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kypc «ODU3UKA»
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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpOBHS Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXCHMH M TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B oOpa3oBareldbHBIX oOpraHu3amusax Poccuiickoni  ®Denepannw,
peaTn3yoX OCHOBHBIE 00pa30BaTEIbHbIC IPOrPAMMBI.

Copnepxanue nporpamMMbl 10 (UM3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOIO noaxoaa. IlporpamMma 1o ¢usnuke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUMUd MEXIIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMud. B Hell ompenensroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YpPOBHE CpeaHero oOlIiero oOpa3oBaHMs, IUIAHUpYEMbIe
pe3ybTaThl OCBOCHHUS Kypca (HU3UKU: JHMYHOCTHBIE, METalmpeIMETHbIe, IpeIMEeTHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e IUIAHUPYEMBIE PEe3yJIbTaThl OCBOEHMs Kypca (PU3MKM Ha 0a30BOM YpPOBHE, B TOM 4YHCIE
IPEMETHBIC PE3YJIbTATHI 10 TO/1aM O0YJYCHUS;

e cofiep>kaHue yueOHoro npeamera «Pusmkay 1o rogaM o0ydeHus.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPO/IbI, BEICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUH 00 OKpY)KaroLIeM MHpeE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueit u actpoHoMueil. Vcrnonp30BaHNe W aKTHBHOE
OpUMEHeHHe (U3MYECKMX 3HAHUM ONpeAessieT XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOpTa, OCBOSHHS KOCMOCA, MOJIYYeHHS HOBBIX
MaTepHaJIoB C 33JlaHHBIMU CBOMcTBaMU U Apyrux. Mzyuyenue Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00yJaromuxcs, B GOpMUpOBaHHE YMEHUH
IPUMEHATh HAyYHbII METOJI TO3HAHUS MIPH BBIIIOJIHEHUN UMHU YY€OHBIX UCCIIE0OBAHUM.

B ocHoBy kypca ¢u3uku 1711 YpoBHS cpeHero oOmiero oOpa3oBaHusl MOJIO0XKEH Pl UCH,
KOTOpBIE MOKHO pacCMaTpHUBaTh KaK MPUHIMIIBI €0 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEl MaTepHall Kypca Gpu3nku o0beIMHEH BOKPYT
¢usznueckux Tteopuil. Begymum B Kypce sBhseTcss (OPMUPOBAHHWE MPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOJIb30BaHUE T'YMAHUTAPHOTO
noTeHMana GU3NYECKOil HayKH, OCMBICIIEHUE CBSA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDAaBCTBEHHBIMU U HKOJIOTUYECKUMU TIpOoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc GU3uKu npemnonaraeT 3HakOMCTBO C IIUPOKUM
KPYTroM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IMOCPEACTBOM BBEICHHS 3JIEMEHTOB COJCpKaHMUA,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkxke 00CyKaAeHus po0iIeM palioHaIBHOTO PUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpeaHero oOIiero odpa3zoBaHUs
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUS
¢usmueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB U TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, JIJIsl ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).



CuCTeMHO-IeATETbHOCTHBIN MOAX0 B Kypce (PU3MKHM peamn3yeTcs Mpexkae BCero 3a CUéT
OpraHMU3aIi IKCIEPUMEHTAIbHON JesTeNIbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca
(¢U3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAKTUUYECKUX palboT. BeigeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCS Y4YaCTHHKaMH 00pa30oBaTEeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIIeHUs KabuneTa ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHUSIMH IPOBOJAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yaensieTcs pelieHuI0 pacyETHBIX M Ka4eCTBEHHBIX 3aaad. [lpu atom
JUTSL PAaCYETHBIX 3a]1a4 MPUOPUTETOM SIBIISIOTCS 337a4U C SIBHO 3aJJaHHON (PU3UYECKON MOJIEIbIO,
MO3BOJIAIOIINE MPUMEHATh H3YYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOIO paszeina
Kypca, Tak U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3aesoB. J{s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIOTCS 3aJaHUs Ha OOBSICHEHWE MPOTeKaHWs (U3NYECKUX SBICHHH M MPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BblOOpa (uU3MUecKoil MoIenH A CUTyallMH MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecrieyeHn0 y4eOHOTO mporecca 0a30BBI ypOBEHb Kypca (U3WKH Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHUs TOMKEH M3y4aThCsl B YCJIOBHSIX MPEAMETHOTO KaOuHeTa (DU3MKK WIH B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEJAMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bu3HUKH TOIHKHO OBITH HEOOXO0MMOE JTabopaTOpHOE 00OPYIOBAHKE IS BHITOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHMX TPAKTHYECKUX pPadOT U JIEMOHCTPALMOHHOE
o0opyoBaHue.

JleMoHCTpanMoOHHOE  00OpYyIOBaHWE (OPMUPYETCS B COOTBETCTBUU C IPHUHIIAIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECIEeYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamMMe Mo
¢u3MKe KIIOYEBBIX JEMOHCTpPAlUMil /AJIs HMCCIIEJOBAHMSI HM3y4yaeMbIX SIBJICHUI M IPOLIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpYyIOBaHUE Ui YYCHHYECKHX MPAKTUYECKHX padoT ¢opmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JIaDOpaTOPHOro OOOpYyIOBaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX U LUGPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH 1IENISIMU U3Y4YeHUs GUUKU B 00ILIeM 00pa30BaHUHU SBISIFOTCS:

e GOpMUpOBaHME MHTEpPECA M CTPEMIICHHS OOyYaromMXcsi K HAyYHOMY H3YYEHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e Pa3BUTHE TMPEACTABIEHUH O HAYYHOM MeToJe To3HaHus U (opMHUpOBaHME
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILUM SIBIICHHSIM;

e (D OpMUPOBAHME HAYYHOT'O MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4de€HUS OCHOB CTPOCHMUS
MaTepuy U pyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

o (hOpMUpOBaHUE YMEHHUI OOBACHATH SIBJICHMS C MCIOIb30BAaHUEM (PU3NYECKUX 3HAHUM U
HaYYHBIX JOKa3aTeNIbCTB;

e (hOpMUpOBAHUE TNPEACTABICHUI O posd (PU3UKU JUISI PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTH.

Joctumxenune 3THX Leied oOecrieunBaeTcsl pelleHHeM CIeAYIOUMX 3ajad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e IpUOOpETEHNE CUCTEMBI 3HAHUN 00 O0mHMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJIEKYISPHYIO (QU3UKY, dJEKTPOJANHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI acTPOU3HKH;

o GOpMHpOBaHHE YMEHHH TPHUMEHATh TEOPETHUECKUE 3HAHMA [UId OOBSICHEHUS
(bu3nUecKuX SIBICHUA B MPHUPOJE W JUIS MPHHATHS TPAKTHYECKUX PEIICHWH B MOBCEIHEBHOM
KHU3HH,



e OCBOGHHE CIIOCOOOB PEIICHUS PA3INYHBIX 33124 C SIBHO 33JJaHHOM (PU3MUeCKOi MOJIENbIO,
3aja4, MOJApPa3yMEBAIOUIMX CaMOCTOSATEIbHOE CO3JaHHe (PU3UUECKOW MOJEH, aJeKBaTHOMN
YCIJIOBHSIM 33]1a4H;

e IOHMMaHHE (PU3NYECKUX OCHOB U TNPUHIUIOB ACHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSAHUS Ha OKPYKAIOIIYIO CPELLY;

e OBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS WM TMPOBEACHUA (PUINYECKUX
OKCIIEPUMEHTOB, aHallM3a W WHTEepHpeTanud WHQPOPMAIUU, ONPEIEICHHUS JTOCTOBEPHOCTU
MOJIy4YEHHOT' 0 pe3yJIbTaTa;

* CO3/IaHUE YCIOBUM JUISl Pa3sBUTUS YMEHUN IPOEKTHO-HUCCIIEIOBATEIBCKONW, TBOPUYECKOM
JIeATEIbHOCTH.

Ha wusydenue ¢usuku (0a30BbI ypOBEHB) Ha ypOBHE CpEAHEr0 00Iero oOpa3oBaHUS
otBoauTcs 136 dacoB: B 10 kimacce — 68 vyacoB (2 yaca B Heneno), B 11 kiracce — 68 vacoB (2
yaca B HEJICIIIO).

[Ipennaraemslii B mporpamMme o ¢pu3uke nepedeHs JadopaTOPHBIX U MPAKTUUYECKUX paboT
SIBIIIETCS. PEKOMEHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEICHHS J1a00paTOPHBIX padoT U
OTIBITOB C YUETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00y4arOIUXCsl.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 O3HAHUSA

®usuka — Hayka o npupone. Hayunsle Meroasl mo3HaHUs OKpyXKaroumero mupa. Poib
SKCTIIEPUMEHTA M TCOPHH B TPOIIECCE TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Quanveckux siBIEeHU u mpoieccoB. Hayuneie runoressl. Ousndeckue
3aKOHBI ¥ TE€OpHH. [ paHUIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Llemoncmpayuu

AHanorosbie U U(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYHKHU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHHE. OTHOCUTENBHOCTb MEXaHMYeCKOoro JABwkeHud. Cucrema
otcuéra. Tpaekropus.

[Tepememnienune, CkoOpocTh (CpelnHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTeMBbl KoopauHaT. Cio)keHue nepeMenieHui u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMOJIMHENHOE nBIKeHHE. ['paduku 3aBHCUMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILIEHNS MaTEPUATILHON TOUYKH OT BPEMEHHU.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiinoe paBuwxkeHue. JI[BukeHHWE MaTEepUATIbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOW IO MOZYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTta obpaienus. LleHTpocTpeMUTebHOE YCKOPEHHE.

TexHuueckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIHUJIOMETp, JBUKECHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, ILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3zoBanre ABMKEHHUM C MCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.



Habmronenne aBmkeHus Tena, OpOIIEHHOTO O] YITIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHrne HepaBHOMEPHOIO JBUKEHMUSI C LIENbIO OIIPEIETICHHSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHWS — MEXAY  HyTSAMH,  HPOMJEHHBIMH  TEJIOM 32
MOCJIeIOBAaTEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3yueHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOcTH ['amunes. IlepBeiil 3akoH HetoTona. MHepumanbable cuCTEMBI
OTCUETA.

Macca Ttena. Cuia. IlpuHuun cynepno3unuu cwi. Bropoit 3akoH Herorona s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsbkectu. [lepBas kocMuueckass CKOPOCTb.

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

Tpenue. Buabl Tpenus (1okosi, CKojbkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Koaddumument tperns. Cuiia conpoTHBICHHS
P ABUKEHUH TeJla B KUJKOCTH WM rase.

[ToctynarensHO€E 1 BpallaTelbHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCHUTEIBHO OCH BpauleHus. [lmedo cuibl. YcinoBusi paBHOBecHS
TBEPAOIO TEIA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOIIUIHUKH, IBHKCHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HHMKAIOIIMX B MPYKUHE M PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

NMnynbsc MatepruanbHON TOUYKHU (Tesa), CUCTEMbl MaTEpPUANIbHBIX TOYEK. MIMIynbe cuibl u
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHeHUs UMIyJbca. PeakTuBHOE ABM)KEHHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus MarepuaibHOM TOukH. Teopema 00 M3MEHEHUH KHUHETHYECKON
DHEPIHH.

[TorenuunanbHas sHeprus. [loTeHanbHas sHeprus ynpyro AepopMUpOBaHHON IPY>KUHBI.
[ToreHnuanbHas SHEPTUS TeNa BOIU3U TOBEPXHOCTH 3EMITH.

[ToTeHmanpHbie ¥ HEMOTECHIIMAIBbHBIC CUJBI. CBsI3b pabOTHl HEMOTEHIMATBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUN CUCTEMBI Tell. 3aKOH COXpPaHEHUsI MEXaHUYECKOI YHEPTUH.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.



TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOLOMET, KONEP, NMPYKUHHBIN
IIUCTOJIET, IBMKCHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexon moTeHMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenune aOCOIIOTHO HEYNPYroro ynaapa ¢ I[OMOLIbIO ABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHHYECKOW 3HEpPruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipHasi (pM3uKa 1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH M UX OMBITHOE 00OCHOBAHUE.
bpoynoBckoe naBwxkenme. Juddysms. Xapaktep ABMKCHHS W B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojelied. Macca m pa3mepbl Mosiekyid. KonudecTBo Bemiecrtsa.
[locTostnHas ABoraspo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYISPHO-KUHETUYECKOH TEOpUU
ueanpHOro rasa. AOCOJIIOTHasg TemIeparypa Kak Mepa CpeaHeldl KUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre H30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThI, [TOKa3bIBAIOLINE JIMCKPETHOE CTpPOEHHE BelmlecTBa, ¢ororpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita lltepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Monens, nirocTpupyronias Npupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHHH 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpEHHs dHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3MeHeHus. KoanuecTBo TemaoTel U padota. BHyTpeHHssI SHEprHsl 0AHOATOMHOIO
U7eanbHOro raza. Busl Teronepenadn: TeIIONPOBOAHOCT, KOHBEKIUS, U3TydeHUE. Y NeJbHas
TEII0EMKOCTH BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue 006 angmabatHoM mpouecce. IlepBbiii 3akoH TepmoauHamuku. IIpumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MPOIIeCCOB B IPUPO/IE.

Tennoble MammHbl. [IpyHIKIBL JeHiCTBUS TEMIOBBIX MaluH. [IpeoOpazoBanus sHEprun B
TeruioBbIX MamnHax. Koagdunuent nonesnoro aeiictsus terioBod Mamuubl. ukn KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.



TexHuueckne YCTpONCTBA M IPAKTUYECKOE IMPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

V3MeHeHne BHYTpPEHHEW SHEpPruu Teja MPH COBEpPUICHHH DPAOOTHI: BbUIET MPOOKU U3
OYTBUIKH TOJI JEHCTBHEM CXKaTOrO BO3JyXa, HarpeBanue 3(upa B JATYHHOH TpyOKe MyTEéM
TpeHUs (BUICOAEMOHCTPAITHSA).

M3MeHeHne BHYTPEHHEHN dHepruu (TemMrepaTypsl) Tella Ipy TEIUIonepeaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPAaHUsI, PEaKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHONU TeII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanue u koHAeHcanus. Vicnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTH BO3Ayxa. HachlmeHHslil map. YnuenpHas TemsioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYPbI KUIIEHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuayibl. l[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHUYecKHue YCTPOMCTBA W MPAKTUYECKOE NPHMEHEHHE: TUTPOMETP W TCHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPECMCHHBIX MaTcpuraioB, B TOM YHUCJIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOIUU.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

CriocoObI U3MEPEHUS BIAKHOCTH.

Halmonenue narpeBaHus U IJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpaIus KPUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

H3mepeHne OTHOCUTENbHON BIKHOCTH BO3IyXa.

Pa3nen 4. DaexkTpoauHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzanusi Teln. OIeKTpuueckuil 3apsa. JlBa Buaa 5SIEKTPUUYECKHX — 3apsi/ioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodeuHblil snekTpuueckuil  3apsi.
Onexkrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsSy)KEHHOCTH IIEKTPUYECKOTO MOJIS.

PabGota cun anekrpoctarudeckoro moiss. [lorennuman. Pa3HOCTh  MOTEHIMAOB.
IIpOBOTHUKY M IUDIIEKTPUKH B JIEKTPOCTATUYECKOM T10JIe. JIMAIeKTprudecKass IPOHUIIAEMOCTb.

OnektpoéMkocTs. KoHaeHcaTrop. OJIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. OHEPrus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: IIIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NIPUHLUII JEHCTBUSA 3JIEKTPOMETPA.

B3anMopeiicTBue HaIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHYeCKasl 3allnTa.



JM3NeKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  JJEKTPOEMKOCTH IUIOCKOrO KOHAEHCaTopa OT IUIOWAAW IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toxu 6 paznuunsix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. MCTOUHMKHM ToKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, MapayuiesIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371€KTPUUYECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJla U BHYTPEHHEE CONPOTUBIECHNE UCTOYHUKA TOKA. 3akoH OMa st
MOJIHOM (3aMKHYTOM) 35iekTpuueckoit nenu. Koporkoe 3ambikanue.

DJIEKTPOHHAs POBOANMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTDh COITPOTHUBIICHUSI METAJIIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TMPUMECHAs MPOBOJUMOCTH IMOJYIPOBOIHUKOB.
CsaoiicTBa p—Nn-niepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DJeKTPUYECKHII TOK B pacTBOpax M paciuiaBax 3JEKTPOJHUTOB. DIJIEKTPOIUTHYECKAsS
Juccoruanus. DIEeKTPOIIn3.

DnexkTpuueckuil Tok B razax. CaMoCTOSATENbHBIA U HECAMOCTOATENbHBIN pa3psaa. MonHus.
ITna3ma.

TexHu4eckue yCcTpoicTBa U MPAKTHUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, pEOCTar,
UCTOYHUKU TOKa, OJEKTPOHArpeBaTEeNlbHbIE MPUOOPHI, 3IEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHBIH  JHOA, TEPMHUCTOPBI U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNpPsHKEHUSL.

3aBUCUMOCTh COTPOTHUBIICHUS LWJIWHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOIIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmerniaHHOe COeTMHEHUE TIPOBOHUKOB.

[IpsiMmoe u3MepeHue 3NIEeKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHe TrajabBaHUYECKOIO
AJIEMEHTA U OllEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yuenne cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepeHne  SIEKTpOABMKYIIEH CHUJIbl HUCTOYHMKA TOKAa H  €ro  BHYTPEHHEro
COTIPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeamMeTHblie CBSI3H

Wzyuenue kxypca ¢usuku 0Oa3zoBoro ypoBHS B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTEeMaTUKH, OWOJIOTHH, XHWMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvle nonwsimusi, CBA3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUecKas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEITb, U3MEPEHHE.



Mamemamuxa: pemieHue CUCTEMBbl  ypaBHEHWH, JuHeHHas (QyHKOuUs, mapabdona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPbl M HUX MPOEKIMH HAa OCHU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonoeusn: Mexanndeckoe IBIKEHUE B KUBOW mpupone, Auddysus, ocMocC, TemIo00MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUJIKOCTEH M Tra30B, BJIEKTPHUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBaHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue JBUKEHHUH C UCMOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHUKE (pakera,
BOJOMET M Jpyrue), JBUTATeb BHYTPEHHErO CropaHus, IMapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIIYYSHHUS] COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIE
HAaHOMATEpUAJIIOB, M  HAHOTEXHOJOTUH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JIEKTPOTIIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DJICKTPOHATPEBATEIbHBIC IMPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Pa3znea 4. daekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[locTostHHbIE MarHuThl. B3aumoaelcTBHE MOCTOSHHBIX MAarHuTOB. MarHutHoe Tmoie.
BekTop maruutHOM MHAyKUMU. [I[puHIMN cyniepno3uliuy MarHUTHBIX NOJIel. JIMHUKM MarHuTHOM
uHaykuy. Kaptuna tuHui MarHUTHOM MHIYKIIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1osie IPOBOJHMKA C TOKOM. KapTMHa JNWMHUNA MHAYKIUU MAarHUTHOIO MOJIs
JUTMHHOTO TPSIMOTO IPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ Monaynb M HampaBlieHHE. JIBUKEHUE 3apsyKEHHOM YacTUllbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HIEKTpOMarHUTHOM WHAYKUMU. [lOTOK BEeKTOpa MAarHUTHOM WHAYKIIMH.
DIEeKTPOABMKYIIAS CUJIA MHIAYKIIUU. 3aKOH 3JIEKTpOMarHuTHo uHaykiuu dapajes.

BuxpeBoe snekTpuueckoe moJie. DIEKTPOABMKYILAS CHIa MHAYKIMU B TNPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHayKkTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TMOJIsl KaTYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpOICTBA W NPAKTUYECKOE NPUMEHEHUE: TMOCTOSHHbIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEN JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumoneiicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.



3aBUCUMOCTD 3JIEKTPOJBMKYILIEH CUIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
MIOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHnne MarHuTHOrO NoJIsl KATYLIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

Uccnenoanue siBIeHUS 3JEKTPOMArHUTHON MHIYKIIUU.

Pa3pgen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOoaHbIE MexaHMuYecKue KkoJjiebanus. [apmoHMUeckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHyecKkuii MasTHHK. YpaBHECHHUE TapMOHHMYECKUX KoJjieOaHui. IIpeBpaimienue >Hepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

KoneGarenbubiii  koHTYyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KoOJIeOaHHS B HA€aIbHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKAYy MEXaHWYSCKUMHU W DJIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTrUU B UACATBHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHYXIeHHbIE MeXxaHHYeCKHe KoyeOaHus.
Pe3onanc. BeiHYXIEeHHBIC 2ICKTPOMArHUTHBIC KOJICOAHNS.

[lepemennbiii Tok. CHHYyCOUIaNbHBIN NEPEMEHHBIM TOK. MOLIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHUCTBYIOIEE 3HAUCHUE CUJTbI TOKA M HATPSKECHUS.

Tpanchopmarop. [IpousBonacTBo, mepemaya U MOTPEOICHUE AIIEKTPUUYECKOW HSHEPTUU.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOJACTBE dJeKTpodHepruu. KynbTypa wucnonb3oBaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KHU3HHU.

TexHudyeckne yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTeNbHON cucTeMbl (IPYKHUHHBIN MU MaTeMaTHYeCKH
MasITHHK).

Habmroenue 3aTyxaronmx koiaeOaHui.

WccnenoBanune CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

Habntonenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HAMNpSODKEHUS OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJIEOAHUMN.

Pe3onanc mpu mociie1oBaTE€IbHOM COEIMHEHUHM PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH M
KOHJIEHCATOopa.

Mopenb TUHUY AIEKTPOIEpEAAUN.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIbIX KoJeOaHU Ipy3a HA HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne TmNEpEeMEHHOrO0 TOKa B LENM M3 MOCIEAOBATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexannueckue BOJHBI, yclioBuUsl pacnpocTpanenus. [lepuoa. CkopocTh pacrnpocTpaHeHUs
U januHa BoNHBL [lomepeunble W mpojosibHbIE BONHBL MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

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

DNIEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS HW3JIYYCHHS JJICKTPOMAarHUTHBIX BOJH. BzammHas
opueHTanus BeKTopoB E, B, V B anexkrpomarauTHoi BomHe. CBOWCTBA AJIEKTPOMArHUTHBIX



BOJIH: OTpa)XeHHe, MpelloMIIeHue, moispusanus, audpakius, uaTepdepennus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHeHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeneBuaeHus. Pagnonokanus.

DIEeKTPOMarHUTHOE 3arps3HeHUE OKPYKAIOIIeH Cpebl.

TexHuveckue ycTpoMCTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, Pajap, pPaJiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE MOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak UCTOUHUK 3BYKa.

Habumonenne otpaxkeHns U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonienue nnrepdepeHuny U AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmionenue cBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW M YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWMCTB  DJIEKTPOMATrHUTHBIX  BOJIH:  OTpPaK€HUE, IMPEIOMIICHUE,
noJspu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas onTuka. [IpsimonuHeiiHOe pacpocTpaHEHUE CBETa B OJJHOPOJIHOM cpefe.
JIyu cBera. ToUeUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue M300paxKeHUl B IIIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHBI TPEJIOMJICHUS CBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomiieHusi. llomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron MONTHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxxHbli cocTaB 6enoro ceera. LIBer.

CoOuparommue W pacceuBarone JuH3bL. ToHKas jmH3a. DOKYCHOE pacCcTOSIHHE H
ONTHYECKasl CHiia TOHKON NIHH3bL. [locTpoeHne n3o0paxeHuii B cCOOMPArOIIUX U PacCeUBAIOIINUX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEJIUYECHHE, TaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenius cBera. KorepeHTHble HMCTOYHUKU. Y CIOBHS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JudpakinuonHas pemérka. YcCIoBHEe HaONIONEHUS TIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTHYECKOT0 CBETAa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoicTBa M NPAaKTHUUECKOE NPUMEHEHHE: OYKH, JIyma, QoTroamnmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJNECKOI, BOJIOKOHHAs OMNTUKA, JUpaKIMOHHAS
peméTKa, OIAPON/I.

Llemoncmpayuu

[TpstmonuHetHOEe pacnpoCTpaHEHHEe, OTpaKEHHE W TMperoMieHue cBera. Onruyeckue
pUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOIIbIO AU(PAKIIMOHHOMN PEIETKY.



Habmronenue nonsipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3mepenue nmokazaresst IpeIoMICHHUS CTEKJIa.
HccnenoBanue CBOMCTB M300pKEHHM B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH

I'paHnnBI IPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTynarsl crnenuanbHOM TEOpHUH
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B Bakyyme, MPUHIHUII
OTHOCUTEIBHOCTH DUHINTCHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CB3b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIbI. DHEPTHUs MOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u dHEPTUU (OTOHA C €r0 YACTOTOH. DHEPTHUS U UMITYIIC
dboToHa.

Otkpeitie u wuccinenoBanue (Goroddpderxra. Onwitet A. I CromeroBa. 3aKOHBI

dororddekra. Ypapuenue Diinmreitna mia Gotodddexra. «KpacHas rpanuna» Gorodddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.

XHMHYECKOE JEHCTBUE CBETA.

TexHUYecKne YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHe: (POoToeMeHT, (OTONATIHK,
COJIHEeYHast 6aTapest, CBeTOIHO/.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIIACTUHOM.

HccnenoBanue 3akoHOB BHeIIHETo Gotodddexra.

Ceeronuo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopnaa nmo paccesnuto o -gactunl. [lnanerapHas
Mozenb atoMa. [Tocrynatsl bopa. M3nyuenue u norsnoieHne GOTOHOB MU MEPEXOAE aToma C
OJIHOTO YpOBHS DJHEpPrUM Ha JApyro. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPIHMHM aroma
BOZOPOJA.

BonnoBsele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE HU3JIyuYEHHE.

TexHuueckue yCTpOHCTBA M NPAKTHUUECKOE IPUMEHEHHUE: CIEKTPAlIbHBIA aHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmonenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  J0Ka3bIBAIOIIUE  CIOKHOCTh CTPOEHMSI  fJpa. OtkpeiTHE
panunoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoakTUBHOTO U3JIyUEHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.

OtkpriTHEe TpoTOHA U HeliTpoHa. HykinonHas mozens siapa I'elizenOepra—lBanenko. 3apsin
anpa. Maccooe uncio sapa. M3oTomnsl.



Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBINA Oera-pacnan. ['amma-uzimydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii peaktop. Tepmosimepubiii cunte3. IlpoOGneMbl W NEPCHEKTUBBI  SIIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOIIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

OyHaMeHTaIbHbIE B3auMoAelcTBus. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHHuYecKkne ycTpoWCTBAa M NPAKTUYECKOE NPUMEHEHME: JO3MMETp, Kamepa Buibcona,
AJIEPHBIN peaKkTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3pen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPU3MKH

Ortanbl  pa3BUTUS acTpoHoMuH. llpukinagHoe W MHUPOBO33PEHYECKOE 3HAUYEHUE
ACTPOHOMHUHU.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMMma «CIEKTpaJbHBI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocjae0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [1yTe — Hama ['anaktuka. [lonoxenue u neuxkenune Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0b6na. PasOeranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe nsnyueHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habmonenns HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJIeNIeHHs] MOJI0KEHHUs HEOECHBIX 0O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noiymapus u sipkue 3BE3/IbI.

HaGnronenus B teneckon JIyHel, mianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COIMAIbHOM H
THUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, pOJib W MeCTO (U3UKM U acTpOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopuu B (OPMHPOBAHUU
IpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPaA, MECTO (PU3UUECKON KApTHUHBI MUpPA B 001LIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢uszuku 6a30Boro ypoBHs B 11 Kkiacce ocCymlecTBIsSETCS € y4&€TOM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonwsimusi, CBA3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HaydHbI (akt, rumores3a, (usnyeckas BeTMUMHA, 3aKOH, TeOopus, HaOIIO/EHHeE,
HKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: pelieHue CUCTEMbl YpaBHEHH, TPUTOHOMETpUYECKHE (QYHKIUH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
NPOCKIIMH Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
IPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONPEIEICHNE IUIOAaU IIOCKUX GUryp 1 00béMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKUBOW MpHPOJE, KojeOaTenbHbIC ABIKECHHUS B
JKUBOM NIPUPOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPHUPOAE, NEHCTBUE pPaJualMd Ha JKUBBIC
OpraHU3MBI.

Xumus: CTPOGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEll,
MeXaHU3MbI 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CTIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE MOMIOCa 3€MJIM, 3aJIe)KM MAarHUTHBIX PYyX, GOTOCHEMKA 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACECHUN.

Texnonozusi: TMHAN QJICKTpoIepeaa, TeHEPAaToOp NEPEMEHHOT'O TOKa, QJICKTPOABUTATCIIb,

WHAYKIIMOHHAS T1€4b, pajap, PamxdoNpHUEMHHUK, TEJIeBU30p, aHTeHHa, Teynedon, CBY-neub, MpOeKIMOHHBIN
amnmapart, BOJIOKOHHAs OIITHKA, COJIHEUHas OaTapesl.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHoOro mpeamera «®dusmka» Ha ypOBHE CpeAHEro OOLIEro 0Opa3oBaHUS
(6a3oBBIi  ypOBEHb) JODKHO  OOECIIEUHTH  JIOCTMXKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06pa3OBaT€HBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «DuU3nKay TODKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTalUWW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKIIEHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSIM  POCCHUHCKOro  0OIIecTBa,
pacHIMpeHHe KU3HEHHOTO OMNbITa U ONbITa JAEITEIBHOCTH B MPOLECCE peain3aluyd OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHHON JIEITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAXKAAHCKOM TO3WIMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJieHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTHUECKHMX M JIEMOKPATUYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpEcax TIpa)<JIaHCKOro O0IlecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHUE B3aMMOJIEUCTBOBATh C COIMAJIBHBIMM HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOM EITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS S

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON UACHTUYHOCTH, TATPHUOTHU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHUSIM POCCUHUCKHX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIC B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JTMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

4)3¢TeTHYecKOro BOCIUTAHUS:



ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY HAYyYHOTO TBOPYECTBA, IPUCYIIIETO
(bu3HIEeCcKOi HayKe;

5) Tpy1oBOro BoCIMTAHMSA:

UHTEpEC K pa3Iu4HbIM cdepaM MNpoecCHOHAIBHON AESTeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peanu3oBbIBaTH COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caM0o00pa3oBaHUIO B 00JacTu (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrN4eCKOro BOCITUTAHUS

c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, OCO3HaHUE TIJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOoOIIeMm;

IUTAHUPOBAHUE W OCYIIECTBICHHUE ACWCTBUI B OKpPY)KAlOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTONYMBOIO PA3BUTHsI YEIIOBEUYECTBA;

pacliupeHre OMbITa JCSATENIbHOCTH HKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHU3muKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUs (HU3NUECKOI HAYKH;

OCO3HAHME [EHHOCTH HAYYHOH NeSTEIbHOCTH, TOTOBHOCTH B MPOIECCE U3YyUCHHS (PU3HKH
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIE YHHMBepPCAIbHbIEe y4eOHbIe AeiicTBUS
Ba3oBble 1ornyeckue neiicTBus:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh U aKTyalU3upoBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIpeNIeNIATh LeNU 1eATeIIbHOCTH, 33]aBaTh apaMeTpbl U KPUTEPUHU UX JTOCTUKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUNS B pACCMATPUBAEMBIX (PU3UUYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIAH PeLIeHUs NpoOJIeMbl ¢ YUETOM aHAIN3a UMEIOIINXCS MaTepHaIbHbIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBbHOCTb, OLIEHUBAaTh COOTBETCTBHUE PE3YNbTATOB LEIAM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITENbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBUSIX pPEaTbHOIO, BHUPTYAIBHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.
ba3oBble uccienoBarebckme 1eiCTBUSA:

BJIAJI€Th HAayYHONH TEPMHUHOJIOTMEH, KIIIOYEBBIMU IMOHATUAMU U METOAaMHU (PU3UYECKOM
HayKH;

BJIaJIeTh HaBbIKAMM Yy4eOHO-HCCIEeI0BaTeIbCKON M MPOEKTHOM NeATeNbHOCTH B 00JacTH
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METO/IOB PELIeHMs 3aa4
(bu3uUecKoro conepkaHusl, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B MTO3HAHMS,

BJIQJIETh BUJAAMU JEITEIBHOCTU IO IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpEeTaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B Pa3UYHBIX Yy4YeOHBIX CHTyallUsX, B TOM 4HCIE INpHU
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IIPUYMHHO-CIIECTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3ajady, BBIJBHUraTh
rUNoTe3y €€ pelleHusl, HaxOIUThb AapryMEHThl IS J0Ka3aTelIbCTBa CBOMX YTBEPXKICHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHHUS,

AHAJIM3UPOBATH MOJTYUYEHHbIE B XO/I€ PEILICHUS 3aJa4ul Pe3yIbTaThl, KpUTHUECKU OILICHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSX;



CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON 1EATEIbHOCTH, B TOM
YHCclie IPU U3YYeHUU (DU3HKY;

JaBaThb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpHOGpeTéHHBIfI OIIBIT,

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HMKE B MPAKTUUYECKYIO 00JIaCTh KUZHEACITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEH, MpeJlaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS;

CTaBUThb HpO6JIeMBI " 3a7la4u, JOIMYyCKAIMEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmaunmeii:

BJIaACTb HAaBBIKAMU ITIOJIYUCHUS PIH(bOpMaI_[I/II/I (bHBI/I‘-IeCKOI‘O coAcpKaHus U3 UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IOMCK, aHalIM3, CUCTEeMAaTHU3alUi0 U
MHTEpIpEeTario HHPOPMALIUU Pa3IMYHBIX BUIOB U (OPM IpE/ICTABICHHS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CPCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pElIeHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPraHU3alMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, MPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUYECKOTO COJCpKAHHWS B pa3NU4HbIX (opMaTax c ydérom
Ha3HaYeHus WHGOpPMALMU ¢ UEJNEeBOM AayAUTOPHH, BBIOMpas ONTUMAaIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alllH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYILIECTBIIATh OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallui U CMAr4aTh KOH(IMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUH € yuy€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YjeHa KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpeleNiaTh POJIM C y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJa/Ja M KaKJIOT0 YYacTHHKA KOMaHbl B OOIIMNA pe3yabTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLEHUBATh HJIEU C IO3ULMU HOBHU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPAaTErMUeCKOe TIOBEJEHUE B pa3IMYHbIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENbHYIO NEATEIHHOCTh B 00MacTH (PU3UKU H
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEHICHUS PACUETHBIX U KAueCTBEHHBIX 3aJ]1ay, IUIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOTBI ¢ Y4ETOM MMEIONMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JaBaTh OIEHKY HOBBIM CUTYAIIHIM;

pacuMpsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;



CHocoOCTBOBaTh (OPMHUPOBAHMUIO U MPOSBICHUIO HPYIUIUH B 00NacTH (U3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIHMOHAJILHBII HHTEJLIEKT:

JIaBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCHTb KOPPEKTHBBI B JCSTEIHHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HABBIKAMU TI03HABATEIILHOW PeIIEKCUN KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBHUMA
Y MBICIUTEIIBHBIX TPOLIECCOB, UX PE3YJIbTaTOB M OCHOBAHUIA,

UCTIOJIB30BaTh MPUEMBI PEIICKCUU JIJTsl OIICHKH CUTYAIlMH, BRIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 UX CHIDKCHHUIO;

NPUHUMATh MOTHBBI M PTYMEHTHI IPYTUX NP aHAJIN3€E PE3YJIbTaTOB JCSITCILHOCTH;

NpUHUMAThH ce0s1, MIOHUMasi CBOM HEJOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI U aPI'YMEHTHI JJPYTUX [P aHAJTU3E PE3yJIbTAaTOB JICATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIMOKH.

B mporiecce qOCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMMBbI IO (pHU3HKE TSI
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAIoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKITFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBLHOE COCTOSHHUE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHOW 3MOIMOHAILHOU Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBAHUS, BKJTIOYAFOIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOIMOHAIBHBIM
U3MCHEHHSIM U ITPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlUM, BKJIIOYAIONICH CTPEMJICHHE K JOCTMDKCHUIO IEIU M YCIEXy,
OINTHUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/Isl M3 CBOMX BO3MO)KHOCTEIA;

SMIIATUH, BKJIFOYAIONICH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBLHOE COCTOSHUE IPYTHUX,
YYUTBIBATH €TI0 MPH OCYILIECTBICHUH OOIICHH S, CIIOCOOHOCTh K COYYBCTBHIO U CONIEPEIKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIFOUYAIONIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JAPYTHMHU
JFOJIbMH, 3a00TUTHCS, IPOSIBIISATH MHTEPEC M Pa3pemiaTh KOHMIUKTHL

HPEIMETHBIE PE3YJIbTATDBI

K koniy o6yuenus B 10 kiacce npegMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh HAa MpPHUMEpax pojb U MeCTO (U3UKH B (POPMHPOBAHMH COBPEMEHHOMN
HaY4YHOI KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJOTHH, B MPAKTUYECKOU
JNeITEeIILHOCTH JIFOAEH;

YUUTBIBATh TPAHUIBI MPUMEHEHHMs H3YyYEHHBIX (HU3MUECKUX MOJeNneil: marepuaibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPJOE TENO, UACaIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEN M TBEPABIX TEJ, TOUEYHBIN DJIEKTPUUYECKUN 3aps] NMpU PEIICHUN
dbu3nYecKux 3a1ay;

pacrio3HaBaTh (hu3nyeckue sBJICHUs (Tpolecchl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUsS BEUIeCTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPHHs, B3auMmojencTBue Teiu, nuddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 00BhEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHUN), TEMJIOBOE paBHOBECHE, MCIIApEHUE, KOHIEH CAIUs, IIaBJIeHHEe, KpUCTAIIIN3aIus,
KUTIEHHUE, BIAXXHOCTh BO3]yXa, MOBBIIIEHUE JIABJICHUS Ta3a NpPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/I0B;

ONKCHIBATh MEXaHMYECKOE IBUKEHHE, HCIONb3ys (U3MUECKUE BEJIWYMHBI: KOOPAHUHATA,
IyTh, NEPEMEILLEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMIIYJIbC Tella, KHHETHYecKas



DHEprus, MOTCHIMAIbHAS JHEPTUs, MEXaHWYecKas pabdoTa, MEXaHWUYeCKas MOIIHOCTh; IMPHU
OMHMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKHUH CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0003HAYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE NaHHYIO (PU3NYCCKYIO BETUYUHY
C APYTHUMH BEITMYUHAMU;

OMKCHIBATh HW3YYCHHBIE TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HCIOIB3YS
dbu3MYecCKue BEIWYWHBL: JaBJICHUE Trasza, TEeMIeparypa, CPeIHss KHHETHYeCKas SHEPrHs
XAO0TUYECKOTO JIBIDKEHUS MOJIEKYI, CPEIHEKBaJIpaTHYHAs CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIJIOTHI, BHYTPEHHSS dHEPrus, padoTa rasa, K03(PQGUIHUEHT MOJE3HOr0 ACHCTBUSA TEIUIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O0O0O3HAYEHUsS W EAUHUIBI, HAXOJAWTh (OPMYIBI, CBS3BIBAIOIINE JAaHHYIO (HU3UYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OTHUCHIBATh M3YYCHHBIC AJICKTPUYECKHUE CBOMCTBA BEIIECTBA U JJICKTPUUCCKHE SIBICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMUYUHBL: ANCKTPUUYCCKUUN 3apsiil, dJIEKTPUUIECKOE TOJIE,
HaINpsOKEHHOCTh  TMOJIS, TOTEHIMA, Pa3HOCTh IMOTEHIMAIOB, IPU OMHCAHUH IPABHIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJB3yeMbIX BEIWYMH, WX OOO3HAUCHUS W CIAMHHIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYCCKYIO BETUUUHY C IPYTUMHU BETHUYNHAMU;

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SIBICHUS, UCIOIB3YS (U3MYECKHE 3aKOHBI U
NPUHIUIIBLI: 3aKOH BcemupHoro Ttsarotenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYTICPITO3UIIUN CHJI, IIPUHITUTT
paBHOIPABUsI MHEPLHUATBHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIAHEH KWHETUYECKOW DHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
JIEKTPUIECKOTO 3apsna, 3akoH KylloHa, MpW 3TOM pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTeMaTU4YeCKOE BHIPAKEHUE U YCIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHIIUIIBI JICUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTBI 0 HCCICAOBAHUIO (DU3UYECKHX SBICHUH W IPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUil, Mpu SToM  (HOpMyIHpOBaThH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIICPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECCTBIISAT TPSIMBbIE M KOCBCHHBIC HM3MEPCHHsI (PH3UYECCKUX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN COCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MOTPEUIHOCTEN H3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH MEXTy (PHU3NYECKUMH BEIMYMHAMHE C UCTIOJIBE30BaHUEM MPSIMBIX
U3MEpPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHpPOBATH PE3yJbTAThl TOTYICHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE Tabmui, u rpadukoB, AenaTh BBIBOABI IO
pe3yJibTaTtaM UCCIICAOBAHHS,

coOnrofarh mpaBuia Oe30MacHOro Tpyda MpH MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOr0 OJKCIIEPUMEHTa, YYeOHO-UCCIICIOBATEILCKOH W MPOCKTHOW  JEATCIILHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemiath pacuy€THBIC 3aJa4d C SIBHO 33JaHHONH (DH3WMYECKOW MOMAENBIO, HCIOIB3Ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHs 33/1a4i BHIOMPATh (PU3NUECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMUYUHBI W (OPMYJBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYyYEHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

peliaTh KadeCTBEHHBIC 3aJIa4d: BBICTPAMBATh JIOTHUSCKH HEMPOTHBOPECYUBYIO IICTIOUKY
paccyXIeHUl ¢ OMOpoi Ha U3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIIONIb30BAaTh TIPH  PEIICHWH YYeOHBIX 3a7ad COBPEMEHHBIC HH(OPMAIHOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAyYHO-TIOMYJIIPHON HWH(OpPMAIMK, TOJYICHHONH W3 Pa3IMIHBIX HMCTOYHUKOB, KPUTHUSCKU
aHAIM3UPOBATH MOJTydaeMyto HH()OPMAIIHIO;

MPUBOJUTE TIPUMEPHI BKIIAJa POCCHUCKUX W 3apyOSKHBIX YYEHBIX-(PU3NKOB B pPa3BHTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,



HCIIOJIL30BAaTh TCOPCTUYCCKUC 3HAHUA 110 (1)I/I3I/IKC B HOBCGHHCBHOﬁ KU3HU I
obecrieueHnst 0€30MMaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJISI
COXPaHEHHS 3]I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIe ¢ BBIMOJIHEHUEM Pa3IHYHBIX COIUALHBIX POJICH, INITAHKPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CHUTYAIlMsX, aJICKBATHO OICHWBATH BKJAJ Ka)KIOTO W3 yYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K koniy oOyuenus B 11 kjacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTO (U3UKH B (POPMHPOBAHHH COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHMH, B NPAKTHYECKOU
JESTEIIbHOCTH JIF0JIeH, 1IeJI0OCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHULBI TMPUMEHEHHS W3YYCHHBIX (DU3MYECKMX MOJENel: TOYCHHBIN
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM HCTOUYHUK CBETa, siJepHas MoOjJeidb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PelieHHH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBICHUs (IPOIECCh) U OOBSICHITH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJAUMOCTD, TEINIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aHMMOJCHCTBHE MArHUTOB, SJEKTPOMArHUTHAS
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
AIEKTPOMArHUTHBIE KOJICOAHUs ¥ BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejromiieHue, wuHTepdepeHus, Iudpakuus W TOJSApU3alUs CBETa, JAUCHEPCUs CBeTa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS M UCKYCCTBEHHASI PaIMOAKTUBHOCTb;

OMKCHIBATh M3yUEHHBIC CBOMICTBA BeEIECTBA (DJICKTPUUYECKHE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEl) U AJIEKTPOMArHUTHBIC SBJICHHS (IIPOLECCHI),
UCTIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUECKOe
HaNpsDKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh OTEHIIMAIOB, SJICKTPOIBIKYIIIAs CUIIA,
paboTa Toka, MHAYKLUHS MarHUTHOro mMojs, cuia Awmmepa, cuia JlopeHia, MHIyKTUBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyieOaHWi B
KoJie0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHUUYECKUX ANEKTPOMArHUTHBIX
Kosie0aHni, (POKYCHOE pacCTOSIHME M ONTHYECKas CWJIA JIMH3BIL, MPH ONUCAHWU TIPABHILHO
TPaKTOBAaTh (PUIUYECKUI CMBICH HCIOJNBb3yeMbIX BEIUYHH, UX OOO3HAUYEHUS U EIUHUIIB,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUNHY C JPYTHMH BETUYHHAMU;

OMKCHIBATh HM3YyUEHHBIC KBAHTOBBIC SIBICHUS U TIPOIECCHI, HCIONB3yd (DU3UUECKHe
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, YHEPrHS U
UMIynasCc (GOTOHA, TMEpPHOJ TOoJypacmaja, DHEPrHsl CBSI3W AaTOMHBIX SJep, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIHYMH, MUX OO0O3HAUYeHUS |
€MHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOLIUE JAHHYIO (DU3MYECKYI0 BEIHYHMHY C JPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMUUHEI,

aQHATM3UPOBATh (U3UYECKUE TPOIECCHl U SBIEHUS, UCTOIB3Ys (U3NYECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
MPOBOAHUKOB, 3akoH JDxoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHHsI WMITYJbCa, 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO 3apsilia, 3aKOH COXpaHEHHS
MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH PaJMOaKTUBHOTO pacmajia, MpuU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BHIPAKEHUE W YCIOBHS (TPAaHHUIIBL,
00JacTi) IPUMEHUMOCTH,

OTIpeNeNIATh HANpaBJICHWE BEKTOpa WHAYKIIMM MArHUTHOTO TIOJS TPOBOJHHKA C TOKOM,
cuiibl Ammepa u cuiiel JlopeHna;



CTPOUTH M OIHCHIBATh H300pa’keHHe, CO3/1aBAeMOE MNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUIO (PU3MYECKUX SIBJICHUN U MPOLECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: TMpH 3TOM  (OPMYIHPOBATH
npobiieMy/3ajayy W TUNOTE3y Y4eOHOro OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
NPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEpEHUs (U3UYECKUX BEIWYHH, IPH STOM
BBIOMpPATh ONTHMAJBHBII CIIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOIBI OLEHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIb30BAHHEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHUAEC TaOMUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yiabTaTam
UCCJIEJIOBAHMUS,

coOmoaTh MpaBmiia OE30MacHOTO TpyJa MPH TMPOBEACHUM HCCIEAOBAHUI B pamKax
y4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1a00OpaTOpHOTo 000pyIOBAHUS;

pemiate pacuéTHbIE 3aJauyud C SBHO 3aJaHHOM (U3MYECKON MOJeNblo, HCHOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4H BBIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACNIATH (PU3NYECKUE BEIMUMHBI U (POPMYIbl, HEOOXOAMMBIE I €€ peIICHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHST (PU3MYECKON BEIMYHUHEI,

peliaTh KauyecTBEHHbIC 3a/layM: BBICTpAMBaTh JIOTHUECKH HEMPOTUBOPEYUBYIO IIETIOYKY
pacCyXJI€HHI ¢ OMOpOo Ha U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SBIICHHUS;

UCIIONIb30BAaTh MpPHU pEIICHWH YYeOHBIX 3a7Jad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMylo HH(POPMALIHUIO;

OOBSACHATH MPUHIIMIIBI ACWCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMNCTB, pa3inyaTh
YCIIOBHS UX 0€3011aCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEpPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE
HAaYKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOpPETHYECKHE 3HaHUS 1O (U3MKEe B TOBCEAHEBHOW JKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHMsI 3/I0pOBbsI U COOJIIOZICHNS HOPM KOJIOTHYECKOTO MOBEACHUS B OKpYXKarollel cperne;

paboTatk B rpymIie ¢ BBHITIOJTHEHUEM Pa3IMYHBIX COIUALHBIX POJIEH, IIITAHUPOBATh PadoTy
IpYyMNIbl, palMOHAIBHO paclpelneNniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYalHsiX, aJeKBATHO OIEHHWBATH BKJAJI KaXKIOTO W3 yYaCTHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHHPOBAHUE

10 KIIACC
Ne HanmenoBanue pa3znenos u teM KonngectBo yacoB || DnexTponHble (1IH(poBLIC)
n/n IPOTPaMMBI Beero|[KonTponbHbre o0pa3oBaTeNbHbIC PECYPChI
paboThl
[Pasziea 1. DU3MKA M METO/Ibl HAYYHOI'O IIO3HAHHUS |
1.1 | ®Pusuka u METO/ABI HAYYHOI'O IO3HAHUS 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
‘HTOFO o pazjaeny H 2 H ‘
[Paszie 2. MEXAHMKA |
2.1 |[Kunemaruka 5 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 ||[ImHamMuka 7 bu6nmmorexa [IOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBI COXpaHEHHs B MEXaHUKE 6 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41bf72
‘I/ITOFO o pas3zeiny H 18 H ‘

‘Pa3)1e.11 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 ||OcHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 bubnuoreka [JOK
TEOPHH https://m.edsoo.ru/7f41bf72
3.2 ||OCHOBBI TEpPMOJIMHAMUKH 10 1 bubmuorexa [HOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperatHble COCTOSIHHS BEIICCTBA. 5 bu6nmorexa [IOK
da3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pa3jery H 24 H ‘
Pasniea 4. JJIEKTPOJAMHAMMKA |
4.1 |DnexTpocTaThKa 10 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 |[locrostHHBIH AmeKkTpruecKuii ToK. Toku B || 12 1 bubnnoreka [JOK
pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
‘I/ITOFO 110 pasJeny H 22 H ‘
‘PezepBHoe BpeMs H 2 H H ‘
OBUIEE KOJIMYECTBO YACOB I1O0 68 3

I[TPOTPAMME
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11 KJTIACC

Ne HanmenoBanmne ‘ KommyectBo gacos ‘ DnekTpoHHbIC (IU(PPOBHIE)
/1 pa3esioB U TeM Beero|Kontponbhsre|[Ipaktuteckue 00pa3oBaTeNbHBIC PECYPCHI
HpOrpaMMbl padoThI padoThI

‘Paaueﬂ 1. 92JIEKTPOIUHAMHUKA

1.1|MaruauTtHoe€ moie. 11 1 3 bu6nmmoreka [IOK
DJIEKTpOMAarHUTHAs https://m.edsoo.ru/7f41c97c
UHIYKIIHS

‘I/ITOFO 10 pasneiny H 11 H

|Pa311e.11 2. KOJIEBAHUS 1 BOJIHBI

2.1||Mexanudeckue u 9 1 bubnuoreka [IOK
9JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2||MexaHHUYECKHE U 5 1 bubmuorexa [JOK
3JIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3||OnTuka 10 3 bubnuorexa [JOK

https://m.edsoo.ru/7f41c97c
‘I/ITOFO 1o pazjaeny H 24 H

‘Paaneﬂ 3. OCHOBBI CIEITUAJIBHOM TEOPUHA OTHOCUTEJBHOCTH

3.1{|0OcHOBBI cieuaibLHON 4 1 bu6nunoreka [IOK
TEOpUU https://m.edsoo.ru/7f41c97c
OTHOCUTEIBLHOCTH

‘I/ITOFO 0 pazjerny H 4 H

‘Pa3)1e.11 4. KBAHTOBAS ®U3UKA

4.1|91eMeHTBI KBAaHTOBOM 6 bu6mmoreka [IOK
OTITHKHU https://m.edsoo.ru/7f41c97c
4.2 ||Ctpoenue aroma 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
4.3||AToMHOE PO 5 bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 10 pasJeny H 15 H

‘Pa3)1e.11 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1||DnemeHTsI 7 1 bubmuotexa [JOK
aCTPOHOMMHU U https://m.edsoo.ru/7f41c97c
acTpopU3UKHI

‘I/ITOFO 0 pa3ferny H 7 H

Paszen 6. OGOBIIAIOIIEE IIOBTOPEHUE

6.1||O0006matomiee 4 bu6nuorexa [IOK
MIOBTOPEHUE https://m.edsoo.ru/7f41c97c

‘I/ITOFO 10 pazjerny H 4 H

‘PCSCpBHOC BpeMs H 3 H H H

(OBILEE KOJIMYECTBO || 68 | 4

|

|
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Ne HaumenoBanue KonuuecTBo yacos DOnekTpoHHbIE (IUPPOBEIE)

/T pa3ziesioB U TEM Beero|[Kontponshsie|[Ipaktiueckue 00pazoBaTeNbHBIC PECYPCHI
HPOrpaMMbI padoThI padoThI

YACOB I10
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