MHUHHCTEPCTBO [IPOCBEIEHHASA POCCHHCKOH ®EJEPALIMA
Mununcreperiso o6pazopanus u Hayku Kaayxcekoii obnacra
Otaen odpazopanus agvunucrpanun MP '"Koseanckaii paiion"
MKOY "COIIl", x. Kupeesckoe-BTopoe

PACCMOTPEHO YTBEPXJIAIO

Ha IleflarormdeckoM cosere MKOY Jupexkrop MKOY

«COIll» 1. Kupeesckoe-Bropoe ]
7y Cememmnoii HL.A.

TIpotokon ot «30» aprycta 2024 r. Nel

o /,
R
’/.«.‘J[u,,.;";ﬂ-vm * V\;E%c\%:’
"Pitisnng ¥ 50
0:,,.,4“"6: o

PABOYASI IPOTPAMMA
(ID 4704951)

no yueoHomy npeamety «Puzuka. basosniil ypoBenb»

st odyHatommmxes 10-11 xiaccos

a. Kapeesckoe-Bropoe 2024




IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ ydé€roM (enepaibHOW paboyell MporpaMMmbl BOCHUTAHUSA U
KOHLEIMUMK TMpenojaBanus yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anuUsIX Pocculickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
o0OpazoBarenbHbIC MPOTPAMMBI.

Conepxanue mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydawommxcs 10-11 xmaccoB mipu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESTEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pPE3yJbTaTaM
oOy4eHHs, a TaKXe YYUTHIBAET HEOOXOAMMOCTb peah3allii MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mpeaMeramu. B Hel
ONPEIENSAIOTCA OCHOBHBIE LIEJM M3y4YeHUs (PU3MKHA HAa YPOBHE CPEAHEr0 OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o gu3rke BKIIOYAET:

[l IUIAHUpYEMbIE Pe3ybTaThl OCBOEHUS Kypca (U3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YyJIbTAThI IO roJlaM 00yUYEHUS;

[ coxaepxkaHue yuyeOHoro nmpenmMera «Puznka» mo rojgam o0yueHusl.

®duzrka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMas B
KauyecTBE y4eOHOT0 IMpelIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromieM mupe. LLIkonpHbI Kype GU3HKH — CHCTEMOOOPa3yOInii
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUM, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpeAeNsseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe BSHEPreTuKH, TPAHCIOPTa, OCBOCHHS
KOCMOCA, TOJIyYEHHs HOBBIX MATEpHANIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3MKu BHOCUT OCHOBHOM BKJIaa B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (OpMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbI METO]I TO3HAHUS NPU BBINOJHEHUHA UMH YU€OHBIX HCCIEIOBAaHUM.

B ocHoBy kypca ¢usuku i YpOBHS CpEIHEro o0O0Iero oOpa3oBaHUs
MOJIOKEH pAI HUJEH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/enoB (PU3MKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (HU3HKU
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus OpeanoiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOIO MOTEHIMana (U3NYECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU TTpoOIeMamMu.

Hoess  npuxnaownoii  nmanpasnennocmu. Kypc ¢dusuku mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercsi TMOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYyXIACHUs
npo6JieM palOHAIIBHOTO MPUPOOTIONH30BAHUS U SKOJIOTHUECKON 0€30MaCHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DM3UKM Ha ypOBHE CPETHEro OOIIero
oOpazoBanus sIBISAIOTCS (pusmdeckue teopuu (HopMHUpOBaHUE MPENCTABICHUN O
CTPYKTyp€ MOCTpOEHUsI (PU3HMUECKON TEOpHH, poiau GyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX TMPEJCTABICHUSX O MPUPOJE, TIpaHUIlaX
NPUMEHUMOCTH TEOpHH, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-IeSITEeNbHOCTHBIN TOXO0/ B Kypce (DU3MKU peanu3yeTcsl Mpexkiae
BCEro 3a CUET OpraHu3aldyd SKCIEPUMEHTATbHOM AESTENbHOCTH O0YYarOIIMXCH.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — OTO MCIOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B TporpamMme 1o (pu3uke OObEeIMHEHbI B OOLIMH CIUCOK YUYEHHYECKHX
pakTUYeCKux paboT. BbiieneHne B yka3aHHOM IepeyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUISl KOHTPOJIE W  OLIEHKH, OCYIIECTBJISICTCS y4YaCTHUKaMU
00pa3oBaTeNpHOTO TIpoIlecca HCXOAS W3 OCOOCHHOCTEH TUIAHUPOBAHUSA U
ocHameHus kabOuHera Qusmku. Ilpu 3ToM  obOecmeyuBaeTcs  OBJIAIACHUC
0o0y4YaronMMuCs yMEHUSIMUA TPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEN (U3NUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX THUIIOTES.

Bosnbiioe BHUMaHME yAENSIETCS PEUICHUIO PACYETHBIX M KAaueCTBEHHBIX
3aaad. [Ipu 3TOM 1 pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIFOTCS 33/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOEIIBIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK W MHTETPUPYs 3HAHUS U3
pa3HbIX pa3zenoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
00OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SIBJICHHA W TIPOILECCOB B OKpPYIKarOIIEH
KU3HH, TpeOyrone BBIOOpa (HHU3UYECKON MOICHH IS CUTyallud TMPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOCCIICUCHHMIO YydYeOHOTO Tpoliecca 0a3oBBIi ypOBEHb Kypca
GbU3UKHN HA YPOBHE CpeAHEro o0Iero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSAX
pEeIMETHOTO KaOWHeTa (M3WKK WA B YCIOBHUSX HHTETPHUPOBAHHOTO KaOWHETa
PEAMETOB €CTCCTBEHHO-HAYYHOIO ITMKIIa. B kaOuHere (DU3UKU JOJDKHO OBITH
HeoOXouMoe J1labopaTopHOe OO0OpYAOBaHME /I BBINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3HKe YICHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
000opyoBaHuE.

JlemoHCcTpanimonnoe oOopyaoBanue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMTIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBbIX JAEMOHCTpAlUWA s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SBIIGHUH W  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 000OpynOBaHHE I YYCHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMILJIEKTa Ha JABYX oOydJaromuxcs. TeMaThdecKne KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU 1EJISIMU U3y4EeHHS (PUZUKHU B 00111eM 00pa30BAHUHU SIBISIOTCS:

I ¢gopMHupOBaHWE HMHTEpeca W CTPEMJICHHUS OOydYaromuxcsi K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

(1 pa3BUTHUE MPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHHUSIM;

I ¢gopMHUpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

71 ¢gopMUpOBaHHWE YMEHHH OOBSICHATH SIBJICHUS C HCIOJIb30BAHUEM
bu3rUecKuX 3HAaHUM U HAYYHBIX JJOKA3aTENbCTB;

[l ¢gopMHUpOBaHWE TIPEACTABICHUA O POIU (UIMKK ISl Pa3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX Telield 00ecTieunBaeTCsl PeIIeHUeM CISAYIOIMMX 3a/1ad B

nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHETo 00IIero oopa3oBaHus:



(1 mpuoOpeTeHue  CUCTeMbl  3HaHMA 00  0o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(U3HKHY;

71 (QopMUpOBaHWE YMEHHH TPUMEHATh TEOPETUUYECKHE 3HAHUS JUIA
OOBbsACHEHMsS] (PU3UYECKUX SIBICHUA B TPUPOJAE U IS TPUHITHUS
MPAKTUYECKUX PEIICHUHN B MMOBCEIHEBHOMN KU3HU;

] OCBOEHHE CIOCOOOB PEIIECHUS pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIMX CaMOCTOSATEIbHOE
co3/laHne (PU3NIECKON MOJICITH, aJICKBAaTHOM YCIIOBUSIM 3aJ1auH;

(1 TOHUMaHHE (PU3NYECKUX OCHOB M MPHUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

] OBJIAJCHUE METOJAAMHU CaMOCTOSITEJIBHOIO IJIAHUPOBAHMS U TMPOBEICHUS
(bu3HYEeCKUX DKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTanuu MHGOpMAIIHH,
onpeereHus: JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTaTa;

1 CO3/aHME€ YCJIOBHH AJIA Pa3BUTHS YMEHUN NMPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wusydenune ¢usuku (6a30BbIi ypOBEHBb) HAa YPOBHE CPETHETrO OOIIETO
obpazoBanust otBoguTcsa 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEeJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpPEeUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
npoBeleHusT J1abOpaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAUBHUAYaJIbHBIX
0COOCHHOCTEH 00yJarOIIMUXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAY4YHOI'0 NIO3HAHUA

®dusnka — Hayka o mpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DOKCnepuMeHTa M TEOPUM B IPOLECCE TMO3HAHUS IPUPOABI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3MYecKux SBJICHUM U TpolieccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbI U TeOpUH. ['paHHIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMD COOTBETCTBHS.

Pons u Mecto ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOW HAyYHOU KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBble M UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOM TOUKH, UX MPOEKIMH HAa OCHU CHUCTEMbl KOOPJMUHAT.
CroxeHue nepeMenieHui u CI0KeHue CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH H NEPEMEUICHUS
MaTepuagIbHON TOYKU OT BPEMEHH.

CBobOosiHOE TIafieHne. Y CKOpeHue CBOOOHOTO MaeHUS.

KpuBonuneiiHoe  aBwkeHWE. JIBM)KEHHE  MATEpUAIBHOW  TOYKH IO
OKPY>KHOCTH C OCTOSSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, IIETIHBIC U PEMEHHBIC MTepeIavuu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCUETA, WILTIOCTPAIUS KUHEMATHUYECKUX XAPAKTEPUCTUK
JIBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3pEeKEHHOM HNPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTu pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS] MTHOBEHHOMN
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJECHHBIMA TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS IAPHUKA B BA3KON KUIAKOCTH.

N3yuenune aBuxeHus Tena, OpOUIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun  otHocutenbHOCTH  ['anmunes.  Ilepsblii  3akoH  HbrotoHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HproToHa
JUI MaTepUagbHOU TOUKU. Tperuit 3akoH HproTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buael Tpenus (mokosi, ckonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHHUS U cuiia TpeHus nokosd. Koadduiument tpenus.
Cuna conpoTUBIICHUA NPU ABUKEHUU TEJIa B KUJIKOCTHU WJIU rase.

[TocTynarenpHOE U BpalllaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJIOIO TEIA.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE TPUMEHEHUE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenune nHepum.

CpaBHeHHE Macc B3aUMOJAEHCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B IPYXUHE U
pE3UMHOBOM 00pasiie, OT X AehopMaliui.

HccnenoBanne ycCIOBAM PAaBHOBECHS TBEPAOTO TeEla, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKH (Tena), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynse cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOW Touyku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennuanbHas SHEprusl. [TorenuuanbHas SHEprus YIpyro
nedhopMupoBaHHOM  TipykuHbI.  [loTeHuManbHast 3Heprust Tena  BOIU3H
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTEHUHUAIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHMEM MEXaHMYECKOM JHEPIUHM CHCTEMBI TElL
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUUECKOE NMPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexo mOoTeHIIMATIBHON YHEPTUN B KHHETUYECKYIO M 0OOpaTHO.

Yuenuueckuii sxcnepumenm, 1ab6opamopusie padbomul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHUEM MEXAHMUYECKOW DHEPTUr
TeJla Ha IIPUMEPE PACTSKEHHSI PE3UHOBOTO KTy Ta.

Paszpnes 3. MouiekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep [BHXKEHHUS U
B3aHUMOJICMCTBUSL YaCTHUI[ BEIIECTBA. MoJAEnu CTPOEHUS Ta30B, XKUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ uzMmepenue. lllkana temmeparyp
Llenscus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHHM HAeaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpelHEe KHWHETUYECKOM SHEpPruM TEeIUIOBOro JABMKEHUs wvactul rasa. l[llkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon /lanbroHa. M3omponeccsl B UACAIbHOM ra3e ¢ MOCTOSIHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuuecknue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapoMerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHUE BellecTBa, (Qororpaduu
MOJIEKYJI OpraHUYECKUX COECTUHEHUH.

OmnbIThl 10 1P PY3UN KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onsita lTepHa.

OnebIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECUCTBUSL.

Mopaenb, WLTIOCTpUpYOLIas IPUPOAY AaBICHHUS I'a3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHS HWJICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopusie padbomul

Onpenenenre Macchl BO3[yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUI
00bE€Ma KOMHATHI, JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSAS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIocO0BI e€ m3MeHeHus. KonrmdecTBo TeoTel U pabota. BHyTpeHHSs 5
SHEpPrusi  OJHOATOMHOTO  HJEalbHOro  Tra3a.  Buael  Temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMSI, U3ITyYeHHE. Y IeJIbHas TEIUIOEMKOCTh BEIECTBA.
KonuyecTBo TEmnoTsl MpH TemIonepeaaye.

[lonsiTue 00 aauabatHOM mporecce. llepBblid 3aKOH TEPMOAMHAMUKH.
[IpumeneHnre mepBOTO 3aKOHAa TEPMOJMHAMHKH K u3omporeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoaumHaMuku. HeoOGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TerioBele  mamuHbl.  [IpuHOWNBI  JEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHnT mone3Horo
nerictBusl TeruioBord MamwuHbl. [lukn KapHo um ero kodpduumeHT moe3Horo
JNENUCTBUA. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPT€TUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MpPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3MeHeHune BHyTpeHHEH dHEpruu (TeMIIepaTyphl) Tela IpHU Terionepeaaye.

OnpiT 1Mo aaunabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOpPaHUsi, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxkcnepumenm, 1abopamopmusie padbomul

N3mepenne yaenpHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooGpa3oBanue u koHaeHcanus. Mcmapenue u xurnenue. AOCOTIOTHAS U
OTHOCHUTENBbHASA BJIAXHOCTh BO3AyXa. HacellieHHBI nap. YAenbHas TEIuioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT aBJICHUSI.

Tsépmoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONUS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3amus. Y aenbHas Teriora miasienus. Cyonumariusi.

YpaBHeHuUE TEIJIOBOTO OanaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYUYEHUS COBPEMEHHBIX MaTEpUaIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JTaBJICHUMU.

Crioco6bl u3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBieHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIOB.

Yuenuueckuii sxkcnepumenm, 1abopamopmsie padbomol

N3mepenre OTHOCUTENBRHON BIAXKHOCTH BO3/yXa.

Pa3znen 4. JinekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3anus Tel. OJEeKTpUYecKuil 3apsia. J(Ba BuAa »IEKTPUUYECKUX
3apsiaoB. [IpOBONHMKHU, OUAIEKTPUKUA W MOJYNPOBOJHHMKU. 3aKOH COXPaHEHUs
AIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedHsli 21EKTpUUECKUI 3aps.
Onektpuyeckoe nose. Hanpsok€HHOCTh  anekTpuueckoro mnois.  [IpuHnumn



CYINEPIO3ULINHN JIEKTPUUECKUX Moyiek. JIMHMKM HanpssKEHHOCTH BJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratmdyeckoro  mons.  [loreHnman.  PasHocTh
MOTECHIMANOB. [IpOBOOHWKM H JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJE.
JnsnekTpuyeckas MpOHUIIAEMOCT.

DnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIeH caTopa.

TexHHUeckre YCTpPOMCTBA M TMPAKTUYECKOE MPUMEHECHHUE: SIEKTPOCKOI,
AJEKTPOMETP, AJIEKTPOCTATUYECKash 3allluTa, 3a3eMJICHHUE SJIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y NMPUHLUII IEUCTBUSA 3JIEKTPOMETPA.

B3auMmopenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUUECKOE T0JI€ 3apSHKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMAIIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU ILJIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAH
TJTACTUH, PACCTOSIHUS MEXKY HUMHU U JUAJICKTPUYECKON MMPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOTO KOHJIEH caTopa.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku é paznuunsix cpeoax

DJICKTPUYECKUM TOK. YCJOBHS CYIIECTBOBAHUS AJIECKTPUYECKOTO TOKAa.
Hctounuku Toka. Cuia Toka. [TocTOSTHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DIIEKTPUYECKOE COMPOTUBIICHUE. YJEIbHOE COINPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COETMHEHUE IPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHMKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBICHUE HCTOYHUKA TOKAa.
3akoH Oma 1151 TOJTHOM (3aMKHYTOM) 3JIeKTpUu4YecKkoi 1enu. KopoTkoe 3aMbIKkaHue.

DJIEKTpOHHAsi ~ MPOBOJAMMOCTh  TBEPABIX ~ METAJIOB.  3aBUCUMOCTD
COINPOTHUBJICHUS METAIIJIOB OT TeMnepaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas u MIPUMECHAs MPOBOJIUMOCTh
noJIynpoBogHUKOB. CBOMCTBA p—n-niepexoa. [1omynmpoBoHUKOBBIE TPHUOOPHI.

DJIGKTPUYECKUT TOK B  pacTBOpax M  pacijiaBaXx  AJIEKTPOJUTOB.
DJIEKTPOIUTAYECKAS] AUCCOIUAIUS. DIECKTPOJIN3.



DJIEKTpUYECKU TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TTPHUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYyMHBIN JTHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYPOBOAHUKOBBIN TUOJ, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JIJIUHBI,
IJIOIA TN TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CmenanHoe CoOeIMHEHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue dIEKTpoABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTUBIICHUA.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yyeHnue cMenaHHOro COEAMHEHUST PE3UCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONMPOTHUBJICHUSI.

Habnronenue aiexTposusa.

MexknpeaMeTHblie CBS3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymiecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHMOJIOTUH, XUMUH, Teorpadu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHbIE C W3YyYEHHUEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICITMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHHM, JIMHEWHas (QyHKIUA,
napabona, runepOosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIUH HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXKEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIJIOBOE PAaBHOBECHE),
AJIEKTPUUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEH W



ra3oB, S3JIEKTPHUYECKHUE CBOMICTBA METAJUIOB, B3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIUIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAaHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3alllTa, 3a3€MJICHHE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYUHBI HPUHTED, AIEKTPOHArpeBaTEIbHbIC pUOOPHI,
AIEKTPOOCBETUTELHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JinekrpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKYUSA

[ToctostHHble  MarHuThl.  B3anMOAEHCTBUME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOW WHAYKUMHU. I[IpuHIUMN Ccynepno3uuuu
MAarHuTHBIX MOJed. JIMHMM MarHuTHOM MHAYKUMU. KapTWHA JWMHWNA MarHUTHOU
VHIYKIWAH MOJISI TOCTOSSHHBIX MAarHUTOB.

MarauTHOe 1OJ€ MNPOBOJHMKA C TOKOM. KapTuHa IMHUNA WHAYKIWA
MAarHUTHOI'O TOJIS JUIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHMUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopeniia, €€ MOy/Ib U HampaBiieHUE. J[BUKEHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiibl Jlopenria.

SIBiieHUE DJIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BEKTOpa MAarHUTHOMU
WHIAYKIUHU. OJIEKTPOIABMXKYINAsA CWIa HWHAYKIHHM. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Qapanest.

BuxpeBoe nsnektpuueckoe Tmosie. OIEKTPOJBHXKYIIAS Cula HHIYKIUU B
IIPOBOJHUKE, JBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[Ipasuio Jlenua.

NHnyKTUBHOCTB.  SIBIIECHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre YCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTaTEb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE INEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKUMA MAarHUTHOTO TTOJIS.

B3aumopericTBre IByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Hencrue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHIYKIWH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOJIBMKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOIrO MOTOKa.

SIBlieHME CAMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO IMOJIA KaTYIIKU ¢ TOKOM.

HccnenoBanue nercTBrsI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMAarHUTHON MHIYKIHH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KO1€0AHUS

KonebarenpHast  cucrema. CBOOOAHBIE  MEXAaHMYECKHE  KOJeOaHWUA.
INapmonnueckue konedanus. [lepumoa, wacrtora, amrmuuryga u (aza KoseOaHUU.
[IpyxuHHBI MaATHUK. MaTeMaTU4eCKU MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBparieHre sHepruu Ipyu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUs B
UJCAIIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPIrUH B UJICATBHOM KO0JIEOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusX. BoiHyX/IeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeIHyKIeHHBIE 3JIEKTPOMarHUTHbBIE KOJeOaHusl.

Ilepemennbii  TOK. CHHYCOMZANBHBIN NEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIpPSKEHHUS.

Tpancopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE DIECKTPUUECKOM
SHEPruu. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3eKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoJieOATEIbHOM CUCTEMBbI (TIPYKUHHBIN WU
MaTeMaTUYECKUI MasiTHUK).



Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezoHanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAUHEHWHM PE3UCTOpa, KAaTyIIKH
WHIYKTUBHOCTHU U KOHJICHCATOPA.

Mopens TMHUY ANEKTPONEPEAAYH.

Yyenuueckuii sxcnepumenm, 1ab6opamopusie pabomul

NccnegoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOro TOKa B LENM W3 ITOCIEA0BATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMAZHUNHbIE GOJIHbL

MexaHnueckue BOJHBI, ycioBusl pacnpoctpaneHus. llepumoa. Cxopoctsb
pacnpocTpaHeHHsi W JJWHA BOJHBL l[lomepeuHble W MOPOJIOJIBHBIE BOJIHBL.
WNuTepdepentus u audpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MPEJIOMJICHHUE, MOJsipu3anus, nudpaxuus,
uaTepdeperius. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TelIeBUACHUA. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPELBI.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
pamuonpuEéMHHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpoCTPaHEHUE MONIEPEUHBIX U MPOJAOTIBHBIX BOJIH.

Kone6mromieecst Teno Kak UCTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NpeaTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue nuntepdepeHnu u Audpakiiiu MEXaHUUeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4aCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHue, Moaspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onrtuka. I[IpsMonMHENHHOE pPacHpOCTpaHEHUE CBETa B
OHOpOaHOM cpene. JIyd cBera. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3zobpaxkeHui B
IIJIOCKOM 3€pKarlie.

[Ipenomienue cBeTa. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieHus. llomHoe BHyTpeHHee orTpaxeHue. IIpenenpHbIl yroa IOJIHOTO
BHYTPEHHETO OTPaXKCHHSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oesoro cBeta. LIser.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
paccTOsIHUE M ONTHYECKas CHja TOHKOM JuH3blL. [locTpoeHne u3oOpaxeHUl B
coOuparomux U paccerBaromux JuH3ax. Dopmylia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMoO€ JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenmusi ceta. KorepeHTHble HCTOYHUKH.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YcClIoBUE HaOIIOIEHUS
IJIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(GPAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBIMA ammapaT, MHUKPOCKOIN, TeJIeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpssMonuHEHOE pPacHpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTuyeckue MpudOpHI.

[TonHO€ BHYTpeHHEE oTpakeHue. Mojenb CBETOBOIA.

Uccnenosanue cBONCTB M300paKEHUN B JTUH3aX.

Mopenn MUKpOCKoOIa, TEJIECKOIA.

Hab6monenune narepdepeHnum cBera.

Habmronenune nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHnne ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue cnekTpa ¢ MOMOIILI0 TUMPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul



H3mepenune nokaszarens npeaoMICHUs CTEKIA.
HccnenoBanue cCBONCTB H300paKeHUH B JTNH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cIeUAIBbHON TEOPHUH OTHOCHUTEJILHOCTH
['paHnuubl  NPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTynatsl
CIEMAJIbHOM TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOpPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHHUE BPEMEHU M COKpAILCHUE
JUTVHBL.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3p MacChl C JHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTHUS
IIOKOS.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €T0 YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoadpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHunar
dboToaddexra.

JlaBnenue ceera. OnwiTel I1. H. JIebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckrue yCTpONCTBA U MPAKTHUYECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
¢doTomaTumnk, coaHeuHas 6arapesi, CBeTOANO,.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHoB BHeMIHETO (hoTodddexTa.

Cseroauon.

Conuneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -4acCTHII.
IImanerapHas Mozenb aroma. Iloctynatel bopa. M3nydenue u morsjomieHue
(OTOHOB MpU MEPEXo/€ aTOMa C OJHOIO YPOBHS 3HEPrUU Ha Jpyroi. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IaA.

BonHoBreie cBoiicTBa yactuil. Bosbl ne bpoiisa. KopryckynsspHo-BOJITHOBOM
yaJu3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3Jy4YCHHE.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBINA
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTE.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenne IJIMHBI BOJHBI Ja3epa.

HaOnronenue nuHeRvYaThIX CIEKTPOB UITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1ab6opamopusie padbonul

Habnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUsl snapa. OTKphITHE
pagunoaktTuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KMBBIC OPraHU3MBI.

OTtkpeiTHE NpoTOHAa W HelTpoHa. HykionHas moxens sapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Torbl.

Anbsda-pacnag. DNEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIly4eHue. 3aKOH pPaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAaepHbie cuibl. Jlepext macchl sapa.

SAnepusle peakuun. [lenenue u CUHTE3 A1€p.

Anepnwnii peaktop. Tepmosinepubiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTUBHI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTHUIlbl. OTKPBITHE MO3UTPOHA.

Metobl HAOIIOAEHUS U PETUCTPAIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIC B3aUMOJACHCTBYA. EAMHCTBO (m3nueckoii KapTUHBI MUDA.

TexHuueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblit peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CUY€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTuil (110 roToBbIM (hoTorpadusam).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

DTarnbl pa3BUTHS aCTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sSpKU€ 3BE3MBI, IUIAHETHI, UX BUIAUMOE
JIBHKEHHE.

CoiHeuHast cucreMa.

Connne. ConHeuHasi akTMBHOCTh. Mcrounuk sHepruum CojiHila U 3BE3L.
3BE31bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpajbHBIA KJacCc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCIEHOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [Tyte — nama I'anmaktuka. [lonoxenne m aBwxkeHue CoiHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa0606ma. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepewménnsie mpo6ieMbl aCTPOHOMUH.

Vuenuuecxkue nabnooenus

Halnronenuss HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONpeeNeHUs MOJOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3us1 CEeBEPHOro MOJIyIIapus U IpKHUeE 3BE3/bI.

Ha6nronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

Oo6o0maromiee NOBTOPEeHUE

Pons ¢usuku u acTpoHOMHUM B HIKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHOU KapTHHE MUpA, pOJib (PU3NUECKON TeopUun
B (GOpPMHpPOBAHUU TPEACTABICHUA O (PHU3NYECKON KapTHHE MHpPA, MECTO
¢bu3rUecKoil KapTHUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUMN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3ydenune kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCylIeCTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMH MaTEMAaTHKH,
OMOJI0OTUH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YYEHHWEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pusnMyeckas BEIUYHMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK MOAOOUS TPEyTrOIHHUKOB,
ompe/eseHIe TUIOMIAAN IIIOCKUX GUTyp U 00BhEMA Tell.

buonoecusa: »snekTpuueckue SBICHUS B JKUBOW Mpupoje, KosieOaTeabHbIe
JIBUKEHUS B KMBOM MPUPOJAE, ONITUUECKUE SBIICHUS B KUBOM MPUPOIE, IEUCTBUE
paaranyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PEIIETKH, CHEKTPAIbHBIN
aHamus.



leoepaghus:  MarHuTHBIC TIOTIOCAa 3€MJIM, 3QJI€KH MarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texnonocusa: JHWHUUA DJIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHMOHHAA II€4b, paaap, PaaUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATHBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIero
oOpazoBaHusi (0a30BBIM YypOBEHb) JOJKHO OOECIEUUTH JTOCTUKEHHE CIIEIYIOIMINX
JMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbDI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3uKa» AOJKHbI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPECHHEH TO3WUIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpMEHTAIlM{, TIO3UTHBHBIX BHYTPEHHUX  YOCXKICHUN, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U ONbITA JECITEIBHOCTH B MPOILECCE pPean3allii OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOr0 BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKTAHCKOM MO3UIIMH 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOLICYETOBEYECKHX T'YMaHUCTUUYECKUX U
JIEMOKPAaTHUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEJIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHOM OpraHU3alliy;

YMEHUE B3aUMOAEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA 1 HA3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTApPHOU W BOJIOHTEPCKOU AECATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU rPaK1aHCKOHU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OLEHUBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JEATEIBHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MIOCTPOCHUE YCTOMYMBOTO Oy ayIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

MHTEpPEC K pa3InyHbIM cdepam npodhecCuoHANbHOU JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh ¥ CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3HKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aTBHOTO
XapakTepa 3KOJOTHYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUU B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOrO pa3BUTHS YEIIOBEUECTBA;

pacuIdpeHrue OmbITa JEATEbHOCTH JKOJOTHMYECKON HampaBJIEHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAaHUM 110 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAay4YHOU JeSITeJbHOCTH, TOTOBHOCTH B MpOlIecCe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYID U HCCIEI0BATEIbCKYIO
NEeATEeNIbHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE TeiicTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOATENLHO  (OPMYJIMPOBATh W AKTyalW3WpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh LENH JEITENbHOCTH, 3aJaBaThb MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISIBJISITh ~ 3aKOHOMEPHOCTHM M TMPOTUBOPEYUST B  PaCCMATPUBAEMBIX
(bU3HYECKUX SBICHUSIX;
pa3pabaThiBaTh IUJIaH PEIICHHS] MPOOJIEMbI C Y4ETOM aHAM3a WMEIOIIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHSI;
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCcTBUA:
BIIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJAMHU
bu3nuecKoi HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEOBATEIBCKON U MPOEKTHOM JEeATebHOCTH
B o0Onactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (U3UIECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHMS,

BIAJCTh BHUJAMH JEATEIHHOCTH TIO TIOJIYYEHHUI0O HOBOTO 3HAHUA, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUI0 W TPHUMEHEHHUIO B Pa3jMYHBIX YYeOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3JIaHMH YICOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATh TIPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3ajady,
BBIIBUTATh THUINOTE3y ©€ PpeIIeHWs, HaXOAUTh apTyMEHTHI IJIs JIOKa3aTeIhCTBA
CBOMX YTBEPKJICHUH, 3a7]aBaTh MTAPAMETPhI K KPUTEPHH PEIICHUS;

aHAJIM3WPOBATh TIOJYUYEHHBIE B XOJIE€ pEIICHUS 3aJa4d  PE3yJIbTaThI,
KPUTHYCCKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OopMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETHHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a4UH, JOITYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJydeHHUS WHPOpMAIUU (HU3UIECKOTO COICPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATh TMOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETaio WHOOPMAMKA Pa3IUYHBIX BUAOB M (HOpM
IIPE/ICTABIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEJCTBa  WH(MDOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpraHU3aIlMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHMWII HPTrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHEHBI, peCypcocOepexeHusi, TMPaBOBBIX H OJTHYECKHX HOPM, HOPM
uH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTHl (PU3MUYECKOTO COACpPKAHWS B Pa3NUYHBIX (dopMarax c
y4€TOM HazHAYCHHUS MHPOPMAIUH U 1IEICBOU ayJAUTOPHH, BIOMpPAst ONTUMAIBHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3aliH.

KoMMyHNKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eliCTBHUS:
OCYILECTBIIATH OOIIEHUE HAa YPOKaX (PU3UKU M BO BHEYPOUHOH NESATEIHLHOCTH;
pacmo3HaBaTh MPEANOCHUIKM KOH(IUKTHBIX CHUTyallMd ®  CMSTr4aTh
KOH(JIHKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOUKY 3pPE€HHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh U MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOW M WHIMUBUIYaJIbHOU
paboThI;

BHIOWpAaTh TEMATHKy M METOJBl COBMECTHBIX NEUCTBHM C y4€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh 1€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTAaBIISITh IUIAH JEUCTBU,
pacmpenensiTh pojid ¢ YY4ETOM MHEHHM YYacTHUKOB, OOCYXAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4ye€CTBO CBOEr0 BKJIAJla M KaXXJOTO yYaCTHHMKA KOMAaH/bl B
00IIIMi1 pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeaaraTb HOBBIE NPOEKTHI, OLECHUBATH MAEU C TO3ULIHWHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeCTBUSA
Camoopranuzanus:

CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHEBIE 3a/1a4M;

CaMOCTOATENIBHO COCTaBJIATh IJIAH PEIICHHS PAcUYETHBIX M KAadeCTBEHHBIX
3aj1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMUA B 00IacTH
(U3HKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  MO3HABATEIbHON  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKU CUTYyalluu, BbIOOpa BEPHOIrO
pelIeHus;



yMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPH aHAM3E pe3yIbTaToB
NEeSTENHHOCTH;

IpPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TIpU aHalM3e pPe3yJbTaToB
NESATENHHOCTH;

PU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce mocTHKEeHMS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no Qu3MKe I8 ypOBHS CpeaHero ooOmero oOpa3oBaHUs y OO0ydYaromUXcs
COBEPIIICHCTBYETCS AYMOIIMOHAITbHBIH WUHTEIJICKT, IpeIoJIarafoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTH COOCTBEHHON SMOIMOHAIBHON Chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIU, BKIIOYAIOIICH CTpPEMJICHUE K JIOCTHKCHHIO 1ETH U
yCIexy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JEWCTBOBATh HCXOJs M3 CBOUX
BO3MO>KHOCTEH;

AMITIATUH, BKIFOYAIOIICH CITOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUC
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITOCOOHOCTH BHICTPAUBATH OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peInaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJETeH:
MaTepHalibHasl TOUKa, MHEpIMaIbHasl cUcTeMa OTcu€Ta, abCONMIOTHO TBEPIOE TEIIO,
UJICAIbHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsiji MPU pelieHu PU3NUECKUX 3a/1a4;

pacrmo3HaBaTh (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



JIEKTPOJMHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHUS,
B3auMojielicTBue Tel, nuddy3us, OpOyYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl MPU HArpeBaHUM (OXJIaXKIEHUH), TENIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJICHHE, KPUCTAJUIM3alus, KUIIECHUE,
BJIYKHOCTbh BO3/lyXa, IOBBIIICHUE TaBJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIYy M[apaMeTpaMud COCTOSIHHMA ra3a B  H30IMpoLeccax,
AJEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

ONHCHIBATh MEXAaHWYECKOE JBMKEHHE, HCIONBb3Yd (PU3UUECKHE BEIUYHHBI:
KOOpJMHATa, MyTh, NEPEMEIIECHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHUUAJIbHAS DHEPIUsl, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; NpPH OINWCAHUU MPaBUIBHO TPAKTOBATH
(U3HYECKUIl CMBICT HMCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS U €IMHHIIBI,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUJIOBBIE SIBIICHHUS,
UCTIONIb3Yysl (DU3MYECKHE BEJIIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro IBHKEHUS MOJIEKYJI, CpEIHEKBaJApaTUyHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KO3 (DUIIMEHT TMOJe3HOTO JEUCTBUS TEIJIOBOTO JIBUTATENs; MpPH OMUCAHUU
OPaBWIBHO TPakTOBaTh (U3MYECKUH CMBICI HCHOJb3YEMbIX BEJIMYUH, HX
0003HAaUEHHUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BEIUUUHY C JPYTUMHU BEINUNHAM;

ONKCBIBATh U3YUYECHHBIC AJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (IIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUHN 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIMAN, Pa3HOCTh MTOTEHIHAJIOB;
Opy ONHCAHMM TMPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOJIb3yEMBIX
BEIIUYMH, WX OOO3HAYCHUS W EIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUYHHY C APYTUMHU BEIUUUMHAMY;

aHAIU3UPOBaTh (PU3MUECKHUE MPOLECCHl U SBJICHUS, UCMONB3YS (U3HMUECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u 11l 3akonsl HerotoHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW D3HEPruu, 3aKOH COXPAaHEHHsS HMITYJIbCa,
NPUHLHUIN CYNEPHO3ULIUUA CUJI, HNPUHIUII PAaBHOMNPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOIO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, Ipu 3TOM pas3inyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUs MX OE€30MACHOTO MCIIONb30BaHUS B
MOBCEIHEBHOM KU3HHU;

BBIMIOJHATh JKCHEPUMEHTHI 10 HCCICNAOBAHUIO (PU3UYECKUX SIBICHUNH U
IPOLIECCOB C HCIOJB30BAaHUEM MPAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU ITOM
(GopMmynupoBaTth mpoOieMy/3ajadyy M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHHUSA, MPOBOAWTH OMBIT U
bopMyIHpPOBATH BHIBOJIHI,

OCYIIECTBIISATH MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEIUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUS W HUCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOIPEUIHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYMHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTaHOBKY,
(¢uKCcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJie Tabnuil U TpauKoB, A€IaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BaHNUS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAHUMN B
pamMKax y4eOHOTO DSKCIepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITeIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemars pacuéTHble 3aJaud C $BHO 3aJaHHOW (PU3MUECKOH MOJEINbIO,
UCTIONB3YS (hU3MUecKHe 3aKOHBI 1 MPUHIIMITBI, HA OCHOBE aHAIM3a YCIOBHS 3aa9n
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOAMMBbIE ISl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLICHWBATH PEaIbHOCTh
MOJy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 33aU: BBICTPAUBATh JIOTHYECKU HEIPOTUBOPEUUBYIO
[ETIOYKY PaCCyXJCHUW C OMOpON Ha H3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCTOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEJICTABJICHUs y4eOHOW W HAYyYHO-TIOMYJISIPHON MHGPOpPMAIUH, MMOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH()OPMAIINIO;

IPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWSA MO (U3MKEe B MOBCEAHEBHOW >KU3HU
Ul o0ecriedeHus: 0€e30NacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUS 310POBbS M COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpee;



paboTaTb B TpYIIE C BHINOJIHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, palMOHAIBHO paACHpEAeNiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJ€KBATHO OICHUBATh
BKJIAJl K&KJJOT'0 U3 YYaCTHUKOB IPYMNIIbI B PELICHUE paCCMaTPUBAEMOM TPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B PAa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS M3YyUYCHHBIX (U3UYECKUX MOJIETeH:
TOYECUHBIN AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUHHUK CBETA, s/IepHas
MOJIeSIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU pPEUIeHUU (PU3NYECKHX
3ajad;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJI0BOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEUCTBHS TOKa, B3aUMOJECHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHME MArHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsjl, SJICKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, TPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETAa, OTPaXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAApU3alMs CBETa, JHUCIEpCUs CBETa,
dbotornexTpuueckuil 3gdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKCHIBATh W3Y4YEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTH  PA3jIMYHBIX  Cpel) U
AJIEKTPOMATrHUTHBIE SABJIEHHS (TIPOLIECCHI), UCHOJIb3Ysl (DU3UUYECKHE BEIUYHHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKA, JIEKTPUUYECKOE HANPSKEHUE, IIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIDKYIAs Cuila, paboTa TOKa,
WHIYKIMST MAarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHIYKTHBHOCTb
KAaTylIK{, 3HEPIrusl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEpHOJ M 4YacToTa
KoneOaHuii B KojebaTeIbHOM KOHTYpE, 3apsAl W cuja ToKa B Ipolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHuE U
ONTHYECKas CUJia JIMH3bI, TIPU OMMCAHUU TPABWILHO TPAKTOBATh (DU3NUYECKUN
CMBICI HCIIOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHUS U €JAUHUIIbI, YKa3bIBaTh
dbopMmyIbl, CBSI3bIBAIONIME JAaHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEITUYMHAMU;

ONUCHIBATh H3YUYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHl, HUCIOIb3YS
(bu3nyuecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, AJMHA BOJIHBI U



4acTOTa CBETA, SHEPTUSI U UMIYJILC (POTOHA, MIEPUOJI TIOTypacIaia, SHEPTHs CBI3U
aTOMHBIX SIJIEp, NPU OINHUCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI

aHAIM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBJICHUS, UCIONB3Ys (U3MUYECKUE
3aKOHBI ¥ MPUHIUIBL: 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIBHOTO U TapajlieIbHOTO
COCTMHEHMS] TMPOBOJHUKOB, 3akoH Jlxoyns—JIeHIa, 3aKOH 3JIEKTPOMArHUTHOU
UHAYKINY, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OMWHINTeHHaA s doTodrddexra,
3aKOH COXpaHEHWs] HPHEPTYH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXPaHEHUs MaccOBOr0 YHCIa, MocTynarsl bopa,
3aKOH PaJIMOAaKTUBHOTO pacnaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKCHHE U YCJIOBHUS (TPaHUIIBI, OOIACTH)
IPUMEHUMOCTH;

ONpeeNsaTh HAllPaBJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIsl MPOBOJAHHUKA
C TOKOM, cujibl AMnepa u cuiibl Jlopenna;

CTPOUTh U OINMHCHIBATH HM300paKEHUE, CO3[aBAEMOE IUIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI 10 HCCJIENOBAHUIO (DU3UYECKUX SBJICHUM U
IIPOIIECCOB C HCIOJB30BAHUEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH: TPU ITOM
dbopmynupoBarh mpoOieMy/3agady M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBaTH BHIBOIBI;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUECKUX BETUYHH, MIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO0 M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYMH C HCIOJb30BaHUEM
OpSIMBIX M3MEPEHUH: TMPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
pPE3yNIbTaThl MOTYYCHHONW 3aBUCHUMOCTH (DU3WUECKUX BEJIMYHWH B BUAC TAOIHIl U
rpaduKoB, AeNaTh BHIBOBI IO pPE3yIbTaTaM UCCIICIOBAHMS,

coOnroaaTh mpaBuiia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W IPOEKTHOM
NESTENLHOCTH C MCIOJIB30BAHHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacy€THblE 3aJaud C SBHO 3aJaHHOM (DU3MYECKON MOJENBIO,
UCTIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a1a91
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOUMbIE JUIsl €€ pellleHus, MPOBOJUTH PAcu€Thl U OLIEHUBATH PEaIbHOCTh
IOJIy4YE€HHOT0 3Hau€HUs (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYXIEHUU C OMOpPOM HAa HM3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  IMpPU  pPELIEHUH  ydyeOHBIX  3aJady  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTMH JJI1 MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUN
U IPEICTaBIICHUs YYEOHOW U HAyYHO-MOMYJIIPHON MH(POPMALMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OPMAILIUIO;

OOBSCHATh MNPUHIMIBI JEHCTBUS MAIUUH, HOpPHUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUS UX O€30MACHOIO MCHOJIb30BAaHUS B IIOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUtst o0ecriedeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAHEHHUs 3J0POBbsSI U COOJIIOJIEHUS HOPM 3KOJOTMYECKOIrO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaThb B TIpyNIE€ C BBIIOJHEHUEM pa3JMYHbIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYIIbl, PALMOHAIBHO pACHpEAeNiATh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aI€KBaTHO OLIEHUBATH
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE PACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO yacoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3aesioB U TeM uupoBbIie
Ne i/m P KonTtpoabnsie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
but6mmoreka [IOK
1.1 ®u3nKa U METOJIbl HAYYHOT'O TIO3HAHUSA 2 0 0 hitps://m.edsoo.rw/7f41bf72
Utoro no pazaeny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
21 Kunemaruia > 0 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuia 7 0 ! https://m.edsoo.ru/7f41bf72
bubmmorexa [JOK
2. 1 1
3 3aKOHbBI COXPAaHEHUS B MEXAHUKE 6 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bu6muoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41b£72
but6mmoreka [JOK
3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1 1 hitps://m.edsoo.rw/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 0 0 bubnuotexa [JOK

®da3oBrIe NepexXoabl

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




Hroro no pazneny

24

Pa3nen 4. JIEKTPOJJUHAMUKA

but6mmoreka [IOK
4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 3neKTpUYecKuid TOK. TOKHM B 12 bubnmoreka [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne /i Kontpoabnubie | IlpakTnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 | 3 bubmmorexa [JOK
' WHITYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHn4eCKUE U AIEKTPOMAarHuTHbBIE bu6muoreka [IOK
2.1 9 0 1
KoJIeOaHus https://m.edsoo.ru/7f41¢97¢c
5 MexaHndeckre 1 2IeKTPOMATrHUTHBIE 5 | 0 bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubmoreka [JOK
23 Onrika 10 ! 3 https://m.eds00.ru/7f41¢97¢
Hroro no pazneny 24
Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI CIEITUATTBHOU TEOPHH 4 | 0 bubmmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuorexa [{OK
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKU 6 0 0 hitps://m.cdsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 0 0 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE PO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Nroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNeMEHTHI aCTPOHOMUU U aCTPOPU3UKU 7 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Nroro no pazaeny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHHUE

6.1 Ob6o0611aroiiee MOBTOPEHNE 4 E;fj;i?:;;gﬁ% £41c97c
Uroro no pazaeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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