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INOACHUTEJIBHAA 3ATINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS M KOHIICTILIUYU TperoiaBanus yueoHoro npeamera «Pusnkay B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obOydarontuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAaKKe YYUTHIBACT HEOOXOAMMOCTb peajM3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHBIMHU YyueOHBIMU IpeaMeTaMu. B Hell ompepensiorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METAIIPEeIMETHBIE, IPeIMETHbIC (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (GU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

dwu3mKa Kak Hayka 0 HanOosee o0MIMX 3aKOHAX MPUPOJIBI, BEICTYIIAsl B KAUYECTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWe W aKTUBHOE
pUMEHEeHHEe (PU3NUYECKUX 3HAHUI OMpeIeiaeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUI
B cepe HSHEPreTHKU, TPAHCIIOPTA, OCBOEHHS KOCMOCA, IOJYYEHHUS HOBBIX MaTepHallOB C
3aJJaHHBIMH CBOWCTBaMHU U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HaYYHbII METO/] MO3HAHUS ITPH BHIMIOJIHEHUH UMHU Y4eOHBIX UCCIIEIOBAHUH.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (U3MKHU, BKIHOYAET KaK BOMPOCH! KIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT UCMoJb30BaHUE T'yMaHUTapHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0JIeM paliOHaIBLHOTO IPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHUs
SBIISIOTCS (u3MUeckue Teopuu ((HOopMUpOBaHHME MPEACTABICHUA O CTPYKType MOCTPOCHHS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAaYYHBIX SIBJICHUN U ITPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPEexXIe BCETro 3a CUéT
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaromuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOphIE B MporpamMme 1o (usnke oOBEeAUHEHBI B OOUIUH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMH 00pa3oBaTeIbHOI0
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHMS U OCHaIeHus KabuHeta (usuku. Ilpu sTom
o0ecrieunBaeTcsl OBJIAJICHUE OOYHYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBbIE HM3MEpEHMS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
IPEJIOKEHHBIX THIIOTE3.
Bonbmioe BHUMaHuE yJenseTcsl peIIeHUI0 PacuE€THRIX M KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia Kypca,
TaK M MHTErpUpys 3HAHUSA M3 DPa3HbIX pasfesioB. Jls KauyeCTBEHHBIX 3a/lay MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKod MOAEIH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO Kk MarepHalbHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
00pa30BaHus JIOJDKEH M3ydaThCsl B YCJIIOBHUSX IPEIMETHOro KaOuHeTa (PU3MKHU WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO HHUKIa. B kabunere (usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OOOpYIOBAaHUE Ul BBIIOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3rKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.
JleMoHCTpauoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHUHLUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M OOECIeUMBACT IOCTAHOBKY IEPEUUCIICHHBIX B MPOrpamMMe I10
(Gu3uKe KIIOYEBBIX JEMOHCTPALUH JUIsl HUCCIENOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHUE AJIS YYEHMUYECKUX IMPaKTHUECKUX paboT ¢GopmupyeTrcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCA K HAyYHOMY H3YYEHUIO
IPUPO/IbI, pA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HaHWS ¥ (OPMHPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa M3y4YEHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHHS C UCIOJIb30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIM (HU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHH.

JocTiwkenne 3TUX Lenel oOecrneyrBaeTcsl pelleHHeM CIEAYIOMIMX 3ajad B Ipolecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

e [puoOpeTeHue cCUcTeMbl 3HaHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOPHSIX, BKIIIOYAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;



e (opMupoBaHHE YMEHMH TNPUMEHATH TEOPETHYECKHE 3HAHHUS s OOBSICHEHUS
busznyecKkux SBJICHUM B TNpPUPOJE U JIA TNPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MO/JIeJIbI0, 3a/1a4, TIOIPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3aHne (PU3NUECKOM MOJIEINH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e MnoHuUMaHWe (U3NYECKUX OCHOB U MPHUHIUIIOB JIEHCTBUS TEXHUUYECKHUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSTEIILHOTO TUIAHUPOBAHUS M MPOBEICHUS (PU3UUECKUX
OKCIEPUMEHTOB, aHalW3a ©  UHTEpOpeTanud  HH(pOpMaruHM,  ONpeleeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MMPOEKTHO-UCCIIEAOBATENBCKOM, TBOPUECKON
NeSITETTBHOCTH.

Ha wsydyenue ¢usuku (0a30BbIi YypOBEHb) Ha yYpOBHE CpeAHEro oOIiero odpa3oBaHUs
otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o (Gu3Mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAaHHBIM, YYMTEJb JellaeT BBIOOpP MpOBeAeHHsS 1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/KAHUE OBYYEHUSA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyxkaromero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumores3sl. Ou3ndeckne
3aKOHBI ¥ TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.
Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTHHBI MHUpa, B
MIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
Anasiorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX TMPOEKIIMH HA OCH CHCTeMbl koopauHaT. ClokeHHe NepeMenieHud u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NMEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHOE majieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBonuueiinoe naBmxeHue. J[BykeHHEe MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
MTOCTOSIHHOM 110 MOYJTIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TMHEIHAsA CKopocTh. [lepruoa u yactora
oOparenus. LleHTpocTpeMUTENIEHOE YCKOPEHHUE.

TexHU4eCKHe YCTPOUCTBA U TPAKTUIECKOE PUMEHEHHE: CITUIOMETD, IBHKCHUE CHAPSIJIOB,
LEMHbIE U peMEHHbBIE TIEpPEeIayun.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, ILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.



[TpeoOpazoBaHre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

HaGmronenne aBMXeHUS Tena, OPOIIEHHOTO MMOJ] YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXY YTSIMU, IPOMACHHBIMU TEJIOM 3a [1OCJIEI0BATEIbHbIE
paBHbIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBH)XCHUHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIO.

N3yuyenue ABUKEHUS LIApPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHocTH ["anunes. [lepBoiil 3akoH HeroToHa. IHEpLManbHbIe CUCTEMBI
OTCU€Ta.

Macca Ttena. Cwina. Ilpununun cynepno3uuuu cui. Btopoit 3akon HerooTona s
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hbr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, CKoybkeHusi, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJIBKEHUS U cwiia TpeHus mokos. Koaddumment tpenns. Cuna conpoTUBICHHS TIPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[ToctynarenpHoe 1 BpallaTteiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeEa.

MOMEHT cUJibl OTHOCUTEIIBHO OCH BpalleHus. [1inedo cuibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBa W NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLHH.

CpaBHeHHE MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEeHME CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHue ABMKeHUs OpycKa 110 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHIPYTOCTH, BO3HUKAIOMIMX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycnoBuil paBHOBECHUsI TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKM (T€a), CACTEMBI MaTepUaIbHBIX TOUYEK. MMnynbe cuibl 1
VM3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUS UMITYJIbca. PeakTHBHOE JBH)KEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOUYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMuUpoBaHHON MPYKUHBIL.
[ToreHnuanbHas SHEPTUS TeNa BOIH3U TOBEPXHOCTH 3EMITH.



[ToreHnuanbHbple U HEMOTEHUUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHECHUS MEXAaHUYECKOM YHEPTHH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHHUYECKHE YCTPOMCTBA U IPAKTHUYECKOE IPUMEHEHHUE: BOLOMET, KONEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MAasiTHUKOB.

HccnenoBanue CBsI3U pabOTHI CHJIIBI ¢ M3MEHEHHEM MEXaHHYECKOH SHEpruM Teina Ha
IIPUMEpE PaCTSHKCHUS PE3UHOBOTO JKI'yTa.

Pasnen 3. Mousekyasipaasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
Bbpoynosckoe amwkenue. nddysus. Xapakrep ABIKESHHS U B3aUMOICHCTBHUS YaCTHUI] BELIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TeNl U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl mosekyil. Konnuectso Bemectsa. [loctosHHas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemImepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu
TEIJIOBOTrO JABMKEHHS yacTul ra3a. [llkama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, H30X0pa,
nzobapa.

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OpraHUYEeCKUX COCIUHECHU.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOIAast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHne Macchl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpEeHUH o0bEéMa
KOMHATBHI, IABJICHUS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cucTteMa. BHYTpEHHss 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprus 0lHOAaTOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOM mponecce. IlepBbiii 3akoH TepMoauHamukH. llpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. I'papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh mpoieccoB B IpUpoe.



Tennobie MamuHbL. [IpuHIMIG! 1eficTBUs TemIoBbIX MamuH. [Ipeobpa3zoBanus sHEprun B
TerIoBBIX MamuHax. KoaddunueHT mone3noro nerctBus TerioBoil Mamuuel. [{ukn KapHo u ero
KO3(PPHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
CropaHusi, OBITOBOH XOJOJMIIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKH II0J] AEUCTBUEM CKATOI'0 BO3/yXa, HarpeBaHue 3(hupa B JIATYHHOU TpyOKe IyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIieparypsl) Teja pu Terionepesaye.

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

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoont

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue u kuneHne. AGCOIIOTHAS U OTHOCUTENIbHAs
BJIOKHOCTh BO3/1yxa. HacklmeHHbI map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUe TeII0BOro HagaHca.

TexHuueckue ycTpOHCTBa W IMPAKTUUYECKOE NPUMEHEHHE: TUIPOMETP U ICUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHHUA COBPECMCHHBIX MATCPHUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu MoOHM>KEHHOM JIaBJICHHH.

Crioco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienne HarpeBaHus 1 MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.
JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenrie OTHOCUTENBHON BIAXKHOCTH BO3/TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnekmpocmamuxa

OnekTpuzauuss Ten. OJNEeKTpUuuyeckud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

Bzaumoneiicteue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onekrpuueckoe nose. Hanpsok€HHocTh snexkTpuueckoro mnousd. [IpuHmun cyneprno3unun
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

Pabora cun sanexktpocrarndeckoro nos. [lorennuunan. Paznocts notenmanos. [IpoBoaHuku
U TU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJie. JludnekTpruueckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anMopeiicTBrue HaIEKTPU30BAHHBIX TEIL.



DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOMIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUIECKON MIPOHNULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. MICTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETIH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DNEeKTPOABUKYIIIasl CUJIa U BHYTPEHHEE COIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aist
MOJIHOM (3aMKHYTOM) AniekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHash MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHHKOBEIE TPHOOPHI.

DJIEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

DJNIeKTpUUYECKHl TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAaKYyMHBIH  JHOJ, TEPMHUCTOPbl M  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TMOJI, TaJbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IJIOLIAJN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COEUHEHUE POBOIHUKOB.

[IpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOe 3amMblKaHME TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

H3mepeHnue aeKTpoABHKYILEN CHITbI MCTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

Habmonenue snextponunsa.

MexnpeaMeTHblie CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oOCymIECTBISETCS C YYETOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.



MeosicnpeOomemuuvle nowsimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJICHHE,
OKCIIEPUMEHT, MOJICITMPOBAHKE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpPaBHCHUM, TMHEHAs QyHKIINS, Tapadosia, runepbona,
uX TpaduKy U CBOWCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX TMPOEKIMM Ha OCH KOOPAHMHAT,
CJIO)KCHHE BEKTOPOB.

buonoecus: mexanndeckoe IBM)KCHHUE B JKMBOW npupoje, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUYCCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpPHAsE Macca, TEIUIOBBbIE CBOMCTBA TBEPIBIX TeEJN, MXUIKOCTEH W Ta30B, AJICKTPUYECCKUE
CBOICTBA METAJJIOB, SJICKTPOIUTHYCCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHKUE NBIKEHUH C MCIIONB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKK, HCIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET W JIpyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, I1apoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHIUITMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MAaTEepPHallOB, B TOM YHCIIe
HAHOMATEPHAJIOB, M  HAHOTEXHOJOTHH,  JJCKTPOCTAaTHYECKas  3allluTa,  3a3eMIICHUE
JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENIBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

ITocrositHHBIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
MHAYKIMK. KapThHa TMHUI MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuwna Jlopennia, €€ MOAynbp UM HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH IEKTPOMAarHUTHON MHAyKunu Papazes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUJa MHIYKIUU B TPOBOJHUKE,
JBUKYLIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAS CHJIa CAMOMHTYKIUH.

DOHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE MPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBI, MJIEKTPOJIBUraTEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JInHMM MHIYKIIMM MarHUTHOTO MOJIS.

B3auMmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.



SIBiIeHUE HNEKTPOMArHUTHON UHIYKIUU.

IIpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABIIKYIEH CHJIbI MHAYKIMA OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3yyeHnne MarHuTHOTO T0JIs1 KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUSA OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

HccenenoBanue siBICHUS YIEKTPOMATHUTHON MHIYKIUU.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1e0aHUs

Konebarenbnass cucrema. CBoOogHble MexaHMUYecKHe KojeOaHus. ['apMoHMYeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTHuecKkuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Kosiebanuit. [Ipespaiienne sHepruu npu
FapMOHMYECKHUX KOJIeOaHUIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KOJe0aTeIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHWYEeCKUMHU U DIEKTPOMAarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTrUHM B HICATHHOM KoJeOaTeTbHOM
KOHTYpE.

[IpeacraBnenne o 3aryxaromux KojeOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHUE KoeOaHusl.
Pe3onanc. BeiHykI€HHBIC JIEKTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennbIil Tok. CUHYCOMAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHUE CUJIbI TOKA U HATIPSYKECHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOIICHUE SIEKTPUUECKOW HIHEPTHUU.
OKOJIOTMYECKUE PUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosib3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuueckue yCcTpoMCTBA M MPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NepPEMEHHOr0 TOKa, JINHUU JIEKTporiepeiay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM cUCTeMbI (IPYKUHHBINA WM MaTeMaTHUeCKUN
MasITHHK).

HabGmonenue 3aryxaronmx KojgeOaHuid.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocnieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYUIKW MHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hccnenoanue 3aBUCMMOCTHY NEPHOa MAJIBIX KoJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue TmepeMeHHOr0 TOKa B IEeNM U3 IOCJIENOBATEeIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbLE 60JIHbL

Mexannueckre BOJIHBI, yclI0oBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
u januHa BosHBL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

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



ONEKTPOMarHUTHHIE BOJHBI. YCJIOBMS M3Iy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BektopoB E, B, V B anexkrpoMarautHoit BosiHe. CBOMCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, TMpelioMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paIuOCBA3H U TEIIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpakxeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmtoienue CcBA3M TPOMKOCTH 3BYKAa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH:  OTpPaKE€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEHUE CBETA B OAHOPOIHOM cpefie.
JIyu cBera. ToUeUYHBIM UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI MpeEIOMIICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTesb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroia MOJIHOTO BHYTPEHHETO
OTpaXKEeHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro cera. L{Ber.

Cobuparoniue M pacceuBarouie JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKas cujia TOHKOHM JUH3bL. [locTpoeHue n3odpakeHuil B cOOMparOUX U pacCEenBaIOIINX
nuH3ax. QopMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, TaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. WHrepdepeninus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHUsT MAaKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakuus cBeta. JludpakunonHas pemérka. YciaoBHe HAOMIOJEHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W IpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
IPOEKIIMOHHBIN armnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs! ONTHKA, TU(paKIIOHHAs pelIEéTKa,
MOJISIPOU .

Jlemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEeHHe, OTpakeHHWEe U MperioMieHue cBeTa. Onruueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.



HabGmronenue aucrnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[TomrydeHue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne noka3aresns IpesioMICHUs CTEKIA.
HccnenoBanue CBOWCTB M300paKECHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLIBI TPUMEHMMOCTH KJIACCHMYECKOW MeXaHWUKU. IlocTynaTel cnenuanbHOM Teopuu
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLHUII
OTHOCUTEIBHOCTU DUHINTCIHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILICHUE JIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUENU U UMITYJIBCOM PEISATUBUCTCKOMN YaCTULIbl. DHEPIUs TIOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIHC
doToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Omnbitel A. I'. CroneroBa. 3akoHBI
doroaddexra. YpaBnenue Ditamreitna 1 pororddexra. «KpacHas rpanumna» Goroddpdexra.

JlaBnenue cBera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue YCTpOICTBA M MpaKTHUYECKOe NpUMeHeHHe: (PoTosnaemMeHT, (OTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor( ekt Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
Mozenb atoMa. [locrymnarsl bopa. U3nydenue u nornouieHue (GOTOHOB IpHU MEPEXOe aTroma ¢
OJIHOTO YPOBHS 3HEPIUH Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.

BousiHoBgIe cBOMcTBa yacTull. BosHbl ne bpoins. KopnycKyispHO-BOJIHOBOM Ayanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHudyeckne yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHBIM aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGnronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

DKCHepUMEHTHI, JOKa3bIBAIOIIHNE CI0KHOCTh CTPOeHHUS sSApa. OTKpBITHE PaMOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiusHue paqnoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.



OTkpeITHE IPOTOHA U HelTpoHA. HykinoHHast Mmonens siapa [eitsenOepra—Banenko. 3apsin
saapa. MaccoBoe unciio sapa. M30tomsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZMoaKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTHUBBI  SAIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNUS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHLI.

OyHaMeHTaIbHbIE B3auMoAelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHHYEeCKHEe yCTpPOMCTBA U NPAKTHYECKOE NPUMEHEHHE: IO3UMETpP, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BuTus actpoHomMui. [IpuknagHoe 1 MUpOBO33pEHUECKOE 3HAUEHNE ACTPOHOMUH.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Connue. Conneuynass axkTuBHOCTb. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTHKU. /[narpamMmma «CHeKTpalIbHbIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHOU
[IOCJIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JuIsl  3BE3  IJIaBHOMU
IoCIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [lyts — Hama [Manaktuka. [lonoxxenue n neuxkenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuky v kBazapbl. YEpHBIE ABIPHI B sIpax TAJAKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C UCIHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJIeNIEHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro noiymapus u sipkue 3BE3/1bl.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUECKOW, COLMAIbHON U
ATHYECKOH chepax 1esTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
Hay4YHOH KapTHHE MHpa, poib (pu3nyeckod Teopuu B (OPMHUPOBAHUHU MPEICTABICHUNA O
buznyeckoil kKapTUHE MUpa, MeCTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEJCTaBICHUN O IIPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 11 Kkiacce ocymecTBIsieTCsl C y4ETOM
COJIep’KaTEeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO MO3HAHMSL:
SBJICHUE, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIIOAEHUE,
SKCIIEPUMEHT, MOJAEIIUPOBAHUE, MOJIENb, U3MEPEHHE.



Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HX
IOPOCKIMM HAa OCH KOOPJAWHAT, CIIOKEHHE BEKTOPOB, NMPOM3BOAHBIC JIEMEHTApHBIX (DYHKIIHIA,
NPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONPEIEICHNE oAU IIIOCKUX QUryp u o0bEMa Tel.

buonozus: anekTpudeckue BICHUS B )KUBOU PUPOJIE, KOJIeOaTENIbHbIE IBUKEHUS B )KUBOI
IPUPOJIE, ONITUYECKHUE SIBICHUS B )KUBOW NPUPOJE, NEHCTBUE paJlallii Ha )KUBbIE OPTraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaNIMYeCKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPE/ICKA3aHUE 3EMIICTPSCCHUH.

Texnonozus: NTMHUM 3JIEKTPOIIEpeiad, TE€HEPATOP IEPEMEHHOI0 TOKA, 3JIEKTPOBUTATED,
UHAYKIMOHHAs IeYb, pajap, paJuoNpHEMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA NMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne ydeOHOro mpenmera «®du3mka» Ha ypOBHE CpeIHEro oOIIero oOpa3oBaHUS
(6a3oBBIi  ypOBEHb) JODKHO  OOECIEYUTh  JIOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MMPECAMETHBIX O6pa30BaTeJII)HBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yabTaThl OCBOCHUSA y4eOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUi, IO3UTUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacUIMpEeHHE KU3HEHHOTO OMbITa U ONbITa AEATEIBHOCTH B MPOLECCE peaiu3aliyd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00I1eCTBa;

NPUHIATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B MHTEpECAaX TIpa)aHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa3oBaTeIbHON OpraHU3ally;

YMEHHME B3aUMOJIEWCTBOBAaTh C COIMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, ’TUYECKOTO MOBECHUS;

CHOCOOHOCTh OIICHWBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PEIIEHUS, ODUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACSITEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKJIIOUasl 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPUCYLIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:



MHTEPEC K pa3muyHbIM chepam mpodhecCHoHATBLHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (GU3MKONH W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymied mpodeccun u
pea30BEIBATh COOCTBEHHBIC )KM3HECHHBIC TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrMY€eCKOr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIbTYphI, OCO3HAHHE TJIO0AILHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE JICVCTBUI B OKPYXKAKOLIEH CpeJle HA OCHOBE 3HAHUS LIEJE
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHre OIbITa JIEATEIBHOCTH OKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUM 10 (pu3mKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH NIeATENbHOCTH, TOTOBHOCTh B IpOIecce M3YYeHUs (pU3UKU
OCYIIECTBIISATh IPOSKTHYIO M HCCIIC0BATEIBCKYIO ISATEIbHOCTh UHIUBHIyaILHO U B TPYIIIIC.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble Jjornueckue a1ecTBUA:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENH JeTeIbHOCTH, 3a]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU MOCIIEACTBHUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTH
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS 3a/1a4
bu3nYECKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpPETaIluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYAIHIX, B TOM YHCIIE MPU CO3aHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIAITh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTYMEHTHI IS JJOKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJM3UPOBATH TOJIYICHHBIC B X0/ PEIICHUS 3a/1a4l Pe3yJabTaThl, KPDUTHYECKH OIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIBLHOM JCSITEIIBHOCTH, B TOM
qrclie TIPU U3YYeHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATH TPHUOOPETEHHBIHN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B MPAKTHUUYECKYIO 00IaCTh KU3HEAEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;



BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTHHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTb NPOOJIEMBI U 3aJjauHl, JOMYCKAIOIIUE aJIbTEPHATUBHBIE PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBJISATh IIOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEpIpeTalnio HHPOPMALIUU pa3IMYHbIX BUJIOB U (OPM NpE/ICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aLMOHHBIX 3aJa4 C COOJIIOJICHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, THIHEHBI, PeCypcocOepeKeHus, IPAaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€3011acHOCTH;

CO3/1aBaThb TEKCThl (PU3NYECKOIO COJAEP)KAaHUS B pasMyHbIX (opmaTax ¢ ydEToMm
Ha3HauYeHUs HTHPOPMALIUH U LIeTICBON ayTMTOPHH, BEIOUPAst ONTUMAIbHYIO (POpMY MpeICTaBICHUS
U BU3YyaJIU3alLlUu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHHs C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAJIbHON padOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT'O 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEUCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCaJIbHbIE YUeOHbIE 1€ CTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NESATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KAue€CTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOTBI € YYETOM HMMEIOMIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuMpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIcHuE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSIBICHHIO SPYAUIINH B 0071acTH (DU3UKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCThH, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIeKCUU IS OLICHKH CUTYAIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporecce OCTHX EHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero obuero oOpa3oBaHusi y oOydyaroIIMXCsl COBEPILIEHCTBYETCS YMOLMOHAIbHBIN
MHTEJUICKT, MPEAIOaralouuii coOpMHUPOBAHHOCTS:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMAaTh CBOE HMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEJICHHE, CIIOCOOHOCTh aIJalTUPOBATHCS K SMOLIMOHAIBLHBIM H3MEHEHUSM U MTPOSIBISTH
IMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE ACUCTBOBATh UCXO U3 CBOUX BO3MOYKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYrHX,
YUUTBIBATh €0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BHICTPAUBATH OTHOLIEHMS C JPYTHUMHU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenust B 10 kJacce npeaMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MecTO (PM3UKH B (HOPMUPOBAHHHM COBPEMEHHOU
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B MPAKTUYECKON
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO0, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUYECKHUM 3apsA] MPU PELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUsS BEUIeCTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBUKEHHE [0 OKPYXHOCTH, MHEPLHS, B3auMoieiicTBuUE Tel, uddy3us, OpoyHOBCKOE ABUKEHUE,
CTPOEHHUE JXKUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA TeJl IPU HarpeBaHUM (OXJIAXKAECHUH),
TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHJEHCAlus, IUIaBJIEHWE, KPHUCTaUIM3alus, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUs ra3a IIPHU €ro Harpe€BaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSIHMSI ra3a B H30IpoLleccax, AJIEKTpU3allus Tell, B3aUMOJIEHCTBUE
3aps/0B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHe BETUYMHBI: KOOpAUHATA,
IyTh, NEPEMELEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NMOTEHLHUalbHAs SHEPIus, MeXaHHWdeckass paboTa, MeXaHHYecKass MOIIHOCTb; MpHU
OTNKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMBIX BEJTMUUH, UX 0003HAYECHUS
U €IMHULBI, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3UYECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYNHAMU;

ONKCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SBJICHMS, HCIOJIb3Ys
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash SHEeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO



TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa, Kod(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIISA; IPU ONHUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI UCIOIb3YEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIMHMLBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh HU3YUYEHHbIE 3JIEKTPUUECKHUE CBOWMCTBA BEIECTBA M AIEKTPUUYECKUE SIBICHUSA
(mporecchl), UCNONIb3ysl (PU3NYECKUE BEITUUMHBL AJIEKTPUUYECKUM 3apsil, 3JIEKTpUYECKoe IOJIe,
HAnpsDKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETUYMHY C JPYTUMH BEITHUYNHAMM;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro taroreHusd, |, |l u |1l 3akonsr HbroTOHa, 3aK0H coxpaHeHuUs
MEXaHUYECKOM PHEpPIUuu, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMII CYNEPIO3ULMH CHUJI, TPUHLIUI
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETHMUYECKOW 3HEPTUU TEIUIOBOTO JBHMIKEHMS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOT0 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBHS (TPaHUIIBI, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BAaHUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIEAOBAHMIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYIHPOBATH
npobaeMy/3agady ¥ rMInoTe3y yueOHOoro 3KkcrepuMeHTa, coOuparh yCTaHOBKY U3 IPEAJIOKEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO HM3MEPEHUS U MCIONb30BaThb W3BECTHBIE METObl OLIEHKU
HOTPEIIHOCTEN U3MEPEHMIA;

MCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEJIMYMHAMH C UCIIOJIb30BAaHUEM MPSMBIX
U3MEpEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOJTYy4YE€HHOMH
3aBUCUMOCTH (PM3NYECKUX BEIMUMH B BHUJI€ TaOIUI] U TpadUKOB, 1€7aTh BHIBOJIBI 10 pe3yJIbTaTaM
WCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacHOrO TpyAa IMPU MPOBEIACHHM HCCIEIOBAaHUM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeNI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
¢du3nyeckue 3aKOHbl M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4l BbIOMpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BENUYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHs,
IIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEUYMBYIO LEMNOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBJICHHUS;

UCIIOJIb30BaTh MIPU pellIeHUH y4eOHBIX 3a/]au COBPEMEHHbIE MH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHUsS, HWHTEPIPETAlMHd U TPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSPHON HH(POPMAITUH, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

NPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HHU [T 00eCTIeueHUs
0€30MacHOCTH NpU OOpAIEHUH ¢ MPUOOpPaMH M TEXHUYECKUMHU YCTPONCTBaAMHU, JJIsi COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpejie;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX pOJIEH, IUIAaHUPOBATh paboTy
IPYMNIbl, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U  IJIAHUPOBAaTh JAEATENbHOCTh B



HECTAHJIAPTHBIX CUTYAlUsIX, aJICKBATHO OIICHWBATh BKJIAJ]] KAXJIOTO M3 yYACTHUKOB TPYIIIHI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenusi B 11 kJjiacce mpeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHl, B IMPAKTHUECKOI
JESTEIILHOCTH JIFOJIEH, IeTIOCTHOCTh U €IMHCTBO (PM3UUYECKON KApTUHBI MUPA;

YVUUTHIBaTh TPAHUIBl MPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJENeil: TOYeUHBIN
AIEKTPUUECKUH 3apsijl, JIyd CBETa, TOUCYHBIN HCTOUHHK CBETA, siZICpPHAst MOJIENb aTOMA, HYKJIOHHAs
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;

pacrno3HaBath (pU3MYECKHE SIBIICHUS (MPOIECChI) U OOBSICHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJCHCTBHE MArHHUTOB, JJICKTPOMArHUTHAs
UHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJII HAa MPOBOJHUK C TOKOM U JIBIKYIIUHCSA 3aps,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus U MOJSIPU3ALUS CBETa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekt), CBeTOBOES NaBleHUE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOAKTUBHOCTD;

ONUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JJIEKTPUUECKU 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, JIEKTPHUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIMANIOB, SJICKTPOABUKYIIIAsl CHUIA,
pabota TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cwia JlopeHia, MHIYKTUBHOCTD
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOr0 M MArHUTHOTO MOJeH, Mepuoj U YacToTa KojeOaHuil B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIONIB3yeMbIX BEIIMYMH, WX OOO3HAYCHUS W CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONMCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHWS W TIPOIECCHI, HCIOJIB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPTUs U
UMITYJIbC (POTOHA, TEPUOJ TMOJypacnajza, SHEPrusi CBSI3W aTOMHBIX sJep, MPU ONMUCAHUU
MPAaBUIBHO TPAaKTOBAaTh (DU3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, HUX OOO3HAYCHHS U
eIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JTAaHHYIO (DU3MYECKYIO BEIIHMUWHY C JIPYTHMH
BEJIMUYMHAMU, BBIYUCIATH 3HaAU€HUE (PU3NYECKON BETUUHUHBI;

aHAJTM3UPOBaTh (PU3MYECKHE TPOIECCHl W SIBIICHHS, MCTONB3Yys (PU3UUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENIbHOTO U MAPAIJIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTod(DeKTa, 3aK0H COXpaHESHUS SIHEPTHH, 3aKOH COXPaHEHUS
UMITyJbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3akoH paguMOAaKTHUBHOIO pacmajaa, OpU STOM pa3iuyarh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHHIIBI, OO0JIACTH)
MIPUMEHHMOCTH;

OTIpE/IeNIATh HAIPABJICHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKOW JIMH30M;

BBITIOJTHSTh DKCIEPUMEHTHI TI0 HMCCIEIOBAaHUIO (U3MYECKUX SIBJICHHH M TPOIECCOB C
UCTIONIb30BAaHMEM TPSMBIX ¥ KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSTOM  (HOpMyIHpOBaThH
npoOiemMy/3aady U TUIIOTE3Y YI4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHus1, TPOBOAUTH OTBIT ¥ (POPMYITHPOBATH BBIBOIBL;



OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIHOJIb30BATH HM3BECTHBIE METOABI OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yNIbTaThl MOJYYEHHON 3aBHCUMOCTH
(Gu3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEJOBAHNS,

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-HCCIENOBATEIbCKOM U  IMPOEKTHOW JESATEIbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOMCTB U JIAOOPaTOPHOI0 000PYA0BaHUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHON (PHU3MUYECKOW MOJIENbIO, HCIIONb3YS
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBMS 331a4M BbIOUpPATh (PU3MUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTh MOJIyYCHHOI'O 3HaUeHHS! (PU3NUECKON BETUUUHBI;

pelarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyXIeHUI ¢ ONOpOi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTIOJIB30BAaTh MTPH PEIICHUH yIeOHBIX 33]1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUT
JUId TIOUCKA, CTPYKTYpUpPOBAaHMs, HMHTEPIPETALMUd M NpPEACTaBICHUs Yy4eOHOW U HaydHO-
NOMYJISIPHOM MH(pOpMALUH, TOTYYEHHON U3 Pa3INYHbIX ICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
HOoJy4aeMyro HH(opMaIuio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyvaTh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HaYyKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIF30BaTh TEOPETUYECKUE 3HAHUS 1O (PH3UKE B MOBCETHEBHOM KU3HHU [ 00€CTICUCHUS
0€e3011acCHOCTH MpU OOpALIEHUH ¢ TPUOOPaMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Ui COXPaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKPYXKAIOILEH Cpeie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX pOJIeii, MIaHNPOBaTh paboTy
IpyNIbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBATHO OLIEHMBATH BKJIAJ KaXKAOTNO U3 YYACTHUKOB IPYIIBLI B
peleHre paccMaTpUBaeMOM POOIEMBI.
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bl
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bubmuoreka [JOK
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Pa3zpen 2. MEXAHUKA
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2.2 JluHamMuKa 7 https://m.edsoo.ru/7f41bf
12
bu6mmoreka [JOK
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3.3 ArperaTHble cocTosiHUS BetiecTBa. Da3oBbie MePexoIbl 5 https://m.edsoo.ru/7f41bf
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Paznen 4. JIEKTPOJINHAMUKA
bubmuoreka [JOK
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OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3
11 KJIACC
KounyecTBo 4yacoB
f;:ﬂ IMpak = DJIEKTPOHHBIE
Ne tuyec  (umdposnie)
w/n HaumeHoBaHuUe pa3iesioB H TeM NMPOrpaMMbl Beero PHBL oBpasoBaTeTbHbIE
:)aﬁo pador  pecypchl
ThI M
Paznen 1. JJIEKTPOJINHAMUKA
bubnunorexa LIOK
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Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

bub6nmmoreka [IOK
6.1 O06o01m1aroIIee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c
97c
Hroro mo pazaeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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Hpunoxenne Ne 3. YHEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. ®dusuka, 10 kimace/ Msakumer I.5., byxosueB b.b., Corckuit H.H. nox
penakmuert IlapdentreBori H.A., AkmuonepHoe oOmiectBo «M3maTenbcTBO

«ITpocsenienue»
2. ®dusuka, 11 kmacc/ Mskumes I'.JI., byxosues b.b., Uapyrun B.M. nox
penakmuert IlapdentreBori H.A., AkmumonepHoe oOmiectBo «M3maTenbcTBO
«ITpocsemienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. PeivkeBud A. I1. @usuka. 3agaunuk. 10-11 kmace. - M.: [Ipoda, 2019

2. CrenanoBa I'. H. COopnuk 3amau mno c¢usuke. 10-11 kmacc. - M.:
[Ipocsemenne, 2014
3. Enunblii rocynapcTBeHHbI 3k3aMeH: Pusuka: TecToBble 3aaHusd A

noarotoBkn k Eamnomy ['ocymapctBenHomy Ox3ameny: 10-11 xn. / H. H.
Tynekubaena, A. D.

4, BonkoB B.A. YHuBepcanpHble TOypouHbIe pa3paboTku mo ¢usuke: 10
kimacc. — M.: BAKO, 2011. — 400 c¢. — (B moMoI1s MIKOJIbHOMY YUUTEJIIO).
5. CaypoB 0.A. ®usuka. [Toypounsie pazpabotku. 10 kimacc: mocobue ams

yuutenei o0ieodpazoBarenbHbIX yupexaeHuit / M.: [Ipocsemenue. 2017

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

1. http://nsportal.ru - cornuanbHas ceTh paOOTHUKOB 00pa30BaHHUS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkote.

3 http://festival.1september.ru/articles/ - hbectuBap negarornyeckux uaei
«OTKpPBITBIN YPOK».

4 http://www.fizika.ru/ - caiit s yuureneid GU3NKUA U UX YICHUKOB.

5 http://www.physics.ru/ - marepuasbl o GpusuKe.

6 www . ege .edu.ru - uadopmarroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xosekius [IOPoB
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