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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepalibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawomuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTMKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUH UMHU YUE€OHBIX UCCIICI0OBaHUMN.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPoOIeMaMu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (husmveckue Teopuu (hopMHUpOBaHWE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JAaOOpaTOpHBIX padorT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHaENsSETCS PCEHICHUI0 PacYETHBIX W KA4eCTBCHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM HOHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIBHOM  JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe o00OpyIOBaHHE MJI YYCHUYECKHX MPAKTHUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HMHTCIUICKTyalbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

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

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ITUX Ienei 00ecrednBaeTCsl pelieHHeM CIISAYIONNX 3a1a4 B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMH CAMOCTOSITEIFHOTO IJIAHHUPOBAHUS U TPOBEIACHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIl ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
MPAKTHUECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

@usuka — Hayka o mnpupone. Hayunbie mMeTonbl NMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBUKEHMS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJMHEWHOE IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C MIOCTOSHHOW MO MOIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO TOJA YIjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY MNYTSIMHU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tskectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpoTUBIIEHUS MPU IBUKEHUU TEJIA B AKUJIKOCTH WM rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

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

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
PE3UHOBOM 00paslie, OT UX AehopMaluy.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo Bemectra. [loctosinnas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOIO JBMXKEHMS dacTtul] rasza. lllkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUEe H3OMPOLECCOB: H30TEPMa, M30XO0Pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoanHamMuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JIyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTD BEIIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh IPoIIecCcoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOEMOHCTPALIMS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe rmone. Hanpssk€HHOCTh  anekTpudeckoro moisd.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpuyeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3axkoH Oma 11 MOJHOM (3aMKHYTOH) 2JieKTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. Cob6cTBeHHas U IIpUMECHAas IIPOBOJAUMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN TUO]I, TabBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >IEKTPOABWXKYIIEH cuibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOAEHHE, FIKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX mMoJiek. JIMHMUM MarHuTHOM MHAYKUMHU. KapThHa JMHUI MarHUTHOU
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHAYKIAK. OJIEKTPOABIKYIAs CWia HWHAYKIHUH. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHIIBI MHIYKIIMU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUSA 3JIEKTPOMAarHUTHOW MHIYKIIHH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PaBHEHHE TapMOHUYECKHX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHBIMU KoJieOanusiMu. Dopmyna TomcoHna. 3akoH COXpaHEHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOGmronenue 3aryxaromux KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mocienoBaTeNbHOM COCIMHEHMHM pE3UCTOpa, KATYHIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroenre cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH3O0MU.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

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

Hudpakuus cBera. [QudpakuronHas pemérka. YcCIoBUE HaOIIOIEHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAas
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOTIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEHHAIIBHOW TEOPUM OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAIICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKOM YaCTHULIbI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBHenue OiiHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. lloctynmater bopa. M3nydenume u morionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paanoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAJMOAKTUBHOIO pacraja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siaepHbIit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComnHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE31BI TJIaBHOHW ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'anmaktuka. [lonoxenune u aBwxkeHue CosiHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEPHOIO MOJIYIIAPHS U IPKHAE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHUHE MUPA, pOoib (PU3UUECKON Teopun
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBiseTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOJE, EUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM IMOBEPXHOCTHU, MPEJICKaA3aHUE 3eMJIICTPSICCHHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



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

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JESATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU €SI TETBHOCTH;

2)IaATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OY/IyIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5)Tpy10BOro BOCIIMTAHMS:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6)3K0/10r149eCKOro BOCIIUTAHMS

c(hOPMHPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPhI, OCO3HAaHHE TJI00ATHLHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAHUH 110 PU3HKE;

7)IeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU ~ OCYIIECTBJISITh  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh TOJYYEHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

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

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEpIpeTaluio MHPOPMalUU pa3iuvHbIX BUAOB U (opM
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3alad  C CcoOMrofieHMeM TpeOOBaHUN JPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYIIECTBJIATh OOIIEHHME Ha Yypokax (U3MKH U BO BHE-YPOUHOMU
NEeATEIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUSI C HMCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh [EJId  COBMECTHOM  JE€ATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeneniarb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHUS] PACUETHBIX M KAYE€CTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparhb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU IS OLICHKU CUTYyaIluH, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MPUHUMATh Ce0s, IOHUMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mpomecce nocTmKeHUS JIMUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN UHTEIUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HAIIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO LN H
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIeH:
MaTepuajgbHas TOUKa, HHEpIUalIbHAs CUCTEMa OTCUYETA, aOCOIOTHO TBEPAOE TEJO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ia30B, KUIKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;



pacro3HaBath (U3UYECKHUE SBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJICKYJISPHO-KMHETHYECKOM TEOPUM CTPOCHHMS BEIECTBA U
ANCKTPOAMHAMUKH:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBI)KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPU HarpeBaHUM (OXJIAXKICHUHN ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cCoCylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUSI Tra3a B H3oMpolieccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIDKCHHUE, HCIOB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWUYECKash MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BCIIMYUHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBIICHUS,
UCIONB3Yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT MOJIE3HOTO JCHCTBHUS TEIUJIOBOTO JBUTATENsl; MPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3yeMbIX BEJIMYHMH, HX
0003Ha4YeHUsI W EIUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUMHAM;

ONHUCBHIBaTh U3YYEHHBIC DJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
NP OINMHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEIIMYMH, WX OOO3HAYCHWS] M CIWHHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C IPYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (Pu3nueckue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPAHEHUSI MEXAaHMYECKOM DHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIFOTHON TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIb,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE IPUHLMUIBI JCHCTBUS  MalllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCIHOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH, NPU 3TOM
dbopMmyupoBaTh MpoOJIeMy/3aady ¥ THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(GbOpMyIHPOBATH BHIBOIBI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOIb30BaTh M3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIe TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOoJuMbIe NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMHU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PACCMaTPUBAEMON IPOOJIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOW IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3UYECKUX MOJEIIEH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHU U KBAaHTOBOW (PM3HKHU: IJIEKTPUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJEVCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHENHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs W HCKYCCTBEHHas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUHN 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIAsA cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJjs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJebaTenTbHOM KOHTYpe, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIWYUMHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBAaTh H3YYEHHBIC KBAHTOBBIC SBICHUS U MPOILECCHI, HCMOJIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIMYJIbC (JOTOHA, MEPHO/I MOJypaciaa, SHEPTUs CBI3H
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3bIBAIONIME JIAHHYH (DU3UYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHAIM3UPOBATh (PU3MUECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIIUH, 3aKOH NPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKCHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IIPH 3TOM pa3audaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKO€ BBIPAXKEHHE M YyCIOBHSA (TpaHUIbI, 0O0JacTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIMCHIBATh H300pa)KEHHE, CO3/JaBaeMOEC IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KECHHOTO O0OPYIOBaHMS, IPOBOJHWTH ONBIT M
bopMyIMpPOBAThH BHIBOJIHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIICIOBATh 3aBHCUMOCTH  (PU3MUYECKUX BEIWYHUH C HCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEIECHUN HCCICIOBAHUMN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUECKH HENPOTUBOPEUHBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIONB30BaTh  IpPU  pPEIIEHMH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN
U TIPEJCTAaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCETHEBHOU
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacHOCTH MpHU OOpaILlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh padOTy TPYNIbl, PaLMOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4.9JIEKTPOAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4 KBAHTOBASI ®PU3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6.OBOBILIAIOLIEE IIOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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