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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, TmpeacTtaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKE HamNpaBlIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K 1IaHUPYEeMBIM JTUYHOCTHBIM, MPEIMETHBIM U METalnpeaIMEeTHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 O0IIero odpa3oBaHMs, IUIAHHPYEMbIC
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO FOJaM O0yUYEHUS;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPO/IBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMEeHeHHe (U3MUYeCKUX 3HAHUM ONpenenseT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aroImuxcs, B GopMUpoBaHHE YMEHUN
NPUMEHATHh HAyYHbBII METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢uznueckux Teopuil. Begymmm B Kypce sBhsiercss (GOPMUPOBAHHME MPEJICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIuana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKk’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMYECKUMHU IIPoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IHIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonocusayuu pearusyercss MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJAEpKaHMUS,

MOCBAIIEHHBIX AKOJOTHYECKUM npo6neMaM COBpPEMEHHOCTH, KOTOPLIC CBA3aHblI C Pa3BUTUEM
3



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOJIeM pPallMOHAIbHOTO IPUPOIONIONIE30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3MKHA Ha yYpOBHE CpETHEro OoO0mero oOpa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, Ul ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
IOPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISETCA Y4YaCTHHUKaMU 0Opa30BaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMSI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEJMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (opMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KAaK PE3yIbTaTa U3YUYCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTUH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 2IEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBACHEHUS
Gu3nuecKkux SBIEHUM B MpHpoJe M JUIsl TNPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIeHUs pa3IMyHbIX 337ad C SBHO 3aJaHHOM (usnueckon
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHHS Ha OKPYXKAIOILYIO CPENy;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUHN JJIsl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. Hayunele runoressl. dusnyeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSIL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienue, CKOpOCTh (CpemHssi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. [[BUkeHHEe MaTepUalbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpasnenue ckopocTy pu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEEICHIS] MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHOMICHHMsI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE pAaBHBIE MPOMEKYTKM BpPEMEHHM IpPH PABHOYCKOPEHHOM JBH)KEHHUHU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. Ilepsoiit 3akoH HeroToHa. IHEpLManbHbIE CUCTEMBI
OTCUY€TA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHbple U HEMOTEHUHUANbHbIE CHIIBL. CBs3b pabOThl HENOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPTHH Tella Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE JTUX Mojened. Macca u pasmepbl Mosekyn. KonudecTBo BemiecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
ujeanpHOro rasa. AOCOJIIOTHasg TeMmIeparypa Kak Mepa CpeaHeld KUHETHMYECKOH SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ padudeckoe mpeacTaBieHne H30MPOLECCOB: U30TEPMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U ra30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopaenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ompenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHUN 00bEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoounHamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemIoTsl U pabota. BHYTpeHHss SHEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenaydn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JyYCHHUE. Y ACIbHAs
TEMJIOEMKOCTH BelecTBa. Koam4yecTBo TEIUIOTHI MPH TEIUIoNepeaaye.

[TonsitTue o0 anumabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
MIEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast uHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

Tennossie MamuHbL. [I[puHIMIBL eicTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TeIIOBBIX MammmHax. KoaddunueHT monesnoro nerctBus TerioBor MamuHbl. [{ukn Kapuo u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: [BUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmeHHblil nap. YaenbHas TemioTa mapoooOpa3oBaHUS.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP W IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  IIOJIYUCHUS COBPEMCHHBIX MaTepUaioB, B TOM  YHCJC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre nmpu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaga dSIEKTpUUECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil — 3apsf.
Onekrpuueckoe mone. Hanpsok€HHOCTh anekTpuueckoro mois. [lpuHumn cyneprno3uuuu
ANEKTPUUECKUX noJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocrarmueckoro monis. [lorennuman. Pa3HOCTP  HOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. J{uaaeKkTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JNEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHUBIICHHUE. VY nensHoE CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

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

DNIEKTPOABUKYILAsA CHJIa M BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1s
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

OneKkTpruueckuil ToK B ra3ax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTENbHBIN pa3psaa. MoiaHuUS.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Tpsimoe uM3MepeHue 3IeKTpOABMKYLIEH cuibl. KOpoTkoe 3aMblkaHHE rajabBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.
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Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3MUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHUE), IIEKTPHUECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJIJIOB, JIEKTPOJIUTUIECKAS TUCCOLUAIIHS, TabBAaHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHMWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEIb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, JJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cyneprno3uuy MarHUTHBIX 1OJIeH. JIMNHUY MarHUTHOU
uHAykuuy. KapTruHa TuHUE MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnutHoe mojie mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIs
JUIMHHOTO HPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO ITPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKUMHM. [IOTOK BEKkTOpa MAarHUTHOM WHIYKLIHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYyKUMK Papazes.

BuxpeBoe ayekTpuueckoe IMoje. ONEKTPOJABMXKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno JleHnna.

NHIyKTUBHOCTD. fIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.
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DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CHIIBI HHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neCTBUSI TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KOTEOAHUA

KonebarenbHass cucrema. CBoOOJHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepuon, dactora, amrmumrtyna U ¢asza kosnebaHuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX Kojebanui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOATeIbHOM KOHTYype. AHAJIOTHsl MEXIy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMs.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE 3JEKTpodHepruu. KynbTypa wucnonap3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHUECKHUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.
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CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOIa MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-mneusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGnronenue otpaxxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue natepdepeHnn u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIUTYIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHws cBeTa. [locTpoeHrne H300paKEHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.
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ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JTUH3BL. [locTpoenne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNSI MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M IPAKTUYECKOE MPHUMEHEHHWE: OYKH, Jyma, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ HOMOLIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPUHM OTHOCHTEJIbHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJS CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHUE JTHHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [Tnanka cBsi3u 3Hepruu (HOTOHA C €ro YaCTOTOH. DHEPrusi U UMITYJIbC
dboToHa.

OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuma» gorosdpdexra.

Hasnenue ceera. OnbitTel I1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.
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TexHu4YecKkne yCTpOWCTBA W MpPAaKTHUYECKOE MPUMEHEHHE: (POTOIIEMEHT, (OTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

BonnoBsele cBolicTBa yactull. Bosnsl e bpoiinsa. KopnycKyasipHO-BOJIHOBOW Jyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHHA  sijpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pe3epdopaa o onpeneneHnio cocTaBa pagloakKTUBHOTO U3ITYYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio sipa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHbliii cuHTe3. [IpoOiembl U THEpCHEKTHBBI  AAEPHOMN
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH
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Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUAMUMOE ABHKCHUE.

Conneynas cucrtema.

Counnie. ConHeuyHas akTUBHOCTh. Mcrounuk sHepruu ConHIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. PazGeranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJIENICHNUS TI0JI0’KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
TUYECKON cdepax JesATeIbHOCTH 4YeJIOBEKa, poJib W MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpHUUECKHE (YHKIIUHU: CHHYC,
KOCHUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M HMX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKMBOM MPHUPOJIE, KOJeOATEIbHBIC IBWIKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MeXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.
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Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHoro mnpeamera «@Pu3HMKay IODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS C(POPMHUPOBAHHONW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM IIEHHOCTSM POCCHHCKOro  OOILIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXJAHCKOM MNO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHu3ally;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH J1eSTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(hOpMHPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUIECKOTO TOBEICHUS;

CHOCOOHOCTH OIICHWBATh CHTYAIMI0 M MPHHUMATh OCO3HAHHBIE PEHICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JIEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pa3MUYHBIM cdepaM NpodecCHOHANBHON JesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymaymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HAHHE TJ00aJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;
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MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTr'0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHAMBHUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATH 1IEIH JACSITSIbHOCTH, 33/1aBaTh IMApaMETPhbl K KPUTEPUH UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB LIEJSM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTelbCKHe JeiiCTBHS.

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHWsS, €r0 HWHTEPIIpETaIuH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyalM3UpOBaTh 3a7ady, BBIABUTATH
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apTyMEHTBhl IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/J]a4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HEACSITEIFHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUThb HpO6JICMI>I " 3a7la4u, JOIMYyCKAoINEC aAJIbTCPHATUBHBIC PCIICHU.
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PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bI/IBI/I‘-IeCKOI‘O COACPpKaHHA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KaHUS B pa3IMyHBIX (opMmMaTax C y4&ToM
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYIIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TENbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA MO €€ IJOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBHUH, PaCIpelesiATh PO C y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3ylbTaThl COBMECTHON paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHHUS] MPAKTHUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSABICHHUIO JSPYAULMHA B 0O0NacTH  (PU3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:
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JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIHHON pedieKCHU KaKk OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pe(IIEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O pEIIECHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U ApIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIBTATOB EATEIbHOCTH;

IPUHUMATh ce0s, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB IEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporiecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaAMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro obuero ooOpa3oBaHusi y 0OydarOLIMXCsl COBEPILEHCTBYETCS 3MOLMOHAIbHBIN
UHTEJUIEKT, MPeAIoaraloui copMIUpOBAHHOCTb!

CaMOCO3HAHUS, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHHE,
BUICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIFOUYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHE, CIIOCOOHOCTH aJalTUPOBAaTHCS K 3MOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLICH CTPEMIICHME K JOCTHKECHUIO LEIU U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHHE APYTHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUN OOLIEHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPaKTUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENIeH: MaTephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN DJIEKTPUUECKUN 3aps] NMPHU pELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBIM)KEHHE, CBOOOJHOE TMajeHue Ted,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
IBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUuE 00bEMa Tell NMpHU HarpeBaHUU
(OXJMaXKJIeHUH ), TEIUIOBOE PaBHOBECUE, UCIAPEHHE, KOHJICHCALIUsI, MIJIaBJICHUE, KPUCTAIUIA3aLUs,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;
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ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCHOJb3ys (M3MUECKHe BETUYMHBI: KOOpJIWHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IUHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBKEHUS MOJIEKYJ, CPEJHEKBaIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHWS W EOUHUIIBI, HAXOAUTh (OPMYIBI, CBA3BIBAIOIINE MAHHYIO (U3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJISL, MOTEHIMAN, Pa3sHOCTh TMOTEHIHAIOB; TMpPU OMUCAHUH MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE TPOIECCHl W SIBICHUS, HMCIONB3Ys (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
pPaBHOIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOSHHSI
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (GOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMIOJHATh JKCIEPUMEHTHl 10 HUCCIECTOBAHUIO (PU3NYECKUX SIBICHHI U TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHNUS, TPOBOJAUTD OTBIT B (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, TMPU 3ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MUCCIEN0BATEIbCKOM M  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAlIM3a yCIOBUS 3a/1a4l BEIOMPATh (PU3UIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,
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pelaTh KayecTBEHHBIEC 3a/1auM: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUYMBYIO IIETIOYKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMANIBHBIX POJIEH, IIaHUPOBaTh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHUH, B NPAKTHYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIM HCTOYHUK CBETa, SA€pHas MoOJeldb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTO /Ipa MPH pelIeHnH (PU3NUECKUX 3a7a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JE€KTPOMAarHUTHAs
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CpPel) U AJIEKTPOMArHuTHBIE SIBJICHUS (IIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CHiIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO MoJis, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MPHU ONHUCAHWUU IMPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS W IPOLECCHI, HCMONb3ys (pusnueckue
BEJIMYMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUd U
UMIynbc (OTOHA, IMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUYEHUS U
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€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLIME TAHHYIO (DU3MYECKYI0 BEIHUYHUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKkOH OMa, 3aKOHBI IOCJIENOBATEIBHOIO M NApaJUIEIbHOTO COEIUHEHUS
MPOBOJHUKOB, 3akOoH JDxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIAYKUUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUSI CBETA, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOro 3apsia, 3aKOH COXpaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

ONpEeNENATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONb30BAaHWEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (POopMyIHpoOBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHHUs (PHU3MUECKUX BEIWYHMH, TPU STOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuiaa O€30IaCHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOpaTOpHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BbIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (OPMYIIbI, HEOOXOAMMBIE M €€ pelleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3UUYECKON BEIMUHHBI,

pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCIONIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJyYaeMyro HH(popmaluio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX yUEHBIX-(HU3MKOB B Pa3BUTHE
HayKH, B 00bSCHEHUE IIPOIIECCOB OKPYXKAIOUIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MAaCHOCTH MU OOpAIeHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpene;
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paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'O U3 YYACTHHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 )
W3MKa U METO/IbI HAYYHOTO ITO3HAHHMS 0,5 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 0,5
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica 45 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Aluaiica o https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 bubmorexa LIOK
' P https://m.edsoo0.ru/7f41bf72
Hroro mo pazueny 19,5
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 7 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 6 bubnuorexa [IOK

®a3oBbIC Nepexoabl

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

26



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro mo pazneny 23
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
4.1
DUICKTPOCTATHKA o https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 15 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pa3nea 5. HazBanue
Hroro 0
Pa3nen 6. HazBanue
Hroro 0
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 12 1
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 12
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U 2JIEKTPOMarHUTHBIC 10 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97¢c
99 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 6 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 13 1 1
Onriica https://m.edsoo.ru/7f41c97c
Hroro o pasneny 29

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaIbHOM Teopun 5 bubnnorexa [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 2
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 10 1 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2
Crpoenue aroma 5 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4, A 4
3 TOMHOE S7JPO https://m.edsoo.ru/7f41c97c
Wroro no pazueny 19

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 5 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 5
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Hroro no pazneny 1
PeszepBHOE Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

dusuka 1 METOIBI
HAay4YHOTO MMO3HAHUSI.
MexaHndecKkoe ABMKCHHEC.
OTHOCHUTEILHOCTD
MEXaHHUUYECKOTO
nekenus. [lepemenienue,
CKOPOCTb, YCKOPEHHE.
PaBHOMepHOE 1
PaBHOYCKOPEHHOE
MPSAMOJIMHEHHBIE
JIBMKCHMS.

Pemmenue 3amau o teme:
"PaBHOMEpHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEHBIE
nBIOKeHnA"

Pemienue 3aga4 mo TeMe:
"PaBHOyCKOpEHHOE
MIPSAMOJIMHEWHOE
nBHKeHHe"

CBoOoOIHOE TafEeHHE.

YckopeHue cBOOOIHOTO
naJIcHUs

KoaudecTBO 9acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa

U3y4eHusi

KpuBonnnueiinoe
JBH>KeHUE. [[BrkeHue
MaTepHAIbHON TOYKH T10
OKPY>KHOCTH.

[TpunIMn
OTHOCHTEIBLHOCTHU
lNanmnes. MaepuuanbsHble
CHCTEMEI oTcueTa. Macca
tena. Cuna. [Tpunmun
CYTEPIIO3ULINH CHIL.
3akoHbl HeloTOHA.

Pemrenue 3agad Ha 3aKOHBI
HreroTona.
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10

11

12

Pemenue 3ama4y Ha 3aKOHBI
Hrrotona.

Permrenue 3agad Ha 3aKOHBI
HrroTona.

3akoH BCECMHUPHOT'O
TaroreHns. Cuiia TSHKECTH.
HepBaﬂ KOCMHUYECCKas
CKOPOCTb

Pemenue 3agau no reme:
"3aKOH BCEMHPHOTO
TaroteHus. Cumna TSxKEeCTH.
[lepBas kocMHuueckas
CKOpOCTB"

Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena

13

Cuna tpeHus.
Koadduument tpenus.
Cuna conpoTUBIEHUS IPU
JBYDKEHUH TEJa B
KHJIKOCTH WU Taze

14

[ToctynarensHOE 1
BpalaresbHOE JBIKEHUE
abCONIIOTHO TBEPJOTO TeNa.
MowmenT cunsbl. [Imedo
CHJIBI. YCIOBHUS
paBHOBECHS TBEPIOTO Tea

15

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK.
Nmnynbsce cuibl. 3akoH
COXpaHEHUs1 UMITYJIbCa.
PeakTuBHOE ABUXKEHUE

16

Pemrenue 3agad Ha 3akoH
COXpaHEHUS UMITYJIbCA.

17

Pa6ota u MOILITHOCTD CHJIBL.
Kunernueckast sneprust
MaTepruabHON TOYKH.
Teopema 00 u3MEHEHUH
KMHETUYECKOU dJHEPTUU

18

[ToreHumanbHas 3HEprus.
[ToreHumanbHas 3HEPrust
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yrpyro aedhopMUPOBAHHOM
MIPYXUHBI.
ITorenumanpHas sHEpPIrust
Tena BOJIM3U OBEPXHOCTH
3emnn

19

20

21

[ToreHumnanbHbIE U
HENOTEHI[MAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIMAIbHBIX CUJI C
U3MEHEHUEM
MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHU4ECKOW SHEPTUH

KonTponbnas padora Nel
o TeMe «Kunemaruka.
Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

OCHOBHBIE TTOJIOKEHHS
MOJIEKYJIIPHO-
KUHETUYECKON TEOPUH.
BbpoyHOBCKOE IBUKEHHE.
Hudodysus. Xapakrep
IBIDKEHHUS U
B3aNMMOJECHCTBHS YaCTHI]
BemiecTBa. Monenn
CTPOEHUS ra3os,
KUJIKOCTEN U TBEPIBIX
Te.

22

23

Macca monexy:.
KonnuecTBo BemecTna.
ITocTrosinHas ABoraapo.
TemoBoe paBHOBECHE.
Temneparypa u e€
n3Mepenue. [lkana
temnepatryp Llenscus.
WUneanbuerii raz 8 MKT.

OcHOBHOE ypaBHEHUE
MKT

24

AOcoiroTHas TeMIiepaTypa
KaK Mepa cpeqHen
KMHETUYECKOU SHEPrUu
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ABUIKCHUS MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

25

26

27

28

29

3akoH JlanpToHa. ["a3oBbIe
3aKOHBI

JlaGopaTopHas pabota
«DKCcriepuMeHTaIbHas
npoBepka 3akoHa ['eii-
JIroccaka»

H3onporieccel B
HeaIbHOM Ta3e U Ux
rpadudeckoe
MIpEeACTaBICHUE

BnyTtpennss sHeprus
TEPMOINHAMUYECKON
CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa.
BnyTtpennss sHeprus
OJIHOATOMHOTO
UJCAIBHOTO Ta3a

Bunsl Tennonepenaun

30

VnenpHast TEMI0EMKOCTE
BemecTBa. KommuecTBo
TETUJIOTHI IPU
Teronepeaaye.
AnmabaTHbIif poriecc

31

[IepBbl1it 3aK0H
TEPMOAVHAMUKH U €TI0
IIPUMEHEHUE K
u3oIpoueccam

32

Pemrenue 3amad mo
T epMOI[I/IHaMI/IKe.

33

34

HeobpatumocTs
MPOIIECCOB B MIPUPOJIC.
Bropoii 3akoH
TEPMOANHAMUKHI
[IpuHIMn nercTBUs U

KII/I TermoBoi MamuHbI.
uxn Kapno u ero KIT/I.

DKOJIOTHYECKHUE TIPOOTIEMBI

33




TCIIJIOSHCPTCTUKH.

35

36

Pemenue 3amay Ha pacuér
KIIJI TenmoBoi MalllMHEIL.
Oo6o06maromuii ypox
«MonekymnsapHas Gpu3uKa.
OCHOBBI TEPMOJUHAMUKH

37

KonrponsHas padora Ne2
1o Teme «MoueKkyJspHas
¢usuka. OCHOBBI
TEPMOJIUHAMUKI

38

39

40

[TapoobpazoBanue u
KoHAeHcauus. Mcnapenue
1 KUIICHUC

AbcomtoTHas U
OTHOCHTEJIbHAs BIAXKHOCTb
BO3ayxa. HachlleHHbIM
nap

TBEpmoe Teno.
Kpucrannuueckue u
amop(dHbIe Tena.
AHM30TpONUS CBOMCTB
KpucTtamuioB. Kuakue
Kkpuctaybsl. CoBpeMEHHbIE
MarepHuabl

41

IInaBnenue u
KpUCTAJUTH3AIIUA.
VaenpHas TemiaoTa
iassenus. Cyonumanus

42

43

YpaBHEHHE TEIIOBOTO
Oaytanca

Pemtenue 3agad mmo treme:
"VpaBHeHUE TEIJIOBOTO
Oamanca"

44

DJIeKTpu3aIus Ted.
DNeKTpUYECKUi 3aps.
JIBa BH/1a 2JIEKTPUUYECKUX
3apsanoB. [IpoBoaHuKY,
TUDJIEKTPUKU U
MIOJIYIIPOBOIHUKH. 3aKOH
COXPAaHEHHUS
NEKTPUYECKOTO 3apsAa.
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45

B3aumopneiictBue 3apsa0B.
3akoH Kynona. Toueunsiii
AIEKTPUYECKUN 3apsil

46

Hanpsxénnocts
WIEKTPUYECKOTO IOJIS.
[IpuHnun cyneprno3unun
3NEKTPUYECKUX TOJEH.
JInauK HanpPsKEHHOCTH

47

48

49

Pemenue 3ama4d Ha 3aK0H
Kynona.

Pa6GoTa cui
3JIEKTPOCTATUYECKOTO
noud. Ilorennuann.
PazaocTs moTeHIIMaI0B

Pemenue 3amau o
QJICKTPOCTATHUKCE.

50

[IpoBonHMKY 1
JUDJIEKTPUKHU B
JIEKTPOCTATUYECKOM
nosie. Jluanexrpuueckas
IIPOHUIIAEMOCTD

51

DIEKTPOEMKOCTb.
Kongencarop

52

Pemienue 3aga4 mo TeMe:
"IeKTPOEMKOCTh
MIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOTO
KOHJIeHcaTopa"

53

DIEKTPUUYECKHH TOK,
YCJIOBUS €TO
CYIIIECTBOBAHUS.
[TocrostaABIN TOK. CHuta
Toka. Hanpsxenue.
ConporuBnenue. 3akOH
OmMa 1t yyacTka 1enu

54

ITocnemoBarenpHOE,
napajieTbHOE,
CMENIaHHOE COCINHCHHE
IIPOBOJHUKOB.

55

Pemrenue 3agad Ha
CMEIIaHHOE COEeIUHEHNE
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IIPOBOJIHUKOB.

56

57

Pemrenue 3agaq Ha
CMeEIIaHHOE COSINHEHNE
MIPOBOIHUKOB.

PaboTa 1 MOITHOCTH

AIEKTPUIECKOTO TOKA.
3akoH J[xoyns-Jlenna

58

3axon Oma 11 HOJIHOH
(3aMKHYTOH)
ANEKTPUYCCKOM LICITH.
KopoTkoe 3aMbIkaHue.

59

60

61

62

63

64

Pemrenue 3agad Ha 3aKoH
Oma 1S TIOJIHOM LETTH.

Perenue 3a1a4 Ha 3aK0H
Oma U1 TIOJIHOU LETH.

IloaroroBka k
KOHTPOJIbHOK padoTe 1o
TeMe: "3akoH OMa Is
3aMKHYTOM nenu. Pabora u
MOIIIHOCTE TOKa"

KonTtponbHas pabora Ne3
o teMe: "3axkon Oma s
3aMKHyTOH nenu. Pabora u
MOIIHOCTH TOKa"

DJeKTpoHHAas
IIPOBOIUMOCTB TBEPABIX
METAJIJIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS] METAIIJIOB
OT TEMIIEPATYPHI.
CBepXIpoBOANMOCTh
DNeKTpUUeCcKUuil TOK B

Bakyyme. CBolicTBa
ANEKTPOHHBIX MMYYKOB

65

[TomynpoBogHuKH, X
cOOCTBEHHas! U IpUMeCHast
IpOBOANMOCTh. CBOMCTBA
p—n-nepexona.
[TonynpoBOHUKOBBIE
npubopsI

66

DNEeKTpUUECKUNA TOK B
pacTBopax u paciiaBax
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3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
auccouuanus. JIeKTPoIIn3

DNEeKTPUYECKHUI TOK B
raszax. CaMocCTOATEIbHBIN

67 . 1
Y HECAMOCTOSTEIbHBIH
pa3psa. Mouaus. [1nazma
O6o0maromuii ypok 1o
68 1
temam 10 kracca
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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11 KUIACC

KoanuyecTBo 4acoB
Ne Jara

Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yCHUS

padoThI padoThI

ITocTossHHBIC MarHuTHl U HX
B3auMoOJieicTBHE. MarHuTHOE

1 nosie. Bektop MarHuTHOM 1
MHAYKIUU. JInHnn

MarHUTHOW UHAYKUWH

MaruuTtHoe nose
MPOBOJHUKA C TOKOM. OTBIT
Opcrena. Bzaumopeiicreue
MIPOBOJIHUKOB C TOKOM
JleficTBHE MarHUTHOTO IOJIS

3 Ha MPOBOJHUK ¢ TOKOM. Cuia 1
Awmrepa.

JleficTBMe MarHUTHOTO IOJIS

Ha JIBIDKYIIYEOCS

4 3apsbKeHHYHo yactuny. Cuma 1
Jlopenmna. PaGota cubl

Jlopenna

Pemenne 3amau mo teme:
"Margetuzm"

Pemenne 3amau mo teme:
"Margetusm"

DNeKTpOMarHuTHas
uHaykuus. [lotok BekTopa
MarHuTHOM nHayKuu. J1C
WHIYKIUU. 3aKOH
3JIEKTPOMAarHUTHON
nHaykiuu Papanes
NuaykTuBHOCTS. SIBIeHUE
camonHaykuuu. 9J1C
CaMOMHAYKIMU. DHEPIust
MarHUTHOTO TIOJISI KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE
oJie

Pemrenue 3aga4d mo reme:
9 "DIeKTpOMarHuTHas 1
MHAYKIuUA"

38




10

Pemenue 3amau nmo teme:
"DJIeKTpOMarHuTHas
UHIyKIus"

11

O6o06maromuit ypox
«MarsuTtHoOE€ 1nozJe.
DeKTpOMarHuTHas
AHIYKLIUSD)

12

13

14

Kontponbnas padora Nel mo
TeMe «MarauTHoe 1ose.
DNeKTpoOMarHuTHas
WHIYKITHS

CB0OOOIHBIE MEXaHHYECKHE
kosnebanus. 'apmonnyeckue
KoyieOaHus. Y paBHEHUE
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBpamienue 3uepruu

KonebarenbHblil KOHTYP.
CBo0OoHbBIE
JIEKTPOMATrHUTHBIC
KOJICOAHUS B HJI€ATHHOM
KoJiebaTeIbHOM KOHTYpE.
AHajorus Mexmay
MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMH
KoJIe0aHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHCPIrun B
u7eabHOM KoJiebaTeTbHOM
KOHTYpE

16

17

Pemenue 3amau mo ¢popmye
TomcoHa.

IIpencrasnenue o
3aTyXaroluX KojaeOaHHsIX.
BriHyX1€HHBIE
MEXaHUYECKUE KoJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHBIE
KoJieOaHus

18

IlepeMeHHBIN TOK.
CunyconaanbHbIN
MepEMEHHBIN TOK. MOIIIHOCTh
MePEMEHHOTO TOKA.
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AMIUTUTYTHOE U
JIEUCTBYIOLIEE 3HAYCHHUE
CHUJIbI TOKA U HAIPSKEHUS

19

20

Pemenne 3amag mo teme:
"IlepemeHHbI TOK"
Penrenue 3amau mo treMe:
"[lepemeHHbIN TOK"

21

Pemrenue 3agad mo reme:
"IlepemeHHbII TOK"

22

23

24

25

26

Kontponbnas padora Ne2 mo
teme: "[lepemennslii TOK"

MexaHnyeckue BOJIHBI,
YCIJIOBHSI pacIpOCTPAHECHHUSI.
[lepuon. Cxopoctb
pacnpocTpaHeHus U JIMHa
BOJHBL [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

SHCKTpOMaFHI/ITHBIe BOJIHBI,
HUX CBOMCTBA U CKOPOCTh.
[Ixama SJICKTPOMATrHUTHBIX
BOJIH

Pemenne 3amau mo teme:
"Konebauus v BOJHBL"

27

28

29

30

Pemenne 3amau mo teme:
"Konebauus 1 BOJHEL"

KonTtponbsHas padota Ne3
«Konebanus u BOTHBI»

[IpssmonuHeitHOe
pacnpocTpaHEHUE CBETA B
OJIHOPOJIHOM CpeJie.
TodeuHblii ICTOYHUK CBETA.
JIyu cBera.

OtpaxkeHue cBeTa. 3aKOHbI
OTpPa)KEHUs CBETA.
[Toctpoenue n3o0paxeHuil B
IIJIOCKOM 3€pKaje

31

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KeHUE.

40




32

33

34

IIpenenbHbIl yroi1 MOJIHOrO
BHYTPEHHETO OTPaXKEHUs

JlaGopaTtopHnas pabota
«M3MepeHune nokasaress
IPEJIOMIICHUS CTEKIIa

JIunzel. [loctpoenue
M300paXeHU B TUH3E.
®opmyiia TOHKOM JIMH3BI.
YBenuyeHue JuH3bl

Penrenue 3amau mo treMe:
"JIuuser"

35

36

37

38

Pemenue 3amau o teme:
"JTuuser"

Pelienue 3ama4d o TeMe:
"JTuuser"

Hucnepcus cera. CioxxHbIN
cocraB Oernoro ceta. L[Ber.
WnTepdepenmus cera.
Judpakmnus ceera.
JudpaxknuonHas pemeéTka

HOHepe‘lHOCTB CBCTOBBIX
BOJIH. Honﬂpmaum{ CBCTa.

39

40

41

Pemenne 3amay mo BOTHOBO
OIITHUKE.

Pemenue 3aau 1o BOJIHOBOU
OIITHKE.

Konrtponsnas padora Ne4 o
teme: "Onruka”

42

['paHuIIBI TPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKHU.
[Toctynarel cienuanbHON
TEOPUH OTHOCUTEIBHOCTH

43

OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ame[yieHre BpEMEHH U
COKpAIIleHUE JUTHHBI

44

DHeprusi 1 UMIYJIbC
PENSITUBUCTCKOMN YaCTHIIBI.
CBs3b MacCChl ¢ SHEPTUEH U
UMITYJIECOM. DHEPTHUS MOKOS

45

®otonsl. opmyiia [1nanka.

41




DHeprust 1 UMITYJIbC POTOHA

46

47

48

OTKpBITHE U HCCIIEIOBAHUE
dotoaddekra. OnbiTor A. I
CroneroBa

3akonbl hoTtorddexTa.
VYpaBHeHue DHIITEHHA 114
dotorpdekra. «KpacHas
rparuiay Gorodddexra

JaBnenue ceera. OnbITh 1.

H. JleGeneBa. XuMuueckoe
JIICUCTBUE CBETA

49

Pemenue 3agad mo reme
«DneMeHTsl KBAaHTOBOM
OIITUKN)

50

51

52

Pemenue 3agad mo reme
«DneMeHTsl KBAaHTOBOM
OIITUKN)

Pemenue 3amay nmo reme
«IeMeHTEI KBAHTOBOH
OIITUKN)

Pemienne 3amad mo teme

«DIJIEeMEHTbI KBAaHTOBOM
OIITUKK

53

KonTtponbHas padora NeS o
teme: "KBanToBast Teopus
3IIEKTPOMarHuTHOTO
n3iyyeHus"

54

Mogens atoma Tomcona.
OmneiTel Pezepdopaa no
pAaCCessHUIO O-4aCTHII.
[MnanerapHas Moaenb aToma

55

56

57

IToctynatel bopa

W3nyuenune u nornoiieHue
($hOTOHOB MpH TIepexo/ie
aToMa C OJJTHOTO YPOBHS
SHEPIuM Ha Ipyroul. Buasl
CIEKTPOB

BosHoBEIE cBOMCTBA YaCTHII.

Bomnsl ne bpoitns.
KopmyckynsipHO-BOIIHOBOM
nyanu3Mm. CIIOHTaHHOE 1
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BBIHYXKJICHHOC U3JIYUCHUC

58

59

60

61

62

63

OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pesepdopaa mo
OIPEEIICHUIO COCTaBa
pPaauoOaKTUBHOTO U3TyYECHUS

CgoiicTBa anbda-, 6era-,
ramma-u3JrydeHus. Biausaue
PaJIMOaKTHBHOCTH HA KHBBIC
OpTaHU3MBI

OTKpBITHE TIPOTOHA U
HerTpona. M3otombl. Anbda-
pacnaj. DNeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacmal.
l'amMmma-u3nydenue

OHeprus cBA3U HyKJIOHOB B
anpe. SlnepHble peakiyu.

S nepHelii peakTop.
[TpoGnemMsbl, NepCHEKTHUBBI,
JKOJIOTHYECKUE aCIIEKTHI
AJIEPHOUN SHEPreTUKU

DJIeMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtobl HAOMIOICHUS U
pETUCTPALIU JIEMEHTAPHBIX
YacTHUL.

Oranel pa3BUTHSA
actpoHomuu. [IpukmnagHoe u
MHUPOBO33PEHYECKOE
3HaYEHNE acTpOHOMHUH. Bun
3B&3mHOrO Heba. Co3Be3nus,
SIPKUE 3BE3IBI, TUTAHETHI, HX
BUIMMOE TBHKCHUE.
ConneuHas cucrema

64

65

Comnurte. Conaeynas
AKTUBHOCTE. VICTOUYHUK
sueprun CoJlHIIA U 3BE3NT

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
[JIABHOM
MOCJIE0BATEIbHOCTH.
Buytpennee crpoeHue 3BE3 .
CoBpeMeHHbIE

43




Hpe[[CTaBJICHI/HI (6]
HpOI/ICXO)KI[eHI/II/I U 3BOJIFOIITUHA
ConHia u 38€31

66

Mineunsii [Iyte — Hama
T'amakTuka. Ilomoxenue u
nemxenne CoHia B
I"anaktuke. I'agakTUKH.
U&EpHsbie AbIphI B Apax
raJlakTHK

67

Bcenennas. Pa3beranue
ranaktuk. Teopus bonbiioro
B3pbIBA. PenmnkToBOE
u3iyyeHue. MeraranakTtuka

68

Ob6o6maromuii ypok. Poib
¢du3nveckoii Teopun B
dbopmupoBaHUN
MPEJCTaBICHUN O
du3nyeckoil kKapTuHe MHUpa

OBILIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

68
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MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEpax pojib M MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KAPTHUHBI MHUpa, B DPAa3BUTHUM COBPEMEHHOW TEXHUKH M
TEXHOJIOTH, B TPAKTUYECKON AESITEIbHOCTH JHOJCH

10.2

YYuTHIBaTh  TPAHMIBI  NPUMCHCHHS  W3YYCHHBIX  (U3WYCCKUX  MOJICIICH:
MaTepuaibHas TOYKa, HHEpIMaIbHas CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIIOE TEINO,
WJICaNIbHBIA ra3; MOJEIU CTPOCHUS Ta3oB, KUIAKOCTEH M TBEPABIX TEJN, TOUYCUHBIN
AJICKTPUUCCKUN 3apsJl — IPU PEIICHUH (QU3HYCCKUX 3a/1a4

10.3

PacnoznaBath ¢usnueckue siBiIeHHS (MPOIECCh) U OOBACHITH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
9JEKTPOJMHAMUKU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJIMHEHHOEe
JIBIO)KEHUE, CBOOOJHOE MajJeHUE TeJ, JABUKEHUE MO OKPYKHOCTH, MHEPIUA, B3a-
umopeiicteue ten; mupdysus, OpOyHOBCKOE ABHKEHUE, CTPOCHHUE JKUIKOCTEH U
TBEPABIX TEJ, U3MEHEHHE O00BEMA TeJ MPHU HarpeBaHUM (OXJIAXICHUHU), TEINIOBOE
paBHOBECHE, UCIAPEHHUE, KOHJCHCAIMs, IUIaBJIEHUE, KpUCTAIUIW3alUs, KUIECHHE,
BJI&YKHOCTh BO3]1yXa, MOBBIIICHHUE JABJICHUS T'a3a MPU €r0 HarpeBaHUU B 3aKPHITOM
cocyne, CBS3b MEXIy IapaMeTpaMH COCTOSIHMSI Ta3a B H30Mpolieccax;
AIIEKTpU3alUs TeJl, B3aUMOJIEHCTBHE 3apsiIOB

10.4

OnuceiBaTh MEXaHWYECKOE JBM)KEHHE, HWCHOJIb3ys (U3MUECKUEe BEJIUYMHBIL:
KOOpJIMHATA, IIyTh, IIE€PEMEIIECHHE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIa,
UMIYJIbC Tela, KUHETHYECKAas DHEPrus, NMOTCHIMAIbHAS DHEPIUs, MEXaHHUYECKas
paboTa, MexaHMYecKas MOIIHOCTb, IIPU OINHUCAHUU TMPABUIBHO TPAKTOBATh
¢u3nueckuif CMBICT HCIOJIB3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS W EIUHHIIBI,
HaXOJUTh (OPMYJIBbI, CBSI3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEIWYUHY C JPYTUMHU
BEJIMYMHAMU

10.5

OnmceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEIIJIOBEIC SABJICHUA, UCIIOJIB3Ys
(I)I/ISI/I‘-ICCKI/IC BCJIMUUHLBI: NABJICHHUC TIa3a, TEMIICpaTypad, CpPpCAHASA KHHCTUUYCCKAA
OHCPrusd XaoOTHYCCKOI'O0 JABHXXCHHA MOJICKYJI, CPCAHCKBaJApaTUdYHasA CKOPOCTb
MOJICKYJI, KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA SHEPTUA, pa60Ta rasa, KOB(b(bI/IL[I/ICHT
ITOJIE3HOTO HeﬁCTBHﬂ TCIJIOBOTO  ABUIrarciisd; IMIpyd OIHCAaHUW IPaBUIIBHO
TPAaKTOBATh (I)I/IBI/ILICCKI/II\/'I CMBICJI HCIOJIB3YCMbIX BCJIIMYHUH, HUX 0003HAUYCHUS U
CAUHHNIIbI, HAXOOUTH q)OpMyJ'II)I, CBA3BIBAIOIINUE JaHHYIO q)nznqecxy}o BCIIMYHUHY C
APYruMu BCIIMYUHAM

10.6

OnucelBaTh M3yYEHHBIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U DIIEKTPUYECKHE
SBJICHUS (IIPOLECCHI), UCHOIb3Yd (PU3MUECKUE BEIMYUHBI: IJIEKTPHUECKUI 3aps,
JJIEKTPUYECKOE T10JI€, HANPSHKEHHOCTD IO0JIsA, IOTEHIMA, PA3HOCTh IOTEHIUANIOB;
IpU OIUCAHUU TIPABWIBHO TPAaKTOBaTh (DU3UYECKHI CMBICI HCIIOJIb3YeMbIX
BEJIMYMH, MX OOO3HAUYEHUs U EJUHMLBI, YKa3blBaTh (DOPMYJIBI, CBSI3BIBAIOLIHE
JTAHHYIO (PU3UUECKYIO BETMUMHY C IPYTMMHU BEIMYMHAMHU

45




Kon
NpoBepPsSIEMOro
pe3yJbTara

10.7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

AHATM3UPOBAThH (PU3MYECKHE TPOIECCH U SIBJICHUSI, UCTIONB3Ys (PU3UUECKHE 3aKOHBI
U TPUHIMIEE: 3aKoH BcemupHoro TsroteHus, I, II u Il 3akonsr HertoToHa, 3akoH
COXpAHCHHUS MEXAHHYECKON SHEPruu, 3aKOH COXPAHCHUS HMITYIbCa, MPUHIIHII
CYINEpPIIO3UIIMHM CWJI, TMPHHIUI PABHONPABUS HHEPIHMAIbHBIX CHUCTEM OTCUETa;
MOJICKYJISIPHO-KUHETHYECKYIO TEOPHUIO CTPOSHUS BEIIIECTBA, Ta30BbIC 3aKOHBI, CBI3b
CpelHel KWHETHYECKOH SHEPrHH TEIJIOBOTO JBMIXKEHHUS MOJICKYJ ¢ aOCONOTHOU
TEMIEPAaTypoi,  TEpBBIA  3aKOH  TCPMOJMHAMUKH,  3aKOH  COXPaHEHHS
AJIEKTPUUECKOTO 3apsijia, 3akoH KyioHa, mpu 3TOM pa3liM4arh CJIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE U YCIOBHUS (TPaHUIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHIATb OCHOBHBIE TNPUHIUIBI JEHCTBUS MAalIUMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3jinyarh yCIOBHs MX O€30MaCHOr0 MCIOJb30BaHMs B MOBCEJHEBHOM
JKU3HU

10.9

BBINOJHATE 3KCIIEPUMEHTBI TI0 UCCIICIOBAHHUIO (PU3HUYECKUX SIBJICHUH M MTPOIIECCOB C
UCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX HW3MEPCHHIA, NIPH ITOM (OPMYIHUPOBATH
npobiieMy (3a7ady) U TUIOTE3y y4eOHOro IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3
MIPEIJIOKEHHOTO 000PYAOBAHHUS, TPOBOANTH OIBIT M POPMYITUPOBATH BHIBOIBI

10.10

Ocy1ecTBIsITh MPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYHMH; IIPH 3TOM
BBIOMPATh ONTUMANBHBIM CIOCOO M3MEPEHUsI M UCIOJIb30BATh U3BECTHBIE METOJIbI
OIICHKH ITOTPEIIHOCTEN N3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (GU3NYECKHMMH BEITMUYMHAMM C UCIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH; TpPU ITOM KOHCTPYHPOBaTh YCTAHOBKY, (DPUKCHpPOBATh
pe3yibTaThl MOJYYEHHOM 3aBHCUMOCTH (PU3MUYECKUX BEJIWYMH B BUAE TAONHULl U
rpaduKoB, 1eJ1aTh BBIBOJIBI 110 PE3yIbTaTaM UCCIIETOBAHMS

10.12

Cobmronath npaBuiIa 6€30MacHOro Tpy/ia MpU NPOBEICHUH UCCIIEA0BAaHUH B paMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-UCCIeA0BATENbCKON 1 MPOEKTHONW J1E€ATEIbHOCTH
C MCIOJIb30BaHHEM U3MEPUTENIbHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacu€THble 3a1aud C SIBHO 3aJaHHOM (U3MYECKON MOJENbI0, UCHOIb3Ys
¢bu3nyecKkre 3aKOHbI M MPUHIUIIBL, HA OCHOBE aHalM3a yCJOBHS 3a7aud BHIOMpATh
¢u3nUecKyro  MojeNb, BBIACNATH  (QU3UUECKUE BEIMUYMHBI U (HOPMYIIHI,
HeoOXoauMBble JUIsl €€ pelleHus, MPOBOAUTH pPacu€Thl M OLIEHHWBATh PEATbHOCTD
NOJYYEHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBI

10.14

Pemath KkadecTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPECUYUBYIO
[ENOYKY PAacCyXJIEHUN C OMOpoil Ha H3yYyeHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue BICHUS

10.15

Hcnonb30BaTh NMpH pELICHWH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(pOpPMAalMOHHbIE
TEXHOJIOTMM Il TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAUUH WU IPEICTABICHUS
y4yeOHOIl W Hay4YHO-NONYJISIpHOW HHGOpMAIMM, TOJYYEHHOH U3 pa3IMuHBIX
VCTOYHUKOB; KPUTHUECKH aHAIM3UPOBAThH MOJTydaeMyto HH(OPMaIIHIO

10.16

[TpuBoaUTE TpHUMEPHl BKJIaJa POCCHUMCKUX M 3apyOekHBIX Y4YEHBIX-(U3UKOB B
pa3BUTHE HAyKH, O0OBICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHI

10.17

Hcnonb30BaTh TCOPCTUUCCKUC 3HAHUA I10 (I)I/I3I/IKC B HOBCQI[HCBHOﬁ KHU3HU OJIA
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Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

oOecrieyeHns 0€30MACHOCTH TpPHU OOpalleHuH C TPUOOPaMU U TEXHHUYECKUMHU
YCTPOMCTBAMHU, AJSl COXPAHEHUs 37J0POBbS U COOJIOACHUS HOPM 3KOJIOTMYECKOTO
TIOBEJICHUS B OKPYXKAIOWIEN Cpene

10.18

PaGoTaTh B rpynie ¢ BBIIOJHEHUEM PA3IMYHBIX COLHMANBHBIX POJe, MIIaHUPOBaTh
paboTy TpyYIIbl, palMOHAIBHO PpACHpeneNiaTh OO0s3aHHOCTH M IIJIAHUPOBATH
JESATEIbHOCTh B HECTAaHJAPTHBIX CHUTyalUsX, AaJCKBAaTHO OLICHUBATh BKJAJ]
KaQ)KJIOTO U3 YYaCTHUKOB T'PYIIIbI B pEIIEHHE pacCMaTpuBaeMoi IpoOieMbl

11 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

111

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrPaMMbl CPeTHET0 001IIero 00pa3oBaHus

JleMOHCTpUpOBAaTh Ha HpUMEpax poidb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHUHbI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTHMH, B IPAKTHUYECKOU MACATCIBHOCTH JIOJEH, LIEIOCTHOCTh U E€IAUHCTBO
(u3nyecKoil KapTUHBI MHpa

11.2

VY4uThIBaTh I'paHUIIBI MPUMEHEHUS! U3YYEHHBIX (PU3MUECKUX MOJeNel: TOYeUHBIN
ANEKTPUYECKUH 3apall, aepHas MOJeNb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOIO siipa
IpU pelieHnu GU3NUECKUX 3a1a4

11.3

Pacnio3znaBate (u3uueckue sBiIeHUs (TPOLECCH) U OOBSCHATH MX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHMKHN M KBAaHTOBOH (DM3UKHU: 3JIEKTpHUECKasi MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NEHCTBHUS TOKa, B3aMMOJCHCTBHE
MarHuToB, OJJIEKTPOMAarHUTHAsT MHIYKIUS, JI€HCTBME MArHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM M JBWKYIIUICS 3apsill, SJIEKTPOMArHWTHBIE KOJIeOaHHS
Y BOJIHBI, NPSMOJMHEHHOE pPAaCHpOCTpaHEHUE CBETa, OTpakeHHe, MpPEeIOMIIECHHE,
uHTephEepeHIMsl, OUQpaKIus W TOJsApH3alMs  CBETa, IHUCIEPCHs  CBETa,
dotoanexkrpuyeckuit 3pdext (hotordhdexT), cBeTOBOE NaBIEHUE, BOSHUKHOBEHUE
JMHEWYaTOT0 CHEeKTpa aroMa BOJOpOJA, €CTeCTBEHHass W HMCKYCCTBEHHas
PalnOaKTUBHOCTD

11.4

OnucelBaTh U3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKUE, ANEKTPUUECKYIO IIPOBOJIMMOCTD pa3IMYHBIX cpen)
Y DJICKTPOMArHUTHBIE SIBJIEHUS (IPOLIECCHI), UCHOb3ysd (U3NYECKHE BEIUUMHBI:
JNIEKTPUYECKUH 3apsifl, CHJA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIEKTPUYECKOE
COIIPOTHBIIEHHUE, pa3HOCTh NnoTeHuuanoB, J/1C, paboTa Toka, MHAYKIHS MarHUTHO-
ro moijsa, cuiaa Awmmepa, cwia JlopeHma, WHAYKTMBHOCTb KaTyIIKH, JHEPTUs
AJIEKTPUYECKOTO W MArHUTHOTO TMOJIeH, TepHoA M  YacToTa KojeOaHHi
B K0OJIEOATEIbHOM KOHTYpE, 3apsii M CWiIa TOKa B IPOLIECCE TI'apMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJeOaHUH, (POKYCHOE PacCTOSIHUE U ONTHYECKAsl CHJIA JIMH3BL;
IIpHU ONHCAHUM NPABMIIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCHOJIb3YEMBIX BEJIU-
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YUH, UX 00O3HAUCHUS M CIUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE JTAHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMU BEIMYHHAMU

115

OnuceiBaTh U3YUCHHBIC KBAHTOBBIC SIBJICHUS M MPOIICCCHI, UCIIOBb3Ys (U3HUCCKUE
BEJIMYMHBI: CKOPOCTh 3JICKTPOMATrHUTHBIX BOJIH, UTMHA BOJHBI M YacTOTa CBETA,
SHEPTrHs ¥ UMITYJIbC (POTOHA, IEPHO/I MOJTypacaia, SHEPTUsl CBSI3U aTOMHBIX SJIEP;
OpU ONUCAHUU MPABWIBHO TPAKTOBATh (PU3MUYCCKUH CMBICI HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAUCHHUS M CIUHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLIUE
JTaHHYI0 (PU3HYECKYIO BEJIUYMHY C IPYTUMH BEIWYMHAMHE, BBIYHCIISATH 3HAYCHUE
(U3UYECKON BEIIMYNHBI

11.6

AHanu3upoBath (PU3HUECKUE MPOLIECCH] U SABICHUS, UCTIOIb3Ys PU3NUECKUE 3aKOHBI
U OpUHUMIBL 3akoH OMa, 3aKOHBI IOCJIEOBATEIBLHOTO M MapajIeIbHOTO
COEIMHEHUS MPOBOJIHUKOB, 3aKOH [xoyns — JIeHua, 3aKOH 3J1eKTPOMAarHUTHON HH-
JOYKIHMM, 3aKOH MPSMOJMHEHHOrO0 pacnpoCTPAHEHUS CBETa, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHbI MPEJOMJICHHUS CBETa, ypaBHeHUe OuHITelHa ans dotorddekra,
3aKOH COXpaHEHHS YHEPruH, 3aKOH COXPAHEHUSI MMIIYJbCA, 3aKOH COXPAHEHMS
3JIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHUs MacCOBOr0 uucia, noctyiatel bopa,
3aKOH PaJIMOAKTUBHOTO paclaja; Mpu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKO0Ha, €ro MaTeMaTU4YeCKOEe BBIPAKEHHE M YCJIOBHS (TpaHUIbI, 00JACTH) IMpH-
MEHUMOCTH

11.7

OHpGHGJ’IﬂTB HaIlpaBJICHUC BCKTOPAa HMHAYKIHWKW MAr"fuTHOIO IIOJIsI IMPOBOJHHKA C
TOKOM, CHUJIbI AMnepa U CHUJIIBIL HopeHL[a

11.8

Crpouth M ONMCHIBaTh M300pakeHHE, CO3[aBa€MO€ IUIOCKUM 3€pKajoM, TOHKOM
JIMH30U

11.9

BrimmonHaTs OKCIICPUMCHTBI 11O UCCICJOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U IMponeccoB C
WCIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHH; MpH 3TOM (HOpPMYIHpPOBAThH
npobnemMy (3a7avy) U TUIOTE3y y4eOHOTO IKCIEPUMEHTa, COOMPATh YCTAHOBKY U3
MIPEITIOKEHHOTO 000PYAOBAHHUS, TPOBOIAUTH OMBIT M (JOPMYITUPOBATEH BHIBOJIBI

11.10

OcyiecTBIATh NPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYUH; MPU 3TOM
BBIOMPATh ONTUMAIbHBIN COCO0 M3MEPEHMs M UCIOJIb30BaTh W3BECTHBIE METOJIbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (U3MYECKUX BEIMYMH C HCIIOJIb30BAHUEM MPSAMBIX
U3MEPEeHUH; NpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3yJIbTATHI
MOJIYYEHHON 3aBHCUMOCTH (DU3MYECKMX BEJIWYUH B BUJE TaOmUIl U TpaduKoB,
JIEJIaTh BBIBOJIBI 10 PE3YJIHTATAM HCCIIEIOBAHHUS

11.12

CoOmronate mpaBmiia O€30MACHOTO TpyJa MPU TPOBEACHUHM HCCICTOBAHUN B
paMkax y4eOHOTO DKCIEPUMEHTa, Y4eOHO-UCCIEeAOBATENbCKON U MPOEKTHOM
JEATEIIBHOCTU C WCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1aOOPAaTOPHOTO
000pyIOBaHUS

11.13

Pemarp pacué€rHble 3amauM ¢ SBHO 3a/IaHHOM (U3MYECKON MOJIENbI0, UCIOIb3Ys
¢u3nyeckre 3aKOHbl U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBMS 3aJlaud BbIOUPATh
(bu3NYeCKyl0 MOJENb, BBIIEIATH (PU3MUecKHe BEIMYMHBI U (OpPMYJbl, HEO0OXO-
IUMble JUIsl €€ pelleHMs,, MPOBOJUTh pPACUETBl U OLEHUBATh pPEAJbHOCTH
NIOJYYEHHOT'0 3HAYCHMsI (PU3NUECKON BETMUYHHBI

11.14

Pemrate kadecTBEeHHBIC 3aaa4yi: BBICTPAHMBATHL JIOTHYCCKHW HCIPOTUBOPCUUBYIO

48




Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHO NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus

LETIOYKY PACCYXJECHUNH C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
dbusnueckue BICHUS

11.15

Hcnonp30BaTe NMpH PEUICHWH YYEOHBIX 337a4 COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUU UIA TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETALUU U IIPEICTaBICHUS
y4eOHOHM W Hay4HO-TIOMYJIAPHON MH(OpPMAINH, TIOTY4EHHONW U3 pa3IHYHBIX UCTOY-
HUKOB; KPUTHUECKU aHAJIM3HPOBATh NOJY4aeMyH0 HH(OPMAIHIO

11.16

OOBSICHATh TPUHIMITEI JCHCTBUS MAaILIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pas3nuyarh yciaoBUs MX 6€30I1aCHOTO MCII0JIb30BaHMsI B TOBCEHEBHOM KU3HU

11.17

[IpuBoIuTH, TpUMEPHl BKJIAJa POCCHICKUX U 3apyOEKHBIX Y4EHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IIPOLIECCOB OKPYXKAIOIIET0 MHUPA, B pa3BUTHE
TEXHUKH M TEXHOJIOTHI

11.18

Hcnonp30BaTe TEOpEeTHYECKHE 3HAHHS MO (PU3WKE B IMOBCETHEBHOW >KM3HH IS
obecrieyeHuss 0e30IacHOCTU MpH OOpalleHHH ¢ NpUOOpaMu U TEXHUYECKHUMHU
yCTpoicTBaMH, JUIsl COXPAHEHHS 370pPOBbS M COOJIIOJIEHUS HOPM 3KOJIOTUYECKOTO
NIOBEJICHMSI B OKpY’Kalollel cpese

11.19

PaGoraTth B rpyrmme ¢ BBIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TNIAHUPOBAThH
paboTy TIpyNIbl, palMOHAIBHO paclpelessTb OOsM3aHHOCTH U IUIAHUPOBATH
JeSITENbHOCTh B HECTAHAAPTHBIX CUTYaLUsX, aJleKBaTHO OLIEHHWBATh BKJIAJ KaXKJOTO
13 YYaCTHUKOB I'PYIIIBI B pelICHUE paccMaTpHUBaeMol pooIeMbl
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INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
pa3naeia

Konx nposepsiemoro
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI CO/leP:KAHUS

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHN

11

®usuka — Hayka o mnpupone. Hayunble MeToapl mNoO3HAHUS
OKpy’Karomero mupa. Ponp dkcniepuMeHTa M TEOPUM B IIPOLECCE
MO3HAHUS PUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (U3NYECKUX SBICHHA W MporeccoB. Haydnbie
runore3pl.  dusmyeckue  3aKOHBI M TeopuH.  ['paHMIBI
IIPUMEHUMOCTHU ¢bu3nyeckux 3aKOHOB. [TpunnuI
coorBercTBus. Poib um Mecto ¢u3uku B (OpMHPOBAHUY]
COBPEMEHHOM HAay4YHOM KapTUHBI MHpA, B IPAKTHYECKOH
NEeITeIbHOCTH JII0ICH

MEXAHHWKA

KIMTHEMATHKA

2.1.1

Mexannueckoe JBHXKeHHE. OTHOCHUTEIBHOCTb MEXaHMYECKOI'O
neuxkeHust. CucreMa orcuéra. TpaekTopus

2.1.2

[Tepemenienne, CKOpoCTh  (CpemHsisi  CKOPOCTh, MTHOBEHHAs
CKOPOCTh) M YCKOPEHHE MaTepHalbHOM TOYKU, WX MPOEKIHUU Ha
ocH cucTteMbl koopauHaT. ClioXKeHHe MepeMEIeHUN U CIOXKEHUE
CKOpOCTel

2.1.3

PaBHOMEpPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE.
I'paduku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHUS, IyTH U
NepeMeleHUs] MaTepruaIbHON TOYKU OT BPEMEHU

2.14

CBoboaHOe mazieHne. Y cKkopeHrne CBOOOTHOTO MaIeHus

2.1

2.15

Kpusonnnueiinoe JBUOKCHUE. PaBHOMEpHOE JIBUKECHUE
MaTepUajibHOM TOUYKH II0 OKPYKHOCTHU. YIJIOBAas CKOPOCTb,
JIMHEWHas ckopocth. Ilepmon um yacrtora. LieHTpocTpeMurenbHoe
YCKOpEHHE

2.1.6

Texuuueckue YCTPOﬁCTBaI CIIUAOMCTpP, MABHXXCHUC CHApPAOOB,
LECTIHBIC U pCMCHHBIC IICpCaAavIn

2.1.7

[IpakTuueckue paboTel. U3MepeHne MrHOBEHHOW  CKOPOCTH.
HccnenoBanue COOTHOLICHUS MEXAY IIyTSAMHU, IIPOWIECHHBIMU
TEJIOM 32 IIOCJIEA0BATEIIbHBIE PABHBIEC NIPOMEKYTKH BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBWKEHUU C HAYAJIBHOW CKOPOCTHIO, PaBHOU
HyI0. HM3ydyeHue [BW)KEHHMS IIapuKa B BSA3KOM KMJIKOCTH.
W3yuenue nBuxeHus Tesa, OpOIICHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2

2.2.1

IIpunnun orHocurensHocTr ['amwites. Ilepssiii 3akoH HbroToHa.
HNuepumanbHble CUCTEMBI OTCUETA
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Kon IIpoBepsieMbIe 3JIeMEHTHI COIEPKAHUS
paszena 3J1eMeHTAa
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoii  3akon  HprooToHa sl MaTepUaIbHOM  TOYKH B
2.2.3 nHeprmanbHoi cucreme otcuéra (MCO). Tpernii 3akon HeroToHa
JUTSE MATEPUATTLHBIX TOYCK
294 3akoH BceMupHoro TaroreHus. Cwia Tsoxectu. llepBas
KocMuyeckasi ckopocTb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHUsl CKOJIBKECHHS U Chjia
2.2.6 Tpenus nmokos. Koagduuuent tpenns. Cuiia CONpoTHBICHHUS TTPU
JBUKCHHUH TeJa B KUAKOCTU WM ra3e
997 H(').CTyHaTeJII)HOG ¥ BpallaTelbHOE JBUKCHHE aOCOIIOTHO
TBEPIOTO Tena
298 MoMeHT cuilbl OTHOCHTENBHO OCHU BpamieHus. [linedo cuisl.
VYcnosus paBHoBecus TBEpaoro Tena B UCO
999 Texuuueckue YCTPOMCTBA: MOAMIUITHUKH, JBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuueckue paOoThl. M3yuenne nBuxkeHuss Opycka 110
HAaKJIOHHOM IIJIOCKOCTH TIOJ JEHCTBHEM HECKOJIBKHX  CHIL.
2210 HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOUIUX B
o nehopMupyemMoii PyKUHE U PE3HHOBOM 00pasiie, OT BEIUYHHBI
ux nedopmanuu. MccnenoBanue ycnoBuid paBHOBECHSI TBEPIOTO
TeJa, UMEIOIIET0 OCh BPAILICHHS
3AKOHbI COXPAHEHN S B MEXAHUKE
931 NMmmynbe mMaTepuanbHONW TOYKH, CUCTEMBI MaTEpHUATbHBIX TOYEK.
NMmynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tela
2.3.2 3akoH coxpaHeHus ummynbca B UCO. PeakTuBHOE ABMKEHNE
2.3.3 PaGora cunbl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus  MaTepualibHOM  TOYkH. Teopema
N 0 KHHETUYECKON dHEPTUU
23 [MotennmansHas »Heprus. l[loTeHIMalbHAsS SHEPTUS  YIPYTO
2.3.6 nepopMupoBaHHON mnpykuHbl. [loTeHIManpHas »HeEprus Tena
BOJIM3H IOBEPXHOCTH 3eMITH
[loTeHnManpHble YW HEMOTEHIMANbHBIE CUJIBL. CBS3b PabOTHI
2.3.7 HEMOTCHIMATBHBIX CHJI ¢ M3MEHCHHEM MEXaHWYCCKOW JHEPIHH
CHCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUIECKOH SHEPTHH
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue yCTpOWCTBA: IBUKEHUE paKeT, BOJOMET, KOIEep,
e MPY>KUHHBIA TTHCTOJIET
2.3.10 [Ipaktrueckue padoThL. M3ydeHne CBS3W CKOPOCTEH Ten TMpu
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3JI€EMEHTA

HpOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

Heynpyrom ypape. HMccienoBaHue CBsI3U  pabOTbl  CHIIBL  C
M3MEHEHUEM MEXaHUYECKOM 3HEPIuu Tela

MOJI

EKVIIIPHAS OU3UKA U TEPMOJINHAMUMKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

3.1.1

OcHOBHbBIE TOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOPHH.
bpoynoBckoe nBwkenue. [Auddys3usa. Xapakrep IBWKEHHS U
B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

3.12

Mopenu CTpOGHHsI Ta30B, JKHAKOCTEH H TBEPABIX TEI U
00BIICHEHHNE CBOMCTB BEIIECTBA HA OCHOBE DTHUX MOJIEIEH

3.1.3

Macca MOJICKYII. KomnuectBo BemiecTna. [locrossnaas ABOFa,HpO

3.1.4

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. [llkana
teMmriepatyp Llenscus

3.15

Mognens uaeanpHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU UACAIBHOIO ra3a

3.1.6

AGcomtoTHas TemmepaTypa Kak Mepa CpelAHeld KHHETHYEeCKOM
SHEPIUM TEIJIOBOrO JBMKEHMs yacTul rasza. lllkamna temmnepatyp
KenbpBuna

3.1.7

VYpasuenue Kianeiipona — Menneneesa. 3akoH JlanpToHa

3.1.8

I"a30BbIe 3aK0HBI. 30mpoLIECCH B HACAIBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA: U30TepMa, H30X0pa, n3obapa

3.1.9

TexHu4eckue ycTpoicTBa: TepMOMETP, OapoOMeTp

3.1.10

[IpakTuueckue pabothl. I3mMepeHne Macchl BO3AyXa B KIIACCHOM
koMHaTe. MccnenoBaHue 3aBUCHUMOCTHM MEXIY HapaMeTpaMu
COCTOSIHMS pPa3peXEHHOI0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUWKN

3.21

TepmoanHamMuueckas cucrema. BryTtpennss JHEprus
TEPMOAMHAMHYECKON CUCTEMBI U CITOCOOBI €€ NU3MEHEHUS

3.2.2

KonnuectBo  Temnmorsl u  paGorta. BHyTpeHHssi  3Heprus
OJTHOATOMHOT'0 HUJI€aJIbHOIO Ta3a

3.2.3

Buasl  Temnonepenauu: — TEIUIONPOBOJHOCTh,  KOHBEKLIHUS,
n3nydenue. TemnmoéMkocTe Tena. VYaenpHas TEIMIOEMKOCTb
BemiecTBa. Pacuér konuyecTBa TEIUIOTHI IIPH TEILIONEpeade

3.24

[lepBeiii 3aK0H TepMoauHaMUKu. [IprMeHeHHe mepBOro 3aKoHa
TEPMOAMHAMMKHU K H3ompoueccaM. ['paduueckas uHTEprnpeTanus
paboThI Ta3za

3.25

TennoBeie MamuHbl. [IpUHIMIBI JEHCTBUS TETUIOBBIX MAIIHH.
[IpeoOpaszoBanus SHEPruM B TEIUIOBBHIX MamuHax. Koaddunuent
none3noro neictBus (manee — KIIJ[) TermoBor mammubl. [y
Kapno u ero KI1/|

3.2.6

Bropoii 3akon TepmomuHamukd. HeoOpaTHMOCTh TpOIIECCOB B

52




Kox nposepsiemoro

Kon IIpoBepsieMble 31€eMEHTHI COAePKAHUSA
paszena 3J1eMeHTAa
npupoge. TemymoBble JABHUraTeiad. OKOJOTMUYECKHE MPOOJIEMBI
TETIOIHEPTETUKH
397 TexHuyeckue ycTpoilcTBa: IBUraTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJOAMILHHUK, KOHAULIMOHEP
3.2.8 [IpakTrueckue padoTsl. i3MepeHne yaenbHONU TeII0EMKOCTH
AI'PEI'ATHBIE COCTOSHN S BEIHLIECBA. ®A30BBIE [IEPEXO/IbI
[TapooOpazoBanne u KoHjaeHcanus. lcmapeHue W KUICHHUE.
3.3.1 VYaenpHas TemioTa mapoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPhI
KHTICHUS OT JIABJICHUS
332 AOcomtoTHasT ¥ OTHOCUTENbHAas  BIAXHOCTh  BO3AyXa.
Haceimennsii nap
Teépmoe Ttenmo. Kpucrammmueckue u  aMmopdHBIE — Tela.
3.3.3 AHU30TpONUSL  CBOMCTB  KpHCTALUIOB. JKUAKHE KPHUCTaJUIbL.
3.3 CoBpeMeHHbIE MaTepHalibl
334 [InaBneHve W KpucCTaIM3alus. YAelbHas TEIUIOTa IJIABICHUS.
Cybnumarus
3.35 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue yCTPOICTBA: TUTPOMETP U MICUXPOMETP,
3.3.6 KaJIOPHUMETP, TEXHOJIOTHH TOIyYSHHUsI COBPEMEHHBIX MaTEepHaJIOB,
B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 IIpakTuyeckue paboTel. Mi3MepeHue BIa)XHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
SJIEKTPOCTATHUKA
411 OnexkTpuzanusi  Tel.  ONeKTpudeckuid  3apsin.  JBa  Buma
ANEKTPUIECKHX 3apsI0B
4.1.2 [IpoBOIHMKY, AUDIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumoneiicteue 3apsanoB. 3akon Kymnona
Onexktpudeckoe Tmoje. Hampspk€HHOCTh AIIEKTPUYECKOTO  TOJIS.
415 [TpuHumn CYIEPIO3HULIHH. JInaun HaNPsKEHHOCTU
41 AIIEKTPHUECKOTO OIS
416 Pabora cun snexrpocratuueckoro mois. Ilotenuman. PazHocts
MOTEHINAJIOB
417 [TpoBOTHUKY M TUDJIEKTPUKU B TIOCTOSIHHOM 3JIEKTPUUYECKOM TIOJIE.
JlMaekTpudeckas IpOHUIIAeMOCTh
418 OnekTpoéMKocTh. KoHIeHcaTop. ONEKTPOEMKOCTh  IIOCKOTO
KOH/IeHcaTopa. DHEeprus 3apspKeHHOro KOHIeHcaTopa
TexHnuueckue YCTPOMCTBA: 3JIEKTPOCKOIL, 3JIEKTPOMETD,
419 AJIEKTPOCTaTHUECKAs 3alluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTED
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Kon IIpoBepsiemblie 3JIeMEHTHI COePKAHUS
paszena 3J1eMeHTa

41.10 [IpaxkTrueckue pabotsl. 3mepenue IIEKTPOEMKOCTH

KOHJIEHCAaTopa
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3ZJIMYHBIX CPEJIAX

421 VYcnoBus CyHIECTBOBAHMSI IOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [TocTossHHBINA TOK

4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka Lenu

493 DJEeKTpUYECKOe CONPOTHBIEHHE. YJEIBbHOE CONPOTUBIICHUE
BEIlIECTBA

424 [locnenoBarenbHOe, MapajljielIbHOE, CMEIIAHHOE COEJUHEHHE
IIPOBOJITHUKOB

4.2.5 Pabora anexkrpuyeckoro Toka. 3akoH Jlxoyns — Jlenua

4.2.6 MOIIHOCTB JEKTPUIECKOTO TOKA
anekTpoaBwxkymas cuina (manmee — OJC) u  BHyTpeHHee

4.2.7 COIIPOTHBIIEHUE MCTOYHUKA ToKa. 3akoH Owma Uil NOJHOH
(3amMKHYTOI) 371eKkTpuueckoil nenu. KopoTkoe 3aMbikaHue

428 DOneKTpOHHasi MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTH
COIIPOTHBIIEHUS METAJUIOB OT TeMIeparypbl. CBEPXIIPOBOAUMOCTD

4.2.9 DnexTpuueckui TOK B BakyyMme. CBOICTBA 3J€KTPOHHBIX ITyYKOB

42 [TonmynpoBonnuku. CoOCTBEHHass W TNpPUMECHas MPOBOJUMOCTb

4.2.10 IOJIYTIPOBOTHUKOB. CaoiicTBa p-n nepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI

4211 DONEeKTpUYECKU TOK B  DJIEKTPOJIUTAX. DIEKTPOJIUTHUECKAs
JUCcCcOLUaus. JINEKTPOIIN3
Onexktpudeckuif  Tok B razax.  CaMOCTOSATENbHBIH U

4.2.12 HECaMOCTOSITEIbHBIN pasps. Paznuunbie THUIIBI
CaMOCTOATENIBHOTrO pa3psana. Monuus. [lnazma
TexHuueckue yCTpOWCTBa: aMIIEPMETP, BOJIBTMETP, peocCTar,
HCTOYHUKH TOKa, JJIEKTpOHArpeBaTeIbHbIE npubopHl,

4.2.13 AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIN IO, TEPMUCTOPBI u boTOpe3UCTOPHI,
MOJTYITPOBOIHUKOBBIN IMOJ1, TAIbBAHUKA
[Ipaktrueckue paboThl. M3yueHne CMEMmaHHOTO COETUHEHUS
PE3UCTOPOB.

4.2.14
N3mepenne OJIC ucTOYHMKa TOKa M €ro BHYTPEHHETO
conpotusieHus. Habmrogenue anekTponnsa
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11 KJIACC

Kon N
NPOBePSIEMOr0 IIpoBepsiemble 3JieMeHTHI COeP:KAHUSA
pasieia 3J1eMeHTAa
4 DJIEKTPOAMHAMUKA
MATHUTHOE T1OJIE. SJIEKTPOMATHUTHA S UHAYKIWA
43.1 [TocTostHHbIe MarHUTHI. B3anmoielicTBHE MOCTOSTHHBIX MATHUTOB
MaruutHoe mnoje. BekTtop MarHuTHOM uWHAYKUMHU. [IpuHuun
4.3.2 cyneprno3uiuu. JIMHUKM MarHuTHOW WHAyKUWU. KapTuHa JTUHHI
MarHUTHON MHYKIIUH TIOJIS TOCTOSTHHBIX MarHUTOB
MarnutHoe moyie MpoBOAHMKA ¢ ToKoM. KapTuHa nuHMI mons
433 JUIMHHOTO TPSMOTO TPOBOJHUKA W 3aMKHYTOI'O KOJBIIEBOTO
IIPOBOHUKA, KaTyLIKH C TOKOM. OmnpiT Opcrena.
B3anmoneiicTBre NpOBOJHUKOB C TOKOM
4.3.4 Cuna Amnepa, e€ MOAYJb U HallpaBJICHUE
Cuna Jlopenna, €€ MoOAyidbr H HampabiieHue. J[BrkeHue
435 3apsOKCHHOM YacTHIBI B OJJHOPOAHOM MarHUTHOM mosie. PaGota
cuiibl JIopeHia
4.3.6 SIBieHME 3IEKTPOMArHUTHON UHITYKITUN
4.3 4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKLUU
4.3.8 OJ1C nHAyKIMU. 3aKOH AJIEKTPOMArHUTHON MHAYKIMK Papanes
439 Buxpesoe anexrpuueckoe none. /1C UHIYKIUU B MPOBOJHUKE,
JBWDKYIIEMCSI TIOCTYTIATEIhHO B OJJHOPOJIHOM MarHUTHOM II0JIE
4.3.10 ITpaBuiio Jlenna
4311 WuayktuBHOCTH. SIBieHune camonnaykuuu. 3JIC caMOMHIyKIMH
4.3.12 OHeprusi MArHUTHOTO NOJISI KATYIIKK C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T10JIE
TexHuueckne YCTPOHCTBA: IOCTOSIHHBIE MAarHuTBHI,
4.3.14 AIIEKTPOMATrHUTHI, DJIEKTPOJIBUTaTEllb, YCKOPUTEIN >JIEMEHTapHBIX
YacTHII, MHAYKIIMOHHAS T1eYb
[TpakTudyeckue paboTHl. MI3ydeHne MarHUTHOTO TIOJS KaTYIIKH C
4.3.15 TokoM. MccnenoBanue neiCTBUS TTOCTOSSHHOTO MarHUTa Ha PaMKy
¢ TokoM. MccnenoBanue siBJICHUS IEKTPOMarHUTHON MHIYKIIUU
5 KOJIEBAHU S U BOJIHBI
MEXAHUWYECKUWE U 3JIEKTPOMATHUTHBIE KOJIEBAHUA
KoneobarensHast cHUCTEMA. CBoOoHEBIE KOJICOaHU.
5.1.1 I"apmonnueckue konebanus. [lepuon, yacrtora, ammntyaa u ¢gasa
Kosie0aHui
5.1 5.12 IIpyxnHHBIN MagsTHUK. MaTeMaTH4eCKNI MassTHUK
513 VYpaBHeHue rapMoHMYeckux KkojebOanuil. Kunemarnyeckoe
U IMHAMHMYECKOE OINMCaHHUe KOJIeOATEIbHOTO IBUKECHUS
514 [IpeBparenye 3Hepruy Mpu rapMOHUYECKUX KonebaHusx. CBs3b
aMIUTUTYAB!l KOJeOaHUH HMCXOJHOW BENWYHMHBI C aMIUIMTYIaMHU
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Kox
pa3jiena

Kon
NpoBepPsSIEMOro
3JIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

KoJIeOaHUH €€ CKOPOCTH B YCKOPEHUS

5.15

Konebarenbupiif  koHTYp. CBOOOAHBIE  JIEKTPOMArHUTHbBIE
KoJIeOaHHUs B MJEAIBHOM KOJIe0aTelNbHOM KOHTYpe. AHAIOrus
MCKAY MCXAaHHYCCKUMH U IJICKTPOMArHUTHBIMH KOJIEOAHMSIMH.
®opmyna Tomcona

5.16

3aKOH COXpaHEHHUS OHHEPruM B HAEaILHOM KoJebaTeIbHOM
KOHTYpeE

5.1.7

BeiHyX1eHHBIC MEXAHUYECKUE Konebanus. Pesonanc.
PezonancHass  kpuBas. BBIHYKICHHBIE  DIIEKTPOMArHUTHbBIE
KosicOaHusl.

5.1.8

[Tepemennslil Tok. CUHYCOUIANBHBIN TEPEMEHHBIN TOK.

5.1.9

MoOIHOCTh NMEPEMEHHOTO TOKA. AMIUIUTYAHOE W JEHUCTBYIOLIEE
3HAUYE€HUE CUJIbI TOKA U HAIIPSKEHUS

5.1.10

Tpancdopmarop. IlpoumsBoncTBo, mepemada W moTpeOIeHHE
AIIEKTPUYECKOW  JHEPruH.  OKOJIOIMYECKHE  PUCKM  IIpU
IIPOU3BOJICTBE NIEKTPUUYECKON SHEPIUu. Kynprypa
UCIIOJIb30BAaHUS 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU

5.1.11

TexHu4eckne ycTpoicTBa: ceiicMorpad, 3MeKTPUUECKU 3BOHOK,
JIMHUM JJIEKTponepeaay

5.1.12

[TpakTueckue paboThl. MccnenoBanne 3aBUCMMOCTH TEpUOa
ManbIX KoJieOaHuii T'py3a Ha HUTHU OT JJJIMHBI HUTHU U MACChI I'py3a.
HccenenoBanue nmepeMEHHOr0 TOKa B LENH W3 IMOCIEI0BATEIbHO
COCIMHEHHBIX KOHIEHCATOPA, KaTyIIK! U PE3UCTOPA

5.2

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

MexaHuueckue BOJHBI, YCIOBHS pacnpocTtpaHeHus. Ilepuon.
CxopocTh pacnpocTpaHeHHUs] W JIMHA BOJHBL [lomepeunbie u
MPOAOJIbHBIE BOJIHBI

5.2.2

Wutepdepeniys u audpaxius MEXaHHIeCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKocTh 3ByKa. Beicota ToHa. TemOp
3ByKa

524

SHGKTPOMaFHI/ITHI)Ie BOJIHBI. VYcaoBus H3JIIYyUYCHUSA
SJICKTPOMArHuTHBIX BOJIH. Bzaumnuas OpuCHTAIUA
BCKTOPOB E, Buvs BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHE,
noJsipyu3anus, nudpakius, uHTepdepeHIus. Ckopoctb
AIEKTPOMATHUTHBIX BOJIH

5.2.6

[Ixana JIIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpyuHIMIBI ~ paguocBsSI3W UM TeleBUACHUA. Paauosokarus.
DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl
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Kon

Koz NpoBepsieMoro IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjena
3J1eMeHTAa
TexHuueckue YCTPOMCTBA: MY3bIKAIbHbIE UHCTPYMEHTHI,
5.2.8 yJIbTPa3ByKOBasl JUArHOCTHKAa B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHHUK, TEJICBU30p, aHTeHHa, Tenedor, CBU-neup
OIITHUKA
531 [IpsimonnHeHOE pacHpoCTpaHEHHE CBETa B OJHOPOJIHON cpene.
Jlyu cBeta
539 OtpakeHue cBeTa. 3akoHbl oOTpaxkeHus cBera. [loctpoenue
M300payKeHHH B TIOCKOM 3epKaie
533 [penomiierne  cBeTa. 3aKOHBI  TPEJIOMJICHHST  CBETa. AOCOITFOTHBIH
[I0Ka3aTeNb MPETOMICHUS
534 IlonmHoe BHyTpeHHee oOTpaxkeHue. [IpenenbHblii  yroa  IMoJHOro
BHYTPEHHET0 OTPaKEHUS
5.3.5 Hucnepcust cBera. CiioskHbIN cocTaB Oemmoro cera. LBet
ColOuparomue W paccewBarouue JHH3bL. TOHKas JIMH3a.
536 @DOoKycHOE pAacCTOSHUE W ONTHUYecKas cuja TOHKOM JIMH3BI
[Toctpoenue wu300pakeHUN B COOMPAIONINX M PACCEUBAIOLINX
53 nuH3ax. PopMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, TaBAEMOE JIMH301
5.3.7 [Tpenensl IpUMEHUMOCTH T€OMETPHUECKON ONITUKU
WUnrtepdepennus cBeta. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUSA
5.3.8 HAOJTI0/ICHUsT MAKCHMYMOB 1 MHHHUMYMOB B HHTEP(EPEHIIMOHHON
KapTUHE OT JBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpaxknus  cBera. [uppakumonnas  pemérka.  YciaoBue
539 HaOIroAeHUs TJIAaBHBIX MaKCUMYMOB npu naJieHUH
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBera
TexHuueckue YCTPOMCTBA: OUKH, myma, doroanmapar,
5.3.11 IIPOEKIIMOHHBIN  anmnapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OnTHKa, TUPPAKINOHHAS PEIETKA, MOISIPOU]
[TpakTuyeckue paboTel. U3MepeHue moka3aTens MpeIoMIICHHUS.
53.12 UccnenoBanue cBOMCTB m300pakeHWi B JuH3ax. HaOmrogeHume
JUCIIEPCUU CBETa
SJIEMEHTBI CIIEITUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKOM MexaHuKH. [locTynaTsl
6.1 TEOPUU OTHOCHUTENbHOCTU: WHBAPHUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIAIT OTHOCUTEIbHOCTH DWHIIITeHHA
6 6.2 OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJUIeHHE BPEMEHHM U
COKpAILEHUE JITUHBI
6.3 DHeprus ¥ UMIYyJIC CBOOOTHON YaCTHIIBI
6.4 CBsI3p MacChl C JHEpruel W MMITYJIbCOM CBOOOIHOW YacTHIIBI.

DHeprus MoKosi CBO0OOIHON YaCTHIIBI
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Kon

Koz NpoBepsieMoro IIpoBepsiemble 31eMEHTHI COAePKAHUA
pasieia 3J1eMeHTAa
7 KBAHTOBAS ®U31KA
DJIEMEHTbI KBAHTOBOM OIITUKU
711 ®otonbl. Dopmyna Ilnanka cBs3u »Heprun (HOTOHA C €ro
Y4aCTOTOW. DHEPTHs U UMITYIILC POTOHA
712 OTKpbITHE u HCCIeI0BaHUE dboTtodrddekra. OnbITHI
A.T". CroneroBa. 3akoHsl pororddexra
7.1 713 VYpaBHenue DiHmTelHa 111 Pororddexra. «KpacHas rpaHuiar
o dorordpdexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIebenera
7.1.5 XHUMHUYECKOE NEICTBUE CBETA
716 TexHuueckue ycTpoicTBa: (OTORIIEMEHT, doronaTyuk,
coJiHe4Has OaTapes, CBETOIUO
CTPOEHUE ATOMA
791 Monens aroma Tomcona. OnbiTel Pesepdopna no uccnenoBanuo
cTpoeHus aroma. [Inmanerapuas Mmoaenb aroma
[Tocrymatel bopa. W3nydenwe u moriomeHue (OTOHOB TIpH
7.2.2 IIEpPEXo/ie aToMa C OJHOT0 YPOBHS DHEPrMM Ha JIpyroi. Bumsl
cnekTpoB. CIIeKTp ypOBHEH sHEpruu aToMa BOAOPOAa
79 BosiHOBBIE CBOWCTBAa  YaCTHII. Bomust nme  Bbpoiins.
7.2.3 KopmyckynsapHo-BosHOBOH nyanu3m. Judpaxius 31eKTpoHOB Ha
KpHUCTallIax
704 CrHoHTaHHOE€ ¥ BBIHYXKJIEHHOE W3JIy4eHHEe. YCTpPOMCTBO U
HOPUHIUN padoThI Ja3epa
705 TexHuueckue yCTvpoﬁCTBa: CHEKTpaJIbHbIN aHaJINU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIA KOMITbIOTEP
7.2.6 [TpakTueckue padbotsl. HabmoneHue nTuHenvyaToro cnekTpa
ATOMHOE AJ1PO
7.3.1 MeTto1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUI]
OTkpBITHE pannoakTUBHOCTU. OTBITHI Pesepdopna 1o
739 OTIPEJICTICHUIO COCTaBa paJUOAKTHUBHOrO u3iMyueHus. CBoicCTBa
anb(da-, 6era-, raMMa-u3IydeHus. BriusHue pagnoakTUBHOCTHA Ha
’KHBbIE OPTaHU3MBI
73 OTkpbITHE TpOTOHa M HeWTpoHa. HykimoHHas Moxenb sapa
7.3.3 I'eitzenbepra — MBanenko. 3apsa sapa. MaccoBoe duciio sjpa.
N3oTomnsl
734 Anbda-pacniaa. DIEKTpOHHBIH M TO3UTPOHHBIN OeTa-pacma.
['amMma-n3mydeHne. 3akoH paJIOaKTHBHOTO paciajaa
735 DHeprus CBs3U HYKJIOHOB B siipe. SlnepHblie cuibl. JledekT Macchl
sanpa
7.3.6 SAnepHblie peakiuu. JleneHue u CUHTE3 sIep
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Kon

Koz NpoBepPsIEeMOro IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasieia 3JIeMEHTAa
Anepuwiii  peaktop. Tepmosimepubiii cunrte3. I[IpoGnembr u
7.3.7 NEPCIIEKTUBBl SACPHOM HSHEPreTHUKU. OKOJIOIMYECKUE AaCIIEKThI
SJIEPHOMN SHEPreTUKH
738 OneMeHTapHbIe YaCTHULIBI. OTtkpbiTHE IIO3UTPOHA.
OyHAaMEHTAJIbHBIE B3aUMOJECHCTBUS
739 TexHuueckue  ycTpoiCTBa: 1O3UMETpP, Kamepa  Buibcona,
AJIEpHBIN peakTop, aToMHas bomOa
7310 [Tpaktnueckue pabotel. UccinenoBanue TpekoB dacTul (10
TOTOBBIM (hoTOrpadusm)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3nHoro neba. Co3Bes3nus, sipkue 3BE3JBbI, IUIAHETHI, UX
BUJIUMOE JBUKEHUE
Conneuynass cucrema. I[lnanersl 3emHON rpynnbl. Ilnanersi-
8.2 TUTAaHThl U UX CIYTHUKH, KapJIMKOBBIE IUIaHEThl. Mainble Tena
ConHeuyHoM cucTembl
8.3 Comnnue, potochepa u atmocdepa. ConHeuHast aKTHBHOCTh
8.4 Hctounuk sHeprun ConHua u 3B€311
3BE3/1bI, HMX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,
paauyc, TeMIeparypa, ux B3aUMOCBSI3b. JHuarpamma
8.5 «CHEKTPATBHBIA  KJIacC — CBETUMOCTBY». 3BE3ABI  TJIABHOM
MIOCJIEA0BATENBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» JUIA
8 3BE€3]] [NIABHOM 1OCIIE0BATEIbHOCTH
86 Buytpennee crpoenue 3BE37. COBpEeMEHHbIE IPEJCTABIECHUS O
MIPOUCXOXKIEHNU 1 3OOl CoJlHIA ¥ 3BE311. DTanbl )KU3HU 3BE3]
Mneunsiii [lyte — nHama [amaktuka. CroupalibHas CTPYKTypa
8.7 [NanakTuky, pacnpeneneHue 3B€31, raza u nouid. [lonoxenue u
nemxenne Connna B [amaktuke. Ilmockas u  chepudeckas
nojacuctemsl ["anakTuku
88 Tunel ramaktuk. Paguoranaktuku v kBa3apbl. UEpHbIE IBIPHI B
s/ipax rajJakThK
Bcenennas. Pacmiupenne Beenennoii. 3akon Xa06ina. Paz0eranue
8.9 ranaktuk. Bospact u pammyc Bcenennoi, teopus bosbiioro
B3pbIBa. Mozens «ropsuer BeenenHnoi». PenukToBoe usiyyenue
810 Macmrabnas CTPYKTYypa Bcenennoi. MerarajiakTuka.

Hepeménusie npo0i1eMbl aCTpOHOMHUH
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