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IHHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 ypoBHS Ha ypOBHE CpeIHEro oOIiero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE IMIOJIOKEHWH W TpeOOoBaHMH K pe3yibTaTaM OCBOSHHS OCHOBHOH 0O0pa30BaTelIbHOW IPOrpaMMBL,
npencraBieHHeIx B @I'OC COO, a Take ¢ yd€toM (enepanbHON paboyeil MporpaMMbl BOCIUTAHUS W
KOHIENIINHA TIpenojgaBaHus y4deOHoro mpemmera «Pusnka» B 00pa30BaTENbHBIX OpraHu3amusax Poccuiickoit
denepanuy, peann3yoUIMX OCHOBHBIE 00pa30BaTeNbHbIE TPOTPAMMBI.

Copeprkanne TporpamMMmbl 1o (pu3MKe HampaBiIeHO Ha (OPMHUpPOBAHHME €CTECTBEHHO-HAYYHOW KapTHHBI
mupa oOydatomuxcs 10-11 kmaccoB mpu oOydennmn mx ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesiTelnbHOCTHOTO moaxoaa. [Iporpamma no ¢usuke coorBeTcTByeT TpeboBanusiM @I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM M METanpeAMETHBIM pe3ylibTaraM oOyueHHs, a TaKKe YYUTHIBACT HEOOXOAUMOCTD
peanm3anuy MEXNIPEAMETHBIX CBA3eH (U3NKA C eCTEeCTBEHHO-HAyYHBIMH YYeOHBIMH TpenMeramMu. B Heit
OTIPEIEIISAIOTCSI OCHOBHBIE LIEM M3Y4YeHUS! (U3UKH HA YPOBHE CpeaHero oOIero oOpa3oBaHUs, IUIAHUPYEMBbIC
pe3yabTaThl OCBOCHUS Kypca (U3UKH: TMYHOCTHBIE, METalpeIMETHEIC, IpeIMETHBIC (Ha 6a30BOM ypPOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYAET:

o IUTaHUPYEMBIE PE3YJIbTaTbl OCBOEHHMS Kypca (QHU3MKHM Ha 0a30BOM YPOBHE, B TOM YHCIE
MPEIMETHBIE Pe3ybTaThl 10 rojaM 00yUCHHUS;
. coJep>kanue yueOHoro npeaMeta «Pu3ukay 1o rogam oOyueHHS.

Odwusnka Kak Hayka 0 HauboJee OOMIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B Ka4ecTBEe y4yeOHOrO MpeaMeTa B
IIIKOJIe, BHOCHUT CYIIECTBEHHBIN BKIIAJ B CUCTeMYy 3HaHWU 00 okpyxaromem mupe. [IkombHBI Kype (HU3HKH —
CHCTEMOOOPAa3yIOIINH 17151 €CTECTBEHHO-HAYYHBIX yUCOHBIX MPEIMETOB, IOCKOIBKY (PM3NUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOILIECCOB W SIBJICHWH, M3y4aeMbIX XUMHEH, OHONOTHel, ¢u3mueckol reorpadueld ¥ acTpOHOMHEH.
Hcnonb3oBaHne W aKTUBHOE TMPHMEHEHHE (HU3MYECKUX 3HAHUH ONpeneNseT XapakTep H  Pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJIOTHMH B cdepe SHEPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IIOMYYEHHS HOBBIX
MaTepHajoB C 3aJaHHBIMHU CBOHCTBaMU U Jpyrux. Vzyuenne Qpu3nku BHOCHT OCHOBHOHM BKIaa B ()OPMHPOBaHHE
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa O0ydJaromuxcs, B (OpMHUPOBaHWE YMEHUH TPUMEHSTh HAyYHBIA METOJ
MO3HAHUS ITPY BBIIIOJTHEHUH UMH YU€OHBIX HCCIIEIOBAHUM.

B ocHOBy kypca ¢usukm uia ypoBHS cpelHero oOuiero oOpa3oBaHUs MOJOXKEH PAN UAEH, KOTOpbIE
MOJKHO pacCMaTpUBaTh KaK MPUHIIMITBI €T0 TOCTPOCHHSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypcC SBJISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COICPIKHUT
MaTepHal U3 BceX paszenoB (U3MKH, BKIIIOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOM (U3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUU ¢ Hell MaTepual Kypca GU3UKH OOBEIMHEH BOKPYT (U3HMUECKHX
Teopuii. BemymuMm B Kypce sBisieTcs (OpPMHpOBaHHE NPEACTaBICHHH O CTPYKTYPHBIX YPOBHSIX MaTepuw,
BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuszanusi nmpeamnosiaraeT HCIOIb30BAHWE T'YMAaHUTApHOTO IMOTEHLMANA
¢u3nUecKkoii HaAyKH, OCMBICICHHE CBSI3U pa3BUTHA (U3MKM C pa3BUTHEM OOMIECTBa, a Takke ¢
MHUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU U SKOJIOTHYECKUMHU POOIeMaMH.

Hoes npuxnaonoti nanpaerennocmu. Kypc ¢usnku mnpezamosaraeT 3HaKOMCTBO C IIHPOKHUM KpPyroM
TEXHUYECKUX U TEXHOJIIOTHUECKHUX MPUIIOKESHUH H3YUEHHBIX TEOPHUI 1 3aKOHOB.

Hoesa skonoeusayuu peannusyeTrcs MOCPEACTBOM BBEICHUS HIEMEHTOB COJCP)KaHHSA, MOCBSIIEHHBIX
9KOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHMKH M TEXHOJOTUH, a Takxke
o0cy>kaeHus TpobIeM palnoHATILHOTO IPHPOIAOTIONB30BAHHS M AKOJIOTHUECKOHM 6€30MacHOCTH.

Crep>XHEBBIMH DJIEMEHTAMH Kypca (HU3MKH Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUs SBISIOTCS
¢usnueckue teopun ((HOpMHPOBAHHE MPEIACTABICHUI O CTPYKType MOCTPOSHHs (PU3MYECKOH TEOpHH, POJn
(yHIaMEHTaIbHBIX 3aKOHOB M MPHHLUIIOB B COBPEMEHHBIX IMPEJCTABICHUSX O TMPHPOJAE, TIpaHMLaxX
MPUMEHHMOCTH TEOPHH, JIJIsl OTIMCAHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN ¥ MTPOIIECCOB).

CucTeMHO-/1eATeTFHOCTHBIM MOAX0A B Kypce (PM3MKU peau3yeTcsl Mpexkae BCero 3a CUéT opraHu3aliu
SKCHEPUMEHTAIIBHOM JIesITeNbHOCTH o0y4atomumxcs. s 6a30Boro ypoBHs Kypca (PU3MKU — 3TO MCIOJIb30BaHHUE
CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX DKCIIEPHMEHTOB M J1abOpaToOpHBIX padoT, KOTOPBIE B MpOrpamMme o
¢m3nKe 00bETUHEHB! B OOIIMI CIUCOK YYEHHMUYECKHX MPAKTHYeCKHX paOoT. BrigeneHue B yKa3aHHOM IepedHE
1a00paToOpHBIX paboT, MPOBOIUMBIX JUISI KOHTPOJISI U OLIEHKH, OCYIIECTBIACTCS Y4aCTHUKaMU 00pa30BaTeIbHOTO
nporecca UCXOAs U3 0OCOOEHHOCTEH IIaHNPOBAaHMS U OCHAIIeHus kabuHera ¢usuku. [Ipu sToM obecneunBaeTcs
OBJaZicHuEe OOYYaIOIMMHUCS YMEHHSIMH IPOBOANUTH KOCBEHHBIE HW3MEPEHHs, WCCIICNOBAHUS 3aBUCHMOCTEH
(U3NUECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEI0KEHHBIX THITOTES.

Bonbuioe BHUMaHue yAenseTcsl PeleHUIO PacuETHRIX M Ka4eCTBEHHBIX 3a7ad. [Ipu 3ToM 1t pacu€THBIX
3a7a4 MPHOPUTETOM SBISIIOTCS 3a7adyd C SBHO 3aJaHHON (DM3MUECKOM MOMENBIO, MO3BOJIAIONINE MPHMEHATH
W3y4YCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasliena Kypca, TaKk M WHTETPUpYs 3HAHHWS U3 pa3HBIX
pazzmenoB. s KauecTBEHHBIX 3a/1a4 MPUOPHUTETOM SBJISIFOTCS 3aaHHs Ha OOBSACHEHHE MPOTEKaHUs (PU3NIECKUX



SBJIEHUH M TIPOIIECCOB B OKPY)KAIOIIEH >KM3HH, TpeOyromme BbIOOpa (U3MIECKOW MOIETH IS CHTYyalluu
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaAKTEPA.

B cootBerctBum ¢ TpeboBanusiMu GI'OC COO k maTtepHaabHO-TEXHUUYECKOMY OOECTICUEHHIO YIeOHOTO
nporecca 0a30BBI YpoBeHb Kypca (HU3MKH Ha YPOBHE CpelHEro obmiero oOpa3oBaHHS JODKEH HM3Y4aThCs B
YCIOBHSAX IIPEIMETHOr0 KaOuHeTa (U3MKM MIM B YCIOBUSAX WHTEIPUPOBAHHOIO KaOMHETa IIPEIMETOB
€CTECTBEHHO-HAYYHOTO IWKJAa. B kabmHeTre (GM3WKHM MOIDKHO OBITH HEOOXOAMMOE JIabopaTopHOEe 00OpYyIOBaHKE
JUIS1 BBITIOJIHEHUST YKa3aHHBIX B MIPOrpaMMe Mo (PU3MKE YUCHHIECKUX TMPAKTHUECKHX Pa0dOT M IEMOHCTPAIIMOHHOE
o0opymoBaHme.

JemoncTpanmonHoe o0opynoBaHue ¢GopMHpPYeTCS B COOTBETCTBHUM C HPHUHIMIIOM MHHUMAaJbHON
JOCTaTOYHOCTH M OOECIeYnBaeT IOCTAaHOBKY IIEPEUMCICHHBIX B NporpamMme Mo (HU3UKE KIIOYEBBIX
JEeMOHCTPALMi Uil MCCIEOBAaHHUS W3y4YaeMbIX SIBICHHHA M MPOLECCOB, SMIUPUYECKUX U (PyHIaMEHTATBHBIX
3aKOHOB, UX TEXHUYECKUX IPUMECHEHHH.

JlaboparopHoe oOOpyZOBaHHME Uil YYCHHYECKHX MPaKTHYECKHX paboT QopMupyercss B BuUAE
TEMaTUYeCKUX KOMIUIEKTOB M OOecreuMBaeTcsi B pPacuyéTe OJHOTO KOMIUIEKTa Ha JBYX OOy4aroIuxcs.
Temaruueckue KOMIUIEKTHI J1aOOpaTOPHOro 00OPYIOBAaHUS MHOJKHBI OBITH IIOCTPOEHBI HA KOMILUIEKCHOM
WCTIONB30BaHUN aHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHIE
TUQPPOBBIX JTA00OPATOPHIA.

OCHOBHBIMH LETSAMH H3y4YeHHS (DU3UKH B 001IIEM 00pa30BaHUH SBIISIOTCS:

. (dopMupoBaHHE HMHTEpeca W CTPEMJICHHS OOydaromMXcs K HAayYHOMY HW3Y4YCHHUIO IPUPOJIHL,
Pa3BHUTHE MX WHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEIH;

o pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE MO3HaHUs M (POPMUPOBAHUE HCCIIEI0BATEIBLCKOTO
OTHOWICHUS K OKPY’KAIOIIUM SIBICHHSM;

o (hopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ylibTara U3yYeHUs OCHOB CTPOCHHSI MAaTePHH U
(dyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

o (dbopMupoBaHre yMEHNI OOBSCHATH SBJICHHS C UCIIOJIH30BaHUEM (DU3MUECKUX 3HAHWH M HAYYIHBIX
J0Ka3aTeNbCTB;

o (dbopMHpoBaHUE MPEACTABICHUN O poiu (UKW JAJsl Pa3BUTHSL JPYTHX €CTECTBEHHBIX HayK,

TEXHUKH U TEXHOJIOTUI.
JocTwkeHne 3THX 1ienell obecreunBaeTcsl pelleHreM CIEAYIONINX 3a7ad B MpoIlecce U3y4YeHUs: Kypca
(hM3KKH HA YPOBHE CPEHET0 00IIEero 00pa3oBaHus:

. nproOpeTeHre CUCTEMBl 3HaHUH 00 oOMmMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJII0Yasi MEXaHUKY, MOJICKYJISIPHYIO (U3HKY, IEKTPOIUHAMUKY, KBAHTOBYIO (DPH3HUKY M JJIEMEHTHI aCTPO(U3UKY;

o (dbopMHpoBaHUE YMEHHI NPUMEHSTh TEOPETHUECKUE 3HAHHSA sl OOBSICHEHHS (PUINUECKUX
SIBIIEHUH B IPUPOJIE U TSl IPUHATHS MPAKTHUECKUX PEIIEHUI B TOBCEIHEBHOM KU3HU;

o OCBOEHHE CIOCO0OB PEIICHNs Pa3IMYHbIX 3a7a4 ¢ ABHO 3aJaHHON (U3NUECKOM MOAENIbIo, 3a1ad,
MOJPa3yMEBAIOLINX CAMOCTOSATENFHOE CO3AaHne (PrU3NIecKoil MoaeNu, aleKBaTHON YCIIOBHSM 3a1a4H;

o MOHUMaHWe (U3MYECKHMX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKHUX YCTPOWCTB H
TEXHOJOTHUYECKUX MPOLECCOB, MX BIMSHHSA HA OKPYKAIOLIYIO CPEY;

o OBIIQJICHUE METOJaMH CaMOCTOSITEIBHOTO IUTAHUPOBAHUST W TNPOBEJCHUS  (U3UYECKUX

OKCIICpMMCHTOB, aHaJIM3a W MWHTEpHIpETaln I/IH(i)OpMaI_II/II/I, OonpeacJICHud TOCTOBEPHOCTH IIOJIYUCHHOI'O
pe3yibTaTa;

o CO3JlaHME YCJOBUH Ml Ppa3BUTHA YMEHUH NPOEKTHO-MCCIIENIOBATEIbCKOW, TBOPUYECKON
NesITebHOCTH.

Ha wu3yuenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpeqHero obmiero obpa3oBaHus oTBOAWUTCS 136
gacoB: B 10 kimacce — 68 gacos (2 gaca B Henenro), B 11 kiracce — 68 gacoB (2 gaca B HEJIETIO).

[Ipennaraemeiii B mporpamme 1o (pu3uMKe NepedeHb JIAOOPATOPHBIX M TPAKTUYECKHX PaboT SABISETCS
PEKOMEH/IOBaHHBIM, YYMTENb JeflaeT BbIOOp NpOBEIACHMS J1a0OpPaTOPHBIX pPadOT W OMBITOB C YYETOM
HMHAWBHUIYaJIbHBIX 0COOEHHOCTEH 00YyYarOIuXCsl.



COJEPXAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOT0 MO3HAHUSA

®usnka — Hayka o mpupoae. HaydHnbie MeToabl IO3HAHUS OKPY)KAromero Mupa. Poib skcrepuMenTta u
TEOPHH B TIPOLIECCE IO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe.

MopenupoBanre (U3NYECKNX SBICHWH W mporieccoB. Hayuneie rumote3sr. Dusnyeckne 3aKOHBI U
Teopuu. [ paHUIBI TPUMEHUMOCTH (PU3NIECKIX 3aKOHOB. [[pHHITMT COOTBETCTBUSI.

Pons u mecto Qusuku B QOpPMHUPOBAHMM COBPEMEHHON HAaydyHOHW KapTHHBI MHpa, B MPAKTHYECKOH
NeSITEIHOCTH JIOJIEH.

Jlemoncmpayuu
AHanoroBele U MU(GPOBLIC U3MEPUTETbHBIC TIPUOOPHI, KOMITLIOTEPHBIC TATYHUKH.

Pa3nea 2. Mexanuka
Tema 1. Kunemamuxa

MexaHu4ueckoe JABHXCHHC. OTHOCUTENBLHOCTh MEXaHHYECKOTO

nBkenus. CucremMa oTCuéTa.
Tpaexropus.

[lepememenne, ckopocTh (CpemaHAS CKOPOCTh, MIHOBEHHAas CKOPOCTh) M YCKOPEHHE MaTephaibHON
TOYKH, UX MIPOEKLIUU Ha OCH CUCTEMBI KoOpauHaT. CliokeHue epeMenIeHU U CII0KEeHHEe CKOPOCTei.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE NIBHXKEHHE. ['pauKu 3aBUCHMMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MATEPUATBHON TOUKH OT BPEMEHHU.

CBo0OoHOE TIajicHue. Y CKOpEeHHE CBOOOIHOTO M CHUS.

Kpuponuneitnoe nmwxkenue. JBmkeHne MaTepruaIbHOM TOUKU MO0 OKPY>KHOCTH C TTOCTOSIHHOM TI0 MOJTYJTIO
CKOpPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHas cKopocTh. [lepmox m wactora oOpamienus. LleHTpocTpemurensHOe
YCKOpEHHE.

TexHudeckue yCTpOWCTBA W MPAKTUIECKOE MPUMEHEHHWE: CIUOMETpP, NBIKCHHE CHApPSIOB, LICIHEBIC U
PEMEHHBIE TIEpEJaUH.

Lemoncmpayuu

Moenb CHCTEMBI OTCUETA, WILTIOCTPAINS KHHEMATHUYECKIX XapaKTEPUCTUK TBIIKEHUS.

[MpeoOpazoBaHue ABMKEHHUH C UCTIONB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3pekKeHHOM MIPOCTPAHCTBE.

HaGmronenue nemxenus Tena, OpOMIEHHOTO 10| YIIIOM K TOPU30HTY B TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOAHOTO MaieHusl.

Hanpagnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydenne HepaBHOMEPHOTO ABMKEHUS C LIEBIO OMPEAEIeHNs MTHOBEHHON CKOPOCTH.

HccnenoBanrne COOTHOLIEHHSI MEXIy IMyTSIMH, MPOWIEHHBIMH TEJIOM 3a IIOCIeNOBaTeIbHBbIE paBHBIE

MIPOMEXKYTKH BPEMEHHU IIPH PAaBHOYCKOPEHHOM JIBHKEHHH C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.
M3yueHue ABUKEHUS 1IAPUKA B BI3KOW XKUAKOCTH.

M3yuenne ABMKEHUS Tella, OpOIIEHHOT0 TOPU30HTAIBHO.
Tema 2. /lunamuxa
IIpunuun ornocutensHocTy ["anunes. [lepsoiii 3akon HeroTona. MHepianbHble CUCTEMBI OTCUETA.

Macca tena. Cuma. [lpunanun cymepno3uruu cuil. Bropoii 3akoH HproToHa st MaTepraibHON TOYKH.
Tpetnii 3akoH Hpl0TOHA 17151 MaTEpUATIBHBIX TOYEK.

3aKoH BCEeMUPHOTo Tarotenus. Cuna tspkectd. [lepBast kocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenne. Bungel Tpenus (mokosi, ckonbkeHus, kauenus). Cuna tperns. Cyxoe tpenue. Cuma TpeHUs

CKOJIBXKCHHUA W CHJIa TPCHUS IIOKOS. KOB(l)(bI/I]_[I/ICHT TPCHUA. Cuna COIIPOTHUBJICHUA TIpU ABWXCHUU TCJla B
KHUIKOCTH HJIN Tra3ec.

ITocTymarensHOE M BpamaTeIbHOE ABMKEHUE a0COFOTHO TBEPAOTO TEa.
MOMEHT CUJIBI OTHOCUTENBHO OCcH BpaleHus. [lneuo cunel. Y cnoBus paBHOBECHs TBEPIOTO TeNa.

TexHudeckue yCTpPOMCTBA W MPAKTUYECKOE MNPHUMEHEHHUE: MOAIIUIIHUKY, BUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu
SlBneHue uHEPLUH.

CpaBHEeHHE Macc B3aUMOICHCTBYIONTUX TEJL.
Bropoii 3akon HproToHa.



N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT J1e(OpMaLny.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U aJCHUU.

CpaBHeHHE CHJI TPEHUS TTOKOS, KaUeHHS U CKOJBKCHHUS.

YcioBust paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

Wzyuenne arkeHust Opycka 1o HaKIIOHHOM ITOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHHKAIOIINX B MPYXXHUHE W PE3NHOBOM 00pasile, 0T HX
nehopMaIum.

Hccnenosanue yciaoBuil paBHOBECHS TBEPAOTO Teja, UMEIOLIET0 OCh BPaIllCHHUS.

Tema 3. 3aKonbl COXpAHEHUA 8 MeXAHUKE

HNmnynsc MaTepuanbHONH TOYKM (TeNia), CUCTEMbl MaT€pHaJbHBIX TOUEK. MIMIyibc CHIIBI U U3MEHEHUE
HMMITyJIbCca Teja. 3aKOH COXpaHeHUs UMITyJibca. PeakTBHOE BHKEHHE.

Pabora cuitbl. MOIITHOCTE CHITHI.

Kunerndeckas sHEprusi MaTepuaIbHONH TOUKH. TeopemMa 00 N3MEHEHNH KHHETHYECKOW DHEPTHH.

[MorenumanbHass oSHeprus. [loTeHUManbHAs JHEPrHsl  yOpyro JAeOPMHUPOBAHHOM  MPY>KUHBL.
[loreHumanpHas SHEPTHsl TeNa BOIHU3H TOBEPXHOCTH 3EMIIH.

[loTreHnnanbHbIE W HETMOTEHNMAIbHBIE CHIIBL. CBs3b Pa0OTHI HEMOTEHIMATBHBIX CHJI C HM3MEHEHHUEM
MEXaHUYECKOM SHEPTHH CUCTEMEBI Tell. 3aKOH COXPaHEHHUS MEXaHUYECKOU SHEPTUU.

Yapyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuuecKue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHE: BOJOMET, KOMNEp, MPYKUHHBIM NUCTOJET,
JBU)KEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIMATFHON YHEPTUN B KHHETHUECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Nzydenune abCOMOTHO HEYNIPYTOro yIapa ¢ MOMOIIEIO ABYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOTBl CHIIBI C M3MECHEHHEM MEXaHWYECKOW HHEpPruu Tella Ha TpUMepe
PaCTsKEHUS] pE3UHOBOTO XKIyTa.

Pasznen 3. MouiekynsipHasi puznka 1 TEpMOAHHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TOJIOKEHUST MOJIEKYIISIPHO-KMHETHYECKONH TEOPHH U MX OIBITHOE 000cHOBaHUE. bpoyHOBCKOE
nswkenne. Juddysusa. Xapakrep ABIKEHHS M B3aUMOJEHCTBUS yacTUIl BeulecTBa. MoJenu CTpOEHHS Ta3oB,
JKUJKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOWCTB BEIISCTBA HAa OCHOBE JITHX Mojejeil. Macca U pa3Mmepsl
moutekyn. KonnuectBo BemectBa. [loctosnnas ABoranpo.

TemnoBoe paBHOBecue. TemnepaTypa u e€ usmepenue. [llkana remneparyp Llenscus.

Mopens uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH MIeaTbHOTO Ta3a.
AOGcoIoTHas TeMIiepaTypa Kak Mepa CpeIHeil KHHETHYECKOH SHEPTHU TETUIOBOTO JIBMKEHHUs yacTul] rasa. [llkana
temneparyp KenbBuHa. ['a3oBele 3akoHbBl. VYpaBHeHue MengeneeBa—Kianeiipona. 3akon JlambToHa.
Wzonpoueccsl B ueaqbHOM Ta3e C MOCTOSHHBIM KOJNMYECTBOM BemlecTBa. [ 'paduyeckoe mnpeacraBieHue
M30TPOIIECCOB: H30TepMa, U30X0pa, U300apa.

TexHHUECKHE YCTPOMCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Lemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTpPOEHHE BemecTBa, (ororpaduu MOJNEKYJI OpraHmYecKUX
COEIMHEHUM.

OnbiTel 10 UG HY31N KUAKOCTEN U ra30B.

Monenb OpOyHOBCKOTO ABMKCHHUS.

Mogens onbiTa [ITepHa.

OnBITHI, JOKA3BIBAIOIIUE CYIIECTBOBAHNE MEKMOIEKYISIPHOTO B3aUMOJENCTBHS.

Monens, HITICTpUpYIONIas MPUPOAY AAaBICHHS ra3a Ha CTEHKH COCY/a.

OnbIThI, WLTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UIEATIbHOTO I'a3a, H30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

OmnpenesneHne Macchl BO3AyXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MEPEeHUI 00bEMa KOMHATHI, IaBICHUS U
TeMIepaTypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]ly TapaMeTPpaMu COCTOSIHUS pa3peKEHHOro rasa.



Tema 2. Ocrosbl mepmoouHaAMuKU

TepMmonnHaMuveckast cucreMa. BHYTpeHHSS SHEprus TepMOIWHAMHYECKON CHCTEMBI M CIOCOOBI e€
n3MeHenusi. KomndectBo TeminoTsl u paboTa. BHyTpeHHSS SHeprus OJHOATOMHOTO HICaJbHOTO ras3a. Bumbl
TeIUIoNepeadr: TeIUIONPOBOIHOCTh, KOHBEKIINS, U3yUeHHE. Y ieNbHas TeIUIOEMKOCTh BellecTBa. KomuuecTBo
TEIUIOTHI TIPH TETUTOTIepeIade.

Ilonsatne 00 agmabatHOoM mporiecce. IlepBeIii 3akoH TepMomuHaMuku. [IpuMeHeHHE TEpBOro 3aKOHA
TEPMOIMHAMUKY K H30mponeccam. I'paduueckast mHTepHpeTanus padboThl rasa.

Btopoii 3akon TepMoguHaMuKyA. HeoOpaTHMOCTh MPOIIECCOB B IPHUPOJIE.

TemnoBele MamuHbL. [IpUHITUIBI TEHCTBHS TEIDIOBBIX MarmuH. [IpeoOpa3oBaHus SHEPTHH B TEIUIOBHIX
MammHax. Koadduuuent nonesHoro neictBus TemnoBoi MamuHbl. L{ukn KapHo u ero koadduiueHTt noiae3Horo
JeUCTBUS. JKOJIOTHIECKUE MPOOIEMBI TETTOSHEPT e THKH.

TexHUYecKre yCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHUE: JIBUTATE]Ih BHYTPEHHETO CropaHUs, OBITOBOMN
XOJIOJWIBHUK, KOHIAUILIMOHED.

Jlemoncmpayuu

H3MeHeHnne BHYTpEeHHEH JHEpPTUM Tella MPH COBEPIICHWH PAaOOTHI: BBUIET NMPOOKH M3 OYTBUIKK MO
JefiCTBHEM C)KaTOTO BO3MlyXa, HarpeBaHue 3(prpa B TaTYHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAITS).

W3MeHenue BHyTpeHHEH aHepruu (TeMnepaTypsl) Tea pH Terionepeaaye.

OnbIT 10 aAa0aTHOMY PACITUPEHHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOUHBI, TBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeuyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue 1 KoHjACHcalus. Mcnapenue u kumneHue. AOCOMIOTHAS U OTHOCHTEIbHAS BIAKHOCTH
Bo3Ayxa. HachlmenHslid map. YienbpHas TemiioTa mapooOpa3oBaHUs. 3aBHCHMOCTH TEMIIEPATYpbl KWUICHUS OT
JIABJICHUS.

Teépmoe Temo. Kpucrammmueckne m amopdHbIe Telda. AHH30TPONHS CBOWCTB KpuCTawoB. JKumkue
kpuctauiel. CoBpeMeHHble MarepHanbl. [lmaBieHne ¥ KpUcTaUIM3alusa. YJelbHas TeIyioTa IUIaBJICHHS.
CyOnumariusi.

YpaBHEeHHE TETIOBOTO OalaHca.

TexHrndyeckne YCTpoiicTBa M MpaKTUYECKOE MPHUMEHEHHE: TUTPOMETP U TCHUXPOMETP, KaJOpUMETP,
TEXHOJIOTUHU NMOJTYYCHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATEPUAJIOB, 1 HAHOTECXHOJIOTUU.

Lemoncmpayuu

CBoiicTBa HACHIIEHHBIX HApPOB.

Kunenne ITPpY MOHMKCHHOM OaBJICHUU.

Crioco0bI U3MEpeHHs BIAKHOCTH.

Habnroienne HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUcTauIoB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

M3mepenne 0THOCUTENBHON BIa)KHOCTH BO3/yXa.

Paznen 4. DnekTpoauHaMuka

Tema 1. dnexkmpocmamuka

OnekTpu3anma Tesl. OJEKTpUYecKMid 3apsna. JIBa Bupa osnexkTpuueckux 3apsinoB.  [IpoBogHuKW,
TUDIIEKTPUKH U TIOTYTIPOBOAHHUKH. 3aKOH COXPAaHEHUS 3JIEKTPHUECKOTO 3apsia.

BzaumopeiictBue 3apsnos. 3akoH Kynona. TodeuHslil a5IeKTpUUecKHH 3apsia. DIEKTPHUUECKOE TOJIE.
HanpsokénnocTs  anexkTpuyeckoro  mnosd.  [IpyHIMI — cynepno3uIMM  3JIEKTpHUYECKHX moned. JIuHum
HaMPSOKEHHOCTH 3JIEKTPUYECKOTO OIS

Pabora cunm anexktpocrarmueckoro mond. llotenmman. PasHocte moreHmmanoB. llpoBoguuku u
JTUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM T0J1€e. J{ManeKTpuieckas MpOHULAEMOCTb.

Onektpoémkocth. KonmeHncaTop. DneKTpOoEMKOCTh IJIOCKOTO KOHAEHCATOpa. DHEPTrHus 3apsyKeHHOTO
KOHJIeHCaTopa.

TexHndyeckue  ycTpOHCTBA W MPAKTUYECKOE  NPUMEHEHHE:  3JIEKTPOCKOIN,  DIEKTPOMETP,
SIIEKTPOCTATHUECKAsl 3allluTa, 3a3eMJICHHE OJIIEKTPONPHOOPOB, KOHAEHCATOp, KONHMPOBAIBHBIA ammapar,
CTpYUHBIN NpUHTED.

Jlemoncmpayuu

VY CTpoicTBO M MPUHLIMIT ASHCTBUSA DIEKTPOMETPA.

BzaumopeiicTBre HaRIEKTPU30BAHHBIX TEII.

DJeKTpUUECKOe 110JIe 3apsHKEHHBIX Tell.



IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

DIIeKTpocTaTHIecKas 3aIluTa.

JMdIeKTpUKY B 371€KTPOCTaTUIECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPA OT IUIOIIAAH TUIACTHH, PACCTOSHUS MEXKIY HUMU
U IUBJIEKTPUYECKON MPOHNUIIAEMOCTH.

OHeprust 3apspKeHHOr0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

W3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toxku é paznuunsvix cpeoax

OneKTpUYeCKUil TOK. YCIIOBHS CYLIECTBOBAaHUS 3JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuia ToKa.
ITocTOsIHHBIN TOK.

Hampsoxenne. 3akor OMa 115 y9acTKa [emH.

ONEeKTPUYECKOE  CONMPOTUBJIEHHME. YAEIbHOE CONpOTHBIEHHME  BemecTBa. [locnenoBarenbHoe,
napajuiebHOe, CMEUIaHHOE COSAMHEHUE POBOJHUKOB.

Pabora snektpuueckoro Toka. 3akoH [xoyns—JIeHa. MoHOCTE SIIEKTPHYECKOTO TOKA.

OIIEKTPOABIKYLIAsl CUJAa U BHYTPEHHEE COINPOTHBICHHE HCTOYHUKA TOKA. 3akoH Oma Ajid MOJIHOU
(3aMKHYTOI) aneKTpudecKoi 1enu. KopoTkoe 3aMbIkaHue.

OJNeKTpOHHasT NPOBOAUMOCTH TBEPABIX METAVIOB. 3aBHCUMOCTb CONPOTHUBICHUS METAJIOB OT
Temneparypsl. CBEpXIPOBOAUMOCTb.

OnekTpuyeckuil ToK B BakyyMe. CBOWCTBa 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBoauuku. CoOCTBeHHass W TPHMECHas MPOBOJAWMOCTh MOIYHNPOBOAHWUKOB. CBoiicTBa p-N-
nepexoaa. [TomrynpoBoIHUKOBEIE TPUOOPHL.

OneKTpUYecKuil TOK B pacTBOpax M pacIulaBax 3JEKTPOJUTOB. OJIEKTPOJIUTHYECKAs AHUCCOLMAIUS.
DIEKTPOIIU3.

DIIEKTpUYECKUN TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOATENbHBIN pa3psa. Monnus. [1nazma.

TexHHUECKHE YCTPONHCTBA M MPAKTHYECKOE MPHUMEHEHHE: aMIIEPMETP, BOJBTMETp, PEOCTaT, UCTOUHUKH
TOKa, DJIEKTPOHATpEeBATENbHBIE NPHOOPHI, DJIEKTPOOCBETHTENBbHBIE NPHOOPBI, TEPMOMETP CONPOTHBICHUS,
BaKyyMHBIH JTHO, TEPMHUCTOPBI B (HOTOPE3UCTOPHI, TIOITYIIPOBOIHUKOBEIN JIHOJ, TATbBaHUKA.

Lemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSDKEHUS.

3aBUCUMOCTh CONPOTHUBIEHHUS UHWIMHIPUUECKUX IPOBOJAHUKOB OT JUIMHBI, IUIOIIATH IOHEPEYHOTO
CeueHHs U MaTepHuaa.

CMmerraHHOE cOeIMHEHUE ITPOBOTHUKOB.

[Ipsimoe wm3MepeHHE >IEKTPOABIKYIIEH cuibl. KopoTkoe 3amblkaHWe TalbBaHUYECKOTO 3JIEMEHTa U
OLIEHKA BHYTPEHHETO CONPOTHBIICHHUS.

3aBHCUMOCTbH CONIPOTHUBIICHUSI METAIIJIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii pa3psit 1 IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSASA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

M3y4eHne cMemanHOTo COeTNHEHHS PE3UCTOPOB.

M3mepenne 3neKTpoABHKYIIEH CHIIbI ICTOYHHKA TOKAa U €r0 BHYTPEHHETO CONTPOTUBIICHUS.

Habmtonenue snekrponusa.

Me:knpeaMeTHbIe CBA3U

Uzyuenne xypca ¢usuku 0azoBoro ypoBHs B 10 kjacce OCyIIeCTBIISIETCS C YUETOM COIEpKaTeIbHBIX
MEXIIPEMETHBIX CBSA3EH ¢ KypcamMy MaTeMaTHKd, OMOIOTHH, XMMUH, Teorpaduu 1 TEXHOIOTHH.

Mesicnpeomemmuvie nonsimus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO ITO3HAHUS: SBJICHHE, HAyUHBIH
(akT, runoTesa, ¢puzndecKas BEIUUMHA, 3aKOH, TEOpHs, HAOIIOJeHNEe, SKCIIEPUMEHT, MOJEINPOBAHNE, MOJIENb,
HU3MEpEHHE.

Mamemamuxka: penieHue CUCTEMbl YpaBHEHH, TMHeWHast QyHKIMs, napaboa, Tuiepooia, ux rpaduk u
CBOHCTBAa,  TPUIOHOMETPUYECKHE  (YHKIMM: CHHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOMKAECTBO, BEKTOPHI M UX MPOEKIIUY Ha OCH KOOPJUHAT, CII0)KEHNE BEKTOPOB.

buonoeus: mexanndeckoe IBW)KEHHE B KHUBOH mpupone, AuMY3Hs, OCMOC, TEIUIOOOMEH KHUBBIX
OpraHU3MOB (BB TEIUIONEPEauH, TEINIOBOE PAaBHOBECHE), AIEKTPUIECKUE SIBJICHUS B )KUBOH IPUPOJIE.

Xumus: ITUCKPETHOE CTPOEHHUE BEIECTBAa, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb BELIECTBA, MOJIIpHAasd
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, MXHUAKOCTEM U Ta30B, 3JEKTPUYECKHE CBOWMCTBA METANIOB,
UIEKTPOJINTHYECKAS AUCCOLUALINS, TAJIbBAHHUKA.

Teoepaghus: BTaXHOCTb BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.



Texnonozus: mpeodOpa3oBaHUE IBWKEHHH C WCIOJIH30BAHMEM MEXAHW3MOB, YUYET TPEHHS B TEXHHKE,
MTOAIIUITHUKY, UCTIONF30BaHIE 3aKOHA COXpaHEHHS UMITyJIbCa B TEXHHUKE (paKeTa, BOAOMET U IPYTHE), ABUTATENb
BHYTPEHHETO0 CrOpaHus, MapoBas TypOWHA, OBITOBOW XOJIOAWIBHHK, KOHIUIIUOHEDP, TEXHOJOTHH ITOJTYYCHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHKCJIC HAHOMATEPHUAJIOB, U HAHOTCXHOJOTHH, DJICKTPOCTATHUCCKAs 3allUTa,
3a3eMIIEHHE  JJIEKTPONPHUOOPOB, KCEPOKC, CTPYWHBIM TPHUHTEpP, OJIEKTPOHATpEBaTeNbHBIE  MPUOOPHI,
AIEKTPOOCBETUTENHHBIE IPUOOPHI, TATHbBAHHKA.

11 KJIACC

Pasjnen 4. DnekTpoaunaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHumMHAA UHOYKUUA

IlocTostHHBIE MarHuThl. B3auMoaeiicTBIE MOCTOSIHHBIX MAarHUTOB. MarHutHoe nose. BeKTop MarHuTHOU
uHAyKIuU. [IpuHIUO Cynmepro3uIMd MAarHUTHBIX monei. Jlunuu MarHuTHOM wuHAykuuu. KapTuHa TuHUM
MAarHUTHOW MHIIYKIIAHU TOJISI TOCTOSSHHBIX MarHUTOB.

MarnuTHoe noje OpoBOAHHMKA C TOKOM. KapThHa JMHMI MHAYKUMH MAarHUTHOTO MOJIA JJIMHHOIO
OpsIMOTO IPOBOAHMKA W 3aMKHYTOIO KOJBLUEBOTO IPOBOAHMKA, KaTymKd C TokoM. OmbeIT Opcrena.
B3anmoneiicTBrE MPOBOJHUKOB C TOKOM.

Cuna AMmiepa, e€ MOAyJIb U HAPaBJICHUE.

Cuna JlopeHua, €€ Moay/b U HampaBieHUe. [BHKeHUE 3apsSyKEHHON YacTHLIBI B OAHOPOJIHOM MarHUTHOM
noJie. Pabota cuiel Jlopenia.

SIBneHue sneKTpOMarHUTHOM HMHAYKIMH. [IOTOK BEKTOpa MarHUTHON HHIYKIMH. OJIEKTPOABIKYILAS
CuJia MHAYKLIWU. 3aKOH 3JEKTPOMArHUTHON HHIyKUuu Papaes.

BuxpeBoe snekTpuyeckoe mose. DIEKTPOABUKYIIAS CHIa MHIYKIUA B TMPOBOTHUKE, IBIKYIIEMCS
MOCTYMATEIHLHO B OJJHOPOJTHOM MarHUTHOM II0JI€.

[IpaBuno Jlenna.

NHayKTUBHOCTS. SIBIE€HUE CAMOMHIIYKUIUU. DIEKTPOIBIKYILAS CUIA CAMOUHTYKIIUU.

DHeprusi MAarHUTHOTO TIOJIS KATYIIIKU C TOKOM.

DIIeKTPOMarHuTHOE TI0JIE.

TexHuueckue yCTpoMCTBa M NPAKTUUYECKOE NPUMEHEHHUE: IMOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
AJIIEKTPOJIBUTATEINh, YCKOPUTETH DJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO IMy4YKa MArHUTHBIM IOJIEM.

JluHuY MTHAYKIIMH MarHATHOTO TIOJIS.

B3aumopeiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

HeiictBue cunbl JIOpeHIia Ha HOHBI JIEKTPOJIUTA.

SIBnenune AMeKTPOMarHUTHON UHIYKITHH.

IIpasuiio Jlenna.

3aBUCUMOCTH JIEKTPOABIDKYIIECH CHITBI HHIIYKIIUHA OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO TTOTOKA.

SBieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

M3yueHne MarHuTHOTO MOJISI KATYIIKKU C TOKOM.

Hccnenoanne nelCTBUS TOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.

HUccnenoBanue siBieHUs 3IEKTPOMATHUTHON UHTYKIUU.

Pa3nen 5. KoneGaHusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumusle Koaeoanus

Konebarensnas cucrema. CBoOoaHBIE MexaHHUYeckue KoneOaHus. ["'apMonnueckue konebanus. [lepuon,
4yacTora, aMmIDIHTyJa M (asza koieOanuid. [IpyKMHHBIA MasTHUK. MaremMaTndeckuidi MasTHUK. YpaBHEHHUE
rapMOHHMYECKUX KoneOanmii. [IpeBpalienne sHepruu npu rapMOHUIECKUX KOJIEOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHUTHBIE KOJNEOAaHUS B HICATBLHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJIOTUSI MEXKAYy MEXaHHUYECKUMH U 3JIEKTPOMAarHUTHBIMH Kosebanusmu. @opmyna Tomcona. 3akoH
COXpPaHEHUS DPHEPTUH B HICATBHOM KOJIeOaTeTbHOM KOHTYPE.

IIpencraBienne o 3aTyxarommx KoJieOaHWsAX. BBIHyXIeHHBIE MexaHW4eckue KonebaHus. PezoHaHc.
BriHyX€HHBIE NIEKTPOMAarHUTHBIE KOJIEeOaHusl.

ITepemenHsbIit ToK. CHHYCOMIATBHBIN IEPEMEHHBIN TOK. MOIITHOCTE MTEPEMEHHOTO TOKa. AMIUTUTYIHOC H
JEHCTBYIOLIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSDKECHHUS.



Tpanchopmarop. IlponsBoncTBo, mepenada M MOTPEOIIEHUE AIIEKTPUUECKO 3HEPTUU. DKOIOTHUYECKUE
PHUCKH IIPU IPOU3BOJICTBE ANEKTPOIHEPrun. KynbTypa UCIONb30BaHUS AIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: JIICKTPUYECKUUA 3BOHOK, TI'€HEPaTop
MIEPEMEHHOTr0 TOKa, TMHUM JJIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOeOAaTeIbHON CHCTEMBI (TIPY>KUHHBINA MIIH MAaTEeMaTHIECKHA MasSTHHK).

Habmronenue 3atyxarommx KojaeOaHuH.

HccnenoBanne CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Hab6monenne pe3onanca.

CBOOOIHBIC AJICKTPOMArHUTHBIE KOJICOAHUSI.

OciiorpaMMbl  (3aBUCHMOCTH CHJIBI TOKa W HANpPSDKCHHUS OT BPEMEHHU) JJIS DIICKTPOMArHUTHBIX
KoJIeOaHMi.

Pe3onanc npu nmocneaoBaTeIbHOM COSTMHEHUN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHACHCATOPA.

Mojienb TUHUM 3JIEKTPOTIEpeIadH.

Yuenuyeckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBUCHMOCTH TIEPUO/IA MAJBIX KOJIeOaHWH rpy3a HAa HATH OT JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanre nepeMeHHOro TOKa B IIETIH U3 MOCEA0BaTEIbHO COENMHEHHBIX KOHIEHCATOPa, KaTYIIKU U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHvle 60JIHbL

MexaHnndeckie BOJIHBI, YCIOBUSI pacmpocTtpaHeHus. Ilepuon. CkopocTh pacmpocTpaHeHHMs U JUIMHA
BoJIHEL. [loniepedHbie U PoI0NIbHBIC BOIHBL. MIHTepdepeHys u audpakiys MeXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHHIC BOJHBL. YCJIOBHUSI W3IYyYCHUS AJICKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B anexkTpomaruutHo#l BoaHe. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHE,
noJsIpu3anyst, Judpakuus, nHTepdepeHius. CKOpocTh AEKTPOMAarHUTHBIX BOJH.

[Ikana 3MeKTpOMarHuTHBIX BOJIH. [[pMeHeHre AIeKTPOMarHUTHEIX BOJTH B TEXHUKE U OBITY.

[TpuHLIMIBI paIuOCBSI3U U TENEBUACHUS. Pagnonokanus.

ONEeKTPOMarHuTHOE 3arpsA3HEeHNE OKPYIKaAIOIIEeH Cpeibl.

TexHuueckue yCcTpOKUCTBAa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas
JIMarHOCTHKA B TEXHUKE U MEIUIIMHE, Pajiap, pauolpUEMHIK, TEJIIEBU30D, aHTeHHA, Teaedon, CBU-neyp.

Jlemoncmpayuu

O0pazoBaHue U PacIpoOCTPaHEHUE MMONIEPEYHBIX U MPOIOJIEHBIX BOJH.

KomneGmromeecs: Teno Kak HCTOYHUK 3BYKa.

HabnroneHve oTpaxeHUs! ¥ IPETOMIICHHSI MEXaHUYECKHX BOJIH.

Hab6mronenue narepdepeHnny u nudpaxiiui MEXaHIHYECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaGiroieHue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILIUTY/ION U 4aCTOTOM KojieOaHui.

HccnenoBanue CBOMCTB AIIEKTPOMAarHUTHBIX BOJH: OTPayKEHHE, MPETIOMIICHUE, MOJSpU3alys, Judpakius,
uHTEpEepeHLInsI.

Tema 3. Onmuka

T'eomerpuueckas ontuka. [IpsamosnvHeitHOe pacnpocTpaHEHHE CBETa B OJHOPOAHON cpene. Jlyd cpera.
ToueuHbI HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusl cBeTa. [locTpoeHre n300pakeHu B IIIOCKOM 3epKalie.

[Ipenomienue ceera. 3aKOHBI MPENOMIICHUS cBeTa. AOCOJNIOTHBIN TMoKa3arenb mpeiaomieHus. [lomHoe
BHYTpEHHEE oTpakeHue. [IpenenbHbIi yroia NoJHOro BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cBera. CiaoxHbli cocTaB Oenoro cera. L{BeT.

Cobwuparomme u pacceuBaroinue JUH3BL ToHKas juH3a. DOKYCHOE pacCTOSHHE W ONTHYecKas CHia
TOHKOH JHMH3BI. [locTpoeHune n300pakeHui B COOUPAIONINX U paccerBaroNyX JuH3axX. DopMmysa TOHKOW JTHH3HI.
YBenuueHue, 1aBaeMoe JIUH30M.

IIpenensl TPUMEHUMOCTH T€OMETPHUUYECKON ONTHUKHU.

BomnoBast ontmka. HMuTepdepennms cBeta. KorepeHTHBIE HWCTOYHHMKH. Y CIOBUS HAOIIOACHHS
MaKCUMyMOB U MUHIMYMOB B HHTeP()EPCHIIMOHHON KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakmus ceeta. JudpakiuoHHas pemétka. YCIOBUE HaOIOJCHUS TJIABHBIX MAaKCHMYMOB TIpU
MaICHU MOHOXPOMATHYECKOTO CBeTa Ha JU(DPAKIIMOHHYIO PEHIETKY.

Tlongpuzanus cBera.

TexHUYecKHe yCTPOWCTBA M MPAKTHUYECKOE MPHMEHEHHWE: OYKH, Jyma, (oToammapaT, MPOSKIIMOHHBIH
amnmapaT, MUKpPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKIIHOHHAS PEMIETKa, TOISPOHI.

Jlemoncmpayuu



[IpssMonHEHOE pacTipoCTpaHEeHHe, OTPAKEHHE U TperoMiIeHne cBeTa. OnTHuecKrne IprudophI.
IIonHoe BHyTpeHHEE OTpakeHue. Moiens CBETOBOA.
HccnenoBanue cBOMCTB M300pakeHMIA B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKOIa.

Hab6monenue uaTepdepeHImm creTa.

Hab6monenune nudpakium cBera.

Habmionenue aucnepcuu ceera.

IlonyyeHue ciekTpa ¢ MOMOILBIO NPU3MBL.

[Tomydenue criekTpa ¢ MOMOIIBI0 TU(PAKITHOHHON PEIIETKH.
Habmtonenue monsipuzamnuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi
M3mepenue nokasaTesnst MpenoMIIEHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHMIA B JIMH3AX.
HaGmronenue nucrnepcuu cBeta.

Pa3znen 6. OcHOBBI cleMAJIbHON TEOPUU OTHOCHUTEIBLHOCTH

I'paHnnBI DPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTynaTel  cieMaIbHOM — TEOpUH
OTHOCHUTEIBHOCTH: HHBAPHAHTHOCTb MOXYJS CKOPOCTH CB€Ta B BaKyyMe, IPHUHIUI OTHOCHUTEIBHOCTH
OHHIITENHA.

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHH 1 COKpAIleHUe THHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIbI.

CBs13b MACCBI C SHEPTUEH U UMITYJIBCOM PESITUBUCTCKOM YaCTULbI. DHEPTHUs IOKOSL.

Pa3nea 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHM OGO ONMUKU

®oronsl. Dopmyna [lmanka cBsa3u sHEprEN (HOTOHA C €r0 YaCTOTON. DHEPTUs U UMITYIIBC (POTOHA.

OtkpeiThe U uccnenoanue Gorodpdexra. OnbiTel A. I'. Ctonerosa. 3akonsl hortoaddekra. Ypasaenue
Ouinmrerina s poroaddekra. «KpacHast rpanuiay dhorodddexra.

JlaBnenue ceera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JEHCTBUE CBETA.

TexHUuecKre YCTPOHCTBA W NPAKTHYECKOE MpPHUMEHEHHe: (OTOAIEMEHT, (OTOJATYMK, COHEUHAS
Oarapesi, CBETOTNO/T.

Lemoncmpayuu

®Do103(PpPeKT HAa yCTaHOBKE ¢ IMHKOBOM IIACTUHOM.

HUccnenopanne 3akoHOB BHenTHero (poTorddekra.

CBeToaHOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -yactuu. [lnanerapnas monens aroma.
IMocrynarel Bopa. M3nydenue u mormoiieHue (OTOHOB TPHU TEpexoJie aToMa C OJHOTO YPOBHS DHEPrUHM Ha
npyroii. Bunsr criektpoB. CriekTp ypoBHEH SHEPTHU aTOMa BOAOPOA.

BonnoBsele cBolicTBa yactull. Bonuel ge bpoitnsa. KopmyckynspHO-BOTHOBOH Ayalin3M.

CIIOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHE.

TexHUUECKHE YCTPONCTBAa W MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPaIbHbIA aHalu3 (CIIEKTPOCKOIT), Ja3ep,
KBaHTOBBIH KOMIIBIOTED.

Lemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenre ATUHBI BOJTHBI J1a3epa.

Habmonenue nuHEHYaTHIX CIIEKTPOB U3ITyUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomoi

Habnroienue muHeyaToro CrexkTpa.

Tema 3. Amomnoe adpo

OKCHEepUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTpoeHus Aapa. OTKpbITHE pagrnoaKTUBHOCTU. OTBITHI
Pesepdopna mo onpeneneHuio cocraBa paaroakTHBHOTO n3iny4eHus. CoiicTBa anbga-, Oera-, raMMa-u3my4eHusl.
BnusiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpeITHE TIpoTOHa W HedTpoHa. HykmomHas moxmens smpa [eizenOepra—lMBanenko. 3apsm sapa.
MaccoBoe uucio sapa. M30Tonsl.



Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaia. ['amMma-u3nydeHue. 3aKOH paJrOaKTHBHOIO
pacnana.

OHeprust CBsA3M HYKJIOHOB B siipe. Snepubie cuibl. JledekT Macchl saapa.

Snepusle peaknuu. JleneHue u CUHTES siiEp.

Snepnprii  peaktop. Tepmosmepublii cuHTE3. IIpoOieMBI M TEPCHEKTHUBH  SIESPHOM IHEPTETHKHU.
DKOJOTHYECKHE aCTIeKTHI SIEPHOI SHEPTETHKH.

OnemMeHTapHble YacTHIBI. OTKpPBITHE TTO3UTPOHA.

MeTo/1p1 HAOTIOASHUSI ¥ PETUCTPAIIIH HIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHBIE B3auMOeicTBrsL. ENMHCTBO (hr3mdueckoil KapTHHBI MHpa.

TexHru4yeckue ycTpoHCTBAa M NPAKTUYECKOE INPUMEHEHHE: N03UMETp, Kamepa Buibcona, saepHbI
peakTop, aroMHasi boMOa.

Jlemoncmpayuu

CuéTYnK HOHU3UPYIOIINUX YACTHIL.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

Hccnenoanne TpekoB 4acTHIl (10 TOTOBBIM (hOoTOrpadusim).

Pa3nen 8. JneMeHTHI ACTPOHOMUH M ACTPOPUIUKH

Oranbl pa3BUTHA acTpoHOMUH. [IpuKiiagHOoe 1 MUPOBO33pEHUYECKOE 3HAUCHNUE aCTPOHOMHHU.

Bun 3Bé3nnoro Heba. Co3Besaus, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHUE.

ConneyHas cuctema.

Comnne. ConHeunast akTUBHOCTh. Mcrounwk »sHepruu ConHnma W 3BE3A. 3BE3IB, HX OCHOBHBIC
XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpaldbHBIM KJIACC — CBETUMOCTBY». 3BE3MbI INIABHOM MOCIEIOBATEIBHOCTH.
3aBHUCHUMOCTh «Macca — CBETUMOCTB» JJIA 3BE3 TVIABHOW IOCIIEIOBATEIPHOCTH. BHyTpeHHEe CTpoeHue 3BE3L.
CoBpeMeHHBIE MPEJCTABICHHSI O TIPOUCXOKICHUH U 3BoonnK CoHIIA U 3BE311. DTallbl )KU3HH 3BE3I.

Muneunsiid ITyte — Hama T'anaktuka. [lonoxxenue u nBukenue ConHua B 'anaktuke. TUIBI raJakTHK.
Pagunoranaktuku u kBazapbl. YEpHBIE ABIPHI B SIPax rajJakTHK.

Bcenennas. Pacupenue Beenennoii. 3akon Xab6ina. Pazoeranune ranakruk. Teopus Bonbmioro B3phiBa.
PenukroBoe nusinyuyeHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

Habmionenust HEBOOPYXKEHHBIM TIJIA30M C  HCIIOJb30BAHHEM KOMIIBIOTEPHBIX NPHIOKEHHH JUIs
OIIpEleNICHUs IIOJIOKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyIIAPHS U SIPKHE 3BE3BI.

Hab6mronenus B reneckorn Jlynsl, mmanet, Mieunoro Ilytu.

Oodo0maroniee MOBTOpeHHE

Ponp ¢usuku u acTpoHOMHUHM B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMATIbHON U dTHYECKOH chepax
JIeSITENIbHOCTH 4eJI0BEKa, POJib U MECTO (PM3MKH M aCTPOHOMHHU B COBPEMEHHOW Hay4yHOH KapTWHE MHpa, POJb
¢usnueckoii Teopur B (HOPMHUPOBAHMM TPEACTABICHUNA O (U3MYECKOW KapTHHE MHUpPa, MECTO (hHU3NYecKOoi
KapTHUHBI MUpa B 00IIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUI O IPUPOE.

Me:knpeaMeTHbIe CBA3U

Uzyuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBISieTCS C YUETOM COJEPKATENbHBIX
MEXIIPEMETHBIX CBS3EH ¢ KypcaMy MaTeMaTHuKu, OMOJIOrUH, XMMHUH, Feorpadpuu 1 TEXHOJIOTHU.

Mesicnpeomemmvie nonsimus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO ITO3HAHUS: SBJICHHUE, HAyYHBINA
¢axT, runotesa, Quznyeckas BENWYMHA, 3aKOH, TEOPUs, HAOIIOJCHNE, SKCIIEPUMEHT, MOJCITUPOBAHUE, MOJEIb,
HU3MEpEHHE.

Mamemamuka.: pelIeHne CHCTEMBl YpaBHEHWH, TPUTOHOMETpHYECKHEe (YHKIWH: CHUHYC, KOCHHYC,
TaHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIIMU Ha OCH KOOPJAWHAT,
CJIO’KEHHE BEKTOPOB, MPOM3BOIHBIC AIEMEHTAPHBIX (DYHKUMH, NIPU3HAKH TOA0OUS TPEYrOJbHUKOB, ONpeAeIeHUE
TUTOINA/M TUIOCKHUX (Uryp U 00BEMa Tel.

buonozus: 3neKTpUUEcKUE SIBICHUS B JKUBOW NpHUpOJE, KojeOaTelbHbIE IBIKCHUS B XKUBOH NPUPOE,
ONTUYECKHE SABJICHUS B )KUBOW MPHUPOJIE, IEHCTBUE paiallui Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJEKYJ, KpHUCTAIMYeCKass CTPyKTypa TBEPABIX TeEN, MEXaHU3MBbI
00pa3oBaHUs KPUCTAJUTMUECKON PEMETKH, CICKTPATBHBINA aHAIH3.

T'eocpaghusa: MarHUTHBIE TIONIOCA 3eMJIH, 3aJIe)KH MarHUTHBIX pyA, (OTOChEMKA 3eMHOH IOBEPXHOCTH,
MIpeICKa3aHue 3eMIIETPSICEHNN.



Texnonoeus: TAHUY JEKTPOTIEPEad, FeHEPATOp MEPEMEHHOTO TOKA, JIEKTPOIBUIATEIb, HHIYKIIMOHHAS
neyb, pagap, paauonpruéMHIK, TEIEBU30p, aHTeHHA, TeedoH, CBU-neub, MPOCKIIMOHHbIH anmnapar, BOJOKOHHAsS
OITHKA, COJTHEUHAas OaTapes.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA30OBAHUS

OcBoenne yuebHOTrO nipeamera «du3nka» Ha YpOBHE cpenHero obmero oopa3zoBanus (6a30BbIi YPOBEHB)
JIOJDKHO 00ECTICYHTH TOCTIKEHHE CIICAYIOIINX JIMYHOCTHBIX, METAITPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEILHBIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JImuHOCTHBIE pE3yNbTaThl OCBOEHHs yueOHoro mpeamera «Dusnka» JOIKHBI OTpa)kaTh TOTOBHOCTH W
CHOCOOHOCTH 00yUalOMIUXCsl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3ULUEH TUIHOCTH, CUCTEMOM
LIEHHOCTHBIX OPUEHTALMH, IO3UTHBHBIX BHYTPEHHUX YOC)KIEHUH, COOTBETCTBYIOIINX TPAAULUOHHBIM LIEHHOCTSIM
pOCCHiicKoTO 00lIecTBa, PACHIMPEHUE >KU3HEHHOTO OIBITA M OMBITAa JACATEIIFHOCTH B TPOLECCE pealn3aluu
OCHOBHBIX HaIIPaBJICHUI BOCIUTATEIBHOM ACATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKONW MO3MLMH OOYYarOLIerocss Kak aKTHMBHOTO M OTBETCTBEHHOIO 4IEHA
poccuiickoro o0IecTBa;

NPUHATHE TPAAULMOHHBIX O0IEUETOBECUYECKUX TYMaHUCTUIECKUX U IEMOKPATHIECKUX LIEHHOCTEH];

TOTOBHOCTh BECTH COBMECTHYIO AEATENBHOCTh B MHTEpEcax I'Pa’kIaHCKOro OOIIecTBa, y4acTBOBAaTh B
caMoyIpaBJICHUHU B 00pa3oBaTeIbHOMN OpraHu3aliuy;

YMEHHE B3aHMOJCHCTBOBATh C COLMANBHBIMH HHCTUTYTaMH B COOTBETCTBHU C UX (YHKIUAMH U
Ha3HAUCHHEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSI:

c(hopMHUPOBaHHOCTH POCCHICKOHN TPAKIAHCKON UACHTUIHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOILEHHE K FOCYJapCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSIM POCCHUICKHUX YU€HBIX B 0071aCTH
(U3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ’TUYECKOr0 MOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CHUTYallHI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JACATEILHOCTH YUEHOTO;

0CO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOIO OyIyIIero;

4) 3¢TeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas SCTETUKY HAyYHOTO TBOPUYECTBA, MPUCYHIETO (H3MUYECKON
HayKe;

5) Tpy10BOro BoCHUTAHUS:

WHTEpeC K Pa3IudHbIM cepaM MpoPecCHOHANEHON AESTENLHOCTH, B TOM YUCIIE CBSI3aHHBIM C (QM3UKOH U
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymiel mpodeccur W pearu3oBHIBATH COOCTBEHHEIC
KU3HECHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W caM00Opa30BaHUIO B 00JacTH (PH3MKH Ha TPOTSHKCHUU
BCEU XU3HHU;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTDh HKOJIOTMYECKON KYJIBTYphl, OCO3HAHHE TIJIO0AIBHOTO XapaKTepa HSKOJOTMYECKHX
po0em;

IUIAaHUPOBaHHWE W OCYIIECTBIIEHHE JACHCTBUH B OKpYXKalOIIEH cpele Ha OCHOBE 3HAHHUS Ielei
YCTOMYMBOTO pa3BUTHA YEJIOBEUECTBRA;

pacuIpeHre onbITa AeITeIbHOCTH YKOJOTHYECKON HANPaBICHHOCTH Ha OCHOBE MMEIONIMXCS 3HAHUH 110
¢usuke;

7) IEHHOCTH HAYYHOTO MO3HAHHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI (pH3HUECKOI
HayKU;

OCO3HAaHME LIEHHOCTU HAYYHOH AEATENLHOCTH, TOTOBHOCTh B TpoLIeCCe M3Y4YeHUs (PU3UKU OCYILECTBISTD
MPOEKTHYIO U UCCIIEI0BATENBCKYIO ACATEIHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHbIE YHHBeEpPCcAJIbHBIE YUeOHbI€e el CTBUSA
Ba3oBble JJornuyeckue aAeicTBus:



CaMOCTOSITENHHO (hOPMYITHUPOBATH U aKTYaIM3UPOBATh POOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpEETISATH IETH JIeATENIbHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUH UX TOCTIKEHIS,

BBISBJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NYCCKUX SBICHUSX;

pa3pabaThiBaTh IUIAH pEIICHUS TNPOOJEMBI C YYETOM aHAM3a WMCIOIIMXCS MaTepHadbHBIX U
HeMaTepHaANbHBIX PECypPCOB;

BHOCHTH KOPPEKTHUBHI B JACSITEIHLHOCTh, OIEHUBATh COOTBETCTBHE PE3yJIHTATOB IENAM, OIIEHUBATH PUCKU
MOCIIECACTBUN ACATCIHHOCTH,

KOOPIAMHHUPOBATH W BBITIONHATH Pa0OTy B YCIOBHSIX PEalbHOTO, BHPTYaJIHHOTO W KOMOMHHPOBAHHOTO
B3aMMOICHCTBHSI;

pa3BUBaTh KPEATHUBHOE MBIIIICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

Ba3oBble ucciienoBaTeJbCKHUE NelCTBUS:

BJIQ/IETh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MMOHATHAMA U METOIaMHU (PM3UUECKON HAYKH;

BJIQJICTh HAaBBIKAMH YyUYeOHO-HCCIICIOBATCIIbCKON M TMPOSKTHOW JEATENLHOCTH B 00JIaCTH (DU3UKH,
CIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TIIOMCKY METOJIOB pelleHus 3a1a4  (pu3ndeckoro
coJiepKaHus, MPUMEHEHHUIO PA3IMYHBIX METOIOB ITO3HAHYIS,

BJIQ/ICTh BHJAMH JCATEIHHOCTH 10 IMOJYIECHUIO HOBOTO 3HAHMS, €TO0 HHTEPIIPETANNHN, TPEOOPaA30BAHIIO U
MMPUMCHCHUIO B PA3JIMYHBIX y‘-IC6H])IX CUTyallusdaX, B TOM YUCJIC IIPpU CO3MaHHU y‘-IC6HI)IX IIPOCKTOB B O6J'IaCTI/I
(uznkwy;

BBISBIISITh TPWYMHHO-CIIEJICTBEHHBIC CBSI3W W aKTyaJHM3UpOBaTh 3a/lady, BBIIBHTATh THIOTE3y €&
peuicHuA, HAXOAUTh APryMEHTHI JJId J0Ka3aTCJIbCTBa CBOUX YTBCp)KZICHI/Iﬁ, 3a7aBaTh MapaMCETPbl U KPUTCPUU
pElICHUS;

aHANM3UPOBATh TIOJNYYCHHBIE B XOJ€ pEIIeHHs 3aJaddl pe3yJbTaThl, KPUTHUECKH OIEHWBATh WX
AOCTOBEPHOCTD, IPOTHO3MPOBATH U3MCHCHUE B HOBBLIX YCIIOBUAX,

CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIC 33aJlaud B 00Pa30BaTEIBHON ACSITEILHOCTH, B TOM YHUCIIC MPH
W3Y4eHUU QU3NKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIVsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT,

YMETb NCPEHOCUTH 3HAHUS 10 (bI/I?;I/IKe B IPAKTUYCCKYTIO 06J'IaCTB KHUBHCACATCIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeil;

BEIJIBUTaTh HOBBIC UCH, TIPEIaraTh OpUTHHAJIHHBIE TIOAXO0IbI U PEIICHIS,

CTaBUThb HpOGJ’IeMBI 1 3a7a41, JOITYyCKAOIIUC AJIbTCPHATUBHBIC PCIICHU.

Pa6ora ¢ undgopmanueii:

BJIa/IETh HaBBIKAMHU TOJTY4YeHHUs WHPOPMAINK (PU3HMUECKOTO CONEPKAaHUS M3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIhHO OCYIIECTBISITh MOWCK, aHANIN3, CUCTEMATHU3AIUI0 U MHTEPIPETAIHIO MWHPOPMAIIMH Pa3THIHBIX
BUJIOB 1 (DOPM TMPEJICTABIICHUSI;

OIIEHMBATh JIOCTOBEPHOCTh MH(OPMAIINH;

UCIIONB30BaTh CPEJCTBA WH(GOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTHA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPraHU3allMOHHLIX 3ajJady C CO6J'IIOI[GHI/I€M Tpe6OBaHHﬁ OPrOHOMUKH,
TEXHUKH 0€30MacCHOCTH, TUTHEHBI, peCypcocOepekeH s, TPABOBBIX U 3TUYECKUX HOPM, HOPM HHPOPMAITMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJIEpXKAHUS B PA3MUYHBIX QopMatax ¢ Y4ETOM Ha3HAYCHUS
WHQPOPMAITUH U TIeJICBOI ayIUTOPUH, BEIOUPast ONTHMANBHYIO (hOpMY TIPEICTABICHHS U BU3YIU3AIHH.

KomMMyHHKaTHBHBIC yHHBepCaJbHbIC yYeOHbIe JeHCTBHA:

OCYILECTBIATH OOIIEHNE HA YpOKax (M3UKK U BO BHE-YPOUHOM JCATEILHOCTH,

pacro3HaBaTh NPEANOCHUTKA KOH(PJIUKTHBIX CUTYAIlMd U CMSIr9aTh KOH(IUKTEHI;

Pa3BEPHYTO U JIOTUYHO U3JAraTh CBOIO TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB;

MMOHUMATh M HCTIOIH30BaTh MIPEUMYIIECTBA KOMAHIHOW U HHANBUIYATHLHON pabOTHI;

BBIOUPATh TEMATHUKy M METOJbI COBMECTHBIX JIEHCTBHUII ¢ y4ETOM OOIMX MHTEPECOB M BO3MOXKHOCTEH
KaXXJI0TO WJIEHA KOJJIEKTUBA;

IMPpUHUMAThL LCJIN COBMECTHOM ACATCIIBHOCTHU, OpPTraHU30BbIBATH U KOOPAWMHUPOBATH ZIGf/iCTBPIS[ no eé
JOCTHIKCHUIO: COCTaBIIATH IUIAH ICHCTBUH, pacnpeacisaTh POJd ¢ Y46TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yIbTaThl COBMECTHOW PabOTHI;

OIICHMBAaTh KAaueCTBO CBOCTO BKJIAJa M KaXJOTO0 YYaCTHUKA KOMaHABI B OONIUI pe3ynbTar IIo
pa3pabOTaHHBIM KPUTEPHSIM;

mpeJIaraTh HOBBIE MPOEKTHI, OLIEHUBATh WAEU C TMO3UIMH HOBU3HBI, OPUTHHAIHLHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBIISTh TIO3UTHBHOE CTPATETHUECKOE MMOBEACHNE B PA3IMYHBIX CUTYAIIHUAX, POSIBIIATH TBOPYECTBO
1 BooOpakeHHe, OBITh HHUIINATHBHBIM.



PerynsiTuBHbIC YHMBepcaJibHbIe y4eOHbIe JeHCTBUA

Camoopranusaums:

CaMOCTOSITETIbHO OCYILECTBIISATh IMO3HABATENBHYIO NESITENbHOCTh B 00NAaCTH (HU3UKH M aCTPOHOMHHU,
BEISIBIISITH TTPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSITETTFHO COCTaBIATHh IUIAH PEIICHHs PACUETHBIX W Ka4deCTBEHHBIX 3ajad, TUIaH BBITOJHEHUS
MPaKTUIECKOH PadOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH M MPEANOYTEHUH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacImupsTh paMKH YI€0HOTO TIpeIMeTa Ha OCHOBE JIMIHBIX MPEAIOYTEHHUH;

JieNaTh OCO3HAHHBIN BBIOOD, aprYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (hOPMUPOBAHUIO M TIPOSIBICHUIO SPYIUIINHA B 00JMacTH (PM3WKH, ITOCTOSHHO TOBBIMIATH
CBOI 00pa3oBaTeIbHBIN U KyJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OIICHKY HOBBIM CHTYaIlUsM, BHOCHTH KOPPEKTHBHI B IESTENHHOCTh, OIEHHBATH COOTBETCTBHE
PE3yIBTaTOB ENSAM;

BJIQJICTh HaBBIKAMU TI03HABATEIIBHONH pe(UIeKCMM KaK OCO3HAaHUS COBEPIIACMBIX JCHCTBHHA U
MBICITUTENFHBIX TPOIECCOB, UX PE3yIHTATOB U OCHOBAHHIA;

WCTIOTB30BaTh MPUEMBI pehIeKCHH TS OTICHKH CUTYaIliH, BEIOOPa BEPHOTO PELISHIIS,

YMETb OIIEHMBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIIEHUs 110 UX CHIKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PEe3yJIbTaTOB AEATEIbHOCTH;

MIPUHAMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PEe3YyIIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mpomecce AocTKEHWS JTHYHOCTHBIX PE3YNBTATOB OCBOCHHS MPOTPAMMBI 10 (U3WKE ISl YPOBHS
cpemHero oOmero oOpa3oBaHMs y OOydYalONIMXCS COBEPIICHCTBYETCS OMOIMOHANBHBIN  HWHTEIUIEKT,
MpenoNaralonyii ChOpPMHUPOBAHHOCTS:

CaMOCO3HaHMsI, BKJIOYAIONIET0 CIIOCOOHOCTh MOHMMATh CBOE OMOIMOHAIBHOE COCTOSHHE, BUIETDH
HaIpaBlIeHUS PAa3BUTHS COOCTBEHHOI SMOIIMOHAIBHOM chepsl, ObITh yBEpEHHBIM B ce0e;

CaMOpETyJIMPOBaHMUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJb, YMEHHE INPHUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHHSM W TPOSBISTH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHWBAIlMM, BKIIOYAIONIEH CTpeMJIEHHE K JOCTIDKEHUIO IeIW M YCIeXy, ONTHMH3M,
VHUIIMATUBHOCTh, YMEHHE AEWCTBOBATh UCXOS U3 CBOMX BO3ZMOKHOCTEH;

SMIMATHH, BKIIOYAOIIEH CIIOCOOHOCTh IOHUMATh SMOIIMOHAIIEHOE COCTOSHHE JPYTUX, YIUTHIBATE €T0 MPU
OCYIIIECTBICHUN OOIIEHHUs, CTIOCOOHOCTH K COYYBCTBHUIO U COIIEPEIKUBAHUIO;

COLMANILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIIEHHS C APYTMMH JIOABMU,
3a00THUTHCS, MPOSIBIIATH MHTEPEC U pa3pemarb KOH(DIUKTHIL.

HPEJMETHBIE PE3YJIBTATDI

K xonmy oOyyenuss B 10 ki1acce mpeaMmerHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Y OOYYAIOIMXCS] YMEHHIL:

JIEMOHCTPHPOBATh Ha TpPHUMEpax pojb U MeCTO (GU3UKH B (OPMHUPOBAHUH COBPEMEHHOW HAYIHOMH
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTHUECKON JEATENBHOCTH JIIOJIEH;

YUUTBIBATh TPaHULBl NPUMEHEHUS W3YyYEHHBIX (U3MYECKUX MOAeied: MaTepualbHas TOYKa,
WHEpLIHaIbHAS CHCTEMAa OTCUYETA, aOCOMIOTHO TBEPAOE TETIO, UACATBHBIN a3, MOJENN CTPOSHHS T'a30B, KHUIAKOCTEH
Y TBEPBIX TEJ, TOUSUHBIH IEKTPUIECKHH 3aps] IPH pEIIeHNH PU3NIECKHX 33/1a4;

pacro3HaBaTh (QU3MUYECKHE SBICHUS (IIpolecchl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYJISIPHO-KMHETHYECKO  TEOpWHM CTPOCHHWS BEUIeCTBA W JJEKTPOJWHAMUKH: pPaBHOMEpHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEIHOE JBIKCHUE, CBOOOIHOE MaJICHUE TEN, JBIKEHHE 10 OKPYXKHOCTH, WHEPIIHUS,
B3anMojeiicTBue Tel, nuddysus, OpOyHOBCKOE NBM)KEHHE, CTPOSHHE KHIAKOCTEH W TBEPABIX TEJ, U3MEHEHHUE
00bEéMa Ten MpH HArpeBaHUM (OXJAXKICHHM), TEIJIOBOE paBHOBECHE, HCMapeHHe, KOHICHCAIWS, IUIABJICHHE,
KpUCTaJUIM3aLUsl, KUIICHUE, BIIAXXHOCTh BO3yXa, MOBBIIICHNUE ABJICHUS ra3a MNPy €ro HarpeBaHWU B 3aKPbITOM
COCYZE, CBSA3b MEXAY IapaMeTpaMHu COCTOSHUS ra3a B H30IPOLECCax, JICKTPU3ALMS TeEN, B3aUMOJEUCTBHE
3apsA70B;

OINMCHIBATH MEXAHMYECKOE JIBIKCHUE, WCIONB3ysd (HU3HYeckne BENWYHMHBL KOOpPAHMHATA, IIyTh,
IepeMelIeHUe, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUjla, UMITYJIbC TeJla, KUHETUYECKasl SHEPIUsl, TOTCHIMAIbHAS



SHEprusl, MexaHuuecKkas padora, MeXaHHYEeCcKasi MOLIHOCTh; IIPY ONMCAHUU NPABUIILHO TPAKTOBAaTh (HU3UUECKUIM
CMBICII UCHOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EOUHHUIBI, HAXOOUTh (POPMYJIbI, CBSA3BIBAIOIIUE AAHHYIO
(u3MYeCKyI0 BEIMYUHY C JPYTUMHU BEIUYUHAMU;

ONKCHIBATh HM3YYCHHBIC TEIJIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SBICHHS, HCHONB3YS (U3NYECKUE
BEJIMYMHBL: AABJICHUE ra3a, TEeMIEpaTypa, CpeaHssI KHHETHYeCKas SHEPrus XaOTHYECKOTO IBMKEHUS MOJICKYI,
CpeIHEKBaJpaTU4YHas CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSAS OJHeprus, padora rasa,
KO3 PHULMEHT MOJE3HOTO NSHCTBUS TEMJIOBOrO ABUTaTeNsl; MPH OMHCAHUU MPABHUILHO TPAKTOBATH (DU3UUECKUIM
CMBICII UCHOJBb3YEMbIX BEJIMYUH, MX OOO3HAYEHUS U EOUHHUIBI, HAXOOUTh (POPMYJIbI, CBA3BIBAIOIIUE AAHHYIO
(bu3HUecKy0 BENUYUHY C IPYTUMH BEIUMYHHAM;

OMKCHIBATh HM3YYCHHBIC DJIEKTPUYECKUE CBONCTBA BEIIECTBA M BJICKTPHUYECKHE SIBICHUS (MIPOLECCHI),
UCTIONB3Ysl (U3UYECKUE BEIMYUHBL: DICKTPUUSCKUHA 3apsif, SJIEKTPUYECKOe TMOoJie, HApsKEHHOCTh MOJS,
MOTEHIINAN, PA3HOCTh MTOTEHIIMAIOB; IPH ONMCAHWU NPABUIBHO TPAKTOBATH (PM3MUECKHM CMBICI MCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS M €AWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIONINE AaHHYIO (QU3MUYECKYIO BETUUMHY C
APYTUMU BCIIMYNHAMU,

aHATM3UPOBATh (PU3HUYECKUE MTPOLECCH U SBICHUS, HCIIONb3ysS GU3NUECKUE 3aKOHBI U MPUHLMIIBL 3aKOH
BcemupHoro Ttsarotenus, I, II u III 3akonel HproTOHa, 3aKOH COXpaHEHUS] MEXAHUYECKOH HHEPruu, 3aKOH
COXpaHCHHA HUMITYJbCA, MPUHOUII CYIICPIIO3NIHNU CUJI, IPUHIUIT paBHOIpaBUia WHEPHUATIbHBIX CUCTEM OTCqéTa,
MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHIO CTPOCHHMSI BEILECTBA, I'a30BbIC 3aKOHBI, CBSA3b CPEOHEH KHHETHYECKOH
SHEPTUH TEIUIOBOIO ABMKCHUS MOJIEKYJ C aOCOJIFOTHOM TEMIIEpPaTypoOH, MEPBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHUS AIIEKTPUUECKOrO 3apsija, 3akoH KyloHa, pu 3TOM pa3nuyaTrh CIOBECHYIO (POpMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAYKEHUE U YCIOBUS (TPaHUIbI, 00JIacTH) MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPHHLUIBI IEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX YCTPOMCTB; pas3jindaTh
yCIOBUS HX 0€30MacHOTr0 HCIOIb30BaHMsI B IOBCEHEBHOHN JKU3HH,

BBITIOJIHATE 3KCIICPUMCHTBI 11O HMCCIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUN U IMpOLCCCOB C HCIIOJIb30BaAHUEM
MpSIMBIX W KOCBEHHBIX HW3MEPEHWH, MpH O3TOM (OPMYJIHPOBATh MpoOeMy/3a1ady W THUIOTE3y Y4eOHOTO
9KCHEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKECHHOT0 OOOPYIOBaHMS, NPOBOAUTEH OMBIT U (OPMYIHPOBATH
BBIBOJIBI,

OCYHECTBJIATE MPSAMBIE W KOCBCHHBIC H3MEPCHUA (1)I/I3I/I‘-IGCKI/IX BCJINYUH, IIpU OTOM BBI6I/IpaTB
ONITUMAJIBHBIA CLIOCO0 M3MEPEHUS U UCIIONb30BaTh U3BECTHBIE METOIbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHHIA;

HCCJICA0BATh 3aBUCUMOCTU MEKIOY (1)I/I3I/I'-IGCKI/IMI/I BCJIMUYMHAMU C HUCIIOJIL30BAHUEM MPAMBIX H3M€p€HHI7[,
MpU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHUPOBATh PE3YJILTATHI IOJyYEHHOW 3aBUCUMOCTH (DU3NUECKUX
BEJIMYMH B BHJIE TaOIUI U rpa)uKOB, AEaTh BBIBOJBI IO PE3yJIbTaTaM HCCICAOBAHMS;

coOmonary mpaBuiaa 0O€30HacHOrO0 Tpyda NpPU TPOBEACHUM HCCIEIOBaHHMM B paMKax ydeOHOTro
9KCIIEPUMEHTa, Y4eOHO-UCCIIE0BATEILCKON U MPOEKTHOHN JESTENbHOCTH C HCIOJNB30BAaHHEM H3MEPHTEIBHBIX
YCTPOMCTB U J1abOpaTOpHOro 000pYy0BaHMUS;

pewath pacdEéTHBIE 33/1a4M C SIBHO 33JaHHON (PM3MUECKON MOJENbIO, HCHOJIb3Ys (PU3UUECKUE 3aKOHBI U
MPUHIUIIBI, Ha OCHOBC aHaliu3a YCJIOBHA 3aJadyun BLI6I/IpaTI) (1)I/I3I/IHGCKYIO MOACIb, BBIACIATH q)HSPI‘-ICCKI/Ie
BEIMYMHBI W (OpMyJbl, HEOOXOAMMBIC Uil €€ pelleHHs, MPOBOJUTH PAacyéThl M OICHWBATh PEATbHOCTD
MOJTYYEHHOT0 3HauYeHHs (PU3NUECKON BEIIMUNHBL;

peuiaTe KAa4C€CTBEHHBIC 3aJavu: BBICTPAWBATH JIOTHYCCKU HEIIPOTUBOPCUYMBYIO LECIIOYKY paCCY)K)IeHI/Iﬁ C
OHOpOfI Ha N3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTU 1 (i)I/I3I/I‘IeCKI/Ie SIBJICHUSA,

WCIIOJIb30BaTh NPU PELICHNH Y4eOHBIX 33/1a4 COBpEMEHHbIE MHPOPMALIOHHBIE TEXHOJIOTUH AJIS ITOHCKA,
CTPYKTypHUPOBaHHUS, WHTEPIPETALMN U TPEACTaBICHHA Y4eOHOW | HAYYHO-TIOMYJIIPHOM WH(OpPMALUH,
HOHy‘ICHHOfI M3 PA3JIMYHBIX UCTOYHUKOB, KPUTUYCCKU aHAJIM3UPOBATH ITOJIYyHYaCMYIO I/IH(i)OpMaI_H/IIO;

NPUBOIUTH TPHMEPHl BKJIaJa POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-(OU3UKOB B pa3BUTHE HAYKHU,
00BSICHEHHE TIPOLIECCOB OKPY>KAIOLIET0 MHUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHL;

HCIIOJIB30BaTh TCOPETUYCCKUE 3HAHUA 110 (1)I/ISI/IKG B HOBCG)IHGBHOﬁ KHU3HU 1A OGecnequI/m
0e30macHOCTH TIpU OOpallleHHH ¢ MPUOOPaMU M TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXPAHEHUS 370POBbS H
COOJIIOZICHUST HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPY KaloIIel cpere;

paboTaTh B rpyImIe ¢ BBIIOJHEHUEM Ppa3IMYHBIX COIMAJBHBIX pOJed, IUIaHUPOBaTh paboTy TPYIIIIHI,
palMOHAJIBHO pACHpPEAEsATh OO0A3aHHOCTHM M IUIAHMPOBATH JESITENbHOCTh B HECTaHIAPTHBIX CHUTYaIUX,
a/IeKBaTHO OLICHUBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB IPYIIEI B PELICHUE pacCMaTpruBaeMoi IpOOIEeMBI.

K xonmy oOyyenuss B 11 Kjacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE IIOJDKHBI OTPaXKaTh
cOpMHUPOBAHHOCTH y OOYHAIOIINXCS] YMEHHIA:

JIEMOHCTPHPOBAaTh HA IPUMEPax poib U MecTo (GU3MKH B (POPMHPOBAHMH COBPEMEHHON HaydHOM
KapTHHBl MHpa, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJIOTHH, B MPAKTUYECKOH IEATEILHOCTH JIOIEH,
[EJIOCTHOCTh U €JMHCTBO (DPM3MUECKOM KapTHHBI MHPA;



YVUUTHIBATh TPaHMIIBI IPUMEHEHUSI H3YUYCHHBIX (DU3UYECKUX MOJIEIICH: TOUCHHBIA DIEKTPUUCCKUI 3apsi,
Jyd CBETa, TOUSUHBI NCTOYHHK CBETA, SAEpHAs MOENb aTOMa, HYKJIOHHAS MOJENTb aTOMHOTO Spa MPH PEeIICHUH
(u3nYecKux 3aadg;

pacmo3HaBath (puzndeckre sBICHUS (POLUEcCchl) U OOBIICHATh UX Ha OCHOBE 3aKOHOB 3JICKTPOJIUHAMHUKHI
Y KBaHTOBOW (PM3WKHU: dJEKTPUUECKast MPOBOJUMOCTD, TEIIOBOE, CBETOBOE, XUMHUIECKOE, MAarHUTHOE JeHCTBUS
TOKa, B3aMMOJICHCTBHUE MArHUTOB, DIEKTPOMAarHUTHAS WHAYKIHA, JEHCTBHE MarHUTHOTO TOJS Ha MPOBOIHUK C
TOKOM W JBWXKYIIUICS 3apsii, >JIEKTPOMAarHUTHbIC KOJNEOAaHWS M BOJIHBL, NPSAMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, OTpaXXEHHE, MpelioMiieHHe, WHTepdepeHrs, MudpakIus W TONApHU3AlHsS CBETa, IHCIIEPCHs CBETa,
tdhortoanextpuaeckuit a3¢dekt (Goroaddekrt), cBeTOBOE NaBICHHE, BOSHUKHOBECHHE JIMHEHIATOTO CIEKTpa aToMa
BOJIOPOJIa, ECTECTBEHHAS M UCKYCCTBEHHAs PalMOAKTUBHOCTD;

OTMCHIBATh M3YUYCHHBIE CBOMCTBA BEIIECTBA (DICKTPUUECKUE, MATHUTHBIC, ONTHYECKHE, DICKTPUIECKYIO
MIPOBOIMMOCTb PA3TMIHBIX CPEJ) U DIEKTPOMATrHUTHEIE SIBIIEHUS (IIPOLIECCHI), HCTIONB3YS (PM3NIECKHIE BETHINHBL:
QIIEKTPUYECKUN 3apsil, CUla TOKA, SJIEKTPUYECKOE HampsDKEHHE, 3JICKTPHUYECKOe COMPOTHBICHHE, Pa3HOCTh
MOTEHIIMANOB, 3JEKTPOJBIDKYIIAas Cujia, padoTa TOKa, MHAYKUUS MarHUTHOTO IOJsl, cuia AMIepa, cuia
JlopeHnia, WHIYKTHBHOCTh KATYIIKH, SHEPTHS DIIEKTPHYECKOTO W MArHUTHOTO TIOJeH, TMepHoJ W dYacToTa
KoJeOaHUi B KoJeOaTeNbHOM KOHTYpE, 3apsAl W CHia TOKAa B IPOIECCe TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
Konebanuii, (HOKyCHOe pacCTOsSHHE W ONTHYEeCKas CHWJIa JIMH3BL, TpPU OMUCAHWUHM TPAaBHIBHO TPAKTOBATh
(hM3UYEeCKUil CMBICI HCITONB3YEMBIX BEIMYHH, UX 0003HAYSHHS ¥ €IUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIIHE
JMaHHYIO (U3UYECKYIO0 BETMUNHY C IPYTUMH BeTHYNHAMM;

OTMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS U MPOLECCHI, UCTIONB3Ys (pU3nUYecKre BETUUYMHBI: CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPIUs U UMIYNbC (HOTOHA, MEpUO] TOoIypacnaa,
SHEpPrHs CBSA3M AaTOMHBIX S/I€p, MPU OMHCAHWU MPABHIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIB3yEeMBIX
BEJIMYMH, UX 0003HAYCHUSI M €AMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOLINE JAHHYIO (PU3HUYECKYIO BETUUUHY C
JNPYTHMHU BEJIMYUHAMHM, BEIYUCIIATh 3HAYCHHE (DU3UYCCKON BEIIMYUHBL;

aHAM3UPOBATh (PM3UYECKUE TPOIECCHl U SBICHUS, HCIIONB3Ys (PU3NIeCKHe 3aKOHBI M TIPUHITUIIBL: 3aKOH
Owma, 3aKOHBI TTOCJIEIOBATENFHOTO W MapaUIebHOTO COSAMHEHHUS MPOBOAHHUKOB, 3aKoH J[xoyms—JleHna, 3akoH
AJIEKTPOMAarHUTHOW HWHIYKIUH, 3aKOH TPSMOJMHEHHOTO PacIpOCTPaHEHHsI CBETA, 3aKOHBI OTPaKCHHUSI CBETA,
3aKOHBI MPEOMIICHHS CBETa, ypaBHeHWEe ODHHIITEWHa A GoTodddeKTa, 3aKOH COXpPaHEHUs JHEPTHH, 3aKOH
COXPaHEHUsl HMMITYJIbCA, 3aKOH COXPaHEHHUS DJIEKTPUYECKOTO 3apslla, 3aKOH COXpaHEHHUS MacCOBOTO YHCIIA,
nocTyiatel bopa, 3aKkoH paJiMoaKTHBHOTO pacnajia, Ipy 3TOM pa3inyarh CJIOBECHYIO (JOPMYITHPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BhIpaKeHNE U YCIOBUS (TPaHHULIbI, 001aCTH) MPUMEHUMOCTH;

OTIpEIeIISATh HAIIPABJIICHHE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIS POBOJHUKA C TOKOM, CHIIBI AMIIepa U
cuisl JlopeHna;

CTPOUTH H OTIMCHIBATh N300paKEHNE, CO3/IaBAEMOE TUIOCKHUM 3€pPKaJlOM, TOHKOH JTHH30H;

BBITIONHSTH SKCIEPUMEHTHI TI0 WCCIIEOBAHUI0 (DU3MUYECKUX SBIEHUH M MPOIECCOB C HCIIOIb30BAaHUEM
MPSIMBIX W KOCBEHHBIX W3MEpPEHUil: MpH 3TOM (GOPMYJIHpPOBaTh MpoOiieMy/3aady M THUIOTE3y y4eOHOTo
9KCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOT0 000pYyIOBaHUS, MPOBOAMUTH OMBIT M (HOPMYIHPOBATH
BBIBO/IBI;

OCYHIECTBIATh TPSMBIE M KOCBEHHBIE W3MEpeHUS (U3NYECKUX BEIUYHMH, NpPU OSTOM BBIOMpATh
ONITUMAJIBHBIA CIIOCO0 M3MEPEHUSI U UCIIONB30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPEITHOCTEH N3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKHX BEIMYMH C HMCIOJH30BAHUEM TPSMBIX H3MEPECHHH: TIPU ITOM
KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3yJIbTAThI MOJTYYCHHON 3aBUCUMOCTH (PH3NYECKHUX BEIMYUH B BUJIC
TabyuI ¥ rpauKoB, JAeNaTh BEIBOJIBI IT0 PE3yJIbTaTaM UCCIICIOBAHUS;

coOmojaTk mpaBwia 0€30IacHOTO TpyJa NpPU TPOBEJACHUH HCCIECIOBAHWN B paMKax Y4eOHOTO
9KCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKON U MPOEKTHON AEATENbHOCTH C HCIOJIB30BAaHMEM H3MEPHUTENBHBIX
YCTPOKCTB U J1aOOpaTOPHOro 000PYyI0BaAHMS;

pemarb pacyéTHbIE 33/1a4d C SBHO 33IaHHON (PU3UUECKONW MOJIEINbI0, HCIOJb3Ysl (GU3NUECKUE 3aKOHBI U
MPUHIMITGI, Ha OCHOBE aHallM3a YCIOBHS 3aJ1a4d BLIOUpATh (DU3MYECKYIO MOJIENb, BBLICIATH (UIUUECKHUE
BEIMYMHBI W (POPMYJbI, HEOOXOIMMBIE i €€ pelIeHUs, MPOBOJIUTH PACUETHl W OICHWBATH PEATbHOCTH
MOJYYEHHOT0 3HaUeHHS (PU3NIECKON BEIIMIHHBL;

pelaTh KaueCTBEHHBIE 33a[a4i: BBICTPAWBATH JIOTHYECKHA HETPOTHBOPEUHBYIO IIETIOYKY PaCCYKICHUH C
OTIOpOY Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHHS,;

WCTIOJIB30BaTh MPH PEIICHUN YYSOHBIX 33a]1a4 COBPEMEHHBIC WH(OPMAIIMOHHBIC TEXHOJIOTHHY JIJIS TIOUCKA,
CTPYKTYpHUPOBAHUS, WHTEPIPETAMN U TIPEJACTaBICHUS Yy4eOHOW ¥ HAYYHO-TIOMYJISIPHOW WH(OPMAIUH,
MOJTy4eHHON U3 PAa3INYHBIX NCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOIYIaeMyl0 HHPOPMAIIHIO;

OOBSACHATH MPUHIUIBI JACHCTBUS MallH, MPUOOPOB M TEXHUYECKHUX YCTPOHCTB, pa3IUYaTh yCIOBHS HX
0€301acHOro NCTMOIB30BaHMS B TOBCETHEBHOM KU3HU;



MPUBOANTH TMPHUMEPHI BKIAJa POCCHUHCKUX U 3apyOEKHBIX YUYEHBIX-(DM3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJb30BaTh TCOPETHUYSCKUE 3HAHMA 1O (U3MKE B TOBCEAHCBHON JKU3HU JUIsl 0OECICUYCHUs
0€30MacHOCTH MpH OOpaIleHUU ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOMCTBAMH, JJIi COXPAHCHHUS 3I0POBbS U
COOJTFO/IEHNST HOPM KOJIOTHYECKOTO TTOBEACHHUS B OKPYIKaIOIIel cperne;

paboTath B TPYIE C BBHIIOJHEHHWEM DPAa3IMYHBIX COIHMAIBHBIX POJIEH, INIaHUPOBaTh PabOTy TPYIIIHL,
paIMOHANIBHO paclpeAesaTh OOS3aHHOCTH U IUIAHUPOBATh JACSITEILHOCTh B HECTAHJAPTHBIX CUTYaIUAX,
aJIeKBaTHO OLIEHUBATh BKJIA]] KQXKIOTO U3 YIaCTHUKOB IPYIIIBI B PEIICHNE PACCMATPHUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KVIACC
HauMmeHoBaHue KoauyecTBo yacos
Ne n/mm pa3iesoB U TeM Beero KonTpoibHbIe IIpakTHyeckue
NporpaMmMbI padoThbI padoThbI

Paznea 1. DU3UKA U METOAbI HAYYHOI'O IO3HAHUSA

dusnka 1 MeTOBI

1.1 Hay4YHOTO 2
TTO3HAHUS
Hroro o pasneny 2

Paznen 2. MEXAHUKA

2.1 Kunemartuka 5

Buanl gesreLHOCTH
00yyarolmuxcs ¢ yueTom padoueii
MPOrpaMMbI BOCIIUTAHUSA

Ormpockl, 6ecebl ONPEeaeIITIOT
c¢(hOopMUPOBAHHOCTh
MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHSI
(bu3NIeCcKoi HAyKH;

OCO3HAaHUE  I[IEHHOCTUM  HAay4HOU

JeSITeTbHOCTH, TOTOBHOCTh B
nporecce N3y4YCHHS ¢bu3uKu
OCYILECTBIIATH MIPOEKTHYIO u

HCCIICIOBATENbCKYIO  AEATEIbHOCTD
MHIWBUAYAJIBHO U B TPYIIIIE.

['pymnrioBsie 3aHATHS T
J1a00paTOpHbIC PAOOTHI MPUBOIAT K
TOTOBHOCTH BECTH COBMECTHYIO

NI TEIIbHOCTh B MHTEpEcax
Tpa)XIaHCKOTO OOIIECTBa,
Y4aCTBOBATh B CaMOYIIpaBJICHHUU B
00pa3oBaTeIbHON OpraHu3aIig;
YMEHHE B3aUMOJICHICTBOBATS C
CoraJIbHBIMHU MHCTUTYTaMU B
COOTBETCTBHH C UX QYHKIIUAMU H
Ha3HAYCHHEM;

TFOTOBHOCTb K T'YMaHHUTapHOU 1
BOJIOHTEPCKOMU JIEATEIIbHOCTH;
OCO3HaHME JIMYHOTO BKJIaJa B
MIOCTPOEHUE YCTOWIMBOIO
Oynymuiero;

MHTEpEC K pa3InyHbIM chepam
npodecCHOHAIBHON IeATEHHOCTH,

JuiekTpoHHBIE (1 (pOBLIE)
o0pa3oBaTe/ibHbIE

pecypcbl

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

bubmuoreka IIOK
https://m.edsoo.ru/7f41bf72
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B TOM YHCJIE CBSI3aHHBIM C (PU3UKOI
Y TEXHUKOH, YMEHHUE COBEPIIIATh
OCO3HaHHBIN BBIOOp OymyIIe
PoQEeCCUM B PeaTn30BLIBAT
COOCTBEHHbBIC )KM3HCHHBIC TUIAHBI;
TOTOBHOCTH M CTIOCOOHOCTH K
00pa30BaHMIO M CAaMOOOPA30BAHUIO B
obnactu (PM3KUKY HA TIPOTSHKEHUU
BCEH KU3HH.

2.2

2.3

Junamuka

3aKOHBI
COXpaHCHUS B
MEXAHUKE

I'pynnoBsie 3aHATHS U
nmabopaTtopHbIe PabOTHI MPUBOISAT K
TOTOBHOCTH BECTH COBMECTHYIO
JeSTEeIBHOCTh B HHTEpECcax
TPaKAAHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B
00pa3oBaTeNbHON OpraHn3aINHg;
YMEHHUE B3aUMOJICHCTBOBATS C
COLIMAJIbHBIMU MHCTUTYTaMH B
COOTBETCTBHH C UX (QDYHKIHSIMH U
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHOU U
BOJIOHTEPCKOM ACATEIILHOCTH;
OCO3HaHME JINYHOTO BKJIa/a B
IIOCTPOEHUE YCTONYMBOTO
Oysynero;

WHTEpEeC K pa3InyHbIM chepam
po(heCCUOHATIBHOM IeATENbHOCTH,
B TOM YHCJIE CBSA3aHHBIM C (PU3HUKOM
Y TEXHUKOH, yMEHHEe COBEpLIATh
OCO3HaHHBIN BBIOOp OymyIIe
npodeccuu U peain30BbIBaTh
COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;
TOTOBHOCTH M CITOCOOHOCTH K
00pa30BaHMIO ¥ CAaMOOOPA30BAHUIO B
oOnacti HU3KMKU HA NPOTSHKEHUU
BCEU JKU3HHU.

['pymnrioBsie 3aHATHS U
nabopaTopHEIE pabOTHI IPUBOIAT K
TOTOBHOCTH BECTH COBMECTHYIO
JISSATEIILHOCTh B UHTEpEcax

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

bubmunoreka IIOK
https://m.edsoo.ru/7f41bf72
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TPaXJaHCKOTO 00IIecTBa,
Yy4acTBOBaTh B CAMOYIIPABJICHUU B
00pa3oBaTeIbHON OpraHU3aIIHN;
YMEHUE B3aUMOJEHCTBOBATh C
COLIMAJILHBIMU HHCTUTYTaMH B
COOTBETCTBHU C MX (QYHKIUSIMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHOU H
BOJIOHTEPCKOM AEATENILHOCTH;
OCO3HaHHE JINYHOTO BKJIaa B
IIOCTPOEHUE YCTONYUBOTO
Oymymero;

WHTEpeC K pa3Iu4IHBIM chepam
npodeccrnoHabHOM AESATETbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (PU3UKOI
U TEXHHUKO, YMEHUE COBEPIIATH
OCO3HaHHBIN BEIOOp OymyIIeH
po(heCCUu U PeaTn30BbIBATh
CO6CTBCHHLIC JKN3HCHHBIC I1IJIaHBbI;
TOTOBHOCTB M CIIOCOOHOCTB K
00pa3oBaHMIO U caMOOOPa30BaHHIO B
obnacti GU3KMKK HA TPOTSHKCHUU
BCEH JKU3HHU.

Hroro o pasneny | 18
' Pasaen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUMKA

OcHOBBI

31 MOJIEKYJIIPHO- 9 1 Bbubnuoreka LIOK
KUHETUYECKOU https://m.edsoo.ru/7f41bf72
TEOPUHU

32 OCHOBBI 10 1 bubmmoreka IIOK
TEPMOTUHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTHble

3.3 botectsa 5 bubimorexa LHOK
PasoBLIe https://m.edso00.ru/7f41bf72
MIEPEX0IbI

Hroro mo pasneny 24

‘ Paznen 4. JJIEKTPOJINMHAMUKA

4.1 OneKTpocTaTHKa 10 ‘ 1 Bubmuorexa LIOK
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I'pynnoBeie 3aHATHS U
nabopatopHbie pabOTHI IPUBOJAT K
TOTOBHOCTHU BECTH COBMECTHYIO
JeSITEIBHOCTh B MHTEPECax
rpaXk1aHCKOro O0LIeCTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B
00pa30BaTeIbHON OpraHu3aIg;
yYMEHHE B3aUMOJAEHCTBOBATh C
COHAJIbHBIMU MHCTUTYTaMU B
COOTBETCTBHH C UX (DYHKIHSIMH U
Ha3HaYCHHEM;

TFOTOBHOCTb K T'YMaHUTapHOU U

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

Hocrosnbili . BOJIOHTEPCKOM JIeSITEIHOCTH;
4.2 DJICKTPHHACCKIHI 12 OCO3HaHHWE INYHOTO BKJIA/a B bubmmorexa [IOK
ToK. Toku B . https://m.edsoo.ru/7f41bf72
MOCTPOCHUE YCTOMYNBOTO
Pa3IMYHBIX cpeaax .
Oymymero;
WHTEpeC K pa3IuIHBIM chepam
npodeccroHaIbHOM AeSTETbHOCTH,
B TOM YHCJIE CBSA3aHHBIM C (PU3UKOM
Y TEXHHUKO, YMEHUE COBEPIIATH
OCO3HAaHHBIN BEIOOp OyayIIIeH
po(heCcCUu U PeaTn30BbIBATh
COOCTBEHHBIE JKU3HEHHBIC TIIAHBI;
TOTOBHOCTB M CIIOCOOHOCTB K
00pa3oBaHHIO U caMOOOPa30BaHHIO B
obnacti GU3KMKK HA TPOTSHKCHUU
BCEH JKU3HHU.
HWroro o pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB I10 TTPOTPAMME
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11 KJIACC

Ne n/m

HaumMmeHnoBaHue
Pa3esoB U TeM
NMPOrpamMMbl

KoanuecTBo yacoB

KonTposabHbie

Bcero
padoTbI

IIpakTuyeckue
padoTsI

Buanl gesreLHOCTH
o0y4aromuxcs ¢ yieTom padodeii
NMporpaMMbl BOCTIMTAHHUS

JJieKTpoHHBbIE (U (poBLIE)
o0pa3oBare/ibHbIe pecypchl

Paznen 1. JIEKTPOJANHAMMUKA

11

MarnuTHoOE none.
DIIEKTpOMarHUuTHAasI
WHIAYKIAS

HWroro no pazneny

11 1

11

Paznen 2. KOJIEBAHUSA U BOJIHBI

['pymnmoBbie 3aHATHS U
71a00paTOpHBIC PaOOTHI MPUBOIAT K
TOTOBHOCTH BECTH COBMECTHYIO
JeSTeILHOCTh B MHTEpEecax
IPaXJaHCKOTO 00IIecTBa,
y4acTBOBATh B CAaMOYIIPABJICHHUU B
00pa3oBaTeIbHON OpraHM3aIIH;
yMEHHE B3aUMOJICHCTBOBATH C
COIMAIBHBIMI HHCTHTYTaMH B
COOTBETCTBHU C MX (PYHKIUSIMU U
Ha3HA4YCHHEM;

TOTOBHOCTh K T'YMaHHTapHOI 1
BOJIOHTEPCKOM JIeSITEIHOCTH;
OCO3HaHHE JINYHOTO BKJIaJa B
IIOCTPOEHUE YCTONYUBOTO
Oysynero;

MHTEpEC K pa3In4HbIM chepam
po(heCCUOHATIBHOM JIeATENbHOCTH,
B TOM YHCJIC CBSI3aHHBIM C (PH3HUKOM
Y TEXHHUKO, YMEHUE COBEPIIATH
OCO3HAHHBIN BBIOODP OyayIei
npo(heCcCUu U PeaTn30BbIBATh
COOCTBEHHBIE KM3HEHHBIE IIIaHBI;
TOTOBHOCTB M CIIOCOOHOCTB K
00pa3oBaHMIO U caMOOOPa30BaAHHIO
B 00J1acT (PM3MKHU HA TPOTSHKEHUU
BCEH KM3HMU.

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

2.1

2.2

Mexanuueckue u
ANEKTPOMAarHUTHBIE
KoJIeOaHus

MexaHuueckue u
3JICKTPOMArHUTHBIC

I'pynnoBsie 3aHATHS U
nabopaTopHbie paboOTHI

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c

IIPUBOJAT K

TOTOBHOCTH BECTH
COBMECTHYIO JCATCIIBHOCTD

butmmoreka [JOK
https://m.edsoo.ru/7f41c97c
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BOJIHBI

2.3 Onruka 10 3

B MHTEpeCcax TPakJaHCKOTO
oO1mrecTBa, y9acTBOBAaTh B
CaMOYIIPaBJICHNH B
00pazoBaTeIsHOM
OpraHM3aINy;

yMeHue
B3aMMOJICHCTBOBATH C
COIUATIbHBIMH
WHCTUTYTaMH B
COOTBETCTBHUU C UX
(GYHKIMSIME 1
Ha3HAYCHUEM;

bubmmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 24

Paznen 3. OCHOBBI CIELIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI ceHAILHON

31 TeODHH 4 1 bu6mmoreka [IOK
' p https://m.edsoo.ru/7f41c97c
OTHOCUTENIBHOCTH
Wtoro no pazzeny 4
Paznea 4. KBAHTOBAS ®U3UKA
41 DJIeMEeHThI KBaHTOBOM 6 Jl;lz ggH;T?:;Hﬂ;g:Ti butmmoreka [IOK
' OITHKH PATOPHBIE P https://m.edsoo.ru/7f41c97c
IPUBOIAT K
TOTOBHOCTH BECTH
COBMECTHYIO JIeSITEeIbHOCTD
B MHTEpEcax TPayKJIaHCKOr0
4.2 CrpoeHnue aroma 4 o01m1ecTBa, y4acTBOBATh B ﬁgg;?lﬁzzz(%cﬁfﬂ £41c97c
CaMOyTpaBJIeHUH B — :
o0Opa3oBaTeabHON
OpraHu3alNH;
yMeHUe
B3aUMO/ICHCTBOBATH C
COMHATTLHRIMU butmmoreka [IOK
4.3 ATOMHOE S11pO 5 MHCTUTYTaMH B hitps://m.edso0.ru/7f41c97c
COOTBETCTBUH C UX — :
(GYHKIMSIMH 1
Ha3HAYCHHEM;
Hroro mo pazneny 15
Pazgen 5. 3JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3IUKU
51 ONeMEHTHI 7 1 I'pynnioBsie 3aHATHS U Bu6mmoreka [IOK
' aACTPOHOMUH U nmabopaTopHbIe pabOTHI https://m.edsoo.ru/7f41c97c
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acTpoU3UKU

HWroro no pazneny 7

MPUBOJIAT K

TOTOBHOCTH BECTH
COBMECTHYIO JICATEIILHOCTh
B MHTEpECcax TPayKIaHCKOr0
oO1mrecTBa, y9acTBOBAaTh B
CaMOYIIPaBJICHUH B
oOpa3oBatenbHON
OpraHu3aIVH;

yMEHUe
B3aMMOJICHICTBOBATH C
COLMATLHBIMU
WHCTUTYTaMU B
COOTBETCTBHH C UX
(GYHKIMSIMH 1
Ha3HAYCHHEM;

TOTOBHOCTH K
T'YMAaHHUTApHOU U
BOJIOHTEPCKOMI
JIeSITeTIbHOCTH;

0CO3HAHME JINYHOTO BKJIaa
B TIOCTPOCHHUE
YCTOMYHBOTO Oy IyIIero;
HHTEPEC K Pa3InIHbIM
chepam
npodecCHOHANTBEHON
JIeSTEIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3UKOU U
TEXHUKOW, yMEHHE
COBepIIaTh OCO3HAHHBIN
BBIOOD Oyymeit
npodeccuu u
peann3oBHIBATh
COOCTBEHHBIC KU3HCHHEIE
TUTAHBI,

TOTOBHOCTB M CLHOCOOHOCTD
K 00pa30BaHMIO H
€caMo00Opa3oBaHUIO B
oOmacty GpU3MKK Ha
NPOTSHKEHUU BCEH KH3HU.

Paznea 6. OBOBINAIOIIEE IOBTOPEHUE




6.1 O6obmaromee 4 bubmmnorexa [JOK
MOBTOPEHHE https://m.edsoo.ru/7f41c97c

Hroro mo paznemy 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO 68

YACOB IIO I[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
«®uzuka 10 knacc (DneKTpOHHOE NPUIIOKEHUE K YUeOHUKY aBT. Msikumes ['.51.,

byxosues b.b., Corckuit H.H.)»
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