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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no puzrke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IMOJIOKEHHUN M TpeOOBaHMI K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBatenbHOM mporpammel, npenacrabieHHsix B @T'OC COO, a Takxke ¢ ydéTtom
denepanbHOIl paboyeil mporpaMmMbl BOCITUTAHUS M KOHIICTIIIUU MPEToJaBaHusl yueOHOTro
npeamera «@Pusnka» B o0Opa3oBaTeNbHBIX opranu3auusx Poccuiickoit ®enepanuu,
peanu3yrInX OCHOBHbIE 00pa30BaTe/IbHbIE TPOTPAMMBI.

CopepxaHue nporpaMMbl 10 PU3MKE HAMPABIEHO HA (OPMUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbI Mupa obydvarommxcsa 10—11 kiaccoB mpu oOydeHuu ux (usmke Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IEATEILHOCTHOIO oaxoa. [Iporpamma no ¢pusnke
cootBeTcTBYET TpeboBaHmsIM OI'OC COO K mI1aHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHbIM pe3yjbTaTaM oOOydYeHHs, a TaKKe YUYHUTHIBAET HEO0OXOIUMOCTh
pealii3ali MEXKIPEJAMETHBIX CBsi3el (UM3HKUM C €CTECTBEHHO-HAYYHBIMU Yy4EOHBIMU
npenMeraMud. B Hell ompenensitoTcs OCHOBHBbIE WENHM W3Y4YeHHs (U3MKM Ha ypOBHE
cpenHero obmiero oOpa3oBaHus, IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (U3HUKH:
JTUYHOCTHBIC, METaNpeIMETHBIE, MPEeIMETHbIEC (Ha 0a30BOM YPOBHE).

[Tporpamma no ¢pu3nKe BKIIOYAET:

® [JIaHUPYEMBIC Pe3yJbTaThl OCBOCHHS Kypca (pu3uku Ha 6a30BOM YPOBHE, B TOM

YHCIie IPEIMETHBIE PE3YNbTAThI MO roJlaM 00Yy4YEeHHUS;

e cozaepxaHue yuebHoro npenmera «Duszmka» mo rogamMm oOydeHus.

®dwu3uka Kak Hayka o HambOosee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUH 00
okpyxartoriemM mupe. [IkonbpHbIN Kype GU3HKH — CUCTEMOOOPa3yIOIINHN IJIsi ECTECTBEHHO-
HAyYHBIX Y4YeOHBIX MPEIMETOB, MOCKOJIbKY (U3UUYECKHE 3aKOHBI JieKaT B OCHOBE
MPOIIECCOB M SIBICHMM, M3y4aeMbIX XHUMHEU, Ouojoruel, ¢uanueckoil reorpadueid u
acTpoHomHuel. Mcronp30BaHue 1 akTUBHOE MPUMEHEHUE (PU3NUECKUX 3HAHUN OIpeensieT
XapakTep W pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTMH B cepe ZHEpPreTUKu, TPaHCIOpTa,
OCBOEHHS KOCMOCA, MOJIYYEHHsI HOBBIX MaTEPHUAJIOB C 33JJaHHBIMH CBOMCTBAMH U APYTHX.
W3ydyenne (Qu3MKu BHOCUT OCHOBHOW BKIJIaJ B (DOPMHpPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0y4arolmuxcs, B (OpMUpOBaHHE YMEHHI NMPUMEHATh HAyYHBI METOJ
MO3HAHUS TIPU BBITIOJIHEHUN UMHU YU4EOHBIX UCCIIECIOBAHUM.

B ocHoBy Kypca (pu3uKu 1151 ypOBHS CpeIHEro 00IIero 00pa3oBaHus MOJI0XKEH P
U7EH, KOTOPbIE MOYKHO pacCMaTpHUBaTh KaK MIPUHIUIIBI €0 IOCTPOECHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kypc SABISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJCPXHUT MaTepual W3 BCEX pa3JesioB (PH3UKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTtepHall Kypca (pU3UKU 0ObEIUHEH
BOKPYT pu3nyeckux Teopuid. Beayum B kypce siBisieTcss popMUpOBaHHE MPeICTaBICHUN
0 CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusauusi mpeanosiaraeT  HCHOJb30BaHUE
TYMaHUTApHOTO MOTEHIIMANA (PU3HMUECKON HayKH, OCMBICIICHHE CBS3HU Pa3BUTUS (DU3HUKH C
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pa3BUTHEM OOIIECTBA, a TakXke C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU W
HKOJIOTUYECKUMHU ITPpoOIeMaMH.

Hoes npuxnaonou manpaenennocmu. Kypc pusuku npeamnonaraer 3HaKOMCTBO C
IMIUPOKUM KPYI'OM TEXHHUYECKUX M TEXHOJOTUYECKHX NMPHIOKEHUN U3YYEHHBIX TEOpUuil U
3aKOHOB.

Hoes skonozuzayuu peannus3yeTcsi OCPEICTBOM BBEICHHS JJIEMEHTOB COEpKAHUS,
NOCBAMIEHHBIX JKOJOTHUYECKAM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHUEM TEXHUKUM U TEXHOJOTHH, a Takke OOCYyXJAeHus NpobiieM palrnOHAIBLHOTO
MPUPOJIOTIONIE30BAHNUS M KOJIOTHUECKOW O€30TTacCHOCTH.

CTepKHEBBIMU JJIEMEHTaMHM Kypca (U3MKM Ha YpPOBHE CpEIHEro oOOIIero
oOpa3oBaHusi ABJIAIOTCS (uU3MUECKHe Teopuu (POpMUPOBAHHME MPEACTABICHUNA O
CTPYKTYpe IOCTPOEHHUS (U3UYECKOW TEOpHH, PONM (YyHIAMEHTAIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX NPEICTABICHHUSIX O MPHPOJE, T'PAaHUIAX MPHUMEHUMOCTU
TEOPHil, /Uil OIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U MIPOLIECCOB).

CucTeMHO-IeATeIbHOCTHRIN TTOIXO/1 B Kypce (DU3UKH peaau3yeTcs MPexe BCEro 3a
CU€T OpraHM3alUU SKCIEPUMEHTAJIbHON AeATeIbHOCTH obOydaromuxcs. s 6a3oBoro
YPOBHS Kypca (QHU3UKH — 3TO MCIIONIH30BAHNE CHCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U JaOOPaTOPHBIX PabOT, KOTOPBIE B MIpOorpaMMe Mo Gpu3uke 00beIUHEHbI
B OOIIMIT CIICOK YYCHHUUECKUX MPAKTUIECKUX paboT. Brinenenne B yka3aHHOM MepedHe
7a00paTOpHBIX PAabOT, MPOBOAUMBIX JJISi KOHTPOJISI M OLEHKH, OCYIIECTBISETCS
yJacTHHKaMH 00pa30BaTeIbHOTO MPOIECcCa MCXOA M3 OCOOCHHOCTEH TUIAHUPOBAHUS H
ocHamleHus kabunera ¢usuku. Ilpu 3TomM obecnieunBaeTcsi OBJIaJICHHE OO0YYaIOIMIUMUCS
YMEHHUSMH MPOBOJUTH KOCBEHHBIC H3MEPEHH S, UCCIICIOBAHMUS 3aBUCIMOCTEH (PU3HMUECKUX
BEJIMYUH U TOCTAHOBKY OIBITOB I10 MPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbioe BHUMaHue yaeseTCsS PENICHNI0 pacYETHRIX U Ka4eCTBEHHBIX 3amad. [Ipu
3TOM JI pacUETHBIX 3a]1a4 IPUOPUTETOM SIBJISTIOTCS 3aJ1a4H C SIBHO 33JaHHOM (pu3ndecKon
MOJIENIBI0, TIO3BOJISIONINE TPUMEHSTh W3YYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3
OJTHOTO pa3jena Kypca, TaK M UWHTETpUpYys 3HAaHUSA U3 pa3HbIX paszzaenos. Jlms
Ka4eCTBCHHBIX 3a/1a4 TMPHOPUTETOM SIBISIOTCS 3aJaHUsl Ha OOBSICHEHWE TMPOTEKAHUS
dbuznueckux SBJICHUM M TPOILIECCOB B OKPYXKAIOIIEH >XU3HU, Tpedyromme BbIOOpa
(GU3NIECKON MOJIENN JJIsl CUTYAIH MTPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu OPI'OC COO k maTepHalbHO-TEXHUYECKOMY
oOecreyeHnto yueOHOro nporecca 6a30Bblil YpoBeHb Kypca (PU3MKH Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus JOHKEH U3ydaThCs B YCIOBHUX MPEIMETHOr0 KabuHeTa (PU3UKH UIIN
B YCIIOBHUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAyYHOTro IuKia. B
KaOuHeTe (U3MKM JOJDKHO OBbITh HeoOXxoaumoe jabopaTopHoe 000pydoBaHHE st
BBITTOJIHEHHUS YKAa3aHHBIX B MPOrpaMMe MO (U3MKE YUYCHHUECKUX MPAKTHUECKUX padoT u
JIEMOHCTPAIMOHHOE 000pYAOBaHNUE.

JlemoHCTpaionHoe o0opynoBaHue (HOpMUPYETCSI B COOTBETCTBHM C NMPUHIIMIIOM
MUHHMAJIbHOW JIOCTATOYHOCTH M O00€CleYrBaeT TIOCTAHOBKY TICPEYHCIICHHBIX B
nporpamme 1o (pru3HKe KIFUEBbIX JEMOHCTPALMN I HCCIIeI0BaHMS N3y4aeMbIX SIBICHUN



U TPOILIECCOB, SMIIMPUYECKMX M (YHIAAMEHTAJIbHBIX 3aKOHOB, HUX TEXHUYECKUX
MIPUMEHEHHUM.

JlabopaTtopHoe  oOopydoBaHUE [JII  YYCHHUYECKHMX  MPAKTHUECKUX  paldoT
dbopMupyeTcs B BUJE TEMAaTHYECKUX KOMIUIEKTOB M OOECHEUYHBAETCS B pacyére OHOTO
KOMIUIEKTa Ha JBYX oOyuaromuxcs. TemaTHuecKue KOMIUIEKTHI J1abopaTOPHOTO
000pyI0BaHUSI TOTKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HMCIIOIB30BAaHUU aHATOTOBBIX
U IUPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTENIbHBIX CHUCTEM B BUJE
1M (ppOBBIX TabopaTOpHii.

OCHOBHBIMHU LIETSIMU U3Y4YE€HHS PU3UKH B 00111€eM 00pa30BAHUH SBIISIOTCS:

e (opmupoBaHHE UHTEpPECA U CTPEMIICHUSI OOYYAIOIIUXCS K HAYYHOMY U3y4YEHUIO

IPHUPO/IBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTENH;

® pa3BUTHE MPEACTABICHUM O HAyYHOM METOJE NO3HAaHUS U (POpPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3Yy4YeHHS OCHOB
CTpOEHUS MaTepuu U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHrne yMeHUU OOBICHATH SBIICHUS C HCIOJIb30BAHHEM (HU3UUECKHX
3HAHWUN U HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue TmTpeACTaBICHUH O poilu (U3UKH JUISI Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTrkeHue 3TUX 1iefiel 00ecrieunBaeTCs pelieHUEM CIeAYIOIUX 3a/1a4 B POIIecce

U3y4YeHHsI Kypca (U3HKU Ha YPOBHE CPEAHET0 O0IIEero 0Opa30BaHMUS:

® TMpUOOpPETeHHE CUCTEMBbI 3HAHMNU 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TEOpHUSAX, BKIOYAsT  MEXaHUKY, MOJEKYSIPHYIO  (U3HUKY,
AIIEKTPOJAMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHHE yYMEHUW NPHUMEHSTh TEOPETUYECKUE 3HAHUS A OOBSCHEHUS
¢bu3znueckux SBJICHUN B MpUpOJE M JUIS NPUHATHUS MPAKTUYECKUX pELIeHHH B
MMOBCEIHEBHOM >KU3HU;

® OCBOCHHE CIOCOOOB PEIICHUs PA3IUYHbIX 33/1a4 C SBHO 3aJaHHON (hU3UUECKON
MOJIENIbIO, 33/1a4, MOJPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3JlaHue (PU3NIECKON
MOJIEH, aJIEKBaTHOW YCIIOBUSAM 3a/1a4u;

® [OHUMaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB IEUCTBUS TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHX IIPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO CpENY;

® OBJAJCHHE METOJaMHM CaMOCTOATEIBHOIO IUIAHUPOBAHMS M  IPOBEACHMS
¢u3NYeCKUX OSKCIEPUMEHTOB, aHajM3a M UHTepIperanud HHpopmauy,
OTpeJIeNIeHNs TOCTOBEPHOCTH MOJIYYEHHOT'O PE3yNIbTaTa;

® CO3JaHUE YCIOBUM JUIsl pPa3BUTUSL YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JAEATEIbHOCTH.

Ha uzyuenue ¢puznku (6a30BbIi ypOBEHb) Ha YPOBHE CPETHETO OOIIET0 00pa3oBaHUs

otBoauTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B Hefento), B 11 kiacce — 68 yacos
(2 yaca B HenemIO).



[Ipemiaraemplii B mporpaMme 1o (pu3nke nepedeHb J1a00paTOPHBIX U MPAKTHIECKUX
paboT SABIAETCS PEKOMEH/IOBAHHBIM, YUYUTENb JIeJaeT BHIOOP MPOBEAEHUS JTa00OPaTOPHBIX
paboT U OMBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEN 00yUYaroINXCs.



COJAEPKAHUE OBYYEHUA
10 KJTACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOI' O MO3HAHMS

®dusuka — Hayka o npupoje. Haydnble MeTo1bI TO3HAHUS OKpYsKaro1ero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (u3MUeCKUX sABJIEHUM U mpoueccoB. HayuHble TUIIOTE3BI.
dusznyeckue 3aK0HbI U TEOpUU. [ paHULIBI TPUMEHMMOCTH PU3NYECKUX 3aKOHOB. [IpuHIMn
COOTBETCTBUS.

Ponb u Mecto ¢pu3uku B (pOpMUPOBaHUH COBPEMEHHON HAYYHOW KapTUHBI MUpa, B
IIPAKTUYECKON JEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanorossle U IU(PPOBbIE U3MEPUTEIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe IBrxeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBHKEHUA. Cuctema
orcuéra. Tpaekropus.

[Iepemelenue, CKOpOCTh (CpelHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOM TOYKH, WX TPOCKIMH HAa OCH CHUCTeMbl KoopauHaT. CroxeHue
MEepEMEIIEHUN U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TMPSAMOJMHEWHOe JABWkeHue. ['paduxu
3aBUCUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHMs], IIyTH U NEpPEMENICHUs MaTepualbHON
TOYKH OT BPEMEHHU.

CBoOopaHOE MmajicHre. Y CKOPEHHE CBOOOTHOTO A ICHHUS.

KpuBonuHelHOe nBMXeHUE. [[BH)KEHHE MaTEepUalIbHOM TOUKH IO OKPYKHOCTH C
ITIOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA CKOpOCTh. llepuon n
yacTtoTta oOpaienus. LlenTpocTpemuTenbHoe yCKOpEeHUe.

TexHuueckue ycTpONCTBA U MPAKTUUYECKOE NMPUMEHEHHUE: CIHUAOMETp, JIBHXKEHHUE
CHapSIOB, IIEMTHBIC U peMEHHBIC MEpeIayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCYETa, WJUIIOCTpAIUs KUHEMAaTHUYECKUX XapaKTEPUCTUK
JIBUKEHUSL.

[IpeoOpazoBaHue ABUKEHUM C UCTIOIB30BAaHUEM MTPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue pABuXKEHUsS Teja, OpPOIIEHHOrO0 TMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

H3mepenue yckopeHus: CBOOOIHOTO TaIeHUSI.

HamnpaBneHnue ckopoCcTH MpHU ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, 1a6opamophule pabomul



W3yueHrne HEpaBHOMEPHOIO JBMKEHUS C LEJIbI0 ONPENEICHUsT MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXIAYy NYTSIMH, TMPOWICHHBIMUA TEJIOM 3a
MIOCJIEIOBATENIbHBIE PABHBIEC NMPOMEXYTKHM BPEMEHH IPH PaBHOYCKOPEHHOM JIBXKEHHU C
Ha4aJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne NBUKEHMS IIapUKa B BI3KOM JKUJIKOCTH.

N3yuenue nBUKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHocutensHOCTH ['ammites. llepseil 3akoH Herorona. MHepruanbHbIe
CHUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnosuniuu cui. Bropoit 3akon HeroTona miis
MartepuaibHOil Touku. Tpernii 3akoH HproTOHA /1711 MaTepUanbHbBIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tspkectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenusi (mokos, ckoibxeHus, kaueHus). Cuna Tpenus. Cyxoe
Tperue. Cuiia TpeHUs CKOJBXKEHHUS U cuiia TpeHus nokos. Koagdunument tpenus. Cuna
COINPOTHUBIICHUS TTPU JBHXKEHUH TEJIA B )KUIKOCTH WM Ta3e.

[ToctynaTenbHOE U BpaliaTeabHOE JBUKEHNE a0COMIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCHTENIBHO OCH BpaieHus. 1lnedo cuibl. YcnoBus paBHOBecHs
TBEPIOTO TENA.

TexHnueckre yCTpONCTBa U MPAKTUYECKOE MPUMEHEHUE: MOJIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUH.

CpaBHeHME Macc B3aMMOAEHCTBYIOIIUX TEJT.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AepopMalvu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUU.

CpaBHeHHE CUJI TPEHUS MOKOS, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3ydenne nBu>KeHUs: OpycKa Mo HAKIOHHOM IMIIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOUIMX B TMPYXKHUHE U
pe3uHOBOM o0pasiie, OT uX aedopmaium.

HccnenoBanue ycioBHUil paBHOBECUS TBEPAOTO TEIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKkonvl coXpaneHusn 6 mexanuke

Hmnynbec MatepuanbHOW TOYKHM (TEsa), CUCTEMBI MaTepUaIbHBIX TOYeK. Mmmyinbc
CUJIbI U U3BMEHEHHE UMITYJIbCA TeJa. 3aKOH COXPAHECHUS UMITYJIbca. PEaKTUBHOE IBUKEHUE.

Pabota cunbl. MOIIHOCTD CHUIIBI.

Kunetnueckas odHepruss MaTepualibHOW TOUkH. Teopema 00 HM3MEHEHUH
KUHETUYECKON SHEPTUH.



[TorennmaneHas sHeprus. [loTeHumanbHas »Heprus ynpyro aeGopMHUpPOBaHHOM
npyxuHsbl. [ToreHnmanbHas sHeprus Tesna BOJIU3H MOBEPXHOCTH 3EMIIH.

[ToTeHuManbHbIe U HETIOTEHIUANIbHBIE CUIIbl. CBSI3b pabOTHl HEIOTEHIUATBHBIX CHII
C U3MEHEHUEM MEXaHMYECKOW HEPIMM CUCTEMBI TEJI. 3aKOH COXPAaHEHHs MEXAHHYECKON
DHEPTHH.

Yupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHME: BOIOMET, KOIIED,
NPYXUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBM)KEHHE.

[lepexon noTeHIMAIbHON SHEPTUU B KWHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3yuenue abCONIOTHO HEYNPYroro yjapa ¢ MOMOUIbIO IBYX OAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ N3MEHEHUEM MEXaHUUECKOI 3Hepruu Tena Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. Mosiekyasipaas ¢pusuka u TepMOJAMHAMHUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TIOJOKEHUSI MOJICKYJISIPHO-KMHETHYECKOW TEOPUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe gBmxkenue. Juddysus. Xapakrep ABWKEHHS U
B3aWMO/JICVICTBHS YaCTHI] BellecTBAa. MoJiesn CTPOCHUS Ta30B, KUJKOCTEN U TBEPABIX TEI
U 00BsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojieseil. Macca u pa3Mepbl MOJIEKYIL.
KomuuectBo BemecTBa. [TocrossHaas ABoraapo.

TenoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. Illkana Ttemmeparyp
Lenbcus.

Mogens uaeanpbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOU
TEOpUHU WJCANBHOIO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa CpeHed KMHETHYeCKOu
DHEPruM TEIUIOBOIO ABWKEHUs 4vacTul raza. lllkama temmneparyp KenbBuHa. 1'a3zoBble
3aKOHbl. YpaBHeHne MenpaeneeBa—Knaneiipona. 3axkon JlanpTona. M3omporecchl B
UJCaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I paduyeckoe mpencTaBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuueckue yCcTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME JAUCKPETHOE CTPOCHUE BellecTBa, (GoTorpapuu MOJIEKyI
OPraHUYECKUX COCIUHCHUM.

OnpiThl 0 TG Y3UN KUAKOCTEH U ra3oB.

Monens OpOYHOBCKOTO JIBUKEHUSI.

Mogens onbiTa [TepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIIPHOIO B3aUMOICHCTBHUS.

Mopenb, nrocTpupyroniasi Ipupoay JaBJI€HUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThI, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSHUS UI€AJIbHOTO ra3a, U30MpOLECChI.

Vuenuueckuti axcnepumenm, 1abopamopHie pabomuol



OmnpeneneHne Macchl BO3/1yXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUN 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEX1Y TapaMeTpaMu COCTOSTHUS Pa3peKEHHOT0 Ta3a.

Tema 2. Ocnoebl mepmoouHamuku

TepmonnHamuyeckass cucremMa. BHYTpeHHsIT DSHeprus TEPMOJIMHAMMHYECKON
CUCTEMBI 1 clIOco0bI €€ n3MeHeHus. KomnuecTBo TemnoTsl ¥ paboTa. BHyTpeHHss sHeprust
OJIHOATOMHOTI'0 U€AJILHOTO Ta3a. Bubl Temmonepeayn: TemIonpoBOHOCTh, KOHBEKLUS,
U3JIy4eHUe. YJenbHas TEIUIOEMKOCTh BemecTBa. KonaudecTBO  TEIUIOTHI  MpHU
TEeIIoneperaye.

[Tonsitue 06 agnadatHom mpouecce. [lepBriif 3akoH TepMoauHaMuku. [IpuMenenue
NEPBOr0 3aKOHA TEPMOJUHAMUKH K n3onporeccam. ['padpuueckas natepnperanus paboTbl
rasa.

Bropoii 3akon TepMoguHaMuku. HeobpaTuMocTh MpoIeccoB B MPUPOJIE.

TeruoBble MamuHbl. [IpuHIUIBL AeCTBUS TemIOBBIX MamuH. [IpeoOpazoBaHus
SHEPTUU B TEIUIOBBIX MamuHax. KoadduiiueHt none3Horo AeMCTBUS TEMIOBON MAIIUHBI.
[Muxkn Kapuo m ero ko3p(dUIMEHT MOJIE3HOTO ACUCTBHS. DKOJOTHYECKHE MPOOIEeMbI
TEII0AHEPTETUKH.

TexHuuyeckue ycTpoHCTBAa M MPAKTHUYECKOE MPUMEHEHHE: JBUTaTeIb BHYTPEHHETO
CropaHus, ObITOBOM XOJIOIUIBHUK, KOHAUITHOHED.

Jlemoncmpayuu

N3meneHnre BHYTPEHHEW SHEPTUU TeJla MPU COBEPIICHUU PaOOTHI: BEUIET MPOOKU U3
OYTBLIKU TIOJT IEHCTBUEM C)KATOTO BO3AyXa, HarpeBaHue 3pupa B JTaTyHHOU TpyOKe MmyTeM
TpeHus (BUICOAEMOHCTpAITHS).

H3MeHeHne BHYTpEHHEH SHepruu (TeMreparypbl) Tea Mpy TeIuionepeaaye.

OnpIT 0 a1MabaTHOMY PACIIMPEHHIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JBHraTelsi BHYTPEHHETO CrOpaHHs, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

W3mepenue yieabHON TEeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. DPazoevie nepexoovt

[TapooOpa3zoBanrie u KoHjeHcanus. VcmapeHue u kumneHue. AOCOMIOTHas U
OTHOCUTEJIbHAsl BJIQXHOCTh Bo3ayxa. HacelmenHbld map. YaenpHass — TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JaBJICHUS.

Teépnoe Ttenmo. Kpucramnuueckue u amopduble Tena. AHHM3OTPONHS CBOWCTB
kpuctamioB. JKugkue kpuctamibl. CoBpemMeHHble MaTepuanbl. [liaBienwe u
KpUCTaJI3alus. Y aelbHas Teriora miasnenus. Cyonumanus.

VYpaBHeHHEe TeroBoro OanaHca.

TexHu4eckrue yCcTporucTBa U MPAaKTUUECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KAJIOPUMETpP, TEXHOJIOTUU TIOJIYYEHUSI COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJE
HAaHOMATEpHUaIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenue npu NOHM>KEHHOM J1aBJICHUH.

Cnoco0Obl U3MEpEeHUs BIAKHOCTH.



HaGnronenre HarpeBanust U MJIaBJICHUS KPUCTAJUIMUYECKOTO BEIECTBA.
JleMoHcTpalus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabonvl

H3mepenne OTHOCUTENBHON BIQXKHOCTH BO3/yXa.

Paznen 4. DiekTpoauHammuka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Teia. JNEKTpUYECKMH 3apsan. JlBa BuAa 3JIEKTPUYECKUX 3apsiioB.
[TpoBOAHUKY, AMBIEKTPUKA U MOJYIPOBOAHUKU. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsja.

B3aumoneiictBue 3apsgoB. 3akoH Kyiona. TodeuHblil 37€KTpUYECKHIl 3apsi.
Onexrpudeckoe noise. Hanpsyk€HHOCTH anekTpuueckoro noss. [IpuHnmn cynepnosunum
AIIEKTPUYECKUX MOJeH. JIuHuM Hanpsy)KEHHOCTH JIEKTPUUECKOTO OIS,

Pabora cun anekrpocratuueckoro mnois. IloreHnman. Pa3HocTh MOTEHIMANOB.
[IpoBOOHMKKM ¥ JUAJIEKTPUKH B DJIEKTPOCTATUYECKOM mone. JudnexkTpuyeckas
IIPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEKTpOEMKOCTh INIOCKOTO KOHIEHCATOPA.
OHeprusl 3apsyKEHHOTO KOHAECHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE:  AJIEKTPOCKOII,
BIIEKTPOMETP,  DJEKTPOCTaTUYecKas  3alluTa,  3a3eMJIEHHEe  3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN anmapar, CTPyUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMI IEUCTBUS HIEKTPOMETPA.

B3aumoseiicTBre HaAJIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE MOJIE 3aPIKEHHBIX TEI.

[TpOBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DJIIEKTpOCTaTUYECKas 3aIUTA.

JINDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOopa OT IUIOLIAAM IUIACTHH,
pPacCTOSHUSA MEXIY HUMHU U AUDJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHIEHCATOopa.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3mepenue 31eKTpoOEMKOCTH KOHIEHCAaTOpa.

Tema 2. [locmosannwtii n1ekmpuyeckuii mox. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUIl TOK. YCIIOBHS CYIIECTBOBAHMSI JEKTPUUECKOr0 TOKa. MIcToOUHMKN
Toka. Cuna Toka. [IocTOsHHBIN TOK.

Hanpsoxkenue. 3akon Oma i1 yyacTKa LEenu.

OJIEKTPUYECKOE  CONPOTUBIICHHE.  YJIEIbHOE  CONPOTHBIEHUE  BEILECTBA.
[TocnenoBatenbHOE, MapaieIbHOE, CMEIIAHHOE COETMHEHNE ITPOBOJHUKOB.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTh 31€KTPHUUECKOro
TOKa.

DNEeKTPOJBUKYILAs CUJIa U BHYTPEHHEE CONMPOTHUBICHHE HCTOYHHMKA TOKA. 3aKOH
OMa a1 osiHOM (3aMKHYTOM) 3niekTpruyeckoil enu. KopoTkoe 3amblkaHue.
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ONEKTPOHHAs NMPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb COIPOTHBIICHUS
METAJJIOB OT TeMneparypsl. CBEpXIpOBOAUMOCTb.

OnexkTpudeckuil Tok B Bakyyme. CBOWCTBA 311EKTPOHHBIX MTYYKOB.

[TonynpoBoanuku. CoOCTBEHHAas: U MPUMECHAsI MPOBOAUMOCTD MOIYIPOBOIHUKOB.
CaoiicTBa p—Nn-nepexoja. [loaynpoBoaHUKOBBIE TPUOOPHI.

DNEeKTPUYECKHUI TOK B paCTBOPAxX M PacCIlIaBax JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOIMALUsL. DIEKTPOJIU3.

OnexTpudeckuil Tok B razax. CaMOCTOATEIbHBIM M HECAMOCTOSTENBHBINA pa3psia.
Mounnus. [Inasma.

TexHHUeCcKne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOYHUKH TOKa, AJIEKTPOHArpEBATEIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHbBIE
pUOOpPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN U0, TEPMUCTOPBI U (POTOPE3UCTOPHI,
HOJIYIIPOBOJHUKOBBIN JTUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKA U HaNPsHKEHMUSL.

3aBUCUMOCTb CONPOTUBIIEHUS LIWIMHIPUYECKUX ITPOBOJHUKOB OT JUIMHBI, TUIOIIAIN
MONEPEYHOr0 CEYEHUs U MaTepuaa.

CMeniaHHOE COETMHEHNE ITPOBOJHUKOB.

[Ipsmoe  wm3MepeHme  dneKkTpoABwKymied  cwibl.  KopoTkoe — 3aMblkaHune
raJIbBAHUYECKOI0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUSI.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIJIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoli pa3psa ¥ IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSAS TPOBOJAUMOCTD TNO/A.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne cMEeaHHOro COEJUHEHUS PE3UCTOPOB.

W3mepenue HIEeKTPOABMKYIIEH CHIIBI HCTOYHUKA TOKa U €ro BHYTPEHHETO
CONPOTHBIICHHUSI.

HaGmronenue snexkrponusa.

MexnpeamerHbie CBA3H

Nzyuenne kypca ¢puzuku 6a30Boro ypoBHsa B 10 kiacce ocyniecTBisieTcs: ¢ y4ETOM
COJIEpKATEIBbHBIX MEXIIPEJIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKd, OMOJIOTMH, XUMHH,
reorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemnvlie noHamusi, CBSI3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUA: SBJICHHE, HAYYHBIM (hakT, runoresa, pu3nveckas BEeIMYWHA, 3aKOH, TEOpHs,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxka: penieHHe CHUCTEMbl YpPaBHEHUH, JHHEWHas (yHKuus, mapaboia,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIMU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBl M HX
MPOEKIIMHU Ha OCH KOOPAHMHAT, CI0XKEHUE BEKTOPOB.

buonocua: mexanmdyeckoe IBWKEHHWE B JKMBOM mpupozae, aud¢ysus, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHU3MOB (BUIBI TeIUIONEpEeaaud, TEIIOBOE pPaBHOBECHE),
IIEKTPUYECKHUE SBJICHUS B dKUBOU NpUpOJE.
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Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, XKUAKOCTEH U Ta30B,
ANEKTPUUYECKHUE CBOMCTBA METAJIIOB, SJICKTPOJIMTHYECKAS TUCCOIMALINS, TaTbBAHHUKA.

l'eocpaghus: BNaxxHOCTh BO3/1yXa, BETPBI, OApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABM)KEHHMM C HCIOJIb30BAHUEM MEXAHU3MOB, YYET
TPEHUsI B TEXHUKE, MOIUIMIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS HUMITyJbCa B
TEXHUKE (pakeTa, BOJOMET W JApPYrue), JBUTATE]Ib BHYTPEHHETO CropaHus, MapoBas
TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUU MOTYYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTUH, DIEKTPOCTATUUYECKAS
3aIluTa, 3a3eMJICHUE AIIEKTPONPUOOPOB, KCEpOKC, CTpPYWHBIN IIPUHTED,
AJIEKTPOHArpEBATENIbHBIEC MPUOOPHI, IIEKTPOOCBETUTENIbHBIEC TPUOOPHI, rajlbBAaHUKA.

11 KJJIACC

Pasnen 4. DiiekTpoauHaMmuka

Tema 3. Maznummnoe none. INeKmMpoOMaAZHUMHAA UHOYKYUA

[ToctossHHBIE MATHUTHI. B3anmoaeicTBUE NOCTOSIHHBIX MATHUTOB. MarHuTHOE MoJIe.
Bekrop MarnutHOM WHAyKUMH. [IpyHOMO Cyneprio3MiMyd MarHUTHBIX nosied. JIuHum
MarHUTHOM WHAYKUWMH. KapThHa JWMHUI MArHUTHOM HWHAYKUWH TOJSI TMOCTOSHHBIX
MarHuTOB.

MaruutHOE moJsie mpoBOAHUKA C TOKOM. KapThHa JIMHWUN WHAYKIWA MarHUTHOIO
MOJISI JUITMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJBLEBOTO IPOBOIHUKA, KATYIIKU
¢ TokoM. OnbIT Dpcrena. BzaumoeicTBre NPOBOJHUKOB C TOKOM.

Cuna AmMnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna Jlopenna, €€ MoayJib U HampaBieHHE. J[BH)KEHUE 3apsyKEeHHOM YacTHIlbI B
OJIHOPOJTHOM MAarHUTHOM Iojie. PaGorta cuitbl Jlopenta.

SIBrieHne >JIEKTPOMAarHUTHOM MHAYKUMHU. [[OTOK BEKTOpa MarHMTHOW WHIYKIIMH.
DIEKTPOABIKYIIAs CUjla MHAYKIUU. 3aKOH AJIEKTPOMarHuTHOW uHAyKuu dapasnes.

Buxpesoe a51eKkTprudecKkoe rnose. IEKTPOABHKYIIAs CHIIa MHAYKIUH B IPOBOJHHUKE,
JBUXKYILIEMCS IIOCTYNATEIBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTD. SIBnenue CaMOUHYKILIHH. DIEeKTPOABUKYIIIAS cuia
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckrue yCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHUE: MOCTOSHHBIE MarHUTHI,
ANEKTPOMATrHUTBHI, 3JIEKTPOIBUTATENbD, YCKOPUTEIN  DJIEMEHTapHbIX  YaCTHII,
WHYKIIUOHHAS T€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHHE PTIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIuHUY MHIYKIUA MAarHUTHOTO TOJIS.

B3anmMopencTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.
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HenctBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBrieHUE PNEKTPOMArHUTHOM UHAYKIWH.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOJIBUKYIIEH CWIbl HHIYKIIMA OT CKOPOCTHM W3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBrieHME CaMOMHIYKIIHH.

Yuenuueckuti sxcnepumenm, 1abopamopmsie pabomawl

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue neicTBHUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON WHIYKITUH.

Paspnen S. Kosie0aHusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUS

KonebarenpHas cucrema. CBoOOAHBIE MEeXaHUUECKHE KojiebaHus. ['apMoHnYeckue
konebanus. [lepuon, yacrora, amrmuuryga u ¢asza xonebanuil. [IpyXKUHHBIA MasTHHK.
MartemaTH4eCKUil MasiTHUK. YpaBHEHHUE TapMOHUYECKUX Konebanuil. IIpeBpamienue
SHEPTUU NPU TAPMOHHYECKUX KOJICOAHUSX.

KonebarenbHbiii KoHTYp. CBOOOIHBIC 3JIEKTPOMAarHUTHBIE KOJICOAHUSI B UCATBHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJOTUS MEXKIY MEXaHWUYECKHUMHU U DJICKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUS DSHEPIMH B  HUACATHLHOM
KoJIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromMX KoileOaHUsAX. BBIHYXKIECHHbIE MEXaHUYECKUE
kojebanus. Pesonanc. BeiHykIeHHbBIE 3JIEKTPOMArHUTHBIE KoJieOaHuUsI.

[lepemennbiii Tok. CHHYCOMIANbHBIN IEPEMEHHBINH TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U IEMCTBYIONIEE 3HAUEHUE CUIIbI TOKA U HAINPSHKEHUSL.

Tpanchopmatop. IlpousBonctBo, mnepenada U MOTPEOJICHHE DICKTPUUECKON
SHEPruu. OKOJOTMYECKHE PHUCKM TPU MPOU3ZBOACTBE HIIIEKTpodHepruu. Kynbrypa
HCIIOJIb30BAaHUS JIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HM.

TexHudeckne ycTpoHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB — Kolie0aTeNbHOW  cUCTEMbl  (TPYXUHHBIA WK
MaTeMaTHUYeCKUN MasTHHK).

HaGmronenne 3aryxaronmx KoiaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CBOOOTHBIC PTIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HANpPsDKEHUsT OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pesonanc mnpu  1mOCIENOBATEIBHOM  COEAVMHEHUU  PE3UCTOpa,  KaTyLIKH
VMHJYKTUBHOCTH M KOHJICHCATOPA.

Mopenpb TuHNN JEKTPONEPEIAUN.

Vuenuuecxuii sxcnepumenm, 1abopamophule pabomul
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HccnenoBanue 3aBUCUMOCTH TIEpUOa MalbIX KojeOaHU rpy3a Ha HUTU OT JUITMHBI
HUTU U Macchl Ipy3a.

HccnenoBanue MepeMEHHOr0 TOKa B LEMU M3 IOCJIEI0BAaTEIbHO COECIUHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 80JIHbL

Mexanuyeckre BOJIHBL, yclOBHS — pacnpoctpaHenus. llepumon. CkopocTh
pacnpocTpaHeHus U JUIMHA BOJHBL. [loniepeunslie U npo1oyibHbIE BOJIHBL. MHTEphepeHus
U TUQPaKIus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' pomkocTs 3Byka. Beicota ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBUS W3JIYyY€HUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanusi BektopoB E, B, V B snekrpomarnutHoM BonHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, IMpEeIOMIICHHE, TMojspu3anus, audpaxius,
uHTepdepenusa. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3neKTpOMarHuTHHIX BOJIH. [[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE
u OBITY.

[IpuHUUMIIBI paIMOCBSI3H U TeNEBUICHU. Pagnonokanusi.

DJEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHuueckue yCTpOWCTBA M  MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas JMAarHOCTHKAa B TEXHUKE U MEIUIMHE, pajap,
paauonpuEMHHIK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieup.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpoOCTPaHEHUE MOTIEPEYHBIX U MPOJAO0IHHBIX BOJIH.

KoneOmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpaxxeHus: M MPEJIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue nnteppepeHny u Auppakuuu MEXaHUYECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGntonenue cBsi3u rpOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIMTYIOW M 4acTOTOU
KoJie0aHuH.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJH: OTPaXCHHUE, MPEIOMIICHHUE,
noJisipu3anus, Judpaxius, HHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonrHeHOE paclIpOCTpaHEHHUE CBETA B OJHOPOIHOM
cpene. JIyu cBera. ToueyHbIN HCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OTpaxkeHus ceeta. [loctpoenne n300pakeHui B INIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKkOHBI NPETOMIIEHHUS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenoMieHusd. IlomHoe BHyTpeHHee otTpaxeHue. lIpemenbHbld  yrom  MoIHOrO
BHYTPEHHET0 OTPaXKEHUSI.

Hucnepcus ceera. CnoxxHbI cocTaB Oenoro ceera. LBer.

Cobuparoiue 1 paccenBarouiye JUH3bl. ToHkas JuH3a. DOKYCHOE paccTOsTHUE U
ontuyeckass cuia TOHKOM nuH3bL IlocTpoeHne wu3z00pakeHWid B coOMparOMIUX U
paccenBaronX JIMH3aX. POpMysia TOHKOW JIMH3BI. Y BEJIMYEHHE, JaBAEMOE JIMH3O0M.

[Ipenensr TPUMEHMMOCTH T€OMETPUYECKOU ONTUKH.
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BonnoBas onrtuka. MHTepdepennus cBera. KorepeHTHbIE MCTOYHUKU. Y CIIOBHS
HaOMIOJIeHNs MaKCUMyMOB U MHUHUMYMOB B HWHTEPPEpPEHIIMOHHON KapTHHE OT JBYX
CcUH(]a3HBIX KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceta. udpakmmonnas pemérka. YciaoBue HaOMIOACHUS TIABHBIX
MaKCUMYMOB TIPH MaJIcCHUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanust cBera.

TexHuveckue yCTpoHUCTBa U MIPAaKTUUECKOE MPUMEHEHHE: OUKH, JTyTa, (poToamnmnapar,
MIPOCKITMOHHBIN ammapar, MUKPOCKOII, TEIECKOI, BOJOKOHHAsS ONTHKA, AU(PAKIIMOHHASL
peleTKa, NOIAPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacpoCTpaHEeHHE, OTPAKEHUE U TpelIoMiIeHUE cBeTa. ONTUYeCKUe
PUOOPHI.

[TonHoe BHYTpeHHEE OTpaxeHne. Moiesib CBETOBOIA.

HccnenoBanne CBOWCTB M300paKCHHH B JIMH3AX.

Mopenn MEUKpOCKONIa, TEIECKOA.

Hab6mronenve natepdepeHum ceera.

HaGmronenue nudpakiuu cBera.

HabGmronenne qucrepcuu cBeTa.

[TonyuyeHue criekTpa ¢ MOMOIIIBIO MPU3MBI.

[TomyueHue criekTpa ¢ IMOMOIIBI0 TU(PPAKITMOHHOMN PEIIETKH.

HaGnronenue nonsipu3anuu CBETa.

Yuenuueckuti sxcnepumenm, 1a6opamopHvie pabomul

N3Mepenne noka3aresisi IpeJOMIICHUS CTEKIIA.

HccenenoBanne CBOWCTB M300paKCHHUH B JIMH3AX.

HaGnronenue nucniepcuu cBeTa.

Pa3znen 6. OcHOBBI crIeHAJIBbHOM TEOPUU OTHOCUTEJIBLHOCTH
I'paHnupl TPUMEHUMOCTH KJacCUuecKoM MexaHuku. [locTynarsl crnenuanbHOU
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTHh MOAYJISI CKOPOCTH CBETA B BAKYYME, TPUHIUIT
OTHOCHUTEJIbHOCTU DUHIITEHHA.
OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPALLICHUE JIJTNHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIbl. DHEPTHUS MOKOSL.

Paszpnen 7. KBantoBas pusnka

Tema 1. Dnemenmut K6AHMOBOU ONMUKU

®otonsl. @opmyna [Inanka cBsi3u 3HEpruu (OTOHA C €ro YaCTOTOW. DHEprus u
UMIyJbC (HOTOHA.

OtkpeiTe U uccinenosanue (orospdexra. Ompitel A. I'. CronertoBa. 3aKoHBI
dbotoaddexra. VYpaBHenue OiHmTerHa g  ¢doTtodddekra. «KpacHas rpaHUIA»
dotordpdexra.

Hasnenue cBeta. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE NEUCTBUE CBETA.
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TexHuueckue yCTpOMCTBa U  MPAKTUYECKOE TMpPUMEHEHHe: (POTODJIEMEHT,
dboTonaTuuk, conHeuHas 6aTapes, CBETOAUO/.
Jlemoncmpayuu
dotorh ekt Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKOHOB BHEUTHETO GoTOdh(DEKTa.
CBeToauon.
ConneuHnas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnwiTel Pesepdopaa mo paccesHuIO o -4YacTHIIL.
[Tnanerapuas mozaens atoma. [loctynatel bopa. M3nyuenue u norsomienrue GOTOHOB MPU
IEPEX0/Ie aTOMa C OJIHOTO YPOBHS 3HEPruu Ha Ipyroi. Bunel ciektpoB. CriekTp ypoBHER
SHEPTUH aTOMa BOJIOPOJIA.
BosHoBbie cBoiicTBa wactuil. Bomnsl ae bpoisa. KopnyckynsipHO-BOJIHOBOM
JTyaJIU3M.
CHOHTaHHOE U BBIHYKJACHHOE U3Ty4YCHHUE.
TexHuueckue ycCTpOWCTBa U MPAKTHUUECKOE MPUMEHEHHE: CHEKTPaIbHBIN aHAIIN3
(criekTpockon), Ja3ep, KBAaHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
OrnpeneneHue AJIMHBI BOJIHBI JIa3epa.
Habmronenre nuHeuaThIX CIEKTPOB U3ITYYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHwie pabonivl
HaGmronenre muHeHyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JIOKA3bIBAIOIIME  CJOKHOCTb CTpoeHHs  snapa. OTKphITHE
paauoaktuBHOocTU. OnbiThl Pesepdopna mo ompeaeneHuro coctaBa pajlOaKTUBHOIO
usnyuenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3aydeHus. BiusiHue pagnoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.
OTtkpsiTHE IPOTOHA U HeWTpoHa. HykimoHHas Mmozens siapa [eiizendepra—BaneHko.
3apsn sapa. MaccoBoe uncio siapa. M3oronsr.
Anbda-pacnan. DIEKTpPOHHBIM W MO3UTPOHHBIN Oerta-pacnajn. ['amma-uznydeHue.
3aKOH paJIMOaKTUBHOIO pacraja.
DHeprust CBsi3u HYKJIOHOB B sipe. SAnepHbie cuibl. JlegekT macchl sapa.
Snepusle peakuuu. /leieHue U CUHTES SIED.
Anepusiit peakrop. Tepmosinepublii cuntes. [IpobremMbl U MEPCHEKTUBBI SACPHOM
AHEPTreTUKU. DKOJIOTMYECKUE ACTICKTHI SIACPHON SHEPTETUKHU.
OneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeTo/1b1 HAOMIOACHUS ¥ PETHCTPAIIUU DJIEMEHTAPHBIX YaCTHIL.
dyHIaMeHTaIbHBIC B3aUMOJICHCTBYS. ENMHCTBO (PM3HUECKON KapTUHBI MUpA.
TexHuueckne YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JO3UMETpP, Kamepa
Bunscona, saepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CUY€TUrMK MOHU3UPYIOIIUX YACTHIL.
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Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomul
HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHoe M MHPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMHH.

Bun 3Bé3aH0r0 HEOa. Co3Be31usl, ipKUe 3BE3/bI, IUIAHETHI, UX BUJIUMOE JBUKEHHUE.

Conneynas cucrema.

Connne. Conneunas akTuBHOCTh. Mctounuk sHeprun CoJiHIAa U 3BE31. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHUKU. J[MarpaMma «CHEKTpaJIbHbIN KJIACC — CBETUMOCTb». 3BE3/IbI
[JIABHOM MOCIEA0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJisl 3BE3]T TTIABHOU
1ocJie1oBaTeNbHOCTU. BHyTpeHHee crtpoeHue 3BE34. COBpPEMEHHBIE NPEACTABICHUS O
MPOUCXOKACHUU U 3BOTIONUU COJIHIIA U 3BE3/1. DTalbl )KU3HU 3BE3]I.

Mueunsiii [Tyt — Hamia INanaktuka. [lonoxxenue u nuxenne ComnHia B ['amakTuke.
Tunsl ranakTuk. Paguoranaktvky u kBa3zapbl. YEpHbIE BIPHI B SIpaX TATAKTHK.

Bcenennasi. Pacmmpenue Bceenennoit. 3akon Xa0O6na. Pa3z0eranuwe rajgakTuk.
Teopust bonbmoro B3peiBa. PenukroBoe n3nyuyeHue.

MacmrabHas cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnnie npo6iemMbl aCTpPOHOMUH.

Yuenuueckue nabarooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUI JIJISI OTIPEENICHUs MOJOXKEHUST HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11st CEBEPHOTO MOJyIIapus U SIPKUAE 3BE3/IBI.

Hab6monenus B reneckon JIynsl, mianer, Maeunoro ITyTu.

O0o0mariee NOBTOpeHue

Ponb ¢u3ukm U acTpOHOMHHM B YKOHOMHYECKON, TEXHOJOTHUECKOM, COIMATIbHON 1
ATUYECKON cdepax AeATETLHOCTH YeJOBEKa, Pojib U MECTO (U3UKU U aCTPOHOMHUU B
COBPEMEHHON HAy4YHOW KapTHHE MHUpa, posib (U3MUECKON Teopuu B (HOPMHUPOBAHUHU
npeicTaBiIeHUul o0 (u3myeckoil KapTUHE MHUpa, MECTO (U3MYECKOW KapTUHBI MUpa B
00IIIeM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O TIPUPOJIE.

MesxknpeameTHblie CBA3H

Nzydenne kypca ¢puznku 6a30Boro ypoBHs B 11 kiacce ocymiecTBIsETCS ¢ y4ETOM
COJIepKATEIbHBIX MEXIIPEAMETHBIX CBA3EH ¢ KypcaMud MaTeMaTWUKH, OMOJIOTHH, XUMUU,
reorpadyy U TEXHOJIOTHH.

Mesxcnpeomemnvle nousamusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOIO
MO3HAHMS: SIBJICHUE, HAy4YHbIH (DaKT, TUmore3a, pu3nueckas BEeITWYWHA, 3aKOH, TEOPHS,
HaOII0ICHNE, YKCTIEPUMEHT, MOJICITUPOBAHKE, MOJIEIh, U3MEPEHHE.

Mamemamuka: pelIeHUE CUCTEMbl ypaBHEHUMN, TPUTOHOMETPUYECKHUE (PYHKIIUU:
CHHYC, KOCHUHYC, TAaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPbl M HX NPOCKIMU HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB, IMPOU3BOJIHBIC
DIIEMEHTAPHBIX (YHKIUN, TPU3HAKHA MOAOOUS TPEYrOJbHUKOB, OMPEICICHHUE TUIOIIATH
II0CKKUX (GUryp u o0bEma Ted.
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Buonozus: snextpuueckue SBJIEHUS B )KUBOU MPUPO/E, KoeOaTeabHbIe ABUKCHHUS B
’KUBOU MIPUPOJIE, ONTUYECKUE SABJICHUS B )KUBOU NMPUPOJE, NEUCTBUE PAUALIMU HA KUBbIE
OpraHU3MBlI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINUECKasi CTPYKTypa TBEPABIX TeEl,
MEXaHHU3Mbl 00pa30BaHMS KPUCTAJUIMUECKON PEIIETKH, CIEKTPAIbHBINA aHAIM3.

l'eocpaghusi; MarHUTHBIE TONIIOCA 3EMIIM, 3aJIeKH MArHUTHBIX Py, (poTochEéMka
3€MHOM MIOBEPXHOCTHU, IPEJICKA3aHUE 3EMIIETPACEHUN.

Texnonocus:  JMHUM  BJEKTpoNepenad, T[EeHepaTop  INEpPEMEHHOro0  TOKa,
AIIEKTPOABUIATENb, UHAYKIIMOHHAS 1€Yb, pajap, PaIUONPUEMHHK, TEJIEBU30D, AHTCHHA,
tenepon, CBU-neus, MpOEKIIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COTHEUHas OaTapes.
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NJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Duszukay Ha YpOBHE CpEAHEro OOIIEro
oOpa3oBanusi (0a30BbIi YpOBEHb) J[IOJDKHO OOECIEUUTh JOCTHKEHHE CIIEAYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHUSA YydeOHOro mnpenmera «DU3MKa» TOIHKHBI
oTpakaTb ~ T'OTOBHOCTb M CIIOCOOHOCTh  OOYy4YalIIUXCS  PYKOBOJCTBOBATHCS
chopMupOBaHHOM BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OPUCHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXJEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO 00IIeCTBa, pacHIMPEHUE KUZHEHHOTO OIbITa M OIbITa JACSITEIHHOCTH B
IIPOLIECCE peaTnu3alii OCHOBHBIX HANPABICHUN BOCHUTATEIBHOM NEATEIBHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpa:xaIaHCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMK OOydYalomerocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMCKOr0 00IIECTBA;

MIPUHATHE TPaJIALIMOHHBIX 00111eueT0BEYECKUX T'YMaHUCTUYECKHUX 151
JIEMOKPaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JACSATEIBHOCTh B HHTEpPECAaX TIPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHOM OpraHu3alllyg;

YMEHHUE B3aUMOJECHCTBOBATH C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBHUH C UX
GyHKIIUSMU U HAa3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHON M BOJOHTEPCKOM JEATETbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTb POCCUMCKON IPa’KJaHCKON UIEHTUYHOCTH, NATPUOTU3MA;

LIECHHOCTHOE OTHOLIEHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JIOCTHIKECHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(OpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYAllMI0O W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JIESITENbHOCTU YYEHOTO;

OCO3HAHME JJUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas JCTETHUKY HAay4HOTO TBOPYECTBA,
npHCyIIero GU3NIECKON HAyKe,

5) Tpy10BOT0 BOCTIUTAHUS:

WHTEPEC K pa3lnyHbiM cepaM MpodecCHOHATHLHOU NEATEeTbHOCTHA, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOM M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN BBIOOP OymyIIeH
npodeccun U peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIAHbL;
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TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 001acTH (PU3UKH
Ha TMPOTSDKCHUH BCEH KU3HMU;

6) 3K0JIOrHYeCcKOro BOCIIUTAHUS

c(hOopMUPOBAHHOCTH PKOJIOTHYECKON KYIbTYpPHhI, 0CO3HAHKE TJI00ATBHOTO XapaKTepa
HKOJIOTMUECKHUX ITPOOIIEM;

MJJaHUPOBAaHUE WM OCYIIECTBIICHHE ICHCTBHI B OKPYXKAIOIICH cpele Ha OCHOBE
3HAHUA LEJIEN YCTOWYMBOIO Pa3BUTHS YEI0BEYECTBA;

pacuIupeHue OmbITa ACATEIRHOCTH JKOJIOTHUYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCSI 3HAHUH 110 (HHU3UKeE;

7) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKH;

OCO3HAHME IEHHOCTH HAYYHOW JESITEIIbHOCTH, TOTOBHOCTh B IMPOIECCE M3yUEHUS
(U3UKH OCYIIECTBIATH MPOCKTHYIO U UCCIICIOBATEILCKYIO IEITEIbHOCTh WHIUBUIYaIbHO
U B TpYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA
ba3oBble JJoruyeckue aeMcTBUA:

CaMOCTOSTEIHHO (DOPMYJIMPOBATH U AKTyAIM3UPOBATH MPOOJIEMY, pacCMaTPHUBATh €€
BCECTOPOHHE;

ONpEACIATh 1NN AEATCIbHOCTH, 3a/1aBaTh MTapaMeTPbl U KPUTEPUHU UX JTOCTHKECHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX
SIBIICHUSX

pa3pabaTbiBaTh IUTAH pEIICHUS MpoOJieMbl C YYE€TOM aHaIW3a HMMEIOUTUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JAESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN 1€ TEIIbHOCTH;

KOOPJIMHUPOBATH M BBHITIOJIHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHHUE MPU PEIICHUN KU3ZHEHHBIX MTPOOIIEM.

ba3oBble uccienoBarTe/ibCKHe 1eHCTBUSA .

BJIAJICTh HAYYHOHW TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHATUSMHU W METOAaMHU
dbuznueckoit HayKH;

BJIQJIETh HABBIKAMHU Y4E€OHO-UCCIEAOBATEIBCKOW W TPOCKTHON JACSATEIHLHOCTH B
obnacT (PU3HUKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY METOJIOB
pereHus 3a1a4 GU3NIECKOTO CoJIepKaHusl, TPUMEHEHUIO PAa3IMYHBIX METO0B IMO3HAHUS;

BJIAJIETh BUAAMH JAEATEIHHOCTH MO MTOJIYYEHUIO HOBOT'O 3HAHUS, €T0 UHTEPIIPETALINH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B Pa3IMYHBIX YUCOHBIX CHUTYaIMsAX, B TOM YHUCJIE TIPU
CO3/1aHUU YY€OHBIX MMPOEKTOB B 001aCTH (PU3UKH;
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BBISABJIATH IPUYMHHO-CIIEACTBEHHBIE CBSA3M U aKTYaJIM3UPOBATH 33]1a4y, BbIIBUIaTh
TUIOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHThI JUISl J0Ka3aTelIbCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATH ITIOJYYEHHBIE B XOJE PEIICHMs 3aladd Pe3yJbTAThl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN IESTENBHOCTH,
B TOM YUCJIE NIPU U3YUYEHUU (DU3UKU;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMEThb  IEPEHOCUTh 3HAaHUS 1O (QU3MKE B  MPAKTUYECKYI0  00JIacTh
KU3HEEATENBHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTEN;

BBIIBUTAaTh HOBBIE UJIEH, IPEUIaraTh OPUIMHAIBHBIE MIOAXOAbI U PEILCHUS;

CTaBUTh IPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PELICHUS.

Pabora ¢ undopmaunmeii:

BJIa/ICTh HABBIKAMHU TMOJIyYCHHUS HMHPOpMALUUU (PUIUYECKOTO COJAEpPKAHUS U3
VUCTOYHUKOB DPa3HBIX THUIOB, CaMOCTOATEIBHO OCYIIECTBIATh IIOUCK, aHAJM3,
CUCTEMAaTH3alMI0 W HHTEpHpeTaluio WHGOPMAlUU PpPA3IUYHBIX BUAOB U  (popm
IIPEICTaBICHUS;

OLICHUBATh IOCTOBEPHOCTh MH(POPMALIUU;

UCMOJIb30BaTh CPeICTBa MH(OPMAITMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 33]a4 ¢ COOJII0/IEHUEM
TpeOOBaHUN HPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHts,
IPABOBBIX U 3TUYECKUX HOPM, HOPM HHPOPMALIMOHHON O€30IaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJAEP)KaHUs B PAa3IUYHBIX (popmarax ¢ yd4éTom
Ha3HayeHusT MHQPOpMallMd W IEJIEBOM ayJIWTOpUH, BbIOMpas ONTUMAJIbHYIO (GOpMy
IPEICTABICHUS U BU3YyaIU3aLl1u.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC YUYeOHbIe 1eiiCTBUA:

OCYIIECTBIISITh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH JESITEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(PIUKTHBIX CUTYaIlMi U CMSTYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U MHIMBU1yaJIbHON pabOThI;

BBIOMPATh TEMATHKY U METOJbl COBMECTHBIX JACHCTBUI ¢ yU4ETOM OOLINX HHTEPECOB
Y BO3MOYKHOCTEN Ka)KJI0r0 4ieHa KOJUIEKTUBA,

IIPUHUMATDH L€ COBMECTHOMN AESATEIBbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUS 1O €€ NOCTHKEHHIO: COCTABIATH IUIAH IEUCTBUH, PACIIPEAEIATh PO C yUETOM
MHEHUH yYaCTHUKOB, OOCYKJIaTh pe3yJbTaThl COBMECTHOM pPabOThI;

OLICHWBATh KAueCTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHHKAa KOMAaHIbl B OOIIUIt
Pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaylaraTb  HOBBIE  IPOEKTHI, OLEHMBATh HJEU C IO3UIUU  HOBU3HBI,
OPUTMHAJIBHOCTHU, TPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBJIATH ITO3UTUBHOE CTPATErMYECKOE MOBEIACHUE B PA3JIMUHBIX CUTYaLUsX,

MMPOABJIATh TBOPUECTBO U B006pa)IC€HI/I€, OBITH HWHUIIMATUBHBIM.
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PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIe JeHCTBUS
Camoopranuszanms:

CaMOCTOSTEIBHO OCYIIECTBIATH MO3HABATENbHYIO JIEATEIBHOCTD B 001acT (QU3UKU
Y aCTPOHOMMH, BBISBIISTH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIBHO COCTaBJIAThH IJIAH PELIECHUs PACUETHBIX M KA4YE€CTBEHHBIX 3a]ad,
IUTaH BBINIOJIHEHUS PAKTHYECKON padOThI ¢ yUETOM UMEIOILIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEU U IPEANIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacHIMpsATh paMKU y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAOYTECHUH;

JieraTh OCO3HAHHBIN BBIOODP, aprYMEHTHPOBATH €T0, OpaTh Ha ce0st OTBETCTBEHHOCTh
3a peuIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CcrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO IPYAULIUUA B 00nacTH (HU3MKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJIa/ICTh HaBBIKAMHU I[103HABATEIBHOM pEQIIEKCHMM KaK OCO3HAHMSI COBEPIIAEMBIX
JIEMCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MpUEMBI pediekcuy JUIsl OLEHKH CHUTyallud, BBIOOpAa BEPHOTO
penieHus;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHS TI0 UX CHUYKEHHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MIPU aHATIU3€E PE3YIbTATOB AESITEIbHOCTH;

NPUHUMATDH ce0s1, TOHUMAsi CBOU HEJAOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB AESITEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKHU.

B mponecce AOCTHKEHHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHMS MPOrPAMMBI 10
dbu3uKe 75 ypOBHS CpeAHEro 001ero oopa3oBaHus y 00y4JaromuXxcs COBEPIICHCTBYETCS
HYMOILIMOHANTBHBIA UHTEIUIEKT, IPEIOoJIaratoniuii cChOpMUPOBAHHOCTS:

CaMOCO3HAHMSI, BKJIIOUYAIOIIEr0 CIOCOOHOCTh MOHHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHUE, BUACTHh HAMPABICHUS Pa3BUTHUSI COOCTBEHHON 3MOIMOHAIBHON Cdepbl, OBITh
YBEPEHHBIM B cele;

CaMOpPETYJIMPOBaHMUs, BKIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJalTUPOBATHCA K AIMOLMOHAIBHBIM
W3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEN MOTHBAIMHU, BKIIFOUAIOIIEH CTPEMJIEHUE K JOCTHKEHUIO 1IEJIU U YCIIEXY,
ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

AMIATHM, BKJIKOYAKOUIEH CIOCOOHOCTh IOHMMAaTh 3MOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU OOIICHHS, CHIOCOOHOCTh K COUYBCTBHIO U
COIEpPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpAaUBaTh OTHOLIEHUS C
JIPYTHMH JIFOJIbMU, 3a00THTHCS, IPOSIBIISITH MHTEPEC U pa3perniaTh KOH(IUKTHI.
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HPEIMETHBIE PE3YJIBTATDBI

K xonny o0yuenuss B 10 kiacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpPax poiab M MecTo (U3MKM B (POpMHUpPOBAHUU
COBPEMEHHOM HAyYHOI KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH,
B [IPAKTUYECKON eATEIBHOCTH JIIOCH;

YUUTBIBATH  TpaHUIBl NPUMEHEHHUS  U3YYEHHBIX  (PU3MYECKUX  MOJEIeH:
MaTepuajbHas TOYKa, MHEpLUajIbHAs CHCTEMa OTcuéra, abCOJIOTHO TBEPJOE TEIO,
UJCalbHBIM a3, MOAEIH CTPOCHHUS Ta30B, JKUJIKOCTEM W TBEPABIX TeEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps/] IPU pelIeHNN (PU3NUECKUX 3a/1ay;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXAaHHKH,  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUHM  CTPOECHMsSI  BellecTBa U
ANEKTPOJIMHAMUKUA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIUMHEWHOE IBUKEHUE,
CBOOOJHOE MaJieHue TeJ, JABM)KEHHE MO OKPYKHOCTH, MHEPLUs, B3aUMOJACHCTBHE Tell,
muddy3us, OpOYHOBCKOE JBUXKEHUE, CTPOCHUE KUIKOCTEH M TBEPJIBIX TEJ, U3MEHEHUE
o0béMa Tel NpH HarpeBaHUM (OXJAXKJACHHH), TEIJIOBOE paBHOBECUE, HCIApEHUE,
KOH/JICHCAlIUsl, [JIABJICHUE, KPUCTAJUIN3AlMs, KUTIEHUE, BIAXXHOCTh BO3/lyXa, MOBBIIICHUE
JABJICHUS Ta3a MpU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBS3b MEXIY NapaMeTrpamMu
COCTOSIHUS T'a3a B U30IIPOLIECCaX, AIEKTPHU3ALUS TEIl, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAaHWYECKOE JBUIKEHUE, UCIONIb3yS (U3HUECKUE BEITUYHHBL:
KOOpJMHAaTa, MyTh, IEpEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUIIa, UMITYJIbC Tela,
KUHETUYECKasl YHEPrusi, MOTEHIMAIbHASI SHEPTHs, MEXaHu4Yeckas paboTa, MexaHHn4ecKas
MOIIHOCTh; MPU ONMUCAHWUU MPABUIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX O00O03HAYEHUS M EIUHUIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLIUE JTAHHYIO
(bu3NYeCKyI0 BETUYHUHY C IPYTUMHU BETUYHMHAMY;

ONKCHIBATh U3YyUEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS, UCIIOIbB3YS
¢dbu3nueckre BEIMUYMHBIL: JaBJICHHE Ta3a, TeMIeparypa, CpeaHss KHHETUYEeCKass SHEeprus
XA0TUYECKOTO JBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHsI1 SHEprusi, padbora rasza, Kod(PPHUIMEHT TMOJIE3HOTO JeHCTBUS
TEIUIOBOTO JIBUTATENS; TPU ONMHMCAHUM TPABWIBHO TPAKTOBATh (DU3UUECKHA CMBICI
UCIOJIb3YEMbIX BEJIMYMH, HX OOO3HAYeHUs M €AUHULBI, HaXOAUTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PM3UYECKYIO BETUUUHY C APYTUMH BETUUMHAM;

ONKCHIBATh HM3YYEHHbIE 3JEKTPUUECKHE CBONCTBA BEIIECTBA U DJIEKTPUUYECKUE
SBJICHUST (TIPOLIECCHI), HCMONb3ysd (PU3UUECKHE BEIUUYMHBI: DIEKTPUUECKUN 3apsij,
AIIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh MOJIs, MOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB; MPHU
OMHMCAHUH TPABWIBHO TPAKTOBATh (DU3UYECKUI CMBICT HCIIOJIB3YyEMbIX BEIWYUH, UX
0003HaYEHUS! W EAUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTUMH BEITUYMHAMU;

aHANIM3UPOBATH (PU3NUYECKUE MPOLIECCHI U SBJICHUS, UCIIONB3Ys (PU3NYECKUE 3aKOHbI
Y TPUHLUIBL 3aKoH BceMmupHoro tsarotenusi, |, |l u Il 3axonsl HproToHa, 3akoH
COXpaHEHHMs] MEXaHUYECKOW HHEpruu, 3aKOH COXpAaHEHUs UMIYJbCa, MPUHIUI
CyNepHno3uLMU CUJ, NPHUHLMII PAaBHONpPABUS HMHEPUUAIBHBIX CHUCTEM OTCUETa,
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MOJIEKYJISIPHO-KUHETUYECKYI0O TEOPHIO CTPOEHHs BEIECTBAa, a30BbIE 3aKOHBI, CBS3b
CpelHel KHHETHMYECKOW »SHEPruu TEeIUIOBOrO JIBIXKEHUS MOJEKYJl C aOCONIOTHOM
TEMIIEPATYpOl, MEpPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS DIIEKTPUUYECKOTO
3apsiga, 3akoH Kynmona, mpu 3TOM pa3nuuarh CIOBECHYIO (OPMYITHPOBKY 3aKOHa, €ro
MaTEMaTH4YECKOE BBIPAXKEHNE U yCIIOBUS (TpaHULIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHUHIIMIIBI JEHCTBUS MAIMH, MPUOOPOB M TEXHHUUYECKHX
YCTPOICTB; pa3inyaTh YCIOBHs X 0€30M1aCHOTO MCIOIb30BaHUS B IOBCETHEBHOM )KU3HU;

BBITIOJTHSATH YKCIIEPUMEHTBI IO UCCIIET0OBAHUIO (PU3NYECKUX SIBJICHUM U MTPOLIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHUH, NpU 3TOM (OPMYIHPOBAThH
npobiieMy/3ailady W THUIOTE3y YYEOHOro OHKCIEpUMEHTa, cOOMpaTh YCTAHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUS, TPOBOJUTH OIBIT U (POPMYIUPOBATH BHIBOJBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIUYUH, IIPU I3TOM
BbIOMpATh ONTUMAJIBHBIN CITOCOO M3MEPEHUS U HCII0Ib30BAaTh U3BECTHBIE METObI OLICHKU
MOTPEMIHOCTEN U3MEPECHUN;

UCCIIEIOBATh 3aBUCUMOCTU MEXAY (PU3MUECKUMU BEITUYMHAMM C MCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIHTATHI
MOJIYYUEHHON 3aBHUCHUMOCTH (PM3MUECKUX BEJIWYUH B BUJE TaOMUI W rpaduKoB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIEA0BAHUS;

coOro1aTh MpaBuiia 6€30MacHOro TpyAa MPU MPOBEIEHUHU UCCIIEI0BaHUN B paMKax
y4eOHOr0 HKCIIEPUMEHTa, y4eOHO-UCCIIEeI0BATEILCKON U TPOEKTHOM JEeSTEIbHOCTH C
MCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U TaOOPAaTOPHOTO 00OPYI0BAHUS;

pemarb pacy€THBIC 3a/la4ydl C SBHO 33/JIaHHON (DU3MYECKOW MOJENbI0, UCIONIb3Ys
¢u3nueckue 3aKOHbl M TMPUHLUIIBI, HAa OCHOBE aHalIM3a YCJIOBHS 3aJaud BbIOMpaTh
bu3nUecKyI0 MOJIeNb, BBICTATh PU3NYECKUE BEIMYUHBI U (HOPMYITbI, HEOOXOAUMBIE IS
e€ peleHusi, TPOBOAUTH PACYETHl U OLEHUBATH PEATbHOCTH IMOJIYYEHHOTO 3HAYCHUS
(U3UYIECKON BETUUNHBI;

pemiatb KauecTBEHHbIE 3a/ayd: BBICTpAaUBATh JIOTMYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PacCyXKICHHUH ¢ OMOPOil Ha U3yYCHHBIE 3aKOHbI, 3AKOHOMEPHOCTHU U (pU3HUecKre
SIBJICHUS;

UCMOJb30BaTh NPU PEUICHUH Y4YEeOHBIX 3a/1ad COBpPEMEHHbIe HH()OPMALMOHHBIE
TEXHOJIOTUH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMU U TIPEICTABICHUS yueOHOU
U HAy4YHO-TIONMYJSpHOW HHGOpMAIUM, TOJIYYSHHONM U3 pa3lIUYHBbIX HCTOYHUKOB,
KPUTHYECKH aHAJIM3UPOBAThH MOJy4aeMylo HH(OpMaIHIo;

OPUBOANTH TPUMEPHl BKJIAJa POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHUE IMPOIECCOB OKPYKAIOLIET0 MUpPA, B Pa3BUTHE TEXHUKHU H
TEXHOJIOTHI;

UCTIOJb30BaTh TEOPETHUECKUE 3HAHUS TO (PU3MKE B TOBCEIHEBHOW >KM3HH JUIS
oOecrieyeHusi O€30MACHOCTH TpU  OOpalleHuu ¢ npudopaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, JJsI COXPAHEHHUS 3/I0POBbS U COONIONCHUS HOPM HKOJIOTUYECKOTO
MOBE/ICHUSI B OKPYKAIOIIEH cpeJie;

paboTaTh B IpYIIE C BHIIOJHEHUEM PA3IMYHBIX COLUANIBHBIX POJIEH, JIAHUPOBATH
paboTy rpyIIIbl, palMOHAIBEHO paclpenesaTh 00s13aHHOCTH U MJIAHUPOBATh EATEIHHOCTD
B HECTaHJAPTHBIX CHUTyallUsX, aJ€KBaTHO OLICHMBATh BKJIaJ KaKIOTO U3 YYaCTHHKOB

IpynInbl B pellieHne paccMaTpuBaeMoi poOIeMbl.
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K konmy oOydyenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpOBHE
JIOJDKHBI OTpaXxaTh c(hOPMUPOBAHHOCTh y 00YYAIONINXCSl YMEHUH:

JEeMOHCTPUPOBAaTh Ha TMpHUMEpax poidb U MecTo ¢GU3UKu B (HOPMUPOBAHUHU
COBPEMECHHOM HAyYHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH,
B TIPAKTUYECKON AEATEIHHOCTH JIOACH, IIEIOCTHOCTh U €AWHCTBO (DU3MUECKON KapTHHBI
MUDA;

YYHUTHIBATh TPAHUIIBI MPUMEHEHUS M3YYCHHBIX (DU3UYECKUX MOJEICH: TOUYCUHBIN
DIIEKTPUYCSCKUHN 3apsifl, JIyd CBETa, TOYCUHBIH MCTOYHUK CBETA, sJCpPHAs MOJETh aTOMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO si/Ipa MPH peIIeHnN GU3NIECKHUX 3a]1ad;

pacmo3HaBaTh (pu3HUecKue sBICHUS (TIPOIIECCh) H OOBSICHATH HX HA OCHOBE 3aKOHOB
AIIEKTPOJMHAMHUKA W KBAHTOBOW (DU3WKH: SIIEKTPUYECKas IMPOBOAUMOCTH, TEIUIOBOE,
CBETOBOE, XHMHUYECKOEC, MAarHUTHOE JCHCTBHUS TOKa, B3aMMOJCHCTBHE MAarHUTOB,
ANIEKTPOMArHUTHAS MHAYKLUS, JACUCTBHE MArHUTHOTO MOJI HA MPOBOJHUK C TOKOM W
IBWOKYIIUKACSA 3apsj, OJCKTPOMArHUTHBIC KOJeOaHWsI W BOJHBI, MPSIMOJHHEHHOE
pacipoCTpaHEHUE CBETa, OTpPaXCHHE, IMPEIOMIIEHHE, WHTeppepeHuus, audpakuus u
MoJISIpU3aliis CBeTa, JWCIEpcHs cBera, (orolnekTpuueckuii 3ddekr (pororddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBCHHE JIMHEWYATOrO CIEKTpa aToMa BOJOPOJa,
€CTeCTBEHHAS U UCKYCCTBCHHAsI PAIMOAKTHUBHOCTD;

ONKCHIBATh W3YYEHHBIC CBOWCTBAa BEIIECTBA (DIEKTPUYECKHE, MAarHUTHEIE,
ONTUYECKHE, DIICKTPHYCCKYIO MPOBOJUMOCTh PA3IUYHBIX CpPEI) U 3JICKTPOMArHUTHBIC
SBIICHUSI (TIPOIECCHI), UCTIONB3Ys (PU3UUECKHE BETMYUHBI: DIIEKTPUUECKUAN 3apsij, CHiia
TOKa, DJJICKTPUYECKOE HANpSHKCHHE, DIICKTPHUECKOE CONPOTHBIICHUE, Pa3HOCTh
MOTEHINATIOB, YJIEKTPOABIKYINAS Crila, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJISA, CHJIa
Awmmnepa, cwia JlopeHna, WHIYKTUBHOCTh KATYIIKH, SHEPTUS JJICKTPUYECKOTO U
MarHWTHOTO TIOJIEH, TIEPUOJT U YacTOTa KojeOaHui B KoieOaTeTbHOM KOHTYpE, 3apsii U
CHJla TOKa B IpOLIECCE€ TapMOHUYECKUX DJICKTPOMArHUTHBIX KoyieOaHul, (hoKycHOe
paccTossHMEe W ONTHUYeCKas cuja JUH3bI, TpPH ONMHCAHWUU TPABUIBHO TPAKTOBATH
bu3nuecKkuii CMBICT WCIIOJIB3YEMbIX BEJIMYHMH, UX 0003HAUYCHUS] U €IUHUIIBI, YKAa3bIBAThH
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BEJTHUUHY C IPYTUMH BETUYNHAMU;

OIKCHIBATh U3yUYCHHbIC KBAHTOBBIC SIBJICHHUS M MPOLIECCHI, UCIIONB3YS (hU3HUECKUE
BEJIMYUHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 9YaCTOTA CBETA, SHEPTHUS
¥ UMITyJIbe (POTOHA, IEPUO/ TTOTypacnaaa, SHEPTHsl CBA3H aTOMHBIX siiep, IPU OMUCAHUU
NPaBUJIBLHO TPAKTOBATh (PU3MUECKUN CMBICT UCTIOIB3YEMbIX BETMYHMH, UX 0003HAUCHUS U
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIONINE JaHHYIO (U3MYECKYIO BEIUYHHY C
JIPYTHUMH BEJIMYUHAMU, BBIUYUCIIATH 3HAUCHHE (PU3NYECKON BEIIMYUHBI,

aHAJTM3UPOBAThH (PU3MUECKUE TIPOIIECCHI U SIBICHUS, UCTIONB3YS (PU3NIECKHUE 3aKOHBI
U NpUHIUINGL 3aK0H OMa, 3aKOHBI TOCJETOBATEILHOTO W MapaieIbHOIO COCIMHEHUS
NPOBOJHUKOB, 3akoH JDkoyms—JIeHa, 3aKOH AIIEKTPOMAarHUTHON WHAYKIIMH, 3aKOH
NPSMOJIMHEHHOTO PAaclpOCTPaHEHUs CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI
NpeJIOMJICHHSI CBETa, ypaBHEHWE ODWHINTEWHa sl (HoTodPdeKTa, 3aKOH COXPAHCHUS
YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPHUUECKOTO 3apsiaa, 3aKOH
COXpaHEHHUSI MacCOBOTO YHCJa, MOCTYIaThl bopa, 3aKOH paJnoakTUBHOTO pacmajna, mpu
ITOM pa3InyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €I0 MAaTEMAaTHUYECKOE BBIPAKEHUE U

ycJIoBHS (TpaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;
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OTpEJIeNIATh HaIpaBieHUE BEKTOpa WHAYKIMM MArHUTHOTO TOJS MPOBOJAHHKA C
TOKOM, CUJIbl AMIiepa 1 cuiibl JlopeHna;

CTPOUTh M ONUCHIBaTh H300pakK€HHE, CO3/1aBAEMOE IUIOCKHM 3E€pKaJoM, TOHKOMH
JIMH30M;

BBITIOJIHATh YKCIIEPUMEHTBI IO UCCIEA0OBAHUIO (PU3NUYECKUX SIBJIECHHUI U MPOLIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEpPEHHil: mpu 3ToM (GOpMYyIHpPOBATh
npoOneMy/3aiauy M TUIOTE3y YYEOHOro HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIJI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OIBIT U (POPMYITUPOBATH BHIBOBL;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIUYUH, IIPU 3TOM
BBIOMpATH ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U UCTIONb30BaTh N3BECTHBIE METObI OLICHKU
IOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKUX BEJIIMYUH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUN: TMpU OSTOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATh pE3YJIbTaThl
MOJIYUEHHOM 3aBUCHUMOCTH (DM3MUECKHX BEJIWYUH B BUJE TaOMUIl U rpadukoB, nenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

coOroaTh MpaBuiia 6€30MacHOTO TPy/Aa MPHU MPOBEICHUN UCCIIeI0OBAaHUN B paMKax
y4eOHOro HKCIIEPUMEHTA, Y4eOHO-UCCIEA0BATENbCKON U MPOEKTHON JEATENBHOCTU C
HCIOJIb30BAHUEM U3MEPUTETBHBIX YCTPOUCTB U TaO0OPATOPHOTO 000PYI0OBAHUS;

pemarh pacy€THbIE 3a/layd C SBHO 3a/JlaHHON (PU3MYECKONW MOJEINbI0, MCHOJb3YS
dbusznueckue 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAllM3a YCJIOBUSA 3a/ladyd BBIOMPATH
($u3NYECKYI0 MOJIENb, BBIACTATh (PU3NUYECKUE BEIUYUHBI U (DOPMYIIbl, HEOOXOAUMBIE TS
e pelieHusi, TPOBOAUTH PACUEThl M OLIEHUWBATH PEATbHOCTH IMOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BETUYUHBI;

pelaTth KayeCTBEHHBIC 3a/ladyd: BBICTPAMBATh JIOTUYECKU HEMPOTUBOPEUHBYIO
HEMOYKY PACCYX ICHUM C OIOPOM Ha U3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUS,

UCIIOJIb30BAaTh MpPH pPEHIeHHH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJIOTUH JUJIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMHN U IPECTABICHUS yueOHOU
U Hay4dHO-TIOMYJSIpHOM MH(OpMAIMHM, TMOJYYEHHOM W3 pPa3jIMYHbIX HCTOYHUKOB,
KPUTHYECKU aHATTM3UPOBATH MOTyYaeMylo HHPOPMAIIHIO;

OOBSCHITh TPUHITUIBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS X 0€30MaCHOI0 UCMOIb30BAHUS B TOBCEITHEBHOW KU3HU;

IPUBOJIUTh MPHUMEPHl BKJIAaJa POCCHUICKUX U 3apyOeXHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B 0OBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KU3HM IS
oOecrieueHusi 0€30MaCHOCTH TMpH OOpalIeHWH C NpUOOpaMH U TEXHHUYECKUMU
yCTpOICTBaMU, Ui COXPAHEHMsI 3[0pOBbS M COOJIOJEHUS HOPM HKOJIOTMYECKOIrO
MOBEJICHUS B OKPYKAIOIIEH CpeJIe;

paboTaThk B pYIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLUATIBHBIX POJIEH, MIaHUPOBAThH
paloTy rpymisl, palMOHAIBHO PACIIPENENATh 00A3aHHOCTH U TUNIAHUPOBATH JEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYalUsX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXXJIOTO M3 YYaCTHHKOB
IpyIIBI B pELIEHHE pacCMaTpUBAEMON TPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauvecTBO 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/mn Konrpoasnbie IIpakrnyeckue
NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. PUSUKA U METOAbI HAYUHOT'O TIO3HAHUA
11 du3MKa U METOJIbl HAYYHOTO 5 bu6mmoreka LIOK
' TIO3HAHUSI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6anorexa IJOK
2.1 K
vHeMatitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aumamitia https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3 6 1 1
AROHBL COXPAHCHIL B MEXQHIIKC https://m.edso0.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETHYECKOH TCOpUH https://m.edsoo.ru/7f41bf72
bu6 OK
3.2 OCHOBBI TEPMOJMHAMUKH 10 1 Hommotexa Il

https://m.edso0.ru/7f41bf72
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ArperaTHble COCTOSIHUS BEIIECTBA. bu6mmoreka [IOK
3.3 5
da30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Pazngen 4. OJIEKTPO/IUHAMMUKA
bu6anorexa IIOK
4.1 1
D7IeKTpOCTATHIE 0 https://m.edsoo.ru/7f41bf72
4.9 [1OCTOSTHHBIN 3JIEKTPUYECKUI TOK. 12 bubanoreka HOK
' Toku B pa3IMUHBIX cpesiax https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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11 KUIIACC

KoaunyecTBo 4acos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposBbie)
KonTpoabusie IIpakTnyeckue
n/n NMporpaMmmal Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. JIEKTPOIUHAMUKA
11 MarauTtHoe noe. 11 1 3 bu6anorexa IIOK
' DJNIeKTpOMAarHuTHAsE HHIYKITUS https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHudeckue u 9 1 bu6mmoreka LIOK
' 3JIEKTPOMArHUTHBIC KOJIeOaHHsI https://m.edsoo.ru/7f41c97c
99 MexaHuueckue u 5 1 bu6anorexa IIOK
' AJICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 0) 10 3
HHia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUAIBHON TEOPUU

OTHOCHUTECJIBHOCTHU

Wroro no pasneny

4 1

bu6anoreka IJOK
https://m.edsoo.ru/7f41c97c

Pa3znea 4. KBAHTOBAS ®PU3UKA
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bu6mmoreka [IOK

4.1 JJIEMEHTHI KBAHTOBOUW ONTHKHA 6 https://m.eds00.ru/Tf41c97c
bu6mmoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bu6anorexa IIOK
4.3 ATOMHOE SApO > https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

51 DJIeMEHTBI aCTPOHOMUHU U 7 1 bu6nmnoreka [JOK
' acTpopH3UKU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIHIAIOIHIEE IOBTOPEHUE
bu6anorexa IIOK
6.1 4
Obobuaiouee nopTopeiie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I1O 68 4 7
I[TPOTPAMME
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MpoLIHYPOBAHO, MPOHYMEPOBaHO
1l CKPENMeHo neyaTbio_3 O
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