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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHUM M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepalbHON paldouyeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusx Poccniickon denepanum, peaANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIE IPOTPAMMBI.

Copnepxkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim DOI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb pPEaU3alNKU MEKIPEIMETHBIX
CBs3€H (PUBUKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHsS] (PU3HKM HAa YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTarnpeIMEeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOUYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI 11O rojiaM O0y4YeHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4deHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpysxkaromiem mupe. HIkoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yOLni
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpaduei W actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHWKM  OMpEAeNsaeT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIY4EHHUsI HOBBIX MATEpHaJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaronuxcs, B (opMuUpoBaHHE YMEHUU MPUMEHSTH
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUMN.

B ocHoBy Kkypca ¢u3MKu i YpOBHS cpefaHero oOiiero oOpa3oBaHUs
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPUHIMUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKPYr (¢u3MyecKkux Teopuil. BenmymmM B Kypce sBIsieTCs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKu C pa3BUTHEM OOIIECTBA, a Takke C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TE€XHMUYECKUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBISIOTCS (U3MUecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TPEACTABICHUSAX O TMPUPOAE, TpaHUIax
NPUMEHUMOCTH TEOpWUM, /I ONHCAHWS EeCTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESTENbHOCTH O00YYaroIuXCs.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpaTOpPHBIX pPadoT,
KOTOpbIE B TporpamMme 1o (u3uke oObEeTUHEHBI B OOIIMI CIHCOK YYECHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M OICHKH, OCYIIECTBISICTCS YYaCTHHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm »s3TOoM oOecreunBaercs OBJIAACHUE
OOy4aloLMMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIIECTOBAHMS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH U IOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENsAETCA PEUICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 337a4d C SIBHO
3aJJaHHON (PU3MUECKON MOJIENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpuUpys 3HaHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpA (U3UYECKOW MOACIU I CUTYyalluu MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
MPEIMETHOTO KaOWHeTa (M3WKW WIA B YCJIOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBIThH
HE0OXoaMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHcTpallioHHOE  00Opy/I0BaHuE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paToOpHOTO OOOPY/IOBAaHUSI JOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISIFOTCS:

o (opmupoBanue wuHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAyYHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (PopMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue TpencTaBICHUNA O PONMHM (PU3UKHU IS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne 3TUX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3aad B

npoliecce u3ydeHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (opmMupoBaHMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
dusznyeckoil Monenbplo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JICUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUIAHUPOBAHMS W TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaINH,
OTIpEJICJICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHWE YCIOBHUM JJISi Pa3BUTHsI YMEHUM MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemeiii B mporpamMme 10 (HU3MKE TMepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JCIaeT BBIOOP
poBeNCHMUSI J1a0OPaTOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o mpupone. Hayynbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponbp DJSKCrepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIepUMEHT B (PU3HKE.

MopnenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto Qu3NKM B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMelieHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaibHOW TOYKHA OT BPEMEHH.

CBobOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBvkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEUHAS
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JIBI)KCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUSL.

[IpeoOpa3zoBaHne TBMIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OPOIIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPENAEICHUS] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
JUIS MaTepUalibHOW TOUYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaibHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoJabxkeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosa. Koaddumuent tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHHME HMITYJIbCa TEJA. 3aKOH COXPAHEHUS HMMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPIUHU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuuManpHass 3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHUCTEMBI TEIL
3aKOH COXPaHEHUSI MEXAaHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckrue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa NOTEeHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sakcnepumenm, nabopamopmuvie padbomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOIO KTy Ta.

Paznen 3. MogekyasipHast u3nka 1 TEPMOJIMHAMUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBAa. MOJENIN CTPOCHUs Ta30B, >XUIKOCTEH U
TBEPJBIX TE U OOBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

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



Mopens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MA€aNbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAaIOIIME JUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 U PY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita lltepHa.

OneITsl, JOKa3bIBAIOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJICANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamuKku

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyd€HHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonndecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aamabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMMKHM K u3ompoieccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmognHamMuku. HeoOpaTuMocTh MPpoIieccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHusi SHEpPruM B TEMJIOBbIX MaiinHax. Koap¢uuueHT mone3Horo
nevctBus temoBol mamuHbl. [ukn KapHo u ero koadduimeHT mnojae3Horo
JEeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku W3 OyTBUTKM TIOJI NEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla MpU Terlonepeaaye.

OneiT MO anuabaTHOMY paCHIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecamnuvie cocmoanun eeuyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmnueckue u aMmop@Hbie Tena. AHU30TPONUS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y AefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJIECHUS KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. DiaekTpoauHaAMKMKA
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJIEKTpUYecKuil 3apsia. JlBa Buaa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKH, TUANEKTPUKH U TOJYNPOBOIHUKH. 3aKOH COXpPAHCHHS
AIEKTPUUYECKOTO 3apsia.
BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuHblil 3IEKTPUYECKUI 3aps.
Onektpudeckoe moje. Hanpspk€HHOCTh  anekTpudeckoro moiis.  [IpuHiumn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopaencTBre HAANEKTPU30BAHHBIX TEI.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUASI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3mepenne 2eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBHOE CONPOTHBJIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

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

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akoHn Oma 11 MOJHOM (3aMKHYTO#) AJIeKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpoBOIHUKMU. CobcTBeHHas U IIpUMECHast MIPOBOJUMOCTD
NOJIyIpoBOJHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  dJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN MO/, rajbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUITbl TOKA U HANIPSKEHUS.

3aBUCUMOCTbh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMenaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwi

N3yyeHue cMeniaHHOrO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue aextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHsA B 10 kiacce OCyLIECTBISETCS C
YY4ETOM COAEP/KATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTUKH,
OMONOTHY, XUMHH, TeoTpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCHU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeM, KUAKOCTEH u



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUe€), JBUraTeldb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
NOJIYYEHUs] COBPEMEHHBIX MAaTE€pHalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, AIEKTPOHArpEBATEIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

ITocTtossuHble  MarHuThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUIMO Cynepno3uiuu
MAarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOU
WHYKIIMH TOJIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHOMU
WHIYKIUU. ODJEKTPOJBIXKYIIAS CUla HWHIAYKUMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWKYIIAS CHJIA WHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIIEH CHJIBI MHAYKIHAH OT CKOPOCTA W3MEHEHHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpOMAzZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. Ilepuon, wacrora, amrmummryaa u ¢asza KoyieOaHUM.
[Ipy>XMHHBIA MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
koJiebanuii. [IpeBpailienre HEPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJiebanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAUYEHHWE CHJIbl TOKA U
HaIpPsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpodHepruu. Kynbrypa
WCIIOJIB30BaHUs AJICKTPOIHEPTUH B TTIOBCETHEBHOM KU3HU.

TexHuyeckue ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb TUHUY 3JEKTPONEPENAYU.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HUccnenoBaHnne TMEpEeMEHHOT0 TOKa B LEMA W3  MOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpaneHus. llepuon. CkopocTb
pacmpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuPpakuust MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPpaKCHHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUs. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromeecs T€10 Kak UCTOYHHUK 3BYKa.

Hab6mronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJIeOaHM.



HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CioxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoKycHOe
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHHil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. Y BEJIHYEHUE,
JlaBaeMo¢€ JIMH3O0M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcIoBUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHruecKkue YyCTpONCTBAa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pAacpOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre cBOMCTB M300paKeHU B JTMH3AX.

Mozaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinu ceera.

Hab6mronenune nudpakximm ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTsel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUEr U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTON. DHEPTHs
U UMIyJbe (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa s gortodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTuMK, COTHEUHasi baTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1orh(dHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Imanerapnas mogmens aroma. llocrynmater bopa. U3nyduenue u mnoriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BosiHoBBIE cBoOlicTBa yacTtull. Bonnsl ne bpoitnis. KopryckyisipHO-BOJIHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyecknue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuo  cocTaBa
paanoakTuBHOrO u3nydyeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIydeHHE. 3aKOH PAaIMOAKTHUBHOIO pacaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakuuu. [lenenue u cuHTe3 AI€p.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIE B3auMOJAEHCTBUA. EAMHCTBO PU3nyecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucCTBa U NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKyMe 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTtema.

Connne. ConHewHass akTUBHOCTh. Mctounumk sHepruu CosiHIIa W 3BE3L.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBCTUMOCTB». 3BE3IBI TJIABHOM IIOCICIOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXO0XKACHUU U 3BoIonuu CosHIA U
3BE31. DTaNbl )KU3HH 3BE3I.

Mineunbiii [Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06a. Pa3beranue rajiakTHk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraraiakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPEeNICHUs MOJI0KEHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sI CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOM cepax NeaTeTbHOCTH YEIOBEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAay4YHOH KapTUHE MUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O PUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMM MAaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadvu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimus, CBS3aHHBIC C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rurnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIO/ICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MNPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHHE TUIOIAIU TIOCKUX GUryp u oobéMa Tel.

buonoeus: »nexTpuueckue SBICHUS B JKHBOW Mpupoje, KoseOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECUCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPbIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAJUIMYECKOW PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWHUM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAs II€4b, pajap, pPaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbII YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» T0TKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YaromuXcs PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbBITA JAEATEILHOCTA B MPOIIECCE peaiM3allii OCHOBHBIX HAMNpaBICHUMN
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKMX TyMaHUCTUUYECKUX U
JEMOKPATUUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3alliy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIC B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHME JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOYAas ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3nUecKoi HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMuHbIM cdepam npodecCHOHANbHOU AEATEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOr0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpodiieM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHMS 1IeJIe YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTRA;

pacUIMpeHre OmbITa JIEITebHOCTH SKOJOTUYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAay4YHOW JESITeNIbHOCTH, TOTOBHOCTH B IpoOIlecce
U3ydeHUs:  (QUBWKA  OCYIIECTBIATH  MPOCKTHYID W HCCIEIOBATCIBCKYIO
NeATEeTbHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jiornueckue JaeicTBuA:
CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMUSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajv3a HWMEIOLIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTB KOPPEKTHUBHI B JIESITEIILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHHOCTH;
KOOPAMHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBUSX  PEAIBHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBareabcKkue AeiicTBUA:
BJIAJICTh HAYYHOH TEPMHUHOJIOTHUEH, KJIIOUEBBIMU MOHATHUSMHU M METOAAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00yiacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHusl 3ajiay (U3MYECKOTO COJEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUAAMHM JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHUs, HaXOAUTh APTyMEHThI JJI1 J0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BATEIbHOMN
JeSITEIbBHOCTH, B TOM YHUCJIE IIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IIEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;

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

Pabora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh MOMUCK, aHaJIu3,
CUCTEMAaTH3alUI0 U HHTEPIPETAlNni0 UHPOPMAlUMU pPa3IMYHBIX BHUIOB U (Popm
IpEJCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3alad ¢ CcoOMoAeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, pPECypcocOepeKeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpX aHUS B Pa3IUYHbIX (opMarax cC
yu€TOM HazHayeHHs] THPOPMAIIUHU U LEJIEBON ayAUTOPHUH, BHIOMpPas ONTUMAIBbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKATHBHBIE YHHBePcATbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CHUTyallMii W  CMST4Yath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEIO BKJIAJa U KaXJOr0 YYaCTHUKA KOMaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYeCKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBepcaJbHble yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh W (HOPMYyIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIUYHBIX MPEOYTCHHUI;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHOU  pedieKCMH Kak  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX TMPOLECCOB, MX PE3yIbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OIIEHUMBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl JPYrMX IMpU aHallu3e pe3yJbTaToOB
NEeSATEeTLHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHalM3e pe3yibTaToB
NeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mporecce nocTmKeHUS TUYHOCTHBIX PE3YJbTaTOB OCBOCHHS TPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPILICHCTBYETCS HYMOIIMOHAIBHBIN UHTEJICKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATIBLHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW IMOITMOHAIBHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPECHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTMDKCHHIO IEITH |
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax pojib M MECTO (Pu3MKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIMAIbHAs CHCTEMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelIeHn: (PU3NIECKUX 3a/1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISAPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJUHAMUKHN:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
NBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IBUKEHUE IO OKPYKHOCTHU, HHEpLHS,
B3auMojieiicTBue Tenl, Auddy3us, OPOYHOBCKOE IBWKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HAarpeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBeCHE, UCIApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAJUTA3AIMS, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCylle, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Ipolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHHUecKas
pabota, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWW NPABUIBHO TPaKTOBAThH
(GU3UYECKUl CMBICT HMCIOJB3YeMBIX BEIHYWH, WX OO0O3HAYCHHWS W CIWHUIIHI,
HaxXoJUTh (OPMYJIbI, CBA3BIBAIONINE MTaHHYIO (HU3UUYCCKYIO BEIHMYHMHY C IPYTUMU
BEITMYMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHUYECKOTO JBIKECHUS MOJICKYJ, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMONE3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHUsS W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMHMCHIBATh U3YUYCHHBIE JICKTPUYECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
AIIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTECHIIUAJIOB,;
Py ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3WYSCKUIA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMSI W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTMYHUHY C APYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJB3YsS (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsirotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHWS MEXaHMYECKOW DHEPrUH, 3aKOH COXPaHCHUS HMITYJIbCa,
TPUHITUI CYNEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBMKCHUS MOJICKYT C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOT0 3apsifa, 3akoH KyloHa, mpu 3TOM pasiivyaTh CJIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (IpaHMUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (PH3WUYECKHUX SIBICHUN U
IPOIIECCOB C HUCHOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUH, MPU ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bOopMyIHpPOBATh BHIBOIBI,

OCYIIECTBIIAThH MPSIMbBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
3TOM BBIOMpaTh ONTHMAIBHBIM CIIOCOO M3MEPEHHs U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yabTaThl MONYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIUYHH B
BU/JIe TaOJIUIl U TpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BAHNUS,

cOOJII0/IaTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YEHHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY PacCyXICHUH C OMOpOM Ha H3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS,

UCTIONb30BaTh  MPH  pPEIIEHWH  yueOHBIX  3aJad  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YIEOHOW W HAYYHO-TOMYJISIPHON HH(POPMAINH, TTOTYIECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

MPUBOJINUTH MPUMEPHI BKJIaJla POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
J1s1 obecrieueHrss 6€30MacHOCTH MPU OOpAIEHUHU ¢ MTPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIOILEel Cpejie;



pabotatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K xoHny oOyuenus B 11 kjacce mnpeameTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOAEH, LIEJOCTHOCTh W €IUHCTBO
(u3MYECKO KapTUHBI MUDA;

YUUTBHIBaTh TPaHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUUECKUI 3apsij, Jy4 CBETa, TOYECUHbI NCTOYHMK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO SiApa MpH PEHIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMMUKHN U KBAHTOBOW (PU3UKU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U TOJAApU3ALMsA  CBETa, JHUCIEPCUS  CBETa,
dboTtoanexTpudeckuiit 3Pdext (poTodrddexT), cBeTOBOE AaBlIeHNUE, BOSHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIUOaKTUBHOCTD;
ONMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJb3YyAd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJICKTPOJBIDKYINAs Cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojs, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO MOJIEW, MEPUOJ W YacToTa
KoJjeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsiii M CWjla TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSTHUE U
ONTUYECKas CUJla JIMH3BI, MPU ONHUCAHWM TPABUIBLHO TPAKTOBATH (HHU3UYECCKUI
CMBICI HCIIOJb3YEMbBIX BEJIMYMH, HX OOO3HAUYEHUS W E€IUHMIIBI, YKa3blBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYNHAMM;

ONMUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, MPU ONUCAHWU MPABUIBHO TPAKTOBaTh (PUIUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aK0OH OMa, 3aKOHBI TOCIEA0BATEIBHOTO U MapaIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHA mia Pororddexra,
3aKOH COXPAHEHUSl SHEPrUU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOr0 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uUCia, mocrynartel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpy 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
MIPUMEHUMOCTH;

ONPENIENIATh HAIIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DOKCIIEPUMEHTHI TI0 HCCIICJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEJIWYHWH C HCMOJb30BAHUEM
OpSAMBIX HM3MEPEHUH: MPU O3TOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yjIbTaTaM UCCIICI0BaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemaTh pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MUYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJla4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,



HEOOXOUMbIE JUIsl €€ pEIIeHUus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHUM C ONOPOM Ha WU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIPHON MHGOpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSACHATh NPUHIUIBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

INPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHme C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3ZUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHAMMKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 E£:$;;?S§8158§f410970
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®u3nka — HayKa O IPUPOJIE.
1 Hayunble MeT(})]K bl HO?I»)HapHI/ISI 1 bubmmorexa LOK
7 8 02.09.2025 = https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B 04.09.2025 = https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
neuxeHus. [lepemenienue, CkopocTb, 09.09.2025  https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JIBIKEHHE 11.09.2025 @ https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHUE 16.09.2025  https://m.edsoo.ru/ff0c372¢e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO ITaIEHUSA 18.09.2025  https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBUKEHHE.

7 JBrm>keHre MaTepraIbHON TOYKH IO 1 bubmmorexa [IOK

P 23.09.2025  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anumes. 1 bubnmnoreka [JOK




WHepuuanbHble CHCTEMBI OTCUCTA. 25.09.2025  https://m.edsoo.ru/ff0c3be8
IIepsriit 3ak0H HproTOHA
Macca tena. Cuna. [Ipunmun
9 CyHepIo3uInu cril. Bropoil 3akoH bubmorexa LIOK
JHep B - 2Top . 30.09.2025  https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepraIbHOW TOYKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTEepUAIbHBIX TOYEK 02.10.2025  https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspkecTd. IlepBas kocMudeckas bubmorexa LIOK

P 07.10.2025  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tela 09.10.2025  https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Kosdbunment tpenus.

13 Cuna Zgn OTI/IBJ'ICI({bI/I(lS)I apu BI/I)I:(eHI/II/I bubmmorera [TOK

P pua 14.10.2025 @ https://m.edsoo.ru/ff0c3f76
Tea B )KUAKOCTH WIIH rase
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenTt cuisl. ITnedo cunel. YcmoBus 16.10.2025  https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Teja
HNMnynbsc MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs 21.10.2025  https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernyeckas sneprus bubmuorexa [IOK
MaTepuaibHOW Touku. Teopema 00 23.10.2025  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPTHUH

17 [TorennmanesHas 3HEPTUsL. bu6mmoreka [JOK




18

[ToreHunanbHas SHEPTUS YIPYTO
1e(OPMHUPOBAHHOM MPY>KUHBL.
[TorennmansHas SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU SHCPTHUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

04.11.2025

06.11.2025

https://m.edsoo.ru/ffOc461a

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

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

11.11.2025

20

21

22

KonTponbHas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpPAHEHUS B MEXaHHUKE»

OCHOBHBIE TOJOXKEHUST MOJIEKYIISIPHO-
KHHETH4YeCcKol Teopun. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTUL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, JKUIKOCTEH
U TBEPABIX TEI

13.11.2025

18.11.2025

20.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

25.11.2025

24

Tennosoe paBHOBecue. TeMmmepaTtypa
u e€ n3Mmepenue. Illkana remneparyp

27.11.2025




Lenbcus

Wneanpueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT 02.12.2025 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBIKEHUSI MOJIEKYI1. Y paBHEHHUE 04.12.2025 = https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI 09.12.2005
JlaGopaTtopHnas pabota

73 «HccnenoBanre 3aBUCUMOCTH MEKIY
napameTpaMH COCTOSHUS 11.12.2025
Pa3peKEHHOTO ra3ay

29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE 16.12.2025 @ https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3MeHnenust. KommnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss 18.12.2025 | https://m.edsoo.ru/ff0c5952
SHEPIHsi OJJHOATOMHOTO UJI€aJTbHOTO
rasa

31 Buasl Tenonepenaun bubmorexa HOK

23.12.2025  https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.

1 KonuuecTBo TemiaoTsl npu bubmuorexa [IOK
Tertonepenayde. AnnadaTHBIN 25.12.2025  https://m.edsoo.ru/ff0c5c36
nporecc

33 IlepBrIiil 3aKOH TEPMOAUHAMUKH U €70 bubnmnoreka [JOK




NPUMEHEHHE K U30IPOIIeccaM 30.12.2025 = https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporeccos B
34 npupone. Bropoii 3akon bubmmorexa [IOK
PHPpOAE. BTOP 13.01.2026  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
ITpunnun nevicrBus u KII/I TermoBoi bubnuorexa [JOK
35
MallluHbI 15.01.2026 = https://m.edsoo.ru/ff0c600a
36 K ero KII
Hoser Kapo i ero KILA 20.01.2026
37 DKOJOTUYECKHe MPoOIeMbl
TEIUIOPHEPTreTUKHU 22.01.2026
18 O6o6maromuii ypok «MolekysipHast bubnunoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI 27.01.2026  https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmorexa HOK
yp ’ 29.01.2026 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u KAIeHue 03.02.2026  https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI U OTHOCUTETbHAS
41 BIAXXHOCTH BO3ayXa. HaceImenHbIiH bubmorexa LHOK
nap yre 05.02.2026  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
aMmopdHbIe Tena. AHU3OTPOIIHS
42 CBOI?II)((:l”)rB KPHUCTAJJIOB X(TI/? KUe bubmorexa HOK
P A 10.02.2026  https://m.cdsoo.ru/ff0c65£0
kpucraubl. COBpeMEHHBIE
MaTepuabl
[TnaBneHue M KpUCTAIITA3AITHSI.
43 VYV nenpHas TEMI0TA MJIABICHUS bubmorexa HOK
! ' 12.02.2026  https://m.edsoo.n/ff0c6708

CyO6numarus




bu6mmoreka [IOK

44 VYpaBHeHue TerIoBoro 6agaHca
17.02.2026 = https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alus Tell. DJIEKTPUUECKUN
bubmuorexa [JOK
45 3apsij. JlBa BUla 3JIEKTPUYECKHUX
19.02.2026 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBogHMKH, TUINESKTPUKH U
P P bubmuorexa [JOK
46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS
24.02.2026 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. Toyeunslii 31€eKTpUYECKUN bubmorexa HOK
' 26.02.2026  https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKUX ToneH. JInnnn 03.03.2026 | https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
PaGota cui 31eKTpoCcTaTHuecKoro
bu6mmoreka [JOK
49 nons. [lorenuman. Paznocts
05.03.2026 | https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
[IpoBOIHUKYM U AMDIIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM HOIJ)'IC bubmorera [TOK
P ) 10.03.2026 = https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubnuotexa [JOK
51 Onektpoémkoctb. Konnencaro
P AEHEATOP 12.03.2026  https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIOCKOTO
bubmuorexa [JOK
52 KOHJIEHCATOpa. DHEPTrusl 3apsyKEHHOT O
17.03.2026  https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaropa" 19.03.2026




54

[TpuHIMT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
arnmapara, CTpyMHOro IpUHTepa.
DneKTpocTaTH4ecKast 3allluTa.
3azemyIeHHE SIEKTPONPUOOPOB

24.03.2026

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

26.03.2026

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

07.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

58

59

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 TOTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne D/IC ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHslil ypok. KonTponbHast

pabota o Teme "DnexTpoanHamuka" /
Bcepoccuiickas npoBepouHast paboTa

0.5

09.04.2026

14.04.2026

16.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«DNEeKTpOoAUHAMHKAY /
Bceepoccuiickas npoBepouHasi paboTa

21.04.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DIIeKTPOHHAs MPOBOUMOCTD TBEPIBIX




METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIJIOB OT
temriepaTypbl. CBEepXIIPOBOUMOCTh

DJIEKTPUUYECKUI TOK B BaKyyMe.

23.04.2026

62 CBoiiCTBA JIEKTPOHHBIX ITYYKOB ! 28.04.2026
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpuMecHas IpoBoAUMOcTh. CBOMCTBA | bubmumoreka [IOK
p—n-miepexoa. 30.04.2026 = https://m.edsoo.ru/ff0c84ae
[TomrynpoBOIHUKOBBIE TPUOOPHI
DJIEeKTPUIECKUN TOK B PaCTBOpax 1
paciiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK

64 1
DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 05.05.2026  https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosTenbHbIN U 1 bubnuorexa [JOK
HECaMOCTOSITEIIbHBINA pa3psi/l. 07.05.2026  https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DnexTpuueckre nprudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bubnuoreka [IOK
npuMeHeHune. [IpaBuna TeXHUKH 12.05.2026  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
Konrtponbnas padora no reme

67 «9nekrpocraruka. [TocToSTHHBIH : bubnmnoreka [JOK
3NEKTpUYECKUl TOK. TOKHM B 14.05.2026 = https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBublit ypok. O0o0maronmii ypok ] bubmuorexa [IOK
o temam 10 kiacca 19.05.2026 = https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I1O0 68




I[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Kontpoapipie  Ipaxruteckue U3y4YeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U KX

| B3auMOJIciicTBUE. MarHUTHOE MOJIC. 1 bubnunoreka LIOK
Bekrop MarHuTHON MHIYKIUU. 02.09.2025 @ https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. | bubmmoreka [JOK
B3aumoneiicTBre MPOBOTHUKOB C 04.09.2025 = https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 | bubnnorexa [JOK
MarHUTHOTO TIOJIsI KATYIIKH C TOKOM» 09.09.2025  https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa | | bubmuoreka [IOK
«Uccnenosanne neicTBUA 11.09.2025 | https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cwuta Jlopenma. Pa6ota cutbt 16.09.2025 | https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIus. [lotok

6 BeKTOpa MarHuTHOM uHAykuuu. I1C 1 18.09.2025

WHIYKITAW. 3aKOH 3JIEKTPOMArHUTHOM




nHaykiuu Papanes

JlaGopaTtopHnast pabora
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHI)

23.09.2025

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NuaykTtuBHOCTSH. fIBNEHUE

camounAykiuu. 3J1C caMOMHIyKIIUH.

9H€pI‘I/ISI MAarauMTHOTI'O ITOJIA KaTyIIKH
C TOKOM. BHGKTPOMaFHI/ITHOC I10JIE

25.09.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U X
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 1eYb

30.09.2025

10

11

12

13

14

O6o06maromuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar»uuTHoe 101J1€E.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IYKIII/ISI»

CBo0OoiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue sueprun
JlaGoparopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTU M MAcChI IPpy3a»

Koneb6arenbublit koHTyp. CBOOOAHBIE

02.10.2025

07.10.2025

09.10.2025

14.10.2025

bubnuoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMAardauTHBIC KoJIeOaHUs B
nacaJIbHOM K0Jie0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

®opmyna Tomcona. 3akoH
COXPaHEHHUSI SHEPTUU B UJICATHBHOM
K0JIeOaTeIbHOM KOHTYpE

[IpencraBieHne O 3aTyXaroOIINuX
KoJsicOaHusX. BeIHy ) /1eHHbBIC
MexXaHu4ecKue Kojaebanus. Pe3onanc.
BbIHYKIEHHbBIC 2IEKTPOMArHUTHBIC
KOJIEOAHUS

IlepemennsbIit Tok. CHHYCOMIATIbHBIN
MepeMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOIIIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsKEHUS

Tpancdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
JJIEKTPUYECKON SHEPTUU

16.10.2025

21.10.2025

23.10.2025

04.11.2025

06.11.2025

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

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

19

VYCTpoiCTBO U MPAKTHYECKOE
[IPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JJIEKTpoliepesad

11.11.2025

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
JIEKTPO3HEPIUHU B ITOBCEIHEBHOMN
YKU3HU

13.11.2025




MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

bu6nmoreka [IOK

21
(CKOpOCTb pacHpOCTPAHCHIS H JUIHIA 18.11.2025  https://m.edsoo.ru/ff0cca54
BOJIHBIL. [lonepeunsie 1 mpo0IbHbIE
BOJIHBI
” 3Byk. CKOpOCTb 3ByKa. [']poMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa 20.11.2025  https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoOMcTBa U cKopocTh. [Ikana bubmorexa LIOK
P i 25.11.2025  https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIUOCBS3U U
24 eneBuaeHus. Pa3 e cpenc
TEJICBUJICHUS BUTHE CPEJICTB 27 11.2005
cBs3u. Paguonoxarus
)5 KonTtponbnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» 02.12.2025 | https://m.edsoo.ru/ff0cc6f8
IIpssMonMHEHOE pacIpOoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnorexa [JOK
To4deuHsbIil HICTOYHUK cBeTa. Jlyd 04.12.2025 @ https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxeHnus csera. [loctpoenune bubmmorexa [IOK
P . P 09.12.2025  https://m.edsoo.ru/ff0cd4e0
M300paXeHHH B IMIIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
73 BHYTpEeHHee oTpaxkeHue. [IpenenbHblil bubmuoreka [JOK
YTOJI ITIOJIHOTO BHYTPEHHETO 11.12.2025  https://m.edsoo.ru/ffOcd7f6
OTpaKEeHUs
79 JlaGopaTtopHas paborta «M3mepeHue bubnuotexa [JOK
MoKa3aTelisi NPEeJIOMJIICHHS CTEKIIa 16.12.2025  https://m.edsoo.ru/ff0cd67a




JIunzel. [TocTpoenune n3obpakeHuit B

30 nun3e. Dopmysa TOHKOM JIMH3BI bubmorexa HOK
- OPMY. ’ 18.12.2025  https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnas pabota
31 «HccnenoBanue CBOMCTB
sonan 23.12.2025
M300paKeHHi B TMH3aX)
Hucnepcus cBera. Ciio>XHBIM COCTaB
1 6enoro cBera. LlBet. JJaboparopHas
pabora «Habmoaenne nucrepcuu 25.12.2025
CBETa»
13 WnTepdepenmus ceera. Audpakuus Bbu6moteka LIOK
cBeta. Judpaknuonnas pemeéTka 30.12.2025  https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonmapuszanuus ceera 13.01.2026  https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTPOiicTBa
35 U ycJloBUS UX O
y ux 0€30MacHoro 15.01.2026
MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH
36 KJIaccu4yeckor MexaHuku. [locTyarsl bubmmnoreka HOK
CIIELIMATIbHON TEOPUU 20.01.2026 = https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIHOCTH
OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH.
37 3amesieHne BpEeMEHH U COKpaIlleHne bubmorexa HOK
P P 22.01.2026 | https://m.edsoo.ru/ffOcfad2
JUTMHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yacTullbl. CBSI3b MacChl C YHEPTUEN U bubmorexa HOK
HEL P 27.01.2026  https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS TTOKOS
39 KonTtponpHas padora «Onrtuka. bubnmnorexa [JOK




OCHOBBI CHICIMAILHOM TeOpUH 29.01.2026 | https://m.edsoo.ru/ffOcf6£0
OTHOCUTEIILHOCTH
40 ®otonbl. opmyna [1nanka. DHeprus bubmmoreka [JOK
Y UMITYJIBC (JOTOHA 03.02.2026 = https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEA0BAaHNE Eu6 1IOK
nOIMoTEKA
41 oto3ddekra. O A.T.
QorospexTa. OnurTs: 05.02.2026 = https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl porodrddekra. YpaBHeHHE
42 3ﬁHnne§;a JE?EOTONbgeKTa bubmrorexa LIOK
A ' 10.02.2026 = https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» porodpdexra
Hasnenue cera. OnwiThl I1. H.
43 JleOeneBa. XuMUYECKOE IEHICTBUE Bubmiorexa OK
' 12.02.2026 | https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue ycTpoicTBa u
44 MPaKTUYECKOE TPUMEHEHHE:
dboTorneMeHT, PoTONATUHK, 17.02.2026
coNTHe4Has OaTapesi, CBETOUOT
45 Pemenue 3aga4 mo reme «JIEMEHTBI bubmmoteka IIOK
KBAaHTOBOM OITHKM) 19.02.2026 = https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITHI
46 Pezepdopna o paccesHUIO 0-4acTu bubmorexa HOK
POOPAA TOP H 24.02.2026  https://m.edsoo.ruw/ff0d091a
ILtanerapHast Moaenp aToMa
bu6nmnoteka LIOK
47 IT b
OCTYTIATRI bOpa 26.02.2026 | https://m.edsoo.ru/ff0d0afa
Wznydenue u nornomenue GOTOHOB
43 IIPH IIEPEXOJI€ aTOMa C OJTHOTO bu6muoreka [JOK
YPOBHS DHEPTUHU Ha APyrou. Bubl 03.03.2026 | https://m.edsoo.ru/ff0dOafa

CIIEKTPOB




49

50

51

52

BoaHoBEIE cBOMCTBA yacTHIl. BOJIHEI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

OTtkpeITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO U3TyYCHUS

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
pPaJMOaKTHBHOCTH Ha YKHBBIC
OpTaHU3MBI

OTKppITHE IPOTOHA U HEUTPOHA.
H3otomnsl. Anba-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

05.03.2026

10.03.2026

12.03.2026

17.03.2026

bu6nmoreka [IOK
https://m.edsoo.ru/ff0dOca8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHblid
peaxTop. [IpoOnembl, IepCreKTUBHI,
JKOJIOTUYECKHUE ACIIEKThI IAEPHOMN
JHEPreTUKU

19.03.2026

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

55

OnemeHTapHble YacTUllbl. OTKpBITHE
no3UTpoHa. MeToab! HaOMOICHUS U
PEruCTpaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoaeucTeusa. ENMHCTBO
(bu3nUecKoil KapTHUHBI MUPA»

Oransl pa3BUTHS ACTPOHOMHUHU.
[IpuknanHoe U1 MEUPOBO33PEHYECKOE
3HauUEHUe acTpOHOMUU. Bun

24.03.2026

26.03.2026

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d0e38




56

3B&3HOTO Heba. Co3Be3aus, IpKUe
3BE3/bI, INIAHETHI, UX BUIMMOE
nekenne. ConHeynas CUCTEMA

Counune. ConHeunast akTUBHOCTD.
Uctounuk sueprum CosHia v 3BE311

07.04.2026

57

58

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOM
MIOCJIEI0BATEIbHOCTH. BHyTpEeHHEe
crpoenue 3B&31. CoBpeMeHHbIE
MIPEACTABICHUS O IPOUCXOKACHUU U
sBotounu CoJiHIA U 3BE3]T

Muneunsiii [Iyte — Hama ['anakTuka.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IAPAX FAIAKTUK

09.04.2026

14.04.2026

59

Bcenennas. Paz0Oeranue rajakThk.
Teopus bonbmoro B3peIBa.
PenukToBO€ H3mydyeHHE.
Mertaranaktuka

16.04.2026

60

Hepemennsie mpobieMbl aCTpOHOMUU

21.04.2026

61

62

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLTMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
JeloBeKa

23.04.2026

28.04.2026




63

64

65

66

O6o6matromuii ypok. Pons u mecto
(GU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTHUHE MUPA

O6o06matromuii ypok. Posb
(bU3HYECKON TeOprH B
(hOpMUPOBAHUHU TIPEICTABICHHUI O
¢du3uueckoil kKapTHHE MUpa

O6o06maromuii ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEJCTABICHUNA O IPUPOJIC

PesepBHBI ypok. MarHuTHOE 110JIE.
DNEKTPOMAarHuTHas NHIAYKIHS

30.04.2026

05.05.2026

07.05.2026

12.05.2026

67

68

PesepBubriit ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH

Pesepnslit ypok. KBanroBas ¢usuka.

DNeMEeHTHl aCTPOHOMUU U
acTpOpU3UKHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.05.2026

19.05.2026

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1784







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MUpPA, B Pa3BUTHUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATBbHBIN I'a3; MOAEIU CTPOCHHUS I'a30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOU Teopuun
CTpPOCHMsI BEIIeCTBA U  DJIEKTPOJUHAMHKHU: PpaBHOMEpPHOE H
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jd, JABWXKEHHE IO OKPYKHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUU
(oxJaXkAeHnn), TeIJIOBOE paBHOBECHE, MCIIApeHHe, KOHJIEHCAlMs,
MJIaBJ€HUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, WCMOJIb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJMHATA, IMYTh, MEpPEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHWHETHUYeCKas DHEprus,
MOTEHIIMATbHAS JHEpPrHs, MeXaHW4eckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPU OMUCAHUH MPABHILHO TPAKTOBATH (PHU3UUECKHI CMBICIT
UCIOJIb3YEMBIX BEJIWYHH, MX O0O3HAuU€HUs M EAMHHULIBI, HaXOAWUTb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBICHUS, UCHOJb3ysS (U3MUCCKHUE BEJIUYMHBI: JABJICHHE Trasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJNIE3HOrO0 JCWCTBUS TEIJIOBOIO JBHUTATENsS, IpPHU
ONHMCAaHUU MPaBHIIbHO TPaKTOBATh busnyecKuii CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO PH3HUECKYIO BETHUNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
AJIEKTPUYECKUE  SIBICHUS  (IPOILECCHI), MCMONB3Yys  (hu3muecKue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLMAJIOB; IIPU
OMMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OO0O3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIWYMHY C JAPYTUMHU

BCIN4YMNHaMn

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLNI CYNEPIO3ULIUNA CUJI, IPUHIINII
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYH0 TCOPUIO CTPOEHUsS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM JHEPrUU TEIUIOBOIO JBHKEHUS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpAaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3TOoM
pa3nuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIpQKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3iuyaTh yCJIOBUS UX 0€30macHoro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITOTHATE SKCIEPUMEHTHI TI0 UCCIIETOBAHHUIO (PM3UIECKUX SIBICHUHN U
MIPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5ToM (OpMYIHpPOBaTh NpodieMy (3amady) U THIOTE3y Yy4eOHOro
9KCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCO0 U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGIHHOCTGfI H3MepeHI/II>'I

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MYeCKUX BEIWYMH B BUAE TAaOMUI U IpadUKOB, JeJIaTh BHIBOJABI IO

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE i €€ pelieHus,
IIPOBOAUTH PAcu€Thl U OLIEHUBATh PEANbHOCTh MOJYYEHHOT'O 3HAUECHHUS

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MHpH  pelICHMM Y4eOHBIX 3a/ad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpHUpOBaHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpbI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
KU3HM 11 oOecrieueHrs 0€30MacHOCTH P OOpaIIeHu ¢ TpudopamMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00s13aHHOCTM M IUIAHUPOBATb JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)XJOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
AJNIEKTPOMAarHuTHasE MWHAYKLUWA, JCHCTBHE MArHUTHOrO TMOJsI Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMHCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUsS CBETa, (OTOANEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, OMITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTh Pa3THIHBIX
Cpel) U DJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HaNpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pazHocTh moteHnmanoB, DJIC, pabota Toka, WHAYKIHS MarHUTHOTO
mons, cuna Awmmepa, cwia JlopeHla, WHAYKTHUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3JEKTPOMArHUTHBIX Koje0aHui, boxycHoe
paccTosiHHEe M ONTHYECKas Cuja JIMH3BI, IPU OMUCAHUU MPAaBUIBHO
TPAKTOBAaTh (PUIWYECKUI CMBICT HCIOIB3YEMBIX BEIMYWH, UX
0o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUYHUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICOBATEIBHOTO M TApajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUS SJIEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MIPH
aToM (opmyaupoBaTh TpoliemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIICCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUH; TMpPU ITOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJTYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




WCCIeOBaHUNH B paMKax ydeOHOTO JKCHepUMeHTa, Yy4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIBHOCTU C UCIIOJb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIMYJISIPHOM
uHpoOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH MMOJIY4aCMYHO HH(bOpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAIIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIIOIh30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

COOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh JIESITENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAaHUS OKpYyXarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunamn
cooTBeTcTBUs. Ponp u Mecto ¢usuku B
hopmupoBaHUHU COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH IO

MEXAHHUKA

2.1.1

2.1

##HPari#KITHEMATHUKA

Mexanndeckoe aBmxkeHue. OTHOCHTENBLHOCTD
MeXaHn4ecKoro Asvxenus. CucrteMa oTcUETa.

Tpaexropus

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  yCKOpPEHHE
MaTepuaibHON TOYKHM, UX MHPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Cnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. ['padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
yCKOpEeHUS, yTH u nepeMeneHUs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.1.6

CBobOomHoe majzeHue. Y CKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. [lepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JIBU)KEHUE CHApAJIOB, LECMHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBHOKEHUH C HA4YaJIbHOM CKOPOCTBIO, PABHOM
Hynt0. 3ydeHue NBUKEHHUS LIApUKaA B BA3KOU
JKUJIKOCTU.  M3ydeHuWe  JBWIKEHHS — Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

H#Part## IMTHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cwia. [IpuHIMnD cyneprno3unuu

CHUJI

Bropoii 3akoH HberoTroHa ams MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHraIbHBIX TOUCK

224

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUA
CKOJIBKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA T'a3C

2.2.7

228

229

[TocTynarenbHoe W BpamiaTebHOE JIBUKEHHE
aOCOJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpalllCHHS.

[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

Texundeckne YCTpOfICTBa: INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboThl. M3yueHue MBUKEHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH O]
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaehopMupyeMol TNpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX jaeopmarium.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJI1a, UMCIOIICTO OCh BpalllCHUSA

2.3

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

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI

23.1 MaTepuaibHbIX TOYeK. Mmmynsc cuibl u
W3MEHEHHE UMITyJIbCca Tela
5350 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE NBUXKEHUE
233 PaGora cunbl
234 MOIIHOCTD CHJIBI
235 Kunetnueckas sHeprus MaTrepuaibHON TOYKH.
o TeopeMa 0 KHUHETUUYECKON SHEPTUU
[lorenuuanvHas osHeprus. lloTeHuuanbHast
036 SHEprus yIpyro nehopMUPOBaHHON
o npyxkunbl. [loTeHuuanbHas dHEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIH
[loTeHumanbHble U HEMOTEHLHAJIbHBIE CHUIIBI.
537 Csi3b  pabOTHl HEMOTCHIHATBHBIX CHUT C

U3MCHECHUCM MEXaHUYEeCKOMH SHEpIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON YHEPTrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHu4eckue yCTpOMCTBA: ABUKEHUE pPaKeT,

BOJIOMET, KOIIEp, MPYKUHHBINA MUCTOJIET

[Ipaktrueckue pabotel. HM3yueHue cBs3M
CKOpPOCTEM Tel TMpu HEYNpyroM Yyaape.
UccnenoBanme cBsa3u  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

##H#Part##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenne. Iuddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIECTBA HA OCHOBE ATHX MOJICICH

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkana temneparyp Llenscus

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON YHEPIUH TEIUIOBOTO JIBHKECHHUS
yactul rasa. [llkana remneparyp KenpBrna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpo1IecCCHl B UAEaTbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

pa3peXeHHOT0 Ta3a
OCHOBbI TEPMOJIMHAMUKN
Tepmonunamuyeckasi cucrema. BHyTpeHHss

SHEpPrus TEPMOJMHAMUYECKOW CHUCTEMBI U

CIocoObBI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSIH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Bunapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOIo 3aKOHa  TEPMOIUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboThl Taza

TeroBble MamuHbl. [IpuHIMIBL gelcTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpTUH
B TEIIOBbIX MammHax. Koaddumnuent
none3snoro  geiictBus  (manee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs  mporeccoB B MPHPOJE.
Terunosle JBUTATEIIN. OKOJIOoru4ecKue

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texnuueckune YCTPOMCTBA: J(BUTaTENlb
BHYTPEHHETO cropaus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaenbHOH

TEIUIOEMKOCTH

33

#HH#Par###AI'PEI’ATHBIE COCTOAHMA BEHIECBA. ®A30BLIE

INEPEXO/IbI




4.1

3.3.1

332

[TapooOpa3oBanue n koHaeHcaws. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYpPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelmeHHsli nap

3.33

3.34

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuCTalJIoB. >KI/II[KI/I€ KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHrabl

IInaBnenue wu KpUuCTallIn3alus. YV nennHas

TeruioTa miasiaeHus. Cyonumanus

335

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue YCTpONCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MOJIyYEHUsI COBPEMEHHBIX MaTE€pHalIOB, B TOM

YU CJIIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

4.1.1

[IpakTnueckue paboTHI. N3mepenune

BJIA’KHOCTH BO3aYyXa

SJIEKTPOAMHAMUKA
###HPar#i##OJIEKTPOCTATUKA

Onextpu3anys Tea. DNEeKTpUdYecKui 3apsin. JBa

BUAA SJICKTPUYCCKUX 3apsa 0B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPHUKU n

MOJTYTPOBOTHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

Bzaumoneiicteue 3apsanoB. 3akon Kymnona

DneKkTpryeckoe oJIe. HanpsxénnocTts
ANEKTPUYECKOTO OJIS. [TpuHuMn
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

PaGora cumnm  3IEKTPOCTATHYECKOTO  MOJIS.

ITorennuan. PasHOCTE MOTEHITNAIOB

4.1.7

HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOAHHOM




4.2

QJICKTPUICCKOM II0JIC. HHBHGKTpH‘{eCKaSI

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluTa,
o 3a3eMJICHHE JIEKTPOIIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTueckue paboTHI. N3mepenune

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
ToKa. [locTostHHBIN TOK
422 Hanpspkenne. 3akon Oma 1715 yyacTka ey
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIbHOE
o COTIPOTHBIICHHUE BEIIECTBA
404 [TocnenosarenbHoOE, napajuiesbHoe,
o CMEIIaHHOE COEANHEHNE TPOBOHHUKOB
Pabora snexTpudeckoro Toka. 3akoH J[xoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBwkymas cuna (manee — I/C) u
427 BHYTpPEHHEE CONPOTUBIIEHNE MCTOYHUKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOM)
anekTpuyeckoit nemnu. Koporkoe 3ambikaHne
DneKTpoHHas MIPOBOJMMOCTh TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
o METaJJIOB oT TEMIEPaTypPHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuid TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[MonynpoBoauuku. COOCTBEHHAS U TPUMECHAS
IPOBOJIMMOCTh IOJIYIPOBOJHUKOB. CBOKCTBa

p-n nepexoza. [TomynpoBoAHUKOBBEIE IPUOOPHI

4.2.11

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLIAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KUIACC

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. PaznuynHble TUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monnus. [1nazma

TexHuueckue  ycCTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
AJIEKTpOHArpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBII JUO]I,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Auoa, ralbBaHHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

AIIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS

4 DJIEKTPOAMMHAMUKA
###HPar#t##MATHUTHOE T1IOJIE. DJIEKTPOMAT'HUTHAA MHAYKIOUA
[Tocrossanble MarHuThl. B3anmmoneiicTBue
431 MTOCTOSTHHBIX MarHuTOB
4.3 MarnutHoe mone. BekTop MarHuTHOI
432 nHaykuud.  [lpuHnun — cynepno3uimu.

Jlunum wmarnutHOM wuWHAyKIuu. Kaptuna

JUHUMA  MarHuTHOM  MHAYKIUHU  TOJIA




IIOCTOSAHHBIX MAarHuTOB

MarnutHoe 1oJIe NPOBOAHUKA C TOKOM.
Kaptuna JmHUN 1O AJMHHOTO NPSMOTO

INpOBOAHMKA M 3aMKHYTOI'0 KOJIBICBOI'O

4.3.3 MPOBOJIHUKA, KAaTYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoaeiicTBue NpoOBOAHUKOB C
TOKOM
434 Cuita AMniepa, €€ MOJyJIb U HAllPaBJICHUE
Cuia JlopeHua, e€ MOyJib U HalpaBJICHHE.
JIBr>kKeHue  3apsDKEHHOM — 4acTUIbBl B
4.3.5 OJIHOPOJIHOM MarHuTHOM mojie. PabGora
cunbl JIopeHna
4.3.6 SIBIIeHME DNEKTPOMAarHUTHOM HHAYKIUH
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykuuu. 3aKoH 3J1€KTPOMarHUTHOM
4.3.8 nHaykuu dapanes
BuxpeBoe osnextpuueckoe mnone. IJC
WHJIYKUMA B TPOBOJHHUKE, JBHXYLIEMCS
439 MOCTYTATEIbHO B OJHOPOJTHOM MarHUTHOM
moJjie
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIIHH.
4.3.11 OJ1C camouHayKIIMH
DHeprusi MarHUTHOTO TMOJsl KaTyIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TIOJIE
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHUTEL, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIE€Ub
[IpaxkTrueckue paboThI. N3yuenune
4315 MAarHUTHOTO TIOJISl KATYyIIKH C TOKOM.

UccnenoBanue JOeWCTBUS  ITOCTOSHHOTO

MarHurTa Ha paMKy ¢ TokoMm. MccnenoBanue




SABJICHUA 3JICKTpOMAr HUTHOM HHAYKIIUHN

KOJIEBAHMA 1 BOJIHBI

5.1

#HH#HParH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarenprast cucrema. CBoOOmHBIE
kojiebanus. [apmoHMueckue KosaeOaHwus.
Ilepuon, wacrora, ammmrysa u (asa

KOJIeOaHui

[IpyxuHHbId MasgTHUK. MaTemMaTuuecKuiu

MasATHHUK

YpaBHEHHE TapMOHHUYECKHX KOJCOaHUH.
Kunemaruueckoe u OUHAMHUYECKOE

OITHCaHKE K0JIe0aTEILHOr0 JABUKCHUA

[IpeBpamenue SHEPIruu npu
rapMOHHUYECKHUX KOJIEOAHUSIX. CBs13b
aAMILIUTY/IbI KOJIeOaHui UCXOIHOU
BEJIMYUHBI C aMIUTUTYyJaMU KoJieOaHUN e€

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOnHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHHS B
uaeaJbHOM  KOJIeOAaTeJIbHOM  KOHTYpE.
AHamorusi MeXJIy MEXaHHYeCKUMH U
3JIEKTPOMarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

3aKoH COXpaHCHUA DHEPTUH B HUACAJIBHOM

Ko0JIe0aTeIbHOM KOHTYPC

BoIHyX/1eHHBIE MEXaHUYECKHe KOoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BeyxeHHbIE JJIEKTPOMarHuTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYyCOMJAJIBHBIN

MEPEMEHHBIN TOK.

MomHocTh MEPEMEHHOTO TOKA.
AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE

CHUJIBI TOKA W HAIIPSAKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponusBoacTso, nepenaya
U NOoTpeOieHne 3JIEKTPUUYECKONH SHEPTHUU.
DKOJIOTUYECKUE PUCKHU NPU IPOU3BOACTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS AJIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHN3HU

TexHudeckue ycTpoicTBa: ceicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTpoICpcaad

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalblX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LENu U3 TOCJIeI0BAaTeIbHO COEeIUHEHHBIX

KOHJIEHCATOPa, KaTyILIKU U PE3UCTopa

5.2

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUS
pactipoctpanenus. [lepuon.  CkopocTb
pactpoCTpaHeHHss W JUIMHA  BOJIHBI.

[Tonepeunble U MPOJOIBHBIE BOJHBI

522
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###Par#t# Nnrepdepenuus u nudpaxuus

MCEXaHHNYCCKHUX BOJIH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

5.2.4

5.2.5

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CJIOBUSA
WU3JYy4YECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MNPEIOMIICHUE, MOJSIPU3aNNS,
mudpakuusi, uHTepdepenuus. CKopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHEeHNE 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUUNBl PaTUOCBSI3U M TEIIEBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEJIECBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##HPartH#OII TUKA

5.3.1

532

[IpsAMonnHETHOE pacHpOCTpaHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
ceta. [loctpoenne M300pakeHnii B IJIOCKOM

3epKajie

5.33

Ilpenomnenue cBera. 3aKkOHBI IPEIOMIICHUS
CBeTa. AGCOMIOTHBIN IIOKa3aTeb

MIPEIOMIIEHUS

534

[omuoe BHYTPEHHEE OTpPayKEHUE.
[IpenenpHbIli Yroa MOJHOTO BHYTPEHHETO

OTpaKEHUS

5.35

5.3.6

5.3.7

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobuparoliiue ¥ pacceuBarollue IJUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BL.
[TocTpoenne n300pakeHnit B COOMPAIONTUX
U pacceMBalIIMX JuH3ax. Dopmyna
TOHKOW JHH3EL. YBeIWueHHe, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

WNurepdepentiuss  cBera.  KorepeHTHbIE
HCTOYHHUKH. Vcenosus HAOIIOACHUS
MaKCUMYMOB Hu MUHHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(baSHbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas

peméTKa. VcaoBue Ha6J'IIOI[CHI/IH TJIaBHBIX

5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMaTH4ECKOIO cBeTa Ha
TU(PPAaKIUOHHYIO PEIIETKY
5.3.10 [Monsipuszanus ceera
TexHudeckue yCTPOWCTBA: OYKH, JIYIa,
¢doroanmnapar, NPOEKLUOHHBIM amnmapar,
5.3.11 MHKPOCKOIL, TEJIECKOT, BOJOKOHHAs
OIITHKa, IUppaKIuOHHAS peleéTka,
MOJIIPOU T
[IpakTuueckue  pabOTHI. N3mepenue
5310 nokasarens npeiomieHus. MccnenoBanue

CBOHCTB  HW300paKCHHMH B  JIMH3aX.

Hab6monenue nucnepcuu ceeta

BJIEMEHTAI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannupl TPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTH: VHBAapHUAHTHOCTh
MOy CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCUTENBHOCTh OOIHOBPCMCHHOCTH.
38.MCI[J'I€HI/IG BpEMCHU W  COKpallICHUC

JUTHHEBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBL. ODHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U31KA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1

®otonbl. Popmyina Ilnanka cBsa3u 3HEprun
dboToHa C e€ro 4YacToTOW. ODHEprusi wu

uMIyibe GOoToHA




OtkpseiTue U uccienopanne Gporodddexra.

OIEBITEI AT. CroxeTona. 3aKOHEI

dotorddexra

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TPaHMIIA»

dotorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.1.5

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

Texnuueckue ycTpoiicTBa: (HOTORIIEMEHT,
(dboTomaryuk, COJIHCYHAas Oarapes,

CBETOAHNO

7.2

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopa o nuccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

ITocTynatsl bopa. N3nyyenune 51
NOIVIOIIEHNE (OTOHOB IIpU  IEpexone
aTroMa C OJHOIO YpOBHSA OJHEPIMM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEM

OHEPIrur aroMa BOAOpOJaa

Bomnnosrle cBoicTtBa vactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIEKTpOHOB Ha

KpHUCTaaax

7.2.4

CronTanHoe H BBIHY)XXJICHHOC H3JTYUCHHUC.

VYcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTpaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  paborel.  HabGmonenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metonbl HAaOMIONEHUST U PETUCTPAIUU

OJIEMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  pPAaAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTHBHOTO  m3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkpplTUE  OPOTOHA U HEUTpOHA.
Hyxnonnas moxens siapa ['eiizenbOepra —
WBanenko. 3apsan sinpa. MaccoBoe 4uciio

siapa. M3oTormbl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3Iy4yeHue. 3aKOH  paJAMOAKTUBHOTO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKJIOHOB B  sJIpe.
SAnepubie cunbl. Jlepext Maccsl spa
Snepuble peakuuu. JleneHWe W CHHTE3
Anep

Snepusiit peakTop. TepmosinepHbIit
cuHte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKH.  OKOJIOTMYECKHE

ACIEKTHI SIEPHONU DHEPIETUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpoOMCTBa:  JTO3UMETP,
Kamepa BuibCcoHa, SAEpHBIM  peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotel. MccnenoBanue

TPCKOB qacTuIg (HO T'OTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3mus, sSpKue

3BE31IBI, IIAHETHI, UX BUAMMOE JIBIIKEHUE

8.2

ConHeudass cucreMa. IlmaHeTbl 3€MHOMI




TPYIIIIBI. IImaneThI-TUTaHThI u nux
CIIYTHUKH, KApJHWKOBBIC IIJIAHCTHI. Maigle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTh
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTh, PaJNyC, TeMIIeparypa,
Hx B3aHMOCBS3b. Jlmarpamma
«CTIEKTPATbHBIA ~ KJIACC —  CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» JIJIA

3BE3] TJIaBHOM IOCICA0BATCIIBHOCTHU

#H##Par###BHyTpeHHEe  cTpoeHHe  3BE3N.
CoBpemeHHbBIE IIPEJCTaBIICHHS 0
npoucxoxaeHuu u s3posmouun ConmHoa M

3BE3]1. DTaIbI )KU3HU 3BE3]T

Mineunsii  Ilyre — Hama [anaktuka.
CnupanbHas  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE31, rasa U IbUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

8.8

8.9

8.10

Tunel ramaktuk. PaguorajakTMkn U

KBa3aphl. YEpHBIE ABIPHI B Apax rajJakTUK

Bcenennas.  Pacmmpenue  BceeneHHOM.
3akon XaOb6na. Pasz0eranue rajakTuk.
Bospact u pamuyc BceneHHoul, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen
Bcenennoi». PenukroBoe usiyyeHue

MacmtabHast ~ cTpykTypa  BceneHnHoil.

Meraramaktuka. Hepeménubie mpoOaemMsl

aCTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxuies I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocsemenue»

» ®uszuka. 11 knacc. Makumes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakimueit [TapdpentoeBoii H.A. AkuimonepHoe o61iecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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