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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMI K pe3ylibTaTam
OCBOECHHUSI OCHOBHOW 00pa3oBaTelbHOW Mporpammsl, npenactaBieHHbXx B OI'OC
COO, a Takxke ¢ yu€rom denepanbHOl paboueil MporpamMmbl BOCIUTAHUS U
KOHIIENIMU TpenoAaBanusi yuyeOHoro mnpenMera «®duszmka» B 00pa30BaTeNIbHBIX
OpraHu3aLusaX Pocculickon denepanum, peATU3YIOLINX OCHOBHBIE
o0pa3oBaTeIbHbIE TPOTPAMMBI.

Conepxxanue mnporpamMMmbl 1o (¢GU3UKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpwm
o0yuyeHuu ux Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBeTcTByeT TpeboBanusim ®PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
o0y4yeHHs, a TaKKe YYHUTHIBAET HEOOXOJAMMOCTH pPEAHU3alUU MEKIPEIMETHBIX
CBsi3e (PU3UKM C €CTEeCTBEHHO-HAyYHBIMH Y4YeOHBIMU Tmpeameramu. B Hel
OMPENIENAIOTCS OCHOBHbBIC 1€MW M3yueHHs (PU3UMKH HA YPOBHE CpPEHEro OOIIEero
o0pa3zoBaHus, TUIAHUPYEMbIE PE3YyIbTaThl OCBOCHUSI Kypca (DU3UKHU: JIMYHOCTHBIE,
MeTanpeMETHBIE, MPeAMETHbIC (Ha 0a30BOM YpOBHE).

[Iporpamma no ¢u3rKe BKIIOYAECT:

e IUIAHHPYEMBbIE PE3YIbTAThl OCBOEHHUS Kypca (U3UKU HAa OA30BOM YPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YyJIbTAThI M0 TOJ1aM O0yUYECHUS;

e cojepxkaHue yueObHoro npeameta «duznka» mo rogaM 00yueHHUS.

du3nka Kak Hayka O HauOosiee OONIMX 3aKOHAX MPUPOJIbI, BHICTyNas B
KadyecTBE y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbINH BKJaJ B CUCTEMY
3HaHuM 00 okpyxatoiiem mupe. llIkonpHbIN Kype Ppusnku — cucteMooOpa3yromun
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB M SBJICHUH, H3ydaeMbIX XUMHUEH, OHOIOTHEH,
dbuznueckort reorpadueri u acTtpoHomueu. Mcmonb3oBaHWE W AKTHMBHOE
NpuMeHeHUe (U3MUECKUX 3HAHUW  OmpefensieT XapakTep UM pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTHM B cdepe HHEPreTHuKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJlaHHBIMM CBOMCTBAMU U JIPYTHX.
N3yuenne (u3nku BHOCUT OCHOBHOW BKJIaJ B (OpMUpPOBaHHE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydYaromuxcs, B (OpMHPOBAHUE YMEHUU MPUMEHSTH
Hay4HbI METO/1 MO3HAHUS MPU BBHIMOJIHEHUN UMU YU4€OHBIX HCCIIEI0BaHUM.

B ocHOBYy kypca ¢Gu3uMKM 111 YPOBHS CpeIHETro oO0Iero oo0pa3oBaHUS
MOJIOKEH pAJl WJeH, KOTOpble MOXHO paccMaTpuBaTh KakK MPUHIUIBL €To
MMOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW Kypc SBISETCS JOTUYECKHU
3aBEPUIEHHBIM, OH COJAEPXKUT MaTepHall U3 BCEX pa3eioB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KITACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.

Hoes eenepanusayuu. B cOOTBETCTBUM ¢ HEW Marepual Kypca (HU3UKHU
o0benUMHEH BOKpPYr (Qusnueckux Teopuil. Benymmm B Kypce sBISETCS
dbopMupoBaHuE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. BEE peanuzanus NOpeanojaracT HUCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U DPa3BUTHUS
bu3uk ¢ pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MPOOIEMaMH.

Hoes  npuknaowou  Hnanpaenennocmu. Kypc Gu3ukyd — mpeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs TMOCPEICTBOM BBEJCHUSI DJIEMEHTOB
COJIepKaHMsI, TOCBSIIEHHBIX SKOJOTMYECKUM Tpo0JeMaM COBPEMEHHOCTH,
KOTOpbI€ CBSI3aHbI C PAa3BUTHEM TEXHHKH W TEXHOJOTHH, a TakXe 00CYXICHUs
po0JieM pallMOHATLHOTO MPUPOAOTIOIb30BAHUS U IKOJIOTUYECKONU 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3UKH Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISIIOTCS (u3nueckne Teopur (hopMHUpOBAHHE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NUECKON TeopuH, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIUAIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPUPOAE, TpaHUIAX
MPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CHUCTEeMHO-IeSITEILHOCTHBIN NOAX0 B Kypce (PU3MKU peanu3yeTcsl Mpex]ie
BCEro 3a CUET OpraHu3alldid IKCIEPUMEHTATBLHON AESITEILHOCTH OO0Y4aroUuXcCsl.
Jlnst  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpBIE B mporpamMme Mo (pusuke oObeIMHEHBI B OOIIMM CIHUCOK YYCHUUECKUX
MPaKTUYECKUX paboT. BhijeneHne B yKa3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISl KOHTPOJE W  OLEHKH, OCYHIECTBISIETCS Y4YaCTHUKaMU
00pa3oBaTeNbHOTO TMpOIEcca MCXOAs M3 OCOOCHHOCTEH TMJIaHUPOBAaHUS U
ocHaimieHus: kaOuHeta (Qusuku. Ilpu >TomM oOecreunBaeTcss OBJIAJICHUE
0o0y4arolmMUMHUCs YMEHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIIECIOBAHUS
3aBUCUMOCTEM (U3UYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB IO TMIPOBEpPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yIENseTCs PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3amad. [Ipu 3TOM 1711 pacd€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3a/ladyd C SIBHO
3a1aHHON (PU3UYECKOU MOJIEIIbIO, MTO3BOJIIONINE MPUMEHSATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjesia Kypca, TaK U UHTErpUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. JJisi KAYECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHus Ha
0o0ObsSICHEHUE TPOTEKaHMUs] (PU3MYECKUX SIBJICHUH M MPOLIECCOB B OKpPYKarOMIeH
KU3HHM, TpeOyrolue BblOOpa (uU3WUecKoil MoJenu sl CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUeHHUI0 Y4YeOHOro rmpoiecca 0a30BbIi ypOBEHb Kypca
(GU3MKHM HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUSIX
MpeAMETHOro KabuHeTa (PU3MKHU WM B YCIOBHSX HMHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKJa. B kaOuHere (U3MKU JOKHO OBIThH
HeoOxoauMoe J1abopaTopHoe OOOpYyIOBaHUE [Jisi BBHIMOJIHEHUS YKa3aHHBIX B
nporpamMmme mo (U3MKe YUEHHMUECKUX MPAKTUYECKUX padOT U JEMOHCTPALMOHHOE
000py0BaHHE.
JleMoHcTpanmoHHoe oOopyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MNPUHLIUAIIOM MUHHUMAIBHONH JOCTATOYHOCTH U  OOECMEUYHMBAET IOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3MKe KIIOYEBBIX JEMOHCTpAUUil st
UCCIICIOBAHUSI  M3y4YaeMbIX  SBJICHUW W  MPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHU.
JlaGopaTopHOoe o0OOpydOBaHHWE JUISI YYCHHUYECKUX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJIe TEMAaTUYECKUX KOMILUIEKTOB M OOecredunBaeTcsi B pacuére
OIHOTO KOMIUIEKTa Ha JABYyX oOydaromuxcsi. TeMarnuueckue KOMIUIEKTbI
71a00paTOPHOTO O00OPYIOBAHUS JOJIKHBI OBITH TOCTPOSHBI HAa KOMILJIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ IMPPOBBIX 1a0OPATOPHUH.
OCHOBHBIMH LIEJISIMU U3yU€HHS (U3UKH B 00111eM 00pa30BaHUU ABJISIIOTCA
e (QopMHpoBaHME HMHTEpPECa U CTPEMIJICHUS OOYYaIOIIMXCS K HAyYHOMY
M3YUYCHHUIO TPUPOJABI, PA3BUTHE HUX HHTEIJICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JI¢ TO3HaHUs U (HOPMUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;

e (QopMHpOBaHME HAYYHOTO MHUPOBO33PECHUS KaK pe3yJbTara HU3Y4YCHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopMupoBaHME YMEHUW OOBSCHATH SIBJEHUS C HCIOJIb30BAaHUEM
(dU3NYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB,;

e (QopMHpoBaHHE TPEACTABICHUN O POJIM (PUBUKUA ISl Pa3BUTUA JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTr:keHue ATUX 1ejed oOecrieuyrmBaeTcsl pelieHueM CIEQyIOMUX 3a/iad B
Mpoliecce n3yueHus Kypca GU3UKKA Ha YPOBHE CpeIHET0 00IIero o0pa3oBaHMUs:



e TIPUOOpETEHUE CHCTEMBI 3HAaHUU 00 o0mmx bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJEKYISIpHYIO (PU3HKY, DJJIEKTPOJUHAMHUKY, KBAaHTOBYIO (HU3UKYy U
AJIEMEHTHI aCTPOPU3HKY;

e (QopMHpoBaHME yMEHUN MPUMEHITH TEOPETUUYECKHE 3HAHUS A
o0bsCHEHUsS (PU3NYECKUX SBICHUM B TPUPOJAEC U ISl TPUHATHS
MPAKTUYECKUX PEUICHUI B MIOBCEIHEBHOW JKU3HH,

e OCBOCHHME CHOCOOOB pEIICHUS] Pa3TUYHBIX 3a7a4 C SBHO 3aJlaHHOU
bu3nyeckod MOJENbIO, 3ajlad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3anue (Pu3MIecKor MoAeIH, aIeKBaTHON YCIOBHUSM 33/1a4H,

e TMOHMMaHUE (U3UYECKUX OCHOB W NPHUHIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOUCTB U TEXHOJOTHUECKUX MPOILECCOB, UX BIUSHUS HA OKPYKAOUTYIO
cpeny;

e OBJIQJICHHUE METOJIAMH CAMOCTOSTEJIbHOTO TUIAHUPOBAHUS W MPOBEACHUS
bU3MYECKUX HKCIEPUMEHTOB, aHAlU3a W MHTEpHpeTanuu uH(opMaiuy,
OmpeieNIeHUs JOCTOBEPHOCTHU MOJTYUYEHHOTO PE3ybTaTa;

e CO3JIJaHHME YCJIOBUW JJIsI PA3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOMN AEATEIBHOCTH.

Ha wsydenuwe ¢usuku (0a30BBI YPOBEHb) HA YpPOBHE CPEIHErO OOIIEro
oOpa3oBanus orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HECIIO), B
11 xiracce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraempiii B mporpamme 1o (Qu3nke IMepeyeHb JTa0OpaTOPHBIX U
MPAaKTUUYECKUX pabOT SBISIETCS PEKOMEHAOBAaHHBIM, YUYWTENIb JElacT BBIOOP
MpoBEeJeHUs J1A0OpPaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIWBUAYATIbHBIX
0COOEHHOCTEH 00yUYaroIIuXCsl.



COIAEPXAHUE OBYUEHUA
10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT O O3HAHUS

®usuka — Hayka o mpupone. HayuHple MeTOIbl MO3HAHUA OKPYKAKOIIETO
mupa. Ponb 3kcnepuMeHTa W TEOPUM B MPOLECCE IMO3HAHHUS IPUPOABI.
DKCIEpUMEHT B (PU3UKE.

MopenupoBanue (PpU3NUECKUX ABICHUN U MpolleccoB. HayuHble rumortessl.
dusnyuecKkrue 3aKOHbl U TEOpUHU. ['paHUIIbl MPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[TpuHIIMTT COOTBETCTBUS.

Ponp 1 mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAayYHON KapTHHBI
MHPA, B MPAKTUYECKON AEATENBHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBeie W HUPPOBBIE U3MEPUTENIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JTATYUKU.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannyeckoe ABHKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[Tepemenienne, CKOpoCcTh (CpemHssi CKOPOCTh, MTHOBEHHAas CKOPOCTh) H
YCKOpPEHUE MAaTEpHAIbHOW TOYKH, MX NPOEKIMM HA OCU CHUCTEMbl KOOpJWHAT.
CiioxxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPABHOYCKOPEHHOE NpsIMOJIMHENHHOE ABMKeHHE. ['paduxu
3aBUCUMOCTH KOOPDAWHAT, CKOPOCTH, VYCKOPEHHS, NOyTH U NEPEMEUICHUSA
MaTepUuarbHONW TOYKU OT BPEMEHH.

CBoboaHOE majieHue. Y CKOpeHrne CBOOOTHOTO TaICHUS.

KpuBonuueitnoe  aBmkeHue. [IBukeHME  MarepualbHOM TOYKM IO
OKPYHOCTH C ITOCTOSHHOM 0 MOJAYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTbh, JTUHEWHAs
ckopocTh. Ilepron u yacrora obpaiienus. [leHTpocTpeMuTEILHOE YCKOPEHUE.

TexHnueckne yCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHUE. CHUIOMETP,
JNBH>KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIC NTEPEaauH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WLIKOCTPALUS KMHEMATHUYECKUX XapPaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue IBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Taenue Te B BO3AYXE U B pPa3peKEHHOM IPOCTPAHCTBE.

HaOnronenne aBukeHHsI Tena, OPOILIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPHU30HTAIIBHO.



N3mepenue yckopeHust CBOOOHOTO MaICHHUS.

HanpaBnenne ckopocT npu ABUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomel

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJNBIO ONMPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHONIEHHS MEXAY NYTSAMH, MNPOMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKCHUHU C HAYAJIbHON CKOPOCTHIO, PABHOW HYIJIIO.

N3yueHne nBUKEHUS MIaprKa B BA3KON KUIKOCTH.

N3yuenne nBuxeHus tena, OpoieHHOro TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipuaun  otHocutenbHOCTM  ['ammiess.  IlepBeid  3akoH  HproToHa.
NHepumanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS. MaTEpUaIbHON TOUKH. Tpernii 3akoH HproTOHA 1151 MatepuanbHbBIX TOUEK.

3akoH BcemupHOro Ttsarorenus. Cumia T1sokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsr Tpenus (mokos, ckonbxenus, kadyeHus). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOIbXKEHUs U cuiia TpeHus nokos. Koagduiument tpenus.
Cuna conpOoTUBIICHUS MIPY IBUKECHUU TEJA B )KUIAKOCTH WU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE ABUKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CuIbl OTHOCUTEIBHO OCH BpauieHus. [lnewo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TENA.

TexHrnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE. IOAIINITHUKH,
JBH>KEHNUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue uHEepIUU.

CpaBHEeHHE MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CioxeHue Cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AedOpMalvu.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TIAJICHUH.

CpaBHEHME CUIT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbIKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pe3rHOBOM 00pasiie, oT ux aedopmaliui.

UccnenoBanne ycinoBuil paBHOBECHsS TBEPAOrO TEJA, HUMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonvl coOXpaneHus 6 MmexaHuke

Nmnynec MarepualibHOW TOUYkHM (Tena), CHCTEMBbl MAaTEPHAIbHBIX TOUCK.
NmMmnynbe cuibl M U3MEHEHUE HMIYJbCa TeJa. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktrBHOE BHXKEHUE.

Pabota cumbl. MOIIIHOCTD CUJTBI.

Kunernueckass sHeprusi mMarepuainbHOW TO4ykH. Teopema 00 H3MEHEHUH
KUHETHYECKOW SHEPTHH.

[TorenumanbHas JHEprus. [TorenuumanbHas SHEprus yIpyro
nedbopMupoBaHHOW  TpykuHbl.  [loTeHuuWanbHass SHeprusi Teida  BOJIU3U
MOBEPXHOCTH 3EMJIH.

[TorennuanbHple ¥ HEMOTCHUMAIbHBIE  CHUJIBL. CBsi3p  paboThI
HEMOTECHIHUAIBHBIX CHJI C W3MEHCHHUEM MEXAHWYECKOW HDHEPTUHM CHUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE. BOJOMET, KOIED,
MPYXUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE IBUXKEHME.

[lepexo1 MOTEHIIMAIBLHON SHEPTUU B KUHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomel

N3yuenne abCOMOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JBYX OJUHAKOBBIX
HUTSHBIX MASTHUKOB.

UccnenoBanue cBsizu pabOThI CUIIBI ¢ U3BMEHEHUEM MEXaHMYECKON 3HEepruu
TeJla HA IPUMEPE PACTSKEHUS PESUHOBOIO XKIyTa.

Pa3nen 3. MouiekyasipHas (pu3uKa U TEPMOTUHAMHUKA

Tema 1. Ocnosvt MoEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxenue. duddysua. Xapaktep IBUKEHUS U
B3aMMOJCUCTBUS 4YaCTUL] BEIIECTBA. MOJENM CTPOEHUS Ta30B, XUJIKOCTEU H
TBEPABIX TEJI U 00BICHEHHUE CBOMCTB BEIECTBAa HA OCHOBE ATUX Mojenel. Macca u
pa3Mmepsl Mosiekyll. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mogens  upeanbHoro rasa. (OCHOBHOE  ypaBHEHUE  MOJIEKYISIPHO-
KMHETUYECKOW TEOpUU HJCAIbHOrO ra3za. AOCONIOTHasi TemmepaTypa Kak Mmepa
CpeoHEeW KWHETUYECKOW SHEPruM TEIUIOBOTO ABMKEHUA vactull rasza. [llkama
temrepatyp KenbBuna. 1'a3oBbie 3akoHbI. YpaBHeHHe MenaeneeBa—KiianepoHa.
3akoH [lanproHa. M30mponeccsl B HACAIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpeAcTaBICHUE M3OMPOIECCOB. H30TEPMa, H30X0pa,
nzobapa.

TexHuueckne yCTpOWCTBA UM IPAKTUYECKOE NPUMEHEHHE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbITh, J0Ka3bIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 1D Hy3Un KUIKOCTEH U Ta30B.

Mosenb OpOyHOBCKOTO JIBHKCHHUS.

Mogens onbita [ITepHa.

OnbITHI, JIOKA3bIBAIOIIINE CYLIECTBOBAaHUE MEKMOJIEKYIISPHOTO
B3aNMOJICHCTBHUSI.

Moenb, WIUTFOCTPUPYIOIIAs PUPOAY AABICHUS ra3a Ha CTEHKHU COCyAa.

OnbIThl, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HWJICAIBHOTO Trasa,
M30MIPOLIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEpPECHUU
00bE€Ma KOMHATBI, JABJICHUS U TEMIIEpaTypbl BO3AyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXKy apaMeTPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbt mepmoOuHaAMUKU

TepMmoanHamuueckass cuctema. BHYTpEHHsSI SHEpPrus TEPMOJMHAMHYECKOU
CUCTEMBI U c1oco0bl €€ n3meHenus. KonnuectBo TemnoTel U pabota. BHyTpeHHss
SHEpPrus  OAHOATOMHOTO  MJACAIbHOrO  rasa. Buasl  Temonepenayw:
TEIUIONPOBOIHOCTh, KOHBEKIMA, U3JyUeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonmuecTBo TemIoTsl pu Tenionepesaye.

[lonsiTue o0 aauabaTtHOM mponecce. llepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue mepBOro 3akOoHa TEPMOJMHAMHUKHA K u3ompoieccaM. ['paduueckas
UHTEepIpeTalnus padoThl rasa.

BTtopoii 3akoH TepmonuHamuku. HeoOpaTumMocTh IpoLieccoB B PUPO/IE.

TemnoBble  mamuHbl.  [IpyHOMOBI ~ AEHCTBUST ~ TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KosdduiueHt mnose3Horo
nerictBus TerioBor MammHbl. [ukn KapHo m ero ko3gduIiueHT Moae3HOTo
JNEUCTBUS. DKOJIOTHYECKHE MPOOIEMBbI TEMII0IHEPTEeTUKU.



TexHuyeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruMl Teja MPU COBEPIICHUH PabOTHI: BBUIET
npoOku U3 OYTBUIKM MOJ JACUCTBHEM CXATOro BO3/yxXa, HarpeBanue sdupa B
JaTYHHOU TPyOKe MyTéM TpeHHUs (BUICOIECMOHCTPAIIHS).

V3MeHeHue BHYTpEHHEH SHEpruy (TeMIiepaTyphl) Tejia pu Teruonepeaaye.

OnpIT 1O aauabaTHOMY pACIHIMPSHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOpaHusi, peaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanus eeuecmea. Dazosvle nepexoovl

[TapooOpazoBanue u KoHaeHcalus. Vcmapenue u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAA BIJIAKHOCTh BO3AyXa. HacklmeHHbI nap. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.

TBépnoe teno. Kpucramnuueckue u amop@Hsie Tena. AHU3OTPOIUSI CBONCTB
kpuctamioB. Kuakue kpucrtawibl. CoBpemeHHblE Martepuanbl. [lmaBneHune u
KpHUCTajuIu3aius. Y aeiabHas TeriaoTa miaBieHus. Cyoaumarusi.

VYpaBHeHHEe TENI0BOro OanaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE. TUTPOMETP H
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU IMOIYUYECHHUS] COBPEMEHHBIX MaTEpHUaJiOB, B
TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HaGntonenue HarpeBaHus U IJIaBJICHUS! KPUCTAITTIMYECKOTO BEIIECTBA.

JIeMOHCTpanys KpuCcTaJUIOB.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3mepenue 0THOCUTEIBHON BIAXXHOCTH BO31yXa.

Paznen 4. JaekTpoanHaMuka
Tema 1. dnekmpocmamuka
DJIeKTpu3auus TeN. OJIEKTpUYeCKWid 3apsa. J(Ba BuIa 3JIEKTPpUUECKHUX
3apsaoB. [IpOBONHWKM, AMANEKTPUKU W MOJYIMPOBOJHHKH. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbIN SIEKTPUUECKAN 3apsii.
Onektpuueckoe mnoisie. HanpsoxkéHHOCTh  anektpuueckoro mnoid. [IpuHiun



CYyHEPIO3ULUN BJIEKTPUUYECKUX TMOJIEH. JIMHMM HaNps>KEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

Pabora cumnm  anektpocrathueckoro  mojsA.  Ilorenmuan.  PasHOCTh
NOTECHIMANOB. [IpOBOAHUMKM © JAUINEKTPUKA B BJIEKTPOCTATHUYECKOM MOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHaeHcaTop. DAeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE. BJIEKTPOCKOII,
AIEKTPOMETP, JJIEKTPOCTATHYECKAsl 3alllUTa, 3a3€MJICHUE BJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN anmapar, CTPYWUHBIN TPUHTED.

Jlemoncmpayuu

Y CTpOHCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3auMmopericTBre HANEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[TpoBOHHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATHUYECKAs 3aIUTA.

JIM3NEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUION[aau
IJTACTUH, PACCTOSAHUS MEXKIYy HUMH U TUIJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomeol

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnbsiit 31ekmpuueckuit mok. Toku é paznuunsix cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUS CYHIECTBOBAHUA DJIEKTPUYECKOIO TOKA.
Uctounnku Toka. Cuina toka. [I0CTOAHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTKa LETu.

DIIEKTPUYECKOE COMPOTHUBIICHUE. Y AEIbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOJHUKOB.

Pabora osmexkTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomiHOCTH
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABIIKYILIAS] CHAJIa U BHYTPEHHEE CONPOTHBJICHHE WCTOYHHUKA TOKA.
3akon Oma J1J1s IOJTHOM (3aMKHYTOM) 3JIEeKTpUIecKol 1ienu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAsI ~ MPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBIICHUSI METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBOaHUKW. CoOcTBeHHas u MIpUMECHas MIPOBOJIMUMOCTb
NnoJynpoBoAHUKOB. CBoiicTBa P—N-niepexoaa. [lonynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKUA TOK B pacTBOpax M  pacluiaBax  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKASA TUCCOUUALMUSA. DIEKTPOIIN3.



DJIEKTpUYECKU TOK B Tra3zax. CaMOCTOSTENBHBIA W HECAaMOCTOSITEIbHBIN
pazpsaa. Momuus. [LInazma.

TexHuyeckne yCTpOWCTBA M MPAKTHUECKOE TMPUMEHEHHUE. aMIepMeT,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AMO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS LWINHIAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOIA/IU TTOTIEPEYHOTO CEUCHUS U MaTepuaa.

CwmenianHoe coeIMHEHNE MPOBOJHUKOB.

[Ipsamoe w3MepeHue >IeKTpOABWKYIIEW cuibl. KopoTkoe 3aMblKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OlIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJIJIOB OT TEMIIEPaTyphl.

[TpoBOAMMOCTE ANEKTPOIHUTOB.

HckpoBoii pa3ps U MpOBOJAMMOCTH BO31yXa.

OaHOCTOPOHHSSI MPOBOJIUMOCTH THO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomel

N3ydeHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTPOABMKYILEH CHIIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGntonenue snexkTponusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢u3uku 6a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBIISICTCS C
y4E€TOM COJICPKATENbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMHd MaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nousamusi, CBA3aHHbIE C WU3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHHE, HAy4HbIM (hakT, rumnoresa, (uMyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOII0/ICHNE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, MOJIEb, U3BMEPEHUE.

Mamemamuka: pelleHUE CUCTEMbl YypaBHEHHM, JuHEWHas (QyHKIu,
napaboia, runep0onia, ux rpauku U CBOKWCTBA, TPUTOHOMETPHUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPANHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe ABUKEHUE B )XKUBOU mpupoze, nuddysus, ocMmoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BHIBI TEILIONEPEIayH, TCIUIOBOS PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeNd, XKUIKOCTEH U



ra3oB, JJEKTPUUECKUE CBOMCTBA METAJJIOB, AJIEKTPOJMTHYECKAs JHUCCOLMAIIUS,
rajbBaHUKa.

T'eocpaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBMXKCHUN C HUCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpeHHs] B TEXHUKE, MOJIIUIHUKYA, HCHOJb30BAaHUWE 3aKOHA COXPaHEHUs
UMIyJbca B TEXHHKe (pakeTra, BOJAOMET W JPYrHe), IBUTATEIb BHYTPEHHETO
cropaHus, napoasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUS] COBPEMEHHBIX MAaTepHUalioB, B TOM YHCIIE HAHOMATepHUANIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKAs 3allluTa, 3a3€MJICHHE SJIEKTPOIPUOOPOB,
KCEpOKC, CTPYUHBIN MIPUHTED, ANIEKTpOHArpeBaTeIbHbIE puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pazaen 4. DjaekTpoguHaMHuKa

Tema 3. Maznummnoe none. In1eKmpomMacHUMHAA UHOYKUUS

IlocTtossHHble  MarHuThl.  B3aumMmojeiicTBHE  IOCTOSIHHBIX  MarHuTOB.
MaruutHoe mnone. Bekrop MarmuTHOM wHaykuuu. l[lpuHnun cynepno3uuun
MarHuTHBIX noJsied. JInHuu MarHuTHOM WHAYKIWU. KapThHa JUHUNA MarHUTHOU
WHAYKIIMY MOJISI TOCTOSTHHBIX MArHUTOB.

MarnutHoe T1I0JIe MOpPOBOJHHMKA C TOKOM. KapTHHa JWMHHN WHIYKIUHA
MarHMTHOTO TOJIS JJIMHHOTO NPSIMOTO TMPOBOJHUKA W 3aMKHYTOIO KOJIBIIEBOTO
MMPOBOJIHHKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. B3aumoaercrsre npoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOIyJIb M HAIPABJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHULIbI
B OJTHOPOJHOM MarHUTHOM moJjie. PaGoTa cuibl Jlopenna.

SIBrieHME OBIEKTPOMAarHUTHOM WHAYKUMHU. [loTOK BekTOpa MarHUTHOU
WHAYKIUU. OJIEKTPOABHKYIAA CHJIa MWHIYKIUU. 3aKOH JJICKTPOMAarHUTHOM
nHayknuu dapanes.

BuxpeBoe »siiekTpuueckoe IoJie. IJIEKTPOJBHXKYIIAS CUJa HWHAYKIUUA B
MPOBOJHUKE, ABIKYIIEMCS IMOCTYIATEIILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenua.

NHayKTUBHOCTH.  SIBJIE€HME CAMOMHIYKLIMHU. OJEKTPOABHXKYIIAsA CHIa
CaMOMHIYKIIHH.

DHEprusi MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCKHe YCTPOWCTBA W MNPAKTUUYECKOE MPUMEHEHHE: TOCTOSIHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJECKTPOJBUIATEIb, YCKOPUTEIH >JIEMEHTapPHbBIX
YacTUIl, HHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO y4YKa MArHUTHBIM MOJIEM.

JIvHUM MHAYKIIMA MATHUTHOTO MOJISI.

B3aumopelictBre 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBrue cuiibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 31EKTPOMArHUTHON UHAYKIIUH.

[TpaBwuiio Jlenna.

3aBHCUMOCTbD JJIEKTPOABHMXKYILIEN CUJIbI MHAYKIMU OT CKOPOCTH M3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOUHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomel

N3ydyeHrne MarHuTHOrO MoJIsl KaTYIIKH C TOKOM.

HccnenoBanne AeHCTBUSA NOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBIEHUS 3IEKTPOMAarHUTHON WHTYKIIUU.

Pa3nen 5. KoneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazcHumHble Koiedanus

KonebarenbHast  cuctema. CBOOOJHBIE  MEXaHUYECKHE  KoJieOaHHUs.
IMapmonnueckue konebanusi. Ilepuon, yactora, amminTyna u ¢asza KojaeOaHUM.
[IpyxvHHBIN MassTHUK. MaTeMaTH4EeCKHI MasiTHUK. YPAaBHEHHE TapMOHHYECKUX
konebanuii. [IpeBpailieHrie 3HePTrur MNPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUsA B
UJeaJTbHOM KOJIEOATeTbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTpOMarHuTHeIMU Konebanusamu. @dopmyna Tomcona. 3akoH CcoOXpaHEHUSs
SHEPI'UM B UJCATBbHOM KOJeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KojaeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeiHyK/IeHHbBIE 37IEKTPOMAarHuTHbIE KOJICOAHUS.

Ilepemennblii  TOkK. CHUHYCOMIANBHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepeaadya U NOTpeOICHUE FIEKTPUUECKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3eKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE. SIIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI O TOKA, JTUHUH JIEKTPOIIEepeIay.

Jlemoncmpayuu

HcciienoBanre MmapamMeTpoB KoOJICOATEIbHOW CHUCTEMBI (NMPYXUHHBIA WIH
MaTeMaTHYECKAN MasTHUK).



HaGntonenue 3aTyxaromux KoiaeOaHu .

UccnenoBanuie CBONCTB BBIHYKEHHBIX KOJICOAHUM.

HaGntonenue pesonanca.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUS.

OcriiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA W HANPSDKEHHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocnenoBaTENbHOM COCAMHEHUU PE3UCTOpa, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

NccnenoBanne 3aBUCHUMOCTH NEPUOJA MaJbIX KOJ€OAHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanre mNepeMEHHOro TOKa B IENH W3 MOCJEA0BATEIbHO
COCIMHEHHBIX KOHACHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 60IHbL

Mexanuyeckue BOJIHBI, yClaoBUsS pacnpoctpaneHus. llepuon. CkopocTb
pacripocTpaHeHusi W JuiMHa BOJHBI. [lomepeyHble W MPOJOJIbHBIE BOJIHBI.
Nurtepdepenius u qudpakinms MeXaHUIECKUX BOJIH.

3Byk. CxopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBI. Y CJIOBUSI M3TyUYCHHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BexktopoB E, B, V B anexkTpomarautHolt BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MpeIoMJICHUE, NoJisipu3anus, Judpakius,
unrepdepennusi. CKOpoCTb MEKTPOMATHUTHBIX BOJIH.

[IIkxana 37€eKTPOMAarHUTHBIX BOJIH. [[puMeHEeHHE 3IE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHuUnIBl paguOCBs3U U TeNaeBUIeHUs. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEBbI.

TexHudyeckre yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajaap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJIOTBHBIX BOJIH.

Koneb6mtomeecst Teno Kak UCTOYHUK 3BYKa.

HaGntonenue oTpaxxeHust U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGntonenue nnteppepeHunn u 1uppakin MeEXaHH4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntoneHue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYJIONM H
4acTOTOU KoJieOaHU.



UccnenoBanne  CBOWCTB  JJIEKTPOMATHUTHBIX  BOJIH: OTpaXKCHHUE,
MpeIoMIICHHE, ToJIgpUu3anus, Tuppaxkius, “tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. I[IpsMoIMHENHHOE pacnpoOCTpaHEHUWE CBETa B
oaHopoaHou cpene. JIyd cBeta. TouedHBIN HCTOYHHK CBETA.

OTtpaxenue cBera. 3aKOHBI OTpakeHHsi cBeTa. [locTpoeHne m3oOpaxeHuil B
IJTOCKOM 3€pKalle.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja IMOIHOTO
BHYTPEHHETO OTPAKEHHS.

Hucniepcus cBeta. ClioxHbIN cocTaB Oenoro ceera. LIBer.

CoOuparomiue ©  pacceuBaroliue JuH3bI. ToHKas juH3a. DOKYyCHOE
paccTosiHMEe W ONTUYEeCKas cujia TOHKOM JuH3bI. [locTpoeHue wuzoOpakeHUil B
cOOMpaONINX U pacceuBarolmux JnH3aX. PopMysa TOHKOMW JIMH3bI. Y BEIUYCHUE,
JaBaEMOE€ JINH30M.

[Ipenenpl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. WuTtepdepenuns cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOmOAEHUST MAaKCUMYMOB U MHUHUMYMOB B HMHTEp(PEPEHIMOHHON
KapTUHE OT JIBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakius cBera. JudpakuvonHas pemérka. YcClIOBHE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM  MAaJACHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cera.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE. OYKH, JIyIa,
(dboToanmnapaT, MPOCKUMOHHBIM ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OnTHKa, TU(paKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssmMonHEHOE pACOPOCTPAHEHHUE, OTPAXKEHHE M NPEIOMIICHHE CBETA.
Onrtuueckue npudopsI.

[TonHoe BHYyTpeHHEE OTpaxkeHue. Moienb CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Moaenu MUKpPOCKOIIA, TEIIECKOIIA.

HaGntonenue natepdepeHnm cBera.

HaGntonenue nudpakiuuu cBera.

HalGntonenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOUIBIO TPU3MBI.

[lonyueHnue crnexkTpa ¢ MOMONIBIO0 TUPPAKIIMOHHON PEIIETKH.

HalGntonenue nomnsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol



N3mepenue nokazarens npeaoMeHUs CTEKIA.
UccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.
HalGntonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clieNMAJILHOI TEOPUH OTHOCUTEJILHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCMYECKOM  MEXaHUKH. [Toctynatet
CIICLIMAJIbHOM TEOPHUH OTHOCHUTEJIBHOCTH. HWHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BAKyyM€, IPUHIIMI OTHOCUTEIILHOCTH DUHINTEHHA.
OTHOCUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHH U COKPAILCHUE
JUTUHBI.
DHEPrus U UMNYJIbC PEASITUBUCTCKON YaCTULIBI.

CBsA3b MACCBI C YHEPTUEN U UMITYJIBCOM PEJSITUBUCTCKOM YaCTHUIIbI. JHEPrus
MTOKOSI.

Pa3znen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6aHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBsa3u s3Heprun PoToHA C €ro YaCTOTOM. DHEprus
Y UMITYJIbC (DOTOHA.
OtkpoiTue u uccnenoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotoaddexra. YpaBHenue DiHiuTerHa st porosrddekra. «KpacHas rpanuma»
doTordpdexra.

JlaBnenue cBera. OmbiTel 1. H. JIeOenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHudyeckne yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: (POTOIIEMEHT,
dboTomaTynk, coaHeuHas 6aTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(ppeKT Ha yCTAHOBKE C LIMHKOBOM IMJIACTUHOM.

NccnenoBanue 3akoHOB BHelIHETO (GoTodddeKTa.

Cseronnon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO 0 -4acTHIIL.
IInanerapnas mogmens aroma. I[loctynatel bopa. M3nydyeHune w mnorionieHue
(OTOHOB mMpU TEpexojie aToMa C OJHOTO YPOBHSI PHEpruud Ha JApyrou. Buabl
criekTpoB. CIIEKTp YpPOBHEW SHEPTUM aTOMa BOJOPOAA.

BonnoBreie cBolicTBa yactul. Bosnbl ne bpoitist. KopryckynnsipHO-BOIHOBOM
TyaJiu3M.

CHoHTaHHOE U BBIHYXJECHHOE U3ITyUYCHHUE.

TexHnueckne yCTpPOWCTBA M MPAKTHYECKOE IPUMEHEHUE. CHEKTPaJIbHBIN
aHaym3 (CIIEKTPOCKOM), Jla3ep, KBAHTOBBIH KOMITHIOTE.



Jlemoncmpayuu
Mogens omnbita Pezepdopaa.
Onpenenenune JIMHBI BOJHBI Ja3epa.
HaGntonenue nuHe4aThiX CIEKTPOB U3TYUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomeol
HaGntonenue nuHeivyaToro cuekrpa.
Tema 3. Amomnoe s0po
DKCNEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpoeHud sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pe3depdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOTO wu3nydeHus. CBolicTBa anb(da-, OeTa-, ramMMma-U3Iy4YCHUS.
Bnusinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHEe TIpoTOHA U HeWTpoHa. Hykmonnass monens simpa [eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacmaa. OJEKTPOHHBIM U TO3UTPOHHBIA OeTa-pacmajg. [amma-
M3JIy4eHue. 3aKOH paJuOaKTUBHOIO pacraaa.
DHeprus CBsI3W HYKJIOHOB B sifipe. S nepHbie cuibl. Jlepekt Macchl siapa.
SAnepHble peakuuu. JleneHue u CUHTES sIEP.
Anepubiii peaktop. TepMosiaepHbiii cuHTe3. [IpoOiemMbl M MEPCHEKTHBBI
SAIEPHOUN YHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIACPHON IHEPTETUKMU.
DiieMeHTapHbIC YacTULBl. OTKPBITUE TO3UTPOHA.
Metobl HAOIIOACHUS U PETUCTPAIMU FJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaabHble B3auMojeicTBus. EquHcTBO (hr3nyeckoil KapTUHBI MUpAa.
TexHuueckne yCcTpoOMCTBa U MPAKTUUYECKOE MPUMEHEHHE: TO3UMETP, Kamepa
Bunbcona, siaepHblid peakTop, aToMHas 0oMoa.
Jlemoncmpayuu
CU€TUrK HOHU3UPYIOIINUX YACTUL.
Yuenuueckuii sxcnepumenm, n1abopamoprsie pabomol
HccrienoBanre TPEKOB YacTHIL (10 TOTOBBIM (oTOTpadusim).

Pa3nen 8. DjieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

Dtanel pa3BUTHS acTpOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Buna 3Bé3nnoro nHeba. Co3Be3ausi, sipKkue 3BE3bI, IUIAHETHI, UX BHAMMOE
JBH>KECHUE.

CosiHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mctounuwk sHeprum CosHIla W 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpaJdbHBIA KJIACC —
CBETUMOCTB». 3BE31bl TJIABHOW IIOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISI 3BE3]l TJIABHOM IOCIIENOBATEIbHOCTU. BHYTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABIECHUS O MPOUCXOXKACHUU U 3Bomonuu CoiHIa u
3BE31. DTanbl >KU3HU 3BE3 .

Mineunsiii [Iyte — nHama ['amaktuka. [lomoxenune m aBmwxkenue ConHUA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SAPAX
TaJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Paz0beranue rajakTuk.
Teopust bonbioro B3peiBa. PenukToBOE U3nydeHUE.

Macurabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnnie mpo0OieMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HaGntonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUI JJISl ONpeIeTICHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Us1 CEBEPHOrO MOJyIaApUs U IPKUE 3BE3BI.

Ha6ntonenus B Teneckon Jlynsl, mianet, Mneunoro IlyTu.

O0o0marnee NOBTOpeHUue

Ponb ¢u3uku ©U acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMATIBLHOMN M ATUYECKOU cepax AesTeIbHOCTU YEJIOBEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHON Hay4YHOU KapTUHE MHUPA, POJIb PU3HUUECKON TEOpUHU
B (opMupoBaHMM MPEACTABICHUN O (PUIMUECKON KapTUHE MHPA, MECTO
du3nYecKkor KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX
MPEJICTABIECHUN O IPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kmacce oCyIiecTBIseTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3C€M C KypcaMM MaTEMAaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnvie nonsmusi, CBA3aHHbIE C WU3YUYEHHEM METOJOB HAaY4YHOI'O
MO3HAHUS: SIBJICHHE, HAy4HbIM (hakT, rumnoresa, (unyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOII0/IEHNE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, MOJIEb, U3BMEPEHUE.

Mamemamuka: pelieHHE CHCTEMBl YpPAaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBl M MX IPOEKIHWH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NPU3HAKK MOA00USI TPEYroJbHUKOB,
onpeiesIeHne MIOMAIU IOCKUX GUryp u oobEMa Tel.

buonocus: »snekTpuyeckue SIBICHUS B KUBOM MpuUpoJie, KoJjieOaTelbHbIe
JIBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NCUCTBUE
paJualyy Ha KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTypa TBEPABIX
TeN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAUIMYECKOM PEMIETKH, CHEKTPAIbHBIN
aHaJIu3.



l'eocpagpusi:  marHuTHBIE TONIOCA 3€MJIM, 3aJIeKd MArHUTHBIX — PYII,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: IJHWHWUW DIIEKTPOIEpEad, TEHEPATOp IMEPEMEHHOrO TOKa,
3JEKTPOJIBUTaTENb, WHAYKLIHWOHHAS I€4Yb, pajap, PaguoOnpUEMHUK, TEJIEBHU30D,
anteHHa, tenedoH, CBY-neub, MPOEKIMOHHBIN anmapaT, BOJOKOHHAs OMNTHKA,
CoJIHeUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «duzuka» Ha ypOBHE CpEIHEro OOIIEro
oOpa3oBanus (0a30BbIii YPOBEHb) JOJKHO OOCCICUHMTH JOCTHIKCHHE CJIEIYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE PE3YyIAbTATHI OCBOCHUS yueOHOro npeamera «Du3nka» TO0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYArOUIMXCS PYKOBOJACTBOBATHCS
copMHpPOBAaHHOW BHYTPEHHEH TMO3UIUEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PacUIMPEHUE >KU3HEHHOTO
ONbITA U ONbITa JACATECIBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HampaBJICHUMN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKIaHCKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3ULIUN 00YyHaIOIIETOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOIO OOIIECTBA;

MPUHATHAE  TPAJAMIIMOHHBIX  OOIIEYETOBEUECKUX TI'YMAHHUCTUUECKUX H
JEMOKPATUYECKUX IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX TIPaXKTAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3alui;

YMEHHME B3aUMOJEHUCTBOBATH C COUUAIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU ¥ Ha3HAYECHUEM;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU €A TEIBHOCTH;

2)IATPHOTHYECKOI0 BOCIIMTAHNS :

c(hopMHPOBAHHOCTH POCCUHCKOU TrpaKTaHCKOM WJICHTUYHOCTH,
MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH,

3)MyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

c(hOopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUSI, ITUYECKOTO [TOBEICHHUS,

CIIOCOOHOCTh OIIEHMBATH CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
NESITENbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4)3CTeTHYECKOT0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYasl 3CTETHKY HAyYHOT'O TBOPYECTBA,
MpUCYLIETo (PU3UUECKON HAyKe;



5)TpyaoBOro BOCHUTAHUS:

HMHTEpEC K pa3inuHbIM cdepaM MpodhecCUOHATBHOU NEATeIbHOCTH, B TOM
YUCJIE CBA3AHHBIM C (PU3UKON U TEXHUKOU, YMEHHE COBEPILIaTh OCOZHAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(bU3UKY HA POTSKEHUU BCEH KU3HU;

6)3K0JIOrH4ecKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTb HKOJOTHMUECKON KYyJIbTYpbl, OCO3HAaHHE TJIO0ATBHOIO
XapakTepa IKOJIOTUUECKUX MPoOeM;

IUTAHUPOBAHUE U OCYIIECTBICHHUE JCUCTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUS LEJIed YCTOWYUBOTO Pa3BUTHUS YEIIOBEUECTBA,

paclIMpeHue ONbITa JACSATEIBHOCTH JKOJOTMYECKOW HAIPaBIECHHOCTH Ha
OCHOBE MMEIOITUXCS 3HaHUH 110 (Pu3nKe;

7)IeHHOCTH HAYYHOT0 MO3HAHMSI

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI (PU3UUECKON HAYKH,

OCO3HAHWE IEHHOCTM HAy4YHOM JAEATEIbHOCTH, TOTOBHOCTH B MPOILECCE
u3yuyeHus: (U3UKH  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEeSATeNbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBrbie JJornyeckue JelicTBHUA:
CaMOCTOSITEIbHO  (OpPMYIHpPOBATh W aKTyallU3UpoOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENIATh eI JESATEIbHOCTH, 3aJaBaTh IApaMETpbl U KPUTEPUU HX
JIOCTHKCHUS
BBISIBJISITH ~ 3aKOHOMEPHOCTH M IMPOTHUBOPEYMST B  PAcCCMATPUBAECMBIX
(bU3NUECKUX SBICHUSX,
pa3pabaThIBaTh IUIAH pEHICHUs MPOoOJIeMbl ¢ YYETOM aHajan3a HMEIOITUXCS
MaTepUATbHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JCSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LIEeJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI J€SATEIbHOCTH,
KOOPJIWHUPOBAaTh W  BBINIOJHATH PpabOTy B  YCIOBHSX  PEAIbHOTO,
BUPTYQJIBHOTO M KOMOMHUPOBAHHOTO B3aMMOJICHCTBUSI,
pa3BUBATh KPEATUBHOE MBIIUICHUE MMPU PEIICHUH KU3HEHHBIX MPOOJIeM.
ba3oBble ucciieqoBaTe/IbCKHe 1eiCTBUSA.
BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU IOHSITHUSIMH M METOJaMHU
bu3nUecKon HayKH,



BJIaJICTh HaBBIKAMH YUEOHO-MCCIIEI0BATEIBCKOM U MMPOCKTHOU JNEATENbHOCTH
B 00sacTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pelieHus: 3aad (U3UUECKOro COJAEpKaHUS, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB NTO3HAHMS,

BJIQJICTh BHUJAMH JICSITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEpIIpeTalliy, MpeoOpa3oBaHUI0 M MPUMEHEHUI0O B Pa3IUUYHBIX Y4EOHBIX
CUTyalusiX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX TPOEKTOB B 00JaCTU (PU3UKHU;

BBIABJISITh MPUUYUHHO-CJICACTBEHHbIC CBSI3M W aKTyaJlM3UpOBaTh 3aj1ady,
BBIJIBUTAaTh TUINOTE3Y €€ PpEeIICHUs, HAaXOJUTh apryMEeHThl [JIsl JOKa3aTelbCTBa
CBOUMX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATH IOJIyYCHHbIE B XOJE pEUICHUS 3a/aud pPe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CcTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7aull B 0Opa3oBaTEIbHOU
NEATENLHOCTH, B TOM YHUCJE MPU U3YUYEHUU (PUBHKHU;

JaBaTh OLICHKY HOBBIM CUTYyallisM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

yMETh TMEpPEHOCUTh 3HaHUA 1O (U3MKE B MPAKTUUYECKYIO 00JIacTh
KUZHEACATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/IJIaraTh OPUTMHAIIbHBIC MTOAX0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3a]1aUH, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

PabGora ¢ ungopmaumei:

BJIaJICTh HaBBIKAMU MOJTy4YeHHs] MHMOpMALMKU (PU3HUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HbIX THUIOB, CAMOCTOATEIBHO OCYHIECTBISATh IOUCK, aHaIMU3,
CUCTEMATH3alMI0 M HHTEPIpETAl0 MH(OOpPMAlMKU Pa3IUYHbIX BUAOB U (opMm
MpEeCTaBICHUS;

OLICHUBATh IOCTOBEPHOCTh UH(POPMALIHH;

UCIIOJB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX U  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3allMOHHBIX
3a7a4 ¢ CcoOONMoAeHHEeM TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pecypcocOepekeHusi, MPaBOBbIX U  ATUYECKUX HOPM, HOPM
HH(POPMALIMOHHON 0€30TaCHOCTH,

CO3/1aBaTh TEKCThl (DU3UUYECKOrO COJECpPKAHUS B Pa3UUYHBIX (Qopmarax ¢
y4€TOM Ha3HayeHus MHOOPMALIUU U 1IEJIEBON ayAUTOPUH, BHIOUpasi ONTUMAIbHYIO
dbopMy MpeacTaBiIeHUs] U BU3yAIU3aLlHH.

KoMMyHuKaTHBHBIE YHUBepPCcAJIbHbIE YUeOHbI€e e CTBUS:
OCYIIIECTBIIATH OOIIEHNE HA ypOoKax (DM3UKU M BO BHEYPOUYHOH JIESITEILHOCTH,
pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud ©W  CMAT4YaTh
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOK TOYKY 3PEHHSI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEACTB;

MMOHUMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIAWBUIYAJIbHOU
paboTHI,

BBIOMpPATh TEMATUKy U METOJBI COBMECTHBIX JEHUCTBHUM C Y4E€TOM OOIMIMX
WHTEPECOB U BOBMOXKHOCTEN KaXKJI0TO YJICHA KOJJIEKTUBA,;

NpUHUMAaTh 1EJIM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBAaTH U
KOOPJAMHUPOBATH JECUCTBUS IO €€ IOCTHIXKEHUIO: COCTABJIATH IUJIaH JCUCTBUH,
pacnpeneNsaTh poJiM ¢ Y4ETOM MHEHHMH Y4YaCTHHUKOB, OOCYXJaTh pe3yJbTaThbl
COBMECTHOM pabOTHI;

OILICHMBAaTh KA4ECTBO CBOEr0 BKJIaJa M KaKJIOT0 YYaCTHHKA KOMAaHIbI B
00IIHit pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIC MPOEKThI, OIECHWUBATh HAECH C TO3UIHUM HOBU3HHI,
OPUTMHAIBLHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEJACHUE B PA3JIUYHBIX
CUTYaIMAX, IPOSBIISITH TBOPUECTBO U BOOOPAKEHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIE YHUBEpPCcAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranusanms:

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIBHYIO JIEATEIIBHOCTh B 00JacTU
GU3MKM W acCTPOHOMHH, BBIABJISITH MPOOJIEMBbI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIAH PEIICHHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJIHEHHS TPAKTUYECKON PabOThl C yYETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M TIPEATIOYTEHUM,

JIaBaTh OLICHKY HOBBIM CUTYyallUsM,

pacuupsTh paMKH y4eOHOI0 NMpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHHH;

nenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpOBaTh e€ro, OpaTh Ha ceOd
OTBETCTBEHHOCThH 32 PEUICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO 3PYAUIMU B 00JacTU
(U3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM;

BJIaJICTh  HABBIKAMU  TO3HABATEJIBLHOM  pe(ueKCMM  KakK  OCO3HAHUS
COBEpIIAEMbIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBAHHM;

MCIIOJIB30BaTh MPUEMBI pedieKCuu I OLIEHKH CUTYyallud, BhIOOpa BEpHOIO
pelieHus;



yMETh OILICHHBAaTh PHCKHM WU CBOCBPEMEHHO IMPUHUMATH PEIICHUS II0 HX
CHIDKCHHUIO,

MPUHUMATh MOTHUBBI M apTyYMEHTBl APYTUX TMpPH aHajdu3e pe3yJbTaToOB
eI TEIbHOCTH;

MIPUHUMATh ce0s1, MOHUMAsI CBOU HEJOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apTyYMEHTHl APYTUX TMPH aHajdu3e pe3yJbTaToOB
eI TEIbHOCTH;

MpY3HABaTh CBOE MPABO M MPABO APYTHX HA OIIUOKH.

B mporecce nocTMKeHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBbI
no Qusuke I ypOBHA CpeaHEro oO0Iero ooOpa3oBaHUS Yy OOYYaIONIHUXCS
COBEPIICHCTBYETCSA AMOIMOHATBHBIN HMHTEJUICKT, TIpeInoararnui
c(hOpMHUPOBAHHOCT.

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOILIMOHATILHOE
COCTOSIHHME, BUJICTh HAIIPABICHUS Pa3BUTHUS COOCTBEHHOMN IMOIMOHAIBHOMN CepHl,
OBITh YBEpPEHHBIM B ce0€;

CaMOpETYJIMPOBaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
SMOILIMOHATBHBIM U3MEHEHUSIM U TPOSIBIISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIOIIEH CTPEMJICHHE K JOCTYIKCHHUIO 1IN U
yCIiexy, ONTHMH3M, WHUIIMATHBHOCTb, YMEHHE IEUCTBOBATh HMCXOAS M3 CBOHX
BO3MOXHOCTE;

SMIIaTUH, BKIIOYAIONIEH CITIOCOOHOCTHh MOHMUMATh SMOIIMOHAIBHOE COCTOSHUE
JIPYyTHX, YYUTBIBAaTh €ro TMPH OCYIIECTBICHUH OOIIEHHUS, CHOCOOHOCTh K
COYYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKIIOYAIOIINX CITIOCOOHOCTh BHICTPAaWBaTh OTHOIIICHUS
C IPYTUMHU JIOJIbMU, 3a00TUTHCS, TIPOSBIISITh UHTEPEC U pa3periaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mpeaMmeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y OOYHAIOIIUXCA YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEATETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MaTepualibHasi TOYKa, HHEpLUalIbHAs CUCTeMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHur HU3NUECKuX 3a/ay,

pacro3HaBaTh (hU3UYECKHe sBJICHUS (IPOIECCH) B OOBSCHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHHS BELIECTBA U



JJIEKTPOJAUHAMUKHA. PABHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSMOJMHEHHOE
JBUKEHHE, CBOOOJHOE TMAJE€HUE TeJ, JBWKEHHE [0 OKPY>KHOCTH, HWHEPIUS,
B3aumojeicTBue T, 1uddy3us, OPOYHOBCKOE IBM)KEHUE, CTPOCHHE KUIKOCTEH
1 TBEPABIX TCJI, M3MEHEHUE 00bEMA TeIl MPU HarpeBaHUH (OXJIaXKICHUHN), TCIIOBOE
paBHOBeCHE, HCMapeHue, KOHICHCAIWs, IJIaBJICHHE, KPUCTAJIU3aIlHs, KUIICHHE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHNE JABJICHUS T'a3a MPU €ro HarpeBaHUHU B 3aKPHITOM
cocylie, CBSI3b MEXKAY IMapaMeTpaMH COCTOSIHMS Tra3a B  H30IMpOlEeccax,
AJIEKTPHU3AIUA TEJI, B3aUMOJICUCTBUE 3aPsJIOB,;

OTNHUCHIBATh MEXAaHUYECKOE MBIIKCHHE, HMCIONb3YSd (DU3MYECKHE BEITUYUHBI:
KOOpJIMHAaTa, MyTh, MEpPEMEIICHHEe, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJbC TeJla, KWHETHYECKasi dHEPTHs, MOTCHIMAbHAS YHEPTHsA, MEXaHW4YecKas
paboTa, MexaHWYeCKas MOIIHOCTb, TPH OINHUCAHWU MPABWIHHO TPaKTOBATh
(U3UYECKUM CMBICT HCTOJIb3YeMbIX BEIWYHMH, MX OOO3HAYCHHS W €IWHUIIBI,
HaXOAuTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIUUYUHY C JIPYTUMHU
BEJIMYMHAMH,

OTNHUCHIBaTh H3yYCHHBIC TEIJIOBBICE CBOWMCTBA TEJI M TEIJIOBBIC SBIICHUS,
WCTONBb3Ysl (U3UYECKHE BEIWYWHBI. JaBJICHUE Ta3a, TeMmIeparypa, CpeaHss
KHHETUYECKAsT PHEPTUsl XaOTHUYECKOTO JBMKEHUS MOJICKYJI, CpeIHEKBaJApaTHIHAS
CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIJIOTHI, BHYTPEHHsISI SHEprus, padoTa rasa,
KO3(DHUITMEHT TOJIC3HOTO JEHCTBUSA TEIJIOBOTO JIBUTATEINs, IIPH OIHUCAHUHU
MPaBUJILHO TPaKTOBAaTh (DU3UYECKHH CMBICT HCIOJB3YEMbIX BEJIWYMH, MX
0003HAUCHUS W EAUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(hbU3NYECKYIO BEIMUUHY C APYTHMH BEJIMUYMHAM,

OTIMCHIBATh U3YYEHHBIC DJICKTPUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUSCKHUE
siBIIeHHs (IIPOIIECCHI), UCIOIb3YysS (DM3UYCCKHUE BEIUYHMHBI. DJICKTPHUECKHUH 3apsi,
AJEKTPUYECKOE T0JI€, HAMPsHKEHHOCTH M0, MOTEHIIMAN, Pa3HOCTh MOTEHIINAIOB;
MpY OMHCAHWH TMPABUIBHO TPaKTOBATh (PU3MYECKUN CMBICT HCHOJIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUsS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (QU3NYECKYIO BEIMYMHY C IPYTUMHU BEIMYMHAMM,

aHaJIM3UPOBATh (YU3UUYECKHE TMPOIECCHl U SIBICHHS, UCTOJB3Yysd (PU3NUCCKHE
3aKOHBI U TIPUHIIMIBI: 3aKOH BceMupHOro Tarotenus, |, Il u |1l 3akonst HpioToHa,
3aKOH COXPaHEHHS MEXaHHMYECKOM SHEPIrHH, 3aKOH COXPAaHEHUs HMITYJIbCa,
MPUHIMIT CYNEPHO3UIIUNA CHUJI, TPUHITUII PABHOIPABUS HWHEPLUHATBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHSI BEILECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEW KMHETUYECKOW SHEPTHH TEIJIOBOTO ABMKCHHUS MOJICKYT C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
IJEKTPUYECKOTO 3apsnaa, 3akoH KylloHa, mpu 3TOM pa3anyarh CJIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTHYCCKOES BhIpAKEHUE U YCIOBUS (IpaHMIIB,
00J1acTH) MPUMEHUMOCTH;



OOBSACHSITh OCHOBHBIE MPUHIUIBI ACWUCTBUS MAalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MacHOTO HUCIOJIb30BAHUS B
MMOBCEIHEBHOU KU3HU,

BBITIOIHATh JKCIEPUMEHTHI 0 HCCIEIOBaHUI0 (U3UYECKUX SBJICHUN W
MPOLIECCOB C HCHOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HW3MEPEHHUM, MPU 3TOM
dbopMynupoBaTh TMpoOJEMy/3aJady M THUIOTE3y YYECOHOTO DKCIECPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYyIOBaHUs, MPOBOAUTH OMNBIT U
bopMyIMpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NUECKUX BEIUYHUH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HUCIOIb30BaTh U3BECTHBHIE
METO/Ibl OLIEHKHU MMOTPEITHOCTEN U3MEPEHUH;

HCCIEIOBATh  3aBUCUMOCTH  MEXAYy  (U3WYECKHUMHU  BEJIMYMHAMHU  C
WCIIOJIB30BAaHUEM MPSMBIX HM3MEPEHHI, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(dbuKcUpoBaTh PE3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BHJIe TaOuUIl U rpaUKOB, AENIATh BHIBOABI 110 PE3yIbTaTaM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4eOHO-UCCIENOBATEILCKOM M MPOEKTHOU
NEATENbHOCTA C HMCIOJIb30BAHHUEM H3MEPUTENbHBIX YCTPOUCTB U JaOOpPaTOPHOTO
000pyI0BaHMUS;

pemiath pacu€THble 3a7ayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEeNblo,
UCIIOJB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/lauu
BbIOMpaTh (HU3NYECKYI0 MOJENb, BBIACIATh (DU3NUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMMbIE IJig €€ pelIeHHs], TPOBOJUTh Pacdy€Thl U OLICHUBATH PEATbHOCTH
MOJTYYE€HHOT'0 3HaYeHUs (PU3NUYECKON BETUUNHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pAaCCYXJCHUW C ONOPOM HAa WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzruecKre sIBICHHUS,

UCIOJB30BaTh  NPU  PEIIEHMH  y4eOHBIX  3aJad  COBPEMEHHbIC
MH(QOpPMAIIMOHHBIE TEXHOJIOTMH JJIsl TIOUCKA, CTPYKTYPUPOBaHUS, UHTEPIpETAIIUN
U TIpEACTaBICHUS y4eOHOW U HAYyYHO-NOMYJIAPHOW WH(POpPMAIUH, MTOTYYCHHOU U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKU aHAIU3UPOBATH MOJTy4yaeMyro HH()OpMALHIO;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IMPOIIECCOB OKPYXAIOIIEr0 MHpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAaHMS MO (PU3UMKE B MOBCEAHEBHOM >KU3HU
Juisi obecniedeHus 0€30MacCHOCTH MPU OOpallleHUH ¢ MPUOOPAMHU U TEXHUUYECKUMU
YCTpPOUCTBAMHU, AJISI COXPAHEHHMS 3JI0POBbS U COOJIOJICHHS] HOPM 3KOJIOTMYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;



paboTaTh B TpyINNe C BHIIOJIHEHUEM pa3JIMYHBIX COLMAIBHBIX pOJIEH,
[JIAHUPOBaTh palbOTy TPYIIbI, pPalMOHATIBLHO pacHpeAcssTh OO0S3aHHOCTU U
MJIAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalUSIX, aJ€KBATHO OIIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIINbI B PEIICHHE pacCMaTPUBAEMOU MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYHAIOIIUXCA YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJAEH, LEIOCTHOCTh U €IMHCTBO
bu3nYeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHULIBl TPUMEHEHUS] HW3YUYEHHBIX (PU3UYECKUX MOJIEIICH:
TOYEUHBIN IEKTPUUYECKUH 3apsijl, JIyd CBETa, TOUCUHBIN UCTOYHUK CBETA, sSAEpHas
MOJIE/Ib aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SiApa MPU PEIICHUH (PU3UUECKUX
3ajad;

pacro3HaBaTh (hU3UYECKHE sBJICHUS (IPOIECCh) B OOBACHATH UX Ha OCHOBE
3aKOHOB 2JICKTPOJIMHAMUKHN M KBAHTOBOW (DU3UKU: DJIEKTPUUECKasl MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DSJIEKTPOMAarHUTHasi WHAYKIUSA, JACHCTBUE MAarHUTHOrO TIOJA Ha
MPOBOJHUK C TOKOM M JBIXKYILIUMWCS 3apsifi, AJIEKTPOMArHUTHbIE KoJeOaHUsS U
BOJIHBI, MPSIMOJIMHEITHOE PAacHpOCTPAaHEHUE CBETAa, OTPAXKEHHE, MPEIOMIICHUE,
untepdepenuus, audpakuus W OOJApU3alUsS  CBETa, JUCIEPCHs CBETa,
dorosnexrpuueckuii apdekt (bhoToddPdeKT), CBeTOBOE AaBiacHNE, BOSHUKHOBEHHE
JUHEWYaToOro CHEeKTpa aToMa BOJOpPOJia, €CTECTBEHHAass W HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OINMCHIBaTh W3YYCHHBIC CBOMCTBa BemiecTBa (JEKTPUYECKHE, MarHUTHBIC,
ONTHYECKUE,  OJJICKTPHUUYECKYI0  TPOBOJAMMOCTh  Pa3IUYHBIX  Cpel) |
AJICKTPOMATrHUTHBIC SIBJICHUS (MPOILECCHI), HCIONB3YysT (U3HYSCKUE BEIUYHHBI:
AIEKTPUYECKUN 3apsij, CHJIa TOKa, DJIEKTPUUYECKOE HAMpPSKEHUE, AIEKTPUUYECKOE
CONPOTHUBJIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAs cuiia, padoTa TOKa,
WHIYKIWST MarHUTHOTO moJjsi, cuia Awmmnepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYILIKH, SHEPrusi JJIEKTPUYECKOr0 M MArHUTHOIO TMOJIeH, Mepuoj M YacToTa
KoJieOaHUi B KoJeOaTeIbHOM KOHTYpE, 3apsii U cuila TOoKa B Mpolecce
rapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuii, (OKyCHOE pacCTOsHUE U
ONTHYECKasi CHUJIa JIMH3bI, MPU ONHUCAHUU NPABUIBLHO TPAKTOBATH (DU3NUYECKUU
CMBICJI HUCIOJb3YEMbIX BEJIUYMH, HMX OOO3HAYEHUS U €JAUHUIbI, YKa3bIBaTh
dbopmyIbl, CBS3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMY,

OMHUCHIBATh HW3YyUYCHHbIC KBAHTOBBIE SBJICHUS U MPOIECCHI, HCIOJb3YS
(u3nYecKre BEIUYMHBI. CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPrUsi U UMNYJbC (DOTOHA, IEPUOJ TOIypacnaaa, SHEPrus CBSI3U
aTOMHBIX siIEp, NPU OMUCAHUM MPABWIBHO TPAKTOBATH (PU3MUYECKHUM CMBICT
WCIIOJIb3YEMbIX BEIWYUH, UX OO0O3HAYEHWS] M EIUHHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBSI3bIBAIOIIME JIAaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIMYHMHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NUECKON BETUUYUHBI,

aHAJTM3UPOBATH (PU3MYECKHUE MPOLECCHl U SABJICHUS, UCIOIb3YS (PU3NUECKUe
3aKOHBI ¥ MPUHIUIBI: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MapaNIEIbHOTO
COCOUHEHUSI MPOBOJHUKOB, 3akOH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJIMHEMHOT0 PacipoOCTpaHEHUsI CBETA, 3aKOHbI OTPaKeHUs
CBETAa, 3aKOHbI MPETOMJIEHUS CBETa, YpaBHeHHE OilHmTelHa s PoTtodrddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAaHEHHUS HMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsifia, 3aKOH COXpPaHEHHUsI MAacCOBOIro 4ucia, mocryinaTtel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHUE | YCJIOBUsA (TpaHUIlBI, 00JIacTH)
MIPUMEHHUMOCTH,

ONpENIEeNATh HAMPABICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO TMOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa U CWibl JIopeH1a;

CTPOUTh M OIKCHIBATh H300paKEHHUE, CO3/aBAEMOEC IJIOCKUM 3€pKaJIOM,
TOHKOU JTNUH30M,

BBITIOTHATh JKCIEPUMEHTHI M0 HCCIEI0BaHUI0 (U3UUYECKUX SBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM TMPAMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopMmynupoBaTh TMpoOIEeMy/3aJady M THUIOTE3y YYECOHOTO IKCIECPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEJI0KEHHOTO OO0OpYyIOBaHUs, MPOBOAUTH OMNBIT U
(bopMyIUPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE 1 KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HUCIOIb30BaTh U3BECTHHIE
METO/Ibl OLIEHKHU MMOTPEITHOCTEN U3MEPEHUH;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WYECKUX BEIWYMH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUN: MpPU H3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUJAE TAOIHI] U
rpauKoOB, IeJIaTh BHIBOJBI MO PE3yJIbTaTaM MCCIICI0OBAHUS;

co0Jr01aTh MpaBuia 0€30MacHOr0 TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax y4eOHOro »SKCIEPUMEHTa, Y4eOHO-UCCIENOBATEICKOM M MPOEKTHOU
JEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOUCTB U Ja0OpPaTOPHOTO
o0opy10BaHUS;

pemiath pacu€THble 3a7ayd C SIBHO 3aJaHHOM (HU3MYECKOW MOJIEeNblo,
UCIOJIB3Ys (PU3UYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu
BbIOMpaTh (DU3NYECKYI0 MOJENb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (DOPMYIIHI,



HEOOXOMMbIE g €€ pelIeHUs], TPOBOJUTh Pacdy€Thl U OLICHUBATH PEATbHOCTH
MOJIYYE€HHOT'0 3HaYeHUs (PU3NUYECKON BETUUNHBI;

pelIaTh KAYECTBEHHBIE 3a/1aUl . BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUHUBYIO
LEMOYKY pACCYXJCHUW C ONOPOM HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nUecKre sIBJICHHUS,

UCIOJB30BaTh  NPU  PEIIEHMHM  y4eOHBIX  3ajay COBPEMEHHBIEC
MH(QOpPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIpPETAIIUN
U MpEeACTaBICHUS y4eOHOW U HAyYHO-NOMYJIAPHOW WH(POpPMAIUH, MTOTYYCHHOU U3
Pa3IMYHBIX HICTOUHUKOB, KPUTHUYECKU aHAIU3UPOBATH MOTy4yaeMyro HH()OPMALIHIO;

OOBSCHATH MPUHIMUIBI JCHCTBUS MAalIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOUCTB, pa3ianyaTh yCIOBHUS UX 0€30MacHOTO UCIOJIb30BaHUs B NMOBCEIHEBHOM
KU3HH,

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHd, B OOBIACHEHUE MPOLIECCOB OKPYXKAIOIIETO MHUpPa, B Pa3BUTHUE
TEXHUKHU U TEXHOJOTHUIA;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAaHMS MO (DU3UMKE B MOBCEAHEBHOM >KU3HU
Juisi obecniedeHus: 0€30MacCHOCTH MPU OOpaIlleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTpOMCTBAMHU, AJISI COXPAHEHHMS 3JI0POBbS U COOJIOJICHUS] HOPM 3KOJIOTMYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTh B TpYINNE C BHIIOJIHEHUEM paA3JIMUYHBIX COLMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, palMOHAIBLHO pacHpeAessiTh OO0S3aHHOCTU U
MJIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJ€KBATHO OIIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIINbI B PEIICHHE pacCMaTPUBAEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pazgen 1. PU3UNKA U METOAbI HAYYHOTI'O TIO3HAHUSA
bubmnoreka IJOK
11 @Pu3KKa 1 METO/Ibl HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Pazgen 2MEXAHUKA
bubmnoreka IIOK
21 Kunevariia > https://m.eds00.ru/7f41bf72
bubmnoreka IIOK
2:2 Aasavia ! hitps://m. eds00.ru/7f41bf72
bubmnoreka IIOK
2.3 3aKOHBI COXpPAHEHUSI B MEXaHUKE 6 1 1 htts://m.edsoo.ru/7FALbf72
Utoro mo pazneny 18
Pazgen 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOIMUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU bubnnorexa [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmnoreka IIOK
32 OCHOBEI TEpMOHHAMHKH 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEILIECTBA. 5 bubnnorexa [JOK

Da3oBbIE NEPEXOIBI

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




Uroro no pazneny

24

Paznea 4. 9JIEKTPOAUHAMHUKA

bubmnoreka IIOK
41 DUEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
42 IToCTOSIHHBIN 2JIEKTPUYECKUN TOK. TOKHU B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpeax https://m.edso0.ru/7f41bf72
Uroro no pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosmmyecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1.9JIEKTPOJUHAMHUKA
MarnuTHoe noJjie. DIeKTpoOMarHuTHast bubnuoreka [JOK
11 11 1 3
WHTYKIAS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4eCKHEe U JIEKTPOMArHUTHbBIE 9 1 bubnuoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4eCKHEe U JIEKTPOMArHUTHbBIE 5 1 bubmuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
23 Onrriica 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3znen 3.0CHOBBI CHEIIUAJILHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI CHIEITUATIBHOM TEOPUH 4 1 bubnuoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bu6mmoreka [IOK
4.1 DneMeHThl KBAHTOBOM ONTUKH 6 httos://m. edsoo.ru/7fA1ca7c
4.2 Crpoenue atoma 4 bubnnorexa [JOK




https://m.edsoo.ru/7f41c97c

4.3

AToMHOE A1po

bubmnoreka IIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHUIUKU 7 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7
Paznen 6.0BOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0m1aromiee MOBTOpeHNE 4 Eg{iﬂ;}l;f;i?gﬁ £41c97¢
Uroro no pazneny 4
Pe3epBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
®du3nka — Hayka O IPUPOJIE.
1 Hayunsie MeT(})IK bl HO?I;)H;)HI/J;[H 1 bubmorexa [IOK
7 ! 03.09.2025 | https://m.edsoo.ru/ff0c32e2
OKpPY’KaIoILIEro Mupa
Poub 1 MecTo Gusnku B

9 (hOopMUPOBAHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4yHOM KapTHUHBI MUPA, B 05.09.2025 | https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOMN JESITETbHOCTH JII0IEH
MexaHnueckoe JBUKEHUE.

3 OTHOCHUTENHPHOCTh MEXaHUUECKOTO 1 bubmmoreka [JOK
neukenus. [lepemernienre, CKOPOCTb, 10.09.2025 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NpIMONHMHENHOE 1 bu6moteka [IOK
JBUKECHHE 12.09.2025 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPSIMOJINHEITHOE 1 bu6moteka [IOK
NIBIKEHHE 17.09.2025 | https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe najienre. Y cKopeHue 1 bubmmoreka [[OK
cBOOOTHOTO MaIeHHs 19.09.2025 | https://m.edsoo.ru/ff0c39cc
KpuBoismmHeliHOE nBUXEHHUE.

7 JIBH>KeHHE MAaTEPUAIBHON TOYKH IO 1 bubmorexa [JOK

P 24.09.2025 | https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHuun oTHOCUTENBHOCTH [ anunes. 1 26.09.2025 | bubmmoreka LIOK




NHepruanbHble CUCTEMBI OTCYETA.
IIepBsbiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [TpuHuun

bubmmoreka [JOK

? cyneprosiii cit. Bropoit sakor 01.10.2025 | https://m.edsoo.ru/ffOc3bes
HeroToHa 1t MaTepraIbHON TOUKH

10 Tpetuii 3akoH HetoToHa 17151 bu6moteka [JOK
MaTepUaIbHBIX TOUEK 03.10.2025 | https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTo Trotenus. Cuna

11 TsKkecTd. [lepBasg kocMudeckas bubmorera LIOK

08.10.2025 | https://m.edsoo.ru/ffoc3d00
CKOpOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena 10.10.2025 | https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoappuuueHnT Tperus.

13 Cuna CEHpOTI/IBJIeI({bI/(IlS)I npu nBHieHHH bubmorera LIOK

15.10.2025 | https://m.edsoo.ru/ff0c3f76
TeNa B )KUJIKOCTH WIIH Ta3e
[ToctynaTtensHOE U BpalaTebHOE

14 JBUKEHHE a0COJIIOTHO TBEPIOTO TeJa. bubmmoreka [JOK
MowmenT cuibl. [lneyo cunbl. YenoBus 17.10.2025 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO Teja
NMiynbc MaTepranbHONW TOYKH,

15 CUCTEMBI MaTEPHAIbHBIX TOYEK. bubmmorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs 22.10.2025 | https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE TBUKEHNE
PaboTra u MOLITHOCTH CHJIBI.

16 Kunerunueckast sHeprus bubmmorexa [JOK
MaTepHaabHOK Touku. Teopema 00 24.10.2025 | https://m.edsoo.ru/ff0c4502
M3MEHEHUH KHHETHYECKON SHEePTruu

17 [ToTeHumanbHas 3HEPIuUs. 05.11.2025 | Bbubmuoreka [IOK




[ToreHnmansHast SHEPTUS YIPYTO
ne(OPMUPOBAHHON MPYKIHBIL.
[TorenmanpHas SHEpTHs Tea BOIU3N
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreH1ManbHBIE U HETIOTEHIIMAIBHBIC
cuitbl. CBs3b paboTHI
HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI Tel.
3aKoH COXpaHEHUS MEXaHHUYECKOU
SHEPrUu

07.11.2025

bubmmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopnast pabota
«HMccnenoBanue cBsi3u pabOTHI CHIIBI C
N3MEHEHHEM MEXaHNMYeCKOM SHEPrun
TeJa Ha MPUMEPE PaCTHKEHHS
PE3MHOBOTO KXIyTa»

12.11.2025

20

KonTponasnas paboraNel o teme
«Kunemaruka. Jlunamuka. 3aKkoHbI
COXPaHEHHUS B MEXAHUKE»

14.11.2025

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

19.11.2025

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUA U
B3aMMO/ICHCTBUS YAaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPIBIX TEI

21.11.2025

23

Macca monekyn. Konnuectso
BemectBa. [locrositHHas ABoraapo

26.11.2025

24

Tennosoe paBHOBecue. Temreparypa
u e€ usmepenue. [llkana remneparyp

28.11.2025




Lenscus

WUneansusiii raz 8 MKT. OcHoBHOE

bubmmoreka [JOK

25 ypaBHeHne MKT 03.12.2025 | https://m.edsoo.ru/ffOc4fde
AOcontoTHasi TeMIieparypa Kak Mepa

26 CpellHel KUHETUYECKON YHEPTUHU bubmmorexa [[OK
JBUKECHUS MOJIEKYJ. Y paBHEHUE 05.12.2025 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneitpona

27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI 10.12.2025
JlaGoparopnast pabota

28 «HMccnenoBanue 3aBUCUMOCTH MEXKITY
rnapameTpamMmu COCTOSTHUS 12.12.2025
Pa3peKEHHOTO raza»

29 W3omporiecchl B UICAIBHOM Ta3€ U UX bu6moteka [IOK
rpaduyeckoe npeacTaBiIcHIe 17.12.2025 | https://m.edsoo.ru/ff0c570e
BnyTrpenHss sHeprus
TEPMOJAMHAMHYECKOW CHUCTEMBI U

30 crocoOsI € n3meHeHus. KomnaectBo bubmmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss 19.12.2025 | https://m.edsoo.ru/ff0c5952
SHEPrHsl OJTHOATOMHOTO HUJEaTLHOTO
raza

31 Buns! Tenonepenaun buGmuorexa [IOK

24.12.2025 | https://m.edsoo.ru/ff0c5¢c36
VnenbHas TEI0EMKOCTh BEIECTBA.

39 KonuyecTBo TemnoTs! npu bubmmorexa [JOK
Terionepenade. AnuadbaTHeIA 26.12.2025 | https://m.edsoo.ru/ffOc5c36
nporiecc

33 [TepBbIit 3aKOH TEPMOJUHAMUKH U €TO 14.01.2026 | bubmuoreka IJOK




MNPUMCECHCHUC K U30IIpoLcccaM

https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporieccos B

34 npupojie. Bropoii 3akon bubmorexa [JOK
prpone. BTop 16.01.2026 | https://m.eds00.ru/ff0c6230
TEPMOIMHAMUKHU
35 [Mpunuun neiictus u KI1] reroBoit bubmmoreka [JOK
MaIlUHbI 21.01.2026 | https://m.edsoo.ru/ff0c600a
K KIT,
36 [Mukn Kapro u ero KIT 93.01.2026
37 DKOJOTrH4ecKHe MpoOIeMbl
TETUIOPHEPTETUKHU 28.01.2026
38 Oo6o6maromuii ypok «MoekymsipHast bubmmorexa [JOK
¢uznka. OCHOBBI TEPMOJUHAMUKI 30.01.2026 | https://m.edsoo.ru/ff0c6938
KonTtponsHas padora Ne2 o teme
39 «MOTI%K TSt HESI ¢u3uka. OCHOBBI Brbmrorexa LIOK
y2up ' 04.02.2026 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 ITapooOpa3zoBaHue 1 KOHAEHCAIHS. bu6moteka [IOK
Hcnapenue u xunexnue 06.02.2026 | https://m.edsoo.ru/ff0c63b6
AOcConI0THAs U OTHOCUTEIbHAS
41 BJIQXKHOCTE BO3ayxa. HaceImeHHbIi buGnuorexa [IOK
nap v 11.02.2026 |  https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammueckue u
aMmopdHbIe Tena. AHU30TPOIHUS
42 CBOMCTB KpucTayioB. Kuakue buGmuorexa [JOK
' 13.02.2026 | https://m.edsoo.ru/ff0c65f0
kpuctaisl. CoBpeMeHHbIE
MaTepHabl
[laBnenue U KpUCTAIU3ALUS.
43 VY aenbHas TEIUIOTA IJIaBICHUS bubmoreia HOK
' 18.02.2026 | https://m.edsoo.ru/ff0c6708

Cybmumarus




butmmoreka [JOK

44 0% 0
PABHEHHE TEILIOROTO hraned 20.02.2026 |  https://m.eds00.ru/ff0c6820
Onexrpuzanus Tea. DNeKTPUUECKUM
45 3apsj. [[Ba Buaa 3neKTpUUECKUX bubmotera [IOK
25.02.2026 | https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBOAHHUKH, TUDIIEKTPUKH U
46 H(I))HprOBOIIHI/IKI/I. BaKIO)H COXpaHEHUs bubmotera [IOK
27.02.2026 | https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsizia
B3aumopeiictBue 3apsa10B. 3akOoH
47 Kynona. ToueuHblii 21eKTpUYECKUN bubmotera [IOK
04.03.2026 | https://m.edsoo.ru/ffOc6cesd
3apsiy
Harps:k€HHO CTB 2IIEKTPUYECKOTO
48 nosi. [TpuHnun cynepno3unuu bu6moteka [JOK
ANIEKTPUUECKUX mojel. JInnum 06.03.2026 | https://m.edsoo.ru/ffOc6df2
HAIpPSHKEHHOCTH
PaboTa crit aeKTpoCTaTuyecKoro
49 noJst. [lorennuan. PazHocTh bubmotera [IOK
' ' 11.03.2026 |  https://m.eds00.ru/ff0c6f00
MOTCHIIUAIOB
[TpOBOTHUKY U TUIIEKTPUKH B
50 BHIZEKTpOCTaTI/I‘ICCKOM nonIe bubmiorexa HOK
' 13.03.2026 https://m.eds00.ru/ff0c7018
JlndiieKTpuYecKasi IpOHUIIAEMOCTD
n bubmmoreka [JOK
51 C . K
HICKTPOCMIQETE. ROTACHEATOP 18.03.2026 | https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TJIOCKOTO
52 KOH/IEHCATOpa. DHEPTrHs 3apsKEHHOTO bubmotera [IOK
20.03.2026 | https://m.edsoo.ru/ff0c72c0
KOH/IEHCATOPa
53 JlaGoparopHas pabora "H3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa' 25.03.2026




54

[TpuHIMI NERCTBUA U IPUMEHEHHUE
KOHJIEHCATOPOB, KOMMPOBAIBHOTO
anmapara, CTpyMHOTO IIpUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHE AIEKTPOIpUOOpOB

27.03.2026

55

DNEeKTpUYECKUH TOK, YCIOBUS €TI0
cymectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsxkenue.
Comnporusnenue. 3akon Oma Jyist
ydacTka Lenu

08.04.2026

56

[MTocnenoBarenbHOE, MapaliebHOE,
CMEIIaHHOE COCTMHCHHE
npoBoAHKUKOB. JIaboparopras pabota
«3ydeHune cMEIIaHHOrO COCTUHCHUS
PE3UCTOPOB»

0.5

10.04.2026

bubmmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOLTHOCTB AJIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

15.04.2026

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

58

3akon OMa Jist TIOJTHOM (3aMKHYTO¥)
anekTpudeckou nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«3mepenne 3/1C uctouHuka ToKa u
€r0 BHYTPEHHETO COTIPOTUBIICHUS»

0.5

17.04.2026

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

59

PesepsHbiil ypok. KonTpoabpHas
pabota Ne3 o Teme
"DnekTpoauHamuka” /
Bcepoccuiickas nmpoepouHas padota

22.04.2026

bubmmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o06maromuii ypok
«JnektpoauHamMuka /
Bcepoccuiickas npoepouHas padoTa

24.04.2026

bubmmoreka [JOK
https://m.edsoo.ru/ff0c88be




DJeKTpOHHAs! IPOBOJUMOCTH TBEPIBIX
METALIOB. 3aBUCUMOCTD

61 COTIPOTUBIIEHUS METAJUIOB OT 29.04.2026
TemnepaTypbl. CBEpXIpOBOANMOCTD

62 DNeKTpUYeCcKuil TOK B BAKyyMe.

CBo¥iCTBa SNIEKTPOHHBIX ITYYKOB 06.05.2026
[TonynpoBoHUKH, UX COOCTBEHHAs U

63 puMecHas mpoBoguMocTb. CBOMCTBA bu6moteka [JOK
p—n-niepexona. 08.05.2026 | https://m.edsoo.ru/ffOc84ae
[TomynpoBOAHUKOBBIE TPUOOPEI
DNeKTpUYECKUil TOK B pacTBOpax M

64 pacriaBax 3J1€KTPOJIMTOB. bu6moteka [IOK
DNEKTPOIUTHYECKAs JUCCOLIUALIHS. 13.05.2026 | https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DJIEKTPUYECKUM TOK B ra3ax.

65 CaMoCTOATETbHBIN U bubmmoreka [JOK
HECaMOCTOSATEIbHBIN pa3psil. 15.05.2026 | https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
DnexTpuueckue nprudopsl U

66 YCTpOICTBA U UX MPAKTUYECKOE bu6moteka [IOK
npuMenenue. [IpaBuna TeXHUKU 20.05.2026 | https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
KonTtponsHas padora Ned o teme

67 «QnexrpocraTtuka. [1ocTOSAHHBIMI bu6moteka [IOK
anekTpudeckuil Tok. Toku B 22.05.2026 | https://m.edsoo.ru/ffOc8a8a
Pa3NIUYHBIX Cpemax»

68 [TpomexyrouHas arrectanus B popme bu6moteka [IOK
KOHTPOJIBHON pabOTHI 26.05.2026 | https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
[]
Jlj;_n Tema ypoxa Bcero Kontponbusie | Hparrireckie f/lI:yT:eHnﬂ :)I;I[?;I;zl;:fenbnme
padoThI padoThI pecypent
[TocTosIHHBIC MAarHUTHI U X

1 B3auMo/iciicTBe. MarHUTHOE II0JIE. 1 bu6nuoreka [JOK
Bekrop MarHUTHOM MHAYKIUU. JIMHUK https://m.edso0.ru/ff0c9778
MAarHUTHOW MHIYKLIIHHU
MaruutHO€ 1oJie MPOBOIHUKA C

9 TokoM. OmbIT DpcTeaa. 1 bubmmoreka [JOK
B3anmoneiicTBie mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas padota «3yuenue 1 1 bubnuoreka [JOK
MAarHUTHOTO IOJISI KaTYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOAHUK ¢ TokoM. Cuina Amimepa.

4 Jlaboparoprast pabota 1 1 bubmmoreka [JOK
«HccenenoBanue nelcTBUA https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJISI HA

5 JBUKYILYIOCS 3apsSKEHHYIO YaCTHILY. 1 bubmmorexa [IOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexTpoMarHuTHas UHAYKIMS. [loTok

6 BEKTOpa MarHuTHOU MHAyKuuu. DJ1C 1

WHIYKIIUU. 3aKOH AJIEKTPOMArHUTHOM




nHaykuun Papanest

JlaGoparopnast pabota
«HccaenoBaHue SIBJIEHUS
3JIEKTPOMATHUTHON MHIYKIIMU»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTH. fIBIEHUE
camouHaykiuu. 3/1C caMOUHTyKIIUH.
DHeprusi MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpouCcTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
9JIEKTPOMATHUTBHI, JJIEKTPOBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHLI,
MHJYKIINOHHAs I1eYb

10

O06o6maromuii ypok «MaraHuTHoe
nosie. DIeKTPOMarHUTHAS WHYKITUS»

bubmnoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTposabHas pabora no teme
«MarHuTHOE II0JI€.
DneKTpoMarHuTHast MHAYKITUS»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXAaHUYECKUE
KojeOanus. 'apmoHnueckue
KojeOaHus. YpaBHEHUE
rapMOHHMYECKHUX KOJICOaHU .
[IpeBpaienue suepruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopnast pabota
«HccnenoBanne 3aBUCUMOCTHU
MepHUOoJIa MaJIBIX KOJICOaHH Ipy3a Ha
HUTHU OT OAJIMHBI HUTHU U MACCBI I'py3a»

14

KonebarenbHblit koHTYp. CBOOOHBIE

bubmnoreka IIOK
https://m.edsoo.ru/ff0ch820




OJICKTPOMArHUTHBIC Ko0JIeOaHHS B
UJCATBLHOM KOJIeOAaTeIbHOM KOHTYPE.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
SJICKTPOMArHuTHBIMU KOJIEOAHUSIMHA

15

®opmyna ToMcoHa. 3aKoH
COXpaHCHUA SHCPIUr B UACATIbHOM
KosiebaTeIbHOM KOHTYpe

bubmnoreka I1OK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue 0 3aTyXarOmmx
KoJieOaHusX. BeIHYX/I€HHbBIE
MexaHn4YecKHe Kojiebanus. PesoHaHc.
BriHyX1I€HHbBIE JIEKTPOMArHUTHBIE
KoJIcOaHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiit Tok. CUHYCOUIATBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMILUTUTYIHOE U
JEHCTBYIOIIECE 3HAYEHUE CUJIbI TOKA U
HANPsHKEHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponssocTso,
nepegayda u notpediaeHue
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE NIEKTPUUECKOTO 3BOHKA,
reHeparopa epeMeHHOro TOKa,
JIMHUH 3JIEKTponiepeaay

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH ITPU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynsrypa ncnonb3oBanus
AIIEKTPOSHEPTUU B MOBCEIHEBHOM
KUZHU




MexaHnndueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuosa. CkopocTb

Bbu6nuoreka [JOK

21 pPacpoCTpaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tomepeunbie ¥ MPOAOTBHBIE BOJHBI

99 3ByK. CkOpOCTh 3ByKa. ' poMKOCTH bubmuoreka [JOK
3ByKa. Bricota Tona. TeMOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX

23 cBoiicTBa u ckopocts. [llkana buosmorexa [OK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIUTIBI paAUOCBSI3U U

24 TeneBueHus. Pa3BuTtie cpencts
cBs3u. Paguonokanus

o5 KonTponsHas pabora «Konedbanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHeENHOE pacpoCTpaHEHHE

26 CBETa B OJTHOPOJHOM CpeJie. bubmmoreka [JOK
TodeuHbIl UICTOYHUK CcBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

27 csera. [loctpoenue n3obpaxxeHuii B buoamorexa [TOK

https://m.edsoo.ru/ffOcd4e0

IJIOCKOM 3€pKaje
IIpenomnenue ceera. [lonHoe

28 BHYTpeHHee oTpaxkeHue. [IpenenpHblii bubmmorexa [IOK
YT0JI IOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKeHUs

29 Jlaboparopnast pabora «M3mepenue bubmuoreka [JOK
MOKa3aTesisi IPEeJIOMJICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoenue nzo0OpaxeHuil B bubmuorexa [JOK




nuH3e. PopMysia TOHKOM JIMH3HI.
YBennueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlaGoparopnast pabota

31 «MccnenoBanue CBOMCTB
N300pakKeHUM B JINH3AX»
Hucnepcus cBera. CloxkHBIA COCTaB

39 6enoro ceera. L{ger. JlaboparopHas
pabota «HabmroneHne aucnepcun
CBETa»

33 Wutepdepennus cera. Judpakius bubnunorexa [JOK
ceta. Jludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckne NpudOOPHI U YCTPOUCTBA U
YCIIOBHSI X 0€3011acCHOTO PUMEHEHUS
['paHuUIBI IPUMEHUMOCTH

36 KJIaccu4yeckoi Mexanuku. [TocTynate Bbu6nuoreka [JOK
CIIELIMAIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3aMme]yIeHHe BpEMEHH U COKpallleHHe bubmorera [OK
UTHHB! https://m.edsoo.ru/ffOcfa42
DHEpPrusi U UMITYJIbC PENIITUBUCTCKOM

38 gacTuIpl. CBSA3b Macchl ¢ YJHEPTUEH U bubmorexa LHOK
HMITYTTBCOM. DHEpIHs OO https://m.edsoo.ru/ffOcfc68
KonTponsHas padora «OnTuka.

39 OCHOBHI cIieaIbHON TEOPUHU bubmorera [JOK

OTHOCHUTCJIIBHOCTU»

https://m.edsoo.ru/ffOcf6f0




®oronsl. ®opmyna [Tnanka. DHeprus

bubmnoreka IIOK

40
U UMTyIbC PoTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 1TOK
nOIMOoTeKa
41 . A.T.
Qorosdexa. Ombrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTordhdekra. YpaBHeHHE
42 BﬁHmTeﬁHa Jil(bq)omaq)g)ema brosmorexa [TOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosrpdexra
JlaBnenune cBeta. OnbiTh! [1. H.
43 JleGeneBa. XuMU4eCKoe ICHCTBUE bubmorexa HOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
MIPAKTUYECKOE TPUMEHEHUE:
44
dboTormeMeHT, HOTONATIHK,
coJIHe"Hast OaTapesi, CBETO IO
45 Pemenue 3a1a4 1mo Teme «DJIEeMEHTHI bubmnoreka I1OK
KBaHTOBOM OITHKI» https://m.edsoo.ru/ff0d0302
Monens aroma ToMmcoHa. OnBITEI
46 Pesepdopa o paccesiHuiO 0-9acTHIL bubmorera [JOK
PPOPAATIO P ' https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozaenb aroma
bubmnoreka IIOK
47 IT b
OCTyHaTE! Hopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u norsoiieHue GoToHOB
48 I I/I}II;IC €X0JIC aTOMa C O H(()il)‘O OBHS bubmorexa HOK
P pEXos . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Ipyroid. Bumsl criekTpos
BoaHoBEI€ cBOiicTBa YacTHIl. BOJHEI
. . bu6mmoreka [JOK
49 ne bpoiunst. KopnyckyisipHO-BOJIHOBOM

nyanu3Mm. CrioHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXACHHOC U3JTYUCHUC

50

OTKpBITHE paIMOAKTUBHOCTH. OTIBITHI

Pesepdopaa mo onpexnenennio cocrasa

PaaAOaKTUBHOI'O U3JTYUCHUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. BiusiHue
paZiOaKTUBHOCTH Ha )KUBBIE
OpraHHU3MBbI

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnan.
DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'aMma-usinyyeHue

bu6muoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3u HyKJIOHOB B si/Ipe.
Snepnbie peakunu. AnepHbii
peakrop. [IpobieMsl, mepcrneKTUBHI,
AKOJIOTMYECKHUE ACIIEKTHI SACPHON
SHEPTEeTUKHU

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKPBITHE
MO3UTpPOHA. MeTo 1l HAOMIOACHUS U
pEerucTpaunu 3JIEMEHTAPHBIX YaCTHII.
Kpymeiit cron «@yHnameHTaIbHbIE
B3auMoJieicTBUA. ENUHCTBO
(bu3nYecKoil KapTUHBI MUPa»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Dranbl pa3BUTHUS ACTPOHOMUHU.
[IpuknagHO€ 1 MUPOBO33PEHUECKOE
3Ha4YC€HHUE acTpoHOMUU. Bupg
3B&€3nHoro HebOa. Co3Be3nus, sipKue
3BE3/1bI, IUTAHETHI, UX BUIUMOE
nerokenne. ConHeyHas cucreMa




56

Connue. ConHeyHasi akTUBHOCTb.
HcTtounuk sHepruu ComHLa U 3BE37

57

3BE&31bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IBI TIIaBHON
10 CJIEI0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. CoBpeMeHHbIE
MIPEACTABICHUS O IPOUCXOXKICHUN U
sBoonny ConHLa U 3BE3]1

58

Maieunsiit [Iyre — Hama [Manakruka.
ITonoxxenne u nBmwxenne CoyHLA B
lNanaktuke. ['anakruku. YE€pHble ABIPHI
B siIpax rajgakTUK

59

Bcenennas. Pazberanue rainakTuk.
Teopust bosbioro B3psIBa.
PenukroBoe nsnydenue.
Meraraiaktrka

60

Hepemennsie npo6iieMbl aCTpOHOMUU

61

KontponbHas padota «951eMeHTHI
aCTPOHOMHH U acTPO(UZUKI»

62

O6o06maromuii ypok. Pons ¢pusuxu u
aCTPOHOMHUH B IKOHOMHYECKO,
TEXHOJIOTUYECKOM, COIIMAIbHOMN U
ITHUYECKOH cdepax MesiTeIIbHOCTH
YeJI0BeKa

63

O6o0maromuii ypok. Poss u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuii ypox. Ponb




¢duzndeckoit Teopuu B GopMHUPOBAHUHU
NpeACTaBICHUN O (PU3NIECKOM
KapTHHE MHpa

O6o0maromuii ypok. Mecro
65 ¢bu3nvecKkoil KapTHHBI MHpa B 001IeM
PRy COBPEMEHHBIX €CTECTBEHHO-

HAay4HBIX [IPEJICTABICHUN O IPUPOLE

66 PesepBHbIl ypok. MaraurHoe mnouie.

DneKTpOMarHuTHasE UHIYKITUs

PesepBHublit ypok. Ontrka. OCHOBBI
67 CTeMATBHOM TEOpHH
OTHOCUTEJILHOCTH

Pesepnsiit ypok. KBanTtoBas ¢pusmka.
68 DeMeHTHl aCTPOHOMUU U

acTpou3uku

bubmnoreka I1OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




INPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaT, Ha TpuUMeEpax poOdb W MeCTO (U3MKU B
(hopMHpOBaHHK COBPEMEHHOW HAay4yHOW KApTUHBI MUPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMU, B IPAKTHYECKON AEATEIBbHOCTH

nroaen

10.2

Y4UTHIBATh TPAHUIBI MPUMEHEHUS U3y4EeHHBIX (PU3HMUECKUX MOICICH:
MaTepuagbHas TOYKA, WHEPIMAIbHAs CcHUCTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOJEIN CTPOCHUS I'a30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIM OJJIEKTPUYECKUM 3aps] — IPU PELICHUU

(busznuecKkux 3a1a4d

10.3

PacnioznaBath ¢u3uueckue siBieHus (Impouecchl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJEKYISIPHO-KMHETUUECKOW TEOpUHU
CTPOEHHUSl BELIECTBA U  JJIEKTPOJAMHAMUKH. PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE IBIKEHHE, CBOOOIHOE IMaJieHue
TE€J, JABW)KEHHE IO OKPYXXHOCTH, HWHEpLUs, B3aUMOJECHCTBUE TEIl;
muddysus, OpOYHOBCKOE IBIIKEHUE, CTPOCHHE KHUIAKOCTEH U
TBEPIBIX TeJ, U3MEHeHHe o00béMa Tel TpU  HArpeBaHUU
(oXJaXJCHUU), TEIUIOBOE paBHOBECHE, WCIIAPCHUE, KOHICHCAIMS,
IUIABJIEHUE, KpUCTAUIM3ALUs, KUIIEHHWE, BIAXKHOCTb BO37yXa,
MOBBIIICHUE J1aBJICHU T'a3a [P €r0 HarpEBaHUM B 3aKPHITOM COCY/IE,
CBA3b MEXJAYy M[apaMeTpaMH COCTOSIHMS Tras3a B M30IpoLeccax;

QJICKTpU3alus TCI, BSaHMOHeﬁCTBHC 3apda10B

10.4

OnuceiBaTh MEXaHWYECKOE JBIJKEHHE, HCHONb3Yysd (hu3nyecKue
BEJIMYUHBL. KOOPAMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Teja, CWIa, MMIYJIbC Tela, KUHETUYeCKas DJHEprusd,
NOTEHIMAJIbHAsT DSHEPrus, MeXaHudeckas paboTa, MexaHWYecKas
MOIITHOCTh, IPY ONMMCAaHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICIT
UCIOJb3yEeMbIX BEJIMYMH, MX OOO3HAUYEHUS U EJAWHUIIBI, HAXOAUTH
(bopMyIbl, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTHUMHU

BCIWYHNHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOHMCTBA TE€I U TEILIOBBIC




SABJICHUS, UCHOJb3ys (U3MUECKUE BEIMYMHBI. JaBJICHUE Ta3a,
TEMIIEpAaTypa, CpelHss KUHETUYEeCKas DHEpPrus XaoTUYECKOrO
JIBIKCHUS MOJIEKYJ], CpPEIHEKBAaJpaTHYHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIJIOThI, BHYTpPEHHSS dHeprus, paboTa rasa,
KOA(p(UIIMEHT TMOJIE3HOI0 JICHCTBHS TEMJIOBOTO JIBUTaTelsl; IpH
OIIMCAaHUHU IIPaBUIJILHO TPaKTOBAaTh ¢busnueckuit CMBICI
UCHIOJb3YEMBIX BEIMYMH, MX OOO3HAYEHUS WU EAMHHULBI, HAXOAMUTH
(bopMybl, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMYUHY C JPYTUMU

BCIWYMHaAM

10.6

OnuchiBaTh M3YYCHHBIC JJICKTPUYCCKHE CBOWCTBA BEIECTBA H
AJIEKTPUYCCKUE  siBJIeHUs  (IpoIlecchl), HCHONB3ysd  (pu3MuecKue
BEJIMYUHBL.  JJICKTPUYUCCKUI  3apsil,  DJIEKTPUUYECKOE  IMOJIE,
HaMpsKEHHOCTD MMOJIsA, MOTCHIMAN, pPa3HOCTh IMOTCHIIMAIOB; TPH
ONUCAHUH MPABWIHHO TPAKTOBATh (PU3NYESCKUN CMBICI HUCIIOJIb3YeMbIX
BEJIMYUH, WX OO0O3HAYCHHS U CIAUHUIBI;, YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JIAHHYK  (PU3UYECKYK) BCIWYMHY C  JIPYTHMHU

BCIMYMHaAMU

10.7

aHAJIM3UPOBaTh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, HCHOJb3Ys
(u3uyUecKkre 3aKOHBI U MIPUHIMIIBL: 3aKOH BceMHUpHOTO TsaroteHus, |, |l
u |1l 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOH SHEpIuH,
3aKOH COXPaHEHUS MUMITYJbCa, MPUHLUI CYNEPHIO3ULIUN CHJI, TPUHIIUI
paBHONPaBHUA MHEPUUAIBHBIX CHUCTEM OTCUE€Ta; MOJIEKYISPHO-
KUHETHYECKYI0O TEOPUIO CTPOEHUS BELIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeaHel KUHETUYECKON SHEepruM TEIJIOBOTO BIDKEHUS MOJIEKYN C
aOCOJIIOTHOW TeMIlepaTypo, MEepBbId 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHMs JJIEKTPUUECKOro 3apsna, 3akoH Kyrnona, mpu 3Tom
pa3nyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YecKoe

BBIpKEHHE U YCIIOBHSI (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHUHLUIBI JEHCTBHS MaIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3IuyaTh YCIOBUS MX 0€30IacHOTO

HUCIIOJIB30BaHUA B HOBCG,[[HCBHOﬁ KHU3HHU

10.9

BBINOJIHATH SKCIIEPUMEHTBI TI0 UCCIICOBAHUIO (U3UUYCCKHX SIBJICHUN U
MIPOIIECCOB C MCIOJb30BAaHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TIPU
3ToM (GopMyIHpOBaTh NpodiaeMy (3amady) U THUINOTE3y Y4EOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY U3  MPEIUIOKCHHOTO

000py0BaHHUs, MPOBOAUTH OIBIT U (POPMYIUPOBATH BBHIBOIBI

10.10

OC}’H.[CCTBJIHTB npsAMBIC KW KOCBCHHBLIC U3MCPCHUS (bl/ISI/II-ICCKI/IX

BEJIMYUH, MPH ITOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U




KCIIOJIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpCI.HHOCTGfI I/I3MepeHI/II\/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIHMYUHAMHU C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHId; TpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUpOBAaTh pE3ylabTaThl MMOJTYYCHHOW 3aBUCHUMOCTH
(u3HYeCKUX BETUYHMH B BUJE TAOMUIl U TpadUKOB, JeNaTh BBIBOBI MO

pe3yiibTaTaM UCCICAOBAHUA

10.12

CobmromaTte mpaBuiaa  0OE€30MACHOTO  Tpyla TpU  MPOBEACHUU
UCCNIEIOBAaHUM B  paMKax y4eOHOro OSKCIIEpUMEHTa, YydeOHO-
UCCIIEIOBATENICKOM M TMPOEKTHOM JEATENbHOCTH C HCIOJIb30BAHUEM

U3MEPHUTEIBHBIX YCTPOMCTB U J1aO0OPaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3a7a4M C SBHO 33JaHHOM (DPM3NYECKON MOJENbIO,
UCHONB3ys (PU3UYECKUE 3aKOHBl M TNPUHIMIIBI, HA OCHOBE aHaIu3a
yCIOBHUS  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIJICIAThH
¢usnyeckue BEITUUMHBI U (OPMYIIbI, HEOOXOIUMBIE Ul €€ pelieHus,
MIPOBOJIUTH PACUYEThl U OLEHUBATh PEATLHOCTh MOJIyYEHHOTO 3HAUYCHUS

(bu3HUYeCKOi BETUIMHBI

10.14

Pemarp  kauecTBEeHHBICE  3aJaYu: BBICTpAaUBaTh  JIOTUYECKHU
HETPOTUBOPEUUBYIO IIEMIOYKY PACCYKJIEHUM C OMOpPOl HAa M3Yy4YECHHbIE

3aKOHBbI, 3daKOHOMCPHOCTH U (I)I/I3I/ILICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MOpH  pelIeHHMH Y4eOHBIX 3aJad  COBPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTMH JUISI TOHMCKA, CTPYKTYpUPOBAHUS,
MHTEpHpeTalM ¥ MpeICTaBIeHUs y4eOHOM M HayyHO-IOIMYJSPHOM
uH(pOpMAIUY, TOJYYEHHOW M3 PA3JIMUYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBAThH MOTyYaeMyI0 HH(OPMAIUIO

10.16

[IpuBoauTH TpUMEpPbI BKJIaJa POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO

MHUpaAa, B pa3BUTHUC TCXHUKHU U TEXHOJIOT Uit

10.17

Hcnonb30BaTh TEOpETUYECKUE 3HAHUSA MO (DU3MKE B TMOBCEIHEBHOU
KHU3HU 17151 o0ecriedeHns: 0e30MacHOCTH Npu 00paleHnH ¢ pudopamMu
U TEXHUYECKUMM YCTPOMCTBaMHM, [JIsi COXpPAHEHUs 3J0pOBbS H

cOOJI0ICHN ST HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpY KaloIIei cpesie

10.18

PaGoraTh B Trpyrmme ¢ BBINOJIHEHUEM PAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TIPYIIbl, PAalUOHAIBHO  paACHpPEeNATh
00s3aHHOCTH M IUJIAHUPOBATh JEATENBHOCTh B HECTAHIAPTHBIX
CUTyalusX, aJCKBATHO OLEHMBATh BKJAJ KaXJOTO W3 Y4YaCTHUKOB

TPYIIIBI B pELICHUE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMOHCTpHpOBaT, Ha TpuUMEpax poidb W MeCTO (U3MKU B
(GhopMHpOBaHHK COBPEMEHHOW HAay4yHOW KApTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMU, B PAKTHYECKON AEATEIBHOCTH

JO/IeH, IIETOCTHOCTh U €AMHCTBO (PU3UYECKON KapTHHBI MUPa

11.2

VY4YuTHIBaTh I'PAaHUIIBI TPUMEHEHUSI U3YYCHHBIX (PU3NYECKUX MOJENei:
TOYEYHBIN JIEKTPUYECKUMN 3apsfl, sAepHas MOJEIb aTOMa, HYKJIOHHAs

MO/1€JIb ATOMHOTO Si7Jpa MPH peIIeHNH (PU3NIECKHX 3a/1a4

11.3

PacrniosnaBares ¢usndeckue siBieHus (Mporecchl) U OOBICHATH UX HA
OCHOBE 3aKOHOB  DJIGKTPOJMHAMUKM W  KBAHTOBOU  (PU3UKHU:
ANEKTpUYEcKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JNEUCTBUSA TOKa, B3aUMOJICHCTBUE MAarHHTOB,
ANEKTPOMArHUTHAST WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJSI Ha
MPOBOJHUK C TOKOM H JBIDXKYIIUWCA 3apsij, SJICKTPOMArHUTHBIC
KoneOaHuss W BOJHBI, TNPSIMOJMHEWHOE pPACIpOCTpPaHEHHUE CBETA,
OTpakeHHe,  MpeJoMiieHue,  uHTepdepeHuus,  Aupakuus U
MOJISIpU3aliusl CBETa, AWCIEPCHsl CBeTa, (OTOAIEKTPUUECKUN IPQEeKT
(poroaddekt), cBEeTOBOE MaBICHHE, BO3HUKHOBCHHUE JIMHEWYATOrO
CIeKTpa aToMa BOJOPOJA, eCTECTBEHHAass W  HCKYCCTBEHHAas

PaanOaKTUBHOCTDH

114

OmnuceiBaTh  W3yYEHHBIC CBOWCTBA  BemlecTBA  (DICKTPHUECKHE,
MarHuTHbIE, ONTUYECKHE, JIEKTPUUYECKYIO MPOBOAUMOCTD PA3JIMUHBIX
Cpea) ¥ DJICKTPOMArHUTHBIC sIBJICHUS  (IIPOIIECCHI), HCIIOJB3Ys
¢u3nyeckue  BeNIMYMHBI.  DJIEKTPUYECKHHA  3aps], cuWila  TOKa,
9JIEKTPUYECKOE  HAMNpsOHKEHHE,  AJIEKTPUUYECKOE  CONPOTHUBIICHUE,
pasHocTh moteHuuanoB, DJIC, paboTa Toka, MHIYKIHMS MarHUTHOTO
nonsi, cuina Awmmepa, cwia JlopeHna, HWHIYKTUBHOCTb KaTyIIKH,
SHEPrys EKTPUYECKOTO0 M MArHMTHOTO MOJeH, Mepuo] M YacToTra
Kosie0aHui B KOJIeOAaTeIbHOM KOHTYpE, 3apsi M CHJIa TOKa B Mpoliecce
TFAPMOHUYECKUX  JJIEKTPOMAarHUTHBIX  KoJIeOaHMIA, ¢boxycHoe
paccTosiHME W ONTHYECKas CHja JIMH3BI; MPU ONUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICH HCHOJB3YEMbIX BEJIMYUH, HX
00O3HAUEHUs] W €IUHMIBI, YKa3bIBaThb (HOPMYJIbl, CBSI3bIBAIOIIUE

JTaHHYIO (PU3MYECKYIO BEIMYMHY C IPYTUMHU BEINYMHAMHU




11.5

OnuceiBaTh U3y4YEHHbIE KBAHTOBbBIE SIBJIEHUS U MPOLECCHI, UCIONb3Ys
¢u3nyecKkue BEIMYUHBI. CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJHBI M 4YacTOTa CBETa, HPHEPrHs MU HUMIYJIbC (OTOHA, MEPHOL
[oJypacnana, »JHEprust CBA3M AaTOMHBIX slep; IpPU ONKUCAHUU
MPAaBUJIBHO TPAKTOBATH (PM3UUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIIUYHH,
ux 00O3HAYEHHUS M EIMHMIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
TaHHYI0 (QU3UYECKYIO0 BEIMUUHY C IPYTMMHU BEJIMYMHAMM, BBIYUCIATH

3HaYeHHEe (PU3NUECKON BEIUYUHBI

11.6

Ananu3upoBath (UIMYECKHE TMPOLECCHl U  SIBIICHUS, WCIONb3Ys
¢u3nueckue 3aKOHBI W OPUHOUIBL  3akoH Oma, 3aKOHBI
IOCJIEIOBATEIBHOTO M MMAPAJUIETIBHOTO COEIMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHua, 3aKOH 3JIEKTPOMAarHMTHOM MHAYKIMHU, 3aKOH
MPAMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHbI ~ MpPEJIOMJICHUsT  CBETa, YypaBHEHHUE  OUWHIITEHHA IS
doTtorddekra, 3aKOH COXpaHEHHS] DHEPTrUH, 3aKOH COXpaHEHUS
MMIYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpPaHEHMS  MAacCOBOrO  uWciia, nocrynarsl  bopa, 3akoH
paZMOAKTUBHOIO pachajga; IMpH 3TOM pa3jiMyaTh CIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U yCIOBUS

(rpaHu1Bl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJBITB HaIpaBJICHUC BCKTOpa MHWHAYKIHMU MArHUTHOTO IIOJIA

IIPOBOJHMKA C TOKOM, CHJIbI AMIlepa U cuiibl JlopeHna

11.8

CTpOI/ITL n  OIIUMCHIBATb I/I306pa)KGHI/Ie, co3gaBacMo€  IJIIOCKHUM

3€pKajJoOM, TOHKOU JIMH301

11.9

BBINOJIHATH SKCIIEPUMEHTBI TI0 UCCIICOBAHUIO (U3UYCCKHX SIBJICHUN U
MIPOIIECCOB C MCIOJb30BAaHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHIA; TIPU
3ToM (GopMYyIHpOBaTh podiaeMy (3amady) M THUINOTE3y Y4EOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY U3  MPEIUIOKCHHOTO

000py0BaHHUs, MPOBOAUTE OIBIT U (POPMYIUPOBATH BBHIBOIBI

11.10

OcymiecTBiiATh MpPsSMbIE M KOCBEHHBIE H3MEpPEHHS (UINUECKUX
BEJIMYUH, MPH ITOM BBIOMpATh ONTUMANIBHBIA CIIOCOO0 M3MEpPEHUS U

HCIIO0JIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpCI.HHOCTGfI I/ISMepeHI/II\/'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEIUYMH C UCIOJIb30BAHUEM
IpSAMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYMPOBATb YCTAHOBKY,
(buUKCHUpOBaTh pPE3yAbTAThl MOJYYEHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYUH B BHJIE TAOIHIl ¥ TPaHKOB, JIENaTh BHIBOJBI 110 PE3yJIbTaTaM

HUCCICA0BaHUA

11.12

Cobmronate mpaBmwia 0€30MacHOrO TpyAa IMpH  MPOBEACHHUH




uccieoBaHUH B paMKax Yy4eOHOro »JKCIepUMEHTa, YydeOHO-
UCCIIeI0BATEIbCKON U MPOEKTHON NEATENbHOCTH C HCIOJIb30BaHHEM

U3MEpUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYAOBAHHS

11.13

Pemare pacuérHble 3a7a4M C SBHO 33JaHHOM (DPM3NYECKON MOJENbIO,
UCHOJB3ys (PU3UYECKUE 3aKOHBl M TNPHUHIMIIBI, HA OCHOBE aHaIu3a
yCIOBUS  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJENb, BBIJICIATH
¢usnyeckre BEITUUMHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OLEHUBATh PEALHOCTh MOJIYYCHHOTO 3HAUYCHUS

(bu3nUeCKOi BETUIMHBI

11.14

Pemarpr ~ kauecTBeHHBICE  3aJayu: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYXKJIEHUM C OMOpPOl HAa M3Yy4YECHHbIE

3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/I3I/ILICCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MOpH  pelIeHHMH Y4eOHBIX 3aJad  COBPEMEHHbBIE
MHGOPMAIIMOHHBIE TEXHOJIOTMH JUISL TOHMCKA, CTPYKTYpUPOBAHUS,
UHTEepHpeTalM ¥ MpeICTaBIeHUs y4eOHOM M HayyHO-HOIMYJSPHOM
uH(pOpMaIUK, TOJYYEHHOW M3 PA3JIMUYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBAThH MOIyIaEMYyI0 HH(OPMAIUIO

11.16

OOBSICHATh TMPUHIMIBI JSHCTBUS MAalIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBUS HMX O€30MacHOrO HCIOJIb30BaHHUSA B

NOBCEIHEBHON KU3HU

11.17

[IpuBoauTH TpUMEpPbI BKJIaJa POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKH, B OOBSCHEHUE MPOLIECCOB OKPYKAIOIIETO

MUpa, B pa3BUTHUC TCXHUKHU U TEXHOJIOT Uit

11.18

Hcnonb30BaTh TEOpETUYECKUE 3HAHUSA MO (DU3HKE B TMOBCEIHEBHOU
KHU3HU JJ1s1 o0ecriedeHns: 0€30MacHOCTH Mpu 0OpalieHnH ¢ pudopamMu
U TEXHUYECKUMM YCTPOMCTBAMHM, [IJisi COXpPAHEHHUS 3J0pPOBbS U

cOOJIOICHNST HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpY KaIolIei cpefie

11.19

PaGoTare B rpymnme C BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPyNIbl,  PAaLMOHAIBHO  pacHpeacsiarh
00s3aHHOCTM M IUIAHUPOBATh JESTENIBHOCTh B  HECTAHAAPTHBIX
CUTyallMsIX, AaJEKBATHO OLICHUMBATH BKJIAJ KaXIOIO U3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTprUBaeMOil pooO1eMbl




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pa3jiena

Kona nposepsiemoro
3J1eMEeHTAa

IIpoBepsiemble 371eMeHTbI COAEPKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHUA

1.1

®uszuka - Hayka o npupone. Hayunsle
METO/Ibl NTO3HAHUSA OKpYXkarouero Mmupa. Poms
JKCIIEpUMEHTa W TEOpPUH B  Ipolecce

MO3HAHMS IPUPOIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (pU3MUECKUX SBICHUH U
npoueccoB. Hayunsie runoressl. @uznueckue
3aKOHBbI U TeopuH. ['paHuLIBI TPUMEHUMOCTH
(bu3nuecKux 3aKOHOB. [Mpunuyn
coorBeTcTBUs. Poib M Mecto ¢u3MKU B
(GOpMHUPOBaHMM  COBPEMEHHOW  HAay4HOM
KapTUHBI MUpa, B MIPaKTUYECKON

JIeSITeIbHOCTH JIIOIeH

MEXAHUKA

KMHEMATHKA

211

MexaHu4deckoe JABHIKCHUC. OTHOCUTENBHOCTh
MCXaHHUYCCKOT'O ABHMKXCHUA. CucreMa oTcuéTa.

Tpaexropust

2.1

2.1.2

[Tepemernienue, cKOpocTh (CpemHsisl CKOPOCTH,
MIHOBEHHass ~ CKOpPOCTb) M YCKOPEHHUE
MaTepUAIbHOW TOYKHM, MX IMPOCKLIUU Ha OCH
CUCTEMBI KOOpPJMHAT. Cnoxenue

NIEPEMELICHUN U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
IIPSIMOJINHENHOE JBIODKEHHUE. I'paduku
3aBHCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOPEHUS, yTH u nepeMeIeHus

MaTCpHaHLHOﬁ TOYKHU OT BPCMCHU




214

CBobGoaHOe nazenue. YckopeHue cB000HOTO

naacHus

2.15

KpuBonuneiiHoe aBwxeHue. PaBHomMepHOE
JBUKCHHE  MAaTepUagbHOM  TOYKM  IIO
OKPY)KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpOCTb. ITepuon u 4acToTa.

[leHTpOCTpEMUTENIBHOE YCKOPEHUE

2.1.6

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKEHHE CHapsZOB, LEMHbIE U PEMEHHBIC

nepegadu

2.1.7

[IpakTrueckue paboThI. N3mepenne
MIHOBEHHOM CKOpOCTH. Hccnenosanue
COOTHOLIEHUSI MEXKJY IyTSIMH, NPONICHHBIMU
TEJIOM  3a  IIOCIIEIOBATEIbHBIE  PaBHBIC
IIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPECHHOM
JBU)KEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hy/0. M3ydyeHne ABUKEHUs 1IapUKa B BA3KOMU
KUIAKOCTH.  M3ydyeHume  JBHKEHHsS  Tela,

6p0H_IeHHOFO TOPU30HTAJIBHO

2.2

JTMHAMUKA

221

[TpuHuun OTHOCHUTEJILHOCTU I'amunes.
[TepBriit 3akoH Hbrorona. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHuun cynepnosuuuu

CHII

2.2.3

Bropo#t 3akoH HproToHa ais MarepuanbHOU
TOYKM B HWHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tpermit 3akoH HproToHa  ams

MaTCpHUaJIbHBIX TOUCK

2.2.4

3akoH BceMUpHOro Tsarotenus. Cuma TSxKEeCTH.

IlepBas kocmuyeckas CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJIbKEHHUS W CWJIa  TpPEHUs  IOKOS.

Koaddunuent tpenus. Cuna conpoTUBICHUS




IIpyu IBUKCHHU TECJIa B JKUAKOCTH HUJIA I'a3C

2.2.7

HOCTyHaTeJIBHOC M BpallaTCJIbHOC ABHUKXCHUC

abCcoJIIOTHO TBEPJOTO Tena

2.2.8

MOMEHT CWJIBI OTHOCUTEJIBHO OCH BpalllCHUS.
[Ine4o cunbl. YcioBHUs paBHOBECHs TBEPAOIO
tesna B ICO

2.2.9

TexHuueckue  yCTpOMCTBA:  IOJIIUITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue paboTel. M3yueHue ABMKEHUS
Opycka 10 HAaKJIOHHOW IJIOCKOCTH IOJ
JelicTBUEM HECKOJbKMX cuil. McciegoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOLIUX
B AeGopMuUpyeMOil TpPYKHHE U PE3UHOBOM
oOpaslie, OT BENMYMHBI WX jAedopmaiuu.
HccnenoBanue yciaoBuil paBHOBECHUS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpAIlICHUA

2.3

3AKOHbI

COXPAHEHUMA B MEXAHUKE

231

NMnynsc MarepuanbHOW TOYKH, CHUCTEMBI
MaTepualbHbIX TOYeK. Mmmynsc cwibl U

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wummyinsca B HCO.

PeaktuBHOE NBUKEHUE

2.3.3

PaboTa cuel

2.34

MoIHOCTE CUIIBI

2.35

Kunernueckas sHeprus MarepualbHON TOYKH.

Teopema 0 KHNHETUUECKOU SHEPTUH

2.3.6

[Torenumanenas sHeprus. [loreHuuanbHas
SHEprus yIpyro nehopMUPOBAHHON
npyxuHbl. [loreHuuanbHas dHeprus Tena

BOJIN3M MOBEPXHOCTHU 3eMIIH

2.3.7

HOTGHI_[I/IEUIBHBIC 1 HCIIOTCHIHMAJIBHBIC CHIIBI.
CBs13b paGOTLI HCIIOTCHIUAJIBHBIX CHII C
HU3MCHCHHUEM MEXaHUYECCKOM OHCPIUn

CUCTCMBI TECII. 3akoH COXpaHCHUA




MEXaHUYECKON YHEPIrUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHUYecKre yCTpPOWCTBA. JIBHIKEHHUE PAKET,
o BOJIOMET, KOTIEP, IPYKUHHBII MUCTOJIET
[Ipaktuyeckne paboTel. M3ydyenue cBs3u
2310 CKOpPOCTEH Tel IIpUu HEyIpyroMm ynape.

HccnenoBanue cBsA3u  pabOTBl  CUJIBI €

H3MEHEHHEM MEXaHHUYECKOM 9HCPIHUHU TCJIa

MOJIEKYJIAPHASA ®U3UKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH
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OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUMU. bpoynoBckoe
nswxkenue. uddysusa. Xapakrep IBUKECHUS U

BSaHMOHeﬁCTBHH YaCTull B€IICCTBa

3.1.2

Mopgenu CcTpoeHUs Ta30B, KHUIKOCTEH H
TBEPABIX Tenl ©  OOBSICHEHHE  CBOICTB

BCIIECTBA HA OCHOBEC 3TUX MOI[CJIGI\/'I

3.1.3

Macca wMonekyn. KonuuectBo BeliecTBa.

[Tocrosinnas ABoraapo

3.1.4

TermoBoe paBHOBecue. Temmneparypa U €€

n3mepenue. Hlkana remneparyp Llenbcus

3.15

Mopnens  upeanbHoro  rasa.  OcHOBHOeE
ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON

TCOpUHN UACAJIBHOTO Ira3a

3.1.6

AbGcoutoTHas TeMmeparypa Kak Mepa cpenHeit
KMHETUYECKOM 3HEPTUM TEIJIOBOIO JIBUYKEHUS

yactul rasa. [llkana remnepatyp KenpBuna

3.1.7

VpaBuenue Knaneiipona - Menzaeneesa.

3akoH JlanbToHa

3.1.8

I'azoBble 3akoHBI. M30mpoueccs B UaealbHOM
ra3e C IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA!

M30TEpMa, U30X0pa, n300apa

3.1.9

TexHuueckue YCTPOMCTBA: TEPMOMETD,

6apomerp




3.1.10

[Ipaktuyeckue paboTsl. M3MepeHune Macchbl
BO3/yXa B KJIaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXY IMapaMeTpaMu COCTOSHUS

pa3pexKEHHOTOo ra3a

3.2

OCHOBbI TEPMOMHAMUMKUA

3.21

TepmoauHamuueckass cucrema. BHyTpeHH:A
JHEPIUsl TEPMOAUMHAMUYECKOM CHUCTEMBI U

CoCo0bI €€ U3MEHEHHUS

3.2.2

KomnuectBo TemnoTsl u pabota. BHyTpeHHss

OHEPrusd OAHOATOMHOI'O NACAaJIbHOI'O Ira3a

3.2.3

Buapel Temmonepenayu:  TEIIIONPOBOIAHOCTD,
KOHBEKIUsA, U3ilydeHHE. Tenno€MKoCTh Tena.
ViaenpHasd TEIUIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIONICPCAAvC

3.24

IlepBblit 3ak0H TepMoAMHAMUKHU. [Ipumenenune
IIEPBOTO 3aKOHa  TEPMOJUHAMUKHU K
uzomnpoueccam. I'papuueckast UHTEpIIpeTALUsI

paboTsI raza

3.25

Temmossle mammHbl. [IpuHOUIBL OelcTBUA
TEIUIOBBIX MamwuH. [Ipeobpa3oBanust sHEPTrUU
B TemoBbIX  MamuHax.  Koagdumuent
mosiesHoro  geictBus  (mamee —  KIIM)

teroBoi mamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocts  mporeccoB B MPHUpPOJE.
TemioBsle JIBUTATENH. DKoJI0ru4ecKue

po0OJIEMBbI TETIIIOIHEPT €TUKU

3.2.7

TexHuueckue YCTPOMCTBA! JBUTaTEIb
BHYTPEHHETO CropaHus, OBITOBOIA

XOJOAUJIbHUK, KOHAUIIHUOHCP

3.2.8

[IpakTuyeckue paboTsl. 3mMepeHue yaenbHOR

TEIUIOEMKOCTH

3.3

##HPar##H# AT PETATHBIE COCTOSHUA BEILIECBA. ®A30BBIE

I[NEPEXO/IbI
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[Tapoo6pa3oBanue u KoHaeHcaus. Mcnapenue
u KHUIICHHUE. VY nenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI

KHUIICHUA OT JaBJICHUA

3.3.2

AOCOmIOTHAT M OTHOCHTEIbHAsA BJIAXXHOCTH

BOo3ayxa. HacelmeHHbI niap

3.3.3

TBépmoe  Temo. Kpucrannnueckue u
amopdHble Tena. AHU3OTPONHUS CBONCTB
KPUCTAILIOB. Kunxue KPUCTaJUIbL.

CoBpemeHHbIe MaTepuallbl

3.34

[lnaBnenue wu Kpucrayuszauus. Y JenbHas

TeruioTa masneHus. CyonuMmarus

3.35

YpaBHEeHHE TEIJIOBOTO OanaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUITPOMETP H
IICUXPOMETP,  KaJOpUMETp,  TEXHOJIOI'MHU
IIOJIy4€HUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHH

3.3.7

IIpaxTuueckue paboThI. N3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

Onexrpuzanys Tel. DJIeKTpudeckui 3apsa. [Isa

BU 1A DJICKTPUYCCKUX 3apsa10B

4.1.2

[IpoBonHuKH, IHABJIEKTPUKA Hu

IIOJIYIIPOBOHUKHI

4.1.3

3aKoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apsijia

4.1.4

B3aumoneiictue 3apsiioB. 3akoH Kynona

4.1.5

DneKTpuyYecKoe oJe. HanpsisxénnocTs
3JIEKTPUYECKOTO oJIs. [Tpuanun
cynepno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOT O T10JIA

4.1.6

PabGota cun  3NEKTPOCTATUYECKOTO  IOJIS.

IloTennuman. Pa3HOCTH MOTEHIIMAIOB

4.1.7

HpOBOI[HI/IKI/I U JUDJICKTPUKU B IMOCTOSAHHOM




QJICKTPUYCCKOM II0JIC. I[I/IE)JIQKTpI/I‘{eCKaﬂ

IIPOHULIAEMOCTD
ONEKTPOEMKOCTD. Kongencarop.
4.1.8 ONEeKTPOEMKOCTh IIJIOCKOTO  KOHJEHcaTopa.
OHeprus 3apsyKEHHOT0 KOHAEHCcAaTopa
TexHUYecKue  yCTPOMCTBA.  3JIEKTPOCKOII,
419 NIEKTPOMETP, 3JIEKTPOCTaTHUUYECKas 3allluTa,
o 3a3eMJICHHE 3JIEKTPONpUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTEP
4110 IIpaxTuueckue paboThI. N3mepenue

QJICKTPO €MKOCTH KO HACHCATOpAa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX

CPEJIAX

YcaoBus CyIIECTBOBAaHUSA IHOCTOSAHHOI'O

421 3eKTprUecKkoro Toka. Mcrounuku Toka. Cuna
Toka. [locTostHHBII TOK
4.2.2 Hanpspxkenne. 3akon OMma 515 yyacTka Lenu
423 DNEKTPUUYECKOE CONPOTUBIIEHHUE. Y AEIBHOE
o COIIPOTHUBIICHUE BEIIECTBA
424 [locnenoBarensHOE, napajiesbHOE,
o CMEIIAHHOE COEMHEHHE ITPOBOHUKOB
Pabora snexTpuueckoro Toka. 3akoH Jlxoyms
425
— Jlenua
4.2.6 MOoUIHOCTB 3EKTPUUYECKOTO TOKA
anekTpoaBmwkymas cuia (mamee — DJIC) u
427 BHYTPEHHEE COIMPOTHBIIEHUE MCTOYHHUKA TOKA.
o 3akon Owma uig  moNHOM  (3aMKHYTOM)
anekTpuyeckoi renu. Kopotkoe 3ambIkaHue
DNeKTpOoHHAas MIPOBOJMMOCTb TBEPBIX
428 METaJUIOB.  3aBUCHMOCTb  COIIPOTHBIICHUS
o METaJIOB oT TeMIepaTyphl.
CBepxnpoBOUMOCTb
429 OnekTpuueckuil TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB




4.2.10

[MonynpoBoanuku. CoOCTBEeHHAs: M IPUMECHAs
MIPOBOJMMOCTb TOJYNPOBOJHUKOB. CBolicTBa

p-n nepexoaa. IloaynpoBogHUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYECKUH  TOK B DJIEKTPOJIUTAX.
DNEeKTpOIUTHYECKAS Jycconuanus.

DneKTpoan3

4.2.12

DneKTpuYeCcKuit TOK B raszax.
CaMOCTOSTENBPHBIA ©  HECAMOCTOATEIbHBIN
pa3psa. Paznuunble TUIBI CAMOCTOSITEIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

TexHuueckue YCTPOMCTBA! aMIIEpMETD,
BOJILTMETP,  peocCTaT, HCTOYHUKH  TOKa,
JJIEKTPOHArPEBATEIILHBIE npubopBHl,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPbI u (boTope3ncTopsl,

MOJIYIIPOBOJHUKOBBIN JIUO/JI, TaJIbBAHUKA

4.2.14

[IpakTnueckue padoTHI. N3yuenune
CMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne DOJIC uCTOUHMKA TOKa M €ro
BHYTpPEHHEro conportuBieHus. HabmoaeHnue

QJICKTPOJIMN3a

11 KIACC

Kon
pa3jiena

Koanpogsepsiemoro
3JIeMEeHTAa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MATI'HUTHOE ITOJIE. OJIEKTPOMAT'HUTHA S MHAYKIWA

43.1

IlocTossHHbIE Mar"HuThbl. B3anmMojelicTBue

IIOCTOAHHBIX MAarHuTOB

4.3.2

MarnutHoe moJie. Bekrop MarHuTHOU
nHayKiuy.  [IpuHoun — cyneprio3uuuu.
Jlunun MarauTHOM wuWHAYKIMU. Kapruna

JIVHUA  MAarHUTHOW  MHAYKUMHU  T10JIA




IIOCTOAHHBIX MAarHuTOB

MaruuTHoe TMoJje IMpOBOAHHUKA C TOKOM.
KapTI/IHa JIMHUM TIOJIS AJIMHHOTO IPAMOTO

MNpOBOAHHWKA M 3aMKHYTOI'O KOJIBIICBOT'O

433 IIPOBOJHMKA, KATyIIKH C TOKOM. OmbIT
Opcrena. BzaumoelicTBre NpoBOAHUKOB C
TOKOM
4.3.4 Cuna Amnepa, €€ MOAyJIb U HalIpaBIIEHUE
Cuna JlopeHua, e€ MO1y/b U HallpaBJICHUE.
JIBm>keHue  3apsHKEHHOM — 4acThLbl B
435 OJTHOPOJJHOM MarHuTHOM moze. PaGora
cuibl JlopeHna
4.3.6 SIBNeHUE ANEKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKLIUU
O/1C nnaykuuu. 3aKoH J1EKTPOMarHUTHOM
438 naaykunu Gapanes
BuxpeBoe anexrpuueckoe mnoise. IJC
UHAYKIMM B TPOBOJHHUKE, IBUXKYIIEMCS
439 MIOCTYATENbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [IpaBuno Jlenua
NHayKTUBHOCTE. fIBIEHHME CaMOUHIAYKLWH.
43.11
O/1C camonHayKIIMU
OHeprus MAarHuUTHOTO MOJS KaTylKd C
4.3.12
TOKOM
4.3.13 DNEeKTPOMarHUTHOE M0JIe
TexHuueckue  yCTpPOMCTBA.  IOCTOSIHHBIC
MAarHuThI, JIEKTPOMArHUTHI,
4.3.14
JIEKTPOJIBUTaTE b, YCKOPUTEIH
JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS 11€Yb
[IpakTueckue paboTHI. N3yuenue
4315 MarHUTHOTO TIOJII KaTyUIKd C TOKOM.

HccnenoBanue aelCTBUA  IOCTOSHHOI'O

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHHUA SHGKTpOMaFHI/ITHOﬁ WHAYKIUA

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbnass cucrema. CBoOonHbIE
Konebanusa. ['apMoHHMYECKHE KoyeOaHus.
Ilepuon, wactora, amrumtyga u ¢asza

KOJIcOaHU

5.1.2

IIpy>xuHHBIM MasTHUK. MareMaTuyeckuu

MasATHUK

5.1.3

VYpaBHEHHE TapMOHHYECKUX KOJICOaHHIH.
Kunemaruueckoe u JIMHAMHAYECKOE

OIIMCaHME KOJIeOaTEIbHOIO JBUXKCHUA

5.1.4

IIpeBpamenue SHEpruu pu
TFapMOHHUYECKHX  KOJeOaHHsX. Cas13p
aMILIUTY /b Kosie0aHui HCXOJIHON
BEJIMUUHBI C aMIUTUTYyJaMH KojeOaHui eé

CKOPOCTH M YCKOpPEHUs

5.15

Konebarenpubiii  koHTYp. CBOOOAHBIE
ANEKTPOMATrHUTHBIC KoJIEOaHU B
UJealbHOM  KOJeOaTeIbHOM  KOHTYpe.
AHaNoOrus MEXIy MEXaHHYECKUMH U
ANEKTPOMATrHUTHBIMH KOJIEOAHMSIMHU.

®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHUsS PHEPTUU B UICAIBHOM

KoJe0aTeTbHOM KOHTYpE

5.1.7

BbIHYX/IeHHbIE MEXaHUYeCKHEe KOoJIeOaHUs.
Pe3onanc. Pe3onancnas KpHuBasi.
BoiHyX€HHBIE JIEKTPOMAarHUTHBIE

KOJICOAaHUS.

5.1.8

[lepemenHblld  TOK. CunycounanbHbIi

IIEPEMEHHBIN TOK.

5.1.9

Mo1HOCTB IIEPEMEHHOTO TOKA.
AMIUIUTYIHOE M JIEHCTBYIOILLEE 3HAYCHUE

CHJIbI TOKAa U HAITPSPKCHU A




5.1.10

Tpauchopmarop. [IpousBoacTBo, nepenada
U TMOTpeOJeHNUE 3IEKTPUUECKONW SHEPrHH.
OKOJIOTUYECKHE PUCKHU NPU MPOU3BOJACTBE
JIEKTPUYECKOMN JHEPIHUH. Kynbrypa
HCIIOJIb30BAHUS AJIEKTPO3HEPTUH B

HOBCEIHEBHON KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicMmorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUA

QJICKTponepcaavd

5.1.12

[Ipaktuyeckue pabotel. HccnenoBanue
3aBHCHMOCTH TEpPUOJIa MaJIbIX KosieOaHui
rpy3a Ha HUTH OT JUIMHBI HUTU U MAaccChbl
rpysa. MccienoBanue nepeMeHHOro Toka B
LENU U3 MOCIEAOBATEIIBHO COCIUHEHHBIX

KOHJIEHCATOPa, KaTyllKU U pe3ucTopa

5.2

MEXAHUYECKHUE U 5JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepuon.  Ckopoctb
pacnpoCTpaHeHusi W JUIMHA  BOJIHBIL.

HOHGpC‘{HBIC " PO J0JIbHBIC BOJIHbI

5.2.2

Wurepdepenuns u audpakus

MCXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ' pOMKOCTb 3ByKa.

Beicorta Tona. TemOp 3Byka

5.2.4

DNEeKTpOMAarHUTHbIE  BOJHBI. Y CJIOBHUSA
U3ITYYCHUS  DJIEKTPOMATHUTHBIX  BOJIH.
B3aumHas opuenranus BekTopoB E, B u v

B DJIEKTPOMArHWTHOW BOJIHE B BAKyyMe€

5.2.5

CBoiicTBa  DJIIGKTPOMATHUTHBIX  BOJIH:
OTpaXeHHe, MPEIIOMIICHHE, TOJspU3aIus,
mudpakausi, wuHTephepeHnus. CKOpOCTh

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[MIxana 3IEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUMIBI PagUOCBA3U U TEJICBUIACHUSL.
Pagnomoxkanus. DIeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN Cpebl

5.2.8

TexHuueckre yCTpPOWCTBA. MY3bIKAIBHBIE
MHCTPYMEHTBHI, YIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIULIMHE,
panap, pagonpUEMHUK, TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[IpssMOnMHEWHOE PAcIpOCTPAHEHUE CBETA

B OJIHOPOJHOM cpene. JIyu ceeTa

5.3.2

Otpaxenue cBera. 3aKOHBl OTPaKEHUS
ceta. [loctpoeHne n300paxeHHii B IIIOCKOM

3epKasie

5.3.3

[penomieHue cBeta. 3akOHBI TPETOMIICHHS
CBeTa. AOCOIIOTHBIN IOKa3areib

MpCIOMIICHUSA

5.34

IomHoe BHYTPECHHEE OTpPayKCHUE.
[IpenenbHblli yroa IMOTHOTO BHYTPEHHETO

OTPAKEHUS

5.35

Hucnepcust  cBera. ClOXHBI  cocTaB

oenoro ceera. Llper

5.3.6

CoOuparoliiue ¥ paccerBaIOIINe JIMH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE U
ONTHYECKass  Cujga  TOHKOW  JIMH3BIL.
[TocTpoenune n300pakeHuii B COOMPAIOIINX
U pacceuBarolux JMH3ax. Dopmyna
TOHKOW JIMH3bl. YBEIUYEHHE, J1aBaEMOE

JIMH301

5.3.7

IIpenenbl NPUMEHMMOCTH F€OMETPUYECKON

OIITHKH

5.3.8

WNurtepdepennuss  cBera.  KorepeHTHbIe
HCTOYHHUKH. YcmoBus HaOII0IeHUA
MaKCHUMYMOB u MHHUMYMOB B

UHTep(EPEeHIIMOHHOW KapTHHE OT JBYX




CI/IH(I)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakiuss  cBeta.  Judpaxkunonunas
pemérka. YcinoBue HaOMIOJCHHS TIABHBIX
5.3.9 MaKCUMYMOB npu najgeHuu

MOHOXpPOMATHUYCCKOI'O CBCTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Honspu3zauus ceera

TexHuueckue yCTpOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKIMOHHBIM ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAS
OITHKA, IU(ppaKIUOHHAS pemérka,
MOJISIPOM T
[IpakTnueckue paboTHI. N3mepenue

5312 NoKa3arciiad IMPCJIOMIICHUS. I/ICCJIGI[OBaHI/IC

CBOMCTB  M300pakeHWH B  JIMH3aX.

Habmonenue aucnepcun cBera

BJIEMEHTAI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'paHuLIbl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. [Toctynatsl TEOpUH
6.1 OTHOCUTEJILHOCTH MHBapUaHTHOCTb
MOJyJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHLUI OTHOCUTEJILHOCTU DUHIITEHHA

OTHOCHUTEIIBLHOCTD OJIHOBPEMEHHOCTH.
6.2 3amemsieHMe BpPEMEHU U COKpalleHue

JUIAHBI

6.3 DHeprus U UMIYIbC CBOOOHON YaCTHUIIBI

CBs3p Macchl C PHEPIHEH M HUMITYJIbCOM
6.4 CBOOOJHOW YacTHIbl. ODHEprusi MOKOs

CBOOOHOM 4aCTHULIbI

KBAHTOBAS ®U3MKA

7.1

#iPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyita [lnanka cBsi3u dHepruu

7.1.1 doroHa ¢ ero uyactoTod. OHeprus u

uMnynbc GoToHa




7.1.2

OtkpeiTHe U uccaenoBanue ¢porodddexra.

OnBITHI AT. Cromnerosa. 3aKOHEBI

dotorddekra

7.1.3

YpaBHeHue OHUHIITEHHA IS

¢doroaddekra. «Kpacnas rpaHuIa»

doTorddekra

7.1.4

Jasnenue ceera. Onbitel [1.H. JIleOGeneBa

7.1.5

XUMHNYECKOE JIEUCTBUE CBETA

7.1.6

Texuuueckue ycTpoiicTBa: (HOTORNIEMEHT,
dboTonaTUHK, COJIHEYHAs Oarapes,

CBE€TOAMUO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OTBITEL
Pesepdopna no uccineqoBaHUIO CTPOSHHS

aToMma. HHaHCTapHaH MOJCIb aTOMa

7.2.2

ITocTynatsl bopa. N3nyuyenune U
norjomeHue (OTOHOB TIPH  MEpPEXoe
aToMa C OJHOIO YPOBHS JHEpPruu Ha
npyroi. Buasl ciekrpoB. CekTp ypoBHEMR

SHEPTruM aToMa BOJ0poja

7.2.3

BoaHoBEIE cBoiicTBa dacTull. BoJHBI 1e
bponns. KopnyckynsipHO-BOITHOBOI
nyanusM. Judpakuus 2IEKTpOHOB Ha

KpHCTaiax

7.2.4

CHoHTaHHOE H BBIHY>KACHHOC H3JIYUCHHUC.

YcrpoiicTBO U pUHIMI paboTHI Ja3epa

7.2.5

TexHuueckre yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckue  pabotsl.  HaGmonenue

JIMHEWYaTOro CIEKTpa

7.3

ATOMHOE A/1PO

7.3.1

Mertoabl HaOMIONEHUS W PETUCTpalMU

QJICMCHTAPHbIX YaCTHUILL




7.3.2

OTKpbITHE  PAAMOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompexpeneHuto cocraBa
paanoakTHBHOTO m3myudeHus. CBoiicTBa
anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue

PaauOaKTUBHOCTHU HA JKUBBIC OPTraHU3MBbI

7.3.3

OTkpblTHE  IPOTOHAa U HEUTpOHAa.
Hyknonnass mopnens siapa Ieitzenbepra —
WBanenko. 3apsan aapa. MaccoBoe 4uCiIo

saapa. M3oronel

7.3.4

Anbpa-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3My4YeHUe.  3aKOH  PaJMOAKTUBHOIO

pacmana

7.3.5

OHeprus CBA3M  HYKJIOHOB B  sJIpe.

Snepusie cunbl. Jleext mMaccol siapa

7.3.6

SnepHble peakuuu. JleleHHE U CHUHTE3

saaep

7.3.7

SnepHbii peaxTop. TepmosinepHbIi
cuHre3. IlpoGneMbl ¥  HEPCHEKTHBBI
SIEPHOM  DHEPreTUKH.  DKOJIOTMUYECKUE

ACIEKTHI IAEPHOU SHEPTreTUKHU

7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
MIO3UTPOHA. dyHaaMeHTalbHbIE

B3aUMOAEHCTBUSI

7.3.9

TexHuueckue  yCTpPOMCTBA:  JTO3UMETD,
Kamepa BuibcoHa, sNEpHBIM peakTop,

aroMHas oom0a

7.3.10

[IpakTueckue pabotel. HccnemoBanue
TPEKOB JaCTHUIL (mo TOTOBBIM

dororpadpusim)

OJIEMEHTBI ACTPOOU3UKA

8.1

Bun 3Bé3mHoro Heba. Cos3Be3mus, spKue

3Bé3,ZLLI, IIJIAHEThI, UX BUANUMOC IBUXKCHUC

8.2

Conueu”as cucreMa. IlmaHeTsl 3€MHONI




T'pYIIIBI. IImaHeThI-ruranThl u ux
CIIYTHUKH, KAPJIMKOBBIC IIJIAHCTHI. Mainie

tesra COJTHEYHOH CUCTEMBI

8.3

Connue, d¢ortochepa u  armocdepa.

ConHeuHas aKkTUBHOCTH

8.4

NcTtounuk sneprun CosHua U 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJuyc, TeMIeparypa,
ux B3aUMOCBS3b. Juarpamma
«CHEKTPAIbHBIM KJIAcC — CBETUMOCTb».
3BE31bl  IVIABHOW  IOCIIEIOBATENILHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTb» JUId

3BE€3]1 IMIaBHOM ITOCJIEIOBATEIILHOCTH

8.6

Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEJICTaBICHUSI O  TPOUCXOXKIECHUH U
spomror CoJHIa U 3BE37. OTalbl KU3HU

3BE3

8.7

Mneunsiii  Ilyre — Hama ['anakTuxa.
CnupanbHasg  ctpyktypa  [anaktuku,
pacnipeneneHue 3BE31, Tra3a W IBUIM.
[lonoxenne wu paBuwxenne ConHuoa B
l'amaktuke. Ilmockas wu  cdepuueckas

HOJICUCTEMEI | aJlTakTUKN

8.8

Tuner ramakTuk. PaguorasakTMku |

KBa3apbl. YEpHBIE ABIPHI B sIpaxX raJaKTUK

8.9

Bcenennas.  Pacmiupenue — BceeneHHoi.
3akon XaO6ma. Pa30eraHue ranakTuk.
Bo3pact u pammyc BceneHnHoil, Teopus
bosbmoro  B3peiBa. Mogens  «ropsiuen

Bcenennoii». PenukroBoe nznyuenue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménubie mpo0Giiemsbl

aCTPOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

» ®usuka. 10 kmacc. Msxumes I'.5., Byxosnes b.b., Cotckuit H.H.; mox
penakuueit [TappentreBoit H.A. AkiinonepHoe ooimiectBo «M3aaTenbcTBoO

«IIpocsemenue»

METOAUYECKHUE MATEPHAJIbBI J1JIS1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



