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MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke ¢ yuérom (¢enepaibHOM paboyeil mporpaMMbl BOCHUTAHUSA HU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEbHBIX
OpraHu3aIusax Poccuiickon denepauun, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyyvaroniuxcs 10—11 knacco npu o0yueHuu
ux ¢u3Mke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOI'O MOJIXO0/a.
[Tporpamma no pusuxe coorBeTcTByeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM OOyuUeHHs, a TaKkKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3allid MEXIPEIMETHBIX CBs3eld (QU3MKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE
e U3ydeHust (GU3MKU Ha YPOBHE CpPEeHEro oOIero oopa3oBaHus, MiIaHUPyEMbIe
pe3ynbTaThl  OCBOEHMS Kypca (U3UKUA: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TPEeIMETHBIE Pe3ybTaThI 110 TOJaM 00YyUYEeHUS;

e cojepxaHue yueOHoro npeamMera «Du3uka» mo rogam oOy4eHHUs.

dusrka Kak Hayka o Hambojee OOMMX 3aKOHAX MPUPOABI, BBICTyIas B
Ka4yecTBE yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. LIkonmpHBIN Kype GU3UKH — CHCTEMOOOPa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DHU3HMUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbu3mdeckoii reorpadueri u acTpoHommei. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHne  (U3MYECKUX 3HAHUW  ONpelNesieT XapakTep W pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B chepe IHEPreTHUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIyYEHHs HOBBIX MaTEpHUAJIOB C 3aJaHHBIMHU CBOMCTBAMH M Jpyrux. M3yueHue
(Gu3UKN BHOCUT OCHOBHOM BKJIaJ] B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTHUHBI
Mupa oOydwaromuxcsi, B (OpPMUpPOBaHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MMO3HAHUS MIPU BHINOJIHEHUU UMHU YYEOHBIX UCCIIEIOBAHUM.

B ocHoBY Kkypca (pu3uku 11 ypOBHS CpEeTHETO 00111ero 00pa30BaHus MOJI0KEH
pAI Uael, KOTOpble MOYKHO PAaCCMATPUBAThH KaK MPUHIHUIIBI €r0 MOCTPOCHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (QU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beagymum B Kypce sBIsercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmzanus TpeArnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TpoOsieMamMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoiaraet 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX MPUII0KEHUN N3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHUKH M TEXHOJOTHHM, a Takke OOCYXICHUS
po0JIeM palliOHAIBHOTO MPUPOOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEAHEro oOIero
oOpa3oBaHus SBISIOTCA (u3nueckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUSI (PU3NYECKON TeOopUU, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOAE, FPAaHULAX IPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaroniuxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3MKU — 3TO UCIIOJIH30BAHUE CUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX paboT, KOTOPHIE B MpOrpaMMe
no (usuke 0ObEIWHEHBI B OOIMIMN CHUCOK YUYEHHYECKUX MPAKTHUYECKUX pPaboT.
Boinenenne B yka3aHHOM IHiepedyHe J1aOOpaTOPHBIX paboOT, MPOBOIUMBIX MJIs
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAaMHU 00pa30BaTeIbHOIO Mporecca
UCXOJsl U3 OCOOCHHOCTEW IMJIaHUPOBAaHUS W OCHalleHUs KabuHera ¢usuku. Ilpu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOyYarOUIMMHUCS YMEHHMSIMHU IPOBOJMTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIMYUH U
ITIOCTAHOBKY OIIBITOB IO IIPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHue ynenseTcs PEIICHUIO0 paCUETHBIX M KaY€CTBEHHBIX 3a/a4.
IIpu 5TOM 111 paCYETHBIX 3a]1a4 IPUOPUTETOM SIBIIAKOTCA 3a]1a4M C SIBHO 3aJaHHOMN
(u3nueckoil MOJENbI0, TO3BOJIAIOIIME NPHUMEHATh HM3YUYCHHBIE 3aKOHbl H
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjesia Kypca, TaKk U HHTETPUPYsS 3HAHUS W3



pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUs Ha
OOBSICHEHHE MPOTEKaHUs (PU3MYECKHX SIBJICHUNW W MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BblOOpa (U3MYECKOW MOJAENW [Jis CUTyallUd HpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.
B cootBerctBuu ¢ TpedoBanusimu GI'OC COO k MmaTeprualibHO-TEXHUYECKOMY
oOecrieueHuIo y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oO1ero oO0pa3oBaHMs JOKEH HM3y4aThCs B YCJIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAy4YHOro 1uKJIa. B xabuHeTe QU3MKHU JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyZOBaHHE JJiA BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYI0BaHUE.
JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
NPUHIMIIOM MHHHUMAJIbHOW JOCTATOYHOCTH M  OO0ECIeYMBAET TOCTAHOBKY
NEPEYNCICHHBIX B MporpaMme MO0 (U3NKE KIFOYEBBIX JIEMOHCTpPAIUN IS
UCCIICJIOBAHUS  HM3y4YaeMBIX SIBICHUH W  MPOIECCOB, OMIHUPUICCKUX |
(GyHIaMEHTATBFHBIX 3aKOHOB, UX TEXHHYECKUX IPUMEHEHUH.
JlaGopatopHoe 00OpyIOBaHUE [IJISi YYEHHYECKUX MPAKTHUYECKUX padoT
dopMupyeTcsi B BHIE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHdeckue KOMIUIEKTHI
nabopaTopHOrO 000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTopHil.
OCHOBHBIMH HEJISIMU U3YUCHHS (U3UKH B 001IIeM 00pa30BaHUU SIBIISTFOTCS
e (opmupoBaHne uWHTEpeca M CTPEMIJICHHsSI OOYYalOIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIUM SIBJICHUSIM;

e (opMHPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH M PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMUpOBaHHE YMEHUH OOBSACHATH SBJICHHUA C HCIOJIb30BaHUEM
(Gu3nYecKNX 3HaHUN U HAYYHBIX IOKA3aTEIbCTB;

e (dopMHpOBaHUE TPEICTABICHUNH O PONU (UMKHU Uil Pa3BUTUS APYTUX

€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIl.

JlocTrkeHue 3TUX Liejell 00ecneunBaeTcs PEelIeHuEM CIEAYIINX 3ahad B
npolecce U3yyeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus:



e MPUOOPETEHHE CUCTEMBI 3HAHUM 00 OOIINX (PU3HUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSX, BKJIIOYAsh MEXaHUKY, MOJIEKYJIApHYIO (U3UKY,
ANEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3UKH;

o (opmMupoBaHHEe yMEHUN TPUMEHITh TEOPETHYCCKUE 3HAHUSA  JIS
OoOBbsCHEHHS (PU3NYECKUX SABJICHUH B TPUPOAEC H JUIS TNPUHATHA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOCHHME CIOCOOOB pEIICHUS Pa3IUYHBIX 3a7a4 C SIBHO 3aJaHHOMU
dbuzuyecko MoOeNblo, 3aJad, MOAPA3yMEBAIOIIUX CaAMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJCIH, aICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHUMaHUE (U3MYECKHX OCHOB W TPHHIIMIIOB JEHCTBUS TEXHHYCCKHUX
YCTPOUCTB U TEXHOJOTHUUECKHUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
bU3UYECKUX HDKCTIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeICJICHHsI JOCTOBEPHOCTHU MOJTYUYCHHOTO PE3yiIbTaTa;

e CO3JIaHUE YCJIOBHH ISl Pa3BUTHS YMEHUM MPOECKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wmsyuenue ¢usuku (0a30BbIii YpOBEHb) Ha YpOBHE CpPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTENIb JI€NaeT BHIOOP
NpOBEJEHUsT JIa0OpAaTOPHBIX PAOOT W ONBITOB C YUYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC
Paszpnen 1. ®u3uka 1 MeTOAbl HAYYHOT'O TO3HAHUS

®usuka — Hayka o npupoxae. HayyHble MeTOIbl IO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcriepruMeHTa v TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SIBIEHUN M MpolieccoB. HayuyHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOPMHUPOBAHMU COBPEMEHHON HAyYHON KAapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBele U UU(DPOBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX TMPOCKIHUH HA OCHU CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieH U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH W TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe neuxenue. J|BmkeHre MaTeprualibHOM TOYKH MO OKPY>KHOCTHU
C MOCTOSIHHOW N0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon m wactora oopameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHHuecKkne yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>)KEHUE CHAPSJ0OB, LICNIHBIE U PEMEHHBIE NTEpEeaaUu.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHs] Teiaa, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpasnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NyTIMH, HPONICHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3ydenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTANIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTH  'anmmes.  IlepBbii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoi 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro TtsiroreHusa. Cuna Tspkectu. IlepBas kocMmuyeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiabkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBU>)KEHUU Tea B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tena.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHHuecKkne yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: IOMIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOMINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3yuenue nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMarum.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTe€pHAIbHBIX TOYEK.
NMnynbCc cuinbl M U3MEHEHUE HMIIYJbCa Tella. 3aKOH COXPAHEHUs] MMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KMHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [TorennuanbHas SHEprug yIpyTo
nedopMupoBaHHON TPy KUHBL. [loTeHIIManbHAs YDHEPTUs TeJia BOJIU3HU MOBEPXHOCTH
3eMIu.

[ToreHnuanbHble WM HEMNOTCHIMAJIbHBIE  CHJIBIL. CBsi3b  paboTHI
HEMOTEHI[MAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoMCTBa M NPAKTUYECKOE NMPUMEHEHUE: BONOMET, KOMED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsekyisipHasi pU3NKA U TEPMOJANHAMHUKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pa3mepsl MoJiekyil. KonnyectBo BemecTBa. Iloctosauas ABorajpo.



TermnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcns.

Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHM HJACaIbHOro raza. AOCONIOTHas TeMIiiepaTypa Kak Mepa
CpeAHEN KWHETWYECKOM HHEpPruM TEIUIOBOrO IBWKEHMS dvactull raza. Illkana
temriepatyp KenbBuHa. ['a3oBbeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—Kianeipona.
3akoH [lampToHa. M30mponeccsl B HICABHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['padguueckoe mpencTraBieHUE H30MPOILIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COECUHEHHUI.

OnbiTel 0 MU PYy3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOIIAsl IPUPOY JABJIEHUS ra3a Ha CTEHKH COCY/[a.

OneITel, WIUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXTY IMApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepMmoauHamMuueckas cucrema. BHYTpEeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U criocoObl €€ u3meHeHus. KonndyecTBo TerioTel U pabora. BHyTpeHHss
DHEpPrus  OJHOATOMHOIO  HJEalbHOro  rasa.  Buael  Temuonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3IyUYECHHE. Y IEIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TemnoTel npu Temionepesaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHne TMepBOTO 3aKOHa TEPMOJMHAMHUKM K H3omporlieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

BTtopoii 3akoH TepmonuHamuk. HeoOpatumMocTh MpoLeccoB B PUPO/IE.



TemnoBple  mammHbl.  [IpyHUOMOBI  OEUCTBUA  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KosdduuueHt nomae3Horo
nevictBus TermoBod MammHbl. [lukn KapHo u ero xosd@uiueHT mojae3Horo
JNEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOMIBHUK, KOHIUITMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEW JHEPruM Tejia MPU COBEPIICHUH DPaOOTHI: BBUIET
npoOku u3 OYTBUIKK TOJI JCHCTBHEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUI€0AEMOHCTPALHS).

N3meneHne BHyTpeHHEH SHEPTHUM (TeMIIepaTyphl) Tejia MpH TeTuionepeaye.

OmnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTelsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwjecmea. Pazoevie nepexoonl

[Tapoobpa3zoBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAs |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaelbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. I[lnaBienuwe u
KpUCTaITU3anus. Y nenpHas Teriora miasineHus. Cyonumanms.

VYpaBHeHUE TETIOBOTO OanaHca.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunienune npy noHM>KEHHOM J1aBJICHUH.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenune HarpeBaHus U MIaBICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pasznen 4. DiaekrpoguHaMHuKa
Tema 1. Inekmpocmamuxa



DneKTpu3anus TeN. DNEKTPUIECKUH 3aps. JIBa Buaa dIEeKTPUUYECKUX 3apsAI0B.
[IpoBOHMKM,  [OHUAJIEKTPUKK W TOJAYNPOBOJAHUKH.  3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedHsbli 2IeKTpUYECKUN 3apsia.
Onektpuueckoe rmone. Hanpsk€HHOCTh  dnekTpuyeckoro moss. [IpuHnmn
CYIEPHO3UIUU DIIEKTPUUYECKUX TOJIEU. JIMHUM HANPSIKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anekTpocrarnueckoro noss. [loreniuan. Pa3HOCTh MOTEHIINATIOB.
[IpoBOJHMKM W AWAPIAEKTPUKH B AJIEKTPOCTATHYECKOM Toje. [(udnekrpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHUuecKkue YCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE JJIEKTPONpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA MPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmoneiicTBuE Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYILIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsoxenne. 3akon OMa 7151 y4acTKa LETIH.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYIAs CUJIa M BHYTPEHHEE COMPOTHBJICHUE HCTOYHUKA TOKA.
3akoH OMa JiJ1s MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. Koporkoe 3aMbIKaHuE.



DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPJBIX  METAIOB.  3aBHUCUMOCTH
COMPOTHUBIICHUS] METAJJIOB OT TeMmepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUeCcKuil TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKH. CobOcTBeHHas u npuUMecHast MPOBOJIMMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexonaa. [lomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpaXx H  paciuiaBaX  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALUA. DJIEKTPOIIH3.

DIIeKTpUUYECKUl TOK B Tra3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Inazma.

TexHudyeckue yCTpOWCTBA M NPAKTUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PpEOCTaT, HUCTOYHUKUA TOKA, »JJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKCHHUS.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
TUIOIIA N TTOTIEPEYHOr0 CEYCHUS U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue SIEKTpOABWKyLIEH cuibl. KoOpoTkoe 3aMmbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBol pa3psaa 1 MpoOBOAMMOCTh BO3/1yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue amekTpoiusa.

MesknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kitacce OCyIIECTBISETCS C
YYETOM COAEPIKATEIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
Omonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemmnvle nousamus, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YypaBHEHUM, JUHEWHAass QYHKIUS,
napaboia, runepbona, ux rpadukd U CBOMCTBA, TPUTOHOMETpUUECKUE (YHKIIUU:



CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe NBIKEHUE B JKUBOUM mpupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEILIONEpEayu, TEIIOBOE PaBHOBECHUE),
BJIEKTPUYECKUE SIBIICHUSA B )KUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEIUIOBBIE CBOMCTBA TBEPABIX TEJN, )KUIKOCTEU U Ta30B,
DJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJEKTPOJUTHYECKAsT  JUCCOLMALUS,
rajabBaHHUKA.

T'eoepaghus: BnaxHOCTH BO3/lyXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUEe JABWKCHHH C HCIOJb30BAHUEM MEXAaHU3MOB,
YYET TPEHUS B TEXHHUKE, IOJIIWIIHUKHA, HCIOJB30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTra, BOJOMET W JPyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapopasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJYYEHHUSI COBPEMEHHBIX MAaTEpUaJIOB, B TOM YHMCJIEC HAaHOMATEpHUAJIOB, H
HAHOTEXHOJIOTHH, DJEKTPOCTATHUECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTPYHHBIN MIPUHTEDP, AJIEKTPOHArPEBATEIbHbBIC puoOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KJIACC
Pasznen 4. JiaekTpoauHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHI. B3auMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nojie. Bekrop MarHuTHOM MHAYKUUU. [[pUHIMIT Cyneprio3uiiui MarHUTHBIX MOJIEH.
JlvEMM MarHuTHOW WHAYKIUHM. KapTWHA JWMHUA MArHUTHOM WHIYKIIMU IIOJIS
MOCTOSIHHBIX MarHuTOB.

MarnutHoe 10Jie TPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIUA
MarHuTHOTO TOJS JJMHHOTO MNPSIMOTO IPOBOJHWKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHUKA, KaTyIIKH ¢ TokOoM. OnbIT Ipctena. BzanmoaelicTBue npoBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOAYJb U HallpaBJICHUE.

Cuna Jlopennia, e€ MOy/Ib U HaImpaBlieHUE. [[BHKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl JlopeHma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOoTOK BekTOpa MarHUTHOU
WHAYKIAA. OJEKTPOABMIKYIAS CHJIAa HWHAYKIMHA. 3aKOH JJIEKTPOMArHUTHOMU
naaykuun Gapanes.

BuxpeBoe »siekTpuueckoe IMoJie. IDJICKTPOJABHXKYIIAs CUJIa HUHAYKIUA B
MPOBOJIHUKE, IBKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHMTHOM IOJIE.



ITpasuno Jlenua.

NHnykTUBHOCTE.  SIBI€HHME CaMOMHAYKIMU. OJEKTPOABWXKYyIIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

TexHuueckue YyCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIE
MArHUThl, SJEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTHUILl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUM MAarHUTHOTO TIOJISI.

B3aumopeiicTBre IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[Ipasuiio Jlenua.

3aBUCHUMOCTD 3JIEKTPOABIKYILIEH CHUJIbI UHAYKIUUA OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHne caMOUHIYKIWH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO IOJIs KaTyIIKH C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHIYKIIUU.

Pa3pnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHumHsle Ko1e0anus

Konebarenbnass  cuctema.  CBOOOJIHBIE  MEXaHHWUYECKHE  KOJeOaHUS.
INapmonunyeckue konebanus. [lepuon, wacrora, amruutyaa u (aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHX
kosnebanwmii. [IpeBparieHue sHepruy NPy TaPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii koHTyp. CBOOOIHBIC AIIEKTPOMAarHUTHBIC KOJCOaHWS B
UJICATbHOM KOJeOaTebHOM KOHType. AHAJIOTHUA MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KojieOaHUSX. BbIHYK/ICHHbIE MEXaHUYECKUE
KoseOanus. PezoHanc. BeIHYKIEHHBIEC 2JIEKTPOMATrHUTHBIE KOJICOAHNS.



Ilepemennslii  TOK. CHHYCOMIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYJIHOE€ M JECUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE ANEKTPUUECKOIM
SHEPIUM. DKOJOTMYECKUE PUCKU IIPU IMPOU3BOJCTBE JIIEKTpo3Hepruu. Kynmbrypa
HCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHUYecKHe yYCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeabHOM CcUCTeMbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

Habnronenue 3atyxaronux KojaeoaHui.

HccnenoBannie cBOWCTB BBIHYKICHHBIX KOJIEOAHUM.

Hab6nronenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHUS] OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpum mocnenoBaTENbHOM COEAMHEHUM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogens JIMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOa MalbIX KoieOaHMW Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne nepeMeHHOTO TOKA B LEMHU U3 MOCIE0BATEILHO COEANHEHHBIX
KOHJIEHCATOpa, KaTylIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNHbBLE 80IHbL

MexaHnueckue BOJIHBL, YycClIOBHS pacnpoctpaHeHus. llepuon. CkopocTb
pacrpocTpaHeHuss M JuiMHA BOJHBL. [lomepeyHple W NPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius n nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3JIYy4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus sexkropoB E, B, V B anektpomarauTHoil BosiHe. CBolicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOISpU3aus, AUPpakius,
uHTeppeperus. CKOpoCcTh IMEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [[puMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3H U TeleBUACHUS. Pagnonokanuys.

DJIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuueckue yCTpOMCTBA M MNPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTHKA B TEXHUKE W MEAMUIMHE, paaap,
paauonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIbHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHUK 3BYKA.

Habnronenue orpakeHust 1 MpesIoMIICHUS] MEXaHUYECKUX BOJIH.

Habnronenune natepdepeHuu u 1uPppakin MeXaHu4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOntonenne cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4aCTOTOU KOJIeOaHU.

HccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TIPEJIOMIICHHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu cBera. ToyeyHbld HICTOYHHUK CBETA.

OTtpaxxenue cBeta. 3akOHBI oTpaxkeHusi cBera. [locTpoeHue n3o0paxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yroja MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB 6esoro cseta. LIBeT.

Cobwuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DOKyCcHOE paccTosiHUE
U ONTHYeCKasl cuiaa TOHKOW juH3bL. [locTpoeHue n3oOpakeHuid B COOMPAIONTUX U
pacceuBarouX JuH3ax. PopMysa TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BomnoBas ontuka. Wnatepdepennus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOACHUS MAKCUMyMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakimoHHas peméTka. YcCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM NaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIOHHYO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKa, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu



[IpsiMmonMHEHOE pACIPOCTPAHEHHUE, OTPAKEHUE U MPEIOMIICHUE CBETa.
OnTuueckue npuOopskI.

[TonHOE BHYTpeHHEE OTpakeHne. Mojiellb CBETOBOA.

HccnenoBanue cBOWCTB M300pakKeHU B JIMH3AX.

Mopaenu MUKPOCKOIIa, TEJIECKOMA.

Habntonenune untepdepeHnm crera.

Habnronenue nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[TomyueHue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHnue ciekTpa ¢ MOMOINILI0 TUPPAKIIMOHHON PEIIETKH.

Ha6nrogenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepeHue nokaszaTesns MpejoMIICHUs CTEKIIA.

UccnenoBanue cBOMCTB U300payKeHUM B JIMH3AX.

Ha6nrogenue nucnepcuu cBera.

Pa3zpnesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEJIBHOCTH

['paHuLIbI MPUMEHUMOCTH KJIaCCUUYEeCKO MexaHuku. [locTynartel crienuanbHOM
TEOPUH OTHOCUTENIBHOCTU: WHBAPUAHTHOCTb MOJYJSl CKOPOCTH CBETa B BaKyyMe,
INPUHIUI OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpallleHue
JUIAHBI.

DHeprusi ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBL.

CBs13p Macchl ¢ SHEPruel U UMILYJbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPrus
HOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHEeprun HOTOHA C €70 YaCTOTOU. DHEPTHUs
¥ UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorodddexra. Onbitel A. I'. CToneToBa. 3aKoHbBI
dororddexra. YpaBuenue DitHmrerina ansa dortodddexra. «KpacHas rpanuiiar
doToarddexra.

JHaBnenue ceeta. OnbiTel [1. H. JIeGenena.

XHUMHYECKOE JEUCTBUE CBETA.

Texauueckne yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHHe: (POTOIIEMEHT,
dboTogaTuuk, coHeYHas OaTapes, CBETOIUOI.

Jlemoncmpayuu



®oTor(pdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEHIHETO (hoTo3ddeKTa.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyeHue u moriounieHue
(OTOHOB MpHU Mepexojie aToMa C OJHOIO YPOBHS SHEPruM Ha Jpyroi. Bunel
cnekTpoB. CIIEKTp ypOBHEN SHEPIMU aTOMa BOAOPOAA.

BosnHoBsie cBolicTBa yactull. Bosnsl e bpoitns. KoprnyckynsipHO-BOJIHOBOM
Ty aJI3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHuueckue yCTpOWCTBA M MNPAKTHYECKOE MNPUMEHEHHUE: CIEKTPalbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Ha6nronenue nuHelyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Habmronenne muHe9aToro crekrpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OnBITH Pe3epdopa 1o onpeneneHnio coctaBa paguoakTHBHOTO
mznyuenusa.  CpoiictBa  ambda-, Oera-, TamMma-u3iIy4yeHus.  BuusHue
PaaOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA M HeWTpoHa. HykimonHas monenb smpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnman. OIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
u3Jly4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprusi CBSI3M HYKJIOHOB B sifipe. SlnepHbie cuibl. JledexT maccer sapa.

SnepHble peakunu. Jlenenue u cuHTE3 AAEP.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl M TEPCHEKTHBBI
SIEPHON SHEPreTUKU. DKOJIOTMUECKUE ACIIEKThI SIACPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.

dyHamMeHTaIbHble B3auMoJencTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.



TexHUYecKHe yCTPOMCTBA U IMPAKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa
Buinbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3pnen 8. DiieMeHTHI ACTPOHOMHUM U ACTPO(PU3IUKH

DTtanbl pa3BUTHUS aCTpOHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3qusi, sipkue 3BE3MBI, IUIAHETHI, UX BUIAUMOE
JBH>KEHUE.

CosniHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTb. McTouHuk sHepruu CosiHIA W 3BE3.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIM KIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW IOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHyTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonu CojHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE ABIPBI B SApPAX
rajgaKkTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xab66ma. Paz0eranue ramakTuk.
Teopus bonbsmoro B3peiBa. PeMkTOBOE H3ITydEeHUE.

MacmrabHas ctpykrypa Beenennoit. Meraraiaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGnronenus: HeBOOPYKEHHBIM TJI1a30M C MCIOJIB30BAHHEM KOMIBIOTEPHBIX
MPUJIOKEHHU I JJI OTIPEICNICHUs TOJI0OXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBbIE co3Be3ausi CeBEpHOIo MOIyIIapus U IPKUE 3BE3bI.

Ha6nronenus B Teneckon Jlynsl, mianet, Mueunoro [Tyru.

O0o01maoIee MOBTOPEHUE

Ponsr ¢u3ukm W acTpOHOMHMHM B OSKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COIMAIIEHOM M ATUYECKOH cpepax MesaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3HUKH U
ACTPOHOMHH B COBPEMEHHOW HAYyYHOW KapTHHE MHpPA, pOJib (U3HUECKON TEOPUH B
dbopMupOBaHUY MPEACTABICHUN 0 GU3HMUECKONU KapTHHE MUPA, MECTO (HU3HUECKON
KapTUHBl MHUpa B OOIIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAay4YHBIX
MPEACTaBJICHUIN O TIPUPO/IE.



MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisieTcs C
Y4ETOM COJAEpP)KATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJ0ruu, XMMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nowsmus, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pumyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0AEeHUE, SKCIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHEe CHUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKHUE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJIECTBO, BEKTOPbl M HMX MPOEKIMH HAa OCHU KOOPAMHAT, CIOKEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMM, NpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
oTpeJieNIeHHE TUIOIIAIU MII0CKUX (puryp u oobéma ted.

buonozus: »nekTpuyeckue SBICHUA B JKUBOM MpHUpoOAE, KoJjebaTellbHbIe
JIBUKEHUS B KUBOW MPUPOJIE, ONTUYECKHUE SIBJICHUS B KMBOW MPUPOJIE, JEHCTBUE
paaualy Ha KUBbIE OPTraHU3MBI.

Xumus: CTpOeHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPIBIX
TEJI, MEXaHW3Mbl 00pa30BaAHMS KPUCTAIIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepagus: MarHuTHBIE TONIOCAa 3€MJIM, 3aJI€KM MArHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NPEACKA3aHUE 3eMIIETPSCEHUI.

Texunonoeua: JTUHUW DIIEKTPOIIEpPENad, TIEHEpaTop IIEPEMEHHOIO TOKa,
NIEKTPOABUTATENb, WHAYKIMOHHAs II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
aHTeHHa, TeiegoH, CBYU-meub, MpOEKUMOHHBIA amnmapaT, BOJIOKOHHas OITHKA,
COJIHEUHas OaTapes.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUSA
OcBoenne yueOHoro mnpenmera «®dusuka» Ha ypOBHE CpeAHEro OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTH)KEHUE CIICAYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.
JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIEC PE3YyJbTATHI OCBOCHUSI yueOHOro npeaMera « Ou3nKa» JAOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXICHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTbITa W OMbBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YKCJI€ B YaCTH:

1) rpa’skaaHCKOrO0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YUAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHAE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0IIecTBa, y4acTBOBATh B CAaMOYTPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJIECTBOBATh C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM JAEATEIbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUICKON TPaXKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OYIyLIEro;

4) 3¢TeTHYeCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOLIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCUuOHAIbHONU NEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIEHUE JEUCTBUM B OKPYKAIOIIEN CPEJIE HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OMbITa JEeATeIbHOCTH JKOJIOTMYECKOM HaIMpaBiIC€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITEeNbHOCTH, TOTOBHOCTH B IpoOIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA
ba3oBble JJoruyeckue aelcTBUs:
CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATECIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH  3aKOHOMEPHOCTM W IPOTHUBOpPEUYHST B  paccMaTpUBAEMBbIX
(bU3HUECKUX SBICHUSX;
pa3pabaTeIBaTh INIAH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHaIM3a HUMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAWHUPOBATH U BBIMOJHITE Pa0OTy B YCIOBHUAX PEATIbHOTO, BUPTYIHHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBareibCKue 1eMCTBUSA.
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIIOUEBBIMH ITOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEIOBATENICKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB pEIICHHS 3aiad (PU3NYECKOTO COJCpPKAHUs, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalny, MpPeoO0pa30oBaHUI0O M TPHUMEHEHUIO B PA3IUYHBIX yUEOHBIX
CUTYallUsX, B TOM YKCJIE IIPU CO3[IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyalU3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAXOAUTh ApTYMEHTHI JIJIs TOKA3aTeIbCTBAa CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pCEHIeHHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OILIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3HPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbHOU
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeill;

BBIJIBUraTh HOBBIE UJIEH, IpeJiaraTb OpUTrHHAJIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyUYEHUS MHPOpMAIUKU (PU3NUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalni0o MHPOPMAlMU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M OpPraHU3aIl[MOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUI SPrOHOMUKHU, TEXHUKHU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepeKeHnsl, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH()OpMAIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM HazHAYCHUS MH(POPMAIMHU U LEIEBON ayAUTOPUH, BHIOMPAs ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1elCTBHS:
OCYILECTBIISTH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOH JI€SITEILHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd W  CMsI4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHUS C MUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIAWBUAYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUUA C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOT0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 10 €€ JOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid € Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKJaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pPE3yNbTAT MO pa3paboOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYUIIECTBIISITH MO3HABATENBHYIO NIEATENLHOCTh B 00JIacTU
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUTAH PEIICHUs PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOTHEHHS TPAKTUYECKON paboThl C YUETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEITIOYTCHUM;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAOUTECHUN;

JleNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYIUIMA B 00JaCTH
($u3HUKHU, TOCTOSTHHO TOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIIMOHAIbHBII HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B NESITEIHLHOCTD,

OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;



BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHH  KaK  OCO3HAHUSA
COBEpINAEMbIX JICUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pPE3yJbTaTOB U
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHSI;

yMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHUBBI M apryMEHTBl JPYTHX TPH aHaJUu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B nporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTrPAMMBI T10
bu3MKe 1 ypOBHA CpeAHEero oO0miero oOpa3oBaHHs y  OOyYarOIIHMXCs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WUHTCIIJICKT, TIPE IO Iar aroIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOILIMOHATBHOE
COCTOSIHUE, BUJETh HANpPABIEHUS Pa3BUTHUA COOCTBEHHOUM SMOIIMOHAIBLHON CeEpHI,
OBITh YBEpEHHBIM B cele;

CaMOpEryJIMPOBaHMs, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATEHBIM U3MEHEHUSIM U MIPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HCXONS W3 CBOUX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIMOHATIBHOE COCTOSIHHE
JIpYTUX, YYUTBIBATh €ro TPH OCYIIECTBIECHWU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

INPEIMETHBIE PE3YJIBTATBI
K konity o0yuenus B 10 kiaacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUYAIOIIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Ppu3uku B GHOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMECHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JEATEIBHOCTH JIIOACH;

YUYUTHIBATh TpaHUIIBl TMPUMEHEHUS U3YUCHHBIX (PU3MYECKUX MOJETeH:
MaTepHualibHasi TOUYKa, MHEpIUaldbHas cUCTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
WJIeaNbHbIM a3, MOJEIM CTPOECHUS I'a30B, KUIAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHUuU GU3NUECKUX 3a/]1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISPHO-KUHETUUYECKOW TEOPHUM CTPOCHUS BELIECTBA U
JJIEKTPOAUHAMHUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE IPSIMOJIMHENHOE JIBUKECHHUE,
CcBOOOJIHOE MaZeHUE TeJ, JBMKEHHUE MO OKPYXKHOCTH, MHEPLIMS, B3aUMOJICHCTBHE
ten, quddys3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX Te,
U3MEHEHHE 00BbEMa Tes MpU HArpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJCHCAlWs, IUIABJICHUE, KPUCTA/UIM3alus, KUIICHHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIUICHUE AABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPbBITOM COCYIE,
CBsI3b MEXKJY IIapaMeTpaMU COCTOSIHMS ra3a B M3OIPOLIECCax, dJIEKTpU3alus Tell,
B3aUMOJICVICTBUE 3aPAIO0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, HCIONb3Yys (DU3NUYECKUE BEITUYMHBI:
KOOpAWHATA, IIyTh, IIEPEMELICHHE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIC TeJa, KHHETHUYEeCKash DHEPrUsi, MOTCHIUAIbHAS JHEPIUsl, MEXaHUYECKas
pabora, MexaHM4YecKass MOIIHOCTh; TPHU ONUCAHUU TIPABHIBHO TPAaKTOBATh
(Gu3MUecKrii CMBICT HMCHOJB3YEMbIX BEIMYMH, UX OOO3HAUYEHHS M €IUHUIIBI,
HaXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTUMH
BEJINYNHAMUY;

ONMCHIBATH H3YyYEHHBIC TEIUIOBBIC CBOMCTBA TEJI WM TEIUIOBBIC SBIICHUS,
UCTIONB3Yys (U3MUYECKHEe BETUYHMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SJHEPTUS XAOTUYECKOrO JABHXKEHUS MOJIEKYJ, CPEAHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOO (DHUIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TPU OIMHMCAHHUU
MPaBWIBHO TPAKTOBaTh (PU3MYECKHH CMBICT HCIOJIB3YEMBIX BEIUYHH, UX
o0O3HAaueHUsI W CAWHHIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONINE JAHHYIO
(pu3HYECKyI0 BEIMUUHY C PYTUMHU BEIUUYNHAM;

ONMCHIBATh U3YUYEHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DIEKTPUUECKUE
sABJICHUS (TIPOIECCHI), UCTIONB3YS (PU3MYECKUe BEITUYHMHBI: IIICKTPUUSCKHUMA 3aps/l,
BJIEKTPUUYECKOE IT10JI€, HANPSKEHHOCTD I10JIs, MOTEHLHAN, PA3HOCTh IMOTEHLIUAJIOB;
MpU ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3WYECKUN CMBICT MCIOIb3YEeMbBIX
BEJIMYMH, UX OO0O3HAYEHUS WM EAUHUIIbI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MUECKYIO BEIMYUHY C JPYTUMH BEIUYHMHAMU;



aHaAJM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBI U NPUHIUIIBL 3aKOH BCeMUpHOro tarorenus, I, II u III 3akons! HeroToHa,
3aKOH COXpaHEHHMs MEXaHWYECKOW OJHEPIrHH, 3aKOH COXPAaHEHHUS HMITYJIbCa,
MPUHIMI CYTEPIO3UIIUNA CHJI, TIPUHIUI PABHOMPABUS HWHEPIHUAIBHBIX CHCTEM
0TCYETa, MOJEKYJISAPHO-KHHETUYECKYI0 TEOPHUIO CTPOSHHUS BEIIECTBA, Ta30BbHIE
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYT C
aOCOJIFOTHOM TeMImepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
DIIEKTPUYECKOTO 3apsna, 3akoH KyioHa, Tpu OSTOM pa3inyaTh CIOBECHYIO
(GopMYyITUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIpaKEHUE M yCIOBUS (TPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

0O0BSCHATH OCHOBHBIC TIPUHIIMITHI ICHCTBHSI MAIIIWH, IPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS X O€30MAaCHOTO HMCIIOJIIB30BaHUS B TIOBCEIHEBHOM
KU3HU;

BBITIOJIHATh JKCIEPUMEHTBHI T10 HWCCIECIOBAHUIO (DU3MUECKUX SIBICHUU W
IPOIIECCOB C HCTOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTh nMpodieMy/3aauy ¥ TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUS, IPOBOIUTH OMBIT U OPMYITUPOBATH
BBIBO/IbI;

OCYUIECTBIISIThH MPSMbIE U KOCBEHHbIE U3MEPEHUST (PU3MUECKUX BEIUYMH, TIPH
ATOM BBIOUPATH ONTHUMAJBHBIN CMOCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh  3aBUCMMOCTH  MEXAYy  (QU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHM, MPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(uKcUpoBaTH PE3yIbTATHI MOTYUYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIMYUH B BUJIC
TabyUIl ¥ TpaUKOB, AEIaTh BEIBOABI IO pe3yIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHM WCCICIOBAHUNA B
pamMKax yd4eOHOTO OKCIIEpUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCIIOJNIb3YS (PM3MUECKUE 3aKOHBI U MPUHIIUAIBI, HA OCHOBE aHaM3a YCJIOBHS 3a/1auu
BBIOWpATh (DU3UYECKYIO MOJEIb, BBIACHATh (PU3NUECKHE BEIUUYUHBI B (POPMYIIHI,
HEeoOXomuMble NIt e€ pelIeHHs, TPOBOAUTh PAcU€Thl U OIICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3HMUECKON BETUYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATH JJOTUIECKHA HETPOTUBOPEUNBYIO
LENOYKY pacCy JICHUH C OMOpOM Ha M3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nyecKue sIBJICHUS;



WCIIOJIB30BaTh MPHU PEUICHUN YUEOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHbBIE
TEXHOJIOTUU I TIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
y4eOHOH M Hay4YHO-TIONMYJIIPHONH HMHGPOPMAIMK, TOIYYEHHOM W3 PpPa3IUYHbIX
HMCTOYHUKOB, KPUTHUYECKHU aHAIM3UPOBATH MOTydYaeMyr0 HH()OPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYyKH, O0BICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTUH;

UCII0JIH30BATh TEOPETUUECKUE 3HAHUS IO (PU3UKE B MOBCETHEBHOM KUZHU JIJIs
obOecrieueHus: 0€30MACHOCTH TP OOpalleHuu ¢ NpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, JJIi COXPAHEHUS 3I0POBBSI M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOUIEN CPEAE;

paboTaTh B TPYIINE C BHIOJHEHUEM PA3JIUYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO paCIpeNeNsiTh OOS3aHHOCTU H
MJIAHUPOBATH JI€STEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsX, aJICKBAaTHO OLICHUBATH
BKJIJT KQXKI0TO M3 YYACTHUKOB TPYIIILI B PEIICHHUE pacCMaTprUBaeMOM IPOOIEMBI.

K xoniy o6yuenus B 11 kiaacce mpeMeTHBIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD y OOYUAIOIIUXCS YMECHUI:

JEMOHCTPUPOBATh HA TMPHUMEPAX PO U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B IPAKTUYECKOW AECATEIIBHOCTH JIFOAEH, LIEJIOCTHOCTh UM €IUHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHUS U3YUYEHHBIX (PU3NUYECKUX MOJIENECH:
TOYEYHBIN JNEKTPUUYECKUMN 3apsijl, Ty4 CBETA, TOYCYHbIA UCTOYHUK CBETA, SIACPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO f/ipa MPU PElIeHUU (U3MUECKHUX
3a7a4;

pacno3HaBaTh (pu3nMYecKue ABICHUS (IIPOILIECCHI) U OOBACHITH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3HMKU: DIIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECHUCTBUS TOKA, B3aUMOACHCTBUE
MAarHUuTOB, JJICKTPOMAarHUTHas WHAYKUUWS, JIEWUCTBUE MArHUTHOIO IIOJSA Ha
MPOBOJHUK C TOKOM W JBWXKYIIUWCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpaknus W TONApU3alUsg CBETa, JHCIEPCUsS CBETa,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOoBOS AaBieHHE, BOSHUKHOBEHUE
JMHENYaTOrO0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHas W HUCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONMUCHIBATh U3YUYEHHBIE CBOMCTBA BeIlIECTBa (3JIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIOD  MPOBOJMMOCTb  pa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), HWCHOIb3Yysd (DU3NYECKUE BEITUYUHBI:



ANEKTPUYCCKUHN 3apsjl, CHJa TOKA, DJIEKTPUUYECKOE HAIMPSIKEHUE, IEKTPUICCKOE
COTIPOTHRIICHHE, PA3HOCTh MOTCHIIMAIOB, AJICKTPOIABIKYINAs cuia, paboTa ToOKa,
WHIYKIUST MAarHUTHOTO TIONs, cuia Awmrmepa, cuia JlopeHiia, WHIyKTUBHOCTH
KaTyIIK{, SHEPTHUS SJCKTPUYECKOTO W MArHUTHOTO TOJIeH, TMEepUOJ W YacToTa
KojcOaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsj W CHiIa TOKa B TIPOIECCe
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pAcCCTOSHHE W
ONTHYECKAs] CHJIA JIMH3BI, TIPU ONHCAHWH TPABUIBLHO TPAKTOBATH (PU3HUYECKHIMA
CMBICIT HCIIOJIb3yeMBIX BEJIUYMH, HMX OOO3HAYCHHS W CIUHUIIBI, YKa3bIBATh
(GbopMyITBI, CBSI3BIBAIOININE TAHHYIO PU3NYECKYIO BEIMUUHY C IPYTUMH BETHUYNHAMU,

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHS | MPOICCCHI, HCIOIB3YS
(du3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M
9JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T MOTypacnaja, YHEPTUs CBSI3H
aTOMHBIX SIJIEpP, TPU OINMCAHWU TPABHIBLHO TPAKTOBATh (DHU3UUYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX OOO3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIWYUHY C JAPYTMMH BEJIUYHMHAMM,
BBIUMCIISATh 3HaUCHHUE (PU3NICCKON BEIIMYMHBI;

aHAIM3UPOBATh (PU3NYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Ys (pu3ndeckue
3aKOHBI M MIPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEI0OBATEIBHOTO U MapajljIeIbHOTO
COCIMHEHUs TMPOBOAHUKOB, 3akoH Jkoyns—JleHa, 3akoH »IEKTpOMArHUTHOMN
WHIYKIIUHA, 3aKOH TPSMOJIMHEHHOTO paclpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITeHHa 111 GoTtorddekra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHHUS HMMITYJIbca, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHHUS MacCOBOI'O 4HCia, MOCTynaTel bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IPH 3TOM pa3IndaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHHWE U YyCJIOBHS (TpaHMIIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICTIATh HAIIPaBJICHHE BEKTOPA WHIYKIIMM MarHUTHOT'O TIOJISI ITPOBOTHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JIopeHia;

CTPOUTh W OIHKCHIBaTh H300paKECHHE, CO3/1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHHN U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: TPH ITOM
dbopmyIHpoBaTh MPoOIIeMy/3a1a4y ¥ THIIOTE3y YU4eOHOTO IKCTIICPHUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OTBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIIIECTBIIATH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, IPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO W3MEPEHHUS M HCIOJIh30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



MCCJIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYUH C UCIOIb30BAHUEM MPSMBIX
U3MEPEHUN: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUAE TaOMUL U TpaduKOB,
JIeNaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEI0BAHMS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEIACHUU UCCICIOBAaHUN B
paMKax y4eOHOTO OJKCIIEpUMEHTa, Yy4eOHO-MCCIEIOBATENbCKONM W NPOEKTHOU
JESATENbHOCTU C WCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOICTB M 1abOpPaTOpPHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 33JaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUYECKHE 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3aJa4H
BbIOMpaATh (PU3MUECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HeoOXonuMble Il €€ pellleHUs, TPOBOAUTh PACUEThl U OLIEHUBATh PEATbHOCTD
MOJyYEHHOT'0 3HAaYeHUs PU3NYECKON BETUUMHBL

penaTh Ka4eCTBEHHBIE 3a/la4: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUNBYIO
[IENOYKY PACCYKACHUM C ONMOpPOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
duznueckue sIBICHUS;

UCIIOJIb30BaTh IPU PEIICHNHU YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIMU U TPEICTABICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJAPHOM HH(POPMALMK, TOJMYYEHHOW U3 Pa3IUYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIyHaeMyt0 HHGOPMAIIHIO;

OOBSCHATh TPHUHIUINBI JCHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPY’KAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PU3KKE B MOBCETHEBHOM KU3HU /IS
oOecrieueHus 0€30MacHOCTH TMpU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOT O
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTath B Tpymme C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIAHUPOBATh padOTy TpyHIbl, PALUOHAIBHO pACHpPEEisITh OOA3aHHOCTH M
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJIeKBATHO OLICHUBATH
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAEMON POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iesioB U TeM IIpakTuyeckue
n/n Bcero KoHTpoabHbIE padoThI o0pa3oBaTe/ibHbIE pecypchl
NporpamMmmsl padoTsI
Paznen 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
11 ®usnKa U METOIbI 5 bu6moreka [IOK
' HAyYHOI'O MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pasznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 flmamitia ! https://m.edso0.ru/7f41bf72
53 3aKOHbBI COXpaHEHUS B 6 1 1 bubnuoreka [JOK
' MEXaHHKE https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 18

Paszpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMMUKA

OCHOBBI
3.1 MOJICKYJISIPHO- 9 1 bubnmnoreka IIOK
' yiip . https://m.edsoo0.ru/7f41bf72
KUHETHYECKOW TEOPHH
3.2 OcroBet 10 1 bubnmnorexa LIOK

TCPMOANHAMHUKN

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



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

ArperaTHble

3.3 COCTOSIHUS BEIECTBA 5 bubmmorexa [IOK
' ' https://m.edso0.ru/7f41bf72
@dazoBbIe IEPEXOBI
Hroro no pazgeny 24

Paznea 4. QJIEKTPOANHAMUKA

bu6moreka [IOK
4.1 1
uekTpocTatiia 0 https://m.edso0.ru/7f41bf72
ITocTosiHABIH
4.2 AIEKTPUYECKUI TOK. 12 bubnuorexa [JOK
' Toku B pasnmuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOe Bpemst 2
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

11 KVIACC

KoaunuecTBO 4acoB

Ne HaunmeHoBaHMe pa3ae/ioB DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIE
KoHuTpoJuabsH IIpakTH4yeck
n/m | ¥ TeM NPOrpamMmbl Bcero pecypcsl
ble padoThl ue padoThl
Paznea 1. QJIEKTPOANHAMUKA
MarnuTHO€ nose.
11 DneKTpoMarHuTHas 11 1 3 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
WHYKIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
Mexannueckue u
2.1 3IEKTPOMATrHUTHBIE 9 1 bubnuoteka I{OK https://m.edsoo.ru/7f41c97c
KosieOaHus
M
2.2 exateckue 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
JIEKTPOMAarHUTHBIE BOJIHBI
2.3 Onruka 10 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paspen 3. OCHOBDBI CIIELIUAJI

bHOM TEOPUU OTHOCHUTEJLHOCTH

3.1

OCHOBBI CIIELIHATBHON
TEOPUU OTHOCUTETHFHOCTU

bubmuoteka I{OK https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny

Pasznen 4. KBAHTOBASA ®U3UKA



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

D1eMEeHTHI KBAaHTOBOI

4.1 N 6 bubmunoteka LIOK https://m.edsoo.ru/7f41c97c

4.2 Crpoenue aToma 4 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c

4.3 AToMHOE S1pO 5) bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Pazpnea 5. SJIEMEHTBI ACTPOHOMUU

N ACTPOOU3UKU

DIIeMEHTBI aCTPOHOMUU U

5.1 7 1 bu6mmorexa [IOK https://m.edsoo.ru/7f41c97c
acTpopHU3UKU
Hroro no pazgeny 7
Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 O6o0marolee MOBTOPEHUE 4 bu6mmoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO 68 4
YACOB I10 [TPOTPAMME
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