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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHs Ha YpOBHE CPEAHET0 00111er0 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOXKEHHM W TpeOOBaHWUU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pazoBaTesibHOM MporpaMmbl, peacTaBiaeHHbIX B PI'OC COO, a Takxke
c yuérom denepaibHOl paboyeil mnporpaMMbl BOCHUTAHUS W KOHUEMLUU
npenoaBanus yueobnoro npenmera «du3nka» B 00pa3oBaTEIbHBIX OPraHU3AIIAIX
Poccutiickoii @eaepannn, pean3yOInX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.
Copeprkanue mporpaMmbI 1o (PU3KKe HAMpaBIeHO Ha (HOPMUPOBAHHNE €CTECTBEHHO-
HAayIHOW KapTHHBI Mupa oOydarommxcs 10—11 kmaccoB nmpu oOydeHHH UX (PU3HKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIESITEILHOCTHOTO moaxoaa. [Iporpamma
no ¢usuke coorBercTBYyeT TpedboBanusiM @DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yibTaTaM OOyYEHHUs], a TAaKKe
YUUTHIBAET HEOOXOJUMOCTh pealld3alMid MEXIPEIMETHbIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU MpeMeTaMu. B Hell onpeensitoTcsi OCHOBHbBIE
1EeIM u3ydeHus: GU3MKU Ha YPOBHE CPEAHEro 00111ero oopa3oBaHus, MIaHUPyEeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).
[Iporpamma 1o gu3uKe BKIIOYAET:

o IUIAHUPYEMBIC PE3YJIbTaThl OCBOCHUS Kypca (U3MKK HAa 0a30BOM ypOBHE, B

TOM YHCJIC TIPEIMETHBIE PE3YJIbTAThI MO T0/IaM 00YUYEHUS;

e cozepkaHue yaeOHOTo mpeameTa « Du3nKay 1mo rojgaM 00ydeHusI.
du3rka KaK Hayka o Hanbosee OOIMX 3aKOHAX MPUPOJBI, BBICTYIAsl B KAYECTBE
y4eOHOTO MpeaMETa B IIIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJIA]l B CHCTEMY 3HaHUH 00
okpyxaromem wmupe. llIkonbHbI Kypc (u3umku — cucTeMooOpa3yromuid A
€CTECTBEHHO-HAYYHBIX Yy4€OHBIX MPEAMETOB, IMOCKOJIbKY (U3UUYECKUE 3aKOHbI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouoyoruei,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  OMpeAeNiseT XapakTep UM pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MATEPHAJIOB C 3a/laHHBIMU CBOMCTBaMM U Jpyrux. M3yueHue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B GOPMHPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHbI
Mupa oOydJarormuxcsi, B (opMUpOBaHHE yMEHUN MPUMEHATh HAYYHBIM METOJ
MIO3HAHUS TIPU BHITIOJTHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.
B ocHoBy kypca pu3uku 17151 ypOBHS CPETHETO OOIIEro 00pa30BaHUs IMOJIOKEH PSJT
uJiel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBLI €70 TOCTPOCHHS.
Hoess yenocmumocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTUYECKH
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuas U3 BCEX Pa3esioB (DM3UKH, BKIFOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.
Hoes eenepanuzayuu. B COOTBETCTBUM C HEMl MaTepuas Kypca pu3nku oObeTUHEH
BOKpYr (usmyeckux Teopuid. Benymmm B Kypce sBisieTcss (OpMHpPOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.
Hoes eymanumapuzayuu. EE peanuzainus MpeanosaraetT MCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA



(bu3UKY C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTUIECKUMH MPOOIeMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypc Qusnku mpeanonaraer 3HaKOMCTBO C
IIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTUYECKUX TMPUIIOKEHUN H3YUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peansyeTcst TOCPEACTBOM BBEICHUS JIEMEHTOB COJCPKAHUS,
MOCBSIIEHHBIX 3KOJOTHYECKUM IMPOOIeMaM COBPEMEHHOCTH, KOTOPhIE CBS3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJIOTHH, & TAKXKE 00CYKICHUS TIPOOIIEM pariiOHATBHOTO
TIPUPOIOTIOIB30BAHUS W SKOJIOTUUECKON OE30TTaCHOCTH.

CrepKHEBBIMU d3JIEMEHTaMU Kypca (U3MKKM Ha YypOBHE CPEIHETO OOIIeTro
obOpasoBanus SBIAIOTCS (pu3myeckue Teopuu (HOpMHUPOBAHHWE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUST (U3UIECKON TeOpHH, posii (yHIAMEHTAIBHBIX 3aKOHOB U
MIPUHITUTIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/IS, TPAHHUIIAX MPUMEHUMOCTH
TEOPUH, JIJISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).
CucTeMHO-esITeIbHOCTHBIHN MOIX0/] B Kypce (PU3UKU pean3yeTcs MPexkIe BCero 3a
C4€T OpraHM3ali dKCIEPUMEHTAIBHOW JAesITeNbHOCTH oOydatrommuxcs. s
0a30BOr0 YpOBHSA Kypca (DM3HKH — 3TO HCIIOJIb30BAaHHUE CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B TPOTpaMMe
no ¢usznke oObEAMHEHBI B OONIUMH CIHUCOK YYCHHYECKHX MPAKTHYECKUX PaboT.
Brigenenne B yka3aHHOM TepedHe J1abopaTOpHBIX pPaldOT, TMPOBOAUMBIX IS
KOHTPOJISL U OIICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOTO MpoIecca
UCXOJII U3 OCOOCHHOCTEW TMUIAaHUPOBAHUS W OCHAIeHus kabunera Qusuku. [lpu
9TOM oOecrmeunBaeTCsl OBJAJCHUE OOYYaIOMMMHCS YMEHUSMH IPOBOJUTH
KOCBEHHBIC HM3MEPEHUS, HMCCICOBAHUS 3aBHCUMOCTEH (M3MYECKUX BEIUYUH U
MTOCTAaHOBKY OITBITOB MO MTPOBEPKE MPEITIOKEHHBIX THITOTES.

Bonwioe BHUMaHUE yenseTcs penieHuIo pacyETHRIX U KaueCTBEHHBIX 3aad. [Ipu
ATOM Il pacyETHBIX 3a7a4 MPHOPHUTETOM SIBISIOTCS 3aJa4dl C SIBHO 3aJaHHOMN
GuU3MYECKO MOZENbI0, TO3BOJIAIONINE TPUMEHATh W3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjienia Kypca, TaK W UHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. [|Jis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIIIOTCS 3a/laHUs Ha
oOBsICHEHHE TpPOTEeKaHUs (U3MUECKUX SBICHUH M TIPOIECCOB B OKpY)KAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONENH AN CHUTyallMd MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO x maTepuanbHO-TEXHUYECKOMY
obecrieueHn0 yueOHOTO Tporiecca 0a30BBIA YpOBEHb Kypca (DH3WKH Ha ypOBHE
cpemHero o61mero 0o0pa3oBaHMS OJDKEH HM3Yy4aThCsl B YCIOBHUSIX TPEIMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKIA. B kabmHeTe Pu3uku JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyJOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMe TIO0
du3HMKe YICHHUECKUX MPAKTUYECKUX PabOT M IEMOHCTPAIMIOHHOE 000pYI0BaHHE.
JleMoHCTpanMoHHOE 000pyI0BaHHEe (GOPMHUPYETCS B COOTBETCTBHH C MPUHITUTIOM
MUHUMAJIBHON JOCTAaTOYHOCTH M OOECIEYMBAET IMOCTAHOBKY IEPEUYUCIICHHBIX B
nporpaMMe o (pu3uKe KIFOUYEBBIX AEMOHCTPAIUN IS UCCIISIOBAHUS U3ydaeMbIX
SBIICHUH W TIPOIIECCOB, SMIUPUYECKHX W (PyHIAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX MIPUMEHEHHH.



JlaGopatopHoe oOopyaoBaHHME Ui YYCHHUYECKUX TMPAKTHUYECKHX  padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydarouuxcs. TeMaTruyeckue KOMIUIEKThI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AQHAJIOTOBBIX M LU(POBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPUHA.

OCHOBHBIMHU LEJIIMHU U3y4eHUsI PU3UKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:

o (opMupoBaHHE HWHTEpPeCa U CTPEMJICHHS OOy4Jaloumxcs K HAyYHOMY
W3YYCHUIO TPHUPOABI, Pa3BUTHE WX WHTEIUICKTYadbHBIX W TBOPUYECKHUX
CIOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (HOpPMHpPOBAHHE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

« (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yJibTaTa U3yueHHUs] OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHue ymeHUN OOBSCHATD SIBICHUS C UCIIOJIB30BaHUEM (PU3UUECKUX
3HaHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

o (opmupoBaHue mUpenCTaBICHUA O POJM (PUMKKU A1 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JocTikeHue H3THX 1ielied O0ecrneyuBaeTcsi pelIeHUuEM CIEAYIoNMX 3a1ady B
npoliecce u3yyeHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHuUs:

o TpuOOpETEeHNEe CUCTEMBI 3HAHUI 00 0OIMMX (U3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKJIIOYAS MEXaHUKY, MOJEKYJSIpHYI0O (DHU3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKHY;

o (opmMupoBaHHE yMEHUI TPUMEHSATH TEOPETUUECKUEC 3HAHUS JIJIST OOBSICHEHUS
(bU3UYEeCKUX SBICHHUN B PUPOJIE U JIsl MPUHSITHS MPAKTUIESCKUX PEIICHUH B
MMOBCEHEBHOM JKHU3HHU;

e OCBOGHHE CHOCOOOB pPEIICHMS] Ppa3IMYHBIX 3a37a4y C SBHO 3aJaHHOU
dbu3nyeckoil MoOAENblo, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSITEIbHOE
co3anue GU3NUEeCcKo MOJIENH, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;

o TIOHMMaHHWE (PUBNYECKUX OCHOB M TMPHUHIIMIIOB JEUCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOTMUYECKHUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOILILYIO
cpeny;

e OBJAJCHUE METOJAMH CaMOCTOSATEJILHOIO IUIAHUPOBAHUS U MPOBEICHUS
(bU3UYEeCKUX HKCIIEPUMEHTOB, aHalKW3a W HWHTEpHpeTanuu WH)OopMaIuu,
OTpezieNieHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yNbTaTa;

e CO3JaHWE YCIIOBUHM I Pa3BUTHUS YMEHUM IPOEKTHO-UCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydyenme ¢usuku (06a30BbIi ypOBeHb) Ha YpPOBHE CpEIHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemelii B mporpamMme 1o pusuke nepevyeHb 1ad0opaTOPHbIX U MPAKTUYECKHUX
paboT sBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JellaeT BBIOOpP MPOBEACHHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEU
00yJaroImMXcs.



COJAEPXKXAHME OBYUYEHUASA
10 KJTACC

Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 NMO3HAHUS

®usnka — Hayka o npupoze. HayuHble METOIbI MO3HAHUS OKPYKAIOIIETO MHUPA.
Ponp skcnepyuMeHTa M TEOpUH B MPOLECCE MO3HAHUS NPUPOIbI. DKCIEPUMEHT B
buzuke.

MopenupoBanue (PU3NYECKUX SBJICHWM U MpoIrecCoB. HaydHble THUMOTE3HI.
duznyueckre 3aKOHBI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponb 1 mecTo Gu3uku B HOpMUPOBAHUM COBPEMEHHOW HAYYHON KapTUHBI MHpPA, B
MIPAKTUYECKOM JEATENBbHOCTH JIFOJCH.

Jlemoncmpayuu

AHanorosble U U(PPOBbIE U3MEPUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe nBuxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEeHUA. Cucrema
orcué€ra. Tpaekropusi.

[lepemenienue, CKOPOCTh (CpeIHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaibHOW TOYKH, MX MPOEKIHMH HAa OCU CHUCTEMBbI KoopauHat. CroxeHue
MEPEMELICHHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE MaBWkeHue. [paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUS.

KpuBonuHeitHoe nBmkeHue. J[BUKEHUE MAaTepUaIbHOW TOYKH IO OKPYKHOCTH C
MIOCTOSIHHOM 1O MOMYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOPOCTh.
[lepuon u yactora obOparnieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHU4eCcKre yCTpPOMCTBa M MPAKTUUECKOE MPUMEHEHHUE: CHUIAOMETpP, IBUKEHUE
CHApSII0B, LICTIHBIE U PEMEHHBIE TIEPE/IAUH.

Jlemoncmpayuu

Mogens cucrtembl OTCUETa, WILTIOCTPALIMS KHUHEMATUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenue paBwkeHus Tena, OpOIIEHHOTO TOJ VYIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaieHUS.

Hanpagnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHre HEPaBHOMEPHOIO [IBMXKEHUS C LIEJIbIO OINPEeICHUsT MIHOBEHHOU
CKOpPOCTH.



HccnenoBanue COOTHOIICHUSI MEXKIY MyTSMH, MOPOWJCHHBIMU TEJIOM 32
MOCJIEAOBATENbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHUM TIPU PAaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Tpunuun otHocutenbHOCTH ['anmuies. IlepBeiii 3akoH HeroTtoHa. MHepiumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uniuu cuji. Bropoit 3akon HprotoHa s
MaTepuaabHOU TOUKH. Tperuit 3akoH HeroTOHA 1151 MaTepUaTbHBIX TOYECK.

3akoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. [lepas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenusi (mokosi, ckojibkeHwusi, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbXKEeHUsl U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuita conpOTUBIIEHUS PU IBUKEHUU TEJa B AKUJKOCTH WIIN Ta3e.
[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CcHJIBI OTHOCHUTENBHO OCH BpailieHus. [lnedo cumnpl. YcmoBus paBHOBecHs
TBEPJIOTO TEJIA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHNE: TTOAIIUITHUKH, IBUKEHNE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUIum.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui. CiaokeHue Cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niehopmaruu.

HesecoMocTs. Bec Tena npu yCKOPEHHOM TMOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHUJI  YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pE3MHOBOM 00pa3siie, OT uX aedopmariuu.

HccnenoBanne ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.
Tema 3. 3aKkonvl coxpanenus é mMmexanHuke

NMnynbc MaTepuanbHOM TOUKH (Tesa), CUCTEMbl MaTepHAbHBIX TOYeK. Mmybe
CUJIbI U W3MEHEHHE UMITYJbCa TeJla. 3aKOH COXPAaHEHUs UMIyJibca. PeakTuBHOE
JBH>KCHUE.

PaboTa cuibl. MOIITHOCTH CHITBI.

Kunernueckass »Heprusi MarepuaibHO Toukud. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TotenmanbHas sHeprud. [loTeHuuanbHas SHeprus ynpyro aeGopMupOBaHHOU
npykuHbl. [loTeHunanpHas sHeprus Tenaa BOJIM3U MOBEPXHOCTH 3€MIIH.



[ToTeHmanpHbBIE M HETIOTEHIIMAbHBIE CUITBI. CBSI3b PaOOTHI HETTOTEHITUATBLHBIX CHIT
C U3MEHEHUWEM MEXAaHMYECKOM DSHEPrUd CHUCTEMBI Tel. 3aKOH COXPAHEHUS
MEXaHUYECKOUN SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: BOJIOMET, KOIED,
NPYKUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

W3y4yenune abCOMOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IBYX OJWHAKOBBIX HUTSIHBIX
MAasITHUKOB.

HccnenoBanue cBsizu pabOThI CUITBI C UBMEHEHUEM MEXaHUUECKOW SHEPTUHU Teja Ha
IIpUMEpPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast QU3NKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOM TEOPUU M HX OIBITHOE
obocHoBaHnue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep OBWKEHHUS U
B3aMMOJECUCTBUS 4YaCTUIl BelmlecTBAa. MoAEnu CTpPOEHHUsI Tra30B, XUJIKOCTEU H
TBEPIBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeeid. Macca u
pa3mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosinHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmnepatyp
Llenbcus.

Mogens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKOM
TEOpUM HJEATBHOTO Tra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeaHen
KMHETUYECKOW HEPIrUH TEIUIOBOrO ABMKEHMs vacTull rasa. Illkama temmnepatyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HanproHa. WM3ompouecchl B HICATBHOM Ta3€ € MOCTOSHHBIM KOJHWYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
nzo0apa.

TexHHYecKue ycTpoicTBa U MPAaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEMIECTBA, (GOTOrpaduu MOJICKYI
OPraHMYECKHUX COCAUHECHUI.

OmnwiTel 10 U GYy3UN KUIAKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO JBUKEHUS.

Mogens onsita IllTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSL.
Mogens, nurocTpupyronias Mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OMnBIThL, WUTFOCTPUPYIOIINE YPABHEHUE COCTOSHUS UAEATBHOTO ras3a, U30MpoLEeCCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

OmnpeneneHre Macchl BO3/ayXa B KIAaCCHOM KOMHAaTe Ha OCHOBE U3MEpPEHU 00bEMa
KOMHAThI, JaBJICHUS U TEMIIEPATYPhI BO3lyXa B HEM.



HccnenoBanmne 3aBUCUMOCTH MEXY TapaMETPAMU COCTOSTHUS Pa3pEKEHHOTO rasa.
Tema 2. OcHoébl mepmoouHamuKku

TepMoanHamMuueckass cucremMa. BHYTpPEHHsAs DJHEPrusi TEPMOJIWHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoandectBo Temnotel U padota. BHyTpenHsis
DHEpPrusi  OAHOATOMHOrO  HWJEabHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeJIbHAs TEMJIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTh NpH TEIIIONEpeaaye.

[Tonsitue 06 agrnabatnom nponiecce. [lepsriii 3akoH TepmoauHamuk. [Ipumenenue
MEPBOTO 3aKOHA TEPMOJMHAMHKHU K HM3omporieccaM. ['paduueckas mHTepIpeTanus
paboTHI rasa.

Bropoii 3akoH TepMmoarnHaMuku. HeoOpaTUMOCTh IIPOIIECCOB B MPUPO/IE.
TennoBele MammHbl. [IpuHIUIIEI AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBanus
SHEpruM B TEIIoBbIX MammnHax. KosdduimeHT mone3Horo newcTBUs TEIIOBOU
mMamuHbl. [ukn KapHo u ero ko3 GuiueHT noiae3Horo 1eicTBrs. JKOJI0THYECKUE
pOOIEMBbI TEIJIOIHEPTETUKHU.

TexHuyeckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEN SHEPrUU TeJla MPU COBEPIIEHUU pabOThI: BBUIET IPOOKU U3
OYTBUIKH MOJ] IEUCTBUEM CKATOTr0 BO3/lyXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOKe
NyTEM TpeHUs (BUACOIEMOHCTPALIUS).

M3meHeHne BHyTpEeHHEN SHEPIuM (TeMIlepaTypbl) Tela Ipy Teruionepeaaye.

OmneIT M0 aAabaTHOMY PACHTUPEHUIO BO3TyXa (OTBIT C BO3IYIITHBIM OTHUBOM).
Mopenu mapoBoil TypOWHBI, JBHUTATENS BHYTPEHHETO CTrOpaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomol

HN3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepezamnuvie cocmosnus eeuiecmea. Pazoevie nepexoonl
[TapooOpa3oBanue u koHjaeHcauus. Mcnapenwe u xunenue. AOCONIOTHAs U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellieHHBIM nap. YaenpHas TemoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépnoe tenmo. Kpucrammmueckue u amopdHble Tena. AHU30TPONHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TeruioTa miaBienus. CyOaumanus.

VYpaBHEHHUE TEIIOBOTO OajaHca.

TexHuuyeckue ycTpocTBa U MPAKTUUECKOE TPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTUHU MOJYYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCIIEC
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Llemoncmpayuu

CBOIICTBa HACBHILLICHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanust v MiaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.
JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

DJeKTpu3anusl Tel. DJIECKTPUUECKU 3apsi. JIBa Buaa SIEKTPUYECKUX 3apsJIOB.
[IpOoBONHUKM,  OUAJIEKTPUKA W TOJYOPOBOAHUKK. 3aKOH  COXpPAHEHUSA
AIEKTPUYECKOTO 3apsia.

BzaumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHbId 3JIEKTPUUYECKUIN 3apsij.
OnekTpuueckoe rmoje. Hanpspk€HHOCTh  AiekTpuueckoro motig.  [IpuHnun
CYyHEPHO3ULIMMU BJIEKTPUUECKUX MOoJeh. JIMHUM HanpsHKEHHOCTH AJIEKTPUUYECKOTO
oJIsl.

Pabora cmim snexkrpocratmyeckoro moiid. Ilorenmuan. Pa3HOCTH MOTEHITMAIOB.
[IpoBOAHUKM W OUAIEKTPUKU B DIEKTPOCTATHUECKOM Tosie. [luanekTpuueckas
MPOHULIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. INEKTPOEMKOCTh IUIOCKOrO KOHJEHCATopa.
DHeprus 3apsHKEeHHOT0 KOHJIEHCaTopa.

TexHudeckue yCTpONCTBA UM  MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOTI,
AIEKTPOMETP, JJICKTPOCTATHYECKas 3allluTa, 3a3eMJICHHE DJIEKTPOINPHUOOpPOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN armnapar, CTPyHUHBINA NPUHTED.

Jlemoncmpayuu

Y CTpONUCTBO U MPUHIKUI IE€UCTBUS SJIEKTPOMETPA.

B3anmoneiicTBUe HA3IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAM ILJIACTHH,
PACCTOSIHUS MEK1Y HUMU U TIUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOT0 KOHIEHCaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3MepeHue 3eKTpPOEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmosannstit 3n1exkmpuueckuit mok. Toxu 6 paznuunvix cpeoax
DJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTro Toka. ICTOUHUKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 1iig yyacTka 1enu.

DNEKTPUYECKOE  COMPOTUBIICHHE.  YJIEIbHOE  COMPOTUBIICHHE  BEIIECTBA.
[TocnenoBaTenbHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.
Pa6ora snektpudeckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTb 371€KTPUIECKOTO
TOKA.

DJIEKTPOJBUKYIIAsl CUJIa U BHYTPEHHEE COINPOTUBIIEHWE MCTOYHMKA TOKA. 3aKOH
OmMa 117151 TIOJTHOM (3aMKHYTOM ) AiekTprueckoit 1ienu. KopoTkoe 3aMmbIkaHue.
DJIEKTPOHHAs POBOAUMOCTh TBEPJBIX METAUIOB. 3aBUCHUMOCTb COIPOTHBIICHUS
METaJIOB OT TeMIlepaTypbl. CBEpXIMPOBOIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TomympoBomauku. CoOCTBEHHAS ¥ IPUMECHAS TIPOBOJUMOCTH TTOJIYIIPOBOTHUKOB.
CaoiicTBa p—n-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOPAX M pacIlIaBax JIEKTPOJIUTOB. DICKTPOJUTUYECKAS
JTCCOIUAIIMS. DIEKTPOIIU3.

DneKTpu4ecKuii TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSATEIBHBIN pa3psi.
Mounnus. [1nazma.

TexHuyeckue yCTpouCcTBa U MPAKTHYECKOE NMIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocrar, HCTOYHUKHU TOKa, AJIEKTpOHArpeBaTEIbLHBIC IPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIC TIPHOOPHI, TEPMOMETP CONPOTHBIICHUS, BAKYYMHBIH JUO,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, TOTYPOBOJHUKOBBIN U0/, TaTbBAHUKA.
Jlemoncmpayuu

M3mepeHne CHITbl TOKA U HAIIPSDKCHMS.

3aBUCHMOCTH COMTPOTUBIICHUS ITUIMHAPUYECKUX MPOBOTHUKOB OT JIJTMHBI, TUTOIIAIA
MONEPEYHOT0 CEYEHHUS U MaTepuaa.

CwmerniaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipssmoe  u3MepeHue  DSIEKTPOABIKYIIeH  cuibl. KopoTkoe  3aMblKaHUE
raJlbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONIPOTURJICHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AIEKTPOIHUTOB.

W ckpoBoii pa3psia M IPOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSS MPOBOJIUMOCTD JIMO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne CMEMIaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepenne dIeKTPOJBIDKYIIEH CHIIBI HMCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHBJICHUS.

Habnronenue snekTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a3oBoro ypoBHs B 10 Kiacce oCymecTBISETCS C y4éTOM
COJICPKATENIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMud MaTeMaTHUKH, OMOJIOTHH,
XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsmusi, CBSI3aHHBIE C H3YYCHHUEM METOJ0B HAYYHOTO
MO3HAHUS: SIBJIICHWE, HAay4YHBIM (akT, rumore3a, pusnueckas BeTWYWHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MO/JIEIb, U3MEPEHUE.
Mamemamuxa: penieHue CUCTEMbl ypaBHEHHMM, JuUHEHHas (QyHKOHS, mapaboda,
runepOona, uX rpa@ukd W CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTaHI€HC, OCHOBHO€ TPHUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKIIMK Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanndeckoe JBW)KEHHE B JKHBOM mpupojae, auddys3us, ocmoc,
TEIMJI000MEH JKMBBIX OPTaHWU3MOB (BUIBI TETUIONEPEIaUuH, TEIJIOBOE PAaBHOBECHE),
AJIIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEJ, )KUJIKOCTEH U Ira30B,
ANIEKTPUYECKUE  CBOMCTBA  METAUIOB,  DJEKTPOJUTHYECKas  JAUCCOIMAIIUs,
rajJbBaHMKA.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUe ABM)KCHHUM C HCIIOJIB30BAHMEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOJUIMITHUKH, UCIIOIb30BaHNUE 3aKOHA COXPAHEHHUS UMITYJIbCa B
TEXHUKE (pakeTa, BOJOMET U APYTHE), IBUTraTelh BHYTPEHHETO CrOpaHusi, mapoBas
TypOuHa, OBITOBOW XOJOJUIBHUK, KOHIMUIIMOHEP, TEXHOJOTUU TMOJYyYEHUs
COBPEMEHHBIX MATE€pUaJOB, B TOM YHUCJIE€ HAaHOMATEPUAJIOB, U HAHOTEXHOJOTHUH,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3€MJICHUE JIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
IPUHTEP, AJIEKTpOHArpeBaTeNbHbIe MPUOOPHI, IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajabBaHUKA.

11 KIIACC

Paznen 4. JnekrpoanHamuka

Tema 3. Maznummnoe none. 1eKmpomazHUMHAA UHOYKUUS

[TocTosiHHbIE MarHuThl. B3aumMoaeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noje. Bektop marautHOM MHAYKIMU. [[pyHIMN Cyneprno3uiiui MarHUTHBIX MOJIEH.
Jluauum MarauTHOM wuWHAyKIMU. KapThHa JIUHUNA MArHUTHOM HWHIYKUUAHW TOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1ojie NpoBOAHMKA C TOKOM. KapTuHa JNUMHWNA MHAYKIUH MarHUTHOTO
MOJIsl JUIMHHOTO MNPsIMOTO MPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA,
KaTylKu ¢ TokoM. OnbIT Dpcrena. B3anmoaeiicTBre NpoBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MoAylb W HampaBieHUE. J[BUKEHUE 3apsSKEHHOW YacTHUIIbl B
OJTHOPOJHOM MarHUTHOM I1oje. PaboTa cubl Jloperma.

SIBiieHME 3JIEKTPOMArHUTHOM MHAYKIHMHU. [IOTOK BEKTOpa MAarHMTHOW WHIAYKIIUU.
DONEKTpOJBIKYIAA CHUJIa HWHIAYKIUU. 3aKOH S3JEKTPOMArHUTHOM WMHAYKIUU
QDapanes.

BuxpeBoe »snekTpuueckoe moJsie. ODNEKTPOJABUXKYIIas CHJIa HHAYKIUM B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIATEBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.
[IpaBuno Jlenua.

NHaykTuBHOCTH.  SIBJIEGHME  CaMOMHAYKIIHH. DJIEKTPOABMKYIIIAs  CHUJIa
CaMOWHIYKIIUH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHuueckue yCTpoOWCTBa W MPAKTUUECKOE MPHUMEHEHUE: MOCTOSTHHBIE MAarHUTHI,
AJEKTPOMArHUTHI, JJIEKTPOJBUIaTENlb, YCKOPUTEIM SJIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHue aneKkTpoMariuTHOM HHAYKIMHU. [Ipasuiio Jlenua.



3aBUCUMOCTh DJJICKTPOABUKYIIEH CHJIbI HHAYKIIMM OT CKOPOCTH WM3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

W3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NeMCTBUSI HIOCTOSSHHOTO MarHWTa Ha PaMKy € TOKOM.

HccnenoBanue sIBIECHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Paznen 5. KoJsiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

Konebarenbnas cuctema. CBoOOHBIE MeXaHHUECKHE Konebanus. ['apMoHnyeckue
konebanms. Ilepuon, wacrorta, ammiutyna u (asa konebanmii. [IpyxuHHBIN
MasiTHUK. MaTemMaTHuecKUil MasTHUK. YpaBHEHHE TapMOHUYECKHX KOJECOAHMH.
[IpeBpaliienrie sHeprun NPy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubliit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATIBHOM
K0J1e0aTeTbHOM KOHTYDE. AHanorus MEXKITY MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJsiebanusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenre o 3aryxammuX KojeOaHUsX. BbIHyXJIeHHbIE MeXaHUYEeCKHe
Kojebanus. Pezonanc. BeiHyKIeHHbIE 3JIEKTPOMarHUTHbIE KOJICOaHUsI.
[Tepemennsiii Tok. CUHYCOUAANBHBIN NEPEMEHHBINH TOK. MOIIIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUYEHUE CUJTbI TOKA U HAIIPSKEHMUSL.
Tpanchopmarop. Ilpow3BoacTBO, Tepemada W MOTPEOJICHHWE DIICKTPHUCCKOU
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B TOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOHWCTBa M NMPAKTUYECKOE NMPUMEHEHUE: DJIEKTPUYECKUNA 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIiepeay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojieOaTenbHOM  cHCTeMbl (IPYXUHHBIA WA
MaTEeMaTUYECKU MAsITHUK).

HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabGnronenue pe3onanca.

CB0OOHBIE AIEKTPOMArHUTHBIE KOJIeOaHNs.

OcumwinorpaMmbl  (3aBUCUMOCTH CHJIBI TOKAa W HAIpsDKEHUS] OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu  mocienoBaTENbHOM — COCIMHEHHM  PE3UCTOPa,  KaTYILIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH MEPUOIA MAIIBIX KOJIEOAHUM Ipy3a HA HUTH OT JJTUHBI
HUTU U MaccChl rpy3a.

HccnenoBanre NMEpEMEHHOTO TOKAa B LEMHM M3 MOCIEI0BATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyILIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKMpPOMAZHUNIHbBLE 60JIHbL



Mexanuueckue BOJHBI, ycioBUsi pacnpocTpaHeHus. llepuwoa. CkopocTtb
pacnpocTpaHeHusT W JJiuHa BOJIHBL. [lomepeuHble W TOPOJOIBHBIE BOJIHBI.
WUuTtepdepenius u nuPpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3JIyYE€HUS DJIEKTPOMATHUTHBIX BOJIH.
B3aunmnuas opuentanus Bexktopos E, B, V B anekTpoMaruutHoil BosiHe. CBoMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOIspu3auus, AUPpaKius,
unTepdepenius. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.

[ITkama >meKTpOMarHUTHBIX BOJIH. [IpyUMEHEHWE BIEKTPOMArHWTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHIMIIBI PaIUOCBSA3U U TENIEBUICHUA. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEIBI.

TexHnuyecknue yCTpOWCTBA W  MNPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE M MEIAULMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOIO0IBHBIX BOJIH.
Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnrogenue orpakeHus: U NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaOnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4aCTOTOU
KoJIe0aHMil.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHHUE,
noJsipu3anus, nudpaxuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas onrtuka. [ IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBeta. ToueUHBIN HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHBl OTpakeHusi cBeTa. [locTpoenue wuzoOpaxkeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKkOHBI MpEIOMIICHHS] cBeTa. AOCOJIOTHBINM MOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

HMucnepcust cera. CiioxHbIN cocTaB 0enoro ceera. LIBer.

Cobwuparomyie U paccenBaromye JuH3bl. ToHKas JrH3a. DOKYCHOE PacCTOSIHUE U
OTNTHYECKasi cujia TOHKOW JuH3BI. [locTpoeHue mM300pakeHHl B COOMPAIOIINX U
paccenBaromux JuH3ax. opmysia TOHKOW JIUH3BI. Y BEJIMYECHUE, 1TaBAEMOE JIMH30M.
[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas ontuka. MaTepdepeniius cBera. KorepeHTHbIE MCTOYHWKHU. Y CIIOBUS
HaAOJII0ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTHUHE OT ABYX
CUH(DA3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxus cBera. {udpakinyonHas pemérka. YciaoBue HaOMIOACHHUS TJIABHBIX
MaKCUMYMOB TIpU MaJ€HHUM MOHOXPOMATUYECKOrOo CBeTa Ha JU(PAKIHMOHHYIO
pEETKY.

[Tonspuzanus ceera.



TexHnYecKre yCTPONUCTBA M MPAKTUIECKOE MPUMEHEHHUE: OUKH, JIyna, (hoToanmapar,
MPOCKIIMOHHBIA  ammapaT, MHKPOCKOIl, TeJeCKON, BOJIOKOHHAasi  ONTHKA,
nudpakimoHHast pemérka, moJIsIpouI.

Jlemoncmpayuu

[IpsiMonuHEHOE  paclpoCTpaHEHWe, OTPAKEHHE ¢  MPEeJOMJICHHE  CBETa.
OnTuueckue mpudOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/A.

HccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenue nnrepdepeHIuu cBera.

Ha6monenue nudpakiuu cBera. HaGmroaeHue aucnepcnun cBera.

[TonyueHue cnekTpa ¢ MOMOIUIBIO TPU3MBL.

[Toydyenune ciexkTpa ¢ mOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

HaOmronenue nossipuzaliuu CBeTa.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

W3mepenue nokazaresns npeoMyIeHUs CTeKJIa.

HccnenoBanne CBONCTB M300pakeHUH B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI cIeHAJIBLHON TEOPUH OTHOCHUTEIbHOCTH

['panuubl OPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTymaTel crenumanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAaKyyME,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BpPEMEHU U COKpallEHHUE
JUTUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MACCHI C SHEPTUEN U UMITYJILCOM PESATUBUCTCKON YaCTULIbI. DHEPTHUS MTOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. Popmyna Ilnanka cBsizu sHeprun (HOTOHA C €r0 YaCTOTOM. DHEprus u
UMITYJIBC (DOTOHA.

OtkpeiTie U uccinenoBanue Qorodrdpdexra. Ombitel A. I'. CTosieroBa. 3aKoHBI
dororddekra. YpaBHenue OiHmTerHa it Gportorddekra. «KpacHas rpaHuiia»
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpOWCTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTORIeMEHT,
dboTomaTYNK, COTHEUHAs: OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotod(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHEro ¢hoTodddexra.

Ceroaunon. ConHeuHas 6arapes.

Tema 2. Cmpoenue amoma



Mopenp atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIo o -4aCTHIL.
[Lmanerapnas moxpens aroma. Ilocrynmatel bopa. M3nmydenue wu morioumieHue
(GOTOHOB MpU Mepexoje aToMa C OAHOrO YPOBHS SHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonnoBeie cBoiictBa wactuil. Bomubl ge bpoitnsa. KopnyckymnsipHO-BOJHOBOM
JyaJu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3IyYEHHE.

TexHn4ecknue yCTpOMCTBA U NMPAKTUYECKOE MPUMEHCHUE: CHEKTPAJIbHBIA AHAIU3
(cekTpocKoI), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnenb onsita Pesepdopaa. OnpeneneHue AIMHBI BOJHEI JIa3epa.

HaOmronenue nuHelyaThIX CIEKTPOB U3IydeHusd. Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

HaOmronenue muHeRYaTOro CrieKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JI0KA3bIBAIOIIME  CJOKHOCTh CTpPOCHHMS sfapa. OTkpbITHE
paanoaktuBHOCTU. OnbITh Pezepdopia no onpeneneHuto cocraBa paiiOakKTUBHOTO
u3nyuyenus.  CoiictBa  anbda-, Oera-, ramma-usiydeHus.  BrnusHue
PaaOaKTUBHOCTU HA KUBBIE OPraHU3MBI.

OtkpbiTHe mnpoTOHa H HeWTpoHa. Hykionnas Mojens snapa [elizenOepra—
NBanenko. 3apsna siapa. MaccoBoe uncio sjapa. M30Tormsbl.

Annda-pacnaa. DIeKTPOHHBIM M TO3UTPOHHEIN Oeta-pacnaj. ['amMmma-usmydeHwue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccsr sipa.

S nepuble peakunu. JleneHne u CUHTE3 sIEp.

SAnepusiii peakrop. Tepmosinepublii cuates. [IpobieMbl 1 MepCEeKTUBHI AAEPHOI
DHEPIreTUKH. DKOJOTUUECKUE ACTIEKThI AEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIE B3auMOJeHCcTBUS. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue yCTpOWCTBa M MPAKTUUYECKOE MPUMEHEHHE: HO3UMETp, Kamepa
Buuibcona, simepHblit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM oTorpadusim).

Paznen 8. DjeMeHTHI aCTPOHOMHUM U ACTPOPUIMKHU

Otanbl pa3BUTUS acTpOHOMUHU. [IpuKiIagHOE W MUPOBO33PEHUECKOE 3HAUYEHUE
aCTPOHOMMH.

Bup 3Bé3nHoro Heba. Co3Be3nus, spKue 3BE3/IbI, IUIAHETHI, UX BUJUMOE JIBUKEHUE.
ConHeyHas cucTema.

Conniie. ConHeuHast akTUBHOCTD. VIcTouHuk sHepruu CoJiHIa U 3BE3/1. 3BE3bI, UX
OCHOBHBIE XapaKTepUCTHKU. J[MarpamMma «CHEeKTpaJbHBIM KJIACC — CBETUMOCThY.
3BE3/1BI TJIABHOM MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS



3BE3/] [NIABHOM NOCIIEI0BAaTENbHOCTH. BHyTpeHHee cTrpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOXKACHUU U dBOMoUMU CoyHIA U 3BE3N. DTalbl )KU3HU
3BE3]I.

Mueunsiii [IyTs — Haa ["anaktuxa. [onoxenue u aeuxxkenue CosHia B ['anakTuke.
Tunbl raakTuk. PaguoraniakTuku u kBazapbl. YEpHBIE ABIPHI B siIpax rajlaKTHK.
Bcenennas. Pacmmpenue BcenenHoil. 3akon Xa0O06ma. Pa3Oeranue rairakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3TydEeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Vuenuueckue nabnrooenus

HaOmtonenuss HEBOOPYKEHHBIM TJIA30M C  HUCIOJb30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOMyIIapus U IPKUE 3BE3IbI.

HaGmronenus B Teneckon JIynsl, miianet, Mieunoro Ilytu.

O0o0marmee NOBTOPeHHeE

Ponb pusuku u acTpoHOMHM B 9KOHOMUYECKOW, TEXHOJIOTMYECKOM, COLIMAIbHON U
TUYECKON cepax AesTeIbHOCTH YelloBeKa, POjb U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHON Hay4yHOW KapTUHE MHUpa, pOJIb (PU3NYECKOH Teopun B
dbopMHUpOBaHUY MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHUpa B O0HIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUHN O MPUPOJIE.

Me:xxnpeaMeTHbI€ CBSI3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kjacce oCyIecTBISETCS ¢ yI€TOM
COZIEPKATEIBHBIX MEXKIPEIMETHBIX CBS3ed C KypcamMu MaTeMaTHUKH, OWOJIOTHH,
XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Mesicnpeomemnvie noHsmusi, CBSI3aHHBIE C H3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.
Mamemamuxa: pellieHHe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U MX MPOEKIMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB, MPOU3BOJIHbBIC
AIIEMEHTApHbIX (PYHKIUH, NpU3HAKU MOAOOUS TPEYroJIbHUKOB, OIpPEACIICHUE
TJIOIIA/IN TUIOCKUX (UTYp U 00bEMa Te.

buonoeus: snexTpudeckue SBICHUS B )KUBOU MPUPOJIE, KOJIEOATEIIbHBIC IBHKCHHS
B )KUBOM IIPUPOJAE, ONTUUYECKHUE ABJICHHUS B )KUBOU NPUPOJIE, IEUCTBUE paAUALIUA HA
JKUBBIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTYpa TBEPBIX TEN,
MEXaHU3MbI 00pPa30BaHUS KPUCTALTUIECKON PEMETKA, CIEKTPATbHBIN aHAIN3.
l'eoepaghus: MarHUTHBIC TIOJIFOCA 3€MJTH, 3aJ€KH MAarHUTHBIX PyO, (OTOCHEMKA
36MHOM ITOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSCEHUI.

Texnonoeus: MAHUM  DJIEKTpoONEpenady,  TEHEpPATOp  IMEPEMEHHOIO  TOKa,
ANEKTPOABUTATENb, WHAYKLIHWOHHAS I€4Yb, pajap, PaaUONpPUEMHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBYU-meub, NMpOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA,
coJIHEeuHas OGaTapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHOTO mpenMera «Ddu3mka» Ha YpPOBHE CpEIHETO O0OIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECTIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeamera «Du3MKay HTOIKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HANpPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasaaHcKoro BOCIIHTAHUSI:

c(hOPMUPOBAHHOCTh T'PAXKIAHCKOW MO3UIIMK OOYyYarolIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPaAUIIMOHHBIX 00IIEeYeIOBEUECKIX T'YMaHUCTUYECKUX u
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO [I€SITEIBHOCTh B MHTEpPECAX TpakJAaHCKOTrO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnN;
YMEHHE B3aUMOJIEHCTBOBATh C COLIMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX
GYyHKIHUSIMHY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTINTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKON rpakIaHCKOM UJIEHTUYHOCTH, MaTPUOTU3MA;
LIEHHOCTHOE€ OTHOUIEHWE K TOCYJapCTBEHHbIM CHMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;
CIIOCOOHOCTh  OIIEHWBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIEC B
JIEATENBHOCTU YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3¢TeTHYECKOr0 BOCTIMTAHMUS:

ACTETUYECKOE OTHOUIEHHWE K MHpY, BKJIIOYas ACTETUKY HAYYHOIO TBOPYECTBA,
npucyiero pu3ndyeckoil Hayke;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K pas3lInyHbIM cepaM MpoPecCHOHAIBHON AESITENIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynyiuel mpodeccuu 1 peanu30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE MJIAHBI;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHMIO B 00JaCTH (PU3UKU
Ha MIPOTSHKEHUU BCEH JKU3HM,

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTH FKOJIOTHYECKOH KYIbTYpBI, 0CO3HAHHUE TI00ATBHOTO XapaKTepa
IKOJIOTUYECKUX polIiem;

TUIAHUPOBAaHNE W OCYILIECTBIICHHE JCHCTBUH B OKpYKAlOIIEH cpelae Ha OCHOBE
3HAHMS eIl YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIpeHe OIbITa NEATEIFHOCTH JKOJOTUYSCKONW HANpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 PH3HKE;

7) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HUECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH B MPOLIECCE M3YUCHHS
(GU3MKK  OCYHIECTBIATH MPOSKTHYI0 UM  HCCIIEAOBATEIbCKYIO JESTEIbHOCTh
VHUBHUIyaJbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Joruvyeckue 1eicTBUS:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaIM3UPOBATH MPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONIPEIETIATh LIEJIN ACATEIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX JTOCTHKECHUS,
BBISIBIIAITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3MUECKHUX
SABJICHUSX;

pa3pabarpiBaTh IIJIaH pEIICHUS MpoOJIeMbl ¢ YYETOM aHajau3a HMEIOIINXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM IESITEIbHOCTH;

KOOPJAMHUPOBATh W BBHIMIOJHATH PabOTy B YCIOBHUSX pPealbHOr0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,

pa3BUBATh KPEATUBHOE MBINLJICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBaTebCKe AeCTBUS:

BJIQJIETh HAy4YHOU TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSITUSIMH W METOJaMU
(bu3NYeCcKoi HAyKH;

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIACAOBATEILCKOM W MPOCKTHOM JEATCIIBHOCTH B
o0nacTu (U3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOUCKY
METOJIOB pelleHus 3ajayd (U3NUECKOro COACp)KaHUs, NMPUMEHEHUIO Pa3IuYHBIX
METOJIOB MTO3HAHUS;

BJIAJICTh BUJAMHM  JICSITEIBHOCTM IO TIOJYYEHUIO HOBOTO 3HAaHUA, €ro
WHTEpIIpeTalui, TPeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IUYHBIX YYEOHBIX
CUTYaIIUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBIISITH MIPUYMHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 33/1a4uy, BBIIBUTATh
TUIoTe3y €€ pelIeHHs, HaxXOIUTh AapryMEHThI JUIS JIOKa3aTebCTBA CBOMX
YTBEPIKJICHUM, 33]1aBaTh MMapaMeTPhbl U KPUTEPUU PEIICHUS,

aHAJM3UPOBaTh TOJIYYCHHBIC B XOJC PEIICHHS 3ada4yd Pe3yJbTaThl, KPUTHICCKU
OIICHUBATH UX JIOCTOBEPHOCTD, TPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHSX;
CTaBUTh W  (POpMyJIHpOBaTH COOCTBEHHBIE 3aJadud B  00pa30BaTEIHHOU
JEATEILHOCTH, B TOM YHCIIC IIPH U3YYCHUH (PU3HKY;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTHh 3HAaHWA 1O (u3uKe B  TPAKTUYECKYIO  00JIacTh
KU3HEICATSILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJCH, MTPEIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE ATbTePHATUBHBIE PEIICHUS.

Pabora ¢ mndopmanmeii:

BJIAJCTh HAaBBIKAMU TIOJIYYCHHS HHGPOpMAMK (PU3NYECKOTO COJACpKAHUS U3
WUCTOYHUKOB PA3HBIX THIIOB, CAaMOCTOSTEIIbHO OCYIIECTBIIATh ITOUCK, aHaJIu3,
CHUCTEMAaTH3AIMI0 W WHTEPIpETalnui0 HH(QOpMAIMU pa3IMYHBIX BUIAOB U (GopM
IIPE/ICTABIICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCITOJIB30BaTh CPEJICTBA MH(POPMAITMOHHBIX M1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH B
pEIICHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 33a4d C
coOmoeHeM TpeOOBAaHUM HSPrOHOMHKH, TEXHHMKH OC30IIACHOCTH, THTHCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOpPM HH(OpMAIMOHHOU
0e3011aCHOCTH;

CO371aBaTh TEKCTHI (PM3MUECKOTO COACPIKAHUS B PA3TUYHBIX (opMarax ¢ ydéToMm
Ha3Ha4YeHHs] HH(OPMALIUU U LIETIEBOM ayIMTOPUH, BBIOMpas ONTUMAaIbHYIO0 (hopMy
MIPE/ICTABIICHUS M BU3YaJIM3allUH.

KoMMyHUKAaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS:

OCYULIECTBJISATH 00IIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacno3HaBaTh NPEANOCHUTKA KOHPIUKTHBIX CUTYAIMi U CMTYaTh KOH(IUKTHL;
Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh 1 UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUTyJIbHON PAOOTHI;
BBIOMPATH TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBUH C YIETOM OOIIUX MHTEPECOB
Y BO3MOYKHOCTEHN Ka)JOT0 YJICHA KOJUIEKTUBA,

IIPUHUMATH LIE€JIA COBMECTHOMU JAESATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBHS 10 €€ TOCTHXKEHUIO: COCTABIATh IUJIAH JIEMCTBUM, PACIPEICIISTh PO C
y4€TOM MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3YJIbTAThl COBMECTHOM pabOThI;
OIICHMBATh KAaYECTBO CBOETO BKJaJa M KaXJIOro y4aCTHUKA KOMaHAbl B OOIIUN
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/yaratb HOBBIE IPOEKTHI, OIEHWBATh MWJAEW C TMO3MLUAH HOBU3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;



OCYIICCTBJIATH TOBUTUBHOC CTPATCTUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAlUAX,
IPOABJIATH TBOPUYCCTBO U BOO6pa)KCHI/IC, OBITH NHHUIIWMAaTUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranu3anms:

CaMOCTOSITEJIbHO OCYIIIECTBIISTh TO3HABATENIbHYIO AESITEIBHOCTh B 001aCTH (PU3UKU
U aCTPOHOMHH, BBISBJISATH MPOOJIEMbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC
3a7a4u;

CaMOCTOSITEJIBHO COCTAaBJIATh IJIAH PELICHUS PACUETHBIX M KAYECTBECHHBIX 3a7ad,
TJIaH BBITOJTHEHUS TMPAKTHYECKOW pPabOThI ¢ y4ETOM HMMEIONIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HaHHBIN BEIOOD, apryMEHTUPOBATH €10, OpaTh Ha ce0s1 OTBETCTBEHHOCTD
3a pEIICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO APYIUIMU B 00JaCTH (DU3MKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallusiM, BHOCHTb KOPPEKTHUBBI B JE€ATEIbHOCTbD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIAJICTh HABBIKAMHU ITO3HABATEIILHONW DPEQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YIbTAaTOB U OCHOBAHUN;
WCIIOJIB30BaTh TPUEMBI pe(IIeKCMU IJIsT OIEHKH CHUTYyallid, BBIOOpA BEPHOTO
pelIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELLICHHS 10 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX IIPU aHAIIU3€E PE3YIBTATOB IESITEIbHOCTH;
MPUHUMATh ce0sl, MTOHKUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIIN3E PE3YIBTATOB IESITEIBHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mponecce n0OCTHKEHHS JUYHOCTHBIX PE3YJIbTATOB OCBOEHMS IMPOTPAMMBbI IO
dbuzuke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydaroUIuxcs
COBEPIICHCTBYETCS AMOLIMOHAIbHBIN WHTEJJIEKT, MPENO0JIararonii
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIHHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS PA3BUTHS COOCTBEHHON SMOITMOHAIBHOU ChEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJMPOBAHUSA, BKJIKOYAIOMIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalnTUpPOBAThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBAlM{, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHUKEHUIO LENH U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE IEHCTBOBaTb MCXOIA W3 CBOMX
BO3MOKHOCTEM;



OMIIATUH, BKJIIOYAIONIEH CMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBICHUH OOIEHUS, CIHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOIICHMS C
JIPYTUMU JIObMU, 3800 TUTHCS, POSIBIISATh HHTEPEC U pa3periaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHUIN:
JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (u3uku B (HOPMHUPOBAHUH
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKU U
TEXHOJIOT'MH, B IPAKTUYECKOUN ACATEIILHOCTH JIFOEH;

YUUTHIBATh  TpPaHUIBl MNPUMEHEHHS  U3YYEHHBIX  (DU3UYECKUX  MOJEJEH:
MaTepuaibHas TOUYKa, UHEpIMaIbHas cCUCTeMa OTCUYETa, aOCOMIOTHO TBEPJOE TEJIO,
UjieaNbHbIA Ta3, MOJIETU CTPOCHUS ra30B, KUJIKOCTEH U TBEPABIX TeJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU PElIeHUH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (uU3MUECKHE SIBJIEHUS (IpoLecchl) M OOBSACHATh MX HAa OCHOBE
3aKOHOB MEXAHHMKHU, MOJICKYJSIPHO-KHHETUIECKON TEOPUU CTPOCHHS BEIIECTBA U
AIIEKTPOIUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBIKCHUE,
CBOOOJTHOE TaJIeHNE TEJI, IBIXKCHHE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBHE
ten, nuddys3usi, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX TeE,
U3MEeHEeHHe o0BhEMa Tel MpU HarpeBaHWW (OXJIAXKICHWH), TEIJIOBOEC PaBHOBECHE,
UCTMIapeHue, KOHJACHCAIus, IUJIaBJICHUE, KPUCTAUIM3AIUs, KHUICHUE, BIAKHOCTDH
BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBS3b MEXK]ly MapamMeTpaMH COCTOSIHUSI Ta3a B U30MPOIIECcCaX, AMEKTpU3alus Tel,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATh MEXAHMYECKOE [IBIJKEHUE, UCIONb3ys (U3UUECKUE BEIUUMHBIL:
KOOpJIMHATa, MyTb, MEpPEMEIIeHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHia,
UMITYJIbC TeJla, KUHETHYeCKasi PHEPrus, MOTEHIMaNIbHAsl YHEPTUs, MEeXaHu4yecKas
paboTa, MexaHWYecKas MOIIHOCTh, MpPU ONHUCAHUM TMPABUIBHO TPAKTOBATH
(GU3UYECKUIl CMBICTT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHHUS U €IUHHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NAaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYyTUMU
BETTUIMHAMU;

OTIMCHIBATh M3yUYCHHBIC TEIJIOBHIC CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCTIONB3YS
bu3NYecKue BENMYMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEIHSsI KUHETHYECKas
DHEPTUsS XAOTHUYECKOTO MABMKEHUS MOJICKYJ, CPEAHEKBaIpaTU4YHAs CKOPOCTH
MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHsISl dHEprus, paboTa rasza, ko3PpQhuiueHt
MOJIE3HOTO JIEUCTBUS TEIJIOBOTO JBUTATEINS; IPU ONUCAHUU NTPABUILHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOLIME JaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAM;



OTIMCBHIBATh M3YYCHHBIC DJICKTPUUYECKHE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUC
SBJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIMYUHBI: AJIEKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD MOJIS, MOTEHIMAl, pa3HOCTh MOTEHIIUAIIOB;
Opy ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbl, CBSI3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEIMUYHUHY C APYTUMH BEIMUYUHAMY,

aHAIM3UPOBATh PUINYECKUE MTPOLIECCHI U SIBICHUS, UCTIONB3YS (U3UUECKUE 3aKOHBI
Y OPUHIUIBL 3aKOH BceMupHoro TsaroteHus, |, Il u Il 3akonst HeroToHA, 3akoH
COXpaHEHUs MEXaHWYECKON DHEpPruH, 3aKOH COXPAHEHUS HWMITYJIbCA, MPUHITUI
CYTEPIIO3UIINK CUJI, TPUHIIAIT PABHOMPABUS WHEPIUATBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KHHETUIECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ta30BHIE 3aKOHBI, CBSI3b
CpPEeNHEeW KWHETUYECKOW DHEPTUU TEIJIOBOTO JBMKEHHUS MOJIEKYJ C aOCOJFOTHOU
TEMIIEpaTypol, TEpBBIA  3aKOH  TEPMOJWHAMUKH, 3aKOH  COXpaHEHUS
AIIEKTPUUECKOr0 3apsija, 3akoH KyloHa, Mpu 3TOM pa3ivyarh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUA (IpaHMIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBACHITH OCHOBHBIE NPHUHIIUIBI JEHCTBUS MAIlMH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX O€30MaCHOTO MCHOJb30BaHMS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UUECKUX SBJICHUN U MPOILIECCOB C
WCITOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHHM, MPU ATOM (POPMYIHPOBATH
npo0iemMy/3agady ¥ TUIIOTE3y YYeOHOro AKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIIOKEHHOTO 000PYIOBaHMS, POBOJAUTH OMBIT U (POPMYIUPOBATH BHIBOIBL;
OCYIIECTBIISTh MPSAMbIC B KOCBCHHBIC H3MEPEHUST (PU3NUECKUX BEIMYUH, TIPUA 3TOM
BBEIOMPATH ONMTUMAJBLHBIN CIOCOO M3MEPEHUSI U UCIOJIb30BATh U3BECTHBIC METOIBI
OLICHKH NOTPELIHOCTEN U3MEPEHU;

UCCJIEI0BATh 3aBUCUMOCTH MEXY (HPU3NYECKUMH BETMYMHAMU C UCIIOIb30BaHUEM
OpsIMBIX HM3MEPEHUHM, MpPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJIE TAOJHUIl U
rpaduKoB, AeNaTh BHIBOABI IO pe3ybTaTaM HUCCIIEA0BAHMS;

coOmro1aTh mpaBuia 0€30MacHOro TpyAa Mpy MPOBEICHUH UCCIIEI0BAHUM B paMKax
y4e0HOr0 IKCIIEPUMEHTA, yueOHO-UCCIIeIOBATENBCKON U POEKTHON e TEIHbHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaAHUS;
pemarh pacy€THBIC 3a/aud C SIBHO 3aJaHHON (DU3MUECKOW MOJCIBIO, MCIOIB3YS
¢dbu3nYecKue 3aKOHbI U TIPUHIIAIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4u BBIOWPATh
GU3MYEeCKyI0 MOJAENb, BBIACHATh (PU3WYECKUE BEIWMYUHBI U (POPMYIIHI,
HEOOXOaMMBbIC I €€ PElIeHHs, MTPOBOIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UIECKOU BEIIMYUHBI,

permaTh Ka4deCTBEHHBIE 3a/layM: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPECUUBYIO
LEMOYKY pPACCYXICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH Y4YEOHBIX 3a/Ja4 COBpPEMEHHbIE WH(OpMaAIMOHHBIC
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U TPE/ICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIAPHON WHGOPMALMK, MOJTYYEHHOM W3 Ppa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MMOJTy4yaeMyIo HH(pOpMaIIHIO;



MPUBOAUTH MPUMEPHI BKIJIAJla POCCUUCKUX M 3apYyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (M3MKE B MOBCEAHEBHOW >KM3HU IS
obecrnieyeHrss 0€30MaCHOCTH TMPH OOpaIleHUH C MPUOOpaMU W TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30OPOBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIIEeH cpejie;

paboTaTh B TPyMIE C BHIIOJTHECHUEM PA3JIUYHBIX COMMAIBHBIX POJICH, TUTAHUPOBAThH
paboTy Tpymmbl, paIMOHAIBHO pacHpenesaTh O0O0sI3aHHOCTH U TUTAHHPOBATH
NeSATEeTLHOCTh B HECTAHIAPTHBIX CUTYAIIHUSX, aICKBATHO OLICHUBATH BKJIA]] KaXKIOTO
U3 YYaCTHUKOB TPYIIIHI B PEIIEHUE PACCMATPUBAEMOU MPOOIIEMEI.

K xonmy oOyuenus B 11 kjacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:
JEMOHCTPHPOBATh Ha TpUMEpax poJib M MecTo (U3UKH B (HOPMHUPOBAHHUU
COBPEMEHHOW Hay4YHOW KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU U
TEXHOJOTHIA, B MPAKTHYECKOW AEATETbHOCTH JIIOJICH, IEIOCTHOCTh M EIUHCTBO
Gu3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI PUMEHEHUS] M3YYCHHBIX (PU3UIECKUX MOJIEJICH: TOUYCUHBIH
AIIEKTPUYECKUIN 3apsf, JIyd CBETa, TOUYCUHBI MCTOYHUK CBETA, SAEpHAs MOJEIb
aToMa, HyKJIOHHAsI MOJIeTThb aTOMHOTO si/ipa TIPH pelieHuu GU3NIeCKUX 3a/1a4;
pacno3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCh) W OOBACHATH WX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOU (DM3UKHU: DJICKTPUUECKAs MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBHUS TOKA, B3aWMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHIYKIWSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM M JIBIDKYIIMKCS 3apsj, JIEKTPOMArHUTHBIC KOJeOaHUsA U
BOJIHBI, TPSIMOJIMHEHHOE pAacpOCTpaHEHHE CBETa, OTpPaKEHUE, NPEIOMIICHHE,
uaTepdepeHys, audpakuus W TOMAPHU3AIUS  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHEHYaToOro CIEeKTpa aToMa BOJAOPOZA, €CTEeCTBEHHass M HMCKYCCTBEHHAas

PaIMOAKTUBHOCTb;
OMKCHIBaTh HW3Y4YEHHBIE CBONCTBAa BellecTBa (AJIEKTPUUECKUE, MAarHUTHBIE,
ONTUYECKHE,  AJIEKTPUYECKYI0  MPOBOJMMOCTh  PAa3JIUYHBIX  Cpel) U

AJIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), HUCIOJIB3YsS (DU3NYECKUE BETUYHHBL
AIEKTPUYECKUIN 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIUAJIOB, JEKTPOABMKYIAs CUja, paboTa TOKa,
WHJYKIUST MarHUTHOTO Mojisi, cuwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KAaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KojebaHuii B KoseOaTenTbHOM KOHTYpe, 3apsii M CHJIa TokKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsSHUE U
ONTHYECKasi CHJIa JIMH3bI, TIPU OMHCAHUU MPABUIBHO TPAKTOBATh (DU3MUYECKUN
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsS U E€JIMHHUIIbI, YKa3bIBaThb
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (U3UUECKYIO BETUUUHY C IPYTUMH BETUUHMHAMMU;



OTIMCHIBATh U3yUYCHHBIE KBAHTOBBIC SIBICHUS W MPOIIECCHI, HCTIONB3YS (HDU3UIECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4acTOTa CBETA,
SHEPrUs U UMIYJIbC (POTOHA, IEPUO]I MOTypacnaga, YHEPTUs CBSI3U ATOMHBIX SEp,
Opy ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OO0O3HAUYeHHS M EAUHMIIbI, YKa3biBaThb (OPMYJIbl, CBSI3bIBAIOIINE
JAHHYI0 (DU3UYECKYIO0 BEJIMYMHY C JAPYTUMH BEIMYMHAMH, BBIYUCISATH 3HAUYCHUE
(bu3MYECKON BEIMUNHBI;

aHAM3UPOBATh (PU3NUECKUE MTPOIIECCHI U SIBJICHUS, HCTIOIB3YS (PU3NIECKUE 3aKOHBI
W npuHOUNBL: 3akoH Owma, 3aKO0HBI TIOCIEAOBATEIHPHOTO U  IMAPaUICILHOTO
COCIMHEHNs NPOBOJAHUKOB, 3aKOH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKITUU, 3aKOH TPSIMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHSI CBETAa, ypaBHeHHWE ODWHIITeHHA s (oTodddekra,
3aKOH COXPAHCHHUS DHEPTUU, 3aKOH COXPAHCHHUS HUMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOr0 YHCIA, MOCTynarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, 00JaCTH)
MPUMEHUMOCTH;

OTpEeNENATh HAMpaBlIEHUE BEKTOpa MHIYKIIMM MArHUTHOTO MOJIsI MPOBOJHUKA C
TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHiia;

CTPOUTHb M OMHUCHIBATh M300paKEHHE, CO3/1aBAEMOE IJIOCKUM 3€epKajioM, TOHKOU
JIMH301;

BBITIOJTHATH YKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3UUYECKUX SBJICHHUIA U MPOIIECCOB C
WCITOJIP30BAHUEM TIPSIMBIX U KOCBEHHBIX W3MEPCHHIA: MPU 3TOM (POPMYITHPOBATH
npo0iemMy/3agady ¥ TUIIOTE3y YYeOHOro AKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYIOBaHMS, IIPOBOJANUTH OMBIT U (POPMYIUPOBATH BHIBOIBL;
OCYIIECTBIISTh MPSAMbBIC B KOCBEHHBIC H3MEPEHUST (PU3NUECKUX BEIMYUH, TIPUA 3TOM
BBIOMPATh ONTUMAJIBHBIN CIOCOO M3MEPEHUSI U UCIOJIb30BAaTh U3BECTHBIE METObI
OLICHKH TTOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYMH C HUCIIOJIb30BAHUEM MPSMBIX
U3MEpPEHU: MpPU STOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATh PE3YIbTaThl
MOJIY4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJAE TaOIUIl U TpaduKOB,
JieaTh BBIBOJIBI 11O PE3yJIbTaTaM UCCIICOBAHUS;

coOmro1aTh mpaBuiia 0€30MacHOro TpyAa Mpy MIPOBEICHUH UCCIIE0BAHUM B paMKax
y4e0HOTO IKCIIEPUMEHTA, y4eOHO-HCCIICIOBATEIHCKON M IPOSKTHON JAEATEIHHOCTH
C UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;
pemarh pacy€THBIC 3a/aud C SIBHO 33JaHHON (DU3MUECKOW MOJECINBI0, MCIOIb3YS
dbu3nYecKue 3aKOHbI U TIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 33J1a4d BBIOUPATh
GU3MYEeCKYyI0 MOJAENb, BBIACHATh (PU3WYECKUE BEIWMYUHBI U (POPMYIIHI,
HEOOXOaMMBbIC I €€ PENIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUECKOU BEIMYUHBI,

pelaTh KauyeCTBEHHbIE 3a/lauyd: BBICTpauMBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nueckue BICHUS;

UCIIOJIb30BaTh MPHU PEIICHUH Y4YEOHBIX 3a/7a4y COBpPEMEHHbIE WH(OpPMAIMOHHBIC
TEXHOJIOTUM [IJIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U TPEJICTABICHUS



yu4eOHOM W HAay4YHO-TIOMYJISAPHOM HWHGOPMALUK, TMOJYYEHHONM W3 Pa3IUYHbIX
MCTOYHUKOB, KPUTHUYECKHU aHAIM3UPOBATh MOJTy4yaeMyto HH(pOpMaIHIo;

OOBACHATh MPUHIUIBI JACUCTBUS MAIUMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnuyaTh yCI0BuUs UX 0€30MMaCHOr0 UCTIOIb30BaHUS B MIOBCEIHEBHOW KU3HH;
NPUBOAUTH TMPUMEPHl BKIJIAJA POCCUUCKUX U 3apyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KWU3HU IS
obecrieueHrst 0€30MACHOCTH TIPH OOpAIICeHHH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpelie;

paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3IMYHbIX COI[MAIBHBIX POJIEH, TUIaHUPOBATh
pa®oTy Tpynmbl, pPalMOHAIBHO PpACHpPEesITh OOSI3aHHOCTH U IUIAHUPOBATH
JEATENIbHOCTh B HECTAHJAPTHBIX CUTYalHsIX, IEKBATHO OLIEHUBATh BKJIAJl KAXKIOTO
U3 YYaCTHUKOB I'PYIIIBI B pEIICHUE pacCMaTpUBAEMOU MPOOIJIEMBI.

TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Het || HaumeHoBaHUe pa3zesioB U KosinyecTBo yacoB | JJIeKTPOHHBIE
/ TEM IPOTpaMMBl Bcero|| Koutpou |[IpakTuye (undposbie)
BHBIE CKHe o6pa3oBaTesIbHbIE
paboThl | paboThbI pecypchbl
‘Pasaeﬂ 1. PU3UKA U METOZAbI HAYYHOTI'O [I0O3HAHHUA ‘
1.1 ||®u3uKa U MeTOAbl HAay4yHOro| 2 [
MO3HAHUSA [

‘,[[06aBI/ITb CTPOKY ‘

‘I/ITOI‘O 110 pa3jeny H 2 H ‘

Pazgen 2. MEXAHUKA |

2.1 |KunemaTtuka 5 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41
bf72]]

2.2 ||AvuHaMuKa 7 [[BubanoTeka JOK
https://m.edsoo.ru/7f41
bf72]]

2.3 ||3aKoHBI COXpaHEHHS B 6 1 1 [[BubaroTeka LIOK

MeXaHuKe https://m.edsoo.ru/7f41
bf72]]

‘I/ITOI‘O 110 pa3jeny H 18 H ‘

‘Pasaeﬂ 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMUKA ‘

3.1 ||OcHOBBI MOJIEKYJISIPHO- 9 1 [[BubaroTeka LIOK

KUHETHUYECKOH TEOPUU https://m.edsoo.ru/7f41
bf72]]
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Het || HaumeHoBaHUe pa3fesioB U KoJsinyecTBo 4acoB | JJIeKTPOHHBIE
/ TEM IPOTpaMMBl Bcero|| Koutpou |[IpakTuye (undposbie)
LHBLE CKIe obpa3oBaTe/IbHbIE
paboThl | paboThI pecypcel
3.2 ||OcHOBBI TEPMOAMHAMUKHU 10 1 [[BubaunoTeka OK
https://m.edsoo.ru/7f41
bf72]]

3.3 ||ArperaTHble COCTOSIHUSA 5 [[BubanoTeka LIOK
BeljectBa. PasoBble https://m.edsoo.ru/7f41
nepexo/ibl bf72]]

‘ﬂ06aBI/ITb CTPOKY

‘I/ITOFO 10 pasjeny H 24 H

‘Pa3,qe11 4. 3J/IEKTPOAUHAMHUKA

4.1 |3nekTpocTaTUKa 10 1 [[BubaunoTeka OK

https://m.edsoo.ru/7f41
bf72]]

4.2 |llocTostHHBIN 12 1 1 [[BubanoTeka LIOK
3JIEKTpUYeCKUi ToK. TOKH B https://m.edsoo.ru/7f41
pa3JIMUHBIX CpeJiax bf72]]

‘I/ITOI‘O 110 pa3jeny H 22 H

‘Pe3epBHoe BpeMs H 2 H 1 H ”

OBHIIEE KOJIMYECTBO YACOBIIO | 68 4 4

[TPOI'PAMME

11 KJIACC
Het/|| HauMeHOBaHUe pasziesioB U TeM KosinyectBo 4acoB JnekTpoHHbIe (LKPpPOBHIE)
nporpaMmbl Bee|[ Kontpox |[IpaxTHyec o6pa3oBaTe/ibHbIE pecypChl
ro bHbIE KHue
paboThl || paboThbI
‘Pasaeﬂ 1. 3JIEKTPOAUHAMHUKA
1.1 |MarHuTHOe mouJe. 11 1 3 [[BubnuoTeka [IOK
JdJIeKTpOMarHuTHasi UHAYKIUS https://m.edsoo.ru/7f41c
97c]]
‘I/ITOI‘O 10 pasjeny H 11 H
‘Pasaeﬂ 2. KOJIEBAHUA U BOJIHbI
2.1 ||MexaHU4YeCKUe U 9 1 [[BubnuoTeka [IOK
3JIEKTPOMArHUTHbIE KOJIe6aHUS https://m.edsoo.ru/7f41c
97c]]
2.2 ||MexaHH4YeCKHE U 5 1 [[BubnuoTeka LIOK
3JIEKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41c
97¢]]
2.3 |OnTHKa 10 3 [[BubnuoTeka [IOK
https://m.edsoo.ru/7f41c
97c]]
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Het/| HaumeHoBaHMe pa3iesioB ¥ TEM KoJsinuecTBo 4yacoB JeKTpoHHbIE (1IUdpPOBbLIE)
pOrpaMMbl Bee|[ Konrpon || lpaktuuec 00pa3oBaTeJIbHbIE peCypChl
ro bHbIE Kue
pab6oThl || paboThl

‘I/ITOI‘O 10 pasjeny H 24 H ‘

IPazaen 3. OCHOBbI CHEIIMAJIBHOM TEOPUHM OTHOCUTEJIBHOCTH |

3.1 ||OcHOBBI crielia/IbHOM Teopuu || 4 1 [[BubnuoTeka [IOK

OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c
97¢]]

‘I/ITOI‘O 10 pasjeny H 4 H ‘

Pazgen 4. KBAHTOBAS ®U3HMKA |

4.1 |9seMeHTHbI KBAHTOBOU ONTHUKHU | 6 [[BubnuoTeka LIOK
https://m.edsoo.ru/7f41c
97¢]]

4.2 ||CTpoeHue aToma 4 [[BubnuoTeka [IOK
https://m.edsoo.ru/7f41c
97c]]

4.3 |AToMHOE s1pO 5 [[BubnuoTeka LIOK
https://m.edsoo.ru/7f41c
97¢]]

‘I/ITOI‘O 1o pasjesy H 15 H ‘

‘Pasaeﬂ 5.3JIEMEHTbI ACTPOHOMUWU U ACTPOPU3UKHU ‘

5.1 |[971eMeHTbl aCTPOHOMHUHU U 7 1 [[BubaunoTeka LIOK

acTpodU3UKHU https://m.edsoo.ru/7f41c
97c]]

‘ﬂOGaBHTb CTPOKY ‘

‘I/ITOI‘O 10 pasjeny H 7 H ‘

IPazaen 6. OGOBIIAIOIIEE IOBTOPEHUE |

6.1 |060061malolee MOBTOPEHHE 4 [[BubnuoTeka [IOK
https://m.edsoo.ru/7f41c
97c]]

‘I/ITOI‘O 10 pasjeny H 4 H ‘

Pesepgroe Bpems 3] | | |

OBLIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOTPAMME

YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» ®usuka, 10 knacc/ Maxumes I'.4., byxosues b.b., Corckuit H.H. nox penakiueit
[TapdentbeBoii H.A., Akunoneproe ooOuiectBo «M3aatenbctBo «lIpocBemiennes
» ®usuka, 11 kmacc/ Mskumies I'.J1., bByxosues b.b., Yapyrun B.M. o penakiueit
[TapdentreBoii H.A., AkumonepHoe o6mectBo «M3marensctBo «IIpocBemnienuey

METOJINYECKHUE MATEPHAJIBI J1JIS1 YUUTEJIA
- Mertomuueckoe mocoone dusmka 10 kmacc; Pwmsmka 11 xiace
- CoOopnuk 3a7a4 no ¢pusuke PeimkeBuy A.IL.

HUADPPOBBIE OBPA3OBATEJIbHBIE PECYPCbBI U PECYPCbl CETU
HMHTEPHET
bu6moreka [JOK
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