTHOCHUTEJIBHOC
8 r ;)J?;HILP;HI/I;}; I/IfITaJIJf;{iIe ZP;ICTCMLI 1 bubmaorexa LIOK
) P https://m.edsoo.ru/ff0c3be8
otcuera. [1epBslii 3akoH HproTOHA
9 Macca tena. Cuna. [Ipunmun 1 bubnmnorexa [JOK

Cynepno3uIuu cuil. Bropoii 3akoH

https://m.edsoo.ru/ff0c3be8
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Hprorona a1 MarepuanbHOM TOYKH

Tperuii 3akoH HproToHa 111

bu6nmmorexa [IOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro TsaroreHus. Cuna

11 TskecTd. Ile pBa;I KOCMMYECKas Bubmorexa ITOK

- eP https://m.eds00.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
TeJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment
TpeHus. Cuiia COnpoTUBIIEHUS MTPU bubnnoreka [JOK

13 :

JIBU’KCHHUU TeJIa B )KUJAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOe U BpalaTeibHOE

14 JBIDKCHHUE a0COJIFOTHO TBEPIOTO bubnunoreka LIOK
tesa. MoMeHT cuiibl. [liieuo cuisl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPIOTO TeIa
HNmnynsc MmaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubnnorexa [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE BIKEHHE
PabGoTa 1 MOIIIHOCTH CHIIBI.

16 Kunerndeckas sHeprus bubmmnoreka HOK
MaTepuaibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEpTUH
[loTeHumanbHast SHEPTHUsL.

IloTeHnmanbHast SHEPTUS 0

17 edo 11\141/1 OBaHHOM rrl) MZEI:IYF bubmmorexa [IOK
ACQOPMHD Py ’ https://m.edsoo.ru/ff0c461a
[ToreHmanbHas 3HEPrus Tena
BOJIM3U MOBEPXHOCTH 3EMITH
IlorenmnuanbHbie U

18 HETIOTCHITMaIbHBIC CHITBI. CBS3b but6mmoreka [IOK

pa6OTLI HCIMOTCHIMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHMISCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c
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19

20

21

CHCTEMBI TeJl. 3aKOH COXpPAaHCHUA
MEXaHU4YeCKOM OHCPIrun

JlaGopaTtopHnas pabota
«HccnenoBanue CBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPruM Tela Ha IPUMepe
PaCTSKCHUST PE3HHOBOTO KT'yTa)

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABMKEHUE.

Anpdysust

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

25

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
Y TBEPIBIX TN

Macca monekyn. KonuuectBo
BemecTBa. [locTostHHas ABoraapo
TennoBoe paBHOBecue. TeMmmepaTypa
u e€ uzmepenue. Illkana remneparyp
Lenbcus

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

27
28

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEYW KUHETUYECKON SHEPTUU
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

3akoH [lanpToHa. ['a30BEIC 3aKOHBI

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MEXK]ly TapaMeTpaMH COCTOSTHUS
pPa3peKEHHOIO ra3a»

HSOHpOHCCCH B HACAJIbHOM ra3€ u

bubnunorexa LIOK

29 uX rpaduuecKoe MpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 criocoOn! e€ m3meHenus. KoanuectBo bubnuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUs OJJHOATOMHOT'O UICATTHBHOTO
raza

31 Buapl Teronepenaun Bubmorexa LIOK

https://m.edsoo.ru/ff0c5c36
VY nenpHast TEMI0EMKOCTh BEIIECTRA.

30 KonuyecTBo TemnoTs! pu bubmmoreka [JOK
teronepenaye. AnnadaTHbIi https://m.edsoo.ru/ff0c5c36
mporecc
IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubmmoreka [JOK

33 .
€ro MpUMMEHEHHE K M30IpoLeccam https://m.edsoo.ru/ff0c5efc
Heob6patumocTs mporieccoB B

34 an/Ip(I))z[e Bropon l’i:aII(IOH bubmmorexa LIOK

) https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Tpunuun aeiicteus u K11/ bubmmoreka IIOK
TEIIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KII/|

37 DKoJ0ru4ecKe npooIeMbl
TEMJIO3HEPTETUKH
0606 i

38 «M(())nlj:lli1 IEI:HI?aZp (1?;1(31/1@ OcHOBBI Bubmorexa LOK

yIAp ) https://m.edso0.ru/ff0c6938
TEPMOIMHAMHKIY
KonTponpHas paboTa mo Teme
39 «Momnekynspras pu3uka. OCHOBBI Bubmorexa LIOK

TCPMOANHAMUKHU

https://m.edsoo.ru/ff0c6a50
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[TapooOpazoBanue u KOHIEHCALIMSL.

bub6nmoreka IIOK

40 Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AG
4 wamocrs nosayxa, Hacumennui BuGanorera LIOK
e Ayxd. = https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiuueckue u
amo e Tesia. AHHU30TPO
42 cgoggribip;c:annoiﬂ }K:/Ipﬂ;iﬂ bubmorexa OK
) https://m.edsoo.ru/ffoc65f0
kpuctayibl. CoBpeMEHHbIE
MaTepHuaIbl
I1 .
43 YViemwas remnora nmamserns BuGmorera LIOK
1 ' https://m.eds00.ru/ff0c6708
CyOnumarus
bubmuoreka [IOK
a4 YpasHeHHE TEMIoB0ro bananca https://m.edsoo.ru/ff0c6820
2 .0 7
g | e e Bumorera LOK
PALL. A p https://m.edsoo.ru/ffOc6bcc
3apsioB
I1
o | Do s Bumorera 10K
YHPOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs dIEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKoH
47 KyJIOHaHToqeqHLIﬁ I:)anHeKTpI/IquKI/Iﬁ bubmorexa LOK
' https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 noJist. [IpuHnun cynepno3unuu bubmuoteka [IOK
ANEKTPUUECKHUX Tonen. JInnun https://m.edso0.ru/ff0c6df2
HaINPsKEHHOCTH
o | om s oo LOK
' At https://m.edso00.ru/ff0c6f00
MOTEHITUAIOB
50 [TpOBOAHMKY U TUAJIEKTPUKH B bubmuoteka [IOK

SJICKTPOCTATHUYCCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018
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I[I/IE)JICKTpI/I‘-IeCKaSI IIPpOHUIIACMOCTDb

51

OnekTpoéMkocTh. KoHnniencarop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOI0 KOHJIeHcaTopa

JlaGopaTtopHas pabora "M3mepenne
ANEKTPOEMKOCTH KOHeHcaTopa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAJILHOTO
afnmnapara, CTpyHHOTro MpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3azemsIeHHE dIIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Conpotupnenue. 3akon Oma it
ydacTKa Ienu

56

[TocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIaHHOE COSANHECHHE
MPOBOJTHUKOB. JIaGopaTropHas
pabota «/3y4yeHue cMEIanHoTro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc74f0

57

PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxxoynsa-Jlenma

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne D/1C ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHHSI»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBnbiil ypok. KonTposibHas
pabota o Teme "DIeKTpoAUHAMHUKA"
/ Beepoccuiickas mpoBepoyHas

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

pabora

60

Ob6o06maromuit ypox
«DNeKTpoIUHAMUKaY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

62

DNEeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
TemrepaTypbl. CBEpXIPOBOIMMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

63

64

65

[TomynpoBOAHUKH, HX COOCTBEHHAS
U IPUMECHAas IPOBOAUMOCTb.
CaoiicTBa p—N-nepexoa.
[TonynpoBOJHUKOBBIE TPHOOPHI
DNEKTPUYECKUH TOK B PaCTBOPAX U
pacIuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIMS.
DneKTpoauns

DNEeKTPUUECKU TOK B ra3ax.
CaMOCTOSTENbHBIN U
HECaMOCTOSITENTbHBIN pa3psi.
Moanus. I1na3zma

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bubnunoreka LIOK
https://m.edsoo.ru/ffOc82ba

bubnmorexa LIOK
https://m.edsoo.ru/ff0c84ae

66

67

DnexTpuueckue npudopsl U
YCTPOMCTBA U UX NPAKTUYECKOE
npuMeHeHne. [IpaBuia TEXHUKH
0e3011acHOCTH

KonTpomnpHas pabota mo Teme
«nekTpocratuka. [locTostHHBIN
ANEKTpUYECKUN TOK. TOKH B
Pa3IMYHBIX CpEax»

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc86fc

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8a8a

68

Peseprubriil ypok. O600maronuit
ypok no temaM 10 kiacca

but6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c88be
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KIIACC

KoanuecTBO 4acos DJIeKTPOHHbIE
Ne arTa udposbie
n/n Tewa ypoka Bcero Kontponbueie  Ipaxtieckue fll3y'leHI/lﬂ :)Iﬁ;)l)a[;OBaTeﬂbHLIe
padoThI padoTshI pecype
IlocTosiHHEIE MATHUTEL B X

1 B3anMoOJeHcTBHE. MarHuTHOE MoJIe. 1 bubmuorexa [JOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHMY MarHUTHON MHAYKLUU
MarsuTHoOe 1oJie TPOBOTHUKA C

2 ToKkOM. OnBIT DpcTena. 1 bubnnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas padora «M3yueHue

3 MarHII;THOI;o noﬁﬂ KaTYHJKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuita Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnorexa [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JleficTBMEe MarHUTHOTO IIOJIS Ha

5 JBHKYILYIOCS 3apSKEHHYIO 1 bubnnoreka [JOK
yactuiy. Cuna Jlopenua. Pabota https://m.edsoo.ru/ff0c9df4
cuiel JlopeHia
DNIEKTpOMarHuTHasE MHYKIUS.

IToTOK BEKTOpa MarHUTHOM

6 unaykuuu. DJ1C uaaykuun. 3akoH 1
AJIEKTPOMArHUTHOW WHTYKITAN
Dapanes

7 JlaGopatopHas paboTa 1 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

«HccnenoBanue siBJIeHUS
3JICKTPOMArHUTHOW WHTYKITAW)

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/1C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DJIeKTPOMarHuTHOE I0JIe

TexHuueckre ycTpoucTBa U X
MIPUMEHEHHUE: TIOCTOSIHHBIC MATHUTHI,
AIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
3JIEeMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

https://m.edsoo.ru/ffOcal50

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

10

O6o06maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHas
MHIYKIUSD)

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

11

12

13

14

KonTtponpsHast pabora o Teme
«MarauTHoe I1I0J1€e.
DJIEKTPOMAarHuTHasi UHIYKIUS»

CBo0OoiHbIE MEXaHUYECKHE
kosneOanus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiieHue sHeprun

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChI
rpy3a»

KonebarenbHblil KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIEOAHUs B MJI€AIbHOM
K0JIeOATETbHOM KOHTYpE. AHAJIOTHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

21

22

MCKAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuTHbIMH KoJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUH B UACATHLHOM
K0J1e0aTEeIbHOM KOHTYpE

[IpencraBienue o 3aTyxarolmux
KosieOaHusx. BoHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

IlepeMeHHBIN TOK.

CuHyconjaJIbHbIN IEpEMEHHBIN TOK.

MOITHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYAHOE U IeHCTBYIOLIEE
3HaYeHUE CUJIbl TOKA U HAIIPSDKEHMS

Tpancdopmarop. [IpoussocTso,
nepeaaya u norpediieHue
JEKTPUYECKON dJHEPTUU

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKa, TUHUH JIIEKTpoIepeaay

DKOJIOTUYECKUE PUCKHU TTPH
IIPOU3BOJICTBE MIEKTPOIHEPIUH.
KynbpTypa ucnonb3zoBanus
ANEKTPOIHEPTUU B MOBCEAHEBHOM
JKU3HU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocThb pacupocTpaHEeHUs U
JIHA BoJiHbL. [lonepeyunsie u
MPOJI0JIbHBIE BOJHBI

3Byk. CkopocTb 3ByKa. I poMKOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54

bu6nmorexa [JOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Bricora Tona. TemOp 3ByKka

https://m.edsoo.ru/ffOcccOc

3HeKTpOMaI‘HI/ITHbIe BOJIHBI, UX

23 cBoMCTBa U ckopocTh. [1Ikana buGmnorexa LIOK
p ’ https://m.edsoo.ru/ffOccfe
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUUMIBI painOCBS3U U
24 TeneBueHus. Pa3surue cpeacts
cBs3u. Pagmonokanus
o5 Kontponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[TpstMonMHEHOE pacpoCTpaHeHHe
26 CBETa B OJIHOPOJHOM Cpee. bubnuorexa [JOK
ToueuHblil HICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 OT pameHm cera. [loctpoenue bubmmorexa LIOK
p . p https://m.edsoo.ru/ffOcd4e0
M300paXEHH B IIIOCKOM 3€pKajie
[Ipenomnenue ceera. [TomHoe
28 BHYTpPEHHEE OTpa’KEHUE. bubnuoreka [IOK
IIpenenpHbIN yroJ MoaHoro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKEHUS
JlabopaTtopHas pabota «M3mepeHue bubnmnorexa [JOK
29 _
[0Ka3arTelis MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [Moctpoenue nzobpaxeHuit
30 B iH3e. Do E/I na TOHKOﬁpHHHSBI Eubmorexa IIOK
- FPOPMY. ’ https://m.edsoo.ru/ffOcddle
YBenuueHue JTMH3bI
JlaGoparopHas paboTa
31 «HcemenoBanue cBOMCTB
M300paXeHH B TMH3AX)
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas

pabora «HabmrogeHnue aucnepcun
CBETa»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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https://m.edsoo.ru/ff0cdd1e

33 WnTepdepenmus ceera. Judpakuus bubnuoreka [IOK
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22

34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
Ilomapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckre MpuOOPHI U YCTPOCTBA

35 1 yCIIOBUS UX O€30IaCHOTO
MIPUMCHCHUS
I'paHuUIIBI MPUMEHUMOCTH

36 KJIACCMYECKOU MEXAHUKH. bu6mmoreka [IOK
[TocTynartel cnenuanbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH

37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE bubmnorexa LIOK

i https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus u UMIYJbC

38 peNSITUBUCTCKOM yacTuubl. CBs3b bubnuorexa [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
OHeprusi NOKos
KonTponbnas pabota «OnTuka.

39 OCHOIIZLI cneuplfaanoﬁ TEOPUU bubmiorexa HOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonsl. opmyiia [1nanka. bubnnorexka [JOK
DHeprusi 1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE

bu6mmoreka [IOK

41 porooppexra. Ombrret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTtorpdexra. YpaBHEHHE

42 SﬁHMTeIgI)Ha ;[ﬂq;(b(boma(b(gema bubmiorexa HOK

’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» portosddexra
HaBnenue cera. OnwiTh [1. H.
43 JlebeneBa. XMHUYECKOE NEUCTBUE bubumoreka LIOK

CBCTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHu4eckue ycTpoiucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

44
¢dorosnemenT, HoTOAATUHK,
coJiHe4Has OaTapesi, CBETOUO/T

45 Pemenue 3aiay no reme «J€MEHTHI bubnmoreka [JOK
KBaHTOBOU OITHUKU https://m.edso0.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pe3§ dop1a 1o paccesTHUIO O~ bubmorexa LIOK

POOPA P https://m.edsoo.ru/ff0d091a
yactuul. [Inanerapnast Mmoaenp aToma
bu6mmoreka [IOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u noruoiieHue GOTOHOB
IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK

48 . :

YPOBHSI SHEPruM Ha Apyrou. Buabl https://m.edsoo.ru/ffOdOafa
CIEKTPOB
BousiHoBBIE CBOMCTBA YacTull. BosiHbI

49 ne bpoits. Kopniyckynsipao- bubnuorexa [JOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY/ICHHOE U3JIy4CHHE
OTkpbITHE PaIUOAKTUBHOCTH.

50 Omneitet Pesepdopaa mo bubnuoteka [JOK
ONIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3ITyYEHUS
CgoiicTa anb(a-, 6era-, ramma-

51 u3iydeHus. BausHue
PaANOAKTUBHOCTHU Ha KUBBIE
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

52 W3zotonsl. Anbga-pacnan. bubnnorexka [JOK
ONEKTPOHHBIM U TO3UTPOHHBIN OeTa- https://m.edso0o.ru/ff0d1162
pacnan. 'aMmma-usnydenue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHblie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
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peakrop. [Ipo6ieMbl, TEPCIIEKTUBEI,
9KOJIOTMYECKUE ACTICKThI SCPHOM
SHEPIreTUKU

54

DeMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. MeTo/1bl HaOIIOIeHUS U
perucTpanuu 3J1eMEHTapHbIX
yactull. Kpyrielid cton
«DyHIaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
($U3nIeCKOi KAapTHHBI MUPAY»

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

55

56

3T3,HI>I paBBI/ITI/Iﬂ aCTpOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3B&3mHOTO HeOa. Co3Be3aus, IpKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrokeHue. CoJIHeUHas cucTeMa

Conuue. ConHeuHast akTUBHOCTb.
Hcrounuk sueprun CosHIla U 3BE3]1

57

3BE31BI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MocIeI0BaTeIbHOCTH. BHyTpeHHee
ctpoenue 38&3/1. COBpeMEeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
somronru CoJIHIA U 3BE3]T

58

59

Muneunsii [Iyte — Hama
lNanaktuka. [TonoxxeHue u IBUKEHNE
Comnnna B IN'anaktuke. 'agakTuKy.
YEpHble ABIPHI B sIpax rajJakTHK

Bceenennas. PasOeranue rajakThk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydenue.
MertaranakTuka

60

Hepemuennsie npo6ieMsl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH

61

62

63

KonTponpHas padora «DJ1eMeHThI
ACTPOHOMHH U acTPOPUIUKI»

O6o6matromuii ypok. Pons dhuzuku
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COITMAJIbHON B
ITHYECKOH cepax NesTeTbHOCTH
YyeJioBeKa

O6o6maromuii ypok. Ponb 1 Mmecto
($U3HUKN U aCTPOHOMUH B
COBPEMEHHOI HAyYHOU KapTHHE
MHUpa

64

65

O6o6maromuii ypok. Ponb
busryeckoit Teopun B
dbopMHUpPOBaHUH MPEACTABICHUHN O
bu3ryecKoit KapTHHE MHpa

O6o6mmaromuii ypok. Mecrto
(U3UIeCKOil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

66

67

68

PesepBHBIi ypok. MarautHoOe 1ose.
ONEeKTPOMarHuTHas MHIAYKIHS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHN
OTHOCUTEIIBHOCTH

Pesepnsiit ypok. KBanroBas ¢usuka.
DJIEMEHTHI aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepsieMoro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM

00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero 00pazoBaHus
JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(hOpMHUPOBAHUH COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH
JIonen

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

Q)HSH‘ICCKI/IX 3aJa4

10.3

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW Teopuu
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOpPEHHOE NMPSMOIMHEITHOE IBM)KEHHE, CBOOOJHOE MaieHHE
TeN, JBWKEHUE IO OKPYXHOCTH, WHEPIHs, B3aUMOJICHCTBHE TEI;
mud¢ys3us, OpOYHOBCKOE JBHKEHHE, CTPOEHHE KHUJIKOCTEH u
TBEPABIX Tel, U3MEHEHHe o00bEMa TeJl NpU  HarpeBaHUU
(OXJax<JIeHnn), TEIJIOBOE paBHOBECHE, WCIAPEHHE, KOHACHCAIWs,
IUTaBJIGHUE, KPHUCTAUIM3allKs, KHUIIEHHEe, BIAXKHOCTh BO3YyXa,
NOBBIIICHUE JaBJIEHHUS Ta3a IMpH €ro HarpeBaHUM B 3aKPBITOM
cocyle, CBSI3b MEXIy IapaMeTpaMd COCTOSIHHMS ra3a B

M30Mpolieccax; JIEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsIIOB

10.4

OnucelBaTh MEXaHMYECKOE JBW)KEHHE, HCIOIb3ys (PU3NYECKUe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tejla, KUHETHYeCKas DHEprus,
NOTEHIMAJbHAsE AHEPIus, MeXaHudeckas paboTra, MeXxaHHYecKas
MOIIHOCTb; NpPH OMNMCAHUM IPABUIBHO TPAKTOBATH (UINUYECKHUN
CMBICJI HCHOJb3YEMBIX BEJIWYMH, UX OOO3HAUeHWs] M EIUHULBL,
HaXOJAUTh (POPMYIIbI, CBS3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIUYHHY

C ApYTvuMHU BCINYUHAMU

10.5

OnuceIBaTh HN3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€lI M TEIUIOBEIE

SABJICHUA, HWCIOJIb3Yys (i)I/I?;I/ILIeCKI/Ie BCJIIMYHUHBI. OaBJICHUEC Trasa,




10.6

TEeMIlepaTypa, CpedHsAsd KHUHETHYecKash DJSHEpPIrusl XaoTUYECKOro
JBUKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsA OHHeprusa, pabora rasa,
KO3 (PUIMEHT TOJIe3HOr0 JACUCTBUS TEIJIOBOrO JABUTATENs; MpHU
ONHMCAaHWU  TPABWIBHO  TPAaKTOBaTh  (U3MYECKHA  CMBICI
UCIIOJIb3YeMbIX BEIMYMH, UX O00O3HAUYEHUS W E€IMHUIBI, HAXOIUTh
dbopMynbl, CBS3bIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIHMYHHY C

APYruMH BEJIIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHME CBOMICTBA BEIIECTBA W
DIIEKTpUYECKUE SBJICHHS (MPOLIECCHI), HCIONB3Yysd (pu3mdeckue
BEJIMYMHBI:  DJIEKTPUYECKUH  3apsii,  DJIEKTPUUECKOoe  IOJIE,
HanpspKEHHOCTh MOJISA, MOTEHIMaJl, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMHMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKH  CMBICHT
UCIIONIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €AMHMUIIBI; YKA3bIBATh
(bopMyITBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHUUHY C IPYTUMHU

BCINYHNHaAMH

10.7

10.8

AQHATU3UPOBATh (PU3UYECKUE TIPOLECCHl W SIBJICHUS, HCIIONB3YS
¢u3nueckre 3aKOHbI U MPUHIMIIBI: 3aKOH BCEMUPHOTO TATOTeHus, |,
I1 u 11l 3akonb! HBIOTOHA, 3aKOH COXpaHEHHsI MEXaHUUYECKON SHEPTHH,
3aKOH COXPaHEHHS UMITYJIbCA, IIPUHIIUT CYTEPITO3UIIIH CHJT, TPUHITHIT
pPaBHONPaBUS HWHEPIHUATBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KHHETHUYECKYIO TEOPUIO CTPOCHHUS BEIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b
CpeaHel KMHETHYECKOW SHEepruy TEIIOBOTO ABMXKEHHSI MOJIEKYI C
a0COJIIOTHOM TeMITepaTypol, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTOo 3apsiaa, 3akoH KymoHa; mpu sToM
pas3nnyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BbIpQ)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIE NMPUHLUIMBI JACUCTBUS MAaIIMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3IM4aTh YCJIOBUS WX 0€301acHOTro

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
pu 3ToM (GOpMYIHPOBATE POOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY W3  MPEIOKEHHOTO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

OcCymecTBISITh TMPSIMbIE W KOCBEHHBIE H3MEpeHUs (HU3HUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEPEHUS U

HCITIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpGHIHOCTCfI HSMepeHI/Iﬁ




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (PHU3UYECKUMHU BEITUYMHAMH C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHMI; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DPMKCHUPOBaTh PpE3yJIbTaThl IMOJYYEHHOH 3aBUCHUMOCTH
(bu3nyecKrx BeIUYUH B BUJIE TaOIUI] U IpadUKOB, e1aTh BHIBOJBI 110

pe3yJsibTaTaM MCCIIE10BaHUs

CoOmomaTe mpaBmiia 0O€30MacHOrO Tpylda MpH  IPOBEACHHH
UCCIIC/IOBAaHU B paMKax y4eOHOro OSKCIepUMEHTa, y4eOHOo-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

10.14

10.15

10.16

Pemarp pacu€tHble 3a1a4u ¢ IBHO 33JJaHHON (U3NYECKOM MOJIENbIO,
UCIONB3YS (hM3MUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3HYeCKre BETMYUHBI B POPMYJIIbI, HEOOXOIUMBIC JUTSI €€ PEIICHHUSI,
MPOBOJUTh pPacy€Tbl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3Ha4YCHUA (bHSquCKOﬁ BCIIMYHMHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCMIPOTHUBOPCUUBYIO LICTIOYKY paccymneHHﬁ C OHOPOﬁ Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUA

Hcnonp3oBaTh Mpu pelIeHUH Y4eOHBIX 3a/Jad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JUISl IOUCKA, CTPYKTYpPUPOBaHMS,
UHTEpIpeTalliyi U MpeJCTaBIeHUsT y4eOHOH M Hay4YHO-TIOMYJISIpHON
UHpOpMaLKH, TOTYYEHHOW U3 PAa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyto HH(OPMALINIO

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUHUCKUX U 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTpOMCTBaMH, JJs COXpaHEHHUs
3I0pOBbS. M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B

OKpY>Kalolleu cpene

10.18

PaboTath B rpyIine ¢ BHITOTHEHUEM PA3IMYHBIX CONMAITBHBIX POJICH,
IJIaHUPOBATh  paboTy TPyHIbl, paAlUOHAIBHO pacHpenessiTh
00SI3aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTAaHIAPTHBIX
CUTYyalMsIX, aJeKBaTHO OLICHUBATh BKJIAJ KaXKJIOTO M3 YYaCTHHKOB

TPYIIIBI B pelIEHHE paccMaTpUBaeMoOil MpooieMbl

11 KIIACC




Kon
MpPOBEPAEMOro
pe3yJbTara

111

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM

0o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus
JleMoHCTpHpOBaTh Ha TMpUMEpax poJib M MeCTO (U3UKH B
($hOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIBHOCTH

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

11.2

Y4YuUTHIBaTh IPAaHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN JICKTPUYECKHUN 3apsl, siiepHas MOJIEIb aTOMA, HYKJIOHHAs

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aga4

11.3

PacrioznaBath ¢u3nveckue siBjacHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKasl MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
DIICKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TMOJIS Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3aps, 3JICKTPOMAarHUTHBIC
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE paclHpoCTpaHEHUE CBeETa,
OTpakeHHe, TNpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
NOJISIpU3aLUs CBETA, JUCIEpPCUs CBeTa, (POTOINEKTpruIecKuil 3 dext
(poroaddexT), cBeTOBOE HaBleHHWE, BO3ZHUKHOBEHUE JIMHEWYATOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HCKYCCTBEHHas

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIC CBOMCTBa BemIeCTBA (DJICKTPUUYECKUE,
MAarauTHBIC, OIITUYCCKUC, DJICKTPUUCCKYIO IPOBOJUMOCTE PA3JIMYHBIX
Cpel) © DSIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3Ys
dbuznuecKkue BENUYHMHBI: DJJCKTPHUUECKUW 3apsj, Ccujla TOKa,
JIEKTPUIECKOE  HAMPSIKCHHWE, OJJCKTPHUECKOE COMPOTHBIICHUE,
pasHocTh nmoteHnuanos, JJIC, paboTta Toka, WHIYKIIUS MAarHUTHOTO
nons, cuna Awmmepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
DHEPrus IEKTPUUECKOr0 M MarHUTHOTO TOJEH, MepHOA U 4acToTa
KoJieOaHuil B KOJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce
TapMOHUYECKHX  JJIEKTPOMArHUTHBIX  KojebOaHu#,  (OKycHOE
paccTosiHUE W ONTHYECKas CHJIA JIMH3BI; MPU OMUCAHUU MPABUIBHO
TpakToBaThb (U3UYECKUH CMBICT HCHOJB3YEMBIX BEIUYHMH, HX
0003HaYeHHs] M EIUHUIBL, YKa3blBaTh (HOPMYIbI, CBS3bIBAIOIINE

JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BeTUUUHAMHU

115

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA HW  IIPOLECCCHI,

HCIIOJIB3Yys (I)I/IBI/I‘-IQCKI/IG BCJIMYUHBI: CKOPOCTH J3JICKTPOMAIHUTHBIX




BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MMITYJIbC (HOTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPrus CBA3H aTOMHBIX S7Ep; IIPU ONMCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIWYMHY C JAPYTUMHU

BCIWMYHMHaAMU, BBIYUCIATh 3HAYCHUC (1)I/I3I/I‘-IGCKOf/'I BCINMYUHBI

11.6

11.7

11.8

11.9

11.10

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCHOJb3Ys
¢usmveckue 3aKOHbl M NPHHUMOBL 3akoH OMa, 3aKOHBI
IIOCJIEA0BATENBHOIO U IMAPAJUIENBHOIO COCIUHEHUS INPOBOJHHUKOB,
3akoH J/xoyns — JIeHna, 3aK0H 2J€KTPOMarHUTHOM MHIYKIUH, 3aKOH
IIPSAMOJIMHEMHOTO PACTIPOCTPAHEHMS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa IS
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITYJIbCA, 3aKOH COXPAaHEHHUsS DJJIEKTPUUYECKOro 3apsaa, 3aKoH
COXpaHEHUs MacCOBOIO  4YHCJIA, NOCTynarsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnajga; MpH 3TOM pa3IMyYaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIIMKM MArbHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpOI/ITB n  OIIMChbIBATh I/I306pa)KeHI/Ie, co3aaBacMo€ TIIIIOCKUM

3€pKajoM, TOHKOW JINH301

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NUECKUX SBJICHUIN
U IIPOLIECCOB € UCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHMI;
npu 3ToM (HOpMYIMPOBATE POOIEMY (3a/1a4y) U TUIIOTE3y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBisATh MNpsSMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBIM CIOCOO M3MEpEeHUs U

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OIICHKHU HOFpCHIHOCTeﬁ HSMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PH3NYECKUX BEITUYHH C UCITIOIH30BAHUEM
NpSIMBIX HM3MEPEHUM; TMpPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpPOBATh PE3YNbTATHI MOTYYCHHOW 3aBUCHUMOCTH (U3HUECKUX
BEJIMYMH B BUJIC TAOIUIT U TpaHUKOB, IE7aTh BHIBOBI IO PE3yJIbTaTaM

HcCciIeca0BaHusA

11.12

CoOmtomath mpaBuia 0O€30MacHOrO TpyJda TpU  TMPOBEICHUU
HCCIIeIOBaHUN B paMKax ydeOHOro »SKCIepUMEHTa, Yy4deOHO-

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




11.13

11.14

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

Pemarp pacuétHble 3a1a4u ¢ SIBHO 33JJaHHON (U3NYECKOM MOJIENbIO,
UCTIONB3YS (DM3MUECKHUE 3aKOHBI M MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJauydl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE [Tl €€ perIeHHUs,
MPOBOAMTH pacuéThl M OLEHUBATh PEaJbHOCTh IMOJYYEHHOTO

3HA4YeHUs1 (PU3UIECKOHN BETHMUNHBI
Pemate  KayeCcTBEHHBIE  3aJaud:  BBICTPAWBaThb  JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Hcnonp30BaTe MpHU pelIeHHMH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpeTalliyd U MPeJICTaBIeHHUs] YUeOHOH M Hay4YHO-TIONYJISIpHON
uH(pOpMaLKK, [TOJIyYUEHHON U3 pa3Iu4HbIX UICTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaIuIo

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX O€30MacHOr0 HCHOJIb30BAHUS B

MOBCEIHEBHON KU3HU

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

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonk30BaTh TeOpeTHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU i o0ecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npuOopaMd M TEXHUYECKUMH YCTPONCTBaMH, M COXpaHEHHS
3MI0pPOBbS M COOIOJIEHUST HOPM DKOJOTHYECKOrO TIOBEJECHUS B
OKpYKarollen cpeie

PaGoTath B rpyrmie ¢ BBIMOIHEHHEM PAa3MYHBIX COLUATBHBIX POJIEH,
IUIAHUPOBATh ~ pabOTy  TPYMIBI, PAIMOHAIBHO  PACHPEIEISThH
00s[3aHHOCTH U IUIAHUPOBATE JACATCIIBHOCTE B HECTAHAAPTHBIX
CUTYyaIlHsIX, a/IeKBaTHO OIEHWBATh BKJIAJ KaKIOTO M3 YYaCTHHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMoi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

pas3aejia JEMCHTA

Kon Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COAECPKaAHUSA

11

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

®usuka — Hayka o npupoxae. Hayunbie
METO/1bI II03HAHUS OKpYsKarouero Mupa. Poip
JKCIIEPUMEHTa U TEOPUM B  Ipolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1.2

211

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIIOTE3BI.
®usnyeckue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTUYECKOH

JIeSTEIbHOCTH TIOACH

MEXAHHUKA

##HPari#KMHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTENBLHOCTD MEXaHUYECKOTO

neuxkeHust. Cucrema orcuéra. TpaekTopus

212
2.1

[lepemenienue, cKOpOCTh (CPEIHSS CKOPOCTh,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUalbHON TOYKH, UX IPOCKLIUU Ha OCH
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE IBIKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHUH, IIyTH U IIepeMelleHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




214

2.15

2.16

2.1.7

CBobOonHoe masieHne. Y CKopeHue

CBOOOIHOTO MaIcHUS

KpuBonuneiinoe aBukeHue. PaBHOMepHOE
JNBIDKEHUE  MATEpPUAJIbHOM  TOYKH IO
OKPYXKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. ITepuon U qacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

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

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIEHUS MEXIY MyTSMU,
MIPOMICHHBIMU TEJIOM 3a I1OCJIEA0BATEIbHbBIE
paBHbIE  TMPOMEXYTKM  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JIBMOKEHUM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
NBIDKEHUSI IIIapUKa B BSI3KOM JKHUJIKOCTH.
W3yuenne nBUKEHUS Tena, OpPOLIEHHOTO

TOPHU30HTAJIBLHO

2.2

221

2.2.2

#HPari#H## IMHAMUKA
IIpunnun  otHocurensHOCcTH  [anuites.
IIepBeii 3axkoH HeroTona. MHepunaibHble
CUCTEMBI OTCYETA

Macca tena. Cuna. [lpuHnun cynepno3unun

CHUJI

2.2.3

224

Bropoii 3akoH HeroTOHa 111 MaTepHalbHON
TOYKM B HMHEPLUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3akoH HeroToHa mis
MaTEpUAIbHBIX TOYEK

3akoH  BceMupHoro Tarorenus. Cuia

Tsokectu. IlepBas kocmHuueckas CKOpOCTb.

Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs




CKOJBXKEHUST M CUJla TPEHUS  IOKOS.
Koaddunuent tpenus. Cuma conpoTuBieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHOe U BpalaTesbHOE JBUKEHUE
abCoIOTHO TBEPIIOTO Tema

MOMEHT CUJIbl OTHOCUTEIBHO OCH BpallleHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO

tena B 1ICO

TexHuueckue YCTpOﬁCTBaI INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue padboTsl. M3ydenne nBrkeHUs
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeiicTBMEM HecKonbkux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpYyeMOil TMpYyKUHE U PE3MHOBOM
oOpasrie, OT BENUYUHBI WX Jedopmaiuu.
UccnenoBanue yCIIOBUM paBHOBECHS

TBEP/IOTO Tela, UMEIOIIET0 OCh BPALCHUS

2.3

#H#Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

NMmnynsc MarepuanbHONM TOYKH, CHCTEMBI

231 MaTepHaIbHBIX To4eK. MMmynbc cuiibl u
M3MEHEHHE UMITYIIbCa TeJla
932 3akoH coxpaHeHus wummnyinsca B HMCO.
o PeakTuBHOE IBHXKEHHE
2.3.3 Pabota cuibl
234 MOIIHOCTE CHIBI
935 Kunernueckass  sHepruss  MaTepHAIBHON
o Touku. Teopema 0 KHHETHUECKOH YHEPIUn
[MorenumaneHast sHeprus. IloreHnuanbHas
236 SHEprus yIpyro nehopMUPOBaHHOM
o npyxunsl. lloTeHnmanpHas >Heprus Tema
BOJIM3M OBEPXHOCTH 3eMJIn
237 [loreHnanpHble ¥ HENOTEHIUAIBHBIE CUJIBI.

CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CHII C




N3MCHCHUCM MEXaHUYECKOMH OHCPIrun
CHCTEMBI TECII. 3aKoH COXpPaHCHUA

MEXaHUYECKON SHEPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpONCTBA: IBUKCHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
[Ipaktrueckue paboTel. M3ydeHue CBs3H
23.10 CKOpOCTEM Ted IMpU HEyNpyrom yzaape.

HccnenoBanue CBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHMYSCKOM OHCPIrUu TCjia

MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

#iPar###OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHbBIE  TIOJIOKEHUST  MOJIEKYJSIPHO-
KUHETHYECKON TEOPHUH. BbpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUs] Ta30B, KUIKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.13

3.14

Macca wmonekyn. KonnuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIILHOI'O Ira3a

AbGcouoTHas Temreparypa Kak Mepa cpeHei
KUHETHYECKON SHEpruu TEILIOBOT'O
InBKeHUs vactull rasa. Illkxana temmneparyp

KenbpBuna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA

3.18

I'azoBble 3ak0HBI. M30mponeccsl B U1eaabHOM

ra3c€ C IMOCTOSIHHBIM KOJIMYECTBOM BEHICCTBA:




U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[Ipaktuueckue paboTsl. M3mepeHnue macchl
BO3/1yXa B KJIACCHOM KOMHare. MccnenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOT'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmoanHamuueckass cucreMa. BHyTpeHHss
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

3.2.2

KommuecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

Buapl Tersonepenayu: TEIIONPOBOJAHOCTD,
KOHBEKIIHSI, H3Ty4eHue. TerioéMKOCTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIECpEaauc

ITepBbiit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus padboTsl ra3a

3.2.5

Tennossle MamuHbl. [IpuHIMDEl KelicTBUSA
TETIOBBIX MamuH. [IpeoOpa3oBanus sHepruu
B TeioBbIX MammHax. Koadduument
noniesHoro  geiictBus  (mamee —  KIIM)

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

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  nmBHUratenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CrOpaHus, OBITOBOA

XOJIOAWIIBHHUK, KOHIUITHOHED

3.2.8

[IpakTrueckue paboTEHL. N3mepenne




YAENBHON TEIIIOEMKOCTH

3.3

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

331

INEPEXO/bI

ITapooOpazoBanue " KOHJICHCALHS.
Hcnapenne u kuneHue. YuenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

3.3.2

3.3.3

3.34

AOCOII0THASE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO31yxa. HachlmeHHslii nap

Teépnoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBIL.

CoBpemeHHbIE MaTeprallbl

IInaBnenue u KpUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

3.35

VYpaBHeHUE TEIJIOBOTO OajlaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
IIOJTyYEHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

IIpaxTueckue paboTHI. N3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

411

##Par### O JIEKTPOCTATUKA

Onexktpuzauust Ten. ONEKTPUYECKUH 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

41.2

4.1.3
4.1.4

[IpoBoHMKH, JUDIIEKTPUKA nu

MOJIYIIPOBOAHUKHU
3akoH COXPAHCHUSA JICKTPUICCKOI'0 3apdaa

BsaumonerictBue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuyueckoe  nosie.  Hampsok€HHOCTB
3IIEKTPUIECKOTO MOJIA. [TpunIMn
cyneprno3unuu. JIMHWKM  HanpsKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cui  3IEKTPOCTATUYECKOTO  TIOJISL.

ITorennuman. PasHOCTH MOTEHIIMAIOB

[IpoBOAHUKYK U TUAIIEKTPUKU B MOCTOSIHHOM
JJeKTpUYeCKOM moje. Juanexrpuueckas

IIPOHHUIACMOCThb

DIIEKTPOEMKOCTb. Kongaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

3Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

TexHuuyeckue YCTpOMCTBA: BIEKTPOCKOIL,
JNEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. H3smepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McCTOYHMKHM TOKA.
Cuina Toka. [TocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COITPOTHBIICHUE BEIIECTBA
424 [TocnenosarenbHOE, napasuiesbHOE,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabota snextpudeckoro Toka. 3akoH [[xoyms
4.2.5
— Jlenna
4.2.6 MOoONIHOCT 3IEKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u
427 BHYTPCHHEE  COMPOTUBJICHWE HCTOYHHKA
o Toka. 3akoH Oma Il TOJIHOM (3aMKHYTOM)
3NeKTprdecKou nenu. Kopotkoe 3amMmbikaHne
DONeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX
4.2.8 METAJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS

METaJJIOB oT TEMIEpPaTypHl.




CBepxnpoBOIUMOCTb

4.2.9

4.2.10

OnexTpuueckuil ToK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypOBOIHUKOB. CBONCTBA p-n mepexona.

[TomympoBOTHUKOBBIE PUOOPEI

4211

ONEeKTpUYECKUH TOK B DJIEKTPOJUTAX.
DeKTpoIuTHYECKAas JMCCOLIMALIUS.

DNeKTpoan3

4.2.12

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOATEIbHEIN W HECAMOCTOATEILHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

paspsaa. Monaus. [1nasma

4.2.13

TexHudeckue  yCTpOMCTBA:  aMIlepMETD,
BOJIbTMETP, pEOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHArpeBaTEIbHbIE puoopHI,
IJIEKTPOOCBETUTEIIBHBIE npudopHl,
TEPMOMETP  CONPOTHBIIECHUS, BaKyyMHBIN
MO, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOJ'IprOBO}IHHKOBLIfI Auona, raJlbBaHUKa

11 KJIACC

4.2.14

[IpakTnueckue paboThLI. N3yuenne
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

N3smepenne OJIC wmcTOYHMKA TOKAa M €ro
BHYTpPEHHEro cornpoTtusieHus. Habmonenue

ANIEKTPOITH3a

Kon
pa3aena

Koanposepsiemoro
3JIeMEHTa

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3

###ParHH#MATHUTHOE I1OJIE. O JIEKTPOMATI'HUTHA A

MHAYKIS

43.1

IlocTosHHbIe MarHuThl. B3aumoneicTaue




IIOCTOSAHHBIX MAarHuToOB

4.3.2

MaruuTtHoe 10n€. BekTOop MAarHUTHOMN
nHayKuud. [lpuHnun — cynepno3uuuu.
JIuaum MarnutHOM MHAYKuMU. KapruHa
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSAHHBIX MarHuToB

4.3.3

4.3.4

435

4.3.6
4.3.7

4.3.8

MarsnuTtHo€e I0J€ NPOBOJHMKA C TOKOM.
Kapruna nuHMiA 10715 JUIMHHOTO MPSIMOTO
MIPOBOJHUKA M 3aMKHYTOT'O KOJIbLIEBOTO
IIPOBOJHMKA, KAaTyHIKH C TOKOM. OIBIT
Opcrena. B3aumozeiictBue npoBOIHUKOB

C TOKOM

Cuiia Amriepa, €€ MOJyJIb U HAallpaBJIEHUE
Cuna  Jlopenma, €€ wmoayib |
HampaBieHue. JIBukeHue 3apsKEHHOM
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
PaGora cunbl Jlopeniia

SIBneHue ANeKTPOMArHUTHON UHAYKIINU
[ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJIC WHIYKIHUH. 3akoH

3JIEKTPOMAarHuTHOM MHAyKunn Papanest

4.3.9

4.3.10

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

MAargauTHOM II0JIC

[IpaBuno Jlenna
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4.3.12

NHIyKTHBHOCTS. SBnenue
camonnaykiuu. 3/]C camonHIyKuuu

3HepPH}I MAaroiuMTHOr'0O TOJIA KaTylKu C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE TI0JIE

4.3.14

TexHuueckne YCTpONCTBA: MOCTOSHHBIE
MAarHurTHhl, 9JICKTPOMArHuThIl,

AIIEKTPOJIBUTATEITb, YCKOPUTEIH




4.3.15

OJICMCHTAPHBIX  YaCTull, HWHAYKIIMOHHAA

1I€4b

[IpakTuueckue paboTHI. N3yuenue
MarHMTHOTO TIOJII KaTYIIKH C TOKOM.
HccnenoBanue nelCTBUS IMOCTOSIHHOTO
MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SBJICHUS

3JIEKTPOMArHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE

.11

512

KOJIEBAHUA

Konebarenbnast cucrema. CBoOOIHBIE
KoJjieOanus. ['apMoHMYecKkue KosieOaHusI.
[lepuon, wacrora, ammumTyga u ¢asza

KOJIeOaHu

[IpyxuHHBIA MasTHUK. MaTeMaTuuecKui

MasATHHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJIEOAHUH.
Kunematnueckoe ¥ JUHaAMUYECKOE

OMMCAaHME KOJIE0ATETBbHOTO JIBUKECHUS

5.1
5.1.4

[IpeBpamenue SHEPIUU npu
rapMoHMYeckux  KonebOaHusix.  CBs3b
aMIUTATYIBI KoJIeOaHuit HCXOJIHOU
BETTMYMHBI C aMIUTUTyJaMU KoJieOaHui e

CKOPOCTH U YCKOpPEHUs

5.15

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B
UAeaIbHOM  KOJIEOATEIIbHOM  KOHTYpE.
AHanoruss MeXJy MEXAHUYECKUMHU W
3IEKTPOMArHUTHBIMH KOJIeOaHUSIMHU.

®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTUuU B UI€aTbHOM

KoJe0aTeTbHOM KOHTYpE

2.1.7

BLIHy)KIIeHHbIe MCXaHHNYCCKHEC

kosiebannsa. Pesonanc. PesonancHas




5.1.8

KpUBas. BoeIHyXIcHHBIE
JIEKTPOMArHUTHbIE KOJIeOaHMsL.

[Tepemennbiii  TOK. CHUHYCOMAQIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYIHOE U JIEUCTBYIOIIIEE 3HAUYCHUE

CHJIbI TOKA W HAITPAKCHUSA

5.1.10

5.1.11

Tpancdopmarop. IIpousBoactso,
nepeaaya U noTpedieHue eKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IpH
IIPOU3BOJICTBE JIEKTPUUYECKON SHEPIHH.
Kynberypa WCTIOJH30BAHUS
JIEKTPOIHEPIUU B TIOBCEAHEBHOM KU3HU
TexHuueckue ycTpolcTBa: ceicmorpad,
IEKTPUUECKUI 3BOHOK, JMHUU

QJICKTponepcaaqd

5.1.12

[IpakTnueckue pabotel. McciaenoBanue
3aBHCUMOCTH IIepHoJia MaJlbIX KoJeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa
B 1enu u3 MOCJIEI0BATEIBHO
COECIMHEHHBIX KOHJEHCATOpa, KaTylIKN U

pesucropa

#H#HPartH#MEX AHNYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.21

5.2 5.2.2

Mexannueckne BOJIHBI, YCIIOBHS
pactpoctpanenus. llepuoa. Ckopocthb
pactpocTpaHeHUssT ¥ JJIMHA  BOJIHBI.

HOHepe‘-IHLIC " IpOJ0JIbHBIC BOJIHBI

##H#Par## Untepdepenus u nuppaxims

MEXaHHNYECKHUX BOJIH

5.2.3

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

BricoTta Tona. TeMOp 3Byka

5.24

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

B3anmnuast opuenTanus Bektopos E, B u v




B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

5.2.8

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

OJICKTPOMAardiuTHBIX BOJIH

Ikana AJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

[IpuHUIMOBI PaMOCBS3U U TEIEBUICHHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

TexHuueckue ycTpouCTBa: MYy3bIKaJbHbIE
UHCTPYMEHTBHI, yJIbTpa3ByKOBast
JUarHOCTHKAa B TEXHHUKE W MEIULMHE,
pagap, paguONpUEMHHUK,  TEJIEBU30p,

aHTeHHa, TenedoH, CBU-neun

5.3

##HPartH##OII TUKA
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5.3.2

5.3.3

5.34

[IpssmonuHeitHoe pacrpocTpaHeHne

CBETa B ONHOPOAHOM cpene. JIyd ceera

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS
csera. [locTpoeHre H300paKEHHMIT B IIIOCKOM

3epKajie

IIpenomnenne cBeta. 3akOHbBI MPETOMIIEHHSA
CcBeTa. AOGCOIOTHBIH MoKazareib
MIPEeTOMIICHUS

Iomnoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIN Yo MOJHOTO BHYTPEHHETO

OTpaKEHUS

5.35

Hucnepcust  cBera. CIIOXKHBIM  COCTaB

6enoro ceera. L{Ber

5.3.6

Cobwuparoliue ¥ paccerBaOIINE JTHH3BI.
Tonkast nuH3a. POKYCHOE pACCTOSIHUE U
OIITHYECCKAas cujia TOHKOU JIMH3HI.

[TocTpoenue n300pakeHUI B




COOMpAIOIIMX W PACCEUBAIONIMX JIMH3AX.
®dopmysia TOHKOM JIMH3BI. Y BEJIUYCHHUE,

JaBaeMoe€ JIUH30HU

5.3.7

5.3.8

5.3.9

5.3.10

IIpeneinsr [IPUMEHUMOCTHU

FCOMeTqueCKOﬁ OIITUKH

Hurepdepennius cera. KorepeHTHbIE
WCTOYHUKHA.  YCIOBUS  HAONIOJACHUS
MaKCHUMYyMOB u MUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTHUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB
Hudpaknus  ceera.  JudpaknuonHas
peméTka. YcnoBue HaOIIOIeHUS TIIaBHBIX
MaKCHUMYMOB npu naJeHuN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

[Tonspuszanusa ceera

5311

TexHudeckue yCTpPOWCTBA: O4YKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBIA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONTHKAa,  JAudpakUOHHAas  pemeéTka,

TIOJISIPOU T

5.3.12

[Ipaktnueckue  pabotel.  M3mepenue
IoKasareJs npenomienus. MccienoBanue
CBOMCTB  W300pakeHW B  JUH3aX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynmatel TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTH
MOAYJA CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.
33.MCIIH€HI/IG BpPpECMCHHU W COKpALICHUC

JUINHBI

6.3

DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI




6.4

CBsi3b Macchl C SHEPrUEH U HMITYJIHCOM
CBOOOJIHOM YacTHUIIBl. DHEPrus IOKOS

CcBOOOIHOI YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

7.2

H##Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

@®otonbl.  @opmyna Ilmanka  cBsA3mM
SHEepruu OTOHA C €ro YaCTOTOW. DHeprus

U UMITYJIbC (POTOHA

7.1.2

OTtkpsiTHE 51 UCCIIEI0BAHNE
dotorddexra. Ombitel A.I'. Cronerosa.

3akoHsl hoTorddexTa

7.1.3

7.1.4
7.15

7.1.6

721

YpaBHeHUE DOHHINTENHA hilat: e
dororddexkra.  «KpacHas  rpaHUIAN
dboTodrddekra

Hasnenue ceera. OnwiTel [1.H. JIeOenena
XHUMHUYECKOe JECHCTBHE CBETA
TexHuueckue ycTpoicTBa: (HOTOIIEMEHT,
dboTonaryuk, COJIHEYHAs Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens aroma Tomcona. OmBITE
Pesepdopna no uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHasI MOJCJIb aTOMAa

7.2.2

ITocrynater  bopa.  W3nyuenne u
noryiomeHue (GOTOHOB TMpH  Iepexojie
aToMa C OJIHOTO YpOBHS DJHEPrUH Ha
apyroi.  Bupbr  cnektpoB.  Chektp

YPOBHEW dHEPIUHU aTOMa BOJAOpPOAa

7.2.3

BomnoBele cBolicTBa dacTtuil. BoJHEI 1
bponns. KopnyckynsipHo-BoIHOBOMI
nyanu3M. Jludpakmus 2JIeKTpOHOB Ha

KpHUCTaJIax

724

CroHTaHHOE U BBIHYXXICHHOC U3JTYUYCHUC.

YCeTpoiCTBO U IPUHITUTT PAOOTHI Jlazepa




7.3

7.2.5

TexHudeckue yCTpouCTBa: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

[Ipaktuyeckne pabotel. Habmogenue

JIMHEYaToro CIICKTpa

ATOMHOE A1PO

Meroapsl HAOMIOIEHUS € PETUCTpAIUU

QJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pezepdopna mo ompeneneHuto cocraBa
paaroakTUBHOTO u3NMyudeHus. (CBoicTBa
anbda-, OeTta-, ramMMa-u3JIy4eHusl.
BnusHMe pamMoakTHBHOCTH Ha JKUBBIC

OpraHu3MbI

7.3.3

7.3.4

OTkpplTUE  TOPOTOHAa U HEUTpPOHA.
Hyxnonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsaa aapa. MaccoBoe uncio

sapa. M3oTonsl

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

pacmaga

7.3.5

7.3.6

OHeprusi CBSI3M HYKIOHOB B  sJIpe.

Snepubie cunbl. Jledext macchl spa
Anepuele peakuuu. JleneHue W CHHTE3

saaep

7.3.7

Snepubiii  peakrop.  TepMosnepHsli
cunte3. [IpoOiembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTHUKU. OKOJOTHYECKUE

ACIICKTHI H}IepHOI\/II SHEPIrCTUKHU

7.3.8

DneMeHTapHble  4acTullpl.  OTKpbITHE
II03UTPOHA. @DyH1aMEHTAIIbHBIE

B3aHUMOJICUCTBUA

7.3.9

TexHuueckue yCTpOMCTBa:  JO3UMETD,




7.3.10

8.1

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

TPEKOB YaCTHI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHOr0 Heba. Co3Besnus, spKue

3BéSIIBI, IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

8.3

8.4

8.5

8.6

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

testa ComHEYHOH CUCTEMBI

Coname, d¢ortochepa u armocdepa.

CoJiHeuHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]1

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paJilyc, TeMIIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPaJbHbIM KJIacC — CBETUMOCTB.
3BE3bI TVIABHOW  MOCJEI0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JUIs

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

##HPar###BayTpeHHee CTpoeHHe 3BE3N.
COBpeMeHHI)Ie IpeaACTaBICHUA (6]
MpoUcXoXIeHnn U sBomoiu CorHua u

3BE3]1. DTaMbI JKU3HU 3BE3]T

8.7

Mineunsiii Ilyte — Hama TamakTuka.
CnupaneHasgs  cTpykTypa  l'anmakTukwy,
pacupeneiieHue 3BE3N, ra3a U IBUIK.
Ilonoxeane u nBuwxkenne CoiiHIA B
lanaktuke. Ilmockas u cdepuueckas

noJacucTeMBI I allakTUKH

8.8

Tunel ranakTuk. PaguoranakTWkd U

KBa3apbl. YEpHBIE ABIPHI B IAPAX TATAKTHK




Bcenennas. Pacmmpenue BceneHHOi.

3akon XaOOsa. PasOeranme rajsakTHK.

8.9 Bospact u pamuyc Bcenennoi, teopus
Bonbmioro B3peiBa. Mojenb «ropsideit
Bcenennoi». PennkroBoe usnyuenue
MacmTabHast  cTpykTypa BceneHnHoii.

8.10 Meraranaktuka. Hepeménusie npodiemMsl

aCTPOHOMHH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



