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IHHOACHUTEJIBHAA 3AITMCKA

MonenpHasi CHHXPOHU3MPOBAaHHAs pabodas mporpamMma 0a3oBOrO W YIITYOIEHHOTO H3Y4YEHUS
npeamera «Pusuka» B 10-11 kiacce pazpaborana Ha ocHoBe Paboumx mporpamMm cpemHero o0Iero
oOpazoBanust 1o Qusuke (0a30BBIi ypOBEHb, YIIYOINEHHBIH  ypOBEHB), OJOOPEHHBIX pEIICHUEM
dbenepanbHOrO y4eOHO-METOUYECKOT0 00BETMHEHHS 10 001IeMy o0pa3oBaHuto oT 29.02.2022r., mpoTOKOI
7122.

Jannas mporpamma CIy>KUT OCHOBAaHHMEM JUIsl YUHUTENsl MO pa3paboTke padoyeil mporpammsl o
¢u3uKe B Kiaccax, IJIe pean3yroTcs MYIbTUIPOQMIbHBINA yueOHbIN TuiaH. B pasmene «Temarmueckoe
IUTAHUPOBAHUE» yueOHOro Kypca cojepaHue OOy4eHHs CHUHXPOHM3UPOBAHO JJsi OCBOCHHS
00yJaroIMMuCs peMeTa Kak Ha 6a30BOM, TaK M yIITyOJIEHHOM YpOBHE.

JlanHast mporpaMma orpesenseT 00si3aTenbHOe MPeIMETHOE COIep)KaHue, YCTaHABIMBACT IPUMEPHOE
pacrpezenenue yaeOHbIX 4acoB MO TEMATHYECKUM pas/iesiaM Kypca U peKOMEHIyeMYIO MOCIIeJ0BAaTeIbHOCTh
U3y4YCHHS TEM U pa3lielioB y4yeOHOro mpeAMeTa ¢ y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3Eil,
JOTUKK y4eOHOTo mpolecca, BO3pacTHBIX ocoOeHHOcTel oOydaronmxcs. [IporpamMma maér mpencrasieHue
0 LEIAX, codepocanuu, odbwell CTpateruu OoOy4eHUs, BOCIIUTAHHS W Pa3BUTHs OOYUaIONIMXCS CPENCTBAMU
yueOHoro npeamera «Pusnkay Ha yrryOI€HHOM ypoBHE U 0230BOM ypOBHE.

H3yuenue xypca ¢husuku yanyonénnozo yposHs no3eoisiem peanu308ams 3a0auu npogpeccuoHaibHol
opueHmayuy, Hanpasieno Ha co30anue Yciouil 07 NPOABNLEHUs CEOUX UHMELIEKMYANbHbIX U MEOPUECKUX
CnocobHOoCmell  KaXcoblM YYauwumcsl, KOmopwvle HeoOXooumvl 01 NPOOOIHCeHUs 0OpPA308aHUsA 6 GbICUIUX
VUEOHbIX 306€0€HUSX NO PAZUYHBIM DUBUKO-MEXHUYECKUM U UHHCEHEPHBIM CNeYUATbHOCTIAM.

B nporpamme ompenensioTcs IUIaHUPYEMbIe Pe3yJbTaThl OCBOCHHUS Kypca (QHU3MKH Ha YpOBHE
cpeaHero oOmero oOpa3oBaHMs: JMYHOCTHBIC, METAlpEIMETHBIC, NpeAMETHbIe (Ha YIIyOIEHHOM U
6a3oBoM ypoBHe). HayuHo-meTomonornyeckoii OCHOBOM i pa3paboTKu TpeOOBaHUM K JIMYHOCTHBIM,
METaINpeIMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00yJaroIuXcsi, OCBOUBIIMX MPOTPaMMy CPEIHEro 00miero
o0pa3oBaHMsI Ha YIITyOJIEHHOM YPOBHE, SIBISETCS CUCTEMHO-ESTEIbHOCTHBINA MOIXO/.

IIporpamma BKJIIOYaET:
naaHupyemvle pe3yivbmamysl OCBOSHUS Kypca (u3uku Ha yriryOn€HHOM W 0a30BOM ypOBHE, B TOM YHCIIE

npeoMmemHule pe3yibmamsl 0 ToJIaM 00yIEeHHUS;
cooepacanue yuebHo2o npeomema « Duzuxa» no 2o0am oo6yuerus,;
npumMepHoe memamuyeckoe NIAHUPO8aHue C yKa3aHHUEM KOJIIMYECTBA YAaCOB Ha HM3yUeHUE KaXIOou

TEMBl M NPUMEPHOU XAPAKMEPUCTUKOU YUEOHOU OesimelbHOCMU Y4auwuxcs, peaTn3yeMou IpH

U3YYEHHH ITHX TEM.

[IporpamMma MMeeT MPUMEPHBIH XapakTep W MOXKET OBITh HCIONB30BaHA YYUTEISIMU (DU3UKH LIS
COCTaBJICHHSI CBOUX PabOYUX MPOTPAMM.

PabGowas mporpaMma HE CKOBBIBA€T TBOPUYECKYI0 HWHHUIIMATUBY YYHMTENEH W TPEIOCTaBISIET
BO3MOKHOCTH JJIsl peaiu3alli Pa3IUYHBIX METOAMYECKUX IOAXOJO0B K IpPErnojaBaHUI0 (PU3MKH Ha
yrIyOnéHHOM © 0a30BOM ypOBHE TPU YCIOBHM COXPAaHEHHsS O00S3aTENbHON YacTH COACpIKaHUS
kypca. KonmuecTBo 4acoB B TeMaTHYeCKOM IUIAHHMPOBAHUM Ha HM3yYEHHE KaXKIOH TEMbl SBISETCS
OPHEHTUPOBOYHBIM M MOXXET OBITh M3MEHEHO KaK B CTOPOHY YMCHBIICHHS, TaK M YBEIUYCHHS B
3aBHCUMOCTH OT peau3yeMbIX METOINYECKHUX MOJXO0/I0B U YPOBHS MOJATOTOBICHHOCTH yUalUXCsl.

KypcuBom B TekcTe mporpammbl BbIeTeHBI dneMeHTHl llenmm w 3amaum, IlpeamerHbIxX
pesynabraroB u CoaepxkaHus ydyeOHOro Marepuana, KOTOpble IpeJICTaBlIeHbl I H3y4eHHs Ha
yriay0aEHHOM ypOBHE

OBILIASA XAPAKTEPUCTUKA YYEBHOT' O IPEIMETA «®PU3UKA»

du3nka Kak Hayka O HambOosee OOLIMX 3aKOHAaX MPHUPOJBI, BHICTYNas B KayecTBe Yy4eOHOTro
npeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIAN B CHCTEMY 3HAHHH 00 OKpY)KAalOIMIeM MHDE.
[konbHBI Kypc (U3HKH — cHCTEMOOOPa3yIOUINil A1 €CTEeCTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
MOCKOJIbKY (pM3MYECKHEe 3aKOHBI JIE)KAT B OCHOBE IPOIECCOB M SBICHHH, H3y4aeMbIX XHMHEH,
Ouosiorueit, gusnueckoil reorpadueil u actpoHomuen. Vcnonp3oBaHWE M aKTHMBHOE NPUMEHEHUE
(bU3MUECKUX 3HAHWH OIPEAEITHUIIO
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XxapakTtep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe IHEPreTHKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, TMOJyYCHHs] HOBBIX MaTEpHANIOB C 3aJaHHBIMH CBOiicTBaMu M Jp. M3yueHuwe (u3MKH BHOCHT
OCHOBHOI BKJIaJx B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTHHBI MHUpa ydamuxcs, B (OpMUpOBaHHE
YMEHUH IPUMEHATh HayYHBI METO/I TO3HAHUS TPH BHIMIOJTHEHUN UMH YUEOHBIX HCCIIEJOBAHUH.

B ocHOBy Kkypca (u3uMku cpeiHed HIKOJBI MOJIOKEH DPAJ UACH, KOTOpPbIE MOXKHO paccMaTpHUBaTh Kak
MPUHIUIIBI €TO TOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEW KypcC SIBISICTCS JIOTUYECKU 3aBEPIIEHHBIM, OH COAEPIKHUT
MaTepHall U3 BCeX pas3/ienoB (GU3UKH, BKIIIOYAET KaK BOIIPOCHI KIIACCUYECKOI, TaK U COBPEMEHHOM (DU3HKH.

Hoesn 2enepanuzayuu. B cooTBeTCTBUU C HEel Marepuan Kypca GU3NKU 00beTUHEH BOKPYT (PU3NYECKUX
Teopuil. Benymum B Kypce siBisercss (popMupoBaHHE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEpuH,
BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus NpeanojaraeT MCIOJIb30BaHUE T'YMaHUTAPHOIO MOTEHIMAA
¢bu3nueckoil Haykd, OCMBICJICHHE CBSI3W pa3BUTUA (U3MKK C pa3BUTHEM OOIIECTBA, a TaKkKe
C MUPOBO33PEHYECKIUMHU, HPABCTBEHHBIMH U YKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoena npuknaonoii nanpaenennocmu. Kypc ¢busuku yriyOiI€HHOTO ypOBHS MpeJIoyiaraeT 3HaKOMCTBO
C MIMPOKUM KPYrOM TEXHMYECKMX M TEXHOJIOTUYECKUX MPUIOKEHUH U3yUeHHBIX TeOpuil M 3akoHOB. [Ipu
TOM paccMaTpUBAIOTCA HA YPOBHE OOIIMX MPEACTABICHUN KM COBPEMEHHBIE TEXHMUYECKHE YCTPOWCTBa
Y TEXHOJIOTHH.

Hoea rKonozuzayuu peanusyercs TOCPEICTBOM BBEACHUS SJIEMEHTOB COJEP)KaHHS, IOCBSIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH W TEXHOJIOTHH,
a Tak)Ke 00CYXACHUS TPOOJIeM PallMOHAILHOTO MPUPOIONOIB30BAHMS U IKOJIOTUYECKOM OE30MacHOCTH.

OcBoeHue CcoAepXaHUsA TPOTPaMMBI  JOJDKHO OBITh IOCTPOCHO HAa TNPUHIMIIAX  CHUCTEMHO-
JesTeNbHOCTHOTO Tmonxona. g ¢u3uku peanuszanus 3TUX NPUHIMIOB 0a3upyeTcss Ha HCHOJIB30BaHUU
CaMOCTOSITENTFHOTO HKCIEPUMEHTa KaK IOCTOSHHO JAeHcTByromiero Qakrtopa ydeOHOro mpouecca. /lis
VenyOnéHHo20 YpoGHs — MO CUCMEMA CAMOCMOSAMENbHO20 VUeHUUeCKO20 IKCHepUMEHmMA, GKII0UaAuie2o
@ponmanvhvle yueHuyecKue onvimovl NPU U3Y4eHUU HO8020 Mamepuad, 1abopamopusie pabomsl u padomol
npaxmuxyma. Ilpu smom 603modicHbl 08a cnocoda peanuzayuu puzuiecko2o npakmuxkyma. B nepeom cnyuae
npakmuxym nposooumcs aubo 6 konye 10 u 11 xnaccos, aubo nocie nepsozco u emopozo nonyeoouil
8 KajdcOoOM U3 3mux Kuaccos. Bmopoi cnocob6 — smo unmezpayus pabom Npakmukyma 6 CUCmemy
1a60pamopHulX pabom, KOmopwvle NPoBOOSMCs 6 npoyecce usydenusi pazoeira (memwvl). Ilpu smom noo
pabomamu NPAKMUKYMA NOHUMAEMC CAMOCMOAMENbHOe UCCIe008aHue, KOmopoe Nposooumcs no
PYKOBOOCMBY C8EPHYMO20, 000OWEHHO20 8U0a De3 NOuLazo80u UHCMPYKYUL.

B mporpamme cructema y4eHH4ECKOro 3KCIIEpUMEHTa, Ja00paTOPHBIX padoT U MPAaKTUKyMa IpeAcTaBIeHa
eIMHBIM TTepeyHeM. BIOOp TeMaTHKH ISt STHX BUAOB YUEHHYECKUX MPAKTHUECKUX PaOdOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa3oBaTeIbHOr0 Ipolecca HCXOJsl U3 OCOOCHHOCTEH MOYpOYHOrO IJIAHUPOBAHUS
U ocHaieHus kabuHera ¢usuku. IIpu sTomM obecrneunBaeTcsi OBJAJEHUE OOYYAIOUIMMUCS YMEHUSIMU
IPOBOJIUTH TMpPsIMbIE M KOCBEHHBIE M3MEpPEHMsI, HCCIEI0BaHMUs 3aBUCUMOCTEH (U3UYECKUX BETHMYUH
Y TIOCTaHOBKY OTIBITOB 110 TIPOBEPKE MPEATIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHueE yIenseTcs PEIICHNI0 pacuEéTHRIX M KaYeCTBEHHBIX 3a1ad. [Ipu 3TOM JUIst pacqE€THBIX
3ajau MPHOPUTETOM SIBIIIIOTCS 3aJaud C SIBHO 3aJlaHHOM © HeA6HO 3a0aHHoli (HU3NYECKOH MOJIENbIO,
MO3BOJISIIONINE TIPUMEHSTh W3YyYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak
Y MHTErpUpYys IPUMEHEHHE 3HaHUI U3 pa3HbIX pa3/ienoB. [ KauecTBEHHBIX 3a/1a4 IPHUOPUTETOM SIBIISTIOTCS
3a/laHusl Ha OOBsICHEHHUE / Mpe/ICKa3aHue NMPOTEeKaHUsI GU3NYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKarolIeH
KHU3HH, TpeOyromue BbIOopa pru3nueckoi MOAETH 11l CUTYalluH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu ®PI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY OOECIIEYEHHI0 Y4eOHOTro
nporecca Kypc Gpusuku yriyoaéHHOro u 6a3oBoro ypoBHs B CpeiHEH IIKOJIE JOJIKEH N3y4aThCs B yCJAOBHAX
npeaMeTHOro kabuHera. B xabuHere Qu3uku JOMKHO OBITH HEOOXOIUMOE T1ab0paTOpHOE 00OPYIOBAHHE
IUIL  BBITTOJIHEHHSI YKa3aHHBIX B TPOTpaMMe YYCHHYECKHX OIBITOB, JIA0OpaTOpHBIX paboT u pabot
MPAaKTUKyMa, a TAK)Ke IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpanimoOHHOE 00OpynOBaHHEe (OpPMUPYETCS B COOTBETCTBMH C TPHHIUIIOM MUHHUMAIbHON
JOCTAaTOYHOCTU U 00ECIIEYNBAET MMOCTAHOBKY MEPEUUCIICHHBIX B MPOrpaMMe KIFOUEBbIX JEMOHCTPALUM A
WCCIICIOBAaHMSI M3YYaeMBbIX SIBICHHUH M TPOLIECCOB, SMIMPHUYECKUX U (PyHIaMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKUX IIPUMEHEHUH.
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JlaGopaTopHoe oOopymoBaHWEe UISI YYCHHYECKHUX TMPAKTHYCCKUX paboT QopMupyercss B BHUIC
TEMaTUYECKHX KOMILJICKTOB M OOECIeYMBaeTCs B pacdyére OJHOrO0 KOMILIEKTAa Ha ABYX OOydYaroIIUXCs.
TemaTnueckue KOMIUIEKTHI J1a0OpaToOpHOTO 00OpYIOBAaHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM
WCIOJIb30BAHUU AHAJIOTOBBIX U MHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHTEIBHBIX CHCTEM
B BHJIe IU(PPOBBIX JTAOOpATOPHUIA.

HEJN U3YYEHUA YYEBHOI'O ITPEJIMETA «®PU3UKA»

OCHOBHBIMU LETSIMH U3yUeHHSI (PU3UKH B 0011IeM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHUE UHTEpPECA U CTPEMIICHHUS O0YUYaIOIUXCs K HAYYHOMY M3YUEHUIO IPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe MO3HAHUS U POPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOUIUM SIBJICHUSM;

e (opmHupoBaHUE HAYYHOIO MHPOBO33PEHUS KaK pe3ysbTara M3y4YeHHsS OCHOB CTPOCHHUS MaTepuu
1 (yHIaMEHTAJIbHBIX 3aKOHOB (DU3MKU;

e (opmupoBaHuE yMEHUN OOBSCHATH SIBJICHMS C UCIOJIb30BaHHEM (PU3MUECKHX 3HAHUM M HayYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHuE NMpeACTaBICHUN O POIN PUIUKHU AJIs PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
M TEXHOJIOTHIA;

- pazeumue npeocmasienull 0 803MOACHLIX chepax 6yoyuel npopheccuoHarbHoU OessmeilbHOCmU,
CBA3AHHBIX C PUBUKOL, NOO20MOBKA K OdbHeluemy 00yUeHUI0 8 3MOM HanpagieHuu.

e JlocTmkeHne STUX Ieneld o0ecrnedrnBaeTcs pelIeHHEM CIeAYIOUIMX 3a]ad B MpoIllecce H3yYeHUs
Kypca (pU3MKU Ha YpOBHE CPEHEro OOIIero 0Opa3oBaHuUs:

e npuoOpeTeHHe cHCTEMBbl 3HaHUK 00 00X (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYISPHYIO (U3UKY, DJIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3HKY U DIIEMEHTHI
acTpo(u3uKH;

e (opMHUpOBaHHE YMEHHUI MPUMEHATh TEOPETUUECKHE 3HAHUS IS OOBSICHEHUS (PU3MUECKUX SBICHUI
B TIPUPOJIC U JIJIS TIPUHSATHUS IPAKTHUECKUAX PEIICHUIA B IIOBCEAHEBHON KHU3HU;

® OCBOCHME CHOCOOOB peIleHHs pa3IMyHbIX 3aJad C SIBHO 33JaHHOM (hU3MYECKOM MOAENblo, 3a/ad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3/1aHue (U3NYECKOH MOJENH, aJeKBATHOW YCIIOBHSIM
3aJjauu, B TOM YHCJIE 3a]]a4 HH)KEHEPHOTO XapaKTepa;

e TOHMMaHWe  (U3WUYECKUX  OCHOB W NPUHIMIIOB  JCWCTBUS  TEXHHYECKUX  YCTPOWCTB
Y TEXHOJOTMYECKHX TPOIIECCOB, MX BIMSHUS Ha OKPYKAIOUIYIO CPEY;

e OBJAJEHWE METOJaMH CaMOCTOATEIbHOTO  IJIAHHUPOBAHUS M TMPOBENEHUs  (UBHUECKUX
HKCHEPUMEHTOB, aHaJlW3a W HHTEepIpeTanuu UHPOpMAlUU, ONpeAeTeHHUs JIOCTOBEPHOCTU
MOJTyYEHHOTO PEe3yIbTaTa;

+ CO3JaHM€ YCJIOBUH Ui pa3BUTUS YMEHUH IPOEKTHO-UCCIIEI0BATEIbCKONW, TBOPUYECKOM
NeSITeNbHOCTH; passumue unmepeca K cghepam npoheccuoHanvHol O0esmenrbHOCMU, —CEA3AHHOU
¢ uzukotl.

MECTO YYEBHOI'O IPEAMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO yriyOnéHHBIN ypoBeHb H3yueHUs yueOHoro mpeamera «Dusuka» Ha
YPOBHE CpeAHero obmero obpa3oBaHUs BBIOMpaeTCcs OOYYArOIIMMUCS, IUIAHUPYIOIIUMHU TMPOJOHKEHUE
o0pa30BaHMs MO CHEHHUATBHOCTIM (PU3UKO-TEXHHUUECKOTO pOoduIs.

Y4eOHBIM IUITAHOM TpeaycMOTpeHO u3ydyeHue ¢usuku B o0béMe 340 u 3a nBa roga oOydeHus: 5 4
B Heyemo B 10 u 11 kimaccax, Ha 6a30BoM ypoBHE B 00bEMe 136 4 3a 1Ba roj1a 00y4eHwus 1Mo 2 9 B Heennio B 10
n 11 kmaccax. B tematnueckom mnanupoBanuu st 10 u 11 kimaccoB mpeanonaratoTcsi pe3epB BPEMEHH,
KOTOPBIN YUUTEITh MOXKET UCIIOJIb30BaTh [0 CBOEMY YCMOTPEHUIO, U TOBTOPUTEIHHO-0000IIAI0IHE YPOKH.



INTAHUPYEMBIE PE3YJIbTATbBI
OCBOEHMSA YYEBHOTI'O ITPEJIMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «Pu3nka» Ha YpOBHE cpefaHero olmiero odpaszoBanus (yriyOJIEHHBIN U
0a30BbIil ypOBeHB) JOJI?KHO O6eCHe‘-II/IBaTB AOCTHXKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMCETHBIX
U MPEIMETHBIX 00pa30BaTE/IbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

I'pasicoanckoe éocnumanue:
e chopMHPOBAHHOCTH IPAXKAAHCKOW MO3UIUU O0YUYAIOUIETrOCs] KaK aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUKCKOTO O0IIECTBa;
® [IPUHATHE TPAIULMOHHBIX OOIIEUYETOBEUECKUX ITYMAHUCTUYECKUX U IEMOKPAaTUUECKUX LIECHHOCTEM;
® TOTOBHOCTb BECTH COBMECTHYIO JESATEILHOCTh B MHTEpECaX IPa)KAaHCKOro OOIEeCTBa, y4acTBOBATh
B CAMOYIIPABJICHUU B IIKOJIE U JETCKO-IOHOLIECKUX OpraHU3alMsIX;
® yMEHHE B3aUMOJEHCTBOBATh C COLIMAJIbHBIMU WHCTUTYTAMHU B COOTBETCTBUHU C HX (DPYHKUHUAMU
Y Ha3HAYCHUEM,;
® TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM EATEIbHOCTH.
Hampuomuuecxoe eocnumanue:
¢ chopMHPOBAHHOCTH POCCUICKON IPaskJaHCKON HACHTUYHOCTH, ATPUOTU3MA;
e I[IEHHOCTHOE OTHOUIEHHE K FOCYy/JapCTBEHHBIM CHMBOJIAM; JOCTIKEHUsM Poccuum B Qusuke
U TEXHUKE.
ﬂyxosno-npaecmeeunoe eocnumanue:
¢ chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO MTOBEICHHS,
® CIIOCOOHOCTDH OIEHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTUPYICH HA
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B ACSITEIBHOCTH YYEHOTO;
®  OCO3HAHHE JITYHOTO BKJIaJIa B TOCTPOEHUE YCTOWYHUBOrO Oy IyIIETO.
Ocmemuueckoe eocnumanue:
® HCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas JCTETHKY HAay4HOIO TBOPYECTBA, IIPHUCYILETO
¢bu3nueckoil Hayke.
Tpyoogoe éocnumanue:
® UHTEpeC K pa3iuyHbIM cpepaM NpodecCHOHATBbHOW JESITENbHOCTH, B TOM YHCJIE CBSI3aHHBIM
c GU3UKOM U TEXHUKOW, YyMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymend mpodeccun
U peaJin30BbIBATH COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;
® TOTOBHOCTb U CIOCOOHOCTH K 00pa30BaHMIO M caMOOOpa30BaHMIO B 001acTH (PU3UKHU HA MPOTSKEHUU
BCEH KU3HMU.
OKonozuueckoe socnumanue:
¢ chopMHPOBAHHOCTH 3KOJOTHYECKON KYIbTYPhl, OCO3HAHUE TTI00ATEHOTO XapaKTepa 3KOJOTHYECKUX
npobiuewm;
® [UJJAHUPOBAHUE W OCYHIECTBJIICHUE JIEWCTBUI B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHMS LeJen
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEYECTBA;
® pacIIMpPEHHE ONBITA ACATEIbHOCTH IKOJIOTUUECKON HAIIPaBIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAaHUN
1o (uzuke.
lleuuocmu HAYYHO20 RO3HAHUA:
e chOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BHUTHUSA
¢du3nveckoil HaykH;
® OCO3HaHHE IIEHHOCTM HAay4yHOH JesTeNbHOCTH, TOTOBHOCTh B TIpOIECCe U3Y4YeHUS (UBHKU
OCYHIECTBJIATh NPOECKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh MHANBUYaJIbHO U B TPYIIIIE.
B mpomecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS IPOrPaMMBl CpPEAHEro OOIIero
oOpa3oBaHusi 10 (Qu3uke y OOydYaloIUXCsl COBEPLICHCTBYETCA  OMOYUOHANbHBIN — UHMEILIEeKM,
Ipernoiararomuil copMUpOBaHHOCTH:



Camoco3Hanusl, BKIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE SMOILMOHAIBHOE COCTOSIHUE, BUETDH
HaIpaBJICHUS Pa3BUTUS COOCTBEHHON YMOIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0e;
camope2ynuposanus, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHNE NPHHAMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K YMOIMOHAIBHBIM U3MEHEHUSIM H MPOSBIATH THOKOCTB,
OBITH OTKPHITHIM HOBOMY;;

8HYmMpenHell Momusayuy, BKIIOYAIONEH CTPEeMIICHNE K TOCTIKCHHUIO IIETH U YCIIEXY, ONITUMH3M,
MHHUILMATUBHOCTD, YMEHHUE JICHCTBOBATH, CXOSl U3 CBOMX BO3MOXKHOCTEH;

omMnamuy, BKIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE OPYTUX, YYUTHIBATH
ero Ipy OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COYUANbHBIX HABBIKOG, BKIIOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIECHHS C JPYTMMH JIOJIbMH,
3a00THTHCS, NPOSIBIIATH MHTEPEC U Pa3penIaTb KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATbBI

YHuBepcajibHbIe IO3HABATEIbHbIE IeHCTBHS

Ba3oBrble JJornyeckue aefcTBUA:

CaMOCTOSITENTLHO (POPMYITMPOBATH M aKTyaITM3UPOBATH IIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEICIIATH TSN JACITeILHOCTH, 33/1aBaTh MTapaMeTPhl U KPUTEPUU UX JTOCTIIKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHHSIX

pa3pabarhiBaTh IUIAH PEHICHUS MPOOJIEMBI C Y4€TOM aHallM3a WMEIONIMXCSA MaTepUaTbHBIX
Y HEMaTePUAIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEJISIM, OLICHUBATH
PHCKH ITOCIICICTBUH NI TEILHOCTH,

KOOPJMHUPOBATh U BBHIIOJIHITH pabOTy B YCIOBUSAX PEATbHOT0, BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO
B3aMMOICHCTBHS;

pa3BHUBATh KPEATHBHOE MBIIUICHUE PY PEIICHUH )KH3HESHHBIX ITPOOIEM.

ba3oBble uccienoBaTeabCKHeE AeliCTBUA:

BJIaJIeTh HAYYHOM TEPMUHOJIOTHEH, KJIFOUEBBIMU MOHATHIMU U METOIaMH (PU3UYECKON HAyKH;
BJIa/IETh HABBIKAMU Y4YEOHO-UCCIIEIOBATEIBCKOM M MPOEKTHON JEeATENbHOCTH B 00JacTH (U3HKHU;
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY IIOUCKY METOJIOB PEIIEeHHS 3aJ1a4 (PU3NIECKOro
COJIEpKaHus, IPUMEHEHHUIO PA3JIMYHBIX METOJOB [TO3HAHUS;

BIQJETh BHJAMHU JCSITEIBHOCTH [0 IIOJYyYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpETaluy,
peoOpa3oBaHUIO0 U NMPUMEHEHHUIO B Pa3IMUYHBIX YU€OHBIX CHUTyallUsX, B TOM YHUCIE MPU CO3JaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJIATh NPUYMHHO-CIEJCTBEHHBIE CBA3M M aKTyaJU3UpOBATh 3aJayy, BBIABUIaTb TMIIOTE3Y €€
pelIeHns, HaXOIUTh apryMEHThl JJI1 JOKa3aTelbCTBa CBOMX YTBEP)KJIEHUH, 3aJaBaTh IapaMeTpbl
U KPUTEPUU PELICHMS,

aHAJIM3UPOBATh MOJYYEHHBIE B XOJE PpEUICHMs 3aJaud pe3ysbTaThl, KPUTUYECKU OLICHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POpPMyYIHpPOBaTH COOCTBEHHBIE 3a7jaud B 00pa30BaTENIbHON JEATENbHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKU;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS 110 PU3UKE B IPAKTHUECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

YMETbh UHTErPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpe/UlaraTh OPUTMHAIbHbBIE IMOAXOJbl U PELICHUs; CTaBUTb IMPOOJIEMBI
U 3aJ1a4i, JOIMYyCKAlOINe ajJbTepPHATUBHBIE PEIICHUS.

Pabora c ungopmanueii:

BJIa/IETh HAaBBIKAMM TOJy4YeHHUS HMHGOpPMAIUU (PU3NYECKOTO COJEp’KaHUS U3 HMCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbHO OCYHIECTBIIATH IIOWUCK, aHallu3, CHCTEMAaTH3allUI0 W HHTEPIpEeTaIIio
nH(pOpMAaIUY PA3IUYHBIX BUJIOB U (hOPM NpE/ICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaIuH;

UCTOJb30BaTh CpeICcTBAa HH(GOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKaTUBHBIX M OPraHM3allMOHHBIX 3aJad C cOONI0eHUEM TpeOOBaHUMI



HPrOHOMHKH, TEXHUKU 0€30TIaCHOCTH, TUTHEHBI, PECypCOCOCPEIKEHUS, PABOBBIX U ATHYECCKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

CO3lIaBaTh TEKCThI (DU3MUYECKOTO COJCpXaHHWS B Pa3IMYHbIX (opMatax ¢ y4ETOM Ha3HAYCHUS
uHbOpMAIIMM W IEJICBOW  ayIUTOPHH, BBIOMpas ONTHMajbHYI0 (OpMy  IpeICTaBICHUS
Y BU3YaJIU3AIIHH.

YHuBepcajibHble KOMMYHHUKATHBHbIE J1eiiCTBUS

Oo01menue:

OCYILIECTBIIATH OOIIEHNE Ha YpOKax (PU3UKU U BO BHEYPOUHOIl 1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOH(DIMKTHBIX CUTYallui U CMATYATh KOH(DIUKTHI;
pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEZCTB.

CoBmMecTHas ACATECJIbHOCTD:

IIOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaHIHON U MHUBHlyaIbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX AEUCTBHI € yU4ETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0TO 4ICHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JACHCTBUA 10O €€
JOCTH)KCHMIO: COCTAaBJIATh IIIAH ACUCTBUM, pacHpelensaTh PO € y4ETOM MHEHHM YYaCTHUKOB,
00CyX1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLICHUBATH Ka4eCTBO CBOETO BKJIaZa U KaXJ10T0 y4acTHHUKA
KOMaH/Ibl B OOIIKI pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUIM;

IIpesIaraTb HOBbIE IPOEKTHI, OLICHUBATh UJEU C MIO3ULIUN HOBU3HBI, OPUTMHAILHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYHIECTBJIATh ITIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

YHuBepcaJabHbIe PeryJsiTUBHbIE el CTBUSA
Camoopranu3anus:

CaMOCTOSITENILHO OCYILLECTBIISATh MMO3HABATEIbHYIO JEATENIBHOCTh B 00JaCTH (PM3UKU U aCTPOHOMMH,
BBISIBJISTH MPOOJIEMBI, CTABUTh U (DOPMYJIMNPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELIECHUS PACUETHBIX M Ka4E€CTBEHHBIX 3a7ay, IUIaH BBITOJIHEHUS
MPaKTUYECKOH paboThl € y4€TOM  MMEIOIIMXCS  PECcypcoB, COOCTBEHHBIX  BO3MOXKHOCTEH
Y MPEINOYTEHU;

JlaBaTh OLICHKY HOBBIM CUTYyalUsIM;

paclIMpsATh paMKH y4€OHOT 0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;

JieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILICHHE;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;

Croco0CcTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM SpYAULIUU B 00J1aCTH (PU3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIB:

JTaBaTh OIIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBHE
PE3yJIbTAaTOB LIEISAM;

BIIQJIETh HABBIKAMHU TIO3HABATEIPHOW pe(IIEKCMH KaKk OCO3HAHUS COBEPIIAEMBIX JIEHCTBUMN
Y MBICITUTENIBHBIX MIPOIIECCOB, UX PE3YNIHTATOB M OCHOBAHMI; NCIIOJIB30BATh MPUEMBI PEhICKCUH ISt
OLICHKH CUTYallluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATH PEIICHHUSI TI0 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U @pTYMEHTBI APYTUX MIPHU aHAINU3E PE3YIbTATOB AEITEILHOCTH.

IIpunsTue cedst U Apyrux:

NpUHUMATH ceOs1, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI U apTYMEHTBI APYIUX IIPU AHATIN3€E PE3YNIBTATOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO APYTUX HA OIINOKH.

INPEJIMETHBIE PE3YJIbTATbBI
10 kaace



B npouecce nzyuenus kypca pusuku yriay6néaHoro u 6azoBoro yposHs B 10 kacce y4eHUK HAyIHTCS:

e [loHuMarp (JIEeMOHCTPUPOBATH) POJL (PU3UKH B DKOHOMHYECKOM, TEXHOJOTHYECKOH, IKOJOTHYE-
CKOM, COMATLHON M ATHYECKOH cdepax AesATEIbEHOCTH YelIOBEKa; POJib U MECTO (PU3HMKH B COBpE-
MEHHON HAy4YHOW KApTHHE MUPA; 3HAYEHUe ONUCAMENbHOU, CUCeMamusupyrowel, 00biCHU-
MeNbHOU U NPOSHOCMUYECKOU (PYHKYUL UULECKOL Meopul — MeXAHUKU, MOAEKYIAPHOU PUu3UKU
U Mmepmoou- HaMuKU, poib u3ULecKol meopuu 8 Gopmuposaruy npeodcmasieHull 0 Gu3uuecKoll
Kapmune Mupa,

e pazinyarh (YIUTHIBATH) YCIOBHS MPUMEHUMOCTH MOJETCH (PU3UUECKUX TEN U MPOIECCOB (SIB-
JICHUI): MHEepLHUaTIbHAsI CUCTEMa 0TCUETa, aOCOIFOTHO TBEPIOE TEJIO, MaTepHaIbHas TOYKA, paB-
HOYCKOPEHHOE JIB)KEHUE, CBOOOIHOE TIaJieHHe, aOCOMOTHO ynpyras aedopmarus, abCoIIOTHO
yrnpyroe u abCoOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENHU ra3a, XKHUIKOCTH U TBEPAOTo (Kpu-
CTAJNIMYECKOr0) Teja, UJIeaJbHbIN ra3, TOUYCUHBIN 3apsi/l, OJJHOPOIHOE FIECKTPUUECKOE MOJIE;

e pa3nuyaTh ycinoBHA (TpaHUIIBI, 0071aCTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IIOHMMATh BCE00-
KA XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OTPaHUYE€HHOCTH UCTIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBSACHITH MEXaHHUYECKUE TIPOIIECCHI U SIBJICHUS, UCTIONB3Ysl OCHOBHBIC ITOJIO-
KCHHA U 3aKOHBI MEXaHHKH (OTHOCHUTEIIBHOCTh MEXaHHUUYECKOTO TBUKCHUS, POPMYJIbI KHHEMAa-
TUKU PAaBHOYCKOPEHHOTO JBWXKEHUS, npeobpazosanus I anunes 0ns cKOpocmu u nepemeuerus,
3akoHbl HproTOHA, npunyun omuocumenvrocmu I anunesi, 3aKOH BCEMHPHOTO TSATOTCHUS, 3aKOHBI
COXpaHEHHsI UMITYJIbCA U MEXaHUYECKOW SHEPTUH, C6513b pabombvl CUbl C USMEHEHUEM MeXaHu-
YecKoll dHepeuU, YClo8Us pasHoeecus meépooco meia);, IPH STOM UCIOIB30BATh MaTeMaTHue-
CKO€ BBIPQKCHUE 3aKOHOB, YKA3bIBAMb YCI08US NPUMEHUMOCIU PU3UYECKUX 3AKOHO8. npeobpa-
306anutl I anunes, 6mopozo u mpemve2o 3axonos Hviomona, 3axonoe coxpanenusi umnynsca u
MEXAHUYECKOU dHEP2UU, 3AKOHA 8CEMUPHO20 MALOMEHUsL,

e AHAJIM3HUPOBATH M OOBACHITH TEIUIOBBIC IPOIIECCHI U SBJICHHUS, UCIIOIB3YSI OCHOBHBIE TTOJIOKEHUS
MKT u 3aKOHBI MOJICKYJIIPHON (DU3UKU U TEPMOJUHAMUKH (CBSI3b JABJICHUS WJICAIBHOTO rasa
CO CpeaHEe KMHETUYECKOH SHEPrueil TEIUIOBOrO JIBW)KCHUS W KOHIICHTpAIMECH €ro MOJEKYI,
CBSI3b TEMIIEPATYPHI BELIECTBA CO CPETHEN KHHETUIECKOI SHEPTUeil TEMIOBOTO JBMKEHHS €0 Ya-
CTHII, CBSI3b JIaBIICHUS UJEATBHOTO ra3a ¢ KOHIIGHTpAIMe MOJIEKYN U €r0 TeMIepaTypoid, ypas-
HeHue MenneneeBa— KnaneipoHa, mepBblif 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHS dHEp-
THH B TEIUIOBBIX IMPOIECCAX); MPU ITOM HCIOIH30BATh MAaTEMAaTHUECKOE BBIPAKECHHE 3aKOHOB,
YKA3vl8amoy yc108us npumeHumocmuypasuenus Menoeneeea—Knanetipona,

e AHAJTM3WUPOBATH U OOBSICHSITH (OIMMCHIBATE) AIEKTPUUYCCKUE SBIICHUS, UCTIOIB3YsI OCHOBHBIC T10-
JIOXKEHUS U 3aKOHBI AIEKTPOIUHAMUKH (3aKOH COXpaHEHHS PIEKTPUUECKOTO 3apsa, 3akoH Kyo-
Ha, NOMEHYUATbHOCMb INIeKMPOCMAMUYECK020 NOJs, NPUHYUN CYNEPROZUYUU DTIeKMPULEeCKUX
noJet, npu dMOMYKA3bl8as YCA08USL NpuMeHUMocmu 3akona Kynona, a Takxe mpaKTHYECKH BaX-
HBIE COOTHOIICHUS: 3aKOHbI OMa /71 yuacTKa LNy U 7S 3aMKHYTOM 2JIEKTPUYECKOH 1eMnu, 3a-
koH /[xoyns—IJlenua, npasuna Kupxeogha, sakonvl @apades ons 21ekmponusa);

e onucvlgams usuecKue Npoyeccvl U sAGIeHUs, UCNOb3YA BEIUYUHBL NepeMeeHie, CKOPOCMmb,
YCKOpeHue, UMRYIbC mead U CUCmeMbl mell, CUld, MOMEHMm Cuibl, 0asileHue, NOmeHYUaIbHAs.
9Hepeusl, Ki HemUu4ecKas dHepeust, MeXaHuyeckas sHepeus, paboma cuibl, YeHmpoCcmpemumenb-
HOe YyCKOpeHue, CUNA MaxicecCmu, Cuid ynpy2ocmu, cuid mpenus, MOWHOCMb, dHEP2Usl 63aUMO-
Oeticmeust mena ¢ 3emnéi 601u3U e€ NOBEPXHOCMU, IHEPeUs YNPY2oll Oedhopmayuu NPYy*CUHDL,
KOIUYecmeo menjiomsl, ab6CONOMHAs memnepamypa mena, paboma 8 mepmoouHamuxe, 6Hym-
PEeHHSISL DHEPeUsL UOAIbHO20 0OHO- AMOMHO20 2a3d, paboma UdeaibHo20 2a3d, OMHOCUMETbHAs
enasicnocms 6030yxa, KIIJ/[ uoeanvnozo mennogozo ogucamens, d1eKmpuyeckoe noie, Hanps-
HCEHHOCTND INEKMPUYECKO20 NOJISL, HANPANCEHHOCMb NOJISL MOYEUHO20 3apsA0d Ul 3aPSAHCEHHOO
wapa 6 8aKyyme u 6 OudieKmpuxe, NOMeHyual 21eKmpocmamuiecko2o nojis, pasHocms HOmeH-
YUAN08, INEKMPOOSUNCYWAs. CUNA, CULA MOKA, HANPSJICEHUe, MOWHOCHb MOKA, JJIeKMPU4ecKdst
EMKOCMb NIOCKO20 KOHOEHCAmMOopa, CONPOmueieHue y4acmka yenu ¢ nociedo8amenbHulM U na-
PANIENbHBIM COCOUHEHUEM Pe3UCTNOPO8, IHEPIUS DIEKMPULECKO20 NOJIsi KOHOEHCAmMOopa,

e OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3NIECKUX SBJICHUI: MEXaHUYECKOE IBUKECHHE, TETUIOBOE
JBYDKEHHUE YaCTHII BEIIECTBA, TETUIOBOE PaBHOBECHE, OPOYHOBCKOE ABIKEHUE, MU y3us, ncmape-
HUE, KUTICHUEe U KOHICHCAIUS, TUTAaBIICHUE M KPUCTAIM3AIINs, HAIIPABICHHOCTh TEIJIoNepeIadH,
AIIEKTPU3ALHUS TEJ, IKEUNOMEHYUATLHOCb NOBEPXHOCMU 3APAHCEHHO20 NPOBOOHUKA,



11 kaacce

IIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKON BETUUMHBI OT JIPYTOil € UCIOIB30-
BaHUEM TIPSMBIX U3MEPEHUH: MIPH ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YNIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PM3UUYECKUX BEJMYUH 8 8ude 2papuros ¢ yuémom abcortomuvix no-
epewinocmeri usmeperutl, 1e1aTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEI0BaAHMS;

MPOBOANTH KOCBEHHBIC M3MEPEHUs (PU3UUYECKUX BEIMYWH; IMPU STOM BHIOMpATh ONMTUMATHHBIN
METOJI U3MEPEHUSI, OIICHUBATh a0COIIOTHBIC U OTHOCHTEIBHBIC TOTPEITHOCTH MPSIMBIX H KOCBEH-
HBIX U3MEPEHUI;

nPOBOOUMb ONbIMbL NO NPOBEPKe NPeOSIONCEHHOU SUNOMme3bl: NIAHUPOBAMb IKCNEPUMEHM, CO-
Oupamo sKCNEePUMEHMATbHYIO YCMAHOBKY, AHAUIUPOBAMb NOTYYEHHbLE Pe3YIbmambl U 0eiambs
861600 0 CMAMyce NPediONCEHHOU SUNOME3bl;

coOuroIaTh TpaBuiia OE30MACHOTO TPyZla MPU MPOBEACHUU UCCIIEJIOBAaHMI B paMKaxX y4eOHOTO
JKCIEPUMEHTA, NPAKMUKYMA W YIeOHO-HCCIEIOBATEIBCKON U MPOSKTHOM JEATEIBHOCTU C UC-
M0JIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPAaTOPHOTO 00OPYAOBaHUS;

pemarh pacu€THBIC 33]]a4u C SIBHO 33JJaHHOM U Hes6HO 3a0aHHol (HU3NIECKON MOJIENIBIO: Ha OC-
HOBAaHWU aHAJIM3a yCJIOBUs OOOCHOBBIBATh BBIOOpP (H3UUECKOM MOJIENU, OTBeUaromield TpedoBa-
HUSM 3aJ1a4d, TPUMEHSITh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U NOCHMYIAmbl Hu3uUUecKux
meopuil TIPA UCTIOIB30BaHUN MAaTEMaTHUYECKUX METOJOB pEIIeHUs 3aad, IPOBOJUTH PACUETHI
Ha OCHOBaHMM WMECIOIINXCS JTaHHBIX, aHAIU3UPOBATh PE3YJbTaThl U KOPPEKTHUPOBATH METOJIbI
pEILICHHS C YIETOM IOJIyYEHHBIX PE3yJIbTAaTOB,;

pelaTh KaueCTBEHHBIC 331U, mpedyiouue npuMeHeHUs: SHAHUU U3 PA3HLIX PA30e106 WKOJIbHO-
20 Kypca (usuku, a maxaice uHmepayuu 3HAHUIl u3 Opyeux npeomemos ecmecmeenHo-HayvHO20
YuKa: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY PACcCyKICHUHN ¢ OMOPOI Ha H3yUYCHHBIC 3aKOHBI, 3aKO0-
HOMEPHOCTHUHU (PU3NUECKHUE SIBICHUS;

UCNONB308aMb MeopemuyecKue 3Hanus 0isi 00bIACHEHUSI OCHOBHBIX NPUHYUNOE PAabOmbl uzme-
PUMENbHBIX NPUOOPOS, MEXHUYECKUX YCMPOUCME U MEXHOI0SULECKUX NPOYECCO8;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHUS 110 (PM3HUKE B TOBCEAHEBHOM KU3HU [T o0ecrieyeHus 6e3-
OIIACHOCTH TMPH OOpameHnH ¢ MPUOOPaMU M TEXHUYECKUMHU YCTPOWCTBAMHM, JJISI COXPAHEHUS
3JI0POBbSI U COOJTIOZICHUS HOPM DKOJIOTHYECKOTO MOBEICHHSI B OKPYKAIOIICH Cpe/ie;

MPUBOJUTH MPUMEPHI BKIIAJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTH;
AHATUBUPOBATNL U OYEHUBAMb NOCIEOCMBUsL OIMOBOU U NPOU3BOOCMBEHHOU 0esIMENbHOCMU Ye-
JI06eKA, C6A3AHHOU C (PUUUECKUMU NPOYECCAMU, C NO3UYULL IKOI0SUHEeCKOU Oe30nacHOoCmu,
NPeoOCmasieHull 0 payuoHaIbHOM NPUPOOONONIL3OBAHUL, A MAKIHCE PAZYMHOM UCNONb308AHUU
00CMUMICEHUL HAYKU U MEXHOI02Ull 0151 OANbHele20 Pa3sumus Yeio8euecko2o ooujecmaa,
NPUMEHSATH pa3IMyHble cCI0cOO0Bl paboThl ¢ HHPOpManKel (U3NIECKOro COAePkKAHUS C UCTIOTb-
30BaHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHH: MPU 3TOM HCIOJIB30BaTh COBPEMEH-
Hble WH(POPMAIMOHHBIE TEXHOJOTHUU JUIS MOWMCKA, MEpepadOTKH M TPEIbsIBICHUS y4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpPMALNH, CTPYKTYPUPOBAHUS U MHTEPIPETAUU HHPOPMAIIIH, MOITY-
YEHHOW M3 Pa3IMYHBIX UCTOYHHKOB; KPUTUYECKU aHATM3UPOBATH MOTy4aeMyr WH(GOPMALIUIO U
oyeHusamv e€ 00CHMOBEPHOCb KAK HA OCHOBE UMEIOWUXCS 3HAHUL, MAK U HA OCHO8e AHAIU3A
UCTOYHUKA UHGOpMayuLL;

NPOAGIAMb OP2AHU3AYUOHHBIE U NO3HABAMENbHBIE YMEHUA CAMOCMOAMENbHO20 NPUOOPEMEHUs.
HOBbIX 3HAHUU 6 Npoyecce BbINOJHEHUsl NPOEKMHbIX U YUeOHO-UCCIe008aMEeNbCKUX pabom;
paboTaTh B TpyNIe C BBHIMOJHEHHEM Pa3JIMYHBIX COLIMANBHBIX POJICH, IIAaHUPOBaTh pPaboTy
TPYIIBI, PAIMOHAIBFHO PACIPENETATh NEATEIbHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aIeKBATHO
OIIEHMBATH BKJIAJ] KQKIOTO M3 YIaCTHHKOB TPYIIIBI B pEIICHUE paccMaTpuBaeMoi TpoOIeMBl,
NpOosBIAMb MOMUBAYUIO K OYOyWeti npoghecCUOHATIbHOU 0esMelbHOCMU NO CREeYUAIbHOCTAM (u-
3UKO- MEXHUYEeCK020 NPOPDUIA.

B npouecce uzyuenus kypca ¢Guzuku yriayO0n€HHOro u 6a3oBoro ypoBHs B 11 kiiacce ydyeHUK Hay4dUTCS:

MOHUMATh (JIEMOHCTPUPOBATE) POJb (U3UKH B DKOHOMUYECKOW, TEXHOJIOTHYECKOW, COIMAIbHOM

U OTHYECKOW cepax NeAaTeTbHOCTH YeOBEKa;, POJIb U MECTO (DM3MKM B COBPEMEHHOW Hay4dHOU
KapTUHE MHUPA; POJIb ACTPOHOMMHM B IPAKTUYECKOMN NEATEIBHOCTH YEJIOBEKA U JajlbHEHIIEM HayqHO-
TEXHUYECKOM DAa3BUTHH; 3HAYEHUE ONUCAMENbHOU, cucmemamusupyroueli, o0vACHUMENbHOU
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U npocHocmuyeckou Qyukyutl usuueckol meopuu — 3INeKMPOOUHAMUKY, CHeYUAlIbHOL Meopuu
OMHOCUMENbHOCY, — K8AHMOBOU  u3uku;, poib (U3NYECKOH Teopuu B  (HOPMUPOBAHUU
MPEACTABICHUH O (U3UYECKOW KapTHHE MHpa, MECTO (PU3NUYECKON KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IPEACTABIECHUIN O IPUPOJIE;

paznuuarh (Y4uTHIBATH) YCIOBUS MPHUMEHUMOCTH MoOJeNel (PU3NUECKUX TNl U MPOLIECCOB (SBICHUH):
OJTHOPOJIHOE  3JICKTPUYECKOE U OJHOPOAHOE MAarHUTHOE IIOJIsl, TapMOHHYECKHE KojIeOaHus,
MaTeMaTHYeCKU MasTHUK, UCAIbHBIN MPYKUHHBIA MasTHUK, TApMOHHYECKHUE BOJIHBI, UJI€ATbHBIN
KoJieOaTeIbHBII KOHTYP, TOHKAs JIMH3a; MOJICNICH aToMa, aTOMHOTO siipa M KBAHTOBOM MOJICITU CBETA,;
pas3nuyath ycioBUsA (TpaHUIbl, 00JacTH) NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, HOHUMAMDb
gceobwull xapakmep yHOAMEHMANbHBIX 3AKOHO8 U OZPAHULEHHOCTNb UCNONb308AHUS YACHHbBIX
3AKOHO8;

aHAJIM3UPOBATh M OOBICHATH 3JICKTPOMArHUTHBIE IMPOIECCHl M SIBICHMS, HCIIOJIb3YsS OCHOBHBIE
MOJIOKEHUST M 3aKOHBI DJIGKTPOJAWHAMUKH M CHEIHAIbHON TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXPAaHEHHUs DIIEKTPUYECKOro 3apsiaa, cuia Ammepa, cuia JIopeHla, 3aKOH 3JI€KTPOMarHUTHOM
nHayKuuy, npaBwio Jlenma, cBsa3p OJIC caMOMHIYKIHMM B 3JIEMEHTE 3JEKTPUYECKOM LENu CO
CKOPOCTbIO M3MEHEHMsS] CWJIbl TOKa; TMOCTYJaThl CHELMAIbHOM TEOPUU OTHOCUTEIBHOCTH
DHHIITeHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCHOJb3Ys MOJOKEHUS KBaHTOBOU
¢usuku (ypaBHeHue DifHmTerHa st GoTorddexTa, nepBblii 1 BTOpoi mocTynatel bopa, mpuHImmn
COOTHOIIIEHHUST HeompenenéHHocTeil ['eiizenOepra, 3aKOHBI COXpaHEHMs 3apAOBOTO U MacCOBOTO
YKCeJl U SHEPTUU B SJEPHBIX PEAKIMUAX, 3aKOH PAIMOAKTUBHOTO pacmnajia);

ONMHCHIBATh (U3MYECKHWE TPOLECChl U  SABICHUS, HUCIHONB3YS BEJIMYMHBL: HANPSHKEHHOCTH
ANEKTPUYECKOTO  TMOJIA, TMOTEHIUAI JJIEKTPOCTAaTUYECKOrO0 TOJs, Pa3HOCTh IOTEHIIMAJIOB,
ANEKTPOJABIIKYILAS CHUJIAa, HMHAYKUMS MArHUTHOIO TIIOJsl, MarHUTHBIM IOTOK, cuia AMiepa,
WHIYKTUBHOCTH, SJIEKTPOJBUKYIIAs CHUJIa CAMOMHIYKIIMH, SHEPrUsl MArHUTHOTO IOJISI IPOBOAHUKA
C TOKOM, PEJIITUBUCTCKUNA MMITYJIbC, [TOJIHAsA SHEPTUsl, SHEPTUS TOKOsI CBOOOIHOM 4aCTHUIIbl, SHEPTUs
U UMIyJIbC POTOHA, MACCOBOE YHCIIO U 3apsif s/Ipa, SHEPTUS CBS3H AIpa;

OOBSACHATH OCOOEHHOCTH NpPOTEKaHUs (U3UYECKUX SIBJICHUN: JJIEKTPOMArHUTHAasT WHIYKIUS,
CaMOUHJIYKIIUS, PE30HAHC, MHTEpPPEpEeHLUss BOJH, AUPPAKIMS, AUCIEPCHs, MOJHOE BHYTpPEHHEE
oTpaxkeHue, ¢oroznekTpuueckuil 3pdext (dporodaddekr), anpda- u OGera-pacnmaabl suep, ramma-
U3NIy4yeHue siep; Gu3ndecKkue MPUHIUIBI CIEKTPAIbHOTO aHallu3a U paboThI Jiazepa;

onpeoensims HAnpasieHue UHOYKYUU MASHUMHO20 N0 NPOBOOHUKA C MOKOM, CUlbl AMnepa u cuivi
Jlopenya,

cmpoums usobpadcenue, cozoasaemoe NiIOCKUM 3ePKANIoM, MOHKOU JNUH3O0M, U PACCUUMBIBAMb €20
Xapakmepucmuxu,

NpUMEHAMb  OCHOBONOAA2AlOWUe ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl O/ AHAIU3A
U 00BACHEeHUsL QU3UYECKUX NPOYecco8, NPOUCXOO0AWUX 6 38630aX, 6 36E30HbIX  CUCMEMAX,
8 MedHC2aNaKMu4ecKoll cpeoe, 08UNCEHUsI HeOeCHbIX meJl, I80I0YUU 36€30 U Bcenennoi;

MIPOBOAUTH HCCIIEJOBAHUE 3aBHUCUMOCTEM (U3MUECKUX BEJIWYUH C MCIOJIb30BAHUEM MPSIMBIX
U3MEPEeHU: TNpU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (HUKCHUPOBATHh pPE3YyIbTaThl MOJYYEHHOM
3aBUCHUMOCTH (U3WYECKUX BEJIMYMH B BHJAE TpadUKOB € Y4ETOM aOCOIIOTHBIX MOrPEIHOCTEN
U3MEpPEHUH, IEeNaTh BHIBOJIBI 110 PE3YJIbTaTaM MCCIEIOBAHNS;

MIPOBOJNTH KOCBEHHbIE N3MEPEHMSI PU3NYECKUX BEJIMYMH; IPU 3TOM BBIOMPATh ONTUMAIBHBIA METO/
U3MEpEeHUs, OIEHHBATh AOCOIIOTHBIE M OTHOCHUTENbHBIE IOTPEIIHOCTH MPSMBIX M KOCBEHHBIX
U3MEPECHU;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIOKEHHOW TMIOTE3bl: MIAHUPOBATh SKCIIEPUMEHT, COOUPATh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, aHAJIM3UPOBATh IOJNyYeHHbIE pE3yJIbTaThl U J€JaTh BbHIBOJ
0 cTaTyce IPeI0KEHHON TUIIOTE3HI;

ONUCHLIBAMb MEMOObl NOLYYEHUS HAYYHBIX ACMPOHOMUYECKUX SHAHUL,

coOmofaTh mpaBuia 0€30MacHOro TpyAa MHpU MPOBEACHUM HCCIEIOBAHMM B paMKax ydeOHOTro
SKCIIEPUMEHTa,  MPaKTUKyMa U y4eOHO-HCCIEIOBATENbCKOM W MPOEKTHON  JesATeNIbHOCTH
C UCIOJIb30BAaHUEM M3MEPHUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000py10BaHHUS;

pemath pacu€THbIe 3a/addl C SIBHO 3aaHHOM u HesA8HO 3a0aHHOl @U3UYECKOol Modenvlo: Ha
OCHOBAHMHU aHAJIM3a YCIIOBHS BBIOMpATh (PU3MYECKHE MOJENH, OTBevarolne TpeOOBaHUAM 3aqauu,
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MPUMEHITh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH MW TIOCTYJNAThl (U3HYECKUX TCOPHH IPHU
WCIOJIb30BAHUM MAaTEMATHUECKUX METOJOB PEHICHHsS 3a/ay, MPOBOJIUTH PacyEéThl HA OCHOBAHUU
UMEIONUXCS JTaHHBIX, aHAJTU3UPOBATh PE3YJIbTAThl U KOPPEKTHPOBATH METOJIBI PEIICHUS C YIETOM
MOJIY9E€HHBIX PE3yIbTATOB;

peliaTh KaueCTBEHHBIC 3a/1a4yu, TPEOYIOIIIEe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JesioB MIKOJIHLHOTO
Kypca GU3UKHU, a makoce uHmespayuu 3HaHul U3 Opy2ux npeomemos eCmecmeeHHO-HaAy4HO20 YUKIA.
BLICIPAUBAMb  JIO2UYECKVIO  YENOUYKY  PACCYNHCOCHUNl ¢ ONOpol HA  U3VHEeHHble  3AKOHbL,
3AKOHOMEPHOCMU U huzuyecKue s6ieHus.;

UCNONIb306aMb  Meopemudeckue 3HAHusi Ons  OOBACHEHUs. OCHOBHBIX NPUHYUNOS pPabOmbl
UBMEPUMELHBIX NPUOOPOB8, MEXHUYECKUX YCMPOUCTE U MEeXHOI02UYECKUX NPOYECCO8;

MPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOe)KHBIX yUEHBIX-(DU3HKOB B pPa3BUTHE HAyKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU M TEXHOJIOTHH;

AHATUZUPOBAMb U  OYEHUBAMb NOCIeOCmBUs OblMoBol U NPOU3BOOCMBEHHOU OesmelbHOCU
YeoBeKd, CGI3AHHOU C (UUYECKUMU Npoyeccamu, ¢ NO3UYUll IKOI0SUHeCKOU Oe30nacHOCmu,
npeocmasieHull. 0 PAYUOHAILHOM NPUPOOONONL30GAHUU, A MAKICe PA3ZYMHOM UCHOAb308AHUU
00CMUMCEHULL HAYKU U MEXHON02UL 051 OANbHelUe20 Pa38Uumus 4ei08e4eckoeo 0ouecmasd,
MIPUMEHSTh pasauuHbie  criocoObl  paboThl ¢ MHOpMamueld  (U3NIECKOrO  COACPIKAHHUS
C WCIOJIB30BAaHUEM COBPEMECHHBIX HMH()POPMAIMOHHBIX TEXHOJIOTHHA: MPH 3TOM HCIIOIH30BATh
COBpPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHH JJISl IOMCKA, IePepadOTKU M TPEAbSBICHUS y4eOHOM
U HAYYHO-TIONMYJSIPHOW WH(POPMAIUU, CTPYKTYPUPOBAHUS W HHTEpHIpeTanuu WHGOPMAIUH,
MOJYYCHHOHM M3 Pa3IMYHBIX MCTOYHUKOB; KPUTUUCCKU AHAITM3HPOBATH MOJIYYaeMyH HH(POPMAIHIO
U OIICHWBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIIMXCS 3HAHWM, TaK M HA OCHOBE aHAJIM3a
HMCTOYHUKA HHGOPMAIUH;

NpOsGIAMb  OP2AHU3AYUOHHBIE U NO3HABAMENbHbIE YMEHUs CAMOCMOAMENIbHO20 Npuobpemenus
HOBbIX 3HAHUIL 8 NPOYecce GbINOIHEHUSL NPOEKMHBIX U Y4eOHO-UCCIe008amenbCKux pabom, padboTaTh
B TpYIIE C WCIOJHEHHEM pa3MYHBIX COIMAJIbHBIX pOJICH, IUIAHUPOBaTh pabOTy TpPYIIIbI,
paIMoOHATIFHO PaCIpEeAeIIsATh ACSITEILHOCTh B HECTAHJAPTHBIX CHUTYAIUSIX, aJCKBAaTHO OICHUBATH
BKJIJ] KQXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbL;

nposBIANs MOMUSayuio Kk 0yoywei npogeccuoHaibHo 0esimenrbHOCmU N0 CReYUATbHOCISIM (U3UKO-
MEXHUYECK020 NPOPUIAL.



COJIEPKAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»
10 kaace

ba3oBblil ypoBeHb (2 yaca)

Yray0naeHHbIH ypoBeHb (5 4acoB)

Tema 1. ®du3uka 1 METOBI HAYYHOTO TIO3HAHUS (2 Yaca)

Tema 1. ®usnka U METO/IbI HAYYHOTO TTO3HAHUsS (6 4acoB)

®uznka — Hayka o npupoze. Hayunble MeTo1bI HO3HAHHUS OKPYIKAIOLIETO MH-
pa. Poib sKcrieprMenTa 1 TEOpUH B IPOLIECCe MTO3HAHUS IPUPOABL. JKCIe-pH-
MEHT B Gu3uke. MonenupoBanue GU3MUECKUX SBICHUHN U IPOIIECCOB.
Hayunsie runotessl. @u3ndeckne 3aK0OHbI U TEOpUH. | paHUIbI TPUMEHUMO-
ctu (pu3ndyeckux 3akoHoB. [IpuHuMn coorBeTcTBHA. PONb M MECTO (PHU3MKH B
(bopMHpOBaHNY COBPEMEHHOI HAYYHON KapTUHBI MUPA, B IPAKTUIECKON J1esi-
TEIbHOCTH JIIOJIEH.

JlemoncTpanuu 1. Ananorossie U IH(POBBIE U3MEPUTEIBHBIE IIPHOOPHI, KOM-
BIOTEPHBIC TATYNKH

®dusnka — (yHIaAMEHTAIbHAS HayKa O Tpupojae. HayuHblid MeTo 1 Mo3Ha- HUs
Y METOJIbI UCCIICAOBAHMS (PU3HUECKUX SBICHUH. DKCIIEPUMEHT M TEOPHSIB
Mpolecce Mo3HaHus MpupoIel. HabmoieHne u SKCIepruMeHT B (PU3HKE.
Cnocobwl usmepeHnus pusuyeckux seiudut (aHai02o08vie u Yyugdhposvle uzme-
pumenvHvle npubOpsI, KOMNbLIOMEPHbIe OamyuKosvle cucmemsl). Illoepewro-
cmu uzmeperull hu3uuecKux seauyut (aAbCOIOMHAsL U OMHOCUMENbHAS).
MonenupoBaHue (HU3NICCKHX SIBICHUH U TIPOIIECCOB (MaTepHuaibHast TOUKA,
a0COIOTHO TBEPAOE TEJI0, UCATbHAS KUAKOCTh, UI€ATbHBIN T'a3, TOUCUHBIN
3apsin). ['unore3a. Gu3nueckuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. Du3n-
qyeckas Teopust. Posib 1 MecTo pu3uKu B POPMUPOBAHUN COBPEMEHHOM Hayd-
HOW KapTUHBI MUPA, B TPAKTHYCCKOMN JICATEIBHOCTH JIFOJICH.
Yuenuueckui sxcnepumenm, rabopamopHule pabomsi, NPAKMUKYM
1. U3meperue cunvl moKa u HANPSIICEHUsL 8 Yenu NOCMOSHHO20 MOKA

NPUNOMOWU AHATI0208bIX U YUPDPOBLIX USMEPUMENbHBIX NPUOOPOS.

2. 3nakomemao ¢ yugposoti rabopamopueti no guzuxe. Ilpumepwl u3-

MepeHus (husuiecKux 8eauduH npu NOMOUU KOMNLIOMEPHLIX OAMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)

Mexannueckoe ABM>KEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBMIKEHUS.
Cucrema otcuéra. Tpaektopus.

[lepemerienne, CkOpocTh (CpeaHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKO-
peHre MaTepruaIbHOW TOYKH, MX MPOEKLIUU Ha OCU CUCTEMbI KoopauHaTt. Cio-
YKEHME TIEPEMEILICHNN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpsSMOJIMHENHOe JBrxkeHue. ['paduku 3a-
BUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MIEPEMEIICHNS MaTe- pU-
QJIBHOM TOYKHU OT BPEMEHH.

CBoOoaHoe majgieane. Y ckopeHne CBOOOHOTO TaIeHHUS.

KpuBonuneliHoe nBrxeHne. [[BrkeHne MaTepraibHON TOUKHU IO OKPY>KHO-
CTH C ITOCTOSIHHOM 110 MOZYJIK0 CKOPOCTBIO. YTJIOBask CKOPOCTbh, INHEHHAs
ckopocTb. [lepron u yactorta obparienus. LleHTpocTpeMuTenbHOe ycKope-
Hue. Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue: ClIiIOMeTp,

Mexannueckoe aBukeHHE. OTHOCUTEIBHOCT MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimas u obpammnas 3a0a4u MEXAHUKU.

Paouyc-6ekmop mMamepuanbHOUu MouKU, e20 NpoeKyuu Ha OCU CUCHEMbl KO-
opounam. Tpaekropus.

[lepemerieHne, CKOpocTh (CpeaHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
pEHNE MAaTepHAIbHOM TOYKH, UX MIPOEKIIMHA HAa OCH CUCTEMBI KoopauHat. Cio-
YKEHUE TIEPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JBUKEHUE. 3aBUCH-
MOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHMSI U IyTH MAaT€pUAIbHON TOUYKH OT
BPEMEHH U UX TpapUKU.

CBoOoaHOe majeHue. YCKOpeHHe CBOOOAHOrO MajeHus. /leuoicenue mena,
OpOWIEHH020 NOO Y2IOM K 20pU30HMY. 3A6UCUMOCTIb KOOPOUHAM, CKOPOCMU
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NBUKEHHE CHApSJIOB, LIETIHbIE U peMEHHBIE Mepeayu.
lemoncmpayuu
1.  Mogaenb cucTeMbl OTCUETA, ILTIOCTPALIAS KHHEMATHYECKUX XapakK-
TEPU-CTUK JBUKCHHUS.
2. [IpeoOpazoBaHue NBIKEHUH C UCIIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.
3. [Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.
4.  HaOmoneHue IBUKCHUS Tella, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY U
rO-PU30HTAIIBHO.
5. U3mepenue yckopeHust CBOOOIHOIO MaIeHusl.
6. HampaBiieHue cKOpoCTH NPH JABHKEHUU 110 OKPYKHOCTH.
Yuenuueckuii 3xcnepumenm, nabopamopnuie paﬁombt2

1.  H3yyeHue HEpaBHOMEPHOTO JIBUXKEHUS C LIENBIO OMPEeICHUs MIHO-
BEH-HOU CKOPOCTH.
2.  HccnemoBaHue COOTHOLICHHS MEXKIY MyTSIMH, TPOHICHHBIMU TEIIOM

3a MOCJIEA0BATEIbHbIE PABHBIE IPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEH -
HOMJBUKEHUU C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO.

3. 3yuyeHwne ABMKCHUS ITIAPUKA B BA3KOM KHJIKOCTH.

4. VIzyuenue qBUKEHHS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUs MAmepUanrbHot moyky om epemenu u ux epaguxu. Kpuponunen-
HOE IBIKEHUE. [[BrkKeHre MaTepuaaIbHOM TOUKH MO OKPY>KHOCTHU. YTJIOBAas U JIH-
HeitHas ckopocTb. [leprona u yacrora obpamenus. LleHTpocTpe-murenpHOe
(HOpMaJIbHOE), KacaTeabHOE (TAaHTCHIIMAJILHOE) U TTOJIHOE YCKOpEe-HUE MaTepH-
aJIbHOM TOYKH.

Texuuueckue ycmpoiicmea u mexnono2uyecKue npoyeccwyl: CIUIOMETp, IBU-
DKEHUE CHApSJIOB, IEMHBbIC, MIECTepEHYAThIE U pPEeMEHHBIC Tepenadd, CKo-
[pocmuvie augmeot.

lemoncmpayuu

Mojienb CHCTeMBI 0TCUYETA, UIUTFOCTPAIUS KHHEMAaTHIECKUX XapaKTePUCTUK
TBKEHUSI.

Cnocobul uccnedosanus 08UNHCEHUII.

Hnntocmpayus npedenvHo2o nepexooa u usmepenue MeHO8eHHOU CKOPOCHU.
[IpeoOpazoBaHue NBHKEHHI C UCTIOIb30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3pesKEHHOM MTPOCTPAHCTBE.

Habmoienue ABMKEHUS Teja, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH-
30HTAJIBHO.

HanpapiieHue cCKopoCcTH TIPpH ABUKCHHUH TI0 OKPY>KHOCTH.

[ Ipeobpazosanue y2n0801i ckopocmu 8 pedyKmope.

Cpaenenue nymetl, mpaeKmoputi, CKOpoCmet 08UHCEHUSI 0OOHO20 U MO20 Hce
meia 6 pasHvlX CUCTNeMAx OMc4éma.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmukym V3ydqe-
HUE HEPABHOMEPHOTO JIBIKEHUS C IENTBI0 OTPEICIICHNUs MTHOBEHHOHCKOPO-
CTH.

H3mepenue yckopenus npu npsamMoIuHetiHOM PABHOYCKOPEHHOM O8UNCEHUU

1O HaKIOHHOU NIOCKOCMIU.

Hccnedosanue 3asucumocmu nymu om epemenu npu pagHoyCKOPEeHHOM 08U-
DHCeHUU.

U3mepenue yckopeHus c60000H020 nadenus (PeKoMeH008aHO UCHONIb306A-
Hue yugposotl 1abopamopuis).

V3yueHne ABIKEHHsS Tella, OpOIIEHHOTO TOPU3OHTANBHO. [Iposepka euno-
me3sbl 0 NPAMOLU NPONOPYUOHATLHOU 3ABUCUMOCIU MeNCOY OANbHOCMbIO NO-

1éma u Ha4anbHoU CKopocniblo menda.

2 o "
3pecb 1 Janee NPUBOAMUTCA PACLLMPEHHBI NepedeHb NabopaTopHbIX PaboT U OMbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbiIGop N0 CBOEMY YCMOTPEHMIO € y4EToM BbibpaHHoro YMK 1 umetolterocs o6opyaoBaHus.
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H3yuenue osudiceHus mena no OKPY#CHOCMU ¢ NOCHOAHHOU NO MOOYIO CKO-
[pocmobio.

Uccnedosanue 3agucumocmu nepuooda oopaweHusi KOHUYecKko20 MAasmHuKa
om e2o0 napamempos.

2.2 Jlunamuka (7 4acoB)

2.2 Jlunamuka (10 gacoB)

[Ipunuun otHocuTensHoCTH ['anunes. Ilepseiii 3axkon HeroTtona. MHepuuais-
HBIC CHCTEMBI OTCUETA.
Macca tena. Cuna. [lpunuun cynepriosunuu cuil. Bropoit 3akon HeroToHa
JUIsL MaTepuaibHOM TOYKU. Tpetuil 3akoH HblOTOHA U1 MaTepHaNbHBIX TO-
YeK.
3akoH BceMupHoro tarorenus. Cuna tsbkectu. IlepBas kocmudeckass cko-
POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenus (okosi, ckoybxkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuiia TpeHHs CKOJIBKEHHs B crita TpeHus nokosi. Koagdumnment tpe-
Hus. Cuita CONPOTUBIICHUS IPU JBUKCHHUH TEJA B )KUJIKOCTH MJIU Tas3e.
[loctynaTtensHoe U BpaliareiabHOe ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.
MOMEHT CUJIbI OTHOCUTENIBHO OCH BpalueHus. [limeuo cuibl. YcimoBus paBHO-
BECHs TBEPIOIO TEIIA.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHeHue. MOAIINITHUKA,BU-
YKEHHE UCKYCCTBEHHBIX CIIyTHUKOB.
lemoncmpayuu
. SIBrieHne nHEPIUN.
. CpaBHeHuE Macc, B3aUMO/IEHCTBYIOIINX Tell.
. Bropoii 3akon HeroToHa.
. U3mepenue cui.
. CnoxxeHue cuil.
. 3aBUCUMOCTb CHJIBI YIPYTOCTH OT Je(OpMalnu.
. HeBecomocTs. Bec Tenma npu yCKOpEHHOM MOABEME U MAJICHHH.
. CpaBHEHUE CUJI TPEHUS [TOKOSI, KAUEHUS U CKOJIbKEHUS.
. YcnoBus paBHOBecus TBEPIOTO Tea. Byl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomul

1. U3yuenue nBukeHust Opycka 1o HakJIOHHOM IJTIOCKOCTH.

2. lccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKHHE

O©Coo~No ok, wWNPE

[lepBbiit 3akoH Herorona. MHepuuanbubie cucremsl orcuyéra. [IpuHnum or-
HocutenbHOCTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
1enue, npumepul).

Macca tena. Cuna. [IpuHIun cyneprno3uiuu cu.

Bropoii 3akoH HeroTOHA 111 MaTepruaIbHOM TOYKHU.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIbHBIX TOYEK.

3aKOH  BCEMHUPHOTO TSTOTEHUA. IKBUBANEHMHOCHMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCDHL.

Cuna TsoKeCTH. 3agucumocms yCKopeHus c80000H020 NAOeHUsl OM GblCOMbL
HAO NOBEPXHOCMbIO NIAHembl U Om 2eozpaguueckoli wupomol. Jleudicenue
HebecHblx men u ux cnymuuxos. 3axonvl Kennepa. IlepBas xocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec tena. Bec mena, dsuscywezocs ¢ ycko-
peruem.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIbKEHUS U CHJIa TPEHHS I10-
kos1. Koadounuent tpenus. Cuna CONPOTHBICHUS TPH JABUKEHUU Tela B
PKUAKOCTU WJIH Ta3e, e€ 3d8UCUMOCTb OM CKOPOCMU OMHOCUMENbHO2O 08U-
DICEeHUS.

lasnenue. I uopocmamuueckoe oagnenue. Cuna Apxumeoa.

Texnuueckue ycmpoicmea u mMexHOLO2UYecKue npoyeccwvl. TOMIMINUIHUKH,
JIBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

lemoncmpayuu

Habniooenue osudicenus mei 8 UHEPYUATLHBIX U HEUHEPYUATbHBIX CUCTNEe-MAX
omcuéma.

[ [punyun omnocumenbHOCmu.

Kauenue 08yx yununopos uiu wapos pasHoll Maccobl ¢ 0OUHAKOBLIM YCKO-
penuem omuocumenvbHo HeuHepyuaIbHOU CUcmemsbl OMcyeéma.

Cpasnenue pasHooeticmeyroweli NPUNONHCEHHBIX K MeNy CUl ¢ npouzeede-
HUeM Maccbl mea Ha e20 YCKOpeHue 8 UHePYUATbHOU cucmeme omc4éma.
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1 pe3NHOBOM oOpa3slie, OT ux aedopmariuu.
3. MUccnenoBanue ycroBHid paBHOBECHS TBEPIOTO Teja, HMEIOIIETO OCh Bpa-Iiie-
HUA.

Paserncmeocut, 03HUKAIOWUX 6 pe3yibmame g3aumooeticmeus mei. Mzmepenue
Macc no 63aumooeicmaur.

Hesecomocmeo.

Bec Tena npu yCKOpEHHOM MOABEME U TIAICHUH.

[[enmpobedsicHble MexaHu3Mbi.

CpaBHEHUE CHJI TPEHUS TIOKOsI, KAUCHHS U CKOJIB)KEHHSL.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, npakmuxym V3me-
pCHUE PaBHOICHCTBYIOIIEH CHIT IPH JBMKEHUH OpycKa 110 HAKIIOHHOMIIIIOCKO-
CTH.

[Iposepka eunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUNCEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCIU HA 3A0AHHOE PACCMOsHUE O €20 MACCHI.
VccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPYXKHHEH
pe3nHOBOM 00pa3siie, OT uX JehopMaIum.

3yuenue 08udicenust cucmemvbl mei, C8A3AHHbIX HUMBIO, NEPEKUHYMOLL Ye-pe3
1é2Kutl 6J10K.

H3mepenue koappuyuenma mpenusi no erudune y2noeo2o Kodghguyu-
enma sasgucumocmu F,,,(N).

Hccnedosanue 0sudicerust 6pYcKa no HAKIOHHOU NIOCKOCIU ¢ NEPEMEHHBIM
K03 puyuenmom mpenus.

3yuenue 0sudicerus 2py3a Ha 8aty ¢ MPEeHUeM.

2.3 Cratuka tBepaoro teina (5 yacos)

AOGcomoTHO TBEproe Teno. IlocTymarenbHoe M BpallaTenbHOE JBUXKEHUE
TBEPAOro Tesa. MOMEHT CHIJIBI OTHOCUTENBHO OCH BpamieHus. [lnedo cuisbl.
CnoxxeHue cui, IpUIIOKEHHBIX K TBEpAomy Teny. LleHTp Tsxkectu Tena.
VYcnoBust paBHOBECUS! TBEPJOrO Tena. Y CTOHYMBOE, HEycTOMuuBoe, Oe3pas-
JTMYHOE paBHOBECHE.

Texnuueckue ycmpoticmea U mexHOA02UYeCKUe Npoyeccvl. KPOHIITEHH,
CTPOUTENIbHBIN KpaH, peléTyaTble KOHCTPYKLIUH.

lemoncmpayuu

VYcnoBus paBHOBecusi. Bubl paBHOBecHs!.

Yuenuueckuii 3xcnepumenm, nabopamopnsie paoomusi, npaxmuxym Viccie-
TOBaHME yCJIOBUI paBHOBECHsI TBEPIOTO TEJA, UMEIOLIETO OCh BPA-LICHMUS.
KoHcTpynpoBaHHe KpOHIITEMHOB U PACUET CHIT YIIPYTOCTH.
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M3yueHue ycTOMYUBOCTH TBEPAOIO TeEja, UMEIOIIETO IUIOMIAAb OIIOPHI.

2.3 3aKOHBI COXpaHEHHs B MexaHuKe (6 4acoB)

2.4 3akonsl coxpaneHus B Mexanuke (10 gacoB)

VMiynibCc MaTepralIbHOM TOUKH (Tella), CUCTEMBI MaTEpUaIbHBIX ToueK. M-
1yJIbC CHJIBI U U3MEHEHHE UMITYJIbCa TEJIA.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.
PaboTa cuiibl. MOITHOCTD CHITBIL.
KuneTnueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETUYECKOM SHEPIUU.
[TorennuansHas sHeprus. [loreHuManbpHas sHeprust ynpyro 1e(opMUpoBaH-HON
npyxusl. [loTeHnmanbpHas sueprus Tena Boimm3u nopepxuoctu 3emiu. [loren-
[[MaJIbHbIE M HENOTEHIMAIbHbIE CUIIbl. CBsI3b paOOTh HEMOTEHLUAIb-HBIX CUJI C
M3MEHEHUEM MEXAHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUs MeXa-
HUYECKOU SHEPTUU.
YIpyrue u Heynpyrue CTOJIKHOBEHMS.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHnerue. BOJOMET, KOnep,
[IPY’KWHHBIN TUCTOJIET, ABUKECHUE PAKET.
[emoncmpauyuu
1. 3akoH coxpaHEHUs UMITYJIbCA.
2. PeakTHBHOE JBM)KEHUE.
3. [lepexoa moTeHIMATBHON SHEPTHH B KHHETHYECKYIO U 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1.  H3yuyeHue aGCOIIOTHO HEYNPYTOro yAapa ¢ MOMOUIbIO BYX OJIMHA-
KOBBIXHUTSHBIX MasiTHUKOB.
2.  HccnenoBaHue cBsi3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHUYECKON
SHEPIHHM TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KI'yTa.

HMnynbc MaTepuaibHONU TOYKU, CUCTEMbI MaT€PUANIbHBIX TOUeK. [[enmp
Macc cucmemuvl MamepuanbHulx mouek. Teopema o 0gudcenuu yeunmpa
vacc.

VIMIynibC CHITBI U K3MEHEHHE UMITYJIbCca Tejla. 3aKOH COXPaHEHUs UM-
MyJibca.

PeakTuBHOE IBI)KEHUE.

(Momenm umnynvca mamepuanvroti mouku. Ilpeocmasnenue o coxpanenuu
[MOMeHma UMNYIbCA 8 YeHMPANbHBIX NOJISX.

Pabota cuiibl Ha MajJOM U Ha KOHEYHOM IepeMelleHuu. I paguueckoe
npeocmasierue pabomwl cuibi. MOIMIHOCTD CUJIBI.

Kunernyeckas sHeprusa MaTepuaibHON TOUKU. Teopema 00 M3MEHEHUUKHHE-
THUYECKOW SHEPTMH MATEPUATIbHOM TOUYKH.

[loTeHIManbHbIE U HENIOTEHIMAIbHbIE CUIIbL. [lomenyuanvrnaa suepausa. 1lo-
MeHYUANbHASL SHEP2USL YAPY20 0ePOopMUPO8aHHoU npyxcurvl. Ilomen- yu-
ANbHAS YHepeUsl meid 8 0OHOPOOHOM epasumayuoriom noe. [lomenyu-ano-
Has dHep2us mea 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmpu u
6He wapa). Bmopas kocmuueckasn ckopocmu. Tpembs kocmuieckas cKo-
[pocme.

CBsi3p paOOTHI HEMOTEHIMATBHBIX CHJI C U3MEHEHUEM MEXaHUYeCKOM YHEp-
TUU CUCTEMBI TeJl. 3aKOH COXPaHECHUsI MEXaHUYECKOW PHEPTUuu. Ynpy-cue u
Heynpyaue cmoJKHOGEHUsL.

Ypasnenue bepnynnu ons udeanvHotl HcuoKocmu Kaxk ciedcmaue 3aKOHAco-
XpaHenus MexanuyuecKou sHepuu.

Texuuueckue ycmpoucmea u mexHoio2uiecKkue npoyeccwvl: IBUKEHHE pa-
KET, BOJIOMET, KOMEpP, NMPYKUHHBIM MUCTOJET, eupockon, guayprnoe kama-
HUe HA KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHUsl UMITyJibca. PeakTuBHOE NBUXKEHUE. M3mepenue mouy-
HOCMU CUTDL.

H3meHnenue snepauu mena npu cogepuieHuy pabomai.

B3anMHble npeBpalieHusi KHHETHYECKON M MOTEHUUATbHON SHEPruil mpu
NENCTBUM Ha TEJO CUJIBI TSKECTH M CUJIbl ynpyroctu. Coxpanenue sHep-
euu npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nadopamopnvie padonmol, RPAKMUKYM
1. Usmepenue umnynvca meaa no mopmMo3HOMY NYyNiu.
2. U3mepenue cunvl mseu, CKOpOCMU MOOEIU INEeKMPOMOOUISL U MOUIHO-
CMu Cuibl ms2u.
3. CpasHenue usmeHeHUs UMNYIbCA Mea ¢ UMNYIbCOM CUTDI.
4. Hccnedosanue cOXpaneHUsi UMNYIbCA NPU YAPY2OM 83AUMOOeUCMEULU.
5. H3mepenue KuHemuyeckoul dHepauy meia no mopmo3HoMy Hymu.
6. CpasHeHue usmeHeHUs NOMEHYUALIbHOU SHEPSUL NPYICUHBL C pAbOMOT
CUIbI MPEHUS.
7. Onpedenenue pabomvl CUibl MPeHUsi NPU OBUICEHUU MeNd N0 HAKIOHHOU
NIOCKOCMU.

Tema 3. Monekynspras ¢pusuka u repMmogrHamuka (24 yaca)

Tema 3. MonekyssipHas ¢pusuka u TepmMoauHamuka (49 qacos)

3.1 OcHOBBI MOJIEKYJIIPHO-KHHETHYECKOM TeoprH (9 4acoB)

3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOU TeopuH (15 yacoB)

OCHOBHBIE TOJOXKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoynosckoe asmxkenue. Juddysus. Xapakrep IBUKEHUS U
B3aUMOJCUCTBUS 4acTHIL] BelecTBa. Moienn CTpOeHHUs ra3oB, KUAKOCTEN U
TBEPABIX T€ U 00BSCHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX MOJICIICH.
Macca u pazmepsl MoJiekya. KonmnuectBo Beniecta. [locrosnnas ABoraapo.
TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remmeparyp
Lenbcust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-
KUHETHYECKOW TEOPUH UI€AIbHOTO ra3a. AOCONIIOTHAS TeMIepaTypa Kak Me-
pa cpeiHel KWHETUYECKOW SHEPIUH TEIUIOBOTO ABUKEHUS YACTHIL ra3a.
[Ikana remnepatyp KenbBuna. ['azoBble 3akoHBI. YpaBHeHHe Menaene-
eBa—Kunaneiipona. 3akon [lanbroHa. M3ompoiecchl B ueanbHOM Tase ¢ mo-
CTOSTHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne u30mpo-
L[ECCOB: U30TE€pPMa, U30X0pa, n3obapa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: TEPMOMETp, 6apo-
METP.

lemoncmpayuu

1. OnbITHI, TOKa3bIBAIOIINE IUCKPETHOE CTPOECHUE BellecTBa, (hoTo-
rpaUUMONEeKy OPraHnYeCKUX COeAMHEHUH.

2. OnbIThl 10 UG GY3UH KUIKOCTEH U ra3oB.

3. Mojens OpoyHOBCKOTO JIBUKEHHUS.

4. Mogens omnbiTa LllTepHa.

OcHOBHBIE MOJ0XKEHUS MOJIEKYIsipHO-KMHeTHYeckoi Teopun (MKT), ux
onbITHOE o0ocHoBaHue. [uddysus. bpoyHoBckoe arkeHue. Xapaxkrep
IBUKECHHSI U B3aUMOJICVCTBUS YaCTHIL BelecTsa. Mojaeln CTpOeHHUs ra3oB,
JKUJIKOCTEH U TBEPBIX Tl U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
ATUX Mojieseil. Macca u pa3mepsl MoJiekyn (atomoB). KonudecTBo Belie-
ctBa. [locTossHHas ABorazapo.

TemioBoe paBHOBecue. TemmepaTypa u criocoOsl e€ nsmepenus. lkana
temriepatyp Llenbcus.

Mopnenb naeansHoro raza B MKT: gyacTuiel raza 1BHXKyTCs XaOTHUECKUHU

HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["a3oBble 3aK0HBI. YpaBHeHHEe MeHieneeBa—Kianelpona.

AOcomoTHas Temneparypa (1kasna remneparyp Kenbsuna). 3akon Jlanb-
TOHA.

M3omponeccsl B AEaIbHOM Ir'a3e C OCTOSHHBIM KOJIMYECTBOM BELIECTBA.
['padrueckoe npeacTaBiIeHnEe H30IPOLIECCOB: U30TepMa, H30X0pa, U30-

Oapa.

CBsi3p MEXYy JaBIEHUEM U CPEHENW KMHETUYECKOW SHEPTUel MOCTyIa-Telb-
HOT'O TEMJIOBOIO JBMKEHMSI MOJIEKYJI UI€aJIbHOTIO ra3a (0OCHOBHOE ypaBHEHUE
MKT wuneansHoTrO Ta3a).

Cés3b abcontommnol memnepamypvl MepMOOUHAMULECKOL CUCEMbL CO CpeO-Hell
KUHemU4ecKou SHepaueli NOCnynamenbHO20 Menio8020 OBUINCEHUS e
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S. OnbITHI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYIISIPHOTO
B3aUMOJICUCTBUSL.
6. Mozenb, WIUTIOCTpUPYIOLIas MPUPOAY IaBJICHUS Ta3a Ha CTEHKH COCY/a.
7. OmnbITH, MILTIOCTPUPYIOILNE YPaBHEHHE COCTOSHUS UEaIbHOIO rasa,
M30IPOLECCHI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut
1. Onpenenenre Macchl BO3/yXa B KJIAaCCHOM KOMHATe HA OCHOBE U3Me-
peHHII00bEMA KOMHATBI, 1aBIICHUS M TEMIIEPAaTyphl BO3AyXa B HEH.
2. HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3-
PEKEHHOTO rasa.

yacmuy.
Texnuueckue ycmpoticmea u mexHojsocu4ecKue npoyeccovl: TEPMOMeTp, Oa-
POMETp, noyueHue HAaHOMAMeEPUaos.

lemoncmpayuu

Moienv IBM>KCHUS 9aCTHUI] BEUIECTBA.

Moens OpOyHOBCKOTO JIBHKEHHS.

Bu0eoponuk ¢ 3anucbio peanbHo20 OPOYHOBCKO20 OBUINCEHUS.

uddy3us xuaKocTei.

Mogens onbita LlTepHa.

[TpuTsKeHnE MOJICKYIL.

Moenu KpUCTaNTMYECKUX PEIIETOK.

Habnroenue u ncciieioBaHue U30MpOLIECCOB.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomot, npakmuxkym Hccie-
0osanue npoyecca yCMaHo8IeHUst Menio8o20 PAGHOBECUsl NPU Men-1000MeHe
Meorcdy eopsueti U X0N00HOU 80001.

H3yuenue uzomepmuiecko2o npoyecca (PeKomMeH008aHO UCNONb308AHUE
yugposoii 1abopamopuus).

U3yuenue uzoxoproeo npoyecca. Mzyuenue uzobaproeo npoyecca.

Iposepka ypasHenus coOCMOAHUA.

3.2 OcuoBbl TepmoanHamuku (10 gacoB)

3.2 OcHoBbl TepmoanHamuku (20 yacos)

Tepmoaunamuueckas cucremMa. BHyTpeHHsIs SHEprus TEpMOIUHAMUYECKON
CHCTEMBI U c11ocoObl €€ n3MeHeHus. KommuecTBo TenaoTel U padbota. BHyT-
[PEHHsIsI DHEPIrUsl OTHOATOMHOTO MI€AJIbHOTO ra3a. Buipl Temionepenaun:
TEILIONPOBOJHOCTD, KOHBEKIIM, U3Iy4CHUE. Y IeIIbHAs TEINIOEMKOCTD Be-
niecTBa. Koam4ecTBo TEIIOTHI TP TEIUIONEpeaaye.

[Tonsatue 06 aguabarHom mpornecce. [lepBoiit 3akoH TepMonuHamMukH. [Tpu-
MEHEHHE MEPBOro 3aKoHa TEPMOJMHAMUKH K H3ompoueccam. ['papuueckas
WHTepHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.
TemnnoBble MamuHbL. [IpuHIMIE AeiicTBUS TemIoBbIX MamuH. [TpeoOpaso-
BaHUs dHEepruu B TerioBbeiX MamunHax. KITJ[ reroBoit mammuel. [{ukn Kap-
Ho u ero KIT/I. Dxonornyeckue npoOiaeMbl TEMIOIHEPTETHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. IBUraTellb BHyT-
PEHHEro CropaHus, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

lemoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3adanue enewnux ycrosuii ons T/ cu-
cmembl. Buewnue u enympennue napamempul. [lapamempuor T/ cucmembt

KaK cpeOHUe 3Ha4eHusl 8elUYUH, ONUCHIBAIOUWUX e€ COCNOsIHUE Ha MUKDO-
CKONUYECKOM YPOBHE.

Hynesoe nauano mepmoounamuxu. Camonpouseonvras peraxcayus T/ cu-
cmembl K menjio80My pagHo8ecuio.

Mopenb uIeanbHOro ra3a B TEPMOJUHAMUKE — CHUCTEMa ypaBHEHUH: ypaB-
HeHue MenneneeBa—KnaneiipoHa 1 BeIpakeHUE ISl BHYTPEHHEH YHEPTUU.
Y coBus MPUMEHUMOCTU 3TOM MOJIENIH: HU3Kas KOHIICHTPAIMS YacTHII, BbI-
COKHE TeMIEepaTyphl. BeipakeHue Al BHYTPEHHEW YHEPruud OJHOATOMHOIO
WIeTHHOTO Ta3a. Kesazucmamuueckue u necma-
muyecKkue npoyeccoi.

DnemeHTapHas paboTa B TepMoauHaMuKe. Boraucnenue paboTsl o rpaduky
mpolecca Ha pV-auarpamme.

Terutonepenaya kak crnocod n3MeHeHus BHyTpeHHei snepruu T/] cuctemMsl
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1.  H3meHeHHWe BHYTPEHHEH SHEPIHH Tella IIPH COBEPIICHUU PaOOTHI:
BbUIET MPOOKH U3 OYTHUIKH MO/ ACHCTBUEM CHKAaTOTO BO3/1yXa, HArpeBaHHe
a¢upa BIaTYHHOH TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPAIINSA).
2.  VI3MeHeHMe BHYTpEHHEW SHEPTUH (TEMIEpaTyphl) Tela MPpH TEIJIo-
nepenaye.
3. OmnbIT no anrabaTHOMY PAaCUIMPEHUIO BO3TyXa (OMBIT C BO3YIIHBIM
OTHHUBOM).
4. Mopnenu napoBoi TypOUHBI, IBUTATENS BHYTPEHHETO CrOpaHus, peak-
TUBHOTO JIBUTaTelIs.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. IsmepeHue yaenbHON TENI0EMKOCTH.

0e3 coBepieHus padoThl. KoHBeKIus, TEMIONPOBOIHOCTD, U3aydeHue. Ko-
JTMYECTBO TEIJIOTHI. TerIoéMKOCTh Tena. YoenvHas u monapHas menio- ém-
kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHast TENJI0Ta CTOPAHUSL TOI-JIU-
Ba. Pacuér xonuuecTBa TeII0THI NpH Teronepenaye. [lonstue 06 agua-
6atrHoM nporiecce. [1epBblil 3aK0H TepMOIUHAMUKY. BHYTpeHHSS SHEprusl.
KonnyecTBo TEIIoThl M paboTa Kak Mepbl K3MEHEHUs BHyTpeHHEeH sHeprun T[]
CUCTEMBI.
BTopoii 3aK0H TEpMOJMHAMMKY 17151 PABHOBECHBIX ITPOLIECCOB: UEPE3 3a/1aH-
HOe paBHOBecHOe cocTosiHue T/ crucTeMbl MPOXOAUT €AMHCTBEHHAS aiha-
6ara. AGconoTHas TeMiieparypa. Bropoii 3akoH TepMoIMHAMUKHY IS HEPaB-
HOBECHBIX IIPOLIECCOB: HEBO3MOKHO IE€PENATh TEIUIOTY OT 00JIEE X0~ JIOHOTO
Tena K 6osee HarperoMy 6e3 komrieHcanuu (Kiaysmyc). HeoGpaTu-mocth
[PUPOAHBIX IIporeccoB. [IpMHIMIIBI 1EHCTBUS TEMJIOBBIX MAIIUH.
KIIA. Makcumanbnoe 3Hauenue KITJI. [ukn Kapno. Dkonorudeckue ac-
[EKThI UCIIOJIb30BaHMsI TEIUIOBBIX JBUTaTesneil. TennoBoe 3arps3HeHne OKpy-
Karoliel cpenbl. Texnuyeckue ycmpoiucmea u mexHoi02udecKkue npoyeccywl.
XOJIOAUIIBHHK, KOHAUIIUOHED, AU3ETbHBIN U KapOIOpaTOPHBIA ABUTATEINH, Nd-
posas mypouna, nonyuenue c6epXHUKUX MeMnepamyp, Ymuau3ayus «menio-
BbIX» OMX0008 C UCNONIb308AHUEM MENT0B020 HACOCA, YMUAU3ayus buoopaa-
HUYeCK020 monauea 0is blpaboOmKU «Menio8ou» U 31eKMpOoIHEPLULL.
/lemoncmpayuu

1. I3MeHeHue TeMneparypsbl Ipu a1nadaTHyecKOM paclIipeHHH.

2. Bo3ay1iHoe OrHUBO.

3. CpaBHEHUE y/I€IbHBIX TEIUIOEMKOCTEH BEIIECTB.

4. Cnioco0Obl U3MEHEHMSI BHYTPEHHEN SHEPTUH.

5. UccnenoBanue agnabaTHOro mnpoiecca.

6. KomnvromepHovie Mooenu meniogvix 0gueameineu.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKkmuKym

1. 3mepenue yaelIbHON TEIUIOEMKOCTH.

2. Hccnedosanue npoyecca ocmvl8anist 6eujecmad.

3. Uccneoosanue aduabammnoco npoyecca.

4. H3yuenue 83aumMoCcea3u IHePIUL MEHCMONEKYIAPHO20 3AUMOOEUCTBUSL
U memnepamypbi KUNeHUsi HeuOKOCmell.

3.3 Arperatnbie coctostHus BemecTBa. ®a3oBbie epexo bl (5 4acoB)

3.3 ArperatHble cocTosiHus BeniectBa. a3zoBbie nepexosi (14 yacon)

[TapooGpazoBanue u koHneHcauus. Micnapenue u kunenue. AOCOIOTHAs U

Hap006pa3OBaHHe 1 KOHACHCaIHAA. I/IcnapeHHe U KuIleHue. Y gelbHas
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OTHOCHUTEJIbHAS BJIAXXHOCTh BO3ayxa. HacwllieHHBIN map. YenbHas Ten-
n0Ta MapooOpazoBaHus. 3aBUCHUMOCTh TEMIEpaTyphl KUIEHUS OT JaBlie-
HUSL.
Tépnoe Teno. Kpucrammmaeckue u amopdusie Teaa. AHU30TPOIHS CBOMCTB
kpuctamioB. XKunukue kpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBienue u
KpucTaymu3anus. Y aenpHas Teriora miasinenus. Cyonuma-us.
YpaBHeHUE TEIIOBOrO OaliaHca.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHerue: TArPOMETpP U ICH-
XPOMETP, KaJOPUMETP, TEXHOJIOTUHU TOTYyYEHUSI COBPEMEHHBIX MaTepU-aJioB,
B TOM YKCJIC€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.
lemoncmpayuu
1. CBolicTBa HACHIIIEHHBIX TApPOB.
2. Kunenue npy NOHUKEHHOM JIaBJICHHH.
3. CrtocoObI N3MEpEeHust BIAYKHOCTH.
4. HaGnroeHue HarpeBaHusl U IMJIABJICHHS KPUCTAITIMYECKOTO BEIIECTBA.
5. JleMoHCTpaLysi KpUCTAILIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. UsmepeHue OTHOCUTEIHHON BIaKHOCTH BO3/yXa.

TEIJIOTa MapooOpa30BaHuUs.

HacpineHHble 1 HeHachIeHHbIe napbl. KayecTBeHHast 3aBUCUMOCTb TUIOT-
HOCTH M JIABJICHHSI HACBIIIICHHOTO Mapa OT TEMIIEPATyPhl, X HE3aBHCH-
MOCTb OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpaTyphl KHIIe-
HUS OT JABJICHUS B KHUIKOCTH.

BnaxHocTth Bo3nyxa. AOCONIOTHASI MU OTHOCUTENIbHAS BIAXKHOCTh. TBEpIOE
teno. Kpucrammaeckue u amopdHbIe Tena. AHU30TPOITHUS CBOMCTBKPHCTAI-
noB. [I1aBnenue u kpucraumsauus. Y aenabHas TerioTa riasienus.Cyonu-
Marusi.

Ulechopmayuu meépooeo mena. Pacmsocenue u cocamue. Cosue. Mooy
[Onea. Ilpeden ynpyeux oegpopmayuil.

Tennosoe pacwupenue scuoxocmeu u meépovix mei, 00bEMHOE U JTUHell-
Hoe pacuupeHrue. AH2apMOHUIM MENN08bIX KONeOAHUL Yacmuy eeujecmeda
KaK NPUYUHA menio8o20 pacuuperus mej (Ha KayecmeeHHOM YPOGHE).

[ Ipeobpazosanue sHepauu 6 hazosvlx nepexooax. Ypasnenue meniogoeo
banamuca.

[losepxnocmuoe namsicenue. Koagppuyuenm nosepxnocmuoco namsoice-
nus. Kanunnsapuvie aenenus. Jlagnenue noo ucKpueiéHHoU NOBEPXHOCHIbIO
orcuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpoticmea u mexHoaio2uyecKue npoyeccol: KUIKue Kpu-
CTaJIJIbl, COBpEMEHHbIE MaTePUAIIbI.

lemoncmpayuu

TennoBoe pacmmpenue. CBOICTBA HACKIIEHHBIX TapoB. Kunenue. Kurie-
HUE MPU TTOHUKEHHOM JIaBIICHUH.

H3mepenue cunvl nogepxrnocmno2o namsiceHus. Onvlmol ¢ MblibHbLIMU
NAEHKAMU.

Cmauusanue. Kanunnsapuvie signenus. Mooenu HeHbI0mOHOBCKOU HCUOKO-CMU.
Crioco0sl u3MepeHus BiIakHOCTU. VccrieqoBane HarpeBaHus U MIiaBJe-
HUS KPUCTAUTMIECKOTO BEUIECTBA.

Buovl 0echopmayuii. Habarooenue manvix oegpopmayuii. Yuenuueckuii
IKCnepumenm, 1adopamopusle pabomol, npakmukymlzyuenue 3axo-
HOMepHOCmell UCNAPeHUs HCUOKOCMEI.

H3mepenue yoenvHol meniomsl niasieHus 1bod.

H3yuenue ceolicme HaACblUWeHHbIX Napos.
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W3mepenne abCcoFOTHOM BIIaXKHOCTH BO3/IyXa M OIEHKAa MacChl TapOBB
MTOMEIICHUH.

U3zmepenue kodghpuyuenma no8epxHOCmMHO20 HAMANCEHUS.

H3mepenue mooynsa FOnea. Hccnedosarnue 3asucumocmu oeghopmayuu pe-3u-
H0B8020 00pa3ya Om NPUNLOHCEHHOU K HEMY CUTbL.

Tema 4. Dnekrpoannamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 Dnexrpocraruka (10 yacos)

4.1 Dnexrpuyeckoe moie (24 gaca)

DJieKTpu3anus Tejl. DJIEKTPUYECKUH 3apsa. [[Ba BuIa AlEKTpUUECKUX 3a-
psnoB. [IpoBOJHUKH, TUAIEKTPUKU U IOJYNPOBOJHUKU. 3aKOH COXpaHe-
HUS 2JIEKTPUYECKOTO 3apsja.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbli aieKTpUuecKuii 3a-
psa. Dnexktpudeckoe noje. Hanpsok€HHOCTB 3nekTpuueckoro nois. [Ipun-
LUI CYNIEPIIO3UIUU IEKTPUUECKUX MOJeH. JIMHUN HanpsKEHHOCTH 3JIEK-
TPUUECKOTO MOJIS.
PaGora cun anekTpoctaruueckoro nois. [lorenmnuan. Pa3nocts notennua-
110B. [IpOBOHUKY M TUANEKTPUKU B 3IEKTPOCTATUYECKOM Moiie. Juamex-
TpUUECKasl IPOHULIAEMOCTb.
OnekTpoéMkocTh. KoHeHcaTop. D1eKTpoEMKOCTb III0CKOI0 KOHAEHCa-Topa.
DHeprus 3apsKEHHOI0 KOH/IEHCaTopa.
Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: SIEKTPOCKOIL,
PIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHHE 3JIEKTPOIpuoOO-
pPOB, KOH/IEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTpyHUHBIA PUHTED.
lemoncmpayuu

1. YerpoicTBO M NPUHIMIT IEHCTBHS DJIEKTPOMETpA.

2. B3aumMoneiicTBre Ha’JIEKTPU30BAHHBIX TEIl.

3. DaeKkTpudecKoe moJje 3apsHKeHHBIX Tell.

4. TIpoBOJHUKY B 31EKTPOCTATUUECKOM IIOJIE.

5. DaexkTpocTaTHUecKas 3aluTa.

6. JIMPIEKTPUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTB 3JIEKTPOEMKOCTH ITUIOCKOTO KOHJIEHCATOpa OT IUIOIIA U

IUIACTUH, PACCTOSHUS MEKy HUMU U IUAJIEKTPUYECKON TPOHULIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHACHCATOPA.
Yuenuueckuii sxkcnepumenm, nabopamopnvie padomul
1. I3mepeHnue 251eKTpOEMKOCTH KOHJIEHCATOPA.

DJleKTpu3alus Tel U €€ MpOosBIICHUS. DJIeKTpUYecKuil 3apsaa. [[Ba Buaa
PIEKTPUUECKUX 3apsaaoB. [[pOBOAHUKHU, AUIIEKTPUKHU U TTOTYIIPOBOIHUKH.
DJIeMEHTapHBIN NEKTPUUECKUI 3apsijl. 3aKOH COXPaHEHUS dJIEKTpHUUE- CKO-
ro 3apsja.

B3aumozeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpude-
ckoe nosie. Ero nelictBue Ha snekTpudeckue 3apsaapl. Hanpssk€HHOCTD anek-
Tprueckoro nost. [Ipo6Hsiii 3aps. JInHUK HaNpsA->KEHHOCTH JIEKTPUUECKOTO
noJis. OMHOPOAHOE SJEKTPUUYECKOE MOJIE.

[ToTeHIIMaIbHOCTh ANEKTPOCTATUYECKOTO MoJisi. Pa3HOCTH MOTEHIIMAIOB U
HarpsbkeHue. [loTeHuanpHas sHeprus 3apsiaa B dJEKTPOCTATHIECKOMIIO-
ne. [loreHunan 35mekTpocTaTudeckoro noiis. Csi3b HANPS)KEHHOCTU

MOJISI ¥ PA3HOCTHU MOTEHIIUAJIOB JIJISl QJIEKTPOCTATUYECKOTO oIS (KaK OJ1-
HOPOJHOTO, TaK U HEOJTHOPOIHOTO).

[IpuHUMII CyNIeprO3ULIMU 3JIEKTPUUECKUX MOJIEH.

[ lone moueunoeo 3apsioa. Ilone pasnomepro 3apsxicentotl cghepui. I[lone pas-ro-
MepHo 3apsidicenno2o no 00wvémy wapa. Ilone pasnomepro 3apsxicennou becko-
Heunol niockocmu. Kapmumsl TUHULL HANPANCEHHOCMU IMUX NOJIell

U SKEUNOMEHYUATLHBIX NOBEPXHOCTELL.

[IpoBOIHUKYU B 3JIEKTPOCTATUYECKOM IOJIE. Y CIOBHE PABHOBECHS 3apsi/iOB.
J[MPIeKTpUKH B DJEKTPOCTATHYECKOM Touie. J(uanmekTpuyeckasi mpoHMIlae-
MOCTB BELIECTBA.

Konnencarop. D1eKTpoéMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTOKOH-
neHcaropa.

[lapannenvnoe coedunenue konoencamopos. Ilocneoosamenvhoe coeoune-rue
KOHOeHcamopog. JHEPTus 3apsSKEHHOT0 KOHAeHCcaTopa.

guoicenue 3apancenHol Yacmuysbl 8 0OHOPOOHOM dlleKmpudeckom noie. Tex-
HUYecKue yCmpoucmea u mexHoi02uieckKue npoyeccol. 3IeKTPOCKOI, IIEKTPO-

MCTP, DJICKTPOCTATUYCCKAs 3allluTa, 3a3CMJICHUC 3HeKTp0HpH60pOB,
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KOHJICHCATOPHI, ceHepamop Ban oe [ paagha.

lemoncmpayuu

Y CTpOCTBO U IPUHIUIT ICHCTBHS SJICKTPOMETPA. DIESKTPUUECKOE MOJIE 3a-
PSDKEHHBIX IAPUKOB. DJIEKTPUUECKOE TI0JIE ABYX 3apsKCHHBIX IJIACTHH.
(Mooenw snekmpocmamuyeckozo eenepamopa (Ban oe I'paagha).
[TpOBOTHUKY B 3JCKTPUIESCKOM TOJIE. DIEKTPOCTATHYECKAs 3aIlHTA.
Yempoiicmeo u deticmsue konoeHcamopa noCmMosIHHOU U NePeMeHHOU EM-
KoCmu.

3aBUCUMOCTBH JEKTPOEMKOCTH IJIOCKOTO KOHACHCATOPA OT IUIOIIAAH T1a-
CTHH, PACCTOSHHSI MEXy HUIMH M TUJICKTPUICCKOIN MPOHUIIAEMOCTH.
DHEPTUs IEKTPUICCKOTO OIS 3apsHKEHHOTO KOHICHCATOopa.

3apsoka u pazpsadka KOHOeHcamopa uepes pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, RPAKMUKYM
Oyenka cun 63aumo0eticmeust 3apsiiceHHbIX meil.

HabOn100enue npespawjeHus dJHepeuU 3apaniceHH020 KOHOeHCamopa 6 dHep-
U0 U3TYYEHUs.

ceemoouooa. Hzyuenue npomexanus moka 8 yenu, cooepicaujeli KOHOeHCamop.
Pacnpedenerue pasHocmu NOMeHYyuanio8 (HanpsajceHus) npu nociedosa-
MenbHOM COeOUHEHUU

KoHOencamopos. Hcciedosanue paspsada KOHOEHCAmopa uepes pe3ucmop.

4.2 TTocTostHHBIH AeKTpruecKuil ToK. Toku B pasubix cpeaax (12 gacos)

4.2 TTocTOSIHHBIH dIIEKTpUYECKHii TOK (24 yaca)

DNEeKTPUUYECKUM TOK. Y CIIOBHUS CYIIIECTBOBAHMS dJIEKTPUUECKOTO ToKa. Mc-Tou-
HukH Toka. Cuna Toka. [locTosSHHBI TOK.

Hanpsioxenue. 3akon OMa a1 y4acTka LenH.

DNEeKTpUYECKOE COMPOTUBIIEHUE. Y IeIbHOE COMPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, MapayieIbHOE, CMEIIAHHOE COSUHEHNE TTPOBOIHHU-

KOB.

Pabota snexktpuueckoro Toka. 3akon Jxoyns—IJlena. MomHoCTh Jiek-
TPUYECKOTO TOKA.

OJIC 1 BHyTpeHHEE CONTPOTUBIICHHE HCTOYHHUKA TOKA. 3aKOH OMma JiJ1s1 TOI-HOM
(3aMKHYTOM) 351eKTpuueckoit nenu. Koporkoe 3ambikaHue.

DneKTpOHHAs TPOBOIUMOCTH TBEPABIX METAIOB. 3aBUCHMOCTh COTIPO-THB-
NIeHUs METaUIOB OT TeMneparypsl. CBEpXIPOBOIUMOCTb.

DneKkTpruyecKkuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [locTosiHHBIN TOK. Y CIOBHS CyILIECTBOBAaHUS MOCTOSIHHOIO
piiekTpuueckoro Toka. Mcrounuku Toka. Hampsokenne U u 9/1C E. 3akon
Oma i1 yyacTKa LETH.

DJNEKTPUUECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTh COITPOTUBIIEHHS OJHOPOI-
HOT'O ITPOBOJIHMKA OT €r0 JUIMHBI U IIJIOIIAIN IONEPEYHOTO CEUECHMUS.

Y 1enbHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuleIbHOE, CMELIAHHOE COEAUHEHUE ITPOBOJHU-
KOB. Pacuér pa3BeTBIEHHBIX dJEKTpUUeCKUX Leneu. [lpasuna Kupxeoga.
Pabora snexktpuueckoro Toka. 3akoH Jxoyns—IJlenna.

MOIIHOCTD AIEKTPUUECKOTO TOKA. Teniosas MowjHocmy, ebloensemas Ha
pezucmope.

OJIC m BHYTpEHHEE CONPOTHBICHHE MCTOYHMKA ToKa. 3akoH Oma i
MOJTHOM (3aMKHYTO# ) SJIEKTPUUYECKOM 11eni. MOIITHOCTh HCTOYHHUKA TOKA.

23




KopoTkoe 3aMbIkaHue.

Konoencamop 6 yenu nocmosiHHo20 moxa.

Texnuueckue ycmpouicmea u mexHoai02uiecKue npoyeccyl: aMnepMmerp,
BOJIbTMETP, PEOCTAT, CYETUHMK AICKTPUICCKON SHEPTHH.

lemoncmpayuu

M3mepeHne Cuitbl TOKa U HalPsHKCHUS.

Hccnedosanue 3aeucumocmu CUibl MOKA OM HANPANXCEHUs OJIs1 pe3ucmopa,
1amMnbl HAKAAUBAHUS U C8emMOOU0O.

3aBUCHUMOCTh COMPOTUBIICHUS MIJIMHAPUICCKUX TPOBOJHUKOB OT JTUHBI,
IJIOIIA U TIOTIEPEYHOTO CEUCHHS M MaTepHalia.

Hccnedosanue 3aeucumocmu Cuibl MOKa om CONPOMUGIeHUsi NPU HOCMo-sH-

[TonynpoBonuuku. COOCTBEHHAsI U TPUMECHAs TPOBOAMMOCTD OTYIIPOBOHU -
koB. CBolicTBa p—N-niepexoaa. [TomynpoBoTHUKOBBIE TPUOOPHI. DIEKTpUIE-
CKUIl TOK B paCTBOPAaX U pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTUUYECKAS AUCCO-
HUALUsL. DIIEKTPOIIU3.

DneKTpuYecKuil TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSATEIbHBINPA3PSI.
Mounnus. [Ina3ma.

Texnuuecxkue ycmpoucmea u npaxmuyeckoe npumeneHue . aMIepMeTp, BoJb-
TMETp, PEOCTaT, UICTOYHUKU TOKA, dJICKTPOHATPEBaTEIbHbBIE PUOOPHI,IIIEK-
TPOOCBETUTENbHBIC TPHOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN THOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBII IH0/, TaJlbBAHUKA.
lemoncmpayuu

1. Vi3amepeHue CUIIbl TOKA M HAIIPSKCHHSI.

2. 3aBUCUMOCTH COIMPOTUBJICHUA HUINMHAPHUICCKUX IMTPOBOAHUKOB OT
JJIMHBI, UIONIAIH MONIEPEYHOr0 CEUYCHUS 1 MaTepuala.

3. CMenranHoe CoeIMHEHHE TIPOBOIHUKOB.

4. Tlpsmoe uamepenune JJIC. KopoTkoe 3aMbIkaHIE ralbBaHUYECKOTO 3JIe-
MCHTAa U OICHKA BHYTPCHHCT'O COIIPOTUBJICHUS.

5. 3aBUCHMOCTH COITPOTHUBIICHUS METAIIOB OT TEMIIEPATYPHI.

HOM HANPSIHCEHUU.
[Tpsimoe n3mepenune DJ{C. KopoTkoe 3amMbIkaHNE rallbBAHUYECKOTO JJIe-
MEHTa U OIICHKA BHYTPEHHETO CONpOTUBiIeHUs. Cnocobsl coedunerus uc-
mounukos moka, 3/[C bamapeti.

Hccnedosanue pasHocmu nOMeHYUanio8 Mexcoy noa0Camu UCMOYHUKA
mMoKa om cuibl MoKa 6 yenu.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, RPAKMUKYM

Hccnedosanue cMeuanio2o coeOuHeHUs: pe3ucmopos.

HS’M@peHMe yaeﬂbHOZO CoOnpomueierHusl l’lp060aHl/lK06.

Hccnedosanue 3a8Ucumocmu CUbl MOKA OM HANPANCEHUs. 015 TAMNbIHAKAIU-
GAHUA.

Veenuuenue npedena usmepenus amnepmempa (6orommempa). Iamepe-
Hue DJIC ¥ BHYTPEHHETO COMPOTHBIICHUS UCTOYHHKA TOKa. HMccredosanue
zasucumocmu IJ]C eanveanuyecko2o s1eMeHma om epe-meHu npu Kopom-
KOM 3AMbIKAHUU.

Hccnedosanue pasHocmu nOMeHYUanI08 Mexcoy noaCamu UCHOYHUKA
MoKa om CuJjibl mokKa 6 yenu.

Hccnedosanue 3a8Ucumocmu noae3HoU MOWHOCIU UCHOYHUKA MOKA OM
CUJIblL MOKA.

Ha6nronenue snexkrponmsa

6.  IIpoBOOMMOCTb DIICKTPOJIUTOB.
7. HckpoBoii pa3psiji ¥ MPOBOJIUMOCTh BO3TyXa.
8.  OIHOCTOPOHHSIS MPOBOJIUMOCTD JHO/A.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut
1. M3y4eHune cMemaHHOTO COeTMHEHUS PE3UCTOPOB.
2. N3mepenne D/IC ncTouyHUKA TOKA U €70 BHYTPEHHETO CONTPOTUBIICHHS.
3. Habmronenue snextpoiusa.

4.3 Toxu B pa3HbIX cpenax (6 yacos)

DJIEKTpHUYECKasl MPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPO-
BOAMMOCTH TBEPABIX METAJIJIOB. 3aBUCUMOCTb COIIPOTUBIIEHHS] METAJUIOB OT
Temrneparypbl. CBEpXIPOBOAUMOCTb.
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DJIEKTPUUYECKU TOK B BakyyMe. CBOMCTBA 3JIE€KTPOHHBIX My4YKOB. [lomy-
npoBoAHUKU. COOCTBEHHAs U MPUMECHAsI IPOBOJUMOCTD MOJTYTIPO- BOA-
HukoB. CBoiicTBa p—N-nepexoxa. [1omynmpoBoIHUKOBEIE PUOOPHI. IICK-
TPUYECKUI TOK B DJIEKTPOJIUTAX. DIEKTPOIUTHYECKAs TUCCOIMALINS. DIIeK-
Tpoau3. 3akoHbl Papajes A JIEKTPOIIn3a.

DJIEKTPUYECKUI TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHBII
paspsl. Pa3inuHble TUIIBI CAMOCTOATENBHOIO paspsaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: razopa3psaHble
TTaMIIBI, SJICKTPOHHO-TTy4eBasi TpyOKa, OTYIPOBOTHUKOBEIC TPUOOPHIL:
0T, TPaH3UCTOP, (OTOAMO], CBETOUO/; TaTbBaHUKA, pa)UHUPOBAHKE
Me/IH, BBITUIABKA aJIIOMUHUS, JJIEKTPOHHAS MUKPOCKOIIHS.
lemoncmpayuu

3aBUCHMOCTH CONPOTUBJICHUSI METAJLJIOB OT Temrieparypsl. [[poBogumMocTs
DIIEKTPOJIUTOB.

3axonvl anexmpoauza Papaoes. Hckposou paspsao u nposoouMocms 603-
oyxa.

CpasHenue npogooumocmu Memaiios u noaynpo8oOHUKOS.
OaHOCTOPOHHSIS TPOBOJUMOCTD AUOA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomot, npaKmuKym
HaGmronenue annekrponusa. Mamepenue 3apsaoa 00H08ANeHMHO20 uoHa. Hc-
c1e0osanue 3a8UCUMOCIU CONPOMUBTIEHUS. MEPMOPE3UCOopa Om mem-nepa-

mypbi.
CHamue 801bm-amnepHoll Xapakxmepucmuku ouooa.

OU3BNYECKUU ITPAKTUKYM (16 uacos)

Cnocobwi usmepenuss uaU4ecKux eIuUdUH C UCNONb308AHUEM AHANO208bIX U
YUDPOBLIX UBMEPUMENLHBIX NPUOOPOS U KOMNLIOMEPHBIX OAMYUKOBLIX CU-
cmem. AbcontomHble U OMHOCUMETbHBLE NOSPEUHOCTIU USMEPEHUL (PUBUYECKUX
eenuyun. OQyenka epanuy noepeuHocmell.

[Iposedenue KOCBEHHbIX U3MePeHUll, UCCIe008AHUL 3a8UcUMocmett gusu-
YeCKUX BeIUYUH, NPOBEPKA NPEOSIOHCEHHBIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoenax «YueHuueckuil SKCnepumenm, na-
Oopamophbie pabomol, NPAKMUKYM»).

Pe3eps (2 yaca)

Peseps (10 gacon)
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11 kaace

Ba3oBblii ypoBeHb (2 yaca)

Yriayosennblii ypoeHb (5 yacoB)

PA3JIEJI 4. DJIEKTPOAMHAMMKA (11 )

PA3JIEJI 4. DJIEKTPOAMHAMUKA (27 1)

Tema 4. Maznumnoe none. Inekmpomaznumnuasn unoykuyus (11 u)

Tema 4. Maznumnoe none (14 u)

[locTosiHHBIC MarHUThI. B3anMoieiicTBHE IOCTOSHHBIX MarHUTOB. MaruuTHoe
nose. Bektop MarHuTHON MHAYKIMU. [[puHIMI Cyniepno3uiii MarHUTHBIX
nosiel. JIuaum MmarauTHOW MHAYKUMK. KapTHHA TUHUN MarHUTHOW MHIYKLIUH
TOJIS TIOCTOSSHHBIX MarHUTOB.

MarauTHOE 1oJie IPOBOJHUKA ¢ TOKOM. KapTuHa MTMHUI MHIYKIIUU
MarHUTHOTO

TIOJIS1 IJTMHHOTO MIPSIMOTO TPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA,
KaTylmku ¢ TokoM. OnbIT Opcreaa. BzaumoaeiicTBue NpoBOJHUKOB C TOKOM.
Cuta Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuita Jlopenna, e€ Mmoynb U HanpaBiieHUE. [[BuykeHne 3apsaKEeHHON YaCTULIbI
B OJIHOPOJIHOM MarHUTHOM 1oJje. Pabora cubl

uHAYKIUU. DJ1C nHAYKIMK. 3aKOH 3JIEKTPOMarHUTHON UHyKuu dapajes.
Buxpesoe anexrpuueckoe nose. 3J{C MHAYKIIMY B IPOBOJHUKE, JBUKYLIEMCS
IIOCTYIIATEJIbHO B OJTHOPOJHOM MarHuTHOM nosie. IIpaBuio Jlenna.
NuaykTuBHOCTS. SIBiIeHne camonHaykuuu. D/1C caMonHoyKIMH.

DHeprus MarHUTHOT'O MOJISI KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

JaCTHULl, MHAYKIIUOHHAs 11CYb.

Hemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3IEKTPOHHOTO ITyYKa MarHUTHBIM TIOJIEM.
JIMHUM MHAYKIIMA MarHATHOTO MOJIS.
B3anMopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeH1ia Ha HOHBI SJIEKTPOJIUTA.
SIBneHHE 3NIEKTPOMAarHUTHON UHTyKIUH.

[TpaBuino Jlenna.

© N o vk wWwN R

HopeHua. SIBneHue BHCKT”pOMaFHI/ITHOﬁ HHAYKIHU. IToTox BCKTOpa MarHuTHOM

Texnuueckue yCWlpOZZCWlGCZ u mnpakmudeckoe npumeHerue.: TOCTOSHHBIC
MAarHuThbl, SJICKTPOMAIrHUTBI, 3JICKTPOABHUIATCIIb, YCKOPUTCIIN DJICMCHTAPHBIX|

B3anmoneicTBre NOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarHuTHOE
nose. BekTop MarHuTHOM MHAYKIUU. [[pUHIMI Cynepno3uliii MarHUTHBIX
nosei. JInHMM MarHUTHOM MHAYKUHMKU. MarauTHoe 1osie mpoBOJHUKA C TOKOM
(mpsiMOTO MPOBOAHMKA, KATYIIKK U KpyroBoro Butka). OmbsiT Dpcrena. Cumna
Amrepa, e€ HanpaBiaeHue U Moyisb. Cuna JlopeHiia, e€ HarpaBieHUE U MOIYJb.
J[Br>KeHUE 3apsHKEHHOM YaCTHUIIBI B OJTHOPOIHOM MarHUTHOM Tosie. PaboTta cuibl
Jlopenua. MarautHoe 1noJjie B BEIECTBE. PeppomacHemuKuy, napa- u
ouamazHemuxu

Texnuueckue yCWZpOZZCI’I’tGd U mexHoJlo2u4ecKue npoyeccvl. NPUMCHCHUC

MTOCTOSITHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TeCTepP-MYJbTUMETP,
AIIEKTpOABUraTelb SIKoOU, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUL.
Hemoncmpayuu
1. Kapruna nuHUN MHIYKIIUU MAaTHUTHOTO TOJIS TOJIOCOBOTO U MOIKOBO
00pa3HOro MOCTOSIHHBIX MAarHUTOB.
2. KaprtuHa nuHMNA MarHUTHONW WHAYKIUU TOJS JIMHHOTO TMPSMOTQ
IIPOBOJHHKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJIHHMKA, KATYIIKY]
C TOKOM.
3. BsaummopelicTBUE IBYX MPOBOAHUKOB C TOKOM.
4. Cuna Amrepa.
5. JeiictBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.
6. HaOnromeHue ABMKEHUS IMyYKa SJIEKTPOHOB B MAarHUTHOM IIOJIE.
7. TpuHiun JIEUCTBUSA BIIEKTPOU3IMEPUTEITBHOTO npuodopa

MarHUTOXJIEKTPUUECKON CUCTEMBI.
Yuenuueckuit sxkcnepumenm, nabopamopnvie padomot, npaxmukym
UccnenoBanme MarHuTHOTO MOJISt TOCTOSIHHBIX MAarHUTOB.
HccnenoBanue CBOMCTB peppOMArHETHKOB.
UccnenoBanue nelcTBHS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.
N3mepenne cunbl Ammepa.
N3yuenune 3aBUCUMOCTH CHJIbI AMIIEPA OT CUJIBI TOKA.
Omnpenenenre MarHUTHOW WHIYKIIMM Ha OCHOBE M3MEPECHUS CHJITBI
Awmrnepa.

SourwNE
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9. 3aBucumocth JJIC MHIYKIMU OT CKOPOCTH U3MEHEHUS MarHUTHOTO

MTOTOKA.
10. fIBneHune CaMOMHAYKIHUH.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomot
1. M3y4yeHue MarHUTHOIO MOJIS KATYIIKH C TOKOM.
2. HccnenoBanue neicTBHS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.
3. MHccnenoBanue siBIICHUS AJIEKTPOMATHUTHON UHTYKIIUH.

Tema 5. Inexkmpomaznumnas unoykyus (13 u)

SIBrieHnE 351eKTPOMarHuTHOM MHAYKIMU. [[0TOK BEKTOpa MarHUTHOM MHYKLIAH.
O/1C unnykuuu. 3aKOH IEKTpOMarHuTHON nHAykiun ®apanes. Buxpesoe
anektpudeckoe noie. Toku @yko. 3AC HHAYKIMY B IPOBOIHUKE, TBUKYILIIEMCS
[IOCTYNATEIbHO B OAHOPOJHOM MarHuTHOM nodie. IIpasuio Jlenna.
NunykTuBHOCTB. KaTylika MHAYKTUBHOCTH B LIETIH IIOCTOSIHHOTO TOKA. SIBieHue
camonHykuuu. O/1C caMOMHIyKIIMU. DHEPIrysi MArHUTHOT'O MOJIS KaTyIIKH
C TOKOM. DJIEKTPOMarHuTHOE 0JIe

Texnuueckue ycmpoiicmea u mexHONO2UYECKUe Npoyeccovl. UHIAYKLIHNOHHAs]
[1€4Yb, COJICHOMJ, 3aIUTa OT JJIEKTPU3ALMM TEJI NPHU JBUKCHUUM B MarHUTHOM
10JIe 3eMIIH.

Jemoncmpayuu
1. HabmroneHue sBneHMs 2IEKTPOMArHUTHOM MHTYKIIHH.
2. HWccnenosanue 3aBucumoctd DJIC WHAYKIUHA OT CKOPOCTH M3MCHCHHUS
MarHMTHOT'O MOTOKA.
IIpaBuio Jlenna.
[Tamenre marauTa B aTlOMHHUEBOM (MEIHOM) TpyOe.
SIBneHne caMOMHYKIIUH.
HccnenoBanne  3aBucumoctn  OJIC  caMOMHAYKIMH OT CKOPOCTH|
WU3MEHEHHUs CUJIbI TOKA B LIEMH.

oA

Yuenuueckuit skcnepumenm, nabopamopnsvie padomot, npaxmukym
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HccnenoBanue sBICHUS SJCKTPOMArHUTHOW HHTYKITHH.
OnpeﬂeneHI/Ie HHAYKOHUH BUXPCBOI'O MAroHuTHOT'O MOJIA.
HccnenoBanue sSiBICHUST CAMOUHIYKIIUH.

CO60opKa MOJIEITU DIICKTPOMArHUTHOTO TeHEPaTOPa.

o

PA3JIEJI 5. KOJIEBAHU S U BOJIHBI (24 1)

PA3JIEJI 5. KOJIEBAHI S Y BOJIHBI (60 4)

Tema 1. Mexanuueckue Kon1ebanus u 31eKmMpoMazHUmMHble KOIeOaHUs

(99

Tema 1. Mexanuueckue koneoanus (10 u)

KonebarenbHas cucrema. CBOOOAHBIE MEXaHUYECKHE KOJIEOaHUS.
["apmonunueckue konebanus. [lepuon, yacrora, amMmmnTya u ¢pasa KoiedaHuu.
[IpyXUHHBIA MasTHUK. MaTeMaTU4eCKUil MaATHUK. Y paBHEHUE
rapMOHHYECKUX Kosiebanuil. [IpeBpaiieHue s3Hepruu npu rapMOHMUECKUX
KOJIEOaHUSIX.
KonebatenbHblil KOHTYp. CBOOOAHBIE 31EKTPOMArHUTHBIE KOJIeOaHMsI B
U/iealbHOM KoJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEKAY MEXaHUUECKUMH U
AIIEKTPOMArHUTHBIMU Kosiebanusamu. @opmyina ToMcoHa. 3aKOH COXpaHEHUSI
SHEpruy B UI€AIbHOM KosiebaTenbHOM KoHType. Ilpeacrasienue o
3aTyXawluX KojJeOaHusx. BelHyK1eHHbIE MEXaHUYECKHE KOJIeOaHu .
Pe3zonaHc. BeiHyX/1eHHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHusl.
[lepemennbliii TOK. CHHYCOUJAIbHBIN IEpEMEHHBIN TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKA. AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HanpspkeHus. Tpanchopmatop. [IponsBoacTBo, nepegaya U norpediaeHue
DIIEKTPUYECKOM dHEPTUU. DKOJIOTMUECKHUE PUCKH NIPU IIPOU3BOJACTBE
deKTposHeprun. KynpTypa ucnosib30BaHus 3JIEKTPOIHEPTUHN B IIOBCEIHEBHON
YKU3HU

Texnuueckue ycmpoucmea u npakmuyeckoe npumeneHue: SICKTPUIESCKUN
3BOHOK, T'€HEpaTOp MEPEMEHHOI0 TOKA, JINHUM JJIEKTpoIiepeaay.

Hemoncmpayuu
1. HccnenoBanue nmapaMeTpoB KoJjiebaTeIbHOW CUCTEMBI (IIPYKUHHBIN

WA MaTeMaTHYECKUI MasTHUK).

HabGmnronenue 3aryxaromux Kojaedanuii.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOaHHIA.

Habmonenue pezonanca.

uiA W

Kosnebarenpaas cucrema. CBOOOIHBIE KOJIEOAHUS.
["apmonnueckue konebanus. Knunemarnueckoe u TMHAMHYECKOE OMUCAHUE.
DHepreTuvecKoe OnucaHue (3aKoH COXpaHeHHsI MEXaHUUYECKOM SHepTun ). Bb16od
OUHAMUYECKO20 ONUCANHUSL 2APMOHUYECKUX KONeDAHULL U3 UX IHEP2emUiecKo20
U KUHEMAMUYECKO20 ONUCAHUSL.
(Amnaumyoa u gpaza xonebanuil. Cés36 amnaumyovl KoieOaHutl UCX0OHOU
BENIUUUHBL C AMAIUMYOAMU KOAeOAHULL €€ CKOPOCU U YCKOPEHUS.
[lepuon u yactora konebanuid. [Teproa Manbix cBOOOIHBIX KOJIEOaHUM
MaTreMaTH4YecKoro MasitHuka. [lepruos cBOOOAHBIX KoebaH i Py KUHHOTO
MasITHUKA.
[TonsiTue o 3aTyxaromux Kojaedanusax. Beinyxaenusle koneOanus. Pesonanc.
Pe3onancHas kpuBasi. BnusHue 3aTyxaHusi Ha BUJ pE30HAHCHON KPUBOM.
ABTOKOJIEOAHUS

Texuuueckue ycmpoticmea u mexHojlocuieckue npoyecchl. METPOHOM, Yachl,
KaueJId, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu

1. 3amuck KosebaTenbHOrO IBUKEHHUS.

2. HaGmoneHne He3aBUCUMOCTH IepuoJa MallblX KoleOaHWi rpy3a Ha
HUTH OT aMIUTUTY/IbI.
HccnenoBanue 3aTyxaromux KojeOaHWM M 3aBUCHUMOCTH NEpUOJa
CBOOOJHBIX KOJIEOAHUN OT COMPOTHUBIICHUS.
HccnenoBanue konebaHUW Ipy3a HA MACCUBHOW NPYKUHE C LEINBI)
dbopmMupoBaHUs TpEACTaBICHUN 00 MICATEHOW MOJIENH MPYKUHHOTO
MasiTHUKA.
3aK0H COXpaHEHHs YHEPTUH NIPU KOJICOAHHSIX TPy3a Ha TIPY)KIHE.

oo

CB0OOIHBIE 3TIEKTPOMArHUTHBIE KOJIeOaHUSI.

UccnenoBanue BEIHYKICHHBIX KOJICOAHUH.
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6. OCI_[I/IJIJIOI‘paMMBI (SaBI/ICI/IMOCTI/I CHJIbI TOKA U HAIIPAKCHUA OT
BPEMEHH) IS SJIEKTPOMArHUTHBIX KOJICOaHMiA.

7. Pe3onaHc npu noCIe0BaTEIbHOM COCJUHEHUU PE3UCTOPA, KATYIIKH 1. Usmepenue

MHIYKTUBHOCTH M KOHJIEHCATOPA.
8. Mojenb IMHUY JIEKTPONEepEAAYH.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomot

1. HccnenoBanue 3aBUCUMOCTH IE€PUOJIAa MaJbIX KOJeOaHUM rpy3a Ha

HUTHU OT JJIMHBI HUTH U MACChI I'py3a.

2. MHccnemoBanue MNEPEMCHHOI'0 TOKAa B LCIIK M3 MMOCICAOBATCILHO

COCIUHEHHBIX KOHACHCAaTOopa, KaTYIIKHU U pE3UCTOpA.

7. HaGmronenue pe3oHaHca.
Yuenuueckuii skcnepumenm, nabopamophie padomol, RPAKMUKYM
nmeprojga  CBOOOJHBIX  KoJeOaHWi
U TIPY)KUHHOTO MasTHUKOB.
W3ydeHne 3aKOHOB JIBIDKEHUS Tella B XOJ€ KOJIeOaHW Ha yIpyrom
noJIBece.
I/I3yquHe JABUXXCHHS HUTAHOT'O MasiTHHUKA.
[TpeoOpa3oBaHue YHEPTUU B IPY)KUHHOM MasITHUKE.
HccnenoBanue yObIBaHUS aMIUTATY/IbI 3aTYXAIOIINX KOJIEOaHUH.
HccnenoBanue BBIHYKICHHBIX KOJICOAHHH.

HUTAHOI'O|

N

SRS

Tema 2. Inexkmpomaznumnwie korevanusn (15 u)

KoneGatenpHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHHs
B HJIeaTbHOM Kosie0aTensHOM KoHTYpe. Dopmyna Tomcona. Ceazb amnaumyovt
3apsa0a KOHOeHCamopa ¢ AMIIUMYOOU CUIbL MOKA 8 KONeOamebHOM KOHmYpe.
3aKOH COXpaHEHUsS SHEPTUH B UICATLHOM KoJiebaTeIbHOM KOHTYpE.
3aryxarolue MIeKTPOMAarHUTHBIC KoJieOaHus. BEIHY X 1IeHHBIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
[lepemeHHbII TOK. MOIIHOCTH IEPEMEHHOT0 TOKA. AMIUIUTYAHOE
U JIEHCTBYIOIIEE 3HAYCHHUE CHIIbI TOKA U HAIIPSDKEHUS TIPU pa3IuyHon popme
3aBHCHMOCTH IIEPEMEHHOTO TOKAa OT BPEMECHHU.
Cunycouodanvhwiti nepemenHulil mok. Pezucmop, konoencamop u kamywxa
UHOYKMUBHOCU 8 YeNU CUHYCOUOATbHO20 NEPEeMEHH020 moKa. Pe3oHanc mokos.
Pezonarnc nanpsoiceHul.
WneansHbiil Tpanchopmartop. [Ipon3BoacTBo, epeaaya u noTpedaecHue
DIIEKTPUYECKOUN SHEPIUH.

DKOJIOTHYECKUE PHUCKH TIPH IPOU3BOJICTBE JJICKTpodHEeprun. KynbTypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUH B TTOBCETHEBHOM JKHU3HH.

Texuuueckue ycmpoucmea u mexHoi02uyecKue npoyeccol. dMEKTPUIECKUn
3BOHOK, TEHEPATOp MEPEMEHHOTO TOKa, JIMHUH AJIeKTpoIiepeady.

Hemoncmpayuu

1. CBo06oaHBIC PEKTPOMArHUTHBIE KOJICOaHUSI.
2. 3aBUCHUMOCTHh YacTOThl CBOOOJHBIX KOJE€OAHUN OT HWHIAYKTUBHOCTHU

€MKOCTH KOHTYpa.
OcnIorpaMMBI AJIEKTPOMAarHUTHBIX KOJICOaHUH.
I'eneparop He3aTyXarImKX AIEKTPOMArHUTHBIX KOJIeOaHUH.

P w
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Monenb 3IIeKTpOMarHUTHOIO TeHepaTopa.
BrIHyX1eHHBIE CHHYCOUJANIbHBIE KOJICOaHMSI.

o o

Pesucrop, KaTyllka  HWHIYKTUBHOCTH U KOHACHCATOp B IIEMH
IIEPEMEHHOTI'0 TOKA.

8. Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYILIKH
MHYKTUBHOCTU U KOHJIEHCATOPA.

9. VcrpoiicTBO M IPUHIMI ASHCTBUS TpaHCPopMaTopa.

10. Mogenb TUHUY AJIEKTPOTIepEIayu.
Yuenuueckuit sxcnepumenm, nadopamopmvie padomul, RPAKMUKYM
1. MUzyuenue tpanchopmaropa.
2. UccnenoBanue NEPEMEHHOTO  TOKa  4epe3
COeMHEHHBIE KOHJICHCATOP, KaTYIIKY U PE3UCTOP.
3. HaOnroeHue 3JeKTpOMarHUTHOTO PE30HAHCA.
4. HccnenoBaHue pabOThl HCTOYHMKOB CBETA B LIEMTH IEPEMEHHOT'O TOKA.

IIOCJIICA0BATCIIbHO

Tema 3. Mexanuueckue u 31ekmpomaznummsie 60iHot (5 u)

Tema 3. Mexanuueckue u siekmpomaznumnste 60.trot (10 u)

MexaHnuecKre BOJIHBI, yClIoBUS pacnipocTpanenusd. [lepuoa. Cxopoctb
pacrpocTpaHeHHs U JUTMHA BOJHBI. [lonepeynbie U IpoA0IbHbIEC BOJIHBI.
WuTepdepenius u audpakius MeXaHn4ecKux BoJH. 3ByK. CKOpOCTh 3ByKa.
['pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa. DIeKTpOMAarHuTHbHIE BOJHBI.
Y c10BUS U3JTy4€HUs 3JIEKTPOMArHUTHBIX BOJIH. B3auMHuas opueHTanus
BeKTOpoB E, B, V B anexkTpoMarautHoit BosHe. CBOMCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTPaKEHHE, TIPEIIOMIICHHUE, TTOISpU3aIns, TUPPaKIs, HHTEpPEpeHIIHs.
CKOpoOCTb JIEKTpOMAarHuTHLIX BOJH. [IIkana 351eKTpOMarHuTHBIX BOJIH.
[IpMeHeHre 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIBI
panuoCBA3H U TENEBUACHUA. Pannonokanus. JNeKTpOMarHuTHOE 3arpsA3HEHHE
OKPYKAIOIIEeH Cpebl.

Texnuueckue ycmpoticmea u NpaKmuieckoe HpumeHeHue: MY3bIKAIbHbIE
WHCTPYMEHTHI, yIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE U MEIUIIMHE, paaap,
panuonpuEéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Hemoncmpayuu

1. OOpa3oBaHHE U PACIPOCTPAHEHHE MOMEPEUHBIX U MPOJOIBHBIX
BOJIH.
Konebmromieecs Teno Kak UCTOYHUK 3BYKa.
HaOmronenne otpakeHust 1 PeIOMIICHUS MEXaHUIECKUX BOJTH.

MexaHuuyecKue BOJHBI, YCIOBHsI UX pacnpocTpanenus. [lonepeunsie
W TIPOJI0JIbHBIE BOJIHEL. [lepno, CKOpoCTh pacipoCTpaHEHUs U JJTMHA BOJIHBI.
CBOICTBAa MEXaHUYECKUX BOJIH: OTPAKECHHE, ITPEIOMIICHUE, HHTEPPEPECHITUS
U AUQpaKius.
3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.
[IIymoBOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.
DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHast opueHTaIusi BEKTOPOB B DJIEKTPOMATrHUTHOM BOJIHE.
CBoOiICTBA AMEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIIEHUE, OJIIpU3aIIus,
untepdepenius u audpaxnus. [lkana snekrpomarauTHeIX BoJiH. [Ipumenenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY. [[pUHIIMIIBI paiuocBsi3n
U TeneBuACHUS. Pagronokanus. DIeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIeH
cpenbl

Texnuueckue ycmpoiicmeéa u npakmuieckoe HnpumeHeHue. MY3bIKalIbHbIE
WHCTPYMEHTHI, pajaap, paJuonpuéMHUK, TEIeBU30p, aHTeHHa, TeiedoH, CBY-
Meyb, yAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U METUIIUHE.

Hemoncmpayuu

1. OOpa3oBaHHE U PACIPOCTPAHEHUE MMOMEPEUYHBIX U MTPOJOIBHBIX BOJH.

Kone6mromeecs Teno Kak HCTOYHHK 3BYKA.
3aBHCUMOCTD JUTMHBI BOJTHBI OT YaCTOTHI KOJICOaHUH.

2.
3.
4

Habmtonenue unreppepeHunu u AUPppakiud MEXaHUYeCKUX BOJIH.

Ha6J'IIOJIGHI/Ie OTPAXCHUSA U ITPEIIOMIICHUA MEXaHNYCCKUX BOJIH.
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5. 3BYKOBOM pe30HaHC.

6. HabOnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M
M YaCTOTOH KOJIEOaHUH.

7. HccnenmoBanue CBOWCTB 3JIGKTPOMAarHUTHBIX BOJH: OTpa)KEHHE,

IpesioMIIeHue, Nospu3anus, UG paKius, THTephepeHIIns.

5. HabGmronenue natepdepennnu u nupakiuu MEXaHNIECKUX BOJTH.

6. AKyCTHYECKHIi pe30HaHC.

7. CBoiicTBa yJbTpa3ByKa U €ro IPUMEHEHHE.

8. HabmoneHue cBsI3U TPOMKOCTH 3BYKa U BBICOTBHI TOHA C aMILIUTYIOM
Y 4aCTOTOM KOJICOaHHIA.

9. UccnemoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTpakKEHUE,

npeJIOMIICHUE, OJIsIpU3anus, TMppaKius, HHTep(epeHIIns.
10. OGHapyxeHre HHPPAKPACHOTO U YIBTPAPHOIETOBOTO U3ITYICHUH.
Yuenuueckuit sxcnepumenm, nadopamopmvie padomul, RPAKMUKYM
1. H3yueHue mapameTpoB 3BYKOBOW BOJHBI.
2. W3ydenme  pacnpocTpaHEHHUsI  3BYKOBBIX
MIPOCTPAHCTBE.

BOJIH B 3dMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuueckas ontuka. [IpsmonrHeHOE pacCIpOCTpAHEHUE CBETA B
OJHOPOJIHOM cpene. Toueunslid ICTOUHUK cBeTa. JIyd cBera.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeta. [locTpoenue u3oopakeHuil B
MJIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOIOTHBIN MTOKA3aTelNb
npesnomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenabHplil yroi noaHoro
BHYTPEHHETO OTPa’KEHUS.

Jlucniepcust ceera. CroxkHbIi cocTta 6eroro cera. L{ser. Cobupatommue u
[paccerBaroIIe JTUH3bI.

Tonkas nuH3a. DOKyCcHOE pacCTOSTHUE M ONTHYECKAsk CUIJIAa TOHKOM JIMH3BI.
[locTpoenne n300paxkeHil B COOMPAIOUINX U pacCEUBAIOLINX JTMH3AX.
Dopmysia TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBas ontuka. IHTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.

Y ciioBus HAOIIOAEHHSI MAKCUMYMOB U MUHMMYMOB B UHTE€P(EPEHLIMOHHON
KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Jludpakuus ceeta. {udpakironHas pemerka.

Y croBre HaOrOIEHUS TJIABHBIX MAKCUMYMOB TIPH MaICHUH
MOHOXPOMaTHYECKOT0 CBETa Ha JUPPAKIIUOHHYIO PEUIETKY.

[Tonsipu3zanus ceera

Texnuueckue ycmpoﬁcm@a u npakmudeckoe npumerneHue. OUYKHU, JIyIia,

[IpssMonMHENHOE pacipoCcTpaHEHUE CBETa B OJTHOPOAHOM cpene. JIyd ceera.
Toueunsblil HICTOYHUK cBeTa. OTpa)keHUe CBETa. 3aKOHBI OTPAXKEHUSI CBETA.
[TocTpoenne n3o0paxennii B riockoM 3epkaie. Cohepuueckue 3epkana.
[Ipenomnenue cBeTa. 3aKOHBI IPETIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. Omuocumenvhwlli nokazamensb npeaomienus. Ilocmosncmeo
yacmomol ceema u cOOmMHouleHue OJIUH 80JIH NPU nepexooe
[MoHOXpOMamuyecko2o ceema uepes epanuyy pazoena 08yx ONMu4ecKux cpeo.
 X00 nyueti 6 npusme. lucnepcus ceera. CrnoxHbli coctaB Oenoro cBera. L{ser.
[TonHoe BHyTpeHHEee oTpaxkeHue. [IpeaenbHblil yroia NoJIHOro BHYTPEHHETO
otpaxkenust. Coouparowue u pacceusarowue a1un3zvl. Tonkas nunza. DokycHoe
PAcCCTOSIHUE U ONTHYECKAs CHJIa TOHKOM JIMH3BI.

3asucumocms ¢hokycHo20 paccmosiHus MmoHKoU chepuyecKoli TuH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMENA NPENOMIEHUS.

dopmyJiia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[ X00 nyua, npoweowe2o 1un3y noo nPpou3BOIbHbIM Y2l0M K €€ 21a6HOU
onmuyeckotui ocu. [locmpoenue uzo6pasicenuti mouKku u Ompe3Ka NPAmMou

6 cOOUparOWUX U pacceusarowux TUH3ax U ux CUCmeMmax.

Onmuueckue npubopul. Pazpewaiowas cnocobnocme. 1 1a3 kak onmuyeckas
cucmema.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

Bonnoas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CTIOBUS

HaOJII0IeHNS] MAKCHUMYMOB U MUHUMYMOB B UHTE€P(EPEHIIMOHHON KapTHHE OT
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¢oroamnmapar, MPOSKUMOHHBINA ammapar, MHUKPOCKOII, TEIECKOI, BOJIOKOHHAS|ABYX KOT€PEHTHBIX HCTOYHUKOB. [IpuMeps! KilaccHuecKuX MHTEP(HEepeHIIMOHHBIX

OITHKA, AUPPAKIIMOHHAS PEIIETKA, TOJISIPOUL.

Hemoncmpayuu

1. IlpsmonuHENWHOE PACIPOCTPAHEHUE, OTPAKEHHUE U IIPEIIOMIICHUE

cBera. Onrnyeckue npudOpHI.

[TonHOE BHyTpeHHEE OTpaxkeHue. Mo/ienb CBETOBO/IA.
HccnenoBanue cBOMCTB U300paykeHUH B JIMH3AX.
Moenmu MUKPOCKOTIA, TEIECKOTIA.

Habmoienue natepdepeHium ceera.

Hab6mronenue nudpaxuu cpera.

Habmonenue mucnepenu cBera.

[Tonmy4yeHue criekTpa ¢ MOMOUIBIO TPU3MBI.

© 0NV A wN

10. HaGmroneHue nomisipusanuy cBeTa.
Yuenuueckuii sxcnepumenm, nadopamopnuie padbomot
1. HM3mepeHue nokasaresns NperoMICHUs CTEKIIA.
2. HccnenoBaHue CBOWCTB U300paKCHHIA B JIMH3AX.
3. HaGmronenue aucrnepcuu cBeTa.

[TonyueHue criekTpa ¢ MOMOLIBI0 AUPPAKIIMOHHON PEIIETKY.

CXEM.
Judpakuus ceeta. Judpakunonnas pemerka. Y cioBue HaOI01eHUS TTIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha IU(PaKLIHOHHYIO
pPELIETKY.
[Tonspu3zanus cBeTa
Texnuueckue ycmpoiicmea u mexHOLO2UYecKUe npoyeccovl. OYKH, IIyla,
nepuckor, ¢oroannapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmapar, IpOCBETJICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIUOHHAS PEHIETKA.
Hemoncmpayuu
1. 3akoHBI OTpa)KeHHsI CBETA.
2. HccrnenoBanue nmpeaoMIIeHUS CBETA.
3. HaOmoneHne moHOro BHYTPEHHETO OTpakeHusl. Moaeb CBETOBOIA.
4. VccnenoBaHue X0Jja CBETOBBIX ITYYKOB Yepe3 ITOCKOMAPAIIEIbHYIO
IUTACTUHY U TIPU3MY.
5. MHccnenoBanue cBONCTB M300paskeHUH B TMH3AX.
6. Monenu MEUKpPOCKOIIA, TETIECKOIIA.
7. HaGmonenue nHTEpPEPEHIINM CBETA.
8. HaGmroeHue BETOB TOHKHX IJIEHOK.
9. HabGmonenue qudpakiny cBeTa.
10. Usydenue nudpakinOHHON PEIIETKH.
11. HabmroneHue qudpakiinOHHOTO CIIEKTpa.
12. HaGmroneHue qUCTIEPCUU CBETA.
13. HaOmroneHue nonsipu3aliiu CBeTa.
14. TlpumeHeHne MONIIPOUIOB TSI U3YUSHHSI MEXaHUYECKUX HAIPSHKSHUH
Yuenuueckuit sxcnepumenm, nadbopamopusie padomol, RPAKMUKYM
1. W3mepenue nokaszaress MpeIOMIICHUS CTEKIA.
2. HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEILECTBA
(Ha mpuMepe KUJIKUX JIUH3).
N3mepenue HoKyCHOTo pacCTOSHUS PaCCEUBAIOIINX JIMH3.
[Tony4yenne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3epKaa 1 JTMH3BI.
[Tony4yenue n300paxeHus: B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaH#e TeIeCKOMUIECKUX CHCTEM.
HabGnronenue nudpakunu, HTEpGEpeHIMN U MOJISPU3ALIMU CBETA.
W3yueHne monspu3alid CBETa, OTPAKEHHOTO OT TOBEPXHOCTH|
JMDIIEKTPUKA.

NG~ W
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9. MUzyuenue unTepdepeHIIH JIA3epHOTO N3TYICHHS Ha IBYX ITIETISX.

10. HaGnroreHue nucnepCuu.

11. HabGmroenue u ucciieqoBanrue TUPPaKInOHHOTO CIIEKTPa.

12. 3mepenue JJIMHBI CBETOBOW BOJHBI.

13. IlomydyeHne cHeKTpa HW3JIYYCHHS
TU(PPaKINOHHON PEIIETKH.

CBETOAMOJAa TIPH  ITOMOIIH

PA3JIEJ 6. OCHOBBI CITIELIMAJILHOI TEOPUU
OTHOCUTEJILHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CIIELIMAJIbHOU TEOPUU OTHOCUTEJIbHOCTH
(G

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoewvt CTO (5 u)

I'paHuIBI IPUMEHUMOCTH KJIACCUYECKON MexaHUKH. [locTynarsl
CIIELMAJILHON TEOPUU OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHLUI OTHOCUTEIBHOCTH DHHINTEHHA
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpAILlEHUE
JUTMHBI.

DHEeprus U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € JHEPIUENW U UMITYJIBCOM PESITUBUCTCKON YaCTULIBI. DHEPIHUs
IIOKOS

['paHu1IBI MPUMEHUMOCTH KJIACCUUYECKOM MexaHuKH. [locTynaTel cenuanbHOM
TEOPUHU OTHOCUTEIBHOCTH.
[IpoctpancTBeHHO-BpeMeHHOM nHTepBall. [IpeobpazoBanus Jlopenia. Y cinosue
NPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHU
U COKpAIlleHHUE JITTUHBI.
OHEprus U UMITYJIbC PEIATUBUCTCKOMN YaCTUILIBI.
CBs13b MaCChI C SHEPTHEHN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTULIbl. DHEPrUs
TOKOS
Texnuueckue ycmpoiuicmea u MexXHONOSUYECKUe NPOYECCHL.
MPUEMHUKH, YCKOPUTEIH 3apsHKEHHBIX YaCTHL.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot, npakmukym
OnpeneneHne MMIyJIbCca UM 3HEPTMHM  PEISTUBUCTCKUX — YaCTHUIL
¢doTorpadusM TPEKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

CITYTHUKOBBIC

(10|

PA3JIE/ 7. KBAHTOBASI ®I3UKA (15 1)

PA3JIEJ 7. KBAHTOBASI ®I3HKA (25 1)

Tema 1. Inemenmot keanmosou onmuxu (6 u)

Tema 1. Kopnyckyaapno — éonnosoit oyanuszm (15 u)

®oronsl. Dopmyina [1nanka cBg3u 3HEpruu POTOHA C €ro YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA

OTtkpeiTue u uccienoBanue porodddexra. Onwitel A. I'. CTosieroBa. 3aKOHbBI
doroapdexra. YpaBaenue DitHmreiina s pororddexra. «KpacHas
rparuia porodddekra. Jlapnenue ceera. Onerte [1. H. JIeGenena.
XHUMHUUECKOE NENCTBUE CBETA.

Texnuueckue ycmpoticmsea u npakmuieckoe npumenerue: HOTOIIEMEHT,
dboromatuuk, comHeuHas 6arapesi, CBeTOAUO.
Hemoncmpayuu

PaBHOBECHOE TEIIIOBOE M3IYUeHHE (M3ITydeHHE a0COTIOTHO YEPHOTO TENA).
3akoH cmenienus Buna. ['mnoresa M. Ilnanka o kBaHTax.

@®OoTOHBI. DHEPrUs U UMITYJIbC (HOTOHA.
dotorddext. OnbiThl A. I'. CToneroBa. 3akoHsl poTodddexra. YpaBHEHHE
OitamreitHa 115 hotodrddexra. «KpacHas rpanuia» Gororddexra.
JlaBneHue cBeTa (B 4aCTHOCTH, JaBJieHHE CBETa Ha aOCOIOTHO MOTJIONIAIOITYTO
1 aOCOJIIOTHO OoTpakaronyro moBepxHoctsb). Omertel [1. H. JleGenena.
BonnoBeie cBoiicTBa yactull. BosHbl ne bpoiins. JInuna BonHsl ne bpoiins
1 pa3Mephl 001aCTH JTOKATU3ANUN ABHUXKYIIEHCs yacTuIlsl. KopmyckymnspHo-
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D013 eKT Ha ycTaHOBKE C ITUHKOBOM MIIACTUHOM.
HccnenoBanue 3aKk0HOB BHEUTHETo GoTodddekra.
CBeTOoauOI.

Conneunas OaTapes.

A

BOJIHOBOI Iyanu3M. J{udpakius 31eKTpOHOB Ha KpUCTalIax.
Criermuduka n3meperuii B Mukpomupe. CoOTHOIICHUS HEONpeaenéHHOCTeN
["eitzenOepra
Texnuueckue ycmpoucmea U MexHON02UYECKUe NPOYeccyl. CIEKTPOMETP,
dororneMeHT, (OTONATUYMK, TYHHEIbHBIH MHMKPOCKON, COJHE4Has Oarapes
CBETOIHO/.
Hemoncmpayuu
1. ®ororddekT Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.
2. HccnenoBanue 3aKk0HOB BHEIIHETO (hoTodddexTa.
3. HccnenoBanue 3aBHCHUMOCTH COINPOTUBIEHHUS MOJIYMPOBOJHUKOB OT
OCBEIIIEHHOCTH.
4. Cseroauof.
5. Conneunas G6arapest.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot, npakmukym
1. HccnenoBanue ¢poTope3ncTopa.

2. Usmepenne mocTtosiHHOW [IgaHka Ha OCHOBE  HCCIICIOBAHUS
dororddekra.

3. HUccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa dYepe3 CBETOAMOI OT
HAIPsOKCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuxa amoma (5 u)

Monenps aroma Tomcona. OnbIThl Pezepdopia mo paccesHUIO 0-4acTHULL.
[Ltanerapnast moziens aroma. [loctynarsl bopa.
W3nydenue u nornouieHre pOTOHOB MPH MEPEXOE aToMa C OJHOIO YPOBHS
SHepruu Ha pyroi. Bunel ciektpoB. CrieKTp ypoBHEH 3HEpruu aToma
BOZOPOZA.
BomnHoBble cBoiicTBa yacTull. BonHel ge bpoiins. KoprnyckyispHO-BOIHOBON
TyalIi3M.
CrioHTaHHOE U BBIHYXACHHOE U3JIy4CHHE
Texnuueckue ycmpoucmea u npakmu4eckoe npumeHerue. ClIeKTpaIbHbIN
aHaJN3 (CHEKTPOCKOI), Jla3ep, KBAHTOBBIA KOMITBIOTED.
Hemoncmpayuu
1. Monuens onbita Pesepdopaa.
2. Omnpeznenenue JIMHBI BOJIHBI J1a3epa.
3. HabmoneHue nMHEHYaThIX CIEKTPOB U3TYUYEHUS.

OnBITHI 1O UCCIIEOBAHMIO CTPOEHUs aTroMa. [InanerapHas Moznens aroma
Pesepdopna.
[Toctrynatel bopa. M3nydyenue u nornouienre GoTOHOB pHU MEPEX0e aToMa
C OJTHOTO YPOBHSI SHEPTUU Ha APYTOH.
Bunel cnektpoB. CriekTp ypoBHEH SHEpruu aroma BOA0po/a.
CrioHTaHHOE U BBIHYXJACHHOE U3JIy4eHue cBeTa. Jlasep
Texnuueckue ycmpoucmea u mexHoa02udecKue npoyeccol. CIIEKTpaabHbIN
aHasu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIIBIOTED.
Hemoncmpayuu
1. Mopuens onsita Pezepdopaa.
2. HaOmoneHne TMHEWYaThIX CIEKTPOB.
3. YcTpoiicTBO U AeiicTBHE CUETUMKA HOHU3UPYIOIIUX YaCcTHUI.
4. Ormpenenenue JUIMHBI BOJIHBI Ja3€PHOTO U3ITYUYEHUS.
Yuenuueckuit sxkcnepumenm, nabopamopnvie padomoi, npaKmuKym
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4. Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut
1. HaOmoeHue TMHEeYaToro CreKTpa.

1. HabGmroneHue TMHEHYaTOro CeKTpa.
2. HWccnemoBanue CHEKTpa pa3pekeHHOTO
1 U3MEPEHHE MOCTOSTHHOW Punbepra.

aTOMapHOro  BOAOPOAA)

Tema 3. @uzuka amomnozo aopa u snemenmapuuvix yacmuy (54 )

Tema 3. Quzuka amomnozo aopa u 3nemenmapuvix yacmuy (5 u)

DKCMEPUMEHTHI, TOKA3BIBAIOIINE CJI0KHOCTh CTPOEHUs sjipa. OTKpbITHE
panuoakTuBHOCTH. OnbITHI Pe3epdopaa mo onpeneneHuto cocrasa
paaroaKkTUBHOTO U3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUs.
BiusHMe pagquoakTUBHOCTU Ha )KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
Helirpona. Hyknonnast monens siipa I'eifizen6epra—IUlBanenko. 3apsin spa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnan. IIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3inyueHue. 3aK0H paguoaKTUBHOTO
pacrmajia. DHeprus CBsI3W HYKJIOHOB B sape. S nepHblie cuibl. JledekT Macchl
anpa. SAnepHsie peakuuu. /lenenue u cuHTe3 Saep. SAnepHeiil peaktop.
Tepmosinepuslii cunTes3. [IpobnemMpl 1 IepCeKTUBBI SACPHON SHEPTEeTHKY.
DKOJIOTHYECKUE aCIIEKTHI SACPHON SHEPTETUKHU. DIEMEHTAPHBIC YACTHIIBI.
OTkpbITHE TO3UTPOHA. MeTOo 1l HAOIOIEHUS U PETUCTPAIIUH SIIEMEHTAPHBIX
yacTul. @yHaaMeHTaabHble B3auMoiericTus. EnuncTBo pusndeckoi
KapTUHBI MUpPA

Texnuueckue ycmpoticmea u npaKmuyeckoe HnpuUMeHeHue:
kaMmepa Buiibcona, snepHblit peakTop, aToMHas 6oMOa.

Hemoncmpayuu

1. CY€TYMK MOHU3UPYIOLIMX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. HccnenoBaHue TpeKoB 4acTull (110 TOTOBBIM (oTOrpadusim).

JIO3UMETP,|

Hyxnonnas mozens siapa ['eitzen6epra—ILBanenko. 3apsn siapa. MaccoBoe
quciIo Aapa. M3oTomnsl.

PannoakTuBHOCTB. Anb(a-pacna. DIeKTPOHHBINA 1 TO3UTPOHHBIN OeTa-pachai.
["amMa-u3mydeHue. 3aKOH paJuOaKTUBHOIO pacnaaa. PairoakTBHbIE H30TOIBI B
npupose. CBOMCTBAa MOHU3HUPYIOIIETO U3yuyeHus. BiusiHue paanoakTHBHOCTH
Ha JKUBBbIE Opranu3msl. EctecTBeHHbIN (OH n3nydenus. Jlosumerpus.

DHeprusi CBSI3H HYKJIOHOB B sinpe. SnepHbie cuibl. JlegekT Maccsl siapa.
SAnepuble peakuuu. Jlenenue u cunres aaep. SAnepusie peakropsl. [Ipobaemsl
YIPaBIIsIEMOr0 TEPMOSIEPHOTO CUHTE3a. DKOJIOIMUECKNE aCIEKThl pa3BUTHUS

S IEPHOM SHEPTE€TUKUA. METOIbI PETUCTPALMK U UCCIIEN0BAHUS JIEMEHTAPHBIX
yacTul. PyHaaMEHTaIbHbIE B3aUMOJACUCTBUA. bapuOHBI, ME30HBI U JICITOHBI.
[IpencraBnenue o CrannapTHoi Mojenu. KBapk-TrirooHHas MOJENb aApOHOB.
®dwusuka 3a npeaenamu CranaaptHoi moaenu. TémHas maTepus U TEMHas
pHeprus. EnMHCTBO pu3nyueckoil KapTUHBI MUpA.

Texnuueckue ycmporuicmea u mexHonio2uyecKue npoyeccol: 103UMETp, Kamepa
BuibcoHa, sIEpHBIM peakTop, TEpPMOSACpPHBIH peakTop, aToMHas Oomoba,
MarHMUTHO-pE30HaHCHasi ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomoi, npakmuKym

1. HccnenoBaHue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusm).
2. HccnenoBanue pagroakTHBHOTO ()OHA C HCIIOIB30BAHUEM JTO3UMETPA.
3. HM3ydeHue nornomeHus 6eTa-4acTUIl ATFOMUHHEM.

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMUWU U ACTPODU3UKU (7 u)

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMUWU U ACTPODU3UKMU (12 )

Tema 1. Inemenmot acmpogpuzuxu (7 u)

Tema 1. dnemenmot acmpogpusuxu (12 u)

DTarnbl pa3BUTUS aCTPOHOMUU. [IpHKIagAHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuu. Buj 3Bé3qHoro Heba. Co3Be3ausl, spKue 3BE3/1bI, IJIaHETHI,

nX BunguMoe nBmkenne. Conneunas cucreMa. Coiane. ConHegnast
aKTUBHOCTB. McTounuk sHeprun ConHia 1 3BE3/1. 3BE3/IbI, UX OCHOBHBIE
XapaKTEPUCTUKH. J[narpaMma «CreKTpaabHbIA KIACC — CBETUMOCTBY. 3BE3 b
[JIaBHOM MOCJIEA0BATENIbHOCTU. 3aBUCUMOCTh «MacCca — CBETUMOCTB»

17151 3BE3/] TJIABHOM MOCIIeI0BATENIbHOCTH. BHYTpeHHEE CTpoeHuE 3BE3 .
CoBpeMEeHHbIE MPEICTABIEHUS O TPOUCXO0KACHUH U 3BOJIIOIIMN COJIHIIA U

Ortarnbl pa3BuTUs acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUU. [I[pUMEHUMOCTE 3aKOHOB (PU3UKH JJIsT OOBSICHEHUST TTPUPOIBI
KOCMHYECKHX 00BEKTOB.

MeTo/1bl ACTPOHOMHYECKUX UccleIoBaHN. COBpPEMEHHbBIE ONITUYECKUE
TEJIECKOIIbI, PaJIMOTENIECKOIBI, BHEATMOC(epHasi aCTPOHOMHUSL.

Bun 3Bé3mHoro Heba. Co3Be3nusi, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE
JIBHJKEHHE.
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3BE3[. DTaIkbl )KU3HU 3BE3I.
Muneunsiii [1yte — Hama [Nanaktuka. [Tonoxenue u apmxenue ConHia B
["anaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE IbIPHI B
spax ranakTuk. Becenennas. Pacmmpenue Beenennoii. 3akon Xab66ma.
Paz6eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe u3nyueHue.
MacmrabHast cTpykTypa Beenennoit. Meraranakrtuka. Hepeménasie
po0JIeMbI ACTPOHOMUH.
Yuenuueckue navnooenun
1. HaOmromeHuss HEBOOPYKEHHBIM TJa30M C  HCIOJIBb30BaHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUM JUIsI  ONpPENEICHUs IOJI0KECHHUS
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE CO3BE3/HS
CeBepHOro nojaymapus u ipKue 3BE3/1bI.
2. Hab6mronenwus B Teneckon Jlyasl, mianer, Mueunoro [Tytw.

CosHeYHas CHCTEMa.
Comnnue. ConneyHast akTUBHOCTh. McTounuk sneprun ColiHLa U 3BE3].
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMmma «CeKTpallbHBIN Kilace —
CBETUMOCTEY. 3BE3IbI ITIABHOM IMOCJICAOBATCILHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTB» JUIs 3BE3]1 IJIaBHOM MOCIIEI0BATEIbHOCTH. BHYTpEeHHEE CTpoeHuE
3BE311. COBpEeMEHHbIE MPEJICTABIICHHUS O TPOUCXOKACHUH U 3BOtOIMK CoJHIIa U
3BE3. DTanbl )KU3HU 3BE3.
Muneunslii [1yte — Hama ["anaktuka. [lonoxenue u asmxenue ConHua B
["anaktuke. Tunel raaktuk. PaguoranakTuku v kBa3apsl. YEpHbBIE IbIPHI B
sapax ranakTuk. Beenennas. Pacumpenue Beenennoii. 3akon Xa60ma.
Paz6eranue ranaktuk. Teopust bosnbioro B3peiBa. PeninkToBoe usiyueHue.
Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOemMbl aCTPOHOMUHU

Yuenuueckue naonooenusn:

1. HaGmromenust  3BE3AHOTO Heba HEBOOPY>KEHHBIM TJ1a30M
C WCIIOJIb30BAaHHEM KOMITBIOTEPHBIX MPUIIOKCHUN JIJISI ONpPECIICHHS]
MI0JIO)KEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JATy: OCHOBHBIE
co3Be3ius CeBepHOro MOMyIIapus U IpKUe 3BE3IBI.

2. Habmronenust B Tenmeckon JIyHBI, TIaHET, TYMaHHOCTEH M 3BE3IHBIX

CKOIUICHUH.

OU3NYECKUU [TPAKTUKYM (16 1acoB)

Cnocodbl usmeperust  QQu3UHeCKUX BelUYUH C UCNONb306AHUEM — AHANO208bIX
U YUPPOBbIX UIMEPUMETLHBIX NPUOOPOS U KOMNBIOMEPHBIX OAMYUKOBIX CUCTIEM.
Abconmommvle u OMHOCUMEbHbIE NOSPEUWHOCIU UBMEPEHUL PUULECKUX BETUHUH.
Oyenka epanuy nozpewtnocmel.

IIposedernue KOCBeHHbIX UBMEPEHUT, UCCIEO08AHUL 3A8UCUMOCMEN
QusuuecKkux eUdUH, NPOBEPKA NPEONOHCEHHBIX 2unomes (8blOop uz pabom,
ONUCAHHBIX 8 MeMAMUYeCKUx pasoenax « Yuenuueckul SKkcnepumenm,
J1abopamopHvle pabomol, NPAKMUKYM).

OBOBHIAIOUIEE ITOBTOPEHUYE (4 1)

OBOBHIAIOIIEE ITOBTOPEHMUE (15 u)

Ponb ¢pu3uKK ¥ aCTPOHOMHH B SKOHOMHYECKON, TEXHOJIOTUYECKOH,
COLIMAJIBHOW U 3THYECKON cepax AesTeNbHOCTH YEI0BEKa; POJIb K MECTO
(U3MKN ¥ aCTPOHOMHHU B COBPEMEHHON Hay4YHOU KapTUHE MUPA; POJIb
¢buznueckoii Teopuu B GOpMUPOBAHUM IPEICTABICHUN O PU3NYECKOM
KapTHHE MHUpa, MeCTO (hpU3NYECKON KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJIE

O600111eH1Ee U CUCTeMAaTH3allus COJIep>KaHus pa3iesioB Kypca «MexaHukay,
«MomnekymsipHas pU3uKa U TEPMOTUHAMUKAY, «DIEKTPOIMHAMUKA,
«Konebanus u BoiaHb», «OCHOBBI ClleUATbHON TEOPUH OTHOCUTEILHOCTIY,
«KBanToBas puszmkay, « INeMEeHTHI aCTPOHOMUU U aCTPODUUKIY.
Pony  ¢u3ukm W acTpOHOMHM B DKOHOMHYECKOW,  TEXHOJOTUYECKOMH,
COLIMATILHOW U ATHUYECKOH cdepax AeITeTbHOCTH YETOBEeKa; POJib U MECTO
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(GU3MKN U acCTPOHOMHHM B COBPEMEHHOM HAay4HOW KapTHHE MHpa; 3HAUYCHUE
OTIMCATEIPHON, CHUCTEeMATH3UPYIONICH, OOBICHUTEILHON W MPOTHOCTUYECKOM
GbyHKIMK (U3UUECKON Teopuu; posib GU3UUECKON TEOpHH B (OPMHUPOBAHUH
IPECTaBICHUNH O PU3NYECKONW KapTUHE MHUpa, MECTO (HU3MUYECKON KapTHHBI
MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEICTABICHUN
0 MPUPOE

Peseps (3 v) Peseps (10 u)
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TemaTHYeCcKOe IJIAHNPOBAHHE Kypca Onektpo | CIHCOK UTOTOBBIX TUTAHUPYEMBIX PE3YIbTaTOB C Crioco0 oreHkH
10kaace HHBIE yKa3aHHEM 3TanoB ux (HOpMUpOBaHHS UTOTOBBIX IIAHU-
ba3oBslii ypoBeHs (2 yaca) YrnyOneHHbIN (uudpos | ba3oseiit ypoBeHs (2 YrnyOneHHbIN PYEMBIX pe3yibTa-
ypoBeHb (5 130)) qaca) ypoBeHb (5 yacoB) TOB
4acoB) obpasoBa
Kon-o [Tema: ®u3znka u MeTOAbI HAYYHOT0 MO3HaHus [Kos-BO TeIbHBIC
4acoB  |2/5u4 4acoB pecypchl
1 Heneas
1 duzyka — HayKa o nitps:/ /dless Tlonumats  (nemon- | -Tlommmars  (memon- | -PelleHine yqeOHbIx
on.academ

npupoae. Hayuneie me-
TOJbI IO3HAHUS OKPY-
bkaroniero mupa. Posb
SKCIEPUMEHTAa UTEOPUU
B [IPOLIECCE ITO3HAHUS
MPUPOBL. DKCIIEpHU-
MeHT B ¢u3uke. Moje-
nTupoBaHue (PU3NUIECKUX
SIBJIEHUI U IPOLIECCOB.
JlemoHcTpanuu 1.
AHaJIOTOBBIE U ITU(-
POBBIE U3ME-PUTEIb-
HbIe TPUOOPHI, KOM-
MbIOTEPHBIC TATUYNKH.

y-
content.m
yschool.ed

CTPUpPOBATh) POIb (Pu-
3UKH B SKOHOMMYECKOM,
TEXHOJOTHYECKOM, DKO-
JIOTHYSCKOM,  COLHAAIb-

u.ru/03/07

HOW W AITHYECKOH cde-
pax JeSITEIbHOCTH 4e-
JI0OBEKa; pOJb U MECTO
(u3MKH B COBpEMEHHOU
Hay4YHON KapTHHE MUDAa;
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CTPUPOBATEH) POJIb (PH-
3UKH B DKOHOMHUYE-
CKOH, TEXHOJOTHhYe-
CKOM, SKOJIOTHYECKOM,
COIIMATLHOM U 3THYE-
cKol cepax nesaTenb-
HOCTH YEJIOBEKA; POJIb
U MecTO (U3HMKHU B CO-
BPEMEHHOM HAay4YHOU
KapTUHE MHUpa; 3Haue-

HUe  ONnUCamesbHolU,
cucmemamusupyro-

wei,  0bvACHUMENb-
HOUU  MpocHOCMUYe-

ckou ¢hynxyutl guzu-
yecKol meopuu — me-
XAHUKU, MONEKYISPHOL
Quzuxu u mepmoou-
HaMUKU, porb ¢husu-
yeckou  meopuu 8
Gopmuposaruu npeo-
cmasnenuti o ¢usuue-
CKOU KapmuHe Mupa,

1 IIPAKTUKO-
OPUEHTUPOBAHHBIX
3a/1a4;

-YCTHBIN OIIpOC
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Hayunblie TUIIOTE3BI.
Du3nuecKue 3aKOHbI U
Teopuu. I'paHunbl npu-
MEHHUMOCTHU ¢buznue-
CKHX 3aKOHOB.
[IpyHIIMIT  COOTBET-
cTBUs. Poib u mecto
buszuku B HopMHUPO-
BAHUU COBPEMEHHOM
HAay4HOW  KapTHUHbI
MHpa, B IMpaKTHye-
CKOW JeSTEIbHOCTH

IO JIEH.

Cnocobvl uzmepenus
QuzuuecKux eauyun
(ananozoswvie u yugh-
posuvle uzmepu- meno-
Hble npubopbl, KOM-
nvromepHvle 0amqu-
KO8ble cucmembl).

[ locpewnocmu u3-
MepeHutl puzuueckux
eenUYUH (abcotOmMHAs
U OMHOCUMENbHAS).

(Mooenuposanue ¢u-
Suueckux senenutl u
npoyeccos (mame-
puanvnas mouka,
abcontomuo meép-
0oe meo, uoeaib-
HASL HCUOKOCD,
UOCANbHBLU 2A3, MO-

yeuHwlll 3apsio).
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VlabopamopHas pa-
boma: H3zmepenue
Cubl MoKa u
HanpsiiceHus: 8 yenu
NOCMOAHHO20 MOKA
npu nOMoOwU aHano-
206bIX U YUPPOBbIX

UBMEPUMETIbHBIX
npubopos.

2 Hemeas

Tema: Mexanuka  18//354

Kunematuka 4/10u

MexaHMYECKOE JIBUIKE- https://less| -pasmuuare  (yautel- | -onuceieams usuue- | -Pemenne yaeGHbIX
Hue. OTHOCUTEIBbHOCTD on.academ| parn) ycnoBus HpU- |ckue npoyeccel u séne- | IPaKTHKO-
MeXa-HUYECKOTO JIBH- V- MEHHMOCTH MOJENEH |Hus, ucnoiv3ys eeiuyu- |OPUCHTHPOBAHHBIX
bkeHUs. CucreMa OoTcué- content.m GU3HUECKUX TEIl U |ubl: nepemewenue, CKo- [3anad;

ta. TpackTo- pus. Ile- yschool.ed| npoueccos (siBienuit): |pocms, yckopenue, um- | -YCTHBIH OIpOC
[peMeleHHEe, CKOPOCTh u.ru/03/07 | wnHEpUMaAJIbHASA CU- |nynbc mena u cucmemvl | -CaMOCTOSTEIIbHAs
(cpemHsist CKOPOCTb, crema orcuéra, abeo- |men/ pabota

MIHOBEHHAsi CKOPOCTb )
1 YCKOPEHHME MaTepu-
AIIbHOMTOYKH, UX IIPO-
€KLY Ha OCH CUCTEMBbI
KOOpJUHAT.

JIFOTHO TBEPIOE TETIO,
MaTepHuajibHas TOYKa,
PaBHOYCKOPEHHOE
IBWJKEHHE, CBOOOMI-
HOe IageHue, aobco-
JIOTHO ympyras Je-
¢dopmanus, abcomoT-
HO ympyroe u abco-
JIOTHO HEYIpyroe
CTOJIKHOBEHHUS, MOJIe-
JH Ta3a, KUIKOCTH U
TBEpIOTO  (KpHCTai-
JMYECKOTO) Tena,
uaeajgbHbIl Ta3, To-
YEYHBINA 3apsij, OIHO-
pOIHOE  DIIEKTpUYE-
CKOE€ I10JIE;

-IIPOBOJUTH UCCIIEN0-
BAHHE 3aBUCUMOCTH OJ1-
HO (hr3MUecKOil BeTu4n-
HBI OT IPYTrOM C UCTOJIb-
30BAHUEMITPSIMBIX U3Me-
[PEHUI: TIPU ITOM KOH-
CTPYUpPOBaTh yCTaHOBKY,
(buKCUpPOBATh PE3YNbTATHI
[MOJTy4YECHHOUN 3aBUCUMOCTH
(bU3UYECKUX BEIUYHH 8
sUOe epaghuros ¢ yuémom
AOCONIOMHBIX NO2PEUIHO-
cmeti usmepeHutl, eaaTh
BBIBOJIBI 110 PE3yJIbTaTaM
M CCIICIOBAHMS; [IPOBOIUTD
KOCBEHHBIE U3MEPEHUS
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-00BACHATH  OCOOEH-
HOCTM  IPOTEKAHUS
(bu3MYECKUX SIBJICHUN:
MEXaHUUYECKOE  JIBU-
KEHHE.

- IPOBOAUTH HCCIIE-
JIOBaHHE 3aBUCUMOCTHU
omHON  (u3mueckoi
BEJIMYUHBI OT JPYyrou
C  HUCHOJB30BaHHEM
OpSIMBIX  U3MEpPEHUH:
IpU 3TOM KOHCTPYH-
poBaTb  YCTaHOBKY,
(ukcupoBaTh pe3yib-
TaThbl IOJYYEHHOHN 3a-
BUCUMOCTH  (pru3mye-
CKUX BEJIHYHUH, JAeNaTh
BBIBOJIbI 110 pe3yJIbTa-
Tam UCCIIeI0Ba-
HUS;IIPOBOAUTH  KOC-
BEHHBIE  W3MEpEHUS
(buznuecKkux BEJIN-
YHH; NPU 3TOM BBIOH-
paTb  ONTUMAJbHBIN
METO/T U3MepeHus,
OLIEHUBAaTh a0CONIOT-
HblE U OTHOCHUTEIIb-
HbIE MOTPEIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX
VU3MEPEHUM.

-[IPOBOJIUTH KOCBEHHBIE
3MepeHus: (pru3nyecKux
BEJIMYUH; TIPU ITOM BBI-
OupaTb  ONTUMAJbHBINA

MCETOJ M3MCPCHHUA, OILC-

(hU3HUECKUX BEIMYUH;
[pY ATOM BBIOHPATh OII-
TUMAJIbHBIA METOH3ME-
[peHUs, OlleHNBaTh abco-
ITFOTHBIC ¥ OTHOCUTEITh-
HbIE TOTPEIIHOCTH Tpsi-
MBIX 1 KOCBEHHBIX U3Me-
[pEHMUIA.

-npo6ooUmMs ONbIMbL NO
npogepke npeonoNceHHOU
eunomeswl: NIAHUPOBAMb
DKCnepumenm, cooupamao
DKCnEpUMEHMANbHYIO
ycmanosky, ananusupo-
6amu noJiyuenHvle pe-
3y16mamul U 0eams 8bl-
600 0 cma-myce npeono-
DICeHHOT 2Unomesbi.

- colOmonate mpaBuiia
0e30MacHoOro TpyAa MHpu
POBEJICHUH HCCIIEI0BA-
HUI B paMKax y4eOHOTro
DKCIIE pUMEHTA, NPaKmu-
Kyma U yueOHo-
MCCIICIOBATEIIbCKON U
MPOEKTHON  JIeATENbHO-
CTH C WCIOJIb30Ba- HUEM
M3MEPHUTEITBHBIX
YCTpPOHCTB © Jlabopa-
TOPHOTO 00OPY/IOBAHMS;
- pemath pacuéTHbIE 3a-
mady ¢ SIBHO 3aJaHHOU U
HesigHo 3a0anHol (HU3m-
YECKOM MOJENBbIO: Ha
OCHOBaHUU aHan3a

YCIOBUSI OOOCHOBBIBATH
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HUBAaTh aOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE mno-
[PELIHOCTU TPSMBIX U
KOCBEHHBIX U3MEPEHUM;
-co0ro1aTh MpaBuiia
Oe3omacHoro  Tpyda
MpU TPOBEICHUU HC-
CIIEIOBAHMN B paMKax
y4eOHOro  3KcHepu-
MEHTA, y4eOHo-
UCCIIEZIOBATEIbCKON U
MPOEKTHOM  JIeATEIb-
HOCTU C HCIOJb30Ba-
HUEM H3MEPUTETHHBIX
YCTpOMCTB U Jabopa-
TOpPHOTO 000pyIOBa-
HUS;
-pemiatb  pacyETHbBIE
3aJauu C SIBHO 3aJlaH-
HOM (u3nueckor Mo-
JIeNIbI0: Ha OCHOBAaHUU
aHaJn3a YCIIOBHSA
000CHOBBIBaTh BBIOOP
¢usnyeckoit Moxenw,
oTBeHaromieir Tpebo-
BaHUSM 3aJIa4M, TPH-
MEHSTh (HOPMYIIBI, 3a-
KOHBI, 3aKOHOMEPHO-
CTH TIpH HCIOJB30Ba-
HUU MaTeMaTHYeCKHX
METO/I0B PELICHUs 3a-
7ad, TMPOBOJAUTH pac-
4€Thl HAa OCHOBaHWU
MMEIOIUXCS TaHHBIX,
aHaM3UpOBaTh  pe-
3yIBTaThl U KOPPEK-
TUPOBATh METOMBI

BbIOOp (HU3MUECKOl MoO-
ey, OTBEYaroled Tpe-
OOBaHMAM 3a/a4M, IMPU-
MEHATH (HOPMYJIBI, 3aKO-
HBI, 3aKOHOMEPHOCTH U
nocmynamol uzuyecKux
meoputi TIPU HUCIIOJIb30-
BaHUM MaTeMaTHYECKUX
METO/0OB pELICHUs 3a-
nay, IPOBOJUTH PAacUEThI
HAa OCHOBAaHHUU HUMEIO-
[IMXCSl JaHHbBIX, aHAJIM-
3UpOBaTh pPE3y/lbTaThl U
KOPPEKTHPOBATH METOIbI
pelIeHust ¢ y4€TOM II0-
Ty4E€HHBIX pe3yJIbTaTOB;
- pemaTh KayeCTBEHHBIE

3a/1a4u, mpebyrouue
npuMeneHus 3HAHUll U3
PaA3HbIX pazoenos

WKONbHO20 Kypca ¢husu-
Ku, a makoce uHmezpa-
yuu 3HAMULl U3 Opyeux
npeomemos ecmecmeeH-
HO-HAYYHO2O YUKAA: BBI-
CTpamBaTh JIOTUYECKYIO
[IETI0YKY pacCyXKJIEHHH ¢
OIMOpOM Ha W3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHO-
CTH U (U3NYECKUE SBJIE-
HYS,

-UCNONb308aMb Meope-
muueckue 3Hanus OJisl
00BACHEHUsL OCHOBHBIX
NpUHYUNOE pabomol u3-

MepumenbHulx npubopos,
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peuieHUss ¢ y4€TOM
IIOJIyYEHHBIX PE3YJIb-
TaTOB;

-pemarbh  KauyecTBEH-
HBIE 33J]a41 . BBICTPAH-
BaTh JIOTMYECKYIO Lie-
MIOYKY PaCCYXACHUM C
OIIOPOY HAa U3YYCHHBIE
3aKOHBI, 3aKOHOMEp-
HOCTH M (U3NYecKue
SIBJICHUS;
-MCIIOJIb30BaTh TEOpe-
TUYECKUE 3HAHUA I10
¢u3nKe B TMOBCEIHEB-
HOM XKH3HM 117151 o0ec-
neueHuss Oe30macHo-
CTH IIpU OOpaIeHUH C
npubopaMu U TEXHHU-
YECKUMU yCTpOMi-
CTBaMH, M cOXpa-
HEHUS 3/10pOBbi WU
COOJIFOJICHUSL ~ HOPM
9KOJIOTMYECKOTO  TO0-
BEJICHUSI B OKpYXaro-
en cpene;
-IIPUBOAUTH MPUMEPHI
BKJIaJ]Ja POCCUUCKUX U
3apyOeKHBIX YUEHBIX-
(U3UKOB B pPa3BUTHE
HayKH, B OObsCHEHHE
IIPOLIECCOB  OKpY»XKa-
IOILIEr0 MHpa, B pa3-
BUTHE TEXHUKH U
TEXHOJIOTHIA;

MEXHUYECKUX ycmpoﬁcme
U NMEeXHOJI02UYECKUX NPOo-
ueccoes,

-aHaIU3UPOBAMs u
oyeHusamv  Nocieo-
cmeusi  O6bImMoBol U
npouU3800CMEEHHOU
OoesimenbHOCmU  Yeio-
6eKd, CEA3AHHOU C pu-
3UYeCKUMU npoyecca-
MU, ¢ NO3UYUll KOJ0-
2uueckol  beszonacHo-
cmu, npeocmasieHul
0 PAYUOHATILHOM NpU-
POOONONL308AHUY, A
maxaice pasymHoM UC-
NOAb306AHUU  QOCMIU-
JCeHUUl HAYKU U mex-
Honocull Ol Oalb-
Helluwe2o  passumust
yenogeueckoeo o0buye-
cmea,
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CrnoxxeHue nepemMerte-
HUM U CIIO)KEHHE CKOPO-
creil. PaBHOMepHOE 1
PaBHOYCKOpPEHHOE Ipsi-
MOJIMHEHHOEIBUKECHHE.
['padvku 3aBUCUMOCTH
KOOpIMHAT, CKOPOCTH,
YCKOpPEHUS, ITYTH U T1e-
peMeIeHusl MaTepu-
QIbHON TOUKH OT Bpeme-
Hu. CBoOOIHOE
najicHue.

Y ckopeHue cBOOOIHOTO
najCHusl.

/[suorcenue mena,
OpOULEHHO20 NOO Ye-
10M K 20pU3OHMY..

3asucumocms Ko-
opouHam, cKopo-
cmu U ycKopeHus
lMamepuanvrot
MoyKy omepemeHuU
u ux epaguxu

Pewienue 3a0ay no
meme «/[eudicenue
mena, OpouLenHozo
noo yenom K eopu-
30HmY. »

3 Hexest
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KpuBosnHeliHoe 1BUXkKe-
Hue. J[BuxeHue maTepu-
AJbHOW TOYKH I10
OKPY’KHOCTH C IIOCTOSIH-
HOU 10 MOZYJIFOCKOPO-
CTBIO. YTJIOBasi CKO-
POCTb, TUHEWHAsS CKO-
pocts. [lepuon u yacrora
oOparenus. Llentpo-
CTPEMUTEIILHOE YCKOpEe-
HUE

JlaboparopHas padora: JlaGopaTopHnas pabo-
M3yuenue HepaBHOMED- Ta
HOTO JIBUKEHHUS C I[EJIBIO
OTpe/IcIICHUs] MTHOBEH-
HOU
CKOPOCTH.
. [lenmpocmpemu-
mebHoe (HopMab-
Hoe), KacamenbHoe
(mamneenyuanvroe) u
nonHOe yCKopeHue
lvamepuanvHoti
mouKu
Pewenue 3a0au
/labopamopnas pa- JlaGopaTopHnas pa6o-
ooma: Hccnedosanue Ta
3a6ucumocmu nepu-
00a obpaweHus Ko-
HUYeCK020 MAasMHU-
Ka om e20 napamem-
pos
4 nepensn

Junamuka 7/10u+
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[IprHIIMIT OTHOCUTEI -
Hoctu ["amunes. [lep-
BBII 3aKOH HpioToHA.
NuepuuanbHbie cucTe-
MBI OTCUETA.

https://less

on.acade
m){_
content.m

yschool.e
du.ru/03/0

-aHaJII/I3I/IpOBaTB nu
OOBACHATL MeXaHHYe-
CKHE€ TIPOIICCCHI M SB-
JICHUSI, WCIIOJIb3Yys OC-
HOBHBIE IIOJIOKEHUS U
3aKOHBI MEXaHUKHU (OT-

Macca Tema. Cuia.
[IpuHun cyneprosu-
uuu cuii. Bropoii 3akoH
HeroTona miisa matepu-
anpHOU Touku. Tpetuit
3aKoH HproToHa mj1st
MaTepUaATbHBIX TOUEK

7

HOCHTEILHOCTh MeXa-
HUYECKOTO JIBUKCHHSI,
(dhopMyIibl KHHEMATHKU
[PaBHOYCKOPEHHOTO

TTBUKCHHSI, 3aKOHBI
HproToHa, 3akoH Bce-
MUPHOTO  TATOTEHUS,
3aKOHBI  COXPAHCHHUS

|Heunepyuanvhole
cucmemvl omcyé-
ma (onpedenenue,
npumepwt). Bec
mena, osudcyuje-
cocsi ¢ yckopeHuem

UMITYJIbCA U MEXaHuYe-
CKOW »Heprum), mpu
HTOM UCTIOJIb30BATh
MaTeMaTHYECKOE  BbI-
pa’keHHEe 3aKOHOB.

-TIPOBOJAMTH UCCIIENIO-
BaHME 3aBUCHUMOCTH O/I-
HOM Qu3nUecKo BeIu-
YUHBI OT APYIOH C UC-
0J1b30BaHUEMITPSIMBIX
U3MEpPEHUIl: IPH 3TOM
KOHCTPYHPOBATh yCTa-
HOBKY, (puKcupoBaTh
pEe3yabTATHI MTOTyYeH-
HOM 3aBUCUMOCTH (pr3u-
YECKUX BEJIMYMH 6 gude
epaghuxos ¢ yuémom aob-
CONIOMMHBIX NOZPEUHO-
cmetl usmepeHrull, 1eJaTh
BBIBO/IBI T10 pe3yJIbTaTaM
nccle10Ba-

HUS, IIPOBOANTE KOCBCH-

-aHAIM3UPOBATh U 00B-
SCHATh MEXaHHUYECKHEe Mpo-
[ECChl U SIBJICHMSI, UCIIOJIb-
3ysl OCHOBHBIE II0JIOKEHUS
3aKOHBI MEXaHUKU (OTHO-
CUTEJIbHOCTh MEXaHUYECKO-
ro JBWKEHUS, (HOpMYJIbI
KMHEMAaTHUKH  PaBHOYCKO-
PEHHOTO JIBUXKEHUS, npeoo-
pasosanus  lanunes  0na
CcKOpoCmU U nepemeujeHusl,
3akoHbl HploTOHA, npunyun
omuocumenvHocmu 1 anu-
7€51, 3aKOH BCEMHPHOTO TS-
rOTEHUs, 3aKOHBI COXpaHe-
HUS UMITYJIbCA U MEXaHU4e-
CKOI sHepruu, ces3v pabo-
moul  CUlbl ¢ USMEHeHueM
Mexanuueckou 9Hepeul,
ycnosus pasnoeecusi meep-
0020 mena); IpU STOM UC-
HOJb30BaTh ~ MaTeMaTHye-
CKOE BBIPAKEHUE 3aKOHOB,
yKazvieams ycnoeus npume-
HUMOCMU  (u3UYeCcKuUx 3a-
KOHO8: npeobpazosanuii
[ ‘anunes, emopoco u mpe-
mve2o 3axonoe Helomona,
3aK0H06 CcoXpaHeHUus uM-
nyibca U MexaHuueckoll
DHepauu, 3aKOHA 8CEeMUPHO-
20 msaeomenus;

- onucvieamv @Quuie-
cKUe npoyeccol U s61eHUs,
UCNONL3YS BENUYUHDBL: |, UM-

1nYJ1bC mejla u cucmemasl

-Pemenune yueOHbIX
U IPaKTHUKO-
OPHEHTHPOBAHHBIX
3anad;

-YCTHBIHI OIIPOC
-CaMOCTOSITeNIbHAs
pabota
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HbIe U3MEpEHUs PH3H-
YECKUX BEJIINYNH; ITPH
TOM BBIOMpATh ONTH-
MaJIbHBIA METOAU3MEpE-
HMSI, OLICHUBATh a0Co-
JTFOTHBIE U OTHOCHUTEIIb-
HbIE TIOTPEIIHOCTH TIPS~
MBIX U KOCBEHHBIX U3-
MEpPEHU;

-ACIOJIb30BaTh TEO-
peTuyYecKre 3HAHHS 10
¢u3nKe B TOBCEIHEB-
HOM JKU3HU Juid obec-
neyeHns: 6e30MacHOCTH
opu  oOpaleHuu ¢
npubopaMH U TEXHH-
YECKUMH yCTPOMCTBa-
MH, JUIS COXPaHEHHUS
3I0pPOBBSI U COOJIONIE-
HHUSI HOPM DKOJIOTHYe-
CKOTO TIOBEJICHHA B
OKpY>Karollel cpere;

-IPUBOJUTH TIpUMeE-
PBI BKJIaZIa POCCUHCKUX
U 3apyOexHbIX Yydé-
HbIX-(D)M3UKOB B pa3BU-
THE HAayKH, B 00bsCHe-
HUE TPOIECCOB OKpY-
KAFOIIIETO MHpa, B pa3-
BUTHE TEXHUKH U TeX-
HOJIOTHI,

men, cuida, MOMEHn Ccu-
UIbl, NOMEHYUAIbHAAL ~ OHED-
cUA, KUHemu4ecKas IHED-

U, MeXanuuecKas sHepausl,
paboma  cunvl;,  yeumpo-
cmpemumenbHoe  YcKope-
Hue, cula msadcecmu, Cuid
ynpyeocmu, cuna mpenus,
MowHOCMb, 3HEpeus 83au-
mooeticmeuss mena ¢ 3em-
16U 8OAU3U €€ NOBEPXHO-
cmu, SHepeus ynpyeou oe-
Gopmayuu npysicunbl.
-IIPOBOJUTL  UCCJIEIOBA-
HHE 3aBHCHMOCTH OJHOH
(bU3UYECKON BEIMYHUHBI OT
JIPYrOl € HCIIOJIb30BAHUEM
NPSMBIX HM3MEPEHUN: TIpU

TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl  MOJIYYEHHOU

3aBUCHMOCTH  (PU3NYECKUX
BEJIMYUH 8 8uUde epAPUKo8 ¢
yuémom abconomuwvix no-
epewnocmel  usmepenull,
NIeN1aTh BBIBOJBI TIO PE3yiib-

TaTam UCCIIeI0Ba-
HUS;IPOBOJIUTH KOCBEHHBIE
M3MEPEHUS bu3nyecKux

BEJINYMH; TPU ITOM BbIOU-
paTh ONTUMAJIbHBIM METOJ
W3MEpeHus, OLIeHUBaTh al-
COJIFOTHBIE W OTHOCHUTEJb-
HBIE ITIOIPELIHOCTU NPAMBIX
11 KOCBEHHBIX H3MEPEHUM.

-uUcnojlb3osanib meopemu-
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yeckue 3HAHUA Ol 00vAC-
HeHUsT OCHOBHbIX NPUHYUNOS
[pabomul  uzmepumenv Hvlx
npubopos, MexXHUYecKux
ycmpoticme u  mexHonocu-
YeCKUX npoyeccos;
-AHATUUPOBAMb U  OYEHU-
6amb nocieocmeus Ovimo-
80U U NPOU3BOOCMBEHHOU
OesimelbHOCmU  Yelogekd,
CBA3AHHOU C (PUULECKUMU
npoyeccamu, ¢ NO3UYUL
sKon02UYecKor 6e30nacHo-
cmu, npeocmasienuil 0 pa-
YUOHATILHOM NPUPOOONOTb-
306aHuUL, a makdce pasym-
HOM  UCHOJIB306AHUU  OO-
CMUICEHUL HAYKU U MeXHO-
1ocutl 01 OaibHeluue2o
[pazeumust uenoseueckoeo
obwecmsa,
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Cratuka (1 u3 4)
Crnootcenue cun, npu-
100ICEHHbIX K MBED-
oomy meiny.

Cratuka (2 u3 4)
[[enmp maxcecmu
mena.

KonTponbhas pabota

5 Hemgens

3aKoH BCEMHUPHOI'O T~

rorenust. Cuiia TSHKECTH.

IlepBasg kocMHuuecKas
CKOPOCTh

Cwita ynpyroctu. 3akoH
I'yka. Bec rena.

OK8UBANEHMHOCD
2pABUMAYUOHHOLL U
UHEPMHOU MACCh.
3asucumocms ycKo-
penus c60600H020
naoeHusi om blCoMmMul
HAO NOBEPXHOCMbBIO
nianemvl U Om 2eo-
epaguueckoi wupo-
mol. /[sudicerue
HeOecHbIX mesl U UX
CHYMHUKOS. 3aKomnbl
Kennepa.

/[agnenue. I uopo-
cmamuyeckoe dasie-
Hue. Cuna Apxumeoa

Pewenue 3a0a4 o
meme «/{unamuxay

6 Hemeas
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Tpenue. Buasl Tpenus
(TIOKOsI, CKOJIb)KECHUS,
kaueHus1). Cuna tpe-
Husi. Cyxoe TpeHHe.
Cuita TpeHusi CKOJIbXkKe-
HUS ¥ CUJIA TPEHUS T10-
kos1. Koappumment
Tpenust. Cuia cornpo-
TUBJICHUS TP JBIKE-
HUU Tela

B )KHJIKOCTH HJIU Ta3e.

[ToctynarenbsHoe U
BpalllaTeIbHOE JBUKE-
HUE a0COIIIOTHO TBEP-
oro teia.

MOMEHT CHJIBI OTHOCH-
TEJIbHO OCH BpalllCHHUSI.
[1neuo cuitel. Y ciioBus
paBHOBECHS TBEPAOTO
Tela.

(Cratuka 3 u3
4)Yemoiiuusoe, ne-
ycmotiuugoe, 6e3-
pasnuunoe pagro-
secue. Jlabopa-
mopHas paboma:
[H3mepenue koag-
Quyuenma mpenus
no genuuuHe yeno-
8020 KO9hhuyuen-
ma 3a8ucumMocmu

F'mp(N).

[ Ipakmukym « zme-
[perue pasnooeii-
cmeyrowel cul npu

08UdICEHUU OPYCKA NO
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HAKIOHHOU NJIOCKO-
cmuy

[ [pakmukym
«H3mepenue
[pasrooeticmay-
rowell cui npu
osudiceHuu opyc-
Ka NOHAKNOHHOU
NJI0CKOCTUY

7 Hemes

JlaGopaTopHas paboTa
«MccnenoBanue ycio-
BUI PaBHOBECHUS TBEP-
J10T0 Tena, UMEIOIIEro
OCb BPAILICHUSI.

(Craruka 4 u3 4)
JlaGopaTopHas pabo-
Ta «3yueHue
YCTONYUBOCTH TBEP-
JOroTeNa, MMEIOIIETO

[JI0111a]Tb OTIOPHI.»

JlabGoparopuas pabo-
Ta

3akoHbI cOXpaHeHHus1 B MexaHuke 6/10
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Nmnynibc MaTepualibHON
TOYKH (TeJ1a), CACTEMBI
Ma- TePUAIIbHBIX TOYEK.
HIMIynibC CHITBI U U3Me-
HEHUE UM-

myJbca Tena. 3aKoH co-
XpaHEHUS! UMITYJIbCA.
PeakTuB-HOE NBUKEHUE

https://les

son.acade

my-
content.m

yschool.e
du.ru/03/

07

\Momenm umnynvca
lMamepuanvHou mou-
ku. IIlpedcmasnenue o
COXpaneHuu MOMeH-
ma umMnyivca 6 yeH-
MpanbHbIX NOJISX.

[ [enmp macc. Teope-
Ma o 0sudicenuu yeH-
mpa macc.

Pewenue 3a0ay no
meme «3akom coxpa-
HeHUsT UMNYTbCAY

8 Hemens

Pabora crtel. MOIITHOCTD
CUJIBL.

Kunernueckas sHep-
rUsi MaTepUaIbHOM
Touku. Teopema 00
W3MEHEHUU KUHETHYE-
CKOU DHEPIHUH.

Paboma cunvl Ha
lwanom u na Kouey-
HOM nepemelueHUlU.
I paghuueckoe npeo-
cmasnenue pabomol
CUubl.

-Pemenne yueOHbIX
W IPAKTHUKO-
OPHEHTHPOBAHHBIX
3anad;

-YCTHBIH OIIPOC
-CaMOCTOSITeNIbHAs
pabota
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[ Ipakmuxym «HU3me-
penue umnynvbca me-
7a no mopmosnomy
nymu. »

[ Ipakmuxym «H3me-
penue umnynvca me-
1a no mopmosnomy
nymu. »

9 »Hemeas

[ToTeHumanbHas sHep-
rus. IloTeHnnaabHas
SHEeprus yrnpyro nedop-
MUPOBAaHHOM IPYKUHBI.
[ToTeHumanb- Has SHEP-
rHs Tejia BOJIM3H 110-
BepxHocTH 3emuid. [lo-
TCHITMAILHBIC M HEIIO-
TEHIMAJILHBIE CUJIBI.
CBs13b pabOTHI HETIOTEH-
[MUAJIBHBIX CHJI C H3Me-
HCHHEM MEXaHH-YECKOM
DHEPIUU CUCTEMBI TEl

3aKOH COXpaHEHMsI Me-
XaHUYECKON SHEPIUH.
Yrupyrue u Heynpyrue
croyikHOBeHUs. JIabopa-
TOpHAast

pabota «3yuenue ab-
COJIFOTHO HEYNPYTroro
ylapa ClioMOIIBIO IBYX
OJIMHAKOBBIX HUTSHBIX
MasITHUKOB)

-CaMOCTOSTENbHAS
paboTa

- CaMOCTOSITEIIbHAS
pabora

-nabopaTtopHas pabdo-
Ta

[ lomenyuanvHas
DHepeus mena 8 00-

HOPOOHOM 2pasu-
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MayuoHHoOM noie.
[lomen- yuanvuas
oHepaus mena 6
epaBUMAYUOHHOM
nojie 00HOPOOHO2O
wapa (6Hympu uere
wapa). Bmopas
KocMuueckas
ckopocmb. Tpemus
KocMuueckas
CKOpOCMb.
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Ypaenenue bepnynnu
OJ151 UOeAIbHO HCUO-
KoCcmu Kax cieo-
cmeue 3aKoHa co-
Xpanenus mexanuye-
CKOU SHep2ul.

/labopamopnas
[paboma «Onpe-
oenenue pabomol
CUIbL MPeHUst npu
osudCeHuumena
10 HaKJIOHHOU
NI0CKOCMU. »

JlaGopaTopHas pabora

-aboparopHas pabdo-
Ta

Tema: MouexyasipHasi (pM3UKa ¥ TEPMOAU-

Hamuka 24/49

OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHN https://les| -amamusuposats u  [-aHammsmpoBath 1 06BACHSTH | -PelneHne yaeGHBIX

9/15+3 (mpakTuKym) SON.acadeloGpsICHATE TEMIOBbIE  |TEIUIOBBIC MPOLIECCHI 1 SIBIE- |1 MPAKTHKO-
my- MPOLIECCHI U SIBICHHS, |[HUS, UCIIOJIb3YS OCHOBHBIE 110- |OPUEHTUPOBAHHBIX
content. [ucronw3ys ocHoBHBIE  |10:keHUIMKT 1 3akoHBI MO-  [3371a4;
myschool[monoxennssMKT u 3a- |nexynspHOl GU3MKK ¥ TEPMO- | -YCTHBIH OIPOC
.2du.ru/0 [KoHBI MOJIEKYIISIPHOM  [TMHAMUKH (CBSI3b JABICHUsS  [-CAMOCTOSATENIbHAS
3/07 (bHU3MKKM U TEPMOJIMHA- |MACATBLHOTO ra3a co CpeaHeii  [paboTa

10 nemens MUKH (CBSI3b IaBJICHUS |KHHETUYECKON IHEPTUeH Ter-

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOUTEOPUH U
UX OIBITHOE 00OCHOBA-
Hue. bpoyHoBckoe
nBxenue. Juddysus.
XapakTep JBUKEHUS U
B3aMMOJEHCTBHSI YACTHII
BelecTsa. Moaenu crpo-
CHUS Ta30B, KUJKOCTECH U
TBEP/IBIX TEJ U OOBsICHE-
HUE CBOWCTB BELIECTBA Ha

UJ1€aIbHOTO Ta3a Co
CpeaHEel KUHETHYECKOU
DHEPTUEH TEIIIOBOTO
TIBUKCHHSI U KOHIICH-
Tpaluen ero MOoJuIeKyJl,
CBSI3b TEMIIEPATYPHbI BE-
ECTBA CO CPETHEN KU~
HETUYECKON dHEPIruei
TEIUIOBOTO JBKCHHUS
€ro 4acCTHIL, CBSI3b JIaB-
JIeHUs UACAIBHOIO ra3a
C KOHIIEHTpalueun Mo-

55

JIOBOTO ABM)KEHHUS U KOHIICH-
Tpanuen ero MoJIeKyJl, CBS3b
TEMIIEPATyphl BELLIECTBA CO
CpelHEeN KNHETUYECKOU SHEPIH-
€M TEIJI0BOrO ABWKEHHSI €T0 Ya-
CTHLI, CBSI3b JAABJICHUS UJI€alIb-
HOTO ra3a ¢ KOHIIEHTpaluen
MOJIEKYJI M €r0 TEMIEPaTypoH,
ypaBHeHHE MeHnneneeBa—
Kitaneiipona, nepBslil 3aK0H
TEPMOJMHAMUKH, 3aKOH CO-

XPaHCHUA DOHCPTHUU B TCIINIOBBIX
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OCHOBE PTHX MOJICIIEN.

JIEKyJ U €r0 TeMIepa-
TYpOil, ypaBHEHUE
MenneneeBa— Kina-
MeipoHa, MepBbIi 3a-
KOH TEPMOJIMHAMUKH,
3aKOH COXPaHEHUS

Macca u pazMepsl MoJie-
kyn. KonnuectBo Benie-
ctBa. [locTosinnas ABora-
npo. TenoBoe paBHOBE-
cue. Temneparypa u e€
n3mepenue. [kama
teMriepatyp Llenscus

I—)HepFI/II/I B TCIIJIOBBIX
[poreccax ); IpH STOM
HCIIOJIb30BaTh MaTceMa-
TUYCCKOE BBIPAKECHUE
3aKOHOB.

-00BACHITL 0COOEHHO-
CTH TIpOTeKaHUs (u-

Pewenue 3a0aq 3UUCECKHUX SIBJICHUU:
TEIJIOBOE  IBUKEHHUE
Petneniie sa0a JaCTHII BEIIECTBA, TEII-
JIOBOE PABHOBECHE,
Tabopamopras pa- OpOYHOBCKOE JIBHKE-
s - Hecned Hue, muddysus, ucrna-
oma: Hccneoosanue peHne, KWTIeHHE W
npoyecca yCmaHos-

1enus mennoeo2o
[pasnosecus npu
menioooMmene medic-
0y eopsuell U X0100-
HOU 600011

KOHACHCal s, IIJIaBJIC-
HUC W KpPUCTAJUIN3a-
U5, HAIPaBJICHHOCTH
TCILIONICpEaaIn.
-IIPOBOJAUTH UCCIICAO-
BaHHC 3aBUCHMMOCTH

11 nepens

Monenb uieanbHOro ra-
3a. OCHOBHOE ypaBHEHHE
MO-JIEKYJISIPHO-
KMHETUYECKON TEOPUU
U/1ealbHOTO rasa.

AOCONIOTHAsT TeMmIiepa-
Typa KaKk Mepa cpeaHen
KHHEe-TUYECKON SHeprun
TEIJIOBOTO JIBUKEHHUS

0JTHOM (hU3MIECKOi Be-
JINYMHBI OT JPYroM ¢
UCIIOIb30BaHUEMITPSI-
MBIX U3MEPEHUN: TPU
ATOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUPO-

BATh PE3YNbTATHI IIOJTY-

YEeHHOI 3aBUCUMOCTH
(bU3MYECKUX BETUYHH ,

J¢€JIaTb BBIBOJHKI 110 pPE-
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[Ipolieccax); Mpu 3TOM HUCIIOJIb-
30BaTh MAaTEMAaTHUYECKOE BhI-
[paXKEHUE 3aKOHOB, YKA3bI8ANb
yCI08USL NPUMEHUMOCUYDAG-
nenus Menoeneesa—
|Knaneupona,

-onucvieams huzuieckue npo-
yeccol U S61eHUS, UCNOJIb3)SL
GEIUYUHDBL, OaslieHue, Koauye-
cmeo mennomol, AOCOIIOMHAS
memnepamypa meina.

--IIPOBOJIUTH UCCJICOBAHUE
3aBHCUMOCTH OJHOH (pu3nye-
CKOW BEJIMYMHBI OT IPYTOU C
MCII0JIb30BAHUEMITPSIMBIX H3-
MEPEHUI: IIPU 3TOM KOHCTPYH-
[POBAaTh YCTaHOBKY, (UKCHUPO-
BaTh PE3YJIbTATHI TOJTYICHHON
3aBUCUMOCTH (PU3UYECKUX BE-
MTu4uH 6 sude epaghuxos ¢
yuémom abcontomHulx no-
epewHocmeti usmepeHut, e-
ITaTh BBIBOIBI IO PE3yJIbTaTaM
iCCIIeI0BAHUS;[IPOBOINTH
KOCBEHHBIEC U3MEPEHUS (PU3HU-
YECKUX BEITUYHH, ITPH 3TOM
BHIOMpATh ONTHUMAIILHBIN Me-
TOM3MEpEeHHs, OLIEHUBATh a0-
COJIFOTHBIC ¥ OTHOCHUTEIIbHEIC
[TOTPEIITHOCTH TPSIMBIX M KOC-

BEHHBIX U3MEPEHUM.

-npoeodumb onvlnvl no npo-

-CaMOCTOSITEIIbHAS
pabora

-mabopaTopHasi pabo-
Ta




JaCTHUIL
raza. [lIkaia remneparyp
KenbBuHa.

(Mooenwv uoeasn-
noco eaza 68 MKT:

yacmuybsl 2asa
O0BUIICYMCS XAO-
muyecku u He3a-
UMOOeUCm8YIom
opye ¢ Opyeom

Ces13b abconommoil
memnepamypol mep-
MoOuHamuyeckotl
cucmemvl co cpeoHell
KUHemuuecKkoul sHep-
euetl nocmynamens-
HO20 Menioeo2o
osudIceHUs eé ua-

cmuy

3yJIbTaTaM MCCIeI0Ba-
HUS;TIPOBOJUTH KOC-
BEHHBIE U3MEpeHus (hu-
3UYECKHUX BEJIMYMH; IpY|
ATOM BBIOMpATh ONTHU-
MaJIbHBII METOIU3ME-
pEeHMUS, OIICHUBATH a0-
COJIFOTHBIE U OTHOCH-
TEJIbHBIC TIOTPEIIHOCTH
HPSMBIX U KOCBEHHBIX
U3MEPECHUM.

8epKe NPeoNoNHCeHHOU cunome-
361" NIAHUPOBAMb IKCHEPU-
wenm, cobupamvakcnepumen-
ManbHy0 YCMAHOBKY, AHANU-
3uposams nonyuenHvle pe-
3y1bmamol u denams 661600 0
cmamyce npeoNoNceHHOU 2u-
nomesul

57




Pewenue 3a0au
no meme «QOc-
HOGHOE ypagsHe-
Hile MONEeKVIAD-
HO-
KUHEemuyecKou
meopuuy»

-coOMoaTh TIpaBUIIA
Oe3omacHOro  Tpyaa
[pU IPOBEICHUU HC-
CJIEOBAaHUI B paMKax
Yy4€OHOro  DKCHepH-
MEHTA, NPAKMUKYMA U
yaeOHO-

12 genens

HCCHCHOB&TCHBCKOﬁ n
HpOGKTHOfI ACATCIIb-

["a30BbI€ 3aKOHBI.
YpaBHeHue MeHniene-
eBa—Kuaneripona.
3akoH /lanbToHa

HOCTH C HCIIOJIb30Ba-
HUEM HM3MEPHUTEIbHBIX
YCTPOHCTB | Jabopa-
TOpPHOTO 000pyI0Ba-

W3omporeccel B uje-
aJIbHOM ra3e ¢ II0CTO-
STHHBIM KOJIMYECTBOM
BEIECTBA

HUS;

-pemaTth pacyéTHbIe
3aJauu C SBHO 3aJaH-
HOUM (u3nuyeckoil Mo-

[ [pakmukym « 3yue-
HUe U30mepMUYecKo-
20 npoyecca (pexo-
VeH008aHO UCNOb-
306anue yugposoli
iabopamopuu).»

enbI0: Ha OCHOBaHMU
aHanM3a yCIIOBUS
000CHOBBIBAaTh BBIOOD
¢dusmueckoii Monaen,
oTBevaromeil  Tpedo-
BaHUAM 3ajiavyu, IIpU-

[ [pakmukym « 3yue-
Hue U30mepMUYecKo-
20 npoyecca (pexo-
MeH008aHO UCNONb30
sanue yughposoti 1a-
bopamopuu).»

MEHSTh (bopMmybl,
3aKOHBI, 3aKOHOMEp-
HOCTU IIPH HCIOJb-
30BaHUU MaTeMaruye-
CKMX METOJOB pelle-
HUs 3a/1a4, IPOBOJIUTH

Pewienue 3a0ay no
meme «l azoevie 3a-
KOHBLY

pacdy€Tel Ha OCHOBA-
HUU MMEIOIIUXCA
TaHHBIX, aHaJIU3UpPO-

13 nepeas

BaTh pe3yJdbTaThl U
KOpPPEKTUpOBaTh Me-

['paduueckoe mpen-
CTaBJICHHE U30IIPO-
[IECCOB: H30TEPMA,

TOAbl PCIICHHUA C y‘{é'
TOM ITIOJIYUYCHHBIX PC-

3YJIbTAaTOB;
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-coOmoaTh TpaBwiIa  0e3-
OIACHOTO TpyJAa IMpHU MpoBe-
NTEHUHM HMCCIIEIOBAHUM B paM-
Kax y4eOHOro 3KCIIEpHMEHTAa,
npakmukyma WA y4eOHoO-
MCCIIEIOBATEIILCKOW M MPO-
EKTHOM JEATEIbBHOCTH C HC-
MOJIb30BAHUEM  H3MEPHUTEIb-
HBIX YCTPOWCTB U J1abopaTop-
HOT0 000PYIOBaHUS;

-peuarb pacuy€THhIE 3a/1a4n
C SBHO 3a/laHHON u HesABHO
3a0anHot HU3UIECKON MoJie-
1IbI0: HA OCHOBAaHWHU aHaIH3a
YCIOBUSI OOOCHOBBIBATh BBI-
0op usmyeckoit Moaenu, OT-
Beyarollel TpeOOBaHUSAM 3a-
nadd, MOPUMEHSTh (OPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH U
nocmynamuol Guszuueckux
meoputi TPU HUCTIOJIb30BAaHUHU
MaTeMaTUYECKUX METOJIOB
pereHust 3ajad, MPOBOIUTH
pacd€Tbl HAa OCHOBAaHWU HME-
FOLUXCS TaHHBIX, aHATTU3UPO-
BaTh PE3YJIbTAThl 1 KOPPEKTHU-
pOBaTh METOJBI PEIICHUS C
y4ETOM TOITYYEHHBIX Pe3YIb-
TaTOB;

-peniaTh KaueCTBEHHBIC 3a-
nadu, mpeobyrowue npumeHe-
HUSA 3HAHUL U3 PA3HBIX pa3oe-
7106 WIKOIbHO20 Kypca (u3u-
KU, a makdxice uHmezpayuu
SHAHUU U3 OpYeUxX npeomemos
ecmecmeenHO-Hay4Ho20 YuK-

Jld. BBICTPAMBAaThb JIOTUYCCKYIO

-CaMOCTOATENbHAS
pabora

-CaMOCTOSITEIbHS
pabota




n30X0pa, nu300apa.

-p€llaTb  KAYCCTBCH-

JlaGopaTopHnast pabora:
OmnpezneneHne Macchl

BO3/yXaB KJIACCHOW KOM-
HaTe Ha OCHOBE U3Mepe-

HHIT 00bEMA KOMHATEIL,

JaBJICHUS U TEMIICPATYPhI

BO3/1yXa B HEH.

JlaGopaTopHas pabo-
Ta «3ydyenue uso-
OapHOro mpoiecca

HBIC 3a/1a4H, BBICTPAH-
BaTb JIOTUYECKYIO IiE-
[TOYKY PACCYXKICHUM C
OIOPOY HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEp-
HOCTU U (huznyeckue
SIBJICHUS;

Pewenue 3a0ay no
meme «Hzonpoyeccol
6 UOeAIbHOM 2a3¢e C
NOCMOSIHHBIM KOJIU-
yecmeom seulecmad.
[ papuueckoe npeo-
cmaeenue uzonpo-
yeccos: usomepma,
uzoxopa, uzobapay

-HCHOJIB30BATh TEO-
peTUYECKUe  3HAHUS
Mo ¢u3nKe B TOBCE-
THEBHOW KU3HU A
oOecIieyeHus Oe3-
OIIACHOCTH Mpu 00-
palieHuu ¢ npuodopa-
MU U TEXHHYECKUMH
YCTpOMCTBaMH,  JUIS

Pewenue 3a0au no
meme «H3onpoyeccol
8 UOeAbHOM 2a3e C
HOCMOSIHHBIM KOJIU-
Yyecmeom eewecmaed.
[ paghuueckoe
npeocmasieHue
U30NPOYECCO8:
uzomepma, uzoxopa,
uzobapay

COXpaHEHHsI 370POBbs
1 cOOJIIOIEHUST HOPM
HKOJIOTUYECKOr0  IO-
BEJICHUS B OKpYXaro-
[EN Cpene;
-IIPUBOAMTH IIPUME-
pBl  BKJIQJa POCCUM-
CKUX U 3apyOexXHbIX
y4€HBIX-(QU3UKOB B
pa3BUTHE HayKd, B

Oboobwarowutl ypox
no meme « OcHosbl
MoneKynapHo-
KUHemu4ecKoul meo-
puuy

00bsICHEHHE TpoIlec-
COB  OKPYIKAOIIETO
MHUpa, B  pa3BUTHE
TEXHUKA M TEXHOJO-
U

2

KonTponbHas pabota

LENOYKY  pacCCyXACHUU C
ONOpOW Ha HM3YYEHHBIE 3aKO-
HBI, 3aKOHOMEPHOCTHU U (HU3HU-
YECKUE SIBIICHHUS,
-UCNONb306aMb Meopemuye-
CKUe 3HaHUs 015l 00bACHEHUs
OCHOBHbIX NPUHYUNOB PAOOMbL
UzMEpUMebHbIX NPUOOPOS,
mexHu4ecKux yCmpoucms u
MexHoNI02UYEeCKUX NPOYeccos;

-aHAIU3UPOBAMsb U OYeHU-
6amb nocieocmeuss Obimoeoul
U  NpouzBOOCMBEHHOU  Oesi-
menbHoCmuU  4elogexka, Cesd-
3aHHOU ¢ PUULECKUMU NPO-
yeccamu, ¢ nO3UYULL IKOI02U-
yeckoll Oe3onacHocmu, npeo-
CMAaBIeHUull 0 PAYUOHATbHOM
npUpoOONOIL3068aAHUL, a
maxoice pazyMHOM UCHOJIb30-
BAHUU OOCMUNCEHUU HAYKU U
mexnono2ull 01 OanvHelue-
20 PpassumMusi 4en08eyecKo2o
obwecmsa,

-nmaboparopHas pa-
oora

-CaMOCTOSITeNIbHAsI
pabota

-KOHTPOJIbHAA pa6o-
Ta
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OcHoBbl TepmoguHamuxu 10/20

14 genens

TepMoauHaMuyecKast https://les -onucvisamv  Qusuueckue | -Pelenue yueGHbIX|
cucrema. BHyTpeHHss son.acade npoyeccyl u s61eHUs, UCNONb- [ TIPAKTUKO-
SHEPIHATEPMOTHHAMH- my- 3y @enuyunvl: paboma 6 |OPUEHTUPOBAHHBIX
YECKOM CUCTEMBI U CIIO- content.m mepmoounamuke, — enympen- [3a1ad;

co0Obl ¢€ n3meHenus. Ko- yschool.e Has omepeus udeanrbHo2o 00- | -yCTHBIH OIpoC
JINYCCTBO TCILIOTHI U pa- du.ru/03/ HOAMOMHO20 2d3a, pa60ma -cCaMOCTOdATeIIbHAas
Oora. 07 uoeanvno2o 2aza, omuocu- [pabora

BHyTpeHHss Heprus
OJIHOATOMHOT'O HJIe-
aJIbHOIrOrasa.

3aoanue 6HeuHUX
ycnosuti ona T/ cu-
cmemvl. Bnewnue u
8HYMpeHHUe napa-
mwempot. [lapamempuol
T/[ cucmemvl kak
CcpeoHue 3HaueHus
BENUYUH, ONUCHIBAIO-
wux eé cocmosiHue Ha
MUKpOCKONUYeCKOM
yposHe.

menvbHAs BIANCHOCbL 8030)-
xa, KII/] uoeanvrnozo menno-
6020 Osucamensl.

-npo8OOUMb ONbIMbL NO NPO-
BepKe NPedsloAHCEHHOU cunome-
361 NIAHUPOBAMb IKCNEPU-
lMenm, cobupamovokcnepumen-
MAIbHYI0 YCMAHOBKY, AHAIU3U-
posamuv nonyyenHvle pesyib-
mamol U 0elams 8618600 0 CMA-
myce npeoodcenHol cunome-
361

-UCNONIL306AMb Meopemuye-
cKue 3nanus 01 0OvACHeHUs
OCHOBHBIX NPUHYUNOB PAOOMbl
U3MEpUMenbHbIX NPUOOPOS,
mexHu1uecKux ycmpoucms u
MexHOI02UYeCKUX NPOYeccos
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Hynesoe nauano
MepMOOUHAMUKUL.
Camonpouseonvhas
penaxcayus 1/] cu-
CmemMblK menio8omy
[pasnosecuro.

Mooenv uoeanvnozo
eaza 6 mepmoouna-
uke — cucmema
ypasnenuii: ypasme-
HueMenoeneesa—
Knanetipona u 6vi-
paocicenue 0 6Hym-
[pennelt sHepeuu.
Yenosus npumenu-
vocmu smoti Mooe-
1 HU3KASI KOHYeH-
mpayus uacmuy, 6bi-
CcoKue memne-pamy-

Dol

15 wemgens

Bunbl Teruionepenayu:
TETJIONPOBOIHOCTh, KOH-
BEKILIMS, U3TyYCHHUE.

Y nenbHas TenJI0EMKOCTh
BerecTsa. KomnaecTBo
TEIUIOTHI IIPU TEIIONE-
penaye.

[TousTie 00 agnadar-
HOM Iporiecce. [IepBblit
3aKOHTEPMOIUHAMUKHU

HecmamuyecKue npo-
yeccol.
OnemenmapHas

Keazucmamuueckue u
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paboma 6 mepmo-
Oounamuke. Bviuuc-
1enue pabomul no
epaghuxynpoyecca
Ha PV-ouazcpamme

Yoenvnas u monsapuas
menioémKocmu ge-
wecmsa. Ypaeuenue
(Matuiepa

Yoenvnas mennoma
ceopanusi monaiued.
Pacuém Konuuecmaa
menyiomvl NPUMenio-
nepedaue

16 Hemeas

[IpuMeHeHne nepBoro

n3onporueccam. [ 'pa-
(budeckas HHTEpIpe-
Taius padoThI rasa.

3dKOHA TCPMOJIMHAMHKHU K

Bropoii 3akoH Tep-
MoauHaMuku. Heo6-
PaTUMOCTBIIPOLIEC-
COB B IIPUPOJE.

Peuierue 3a0ay no
meme «IIpumenenue
nepeoco 3aKoHA
MEPMOOUHAMUKU K
uzonpoyeccamy

[Konuuecmseo menio-
mul U paboma Kax
Mepol usmenenus
BHYMPEHHell dHepeUlU
T/ cucmemol
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Bmopoti 3axon mep-
MOOUHAMUKU 0151
HEepasHO8eCHbIX NPO-
Yeccos. HeBO3MONCHO
nepeoams meniomy
om 6ojiee X0100H020
meina K bonee Hazpe-
momy 6e3 Komnenca-
yuu (Knaysuyc).

17 nwenens

TennoBbie MaIlIUHBI.
[IpuHIIMIIBI ACHCTBUS
TerioBbIXxMatuH. [Ipe-
00pa3oBaHMs YHEPTUU B
TEIUIOBBIX Ma- IIMHAX.
KIIJI TemioBoii MallIMHEL.
[{rxn Kapuao u eroKII/I.
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Dxonornueckue nmpobie- |Jlaboparopuas pado- -nmabopatopHas pa-
MBI TEIUIORHEPreTUKU.  [ra: MccnenoBanue 6ota
JlaGopaTopHasi paboTa  |mpoliecca OCThIBaHUS
«3mepenue yeapbHO  |BEIIeCTBA.
TEIIO-EMKOCTH»
[ Ipaxmuxym «. 1 -CaMOCTOATEIbHS
Uccreoosanue pabota
aouabamuozo
npoyecca»
[ Ipakmukym « 1 -CaMOCTOSITENIbHAS
Hccneoosanue paboTa
aouabamuozo
npoyeccay
Oboodowarowuii ypox |1
no meme « OcHosbl
MepMoOUHAMUKU»
ArperaTHblie coCTOsIHUS BeulecTBa. Ma3oBble
nepexoanl 5/14
[TapooGpa3oBanue u -Pemenue
KoHJIeHcanus. Mcnape- y4eOHBIX U
HUE U Ku-nieHue. A6co- MPAKTUKO-
TIOTHAsI © OTHOCHUTEIIb- OPUEHTHPOBAHHBIX
Hasl BII&XKHOCTh BO3AyXa. 3anay;
Haceiennsiii nap -YCTHBIN OMpoc
-CaMOCTOSITENIbHAs
pabota
Y ienbHas TEmoTa na-
pooOpa3oBaHusi. 3aBU-
CUMOCTBTEMITEPATYPhI
KUIICHUS OT JABJICHUA.
18 Heneas
Hacviwyennvie u ne- |1
HACHIWEeHHble Napbl.
Kauecmeennas 3asu-
cUMOCMb NIOMHOCMU
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U 0aeleHUs HACbl-
WeHHo20 napa om
memnepamypul, ux
He3a6UCUMOCb OM
00bhéma nacviuenHo-
20 napa.
3asucumocmo
memnepamypol
KUNEHUs: om 0aeneHus
8 JHCUOKOCTU.

Pewienue 3a0ay no
meme «Abconromuas
U OMHOCUMenbHAasl
GAANCHOCHIb Y

/labopamophas pa-
boma «H3yuenue
CBOLICTNG HACHIUYEH-
HbLX NAPOB.»

Teépnoe Teno. Kpu-
CTaJUIMYECKUE U aMopd-
HbIE TeJla. AHU30TPONUS
CBOICTB KPHUCTAJJIOB.
Kuakue Kpu- CTasuibl.
CoBpeMeHHbIE
MaTepuabl.

[InaBneHue u KpucTai-
nu3anus. Y aenpHas Ten-
TOTaTlIaBIICHUS.
CyOnumarusi.

'Y paBHEHUE TEMIIOBOTO
Oananca.

19 nenens

/ledhopmayuu meép-
0ozo mena. Pacmsa-

DICEHUE U corcamue.

-nmaboparopHas pa-
oorta
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Cosue. Mooynv FOu-
ea.llpeden ynpyeux
oepopmayuil.

Tennosoe pacuiupe-
Hue dcuokocmell u
meépovix mei, 00b-
éMHOe U TUHeliHoe
pacwupenue.
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[ Aneapmonuzm menio-
8bIX KOJIeOAHU Ya-
cmuy eewecmea Kaxk
NPUYUHA MENTI08020
pacwupenus men (ha

1

KauecmeeHHOM
yposHe).

Jlaboparopas pabora JlaGopaTopas pabota

«3mepeHune oTHOCH- «M3mepenue Moy

TEJIbHONBIAXHOCTH FOnra»

BO3/1yXa.)»

O6006mmanmuli ypok 1no

TeMe «ATrperaTHsle Co-
CTOSIHMSI BELLIECTBA

[Ipeobpazosa-
Hue oHepeuu 8
G aszosvix nepe-
xooax.
Ypasnenue
mensio6020
banauca.

[losepxnocmmoe
Hamscenue. Koag-
Guyuenm nogepx-
HOCMHO20 HAMAICe-
nus. Ka-nunnapuvie
1671eHUs.

/lasnenue noo uc-
KPUBIEHHOU NOBepX-
HOCMBIO HCUOKOCHIUL.

@opmyna Jlannaca.

-naboparopHas pa-
OoTta

Tema: Dnexrpoannamuka 22/54

Jaekrpocratuka 10/ Dnexkrpuyeckoe nose 24

20 memeas
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DJIeKTpU3aus Tel.
DJIEKTPUUYECKUI 3apsi.
/IBa Bua snekTpuye-
CKHX 3apsnoB. [IpoBon-
HUKH, JIU- JJIEKTPUKU U
MOJIyIIPOBOJHUKH. 3a-
KOH COXpPaHEHHUS dJIEK-
TPUYECKOTO 3apsija.
B3anmonencreue 3aps-
noB.3akoH KyioHa.
Toueunblii
SJICKTPUYECKUN 3apsil.

https://les
son.acade
my-
con-

tent.mysc
hool.edu.r

u/03/07

DIIEKTPUUECKOE TTOJIE.
Hanpsixk€HHOCTH 3i1eK-
Tpudeckoro nois. [Ipun-
LMII CYyNIEPIO3ULIAHU JIEK-
TpUYECKUXIIOJICH. JInHNM
HaIPSAKEHHOCTH dJIEK-
TPUYECKOTO MOJIA.

-aHAJIN3UPOBATh u
OOBSACHATH  (OMHUCHI-
BATb) AJIEKTPUUYECKHUE
SIBJICHUS,  MCIOJb3Ys
OCHOBHBIE€ TOJIOKECHUS
11 3aKOHBI 3JIEKTPOJU-
HaMHUKHU (3aKOH COXpa-
HEHUS JIEKTPUIECKOTO
3apsia, 3akoH Kyinona,
; @ TAK)KE€ IPAKTHUYECKU
BA)KHBIE  COOTHOILIE-
Hus: 3akoHbl Oma s
ydyacTKa Lenu U JJid
3aMKHYTOM  DJIEKTpH-
YECKOM LIeNH, 3aKOH
Jxoyns—IJlenua.

-00BACHATH OCOOEH-
HOCTHU NPOTEKaHUs Pu-

21 Heneas

3UYECKHUX sABIIE-
HUI:AJIEKTPU3AIHS TEJ.

[lone moueynozo 3a-
psioa. Ilone pasno-
MepHO 3apsidceHHOl
cghepwi. [lone pasno-
MEPHO 3apsdnCeHH020
no 06vémy wapa

[lone pagnomepho
3apsscenHoll becko-
HeuHOoLl NI0CKOCMU

[Pewienue 3a0ay

PaGota cun snekTpocTa-
THYeckoro moiist. [loren-
muan.PasHoctn
MOTCHIINAJIOB
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--IIPOBOJUTH HCCIIEN0A
BaHUE 3aBUCUMOCTHU O
HOI (u3NYecKoil Beu-
YUHBI OT APYIOM C HCA
MI0JIb30BAHUEM TIPSIMBIX
U3MEPEHUI: TIPpH ITOM
KOHCTPYHUpPOBaTh  yCTa-
HOBKY,  (DPUKCHUpPOBATH
pe3yJbTaThl  MOJIYYEH-
HOWM 3aBHUCUMOCTH (U
3UUECKUX BEJIMYUH, JIe-
aThb BBIBOJBI IO pe-
3yJIbTaTaM UCCIIE0Ba-

-aHaJM3UPOBATh U OOBICHSITH
(OTMCHIBATH) DIEKTPUUYECKHE
SIBJICHUS, MCIOJB3Yysl OCHOB-
HBIC IIOJIOKECHHMS M 3aKOHBI
PIEKTPOIUHAMUKHU (3akoH
COXpPAHEHHUSI DJIEKTPUUYECKOTrO
3apsiga, 3akoH Kyiona, no-
memn- YuaibHOCMb 31eKmpo-
cmamuyecko2o nosis, Npum-
yun cynepnouyuu 31eKmpu-
yecKux noJet, npu 3mom yKa-
361605 YCI08USL NPUMEHUMO-
cmu 3akona Kynouna,; a Takxe
MPAaKTUYECKH BaKHBIE COOT-
HOLIEHUs: 3aKOHbl Oma i
y4acTKa IeNu U JJIs1 3aMKHY-
TOW DJICKTPUYECKOW LEIH,
3aKOH JIxoyns—IJlenua,
npasuna Kupxeogha, 3axomnwv
Dapaoest 015 INeKMpPOIU3a);

--onucwvleams  usuueckue
npoyeccbl U AGNEHUA, UC-
noIb3ys.  6EIUYUHBL:  JJleK-
mpuyeckoe none, Hanps-
HCEHHOCMb  DJIEKMPUYECKO20
noJis, HanpAd0CEHHOCMb NOJA
moueuno2o 3apada uiu 3a-
psoicenno2o wapa 6 eaxkyyme
U 8 OudieKmpuKe, NOMeHyu-
an  31eKmpocmamuidecKozo
noJis, pasHocmov NOMeHYua-
108, 21€KMPoOBUNHCYWAsT CU-
1a, cuna moxa, Hanpsdicenue,
MowHOCMb MOKA, d1eKmpu-

-Pemenue yueOHbIX
Y TPAKTHUKO-
OpPUEHTHPOBAHHBIX
3aay;

-YCTHBII OIPOC
-CaMOCTOsTeNbHAS
pabota
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[IpoBOOHUKYN U AUDIIEK-
TPUKH B DJIEKTPOCTATH-
Ye-CKOM I10J1€.
[{vsnexrpruueckas
MIPOHUIIAEMOCTb.

HUSI;[IPOBOJUTH KOCA
BCHHBIC M3MEPECHUS (H-
3UYECKUX BEJIMYUH; MPH
STOM BBIOMpATh OITHUA
MaJIbHBIA METOJT H3Me-
[peHUs, OIICHUBATh a0CO-
JTIOTHBIE U OTHOCHUTEJIhA
HbI€ MOTPEIIHOCTH M-
MBIX M KOCBEHHBIX W3-
MEpEHHUI.

-coOI0IaTh  MpaBUiIa
06e301acHOTO Tpyna
NpU TPOBEJACHUU HC-
CIEJOBAaHUI B paMKax
Y4EOHOr0 IKCI pUMEH-
Ta u yueOHO-
UCCIIEJIOBATEIIbCKON U
MPOEKTHOM  JesiTelb-
HOCTU C HCIIOJIb30Ba-
HUEM W3MEPHUTEIbHBIX
YCTPOMCTB W J1labopa-
TOPHOTO  000py/IOBa-
HUS;

-pemiatb  pacuéTHbIC
3a7a4d C SBHO 3aJaH-
HOU u HesasHO 3a0aH-
Hou (GU3NYECKOH Mo-
TeJIbI0; HAa OCHOBAHUHU
aHaIM3a YCIIOBHSI
00OCHOBBIBaTh BBIOOD
(bu3mIecKol Moenu,
OTBEHaromer  Tpebo-
BaHUSAM 3aJ]a4d, MPU-
MEHSTh (OpPMYJIBI, 3a-

yecKkas €EMKOCMb NI0CKO2O
KOI-laeHCGI’I’lOpa, conpomue-
VIeHUe ydacmka yenu cC no-
Cl1e008amenbHbiM U napai-
1ebHbiM coeOunenuem pesu-
CMmopoe6, JOHep2usl JI1eKmpu-
yecko020 Noisl KOHOEHCamo-

pa,

-00BSICHITH ~ OCOOCHHOCTH
NpoTeKaHus (U3NIECKUX SIB-
JICHUI: IKEUNOMEHUUATD-
HOCMb NOBEPXHOCMU  3apsi-
DICEHH020 NPOBOOHUKA,

-IPOBOAUTH  HMCCJIEIOBAHUE
3aBUCUMOCTH OJTHOW (pr3nye-
CKOW BEJIMYMHBI OT APYIrou C
UCIOJIBb30BAHUEM  TIPSMBIX
W3MEpEeHU: MpU 3TOM KOH-
CTPyHUPOBaTh YCTaHOBKY,
¢ukcupoBaTb  pe3yJbTaThl
MOJIyYUEHHOM  3aBUCUMOCTHU
(bu3NYECKUX BEIUYUH 8 8ude
epaguxos ¢ yuémom abco-
1llomHbIX nocpewtHocmen u3-
Mepenuil, 1eJ1aTh BBIBOJIBI 1O
pe3yspTaTamMm UCCIIeI0Ba-
HUS;[IPOBOJUTh  KOCBEHHBIE
U3MepeHus: (U3NYECKUX Be-
JIMYMH; TIPU 3TOM BBIOMpATh
ONTUMAIBHBIM METOJ H3Me-
pEeHUs, OLCHMBATH a0COIIOT-
HbIE M OTHOCHUTENIbHBIE IIO-
IPELIHOCTH TNPSAMBIX U KOC-
BEHHBIX U3MEPEHUI.
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KOHBI, 3aKOHOMEpHO-
CTM IIPH HCIIOJIB30Ba-
HUM MAaTE€MaTU4EeCKHX
METOJIOB PEUICHMS 3a-
a4y, MOPOBOAUTHL pac-
4ETHI HAa OCHOBAHWMU
MMCIOIIIUXCA AaHHBIX,
AQHAJIM3UPOBATh pe-
3y/IbTAaThl U KOPPEKTH-
poBaTb METOABI pelle-
HUs C Y4ETOM MOJy-
YCHHBIX PE3YJIbTATOB;

-pCluaThb Ka4€CTBCH-
HBIC 3a/1a4M, BBICTpAU-
BaTb JIOTUYECKYIO IlE-
[OYKY PaCCyXAECHUH ¢
OIOpPOM Ha M3YyYEHHBIE
3aKOHBI, 3aKOHOMeEp-
HOCTH U (u3nYecKue
SIBJICHUS,

-HCTIONIb30BaTh TEO-
peTHUYeCcKre 3HAHUS 10
(u3MKe B TIOBCETHEB-
HOM JKM3HH A7l obec-
neueHust  Oe30macHo-
CTH IIpU OOpAILLEHUH C
MpuOOpaMu U TEXHU-
YECKHUMM yCTPOMCTBA-
MU, I8 COXpaHEHUs
37I0POBBSI U COOJTOJIE-
HUsT HOPM DJKOJIOTHYe-
CKOTO TIOBEJEHUS B
OKpY>Karollen cpere;
-IPUBOANTH TIPUME-
Bl BKJIaJla POCCHUI-

-npo6ooUms ONnvIMbl NO NPO-
6epKe NpPeoloNCEeHHOU 2Uno-
me3vl. NIAHUPOBAMb IKCHeE-
pumenm, cobupamu skcnepu-
MeHmanbHyIo VCMAHOBKY,
AHATUBUPOBAMb NOJIYYEHHbIE
pezyniomamer u denamv 6bi-
600 0 cmamyce NpeodoN’CeH-
HOUl 2unomesul.

-coOmo1aTh TpaBmiia Oe3-
ACHOTO TpyZAa NpU TPOBEIe-
1 HCCIICIOBAaHUN B paMKax
EOHOTO JKCI PUMEHTA, NpaK-
LIKYMaA u y4eOHO-
CTIeIOBATEIbCKOW M TIPOCKT-
i JICSITETIBHOCTH C HCIOJIb30-
HIIEM U3MEPUTEIBHBIX
[POMICTB W 1a0OpPaTOPHOTO
DpY/IOBaHMS,

-pemiaTh pacyéTHble 3aja-
4M C BHO 33aJJaHHOU U HesA6HO
3a0anHotl  HU3NYECKOM MO-
NeNnblo: Ha OCHOBAHMM aHa-
n13a ycinoBUs 000CHOBBIBATh
BbIOOD (U3HMUYECKON MOJenu,
oTBeuaroleil  TpeOoBaHUSAM
3ajjauu, MPUMEHATh (opMy-
7IbI, 3aKOHBI, 3aKOHOMEPHO-
CTH u nocmynamel @uiude-
CKUX meopuii TIPA UCIIONb30-
BaHUU MAaTE€MaTHYECKHX Me-
TOJIOB pEIIeHUs 3ajad, IMpo-
BOJIUTH Pacy€Tbl Ha OCHOBA-
HUM HUMEIOLUXCA JIaHHBIX,

aHAIIM3UPOBATh PE3YIbTAThI U
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CKUX M 3apyOeKHbIX
YIEHBIX-(U3UKOB B
pa3BUTHE HAYKU, B
00BbsICHEHHE  TIpoIIec-
COB OKPY’KaroIIero
MUpa, B pa3BUTHE TEX-
HUKU M TEXHOJIOTHH;

KOPPEKTUPOBATh METO/IbI
pelIeHns ¢ y4€TOM IMOIy4eH-
HBIX PE3YyJIbTATOB;

-peuiartb KauyeCTBEHHbIC

3ajauu, mpebdyowue npume-
HeHUs. 3HAHUU U3 PA3HBIX
pasoenos wkonvno2o Kypca
@uszuku, a makdice unmezpa-
yuu 3HaHull U3 Opyeux npeo-
emos ecmecmeeHHo-
HayuHo20 YuKIa: BBICTpaH-
BaTh JIOTMYECKYIO LEMOYKY
pacCyX IEHHU C ONOpOM Ha
W3Y4YCHHBIE 3aKOHBI, 3aKOHO-
MEPHOCTH U (PU3NYECKUE SIB-
TeHUS;
-UCNONb308aMb  Meopemuye-
cKue 3HaHUs 015 00bACHEHUs.
OCHOBHBIX NPUHYUNOE pabdo-
mol UsMEPUMENbHbLIX Npubo-
pos, MexXHU4ecKux
ycmpoiicme u mexnonozuye-
CKUX Npoyeccos
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21 ueneasn

[ lomenyuanvHocmo
Q1eKkmpocmamuye-
ckoeo noas. Illomen-
YUanbHas SHepeusl 3a
psioa 6 snexmpocma-
muyeckom nosne.

[Kapmunvl aunut
HANPANCEHHOCMU
9mux noueu u dKeu-
NOMEHYUATbHBIX NO-
sepxHocmell.

Oonopoonoe 3ex-
mpuueckoe noie.
Cé53b HaNpPsHCEHHO-
cmu noJisL U pazHocmu
no-meHyuanos OJis
Dekmpocmamuye-
CK020 noas (Kkak 00-
HOPOOHO020, MAK U

Heo0OHOPOOHO020).

DIEKTPOEMKOCTb.

Konnencarop.

DNEeKTPOEMKOCTB ILIIOC-

KOT'O KOHJIEHCATOpA.

OHeprus3aps>KeHHOTo

KOHJICHCATOpa

22 wenenst
[lapannenvroe
coeouneHue
KOHOeHCcamopog
[locnedosamenvroe
coeouHenue
KOHOeHCcamopog
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/labopamophas pa-
ooma: Pacnpeoene-
Hue pazHocmu no-
menyuanoe (Hanps-
DICeHUs)npuU nocieoo-
6amenbHOM coeouHe-
HUU KOHOEHCAMOopOs.

JlaGopaTopHnas paboTa
«I3MepeHue 3IEeKTpoEM-
KOCTHKOHJICHCATOPA.)»

O06o0mmamui ypok mo
TeMe «DIIEKTPOCTATUKA

O06o00maromuii ypok
o TeMe «DJIEeKTpU-
YEeCKOE I10JIE

23 Hemeas

[suoicenue 3apsicen-
HOU Yacmuywvl 8 00-
HOPOOHOM JIeKmpu-
yeckoMm noie.

/labopamopnas pa-
ooma « Habnooenue
npespaueHust Hep-
UL 3APAANCEHHO20
KOH-OeHncamopa 8
OHEP2UIO U3TYYEHUs.
c6emoou0od. »

Pewenue 3aoau

TexHuueckue ycTporucTBa
U TIPAaKTHYECKOE MPH-
MEHe-

HUE: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEK-
TpocTaThye-cKas 3a-
[IUTa, 3a3€MJICHHE
AIEKTPONPUOOPOB,

73

-nabopaTopHas pa-
6oTa

-nmabopaTopHas pa-
oora

-nmaboparopHas pa-
oorta




TexHudyeckue  yCTpoOu-
CTBAa U MPAKTUYECKOE
[IpUMEHE- HUE: KOHJEH-
caTop, KOIHUpoBal

BHBIM anmapar, CTpyH-
HbIN IPUHTEP

TexHu4YecKue ycTpoii-
CTBa M MPAKTHYECKOE
[MPUMEHEHHE: KOHJICH-
carop, KOMpO-Bajb-
HBI armapar, CTpyu-
HbII IPUHTEP, ceHe-
lpamop Ban oe I paa-

Qa.
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24 uenenas

Pewenue 3a0au no
meme « dnexkmpuue-
ckoe noney

Pewiernue 3a0ay no
meme « dnekmpuue-
croe noney

Obobwarowuii ypox no
meme « neKkmpuieckoe
none»

IocTostHHBINM J1eKTpUYecknil TOK. Toku B

pasHbIx cpenax 12/30

DJIEKTPUUECKHUI TOK.
YcioBus CyliecTBoBa-
HUS JIEK-TPUIECKOTO
ToKa. ICTOUHUKH TOKa.

https://less
on.academ
s

con-

tent. mysch
ool.edu.ru/
03/07

25 Hemens

ToK. Harnpsixenue.

Cwuita Toka. [TocTostHHBIN

[Hanpsocenue U u

ICE

[ Ipakmukym «Hc-
credosanue 3a6u-
cuMocmu Cusivl
moka om Hanpsi-
orcenus ONIANaMNbl
HAKATUBAHUSL. »

[ Ipakmuxym «Hccre-
008aHUe 3a8UCUMOCTY]
Cubl MoKa om
HanpsiceHus ONANaM-
bl HAKATUBAHUSA. »

-CaMOCTOSITETbHAS
pabota
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3akon OMa 1 ydacTka
LCTIH.

DIEKTPUUECKOE CO-
POTHUBIICHUE. Y [I€Ib-
HOE COIIPO-TUBJICHHE
BEIIIECTBA.

26 Hemeas

ITociemoBarenpHOE, Na-
pajIeTIbHOE COCTMHECHHE
[IPO-BOJHUKOB.
CMelIaHHOE COSIUHEHNE
HpOBOILHI/IKOB

[Konoencamop 6 yenu
1NOCMOSIHHO20 MOKA

Pewienue 3a0ay no
meme «3axon Oma 04
yuacmra yenuy

Pewienue 3a0ay no
meme «3axon Oma 04
yuacmra yenuy

Pabota anexTpuue-
CKOT'0 TOKa. 3aKOH
Jxoyns—IJlenna.
MOIITHOCTh
AIIEKTPUIECKOTO
TOKA.

27 Hegenas

O/1C u BHyTpEeHHEE
COINPOTUBIICHHUE HC-
TOYHUKA TOKA. 3aKOH
Oma 11 IOJTHOU
(3aMKHYTO#) 3J1€K-
TPUYECKOM 1IETH.
Kopotkoe
3aMbIKaHUE.
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Pacuem pazeemenén-
HbIX DJIeKMPUYECKUX
yeneti. llpasuna
Kupxeogha

Pacuem pazeemenén-
HBIX 2JIEKIMPUYECKUX
yeneu. [Ipasuna
Kupxeoga

Pacuem pazeemenén-
HbIX 2JIEKIMPUYECKUX
yeneu. [Ipasuna
Kupxeogha

OJIEKTPOHHAsl MPOBO-
TUMOCTb TBEPIBIX Me-
TaJUI0B.3aBUCUMOCTD
COINPOTHBIICHUS METAJI-
JIOB OT TEMIIEPATypHI.
CBepXMpoOBOAUMOCTb.

28 Hemens

DIIEKTPUUYECKHI TOK
B BakyyMme. CBoii-
CTBAa JJIEK-TPOHHBIX
TyYKOB.

/labopamopnas pa-
boma « Yeenuuenue
npeoena usmepeHus
amnepmempa (6016m-
lvempa) »

[Pewienue 3a0ay

-nabopaTopHas pa-
oora

[Pewenue 3a0ay

[TonynpoBoguuku. Cob-
CTBCHHAA U IIPUMCCHAas
POBOANMOCTb TOTY-
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MpOBOJHUKOB. CBO-
CTBa p—N-mepexona.
[TonynpOBOIHUKOBBIE
puOOpHI.

29 Hemeas

DJIEKTPUUYECKUHN TOK B
pacTBOpax M pacIuiaBax

SJIEKTPOJIUTOB.

DIIEKTPOIUTHYECKAS

TTFCCOIIMALIHSI.

DJIEKTPOJIH3.
3axonvl @apaoes 05
91eKMpPOoaU3d.
/labopamopnas pa-

boma: Uccrnedosanue
sasucumocmu I/C
eanbeanuuecko2oie-
ienma om epemenu
npu KOPOMKOM 3aMbl-
KaHuu

-niaboparopHas pa-
oota

Pewienue 3a0ay

DIIEKTPUUECKHUI TOK B
razax. CaMoCTOSITEIb-
HBIII HHECAMOCTOS-
TEJIbHBIN pa3psl.
Moanwus. I1nazma.

PEHHETO COIMPOTUBIICHUA
NCTOYHHUKA TOKaA.

30 Heneas
JlaGopatopHas pabota:  [JlaboparopHas pa-
Wzmepenne D/IC u BHyT [00Ta: UccnenoBanue

Pa3HOCTHU MTOTEHIIN-
aJI0B MEXY IOJIO
CaMM MCTOYHHUKA TO-
Ka OT CHJIbI TOKA B

L CITH.

-nabopaTopHas pa-
oora
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Pasnuunbie munvl
CAMOCMOAMeENbHO2O
paszpsoa

[ Ipaxmukym « CHamue
801bM-AMNEPHOU Xa-
[pakmepucmuxu ouo-
oa.»

1

[ Ipaxmuxym « Cusimue
B0/IbM-AMNEPHOT XA~
[pakmepucmuxu ouo-
oa.»

1

31 Hemens

-CaMOCTOATENbHAs
pabota

[ToBTOpEHKE TEMBI
«MexaHuka»

[ToBTOpEHME TEMBI
«MexaHuKka»

[ Ipakmukym «H3-
Mepenue pasHo-
Oeticmeyiowetl Cui
npu 08UNCEHUU
OpycKa NOHAKIoH-
HOU NJIOCKOCTU. »

I Ipaxmukym «3mepe-
Hue Koaghuyuenma
10BEPXHOCMHO20
HAMANCEHUSLY

I Ipaxkmukym «3mepe-
Hue Koaghuyuenma
1O0BEPXHOCMHO2O
HAMANCEHUS)

32 Heness

-CaMOCTOSITEIbHAs
pabota

[ToBTOpEHME TEMBI
«ArperaTHble COCTOSI-
HUs BELECTBA»




[ToBTOpEHME TEMBI
«ArperatHble COCTOSI-
HHUS BEUICCTBA»

33 Hexpean

3mepenue kod¢pu-
Yyuewma no8epxHoCm-
Ho20 Hamscenus H3-
epenue abconomuou
BIIAIHCHOCTU 8030YXA U
OYeHKa MAacCbl NApos 8
nomeweHuu

U3zmepenue koappu-
yuenma no8epxXHoCm-
H020 HamsceHus: H3-
(wepenue abco-nommnotl
BNANCHOCMU 8030VXA U
OYEHKA MACCbL NAPO8 8

nomewenuu
Oboowarowuii ypox |1
KonrtponbHas pabora 1
34 nenens
68 Peseps 2/10 170
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