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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3ylbTaTaM OCBOECHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, npeactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaeparbHon
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuy, peaqu3yOLUMX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENLHOCTHOTO Noaxoaa. IIporpamMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METa MPEIMETHBIM
pe3yibTataM OOy4yeHMs, a TAKXKE YYUTHIBAE€T HEOOXOJUMOCTb PEANM3aLUU MEX NPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3HMKH: TMUYHOCTHBIE, METalpeIMETHbIE, IpeIMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (pu3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
[IpeIMETHBIE PE3YJIbTAThI 10 rojiaM 00yUEHUs;
e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay Mo rojgam o0yyeHHs..

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIask B KAYECTBE yUEeOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIJ] B CUCTEMY 3HAHUN 00 OKpYXarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonab3oBaHWe W aKTUBHOE
IpUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNsieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTeCTBEHHO-HAYUYHOW KapTHHBI MHUpa oOydaromuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSTh
HAyYHBIA METO]I TO3HAHUSI PU BBINOJHEHUN UMHU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca ¢u3uKH 1 ypOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Psifl UeH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK IMPUHLUIIBI €0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM C HeW MaTepuas Kypca (pU3HKH 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIHana (GU3NIECKOr HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX NPHIIOKEHUH N3YYEHHBIX TEOPUIl U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHs MpoOIeM palliOHAILHOTO MPUPOAOIIOIL30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIyi IKCIEPUMEHTAIbHON JesTeIbHOCTH oOyuatomuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPAKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM IMepedHe J1abopaTOpPHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaKk U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbiOOpa (Qu3nueckod MOAENW HJisi CUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHEeTa (PU3MKH MM B YCIIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3NKe YIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIMOHHOE 000PYIOBaHHE.

JleMoHCTpaniioHHOE  000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00ECHeYnBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMme Mo
dbu3MKe KIIOYEBBIX JIEMOHCTpAIMil IS WCCIEAOBAHUS M3y4aeMbIX SBJICHHA M TMPOIIECCOB,
SMIUPHUIECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHM.

JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M OOecredynBaeTcs B pacyére OJHOTO KOMILIEKTAa Ha JABYX
oOydaromuxcs. Temarnueckue KOMIUIEKTHI J1TaOOpaTOPHOTO OOOpPYIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMU TIENIIMU U3Y4YeHUS (PU3UKU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (QopmupoBaHHE MHTEpPECca U CTPEMIICHUS OOYYalONIMXCsS K HAYYHOMY W3YYCHHIO MPHUPOJIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE TMPEACTAaBICHUI O HAy4yHOM MeEToJe TMO3HaHUS U  (opMHUpOBaHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa HM3y4eHHS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUE YMEHHI OOBICHATH SIBJICHHS C HCIOIb30BAaHHMEM (U3NYECKUX 3HAHUN U
HAy4HBIX JI0Ka3aTEJIbCTB;
(dopmMHpoBaHUE MPEICTaBICHUN O PO (HU3KMKU Ui Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOT .

Joctuxenne 3TUX Iesield oOecriedrBaeTCsl pelieHHeM CIEAYIoIUX 3ajad B IMpoliecce

U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NpPHOOpPETEHUE CHCTEMBl 3HAaHUU 00 O0O0mMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAas MEXaHUKY, MOJICKYJSIPHYIO (H3UKY, AJIEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;
dbopMUpPOBaHUE YMEHHUN MPUMEHSTH TEOPETUYECKHUE 3HAHHS ISl OOBSICHEHUS (DU3MUCCKUX
SIBIICHUH B TIPUPOJIE U JUISI IPUHSATHUS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM JKHU3HH,
OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33]1a4 C SBHO 3aJlaHHOW (PU3MUYECKOW MOJIEIBIO,
3aja4, TMOJPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHME (PU3MUECKOW MOJENH, aJCKBATHOM
YCIIOBUSIM 3a]1a4U;
MOHMMaHUE (PU3NYCCKUX OCHOB W TPHHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTUYECKHUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;
OBJIQJICHUE METOJIAaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS (HUBNICCKUX
OKCIIEPUMEHTOB, aHAJIM3a M HWHTEPHpPETAlUU WHQPOPMAIUH, OINPEACICHHS JTOCTOBEPHOCTH
MOJY4EHHOTO Pe3ysIbTaTa;
CO3JIaHUE YCIIOBHMI JUIS Pa3BUTHS YMEHUH MPOCKTHO-HCCIICOBATEIBCKON, TBOPYECKON
e TEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS

otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT

ABJIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEIb JENIaeT BHIOOP MpPOBEACHMs J1a0OpaTOPHBIX paboT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COAEPXKXAHUE OBYUEHUA

10 KITACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue Gpu3nueckux sBIeHUN U nporueccoB. Haydnele runoressl. dusnueckue
3aKOHBI U TeOpuH. | paHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHaJoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE PUOOPHI, KOMIIBIOTEPHBIC TATUHKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHss CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HAa OCU CHUCTEMbl KoopAuHaT. ClioKeHHe NEepeMEIeHU 1
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHOe majieHne. Y CKOpeHre CBOOOIHOTO MaACHHUS.

KpuBonuueliHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYJTFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JMHEIHAsA CKOpocTh. [lepruoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4eCcKre yCTPOUCTBA U TPAKTUUYECKOE IPUMEHEHHE: CIIUIOMETP, IBMKEHNE CHAPSIOB,
LEMHbIE U peMEHHBIC TIEPEIAYn.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO OMPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTyTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BATEIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU TPU PABHOYCKOPEHHOM JBM)XCHUH C HaYaJIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUJKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCYETa.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuid. Bropoit 3akoH HerooToHa st
MaTtepualibHOM TOUkHu. TpeTuit 3akoH HploTOHA [1711 MaTepHaIbHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CkoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuma
TPEeHHsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenpHoO€E 1 BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TEIA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuitbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHudyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPAlCHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

HNmnynbc MatepralbHOM TOYKHU (Tena), CUCTEMBl MaTepUaIbHBIX ToUeK. IMITynbc cuiibl U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTH CHITBI.

Kunerndeckass sHeprusi mMarepuanbHOM TOUYKU. TeopemMa 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTHH.

[TorennuanbHas sHeprus. IloTeHuManbpHas sHEPTUs yupyro aeGopMUpOBAaHHOMN MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HE MOTEHUUANbHbIE CUIIBL. CBSI3b pabOThl HE MOTEHUHUAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsi3U pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHHUYECKOH 3Hepruu Teina Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi puM3MKa ¥ TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE 00OCHOBaHHUE.
Bpoynosckoe nsmxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUL] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoragpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONH TEOPUH
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIUIOBOTO BMKEHUs yacTull ras3a. [llkana remnepatyp KenbBuna. ['a3oBble 3aKOHBL. YpaBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B UAcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpolcTBa U MIPAKTUYECKOE IIPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbITh! 0 AM(PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXXMOJIEKYIISIPHOTO B3aUMOEHCTBUSL.

Monens, nirocTpupyronas Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnue Macchl BO3JlyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHHH 00béMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AYyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprusi OAHOATOMHOTO
UJEANBHOrO0 raza. Busl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIyYeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI IpH TEIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHneHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUpOJIE.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeIuI0BbIX MamuHax. KoagdunuenT nonesnoro neicteus remnoBoi mamuHel. [ukn KapHo u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTETUKH.

TexHuueckue yCTpoilcTBAa M MpPAKTUYECKOE IMPUMEHEHUE: [BUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPadOTHI: BBUIET HPOOKH W3
OYTBUIKH TIOJ] ACUCTBUEM CXKATOT'0 BO3/yXa, HarpeBaHue 3(hrpa B JaTyHHOU TpyOKe MyTEéM TpeHHUs
(BUCOIEMOHCTpALIHS ).



H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHAeHcaus. Mcapenne u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTH BO3Ayxa. HacklmeHnHslil map. YnenapHas TermioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrammmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramael. CoBpeMeHHble Marepuaibl. llnaBneHue M Kpuctainusauus. Y aeiabHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHe TEII0BOTroO OanaHca.

TexHuueckue ycTpoHCTBa M IPAKTUUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,

KaJIOPUMCTP, TCXHOJIOTUHU MOJYUCHHUSA COBPCMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenune npu NOHMKEHHOM JAaBJICHUH.

Crioco0Ob!I U3MepEeHUsI BIaKHOCTH.

HaOnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIIMUECKOTO BEIIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHre OTHOCUTENBHOU BIIAXKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzauuss Ten. OJEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe none. Hanpsok€HHOCTh 3nekTpuueckoro mossd. [lpuHmmn cyneprno3uuuun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorenuunan. Paznocts notenmanos. [IpoBoaHukn
U JUDJIEKTPUKU B JJIEKTPOCTATUYECKOM IToJie. JIunsiekTpudeckas IpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.



3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHAEHCATOpa OT IUIOIIAIH IUIACTHH, PACCTOSHUS
MEXIY HUMH U JIU3JICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl yyacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma uist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NIPUMECHAs MPOBOAUMOCTH IOJIYIIPOBOJIHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DneKkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3ps. MoiaHus.
ITna3zma.

TexHu4ecKkue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyYyMHBIH  JHON, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUTOMIAIHN
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3AEKTpOoABMKYIIEH cuibl. KopoTkoe 3aMblKaHHE TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIIECHUSI.

3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenue 31eKTPOIBHXKYIIEH CUITbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUSI.

HabGnronenue anexrpomusa.

Mex npeMeTHbIE CBSA3HU

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISICTCS C y4ETOM
COJIEP)KATENBHBIX MEXK NPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Medic npeomMemHble NOHAMUSA, CBS3aHHBIE C WM3YYEHHEM METOJI0OB HAyYHOTO IMO3HAHUS:
sIBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nMUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHU, TuHelHas GyHKIMs, napadoina, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKLMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOMXKIECTBO, BEKTOPbI M HMX IMPOEKIMU HA OCH KOOpJHHAT,
CJI0’)KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBWKEHHE B KHUBOU npupoze, nuddysus, ocMoc, TEIIoo0MeH
JKUBBIX OpraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus. TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECCTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, XUIAKOCTEH M Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, 3JIEKTPOJIMTHYECKAs UCCOLUALINS, TaJbBAHUKA.

l'eocpaghus: BAaXXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKK, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJAOMET M JpYyrue), JBUTATeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWJIBHUK, KOHAUIIUOHEP, TCXHOJIOTUHU IMOJTYYCHHA COBPCMCHHBIX MAaTCpPpUalOB, B TOM YHUCIIC
HAaHO MAaTepuajgoB, W HAHO TEXHOJOTMH, DJIEKTPOCTATUYECKas 3aluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMH. [[puHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAyKuMY. KapTrHa TuHUI MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nNMHMHM MHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO HIPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OneiT Opcrena. B3anmoaencTere NpoOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHkeHHE 3apsKEHHOHW YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HNEKTpOMAarHWTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHMTHOW WHIYKLHH.
DIIEKTPOABMKYILAs CHIIA MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHykunu dapazes.

BuxpeBoe anekTpuyeckoe Moisie. DIEKTPOABMKYINAs CHUJAa WHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHME CAMOMHIYKIIUU. DJIEKTPOJABUKYIIAS CHUJIa CAMOWHIYKIIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHHueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
JIEKTPOMAarHUTBI, JIEKTPOJABUIaTENb, YCKOPUTEIIN HIEMEHTAaPHBIX YaCTHII, UHAYKIIHOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.



OTKII0OHEHNE 3IIEKTPOHHOTO Iy4YKa MAarHUTHBIM ITOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 2JIEKTPOJABMKYIIEH CHIIBI HHIYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHre MarHuTHOT'O T0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS 2IEKTPOMarHUTHOW UHAYKIIUHU.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [IpyKUHHBIH MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHUE FrapMOHUYECKUX Kojiebanuil. [IpeBpaliienue s3nepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
Koie0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYEeCKUMH U DJIEKTPOMarHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

[TepemennsbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, mepemaya W NOTPEOJIEHUE 3IIEKTPUUECKOW SHEPIUu.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa wucnoiab3oBaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoiicTBA M TNPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKHIM 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTenbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



HccnenoBanue 3aBUCUMOCTH MEpHOa MAJIBIX KoJieOaHUil Irpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipysa.

HccnenoBaHue TIEpEMEHHOIO TOKa B LENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 60TIHbL

Mexanuueckre BOJIHBI, yclI0oBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U JuHa BojHBL. [lomepeuHble W TMpOAONbHBIE BOJMHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3JIy4EHHUsS 3JIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHranus BekTopoB E, B, V B anexrpomaruutHoit BoiHe. CBONUCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, MpeJoMieHHe, monspu3anus, audpakuus, wuHtepdpepenuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaAeHUs. Paguonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHu4ecKknue yCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmtoienue oTpaskeHus ¥ MpeIoMIICHHUS] MEXaHUYECKHX BOJIH.

Habmtonenue naTepdepeHny u AuPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmonenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, THTepepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKkOHBI MpeJOMJIECHHs cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yros IMOJHOIO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceeta. CroxxkHbli coctaB 6enoro cera. L{ser.

Cobuparomue M paccenBaromue JUH3bl. ToHkass nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBa€MOE JTMH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBast ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHHKH. Y CIOBUS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOI€pPEHTHBIX UICTOYHUKOB.



Hudpakmuss  cera. Judpakmumonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHUH MOHOXPOMATHYECKOTO CBeTa HA TU(PPAKIIMOHHYIO PEIIETKY.

ITomsipusanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUYECKOE MPHUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMyeHHe cBeTa. OnTHdeckue
IPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGmronenne nudpaknuu cBera.

HabGmronenue qucnepcuu certa.

[TomyueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH

['paHuIpl MPUMEHUMOCTH Kiaccuueckoil mexaHuku. [locTymarel cnenuansHOM Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYNS CKOPOCTH CBeTa B BaKyyMmMe, MPUHIUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHTEITHHOCTH OJTHOBPEMEHHOCTH. 3aMe ICHHE BPEMEHH M COKPAIICHUE JITTUHBI.

DHeprus ¥ UMNYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPTUEH U UMITYJIIHCOM PENSTUBUCTCKOM YaCTHIIBI. DHEPTHUS TOKOSL.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.

OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHUYECKHE YCTPOMCTBA M TPAKTHYECKOE NpUMEHEeHHe: (POoTodaeMeHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTorddexra.

CBeToauoI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Vznyyenue u mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOT'O YPOBHS 3HEPIrUU Ha Jpyroi. Bunsl cniektpos. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactuil. Bonuel ge bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CHoHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monenb onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOLINE CJI0KHOCTb CTPOEHUA sAApa. OTKpBITHE PaAMOAKTHUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOIo u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3aydeHus. BiusHue palnoaKTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens siapa ['eitzenOepra—lBanenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTonsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaauOaKTUBHOIO pacIaja.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IIpobimembl M TNEpCHEKTUBBI  AJEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.

dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHuueckue ycTpoHCTBa U MPaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oranel pa3BuTUs actpoHoMuH. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAaHETHI, UX BUAUMOE JABHKEHUE.

Conneynas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CHeKTpajlbHbIN KJIacC — CBETUMOCTbY. 3BE3/1bI INIABHON
MOCIIEAOBATENBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBbY» Ul 3BE3J  IVIaBHOU
IOCIIEAOBATENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. COBpEeMEHHBIE IPEACTABICHUA O
IIPOUCXOXKACHNN U 3Botoluy CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Muneunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbl
rajJlakTuK. PangnoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX raJIakTHK.



Bcenennas. Pacmpenue Bceenennoit. 3akon Xa66ma. PazOeranue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaburonieHnss HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEICIICHUS TTOJIOKEHHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6nronenus B teneckon JIynsl, muiraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3TUYECKOH chepax IeaTeTbHOCTH YeI0BeKa, POJib U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOMN
HAyYHOW KapTHHE MHUpA, poyib (U3UUECKONH Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKONW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEACTABIECHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocyiiecTBIseTCS € Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

bBuonozcus: >nexTpuueckue IBJICHU B )KUBOU MPUPOJE, KosieOaTebHbIE ABMKEHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBBIE OPraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKas CTPYKTypa TBEPHABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TMHAY IIEKTPOIIEpEiad, FEHEPAaTOp NEPEMEHHOT0 TOKA, JIEKTPOIBUTaTElb,
MHAYKIIMOHHAS Teub, pajap, paauonpuéMHUK, TeIEBU30p, aHTeHHa, TeaedoH, CBYU-nieus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BbI1  ypOBEHb) JOHKHO OOECIEUUTh JOCTHIKEHHE CIEAYIOIIUX JUYHOCTHBIX, MeTa
NPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE PEe3yabTaThl OCBOCHUS y4eOHOro mpeamera «Du3uKa» JOHKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IIEHHOCTSAM POCCHICKOrOo  0OIIecTBa,
pacimmpeHue KU3HEHHOTO OIBITAa M ONBITa JEATEIFHOCTH B MPOLECCE Peaan3allii OCHOBHBIX
HAIpPaBIEHUHN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYalOMIerocs Kak AaxkTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3aInu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHHTaPHOH W BOJIOHTEPCKOH IEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TpaKTaHCKOW UACHTUYHOCTH, TATPUOTHU3MA,

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHKEHUSM POCCUUCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B JACSITEILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYILIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K pa3muyHbIM chepam mpodhecCHoHaATBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKONH M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymieil mpodeccun u
peaTn30BBIBATh COOCTBEHHBIC )KH3HCHHBIC TUIAHEI,

TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHHIO M caMO00pa3oBaHUIO B 001acTh (U3MKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

MJIAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS 1IeNeil
YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HamNpaBJICHHOCTH Ha OCHOBE
UMEIONIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

ChopMUPOBAaHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOIICTO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIBHOCTh HHINBUYaTIbHO U B TPYIIIIC.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jloruveckue a1ecTBUA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeEeNATh UEIU ACSTEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU MOCJIECACTBUI JESITEIILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIAJICTh HAYYHOU TEPMHHOJOTUEH, KIIFOUEBBIMH TOHATUSIMH M METOJaMU (HU3UIECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY METOJIOB PEIIEHUS 3a/1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOJO0B MO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEpIIpETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYHMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJIM3UPOBATh 3aJady, BBIJIBUTATh
TUTIOTE3Y €€ PEIIeHMs], HAXOAUTh apTyMEHTHI JIJIS JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHU 3a/1a4U Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC UJIEU, IPEAIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.

PatGora ¢ unopmaunmeii:

BJIa/IETh HABBIKAMH TOJy4YeHHUS MH(OpMALUU (PU3NYECKOTO COJIEP’KaHUsI U3 HCTOUHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (hOPM MPEICTABICHHUS,



OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCITIOJIB30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3aLMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOH O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ y4EToM
Ha3HaYeHUs HHPOPMALIUH U 1IeTIEBON ayTMTOPHH, BEIOUPAs ONTHMAIbHYIO (POpMY MpEICTaBICHUS
Y BU3yaJIM3aliu.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3HKH U BO BHE-YPOUHOH JIESTEIHLHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEJCTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON paOOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOH JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHHIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIATh POJIM ¢ YYETOM MHEHUI
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEJEHUE B pPA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe ieiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATh IO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHHs] PAacCUYETHBIX M Kadye€CTBEHHBIX 3a]ad, ILJIaH
BBIMIOJTHEHUS] TMpaKTU4YecKol paboThl € YYETOM UMEIOUIMXCA PECYpcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIcHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 0071acTU (PU3HUKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B JESITEIBbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIeKCUH TSl OLICHKH CUTYaIH, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;



NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX TIPU aHATU3E PE3YJIbTATOB JICSTEIbHOCTH,

MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U aPT'YMEHTBI IPYTUX [IPU aHAJIU3€ PE3YIbTAaTOB ACITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B mporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMBbI 110 (pU3HKe ISt
YPOBHSI CpEAHET0 00IIero oO0pa3oBaHUs y OOYYAIOIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANoJIaranui choOpMHUPOBAHHOCTS:

CaMOCO3HaHM, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;

caMOperyJIMpPOBaHNUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHUE TPUHUMATH OTBETCTBEHHOCTh
3a CBOE IIOBCACHUC, CHOCOGHOCTB AAlITUPOBATHCA K SMOIIMOHAJIbHBIM U3MCHCHUAM U MTPOABJIATH
rMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEMJIEHHE K OCTIDKCHHIO IEIU M YCIEXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB UCX0Os N3 CBOUX BOSMO)KHOCTeﬁ;

OMIIaTuH, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHUMATh OMOIHOHAJIBHOC COCTOSAHUC IOPYIuX,
YUYHUTBIBATH €0 MPH OCYIIECTBICHUH OOIICHH S, CIIOCOOHOCTh K COYYBCTBHUIO M COIEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOILICHHUS C APYTHMH
JFOAbMU, 3200THTHCS, IPOSBIISTH MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (PU3MKU B (HOPMHUPOBAHUM COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKON
JESATEIILHOCTH JIIOEH;

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJEeH: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJIENU
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€JN, TOUCUHBIH JIEKTPUUYECKHUM 3aps] MpU peleHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BELIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPAMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKEHUE 10 OKPY)KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, i dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00bEMA TeJl PU HarpeBaHUU (OXJIaXKACHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, IIOBBIIICHNE JABJICHUS r'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b
MEXIy IapaMeTpaMHu COCTOSIHHSA Ta3a B HM30IPOIECCaX, DJIEKTPHU3alus Tel, B3aUMOJACHCTBUE
3aps/0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIIONIB3Ys (PU3UYECKUE BEIWYMHBI: KOOPIUHATA,
IyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHJIa, UMITYJIbC Tejaa, KWHETHYeCKas
SHEprusi, NMOTEHUMalbHAs DSHEPTUs, MeXaHHueckas paboTa, MeXaHM4YecKas MOIIHOCTb; IMpHU
OTHMCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAYCHUS
U €IUHHIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIC TEILIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHHSA, HCIIONb3Ys
¢u3nueckue BENWYMHBL: JAaBJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKas SHEprus
XAOTUYECKOTO0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO



TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod(pUIMEHT MOJEe3HOro JEeHCTBUS TEIJIOBOTO
JBUTATEIS; IPH ONMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O0O0O3HAYCHWS W EIAWHWIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (QU3NICCKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONUCHIBAaTh M3YYEHHBIE SJIEKTPUUECKHE CBOWCTBA BELIECTBA U SJIEKTPUUYECKHE SIBJICHUS
(mportiecchl), UCTIONB3YS (GU3UYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUIECKOE TOJIE,
HaMpPsSOKEHHOCTh TMOJIS,, TOTEHLHMAN, Pa3HOCTh MOTEHIMAIOB; IPU ONHCAHUM TPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3yEMbIX BEJIWYHH, WX OOO3HAUYEHUS W EAUHHIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHMUUHY C APYTUMHU BEIMUYUHAMU;

AHATM3UPOBATh (U3NYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHUS] UMITYJIbCa, IPUHLIUN CYNEPHO3ULUN CUJ, IPUHLUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEIHEH KHUHETHYECKOW HSHEPrHHM TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C a0COJIIOTHOM TeMIlepaTypoi, MepBbIA 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHEHUs
AIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBUA (TpaHUIlbI, 00JaCTH) TIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIUH, TPHOOPOB U TEXHUYECKUX YCTPOICTB;
pasiuyaTh yCIOBUS UX O€30IaCHOTO MCIOJIb30BAHUS B IOBCETHEBHON KU3HU;

BBIMIOJHATh JKCIEPUMEHTHl 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpPMYITHUPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, IPOBOIUTH OIBIT U (JOPMYJIUPOBATH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPHU ITOM
BBIOMpaTh ONTUMANBHBIA CHOCOO H3MEpPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OICHKHU
MOTPELIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH MEXAY GU3NUECKUMHU BETUYMHAMU C UCTIOJIb30BAHUEM MPSMBIX
U3MEpPEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh PE3YyJbTAaThl IMOJIY4YEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEIHYMH B B TaOIUI] U TpadUKOB, 1eJaTh BEIBOJBI 10 PE3ylIbTaTaM
WCCJICIOBAHMS;

coOmo1aTh MpaBwiia 0E30MAaCHOTO TPy/a MPH MPOBEACHUH HCCIECIOBAHWM B pPaMKax
y4eOHOrO0 9SKCIEPUMEHTa, YUeOHO-UCCIECNOBATENLCKOH M TMPOEKTHOW JESATENbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYAOBAHNUS;

pemath pacu€THBIE 3aJadyd C SIBHO 3aJaHHON (PU3WYECKONW MOJENbIO, HCIOIb3YsI
(bu3uYecKre 3aKOHBI U MIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4ll BBIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKUE BEIHUYMHBI M (POPMYIBI, HEOOXOAMMBIE I €€ pEIIeHUs,
MIPOBOAMTH PACUEThI U OLIEHUBATH PEATbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKO BEeTHUNHBI,

pemiaTh Ka4yeCTBEHHBIE 3aJjad: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IETIOUKY
PacCyXJIEHUI ¢ OTIOPOi Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS,

MCIIOJIL30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAIIMOHHBIE TEXHOIOTUN
JUTSL TIOUCKA, CTPYKTYPUPOBaHUWs, HWHTEPIPETAllMd W TPEJCTABICHUsS Yy4eOHOW W HAy4dHO-
NOMYJSIPHOM MH(pOPMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MoJTy4aeMyro HH(OpMaIuio;

MPUBOJUTH MPUMEPHI BKJI/Ia POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,



HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOM KU3HU JIsl O0eCTieueHus
0€30MacHOCTH TP OOPAIEHUU C MPUOOPAMH U TEXHHUECKUMHU YCTPOUCTBAMHU, JJII COXPaHEHUS
3JI0POBbsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEH cpejie;

paboTaTh B IpyIIE C BBHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TpyNNbl, palMOHAIbHO pacHpeneNsaTh OOA3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYAlUsIX, aJICKBAaTHO OIICHWBATh BKJIAJ] KAXKJIOTO M3 yYACTHUKOB TPYIIIHI B

pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.
K konny ooyuyenus B 11 kiacce npeqmeTHbie pe3yIbTaThl:

Ha3Banue IIpeamerHbie pe3yabTaThl MertanpeamMeTHbie JIMYHOCTHDBIE
pa3neia pe3yabTaThl pPe3yabTaThl
YYeHHK HAYYUTCS YYeHUK TOJTYyIHT
BO3MOKHOCTh
HAYYHThCS
11 knacc (2 uaca 6 nedentro, umozo 68 uacos)
Jaexkrpoaunamu | IIpaBuneHO —  OnwuceBate U | Ilpueooum npumeput Omnpenensier
Ka ( TPaKTOBaTh CMBICH | OOBACHATE QUBHICCKUC | ppaxmuueckozo BEJTHUNHY I
NPOJ0JIKEHHE) TOHATHH ~ MarHuTHOE | SIBJICHHS 1 CBOWCTBA UCHOIb306AHUA HaInpaBIcHUE CUITBI
ToJIe, TeN: .
dusuueckux 3nanuii: Awmriepa 1 CHITBI
3JIEKTPOMArHUTHOE 3JIEKTPOMArHUTHYIO
noue, MArHHTHAS | HEYKIHIO, 3aKOHOB Jlopenna, mpuMeHsieT
MHIYKLIHS. CMbicn | uHTEpEpEHLHIO, ANEKTPOAUHAMUKH B npaBwio JleHma ms
¢u3nUecKUX BEIMYMH: | AU(PAKIHMIO, SHEPIrCTHKE; OIIPEICTICHUA
MarHUTHBIN IIOTOK, | pPacIpOCTpPaHEHUE pa3JINYHBIX BUJIOB HanpaBJICHUs
I/IH}IyKI_[I/ISI MAarHuTHOI'O 3J'IeKTpOMaI‘HI/ITHI)IX 3J'IeKTpOMaFHI/ITHI)IX I/IH[[yKI_[I/IOHHOFO
MO, MHIYKTHBHOCTD, | BOIH; BOJHOBLIE WanyderHit Ui TOKA.
SHEprus MAarHUTHOTO | CBOWCTBA CBETa;
pa3BI/ITI/I${ pazu/Io nu
oIS, MoKazareib | M3IydyeHHEe U .
TIPEITOMIICHHUS, MIOTJIOIIEHHE CBETA TEICKOMMYHHKAIIMH
OITHYECKAS CHJIa | aTOMOM; peliaTh
JIMH3bI MarduTHas 3KCHepI/IMeHTaJ'H)HI)Ie,
I/IH}IyKI_[I/ISI KAQYCCTBCHHBIC U
CMpIcT  (QU3UYECKUX | KOJUYECTBEHHBIE
3aKOHOB: 312491 OJIUMITHATHOTO
3HeKTpOMaFHHTHOﬁ ypOBHﬂ CJIO)KHOCTH,
WHIYKIWH, WCIONB3YS (hU3HUECKUE
MPETOMIICHUS 1 | 3aKOHBI, a TAKXKe
OTpaXKeHUs CBETa | ypaBHECHUS,
MarauTHoe IoJie TOKA. | CBSI3bIBAIOIIKE
SIBnenune (huznveckue
3JIEKTPOMArHUTHOMN BEJINYUHEI,
WHIYKIHH. aHAITM3UPOBATh
B3anmocss3b IPaHULb
AIIEKTPHIECKOTO U | IPUMEHUMOCTHU
MarHUTHOTO noJyiel. | PU3MUECKUX 3aKOHOB,
CBoOOIHEIE IMIOHHUMATb BCEOOIINIA
3JEKTPOMAarHUTHBIE Xapakrtep
KoJsie0aHusI. (hyHIaMeHTaIBHBIX
DNEKTPOMAarHUTHOE 3aKOHOB U
oJie. OTPaHUYCHHOCTh
DNEKTPOMArHUTHBIE HCIIOJIb30BaHUS
BOJTHBI. BoaHOBBIE | YaCTHBIX 3aKOHOB;
CBOMCTBa cBeta. | opmymupoBats U
Paznuunsie BHJIBI | pemiaTh HOBBIC 3a/1a4H,
3JICKTPOMAarHUTHBIX BO3HHUKAIOIIUC B XO/I¢
M3TydeHUd W uX | y4eOHo-
MIPAKTUICCKIE HCCIICOBATEILCKOM 1




INpUMEHEHUs. 3aKOHBI | MPOEKTHOM
pacmpocTpaHEeHUs JIESTEIbHOCTH;
CcBeTa. OnTnyeckue | ycOBEpIICHCTBOBATH
pUOOPEIL. TIPUOOPHI  METOIBI
HCCIIEZIOBaHNS B
COOTBETCTBHH C
MOCTaBJIEHHON
3a7aveit;
UCIIOJIb30BaTh METOJIBI
MaTeMaTH4eCcKOTo
MO/JICTIMPOBAHMUS, B TOM
YHCIIe TIPOCTEHIINE
CTaTHCTHYECKHE
METOJIBI IS
00paboTku
pe3ysIbTaToB
9KCIIEPUMEHTA.
Kose6anus u [IpaBunsHO omnpenesiaTh: Xapakrtep | Breipaxkaer onpenenser:
BOJIHBI TpaKTOBAThL CMBICI (hU3MYECKOro mporecca | 3aBUCHMOCTh MEKIY xapaxkrep
TIOHSTHH:  pE3OHAHC, no rpaduky, Tabiuie, | BeJIMIHHAMHU Ha (usndecKoro
CMBICIT (pU3NYECKIX .
¢dopmyie; rpaduke, onpezaenser npotecca 1o
BEJIMYUH: TIEPHO],
4ACTOTa, AMILTHTY,Ta CKOPOCTb JABMKCHHSA rpaduky, Tabmuue,
KoJeGaHuil, UIMHA 00BEKTA, IMITYJIEC bopmye;
BOJIHBI, BUJIbI BOJIH ,OHEPTUIO, PEIIaeT XapaKTepu3yeT
3a7a4M Ha CHCTEMHYIO CBSI3b
OTIpEJICTICHUE BEJINUUH, | MEXIY
XapaKTepU3YIOIINX OCHOBOIIOJIATAIOLIHM
PENSTUBUCTCKHUE 1 HAy4YHBIMU
MPOLIECCHI, BEIMYMHBL. | MOHSTHIMHU:
MPOCTPAHCTBO,
BpeMsi, MaTepus
(BemiecTBO, MoJIE),
JIBIDKEHHUE, CHJIa,
SHEPTHS;
Onrnka. [paBuiabHO OnuceiBaTh U Bripaxaer oTIpezienIsieT:
OcHoBBbI TPaKTOBATh IIOHATHA aHaJIM3UpOBATH 3aBUCHMOCTb MEXIY Xapakrep
CrenuaIbLHO IpOCTPaHCTBO 1 BPEMAL. | HOTYICHHYIO B BEJIMYMHAMH Ha (usndeckoro
OTHOCHUTENBHOCTD pesysbTare
Teopuu rpaduke, onpezesnser nporecca 1o
MPOMEXXYTKOB MPOBEJICHHBIX
OTHOCHTENBHOCT | ooy busHaeckix CKOPOCTb JABM)KEHUS rpa¢uxy, Tabnmie,
n OTHOCHUTENBHOCTD 9KCIIEPUMEHTOB 00BEKTa, HMITYIIhC opmyue;
JIMHEHHBIX pa3MepoB. nHdopmanmio, ,OHEPTHUI0, pelIaeT XapaKTepu3yeT
XapaKTepu30BaTh OTIpEeNIeNATh e 3aJa4M Ha CHCTEMHYIO CBSI3b
CHCTEMHYIO CBSI3b JIOCTOBEPHOCTb; OTIpe/eNeHe BEIUIHH, | MEXIY
MExIy TIOHUMATL H OOBACHATE XapaKTepU3yIOMINX OCHOBOIIOJIATAIOLIM
OCHOBOIIOJIATAIOUIMMH | CHCTEMHYIO CBSI3b
) PENSATUBUCTCKHUE 1 HAyYHBIMU
HAYYHBIMH MOHSITUSMH: | MEXIY
TIPOCTPAHCTBO, BpeMs, | ocHOBomonarafomumy | TPOUCCCRL, BETHIMHEL | MOHATHAMM.
MaTepusl (BEIECTBO, HAy4HBbIMH IOHATUAMU: HIPOCTPAHCTBO,
nose), ABMKEHUE, MPOCTPAHCTBO, BpEMs, BpeMsi, MaTepus
CHJIa, DHEPTHS; marepusi  (BeLIECTBO, (BemecTBo, MOTTE),
MOHUMATbh U ToJie), IBKeHUE, ChiIa, JBYOKEHHE, CHJIA,
OOBSACHSTH SHEpTUs; SHEPTHSL
LIETIOCTHOCTh pemats
(usmueckoi Teopum, 9KCTIEPUMEHTAIbHEIE,
pas3nuyaTh TPAHULEI €€ | KaYECTBCHHBIC u
MPUMEHNUMOCTH U KOJIMYECTBCHHBIE




MECTO B psAY IPYTHUX

3aJa4yu OJIMMIIMAaJJHOI'O

(hM3NIECKUX TEOPHii; YPOBHS  CIIOXHOCTH,
BIIAJCTh IPHEMaMH | UCHOIB3Ys (pU3NIECKHEe
MOCTPOCHHS 3aKOHBI, a  TaKke
TEOPETHIECKUX YpaBHEHHS,
JIOKa3aTeNnbCTB, a CBSI3BIBAIOIINE
TaKXKe (uznueckue
MPOTHO3UPOBAHUS BEJIMYHMHEI,
ocoOeHHOCTEN aHAITM3UPOBATh
MPOTCKAHUS TPaHUIIBI
(hM3MYECKUX SIBICHUIA U | IPUMECHUMOCTHU
MPOIIECCOB HA OCHOBE (hU3UYECKUX 3aKOHOB,
MOJTYYCHHBIX MOHUMATh  BCEOOINUI
TEOPETUIECKUX XapakTep
BEIBOJIOB 1 (hyHIaMEHTAITBHBIX
JTOKa3aTebCTB; 3aKOHOB u

OTPaHUYECHHOCTh

HCTIOIb30BaHUS

YaCTHBIX 3aKOHOB;

KBanroBas [TornMAaTh CMBICT Onucvleamsp u | OBIAJICHUC HABBIKAMU c(hOpMHUPOBAHHOCTH
¢usuka. Gusnka | NOHATUIL .aTOM, KBAHT, | 00bACHAMb CaMOCTOSTEIILHOTO MMO3HABATEIbHBIX
aroMa u (doToH, aTOMHOE AP0, | usuueckue aeneHusn HpHO6PeTeHH$[ HOBBIX | HHTEPECOB HA OCHOBE
ATOMHOTO SIpa Je(EeKT MacCHhl, u  ceoiicmea  men: | SHaHWii, OpraHU3aLMN pa3BUTHS
SHEPIuUs CBSI3H, W3JTy4YCHUE U | y4cOHOI AEATCILHOCTH, | HHTCIUICKTYAIbHBIX U
PaTnOaKTUBHOCTH, MOTJIONICHHE CBETa | MOCTAaHOBKH IIEJNICH, TBOPYCCKHUX
HOHU3HPYIOIIee aTOMOM; HpPUEOOUmMb | TUIAHUPOBAHMUS, crocoOHOCTEH
U3Iy4IeHUE npumepbl CaMOKOHTPOJIS X OLICHKH| YUaIIXCs;
CMBICIT bu3UYeCKUX | npaKmuueckozo pe3yIbTaTOB CBOCH yOeXKIEHHOCTD B
3aKOHOB, NPUHIUIIOB U | UCHONb306ANUSA NIESITeTbHOCTH, BO3MOKHOCTH
MOCTYIATOB ¢usuueckux 3nanuii: | yMEHWSMH IIPEABUACTH | IMO3HAHWHU NPHUPOEI,
(dropMymEpoBKE, pa3IMIHBIX BUJOB | BOSMOJKHBIE PE3YNBTATEI | B HEO0XOIUMOCTH
3JIEKTPOMArHUTHBIX CBOMX JICHCTBUI; pa3yMHOTO
TPaHHIIbL W3JTy4ICHUI JUIS | aHAJIM3UPOBATh U HCTIOIb30BaHUS
MPUMEHHMOCTH): pasBuUTHS  pamMo W | mepepabaThIBaTh JOCTHKCHUH HAayKU U
3aKOHBI OTPAXEHUSA U | TEIEeKOMMYHUKALUH, IOy YEHHYIO TEXHOJIOTUH IS
IpENOMIICHHS  CBeTa, | KBaHTOBOH GM3uMKH B | MHGOpPMAIUIO B JajbHEUIero
TOCTYJIAThI CO3/IaHUH SIIEPHOM | COOTBETCTBHUH C pa3BUTHS
cremmanbHoli  Teopuy | 2HEPTETHKH, 1a3€pOB; MTOCTaBJICHHBIMHU Y4eJI0BEYECKOTO
HpUHUMAMb U Ha | 33/1a9aMH, BBLICIIATH oOriecTBa,
OTHOCHUTEIILHOCTH,

OCHOGE NOJIPYEeHHBIX | OCHOBHOE COJIEPKAHUE | CAMOCTOSTEIHHOCTB B
3aKOH CBSH MACCRl | 50 gyyy MPOYHUTAHHOTO TEKCTa, | IPUOOpPETCHUU
SHCpruy, 3aKOHBL | cqmocmonamensno HaXOJIUTh B HEM HOBBIX 3HAHWHA U
tdhotoaddekra, ouenueamso OTBETHI HA MPAKTUIECKHUX
MOCTYJaThI Bopa, 3aK0OH I/IH(i)OpMa[H/I}O, IIOCTABJICHHBIC yMeHI/If/'I;
PaIMOAKTHBHOTO COJICPIKAILYIOCS B | BONPOCHI M U3J1araTh TOTOBHOCTB K BBIOOPY
pacmaa; BKIAL coobmennsax  CMMU, | ero; KU3HEHHOTO ITyTH B
I — a WurepHere, HayuHO- | (hopMHpOBaHHUE COOTBETCTBHUH C

TOITYJIAPHBIX CTAThAX, yMeHI/Iﬁ pa60TaTb B COOCTBEHHBIMH
3apYOeIKHBIX  YHCHBIX, | yononb3oBath r MHTEPECAMH U

pyIIIe ¢
OKasaBInX IpHOOpETEHHEIE e — BO3MOXKHOCTSIMHU;
HauOONbIIEE  BIUAHUE | ppopno YMEHHSA B S (dhopmupoBaHue
Ha pa3BUTHE QU3UKH NpaKTHYECKOit . LICHHOCTHBIX
COILMATBHBIX POJICH,

JIEATEeILHOCTU U
[TOBCEHEBHOM KU3HHU:
IUTSL 00eCTICUEeHUS
0e30IMacHOCTH
KU3HEAEITENLHOCTH B
nporiecce
HCIIOJIB30BAHUS

MPEACTABIISATh U
OTCTanBaTh CBOM
B3TISIIBI, BECTH
JIUCKYCCHIO

OTHOILLEHUH APYT K
IPYTY, YIUTEIIIO,
aBTOpaM OTKPBITUH U
HM300peTeHUH,
pe3ynIbTaTamMm
00y4eHHUs.




TPaHCIIOPTHBIX
CPEICTB, OBITOBBIX
AIIEKTPOTPHUOOPOB,
CPEICTB pamuo- ’
TEIEKOMMYHHUKAIIHOHH
OH CBSI3M.; OLIEHKHU
BIIMSIHUSL HA OPTaHU3M
YeNIOBEKa U IPyTHe
OpTaHU3MBI
3arps;3HEHUS
OKpYXarolei cpenspl;
panMoHAIHLHOTO
MIPUPOAOTIOIH30BaHUS
Y 3aIUTHI
OKpY’KaIoIIeH Cpepl.

Crpoenne
Bcenennoii

ITonumate cMBICH
MMOHSATHI BCEIICHHAS,
rajakTHKa, COTHCYHAs
cucTeMa. 3HaTh
pacnosoXeHue
OOJIBIINX IIJIAHET C UX
CITyTHUKAMH U TUIAHET-
KapJIMKOB B MOPSIIKE
UX yAAJIEHUs OT
COJIHIIA; 3HATh
CTPOEHUE U
MIPOUCXOXKICHUE
COJIHEYHOM CHCTEMBI;
YMETh pacro3HaBaTh
maneTel ConHeYHOM
CHCTEMEI; 3HATh
CTpoeHue aTMochepbl
3emiid; CTpoeHue
IUIAHET; CTPOEHUE
COJIHLIA; CTPOEHUE U
3BoIIOIHS BeenenHon

HCTIOJIb30BATh 3HAHUS
B ITOBCETHEBHOM
SKU3HU IS
obecneueHus
0e30IacHOCTH, IS
COXPaHCHHS 3/J0POBbS
U COOJIIOACHUS HOPM
9KOJIOTHIECKOTO
MTOBE/ICHUS B
OKpYIKaloIel cpene;
MIPUBOJINATH MPUMEPHI
MPaKTUIECKOTO
HCTIOJIB30BAHUS
(hu3n9ecKHX 3HaHUil 0
CTPOCHUU U 3BOJIOINU
Bcenennoit u nx
(hM3MYECKUX 3aKOHAaX.

OBJIAICHHE HaBbIKAMU
CaMOCTOSATENIEHOTO
MpUOOpEeTEeHUsT HOBBIX
3HAHUU, OPraHU3ALUU
y4e0HOI NeATeTHbHOCTH,
MTOCTAaHOBKH IIeTIeH,
TUTAHUPOBAHHS,
CaMOKOHTPOJISI U OLICHKH
pe3yIBTaTOB CBOCH
TIESITeTbHOCTH,
YMEHHUSAMH NPEIBUACTD
BO3MOJKHBIE PE3YIbTATHI
CBOMX JICHCTBUH;
aHATM3UPOBATh U
nepepabaTbIBaTh
MOJyYCHHYIO
HHPOPMAIIHIO B
COOTBETCTBHUH C
MTOCTaBJICHHBIMHU
3aJjauaMH, BBIICISATh
OCHOBHOE COJICpKaHHe
MIPOYUTAHHOTO TEKCTa,
HaXOOUTh B HEM
OTBETHI Ha
MOCTaBJICHHBIE
BOTIPOCHI U M3JIaraTh
ero; GopMHpOBaHHE
yMeHUi paboTaTh B
rpymnme ¢
BBINOJIHEHUEM
Pa3IMYHBIX
COLIMANIBHBIX POJIEH,
HpPEeJCTaBIATh U
OTCTamBaTh CBOU
B3TJIAIBI, BECTH
JIUCKYCCHIO

CdhopMUpOBaHHOCTH
M03HABaTENbHBIX
HMHTEPECOB Ha OCHOBE
pasBuTHA
HMHTEJUICKTYaJIbHBIX U
TBOPYECKHUX
crocoOHoCTeH
YYaIIuXCs;
yOeXKIEHHOCTD B
BO3MOKHOCTH
MO3HAHUU PUPOJIBI,
B HE0OXOIMMOCTH
pazymMHOTO
HCTIOJIb30BaHUS
JIOCTUKEHUHN HAYKU U
TEXHOJIOTUH JJIsT
HaJIbHEHNIIIErO
pa3BUTHA
Y4eII0BEYECKOTO
o011ecTBa,
CaMOCTOSITENIEHOCTh B
proOpeTeHnH
HOBBIX 3HAHUH U
MIPaKTUIECKHUX
YMEHH; TOTOBHOCTh
K
BEIOOPYKU3HEHHOTO
IIyTH B COOTBETCTBUU
C COOCTBEHHBIMHU
HHTEpPECaMU U
BO3MOXHOCTSIMU;
¢dopmupoBanue
LIEHHOCTHBIX
OTHOUIEHUH JpYT K
JIPYTY, YUUTEIIIO,
aBTOpaM OTKPBITUH U
HM300peTeHUH,
pe3ynIbTaTamMm
00y4eHHUS.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonnuecTBo gyacos
Ne i/t HammeHoBaHme pa3aesioB U TeM MPOTPaMMEL B KoHTponbHele I[IpakTuyeckue OnexTpoHHBIE (IU(PPOBEIE)
cero paboThI paboThI 00pa3oBaTeNbHBIC PECYPCHI
Pazpen 1. ®DUSUKA U METO/Ibl HAYYHOTI'O ITO3HAHU A
11 ®Du3KKa U METO/AbI HAyYHOTO TIO3HAHUS 2 bubmorexa [IOK
' https://m.edsoo.ru/7f41bf72
HWroro no paznmery 2
Paznen 2. MEXAHUKA
bubanoreka [JOK
21 Kunewarika ° https://m.edsoo.ru/7f41bf72
bubamorexa [JOK
22 Jlusamuica ! https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
2.3 3aKOHBI COXpAaHCHUS B MCXaHHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro no pasnery 18
Paznen 3. MOJIEKYJISIPHA A ®U3NKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM TEOpHH 9 1 bubmorexa LOK
' YIAp P https://m.edsoo.ru/7f41bf72
bubnnorexa [IOK
32 OcroBbI TepMOAHHAMHIH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTOsTHUS BemecTBa. Da3oBbie 5 bubaunoreka [JOK
' epeXo;Ibl https://m.edsoo.ru/7f41bf72
HWroro no paznmery 24
Paznen 4. DJIEKTPOMMHAMUNKA
Bbubnuoreka [IOK
4.1 nexTpocTaThKa 10 1 https://m.edsoo.ru/7f41bf72
4.9 TlocrosiHHbIM anekTpuueckuit ToK. Toku B 12 bubamorexa [JOK
' Pas3IMYHBIX Cperax https://m.edsoo0.ru/7f41bf72
HWroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
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11 KJIACC

KomnaecTBo gacoB

Ne /mt HammenoBan#e pa3enoB u TeM MPOTpaMMbI B KoHTpobHbIE IpakTuyeckue OnexTpoHHBIE (TH(POBEIE)
cero paboThI paboThI 00pazoBaTesbHbIC PECYPCHI
Pazpen 1. SJIEKTPOAMHAMUKA
bubanoreka [JOK
11 MarnauTtHoe noje. DIeKTpOMarHUTHasE UHIYKITUS 11 1 3 https://m.eds00.ru/7f41c97c
HWroro no paznery 11
Paznen 2. KOJIEBAHU S Y BOJIHBI
bubaunoreka [JOK
2.1 MexaHuuecKkue 1 dJIEKTPOMarHuTHBIE KOJieOaHus 9 1 https://m.eds00.ru/7f41c97c
bubamorexa [JOK
2.2 MexaHU4YeCcKHe U JIEKTPOMarHUTHBIE BOJHBI 5 1 https://m.eds00.ru/7f41c97c
bubanorexa [JOK
23 O 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 24
Paznen 3. OCHOBBI CHEHHAHBHOﬁ TEOPUU OTHOCUTEJIbBHOCTU
3.1 OCHOBBI CIIEIHAILHON TEOPUH OTHOCHUTEILHOCTH 4 1 bubmorexa LOK
' B P https://m.edsoo.ru/7f41c97c
HWroro no pasueny 4
Pasznmen 4. KBAHTOBAS ®U3UKA
. bubarorexa [TOK
4.1 DJIeMeHTHl KBAHTOBOW ONTHKH 6 https://m.eds00.ru/7f41c97c
bubarorexa [TOK
4.2 Crpoetine atoma 4 https://m.edso00.ru/7f41c97c
bubnnorexa [IOK
4.3 ATomHOe A1pO ° https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODU3UKU
Bbubaunorexa [IOK
5.1 DJIeMEeHTBI aCTPOHOMUH U acTpOPU3NKH 7 1 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE
6.1 O6o0maromniee MOBTOPEHUE 4 bubmorexa LHOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazueny

PesepBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68










