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[NOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yuutens ¢uszuku ['bOY «lllkoma Ne 51 r. o. [Jonenk» Pocunuyk
H.IT. paccmoTpena u yTBepKeHa Ha renarorudyeckoM cosete npuka3zom Ne 1 ot 28.08.2024 u
MpUKa3oM 1o mkoJie oT 29.08.2024 Nel36.

[IporpamMma mno ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeJHEro o0Iiero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMmel, peacTaBieHHbIX B DI'OC COO, a Takxke ¢ yaéToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTIIIUY MpenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii  ®enepanuu, peanu3ylOIIMX OCHOBHbBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue mporpaMMbl 1o (pu3muke HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuaroumuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusM PI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAayYHbIMHU YyueOHBIMU IpeaMeTamMu. B Hell ompepensiorcs
OCHOBHBIE 1€ M3Y4eHUs (PU3UKU Ha YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METallpeIMETHbIC, TPeMETHBIE (Ha 6a30BOM
YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [UIAaHUPYEMbIEC PE3yNbTAaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpPOBHE, B TOM YHUCIIE
peIMETHBIEC PE3yAbTAThI MO roJIaM O0yUYeHUS;
e couepxkaHue yueOHoro npeamera «dusrkay 1mo rogaM oOydeHusI.

dusnka Kak Hayka o HauOojiee OOIIMX 3aKOHAX MPUPOJBI, BHICTyNas B KadecTBE
y4eOHOT0 MpeMeTa B IIIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIa/ B CUCTEMY 3HaHUH 00 OKpy KarolieM
mupe. llIkonbHbI Kypc GU3NKK — CUCTEMOOOpPA3yIOLUi JIJIsl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeiessieT XapakTep U pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHS HOBBIX MAaTEpUaJIOB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTeCTBEHHO-HAYUYHOW KapTHHBI MHUpa oOydarommuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSATh
HAYYHbII METOJ] MO3HAHUS IIPH BBITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUIA.

B ocHOBY Kypca Gu3uKu 17151 ypOBHS CPEAHETO 00111eT0 00pa30BaHMS MOJIOKEH Pl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoesn yenocmuocmu. B cOOTBETCTBHM C HEW KypcC SBISIETCA JOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MarepHal M3 BCEX pa3ieiioB (HU3MKH, BKIIOYACT KaK BOIPOCH KJIACCHYECKOH, Tak U
COBpEMEHHON (PU3UKH.

Hoes cenepaiusayuul. B cootBeTcTBUM ¢ HEH MaTtepual Kypca (I)I/I3I/IKI/I O6’BG,I[I/IHéH BOKpPYT
¢usnueckux Teopuid. Bemymmm B Kypce siBisieTcs (OpMUpOBaHHE MPEACTaBICHHH O CTPYKTYpPHBIX
YPOBHAX MAaTCpUH, BCUICCTBE U I10JIC.

Hoes cymanumapusayuu. EE peanumzanus mnpeanonaraeT HCIOJIB30BaHUE T'yMaHUTApHOTO
noTCHIHaJIa (1)I/I3I/I‘-ICCKOI>i HAaYKHU, OCMBICJICHHUC CBA3HU PA3BUTUSA (1)I/I3I/IKI/I C pa3BUTUCM 06H_[€CTBa, a TaKKeE C
MHPOBO33PCHUCCKUMU, HPABCTBCHHBIMHU U 5KOJIOT'MYCCKUMU Hp06HeMaMI/I.

Hoes npuxnaounou uanpaenennocmu. Kypc GU3MKHM TNpeamnosiaracT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTMUECKUX PHIIOKEHUH U3yYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonocusayuu peamu3yercss MOCPEACTBOM BBEICHUS 3JIEMEHTOB COJCpPXKAHHUSA,
MNOCBALIEHHBIX 3KOJIOTMYECKHM Npo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEeHEro oOLero oopazoBaHMs
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U NIPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOX0/ B Kypce (PH3UKHU Peann3yeTcs MPEXK/IE BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
IPOBOIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa30BaTeIbHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH MIaHMPOBaHMs U OCHaleHUs kabuHeta ¢uzuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bbosblioe BHUMaHUE yeIseTCsl peIIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3a1a4. [Ipu a3Tom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIEINbIO,
MO3BOJISIOIINE PUMEHSATH H3y4YCHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszena Kypca,
TaK W WHTETPUPYS 3HAHUS M3 pasHBIX pa3nenoB. s KayecTBEHHBIX 3aJad MPHOPHUTETOM
ABJISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAETH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepualbHO-TEXHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypoBEHb Kypca (PU3UKH HAa YPOBHE CPEHETO 00IIIEero
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCJIIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBHAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NHWKIa. B kaOuHere Gu3nku
JOJKHO OBITh HeoOxoJIuMoe J1abopaTopHOE OOOpyAOBaHUE JUUIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCcKuX NpakTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.

JleMoHCTpalMoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIIEUMBACT TMIOCTAHOBKY TEPEUMCIICHHBIX B MPOTpaMMe T10
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH ISl MCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JIaGopatopHoe 000pyIOBaHUE JUISl YYCHUUECKUX MPAKTHUYECKUX paboT GpopMupyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecTeyrBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

o (dopMHpOBaHHE MHTEpeca U CTPEMIJICHUSI OOYYaIOLIMXCS K HAYYHOMY HM3YUYEHHUIO
NPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

J pa3BUTHE IMPEJICTABICHUA O HAyYHOM METOJe NO3HaHUS U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;



J (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB
CTpOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

J dbopMupoBaHUe YMEHUN OOBSCHITH SBJICHUS C HCIOJIb30BAaHUEM (PU3HMUECKUX
3HAHUU U HAYYHBIX IOKA3aTEJbCTB;

J dbopMupoBaHHe TpEACTaBIEHUNH O pond GU3MKH JUIS  Pa3BUTHS  IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JIoCTIKEHHE ATHUX Lesell 00ecreunBaeTCsl peleHueM CIEAYIONNX 3a/1a4 B MpoIecce
U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

J npuoOpeTeHne CUCTeMbl 3HaHUM 00 O0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSX, BKIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HKY B 3JIEMEHTHI aCTPO(DU3UKH;

J dbopMupoBaHHEe YMEHUU NPUMEHSATHh TEOPETHYECKHE 3HAHUS Uil OOBACHEHUS
buznyecKux SIBICHUN B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHUH B MOBCETHEBHOM
KHU3HH,

o OCBOEHHE CIOCOO0B pEelICHHsS Pa3NUYHbIX 33[a4 C SBHO 33JaHHON (QuU3MUecKon
MOJIEeIbIO, 3a/ay, IO0Jpa3yMEBaIOIIUX CaMOCTOSATENbHOE cO3/aHue (U3MUECKONH MOJENH,
aJICKBaTHOW YCJIOBHUAM 33]1a4U;

. NOHMMaHUe (PU3NIECKUX OCHOB W MPHHLIMIIOB ACHCTBHS TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPELY;

J OBIIQJICHUE METOJAaMH CaMOCTOSITENbHOTO IUIAHUPOBAaHUS W NPOBEACHUS
bu3nYeCKUX OJKCIEPUMEHTOB, aHalW3a W HHTEpHpeTaluu HHPOPMAIUH, ONpeIeICHUs
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

o CO3/laHME YCJIOBUH Ui pa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOI J1eATETLHOCTH.

Ha u3yuenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE CPEIHETO OOIIETO 0Opa3oBaHUs
otBoautcst 136 ygacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), KOHTPOJIBHBIX padoT — 4,
nabopatopHbIX padot -4, B 11 kimacce — 68 gacoB (2 yaca B HeJle0) , KOHTPOJIBHBIX padboT — 4,
1abopaTOpHBIX padboT -7.

[Ipennaraemslii B mporpamMMe 1o (usuke nepeueHb Ja0OPATOPHBIX M MPAKTUUECKUX
paboT sBJIsIETCS PEKOMEHIOBAaHHBIM, YUUTENb JI€TIaeT BHIOODP MPOBEIEHUS J1a00OpaTOPHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs.

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. dusuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usuka — Hayka o npupone. Haydnsle MeTonbl NMO3HAHMS OKpYXKarolero mupa. Poss
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpuznyeckux sBieHui u npoueccos. Hayunsie runoressl. usndeckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Pone u mecto ¢u3uku B (HOPMHUPOBAHUU COBPEMEHHOM HAy4yHOW KapTHHBI MHUpa, B
MIPaKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBsie 1 HU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.



Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAaHWYECKOro JBHKeHHs. Cucrema
otcuéra. Tpaekropus.

[lepemernienue, CKOpocTh (CpeaHsis CKOPOCTh, MTHOBEHHAs CKOPOCTh) UM YCKOpPEHHUE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMU HA OCHU CHUCTeMbl KoopAuHaT. CloXKeHHe NMepeMEIIeHU U
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE BIKeHue. ['paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U MEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOogHOe majzieHne. Y CKoOpeHrne CBOOOHOTO TIa/ICHUS.

KpuBonuneiinHoe aBwkeHue. JIBM)KEHHME MATEpUAIBHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, JJMHENHAas ckopocTh. [lepuoa n yacrora
obparenus. LlenTpocTpeMuTensHOE YCKOpPEHHE.

TexHudeckue YCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: CIUIOMETp, IBHKCHHUE
CHaps/0B, LICMIHbIE U PEMEHHBIE MEpeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, WUTFOCTPALMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanre ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpoLIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOIHOTO MMaICHHUS.

Hamnpanenue ckopocTu npu ABMKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHONICHHS  MEXAYy  MNYTSIMH, TNPONUIECHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC MPOMEXKYTKM BpPEMEHH TpPHU PABHOYCKOPEHHOM JBIKEHUHU C
HayaJbHOU CKOPOCTBIO, PABHOW HYIIIO.

N3yueHune nBUKEHUS ApUKa B BI3KOM KUKOCTH.

Nzyuenune nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun orHocurensHOoCcTH ['anmmines. Ilepseiit 3akoH HberotoHa. HMHepunanbHbie
CHCTEMBI OTCUETA.

Macca tena. Cuia. IlpuHnmn cynepno3unuu cuid. Bropoil 3akoH HproToHa st
MaTepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Bunbl Tperust (mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cwta TpeHHS CKOJIbXKEHUS U cuiia TpeHus nmokos. Koaddurument tpenus. Cuiia conmpoTUBIEHUS
NP ABUKEHUH TeJla B )KUJKOCTH WM rase.

[ToctynaTtensHoe U BpamareabHOE JBUKEHHE aOCOTIOTHO TBEPAOTO TeENa.

MOMEHT CHWJIBI OTHOCUTENBHO OCH BpamieHus. [lmedo cumbl. YcCiaoBHS paBHOBECHS

TBEPAOIO Tea.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKYU, JABUKEHUE

MCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu



SIBrieHne nHepuUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

CnoxxeHue CHiL.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHHE CHII TPEHUS IIOKOS, KAYEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3yuenue nBmxeHust Opycka o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3HHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycinoBuii paBHOBECHS TBEPAOTO TENIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpaneHusn 6 Mexanuke

Vmnynbc MaTepuaibHOM TOUKHM (Tella), CHCTEMbl MaTe€pUalIbHbBIX TOYEK. VIMITyJIbC CHIIBI
Y U3MEHEHHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUsI HMITYJIbCa. PEakTUBHOE IBUKEHHUE.

Pabora cuinbl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MmarepuajibHON TOuku. Teopema 00 U3MEHEHUH KUHETHUECKOMN
JHEPruu.

[TorenuuaneHast sHeprus. IloreHnManbHas SHeEprus ymnpyro JaedopMHPOBAHHOM
npyxuHbl. [loTeHnanbHas sHeprus Teaa BOJU3H MOBEPXHOCTU 3EMJIH.

[loTeHunanpHble U HEMOTEHUMANbHbBIE CUIIbl. CBs3b paOOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTponcTBa U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, NIPYKUHHBII
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHIE.

[lepexon moTeHIMaIbHON YHEPTUH B KHHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONIOTHO HEYHNPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CHJIbI C U3MEHEHHEM MEXaHMYECKOH PHEepruu Teja Ha
[IPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Pazgen 3. MoJjiekyasipHasi pu3uKa 4 TEePMOAMHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM M HMX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. Auddysus. Xapaktep ABMKEHUS M B3aUMOJCHCTBHUS
YyacTUIl BellecTBa. Mojieu CTpOeHHsI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U 0ObSICHEHHUE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moisiekyn. KosmuecTBo BemecTsa.
[TocrositHHas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUYECKON TEOPUU
uAealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHel KHHETHYECKOW »HEepruu
TEIJIOBOTrO JABMKEHHS yacTull ra3a. [lIkana remnepatyp KenpBuna. ['a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM ra3e ¢ MNOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe npencTaBieHUE M30IPOLECCOB: M30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOUIME JAUCKPETHOE CTPOCHHE BellecTBa, (QoTorpaduu MOJEKyI
OPraHUYEeCKUX COCIUHECHUM.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mopgaens onbita [lTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUpPYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUSA UIE€AJIbHOTO ra3a, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne macchbl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUH o0BbEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peXEHHOI0 Trasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckas cuctemMa. BHyTpeHHsS 3Heprus TEPMOJINHAMUYECKOW CUCTEMBI U
crocoObl e€ uzmeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHssS sHEprusi 0lHOATOMHOTO
UJCAIBHOTrO raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeIbHas
TEIUIOEMKOCTB BellecTBa. KoM4uecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonste 06 anmabatHom mporecce. [lepBelii 3akoH TepmoauHamMuKu. lIpuMeHeHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs MpoieccoB B IpUpPOJE.

TennoBbie MamuHbI. [IpuHIMIBI AeHCTBUS TeMI0BbIX MaluH. [Ipeobpa3zoBanus sHEepruu
B TerioBbIx MammnHax. KoadduurenTt nonesnoro aerictsus TemnoBoi Mamusbl. [ukn Kapro u
€ro KO3 QUIUEHT MOJIE3HOTO AEUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHnueckue ycTpocTBa M IPAKTUYECKOE NPUMEHEHHWE: [BUTATE]b BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHre BHyTpeHHEH >HEpruM Teja MpU COBEPIIEHHH pabOThl: BBUIET MPOOKHU U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOT'0 BO3/yXa, HarpeBaHue 3(hupa B JIAaTyHHOU TPYOKe MyTEM TpEeHUs
(BHI€OIEMOHCTpAITHS ).

N3meneHnue BHyTpeHHEH 3Hepruu (TeMIepaTyphl) Tejla IpH Terionepeiaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YUIHBIM OTHUBOM).

Mogenu mnapoBoil TypOMHBI, JBUTATENss BHYTPEHHETO CrOpaHUs, pPEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenne yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt



[TapooOpazoBanue u KoHueHcanus. VcnmapeHue wu kurneHue. AOCOTIOTHAS U
OTHOCUTEIIbHAS BIAKHOCTh BO3/yXa. HachImeHHbIi map. Y aenbpHas TeroTa mapooopa3oBaHusl.
3aBUCHUMOCTH TEMIIEpATyphl KATICHUSI OT JaBJICHUSI.

Teépnoe temo. Kpucrammmyeckue u amopdHbe Teina. AHHU30TPONHUS CBOWCTB
kpuctayioB. JXuakue kpucramisl. CoBpeMeHHble MaTepHalibl. [lnaBieHue M KpucTalIn3alus.
VY nenbHas TeroTa miuasieHus. Cydonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP M ICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYSHHs] COBPEMEHHBIX MaTepUaoB, B TOM UKCJIe HAHOMAaTEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX M1apPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

Crioco6b1 U3MEPEHHS BIAKHOCTH.

HaGiroienne HarpeBaHus M IUIABJICHHS KPUCTAUTMYECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Pa3znen 4. DiiekTpoaMHaMuKa

Tema 1. Inexmpocmamuka

OnexTpuzanus Teja. OJEKTpUYecKuil 3apsan. [IBa Buaa 3IEKTPUUECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

Bsaumopeiicteue 3apspoB. 3akoH KynoHa. ToueuHbIl 37€KTpUYECKMH  3apsn.
Onexkrpuueckoe mnose. HanpsokéHHocTe anexTpuueckoro mnois. IIpuHnun cynepnosunun
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IEKTPUYECKOTO MOJIS.

Pabora cunm omektpoctatudyeckoro modis. llorenmuman. Pa3HOCTh TOTEHIMANIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. J{UaaeKTpuuecKas MIpOHULAEMOCTb.

OnexrpoéMkocTs. KoHaeHCcaTop. DIEKTPOEMKOCTD IUIOCKOTO KOHJEHCATOpa. JDHEPIHUs
3apsKEHHOIO KOHJIEHCATOPA.

TexHu4eckue ycTpoucTBa M MPAKTHYECKOE ITPUMEHEHHUE: DIEKTPOCKOIL, IEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACHCTBUSA IIEKTPOMETPA.

B3aumopaeiicTBue Ha3IEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEII.

[IpoBOIHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JINDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLaJAXd IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toxu 6 paziuunvlx cpeoax



DJIEKTPUYECKUH TOK. Y CIIOBUSA CYIIECTBOBAHUS JIEKTPUIECKOTO TOKa. ICTOUHMKH TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpspokenune. 3akon Oma i1 yyacTka LETH.

DnekTpruyeckoe CONPOTUBIICHUE. VY nenbHOE CONPOTUBIICHUE BELLECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

PaGora snexTpuueckoro Toka. 3akoH [xoyns—JIenmna. MomHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAasl CHJIa U BHYTPEHHEE COIIPOTUBIIEHME MUCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO# ) 3yiekTpruueckoi 1enu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAass MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb COIPOTHUBIICHHS
METAJIJIOB OT TeMIieparypsl. CBEpXIPOBOIUMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAass W MNpPHUMECHAs MPOBOAUMOCThH TMOJIYIMPOBOIHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpax M paciiiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHUECKAS
JUCCOIUAIUS. DIEKTPOJIU3.

Onektpuyeckuii TOK B razax. CaMOCTOATENbHBIH W HECAMOCTOSITENIbHBIA pa3psl.
Monnus. [lnazma.

TexHuuyeckue ycTpoilcTBa M NPAKTUYECKOE IMPUMEHEHHE: aMIEPMETP, BOJIBTMETD,
peocTat, UICTOYHUKHU TOKa, 3JIEKTPOHArpeBaTENIbHbBIE TPUOOPHI, AJIEKTPOOCBETUTENIbHbIE TPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BAKyyMHBIH JAHOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSKEHUSL.

3aBUCHMOCTh CONPOTHUBICHUS UUIMHAPUYECKUX MPOBOJHHMKOB OT JJIMHBI, IUIOLIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmeniaHHO€ CO€JUHEHHE TPOBOJHUKOB.

[IpsiMmoe n3mMepenue 3neKTpoaABrKyIen criibl. KopoTkoe 3aMbIKaHHE TaIbBAHUYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydeHne cMeIIaHHOrO COeIMHEHUS PE3HUCTOPOB.

W3mepenue dSIeKTPOABMKYIIEH CHUJIBI HCTOYHMKA TOKAa W €ro BHYTPEHHETO
COIPOTHUBIICHUS.

Habmtonenue snexTponusa.

MexnpeameTrHblie CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce OCYyIIECTBISIETCS C y4ETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvle nowsamusi, CBSI3aHHbIE C MU3yYEHUEM METOJIOB HAyYHOT'O IMO3HAHUS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Mveckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHHEe CHCTEMBbl YpaBHEHUWH, JMHEHHas QyHKUus, mnapabdona,
runep6oa, ux rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CUHYC, KOCUHYC, TAHTEHC,



KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonoeus: mexanudeckoe ABIKEHHE B )KUBOM npupoe, 1uddysus, ocMoc, TemaoooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJIEKTPHUUECKHUE SBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BELIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOICTBa METAJNIOB, 3JIEKTPOJIUTHYECKAS JUCCOLIUAINS, TaTbBaHUKA.

l'eocpagpus: BI1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JIBIKEHUH C UCTIOJIH30BAHUEM MEXAHU3MOB, YUET TPEHUS
B TEXHUKE, MOJIIMIHUKU, KCIIOJIH30BAHUE 3aKOHA COXPAHEHHUs HUMITYJIhCa B TEXHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHH MOJYyYEeHUSI COBPEMEHHBIX MAaTEpPHaliOB, B TOM UHCIIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJOTUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, AJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3IEKTPOOCBETUTEIbHBIC IPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoaMHaMuKa

Tema 3. Maznummnoe none. InNeKMPOMAZHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThHl. B3auMozieicTBHE NOCTOSHHBIX MAarHUTOB. MarsmmtHoe moue.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAYKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarauTtHoe nosie NpoBOJHUKA ¢ TOKOM. KapThHa ITMHUI MHIYKIUU MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJBIEBOIO IPOBOJHMKA, KATYHIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MoAynb W HampaslieHHE. J[BUIJKEHUE 3apsHKEHHOW 4YacTHIBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBneHue DIIEKTPOMAarHWTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHMTHOM WHIYKLHH.
DNEeKTPOABUKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexTpuueckoe moje. DJIEKTPOABIKYINAs CHJIA MHAYKIUH B IIPOBOJHMKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CUJIa CAMOMHIYKIUH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE NPHUMEHEHHUE: TIOCTOSHHbIE MAarHMTHI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUraTEINb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MarHUTHBIM ITOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumMozeicTere JByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.



JerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHuE NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCHMOCTD JIEKTPOJBHKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO
MOTOKa.

SIBiIeHME CAMOMHTYKLINH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHnne MarHuTHOTO NOJIL KATYIIKH C TOKOM.

WccnenoBanue 1ecTBUS NOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBI€HUS AIEKTPOMarHUTHOM NHIYKIIUH.

Paznen 5. Kosed0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Kojaedanus

Konebarenbnast cuctema. CBoOoaHbIE MexaHUYecKHe KoseOaHus. [apmoHuyeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX KojieOanuii. [IpeBparenue snepruu npu
FapMOHUYECKHUX KOJIeOaHUSX.

Konebarenbuplii koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIC KOJICOAHHS B HJICATHHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU W 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHHs SHEPTUU B UACATHLHOM KojeOaTelbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxaromux KoueOaHusx. BeIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHMsI.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Iepemennsblii Tok. CHHYCOMAAQIBHBIN NTEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancpopmarop. IIpousBoacTBo, nepemaada U MoTpedieHre IIEKTPUIECKON IHEPTHUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnoiab3oBaHUs
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHnuyeckue yCTpoiiCTBAa M NPAKTHUYECKOE INPUMEHEHHE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop NepPEMEHHOr0 TOKa, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB — KojeOaTenbHOW  cUCTeMbl  (MPYKUHHBIA MU
MaTeMaTHYECKUI MasTHUK).

HaGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBONCTB BIHYK/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIEOaHHUs.

OcmnorpaMMbl  (3aBUCHMOCTH  CHJIBI  TOKa W HalpsDKEHHUS OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC ITpH nocIe10BaTENBHOM COEIMHEHUN PE3UCTOPA, KaTYyIIKH UHIYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3JEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

HccnenoBanue 3aBUCUMOCTH MTEPHUO/IAa MAJIBIX KOJIeOaHUH Tpy3a Ha HUTH OT JJIMHBI HUTH
U Macchl rpysa.



HccnenoBanue mEpEMEHHOIO0 TOKa B ILENM W3 IOCIEN0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexanuyeckue  BOJHBI,  ycioBHs — pacnpoctpaHeHus.  Ilepuon.  CkopocTh
pacnpocTpaHeHusl U JuiMHa BoJHBL llomepeunbie u mpozjosibHbie BOJHBL HMHTepdepenuus u
TUGPaKIUs MEXaHUIECKUX BOJIH.

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

DNEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3JIyUYEHUS JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BektopoB E, B, V B anexkTpoMarautHoii BosHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaKeHHe, TMpesioMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIkana 31€eKTpOMarHUTHBIX BOJIH. [I[puMeHeHnE 37€KTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBI paguOCBA3HU U TeleBUACHU. Pagnonokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, pPaauONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meyn.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

HaGimrotenne oTpaskeHus U IPEIOMIICHHUS MEXaHUIESCKIX BOJIH.

HaGmonenne naTepdepeHInn U AUPPaKIuA MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmtoienne CBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMILTUTYJOM M YacTOTOM
Kosie0aHuM.

HccnenoBanne CBOMCTB JJIGKTPOMAarHWTHBIX BOJIH: OTPaXKE€HHE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmoimHENHOE pacnpoOCTpaHEHUE CBETa B OJHOPOIHOMN
cpene. JIyd cBera. ToueuHbIli HCTOYHUK CBETA.

OTtpaxxenune cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne M300pakeHU B TIOCKOM
3epKae.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron MOJTHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cBeta. CrnoxkHbIN cocTaB 6enoro cBera. LIBer.

Coluparonue ¥ paccewBaromue JTUH3BL. ToHKas JuH3a. DOKyCHOE pacCTOsSHHE U
onTHYEeCKas cuiia TOHKOM JMH3bL. [locTpoeHne n3o0paxeHuii B coOMparomux U paccenBaroOIInX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

BonnoBass onrtuka. WuTepdepennus cBera. KorepeHTHbIE WCTOYHHMKHU. Y CIOBUS
HaOIOZICHUSI MAKCUMYMOB M1 MUHUMYMOB B MHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(Da3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakius cBeta. JudpakuuoHHas pemeérka. YcioBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.



[Tonspuzanus cBera.

TexHu4yeckue ycTpoiicTBa M MPAKTHYECKOE MPUMEHEHHE: OYKH, JNyma, (oroarmapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(paKIIMOHHAS PEIIETKA,
MTOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeitHOE pacnpocTpaHEeHUE, OTPAKEHHE U TpejomiieHne cBera. OnTuueckue
puOOpHI.

[TonHOE BHYTpeHHEe oTpaxkeHne. Moienb CBETOBO/IA.

HccnenoBanue CBOMCTB M300payKeHHM B JIMH3AX.

Mopenn MUKpOCKOTIA, TEJIECKOIIA.

HaGmonenue naTepdepeHIm cBera.

Hab6mronenue qudpakiuum cBera.

Hab6mronenue qucnepcuu cBeTa.

[Tonyyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKY.

Hab6mronenue mossipusaiuu cBera.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepenne mokazaresns MpeoMIICHUs CTEKJIA.

HccnenoBanue cBONCTB U300paxKeHUM B TMH3AX.

HabGmronenue qucnepcuu cBeTa.

Pazjen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCHUTEIbHOCTH
['panubl MPUMEHUMOCTH KJIACCUYECKON MeXaHWKH. [locTynarsl cienuanbHOW TEOpUur
OTHOCUTENIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BaKyyMmMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTUHBI.
DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € PHEPTrUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. Dopmyna [Inanka cBs3u YHEPTUH (POTOHA C €r0 YACTOTON. DHEPTUS U UMITYIIbC
dortoHa.

OtkpeiTne u wuccnenoBanne ¢oroddpdexra. Ombitet A. I'. CromeroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHn4eckue yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

@010 eKT Ha YCTaHOBKE C IMHKOBOM IIIACTHHOM.

HccnenoBanue 3akoHOB BHEMHETO GoTodddexra.

CBeToauOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mopenb atoma Tomcona. OnbiTel Pezepdopaa o paccesauto o -uactuil. [lnanerapuas
mozens atoMa. Iloctymnarel bopa. Vznyyenue u mornomenue GOTOHOB MpU NEpexojie aToMa ¢
OJIHOT'O YPOBHS 3HEPIrUU Ha Jpyroi. Bunsl cniektpos. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BonHoBbie cBoiicTBa yacTuil. Bomusl ge bpoins. KopnyckynspHO-BOJHOBOM Tyaau3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3IIyYCHHE.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHWE: CIEKTPAJIbHBIA aHAJINU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGuroienne JIMHeWYaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JOKa3blBAIOIIME  CIOXKHOCTb  CTpoeHHA  supa.  OTKpbITHE
panuoaktuBHOCTU. OnbITH Pezepdopna o onpeesneHno coctaBa paJioakKTUBHOTO U3JTyYSHHUSL.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OTkpeiTHE TIpOTOHA W HeWTpoHa. Hykmonnas mozmens simpa [eiizenOepra—lBaneHko.
3apsn snpa. MaccoBoe unciio siapa. M3otomnst.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-uznydenue. 3akoH
PaaAMOaKTUBHOIO pacmaja.

OHeprus cBA3M HYKJIOHOB B siape. SnepHble cuibl. JledekT maccsl sizipa.

SAnepHsle peakuuu. JleleHUe U CUHTES SEP.

Snepubiii peaktop. TepmosaepHblit cuHTe3. [IpoGneMbl M NEpCHEKTHUBBHI SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOACHHS U PETUCTPALIIH 3JI€MEHTApHBIX YacTHII.

®dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (pM3NYeCKOi KapTHHBI MHpa.

TexHnueckue ycTpoiicTBa U MpaKTUUECKOE IPUMEHEHUE: T03UMeTp, kamepa Buiibcona,

AJIEpHBIN peakTop, aTOMHass boMOa.
Jlemoncmpayuu
CuéTunK MOHM3UPYIOIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMY U ACTPO(PHU3MKH

Otanbl  pa3BUTHS acTpoHOMUM. [IpukinagHOe HW  MHMPOBO33PEHYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31bI, IUTAHETHI, X BUIAUMOE JBHKEHHE.

Conneunas cucrema.

Comune. ConHeuHasi akTUBHOCTb. Mctounuk sHeprum ComnHia u 3BE31. 3BE3ABI, UX
OCHOBHBIE XapaKTePUCTUKH. JJuarpaMma «CIeKTpadIbHbIA KIacC — CBETUMOCTbY. 3BE3/IbI IJTABHOM
MOCJIEAOBATENBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBbY» JUIsl  3BE3J  IJIaBHOMU
IOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoOBpeMEHHbIE MPEACTABICHUSA O
MIPOUCXO0KIECHUH U 3BOIonUK CoJHIA U 3BE3/. DTalbl )KU3HU 3BE3.



Muneunsiii [lyte — Hama ['amaktuka. [lonoxenne u nemxenue CosHia B ['amakTuke.
Tunel ranakTuk. PaguoranakTuku v kBasapsl. YEpHBIE IbIPHI B IAPAX FAIAKTHUK.

Bcenennas. Pacimpenune Bcenennoi. 3akon Xa606xia. Paz0eranue ramaktuk. Teopus
bonbuoro B3psiBa. PenuKkTOBOE U3IyYCHHUE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOiieMbl aCTPOHOMUM.

Vuenuueckue nabniooenus

HaGntoneHuss HEBOOPYKEHHBIM — IJ1a30M  C  MCIIOJIB30BAaHHMEM  KOMIIbIOTEPHBIX
HPUIIOKEHUH 17151 OTIPE/IECHNUS MT0JI0KEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHbBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipkue 3BE3/bL.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku M acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTMYECKOM, COLMANbHOM U
ITHYECKOH c(hepax AeATeITHbHOCTH YeJIOBEKa, POJIb U MECTO (DU3MKH 1 aCTPOHOMHUU B COBPEMEHHOMN
HAYYHOH KapTHHE MHpa, poib (U3HYEeCKOW Teopur B (OPMHUPOBAHUHM MPEICTABICHUN O
¢bu3nueckoil kapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamerHble CBSI3U

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCyIECTBISIETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nousmusi, CBSI3aHHbIE C U3yYEHUEM METOJO0B HAyYHOIO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTeMbl YPaBHEHUH, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IO IU IIIOCKUX GUryp U 00bEMa Ted.

Buonoeus: snekTpuyeckue SBIEHUS B KMBOM NpUpPOAE, KojeOaTelbHble TBU)KEHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpOJE, NCHCTBHE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKasl CTPYKTypa TBEPABIX TeI,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIH3.

l'eocpagpus: MarHUTHBIE MTOJIIOCA 3€MIIH, 3AJIEKU MAarHUTHBIX pyl, GOTOChEMKA 3eMHOMN
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnono2cus: TMHUM DJIEKTPOIIEpEay, TEHEPaTOp NEPEMEHHOI0O TOKA, IEKTPOIBUTaTENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHoro mpeamera «DPu3nKay HAa YPOBHE CPEIHEro o0Iero oOpa3zoBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTO npeamera «Du3nka» JOKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
HO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIeCTBa,
paclIupeHre KU3HEHHOT'O OIbITa U ONbITA AEATEIBHOCTH B IMPOILECCE PEAM3allUd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

C(OPMHUPOBAHHOCTh TIPAXKAAHCKOM MNO3MLMU O0ydarolerocs Kak akTUBHOIO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

NPUHATHE TPAJAUIUOHHBIX OOIIEYETIOBEYECKIMX T'YMAaHUCTUYECKUX U JAEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTU COBMECTHYIO JIEATENILHOCTh B MHTEpEcax IpakAaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJICHCTBOBATh C COLMAJIBHBIMM HMHCTUTYTaMH B COOTBETCTBHUU C HX
(GYHKLIMSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM 1eATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UACHTHYHOCTH, TATPUOTHU3MA,;

LIEHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSM POCCHUHCKHMX
yu€HBbIX B 0071aCTH (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTh OLICHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHbIE PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4) 3¢TeTHYeCKOTr0 BOCIIMTAHMSA:

ICTETHUYECKOE OTHOLIEHHWE K MHpYy, BKIIOUas OJCTETUKY HAy4HOIO TBOPYECTBA,
npucyuiero pu3nyeckon HayKe;

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpPEC K pa3iaudHbIM cdepam npodecCHOHATBHOM AESITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKOI M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBII BBIOOp Oynyiieil npodeccun
U peaJin30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TJIAHbI;

TOTOBHOCTb U CITIOCOOHOCTH K 0Opa30BaHMIO M caM0o00pa30BaHUIO B 00J1acTU (PU3MKHU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYphl, OCO3HaHHE TJI0OAJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

IJJAHUPOBAHUE U OCYILIECTBIIEHNE JIEWCTBUI B OKPYKArOLIEH Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

pacIIMpeHHe OIbITa JAEATEIbHOCTU DSKOJOTMYECKOM HaIlPaBJICHHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (pusmKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;



OCO3HAaHUEC IECHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD B IIPOLECCE N3YUCHUSA (1)I/I?>I/IKI/I
OCYHWICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE MHAUBUAYAJIBHO U B I'PYIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe eliCTBHS
ba3oBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (DOPMYITMPOBATh M AKTYyaJIM3UPOBATH MPOOJIEMY, paccMaTrpuBaTh e
BCECTOPOHHE;

ONPEIENATh UEIH IEATEIIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJIISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX (U3HUECKUX
SBJICHUSIX;

paszpabareiBaTh IUIaH pelieHus npoOjaemMbl ¢ y4ETOM aHalM3a HMMEIOIIUXCS
MaTepHUalbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISM,
OIICHUBATh PUCKHU MOCIIECACTBHUI JAESITEIILHOCTH;

KOOPJIUHUPOBATh U BBINOJHATH PabdOTy B YCIOBUAX PEAIBHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

ba3oBble uccienoBareibCcKkue AeiCTBUA:

BJIa/IETh Hay4YHOH TEPMHUHOJIOTUEH, KIFOYEBBIMU MOHSATHSAMHU U METOJaMH (U3UUYECKOM
HayKU;

BJIAJIETh HaBbIKAMHU Y4€OHO-UCCIIEI0BATENHCKOM M TPOCKTHOM JESITEIIbHOCTH B 00JIACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHUS 3a/1a4
(UBUYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MMO3HAHUS;

BJIAJIETh BUJAMHU JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETaLlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBIIATh TPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJM3UPOBaTh 3a7ady, BBIJIBUTATh
TUIIOTE3Y €€ PEelIeHMs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAIM3UPOBATh TMOJYyYEHHBIE B XOJI€ pEUICHUs 3aJa4yd pPe3yJIbTaThl, KPUTHUYECKHU
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIE 33a4l B 00Pa30BATEIbHONU NEATEILHOCTH, B
TOM YHUCIIE TIPU U3yYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh NEPEHOCHUTH 3HAHUSA 10 (HU3UKE B MPAKTHYECKYIO 00JIaCTh KU3HEICATETLHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTD MPOOJIEMBI M 33]]a4H, TOTYCKAIOINE AThbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BIIA/IETh HABBIKAMU MOTYy4YeHHs HHpopMamu (GU3MIECKOTO COAepKaHUSI U3 UICTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUI0 U
WHTEPIpETAHio HHOOPMAITUN PA3IUIHBIX BUIOB U (POPM MIPEACTABICHHS;

OLICHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;



UCIOJIb30BaTh CpeAcTBa HH(GOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTUH B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aa4 C COOJIIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJIEPKaHUs B pa3jIMYHbIX QopMmMaTax C y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (POpMY MpEICTaBICHUS
U BU3yaJIU3alliH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYIIECTBIIATH OOIICHHE HAa YPOKaX (PU3UKH U BO BHEYPOUHOM IEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTb CBOK TOYKY 3PEHHUS C MCIIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaH/IHON U UHIUBUIYalIbHON pabOThI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBHU € y4ETOM OOIIMX MHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATH LEIM COBMECTHOW JESATEIIBHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
JIEMCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIAT POJIM ¢ YYETOM MHEHUI
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOET'0 BKJIA/1a M KAKI0T0 YJaCTHUKA KOMaH bl B OO pe3yabTat
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBbIE MIPOEKTHI, OLIEHUBATh UJEH C MMO3HUIIUKA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh IO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHUE B Pa3IUYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE 1elicTBUA
Camoopranmu3anus:
CaMOCTOSITENTFHO OCYIIECTBIISATH MMO3HABATEIBHYIO AESITEIbHOCTh B 00JMACTH (DU3HKHU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs pacu€THBIX W KaUeCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;
JaBaTh OIEHKY HOBBIM CHUTYaIIHSIM;
paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBAThH MTPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBAaTh (DOPMHUPOBAHHUIO M TPOSIBJICHUIO JPYAWIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJIEKT:
JIaBaTh OIIEHKY HOBBIM CHUTYAIIMsIM, BHOCUTh KOPPEKTHUBHI B JEATEIHLHOCTH, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;
BNIAJIETh HaBBIKAMHM T[O3HABATENBHONH pe(ICKCUH KaK OCO3HAHMS COBEPIIACMbBIX
JIEMCTBUM U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;
UCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;



YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO NPHHUMATH PEIICHUS 10 UX CHIDKCHHUIO;
MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;
NPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M aPIYMEHTHI IPYTUX MIPU aHAIN3E PE3yIbTAaTOB AESTEIbHOCTH;

NpU3HABaTh CBOE MIPABO U MPABO IPYTUX Ha OLIHOKH.

B mpornecce mocTrkeHHs TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTpaMMbl IO (U3HKE
JUIL  YpOBHSA CpegHero oOmero oOpa3oBaHUs y OOydYarOIIMXCS COBEPIIEHCTBYETCS
SMOIMOHATIBHBIA MHTEIUIEKT, IPEAIIOIAralomnil cOpMHUPOBAHHOCTS!

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE HSMOIHOHAIBHOE
COCTOSIHWE, BUAETh HAINPABICHHUS Pa3BUTUS COOCTBEHHOH HMOIMOHAIBHOW cQepsl, OBITh
yYBEpEeHHBIM B ce0e;

CaMOpETYJIMPOBAaHMs,  BKJIIOYAIOUNIETO  CAMOKOHTPOJIb,  YMEHHE  IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE IOBEACHHUE, CHOCOOHOCTH aJaNTHPOBAThCS K SMOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTHKEHHUIO IEJH U YCIexy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JIEHICTBOBATH MCXO/AS U3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKIIIOYAIOMIEH CHOCOOHOCTH MOHMMAaTh 3MOIMOHAIBHOE COCTOSIHUE IPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIIbHBIX HABBIKOB, BKIFOYAOIINX CIOCOOHOCTH BEICTPANBATh OTHOIICHUS C JPYTUMH
JFOJIBMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U pa3pemaTbh KOH(IUKTHL

NPEJIMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 10 Kkj1acce npeMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

J€MOHCTPHPOBATh HA MIPUMEPAX POJIb U MECTO (pU3HUKH B (OPMHUPOBAHUU COBPEMEHHOM
HAayyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JNeITEeILHOCTH JIFOIEH;

YUUTBHIBaTh I'PaHUIl IPUMEHEHUS U3Y4YEHHBIX (U3MUECKUX MOJEJei: MaTepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPAOE TENO, WICATbHBIN Ta3, MOAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUYECKHUM 3apsA] NPU PELICHUU
dbu3nYecKux 3a1a4;

pacro3HaBaTh (pU3MUYECKHE SBJICHUS (ITPOILIECCH) U OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JBUKEHHE [0 OKPYHOCTH, MHEPLUS, B3auMoielicTBue Tel, Tuddy3us, OpoyHOBCKOE JBUKEHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUHN),
TEIUIOBOE PAaBHOBECUE, HCIApEHUE, KOHJEHCAlMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHE JABJICHMS ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYAE, CBA3b
MEXJly MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JIEKTpU3alus Tej, B3auMOJeiCTBHE
3apsoB;

OIMCHIBATh MEXAHUUECKOE JIBUKECHUE, UCIIONB3Ys (PU3NYECKUE BEIMUUHBI: KOOPANHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHNE, Macca Teja, CHIa, UMIIYJIbC Tella, KHHETUYecKas
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONKMCAHUU MPABUIBLHO TPAKTOBATH (PU3NYECKUI CMBICIT HCTIONIb3YEMbIX BEJTMUNH, X 0003HAUEHUS



U eIMHULBI, HAXOOUTh (POPMYIBI, CBSA3bIBAIOUINE JAaHHYIO (PU3NYECKYIO BEJIUYUHY C JAPYTUMU
BEJIMYUHAMU;

OIMCHIBATh HM3YYCHHBIC TEIJIOBBIC CBOWCTBA TEN WM TEIUIOBBIC SIBICHUS, HWCIOJB3Ys
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CPEJHEKBaJIpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO NEHCTBUS TEIIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEJTUYHH,
uX O0O0O3HAYEHUS M EAUHHIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIMCHIBATh M3YYCHHBIC HJIEKTPUUYECKHE CBOMCTBA BEILECTBA U DJICKTPUUYECKHE SBICHUS
(TIportecchl), UCTONB3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHH 3apsisl, dJIEKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh TOJIS,, MOTEHIMAJ, Pa3HOCTh TMOTEHIUAIOB; MpPU OMNHUCAHUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICT HCIOJNb3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBATh (PU3UUECKUE MPOIECCHl M SBJICHUS, UCTIONB3Yys (PU3MUECKUE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPrHuH TEIUIOBOTO JIBUKCHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsifa, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BbIPAXKEHUE U YCIOBUS (IpaHuULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPUHIUIBI JCHCTBUS MAIIWH, TPHOOPOB W TEXHUYCCKUX
YCTPOMCTB; pa3nuyvaTh yCIOBHUS UX O€30MAaCHOTO HCIIOIb30BaHUS B IIOBCEAHEBHON KU3HU;

BBITIONHATh JKCIEPUMEHTHI MO HMCCIEAOBAHUIO (U3UYECKUX SIBICHHH M IMPOILIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu dSTOM  (HOpPMYIHpPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIIECTBIISTh TpsIMblE U KOCBEHHBIE M3MEpEeHHUs (U3MUYECKUX BEIHYWH, TIPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMH BEIUYMHAMHU C HCIOJIH30BAaHUEM
OpsIMBIX U3MEPEHHH, MPH 3ITOM KOHCTPYHPOBaTh YCTAaHOBKY, (DUKCHUpPOBATH pe3yabTaThl
MOJTYYEHHOM 3aBUCHMOCTH (PU3NICCKUX BEJIMYMH B BUIC TAOJIHUIL M TPa(QHKOB, JEJIaTh BBIBOIBI 1O
pe3ysibTaTaM HCCIe10BaHus;

coOmroaTh TpaBmia 0€30MacHOr0 TpyJa MPHU MPOBEICHUU HCCISIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENIbCKOM UM  TNPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemarh pacdyETHhIC 3aJa4d C SBHO 3aJaHHOW (U3NYECKOH MOJENBI0, HCIONB3YS
dbuznyecKkre 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIWMbIe s e€ pelieHus,
TIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOyYSHHOTO 3HAUSHHSI (PU3MUECKON BEIIMIHHEI,

pemaTh KaueCTBEHHBIC 3a7]aui: BHICTPAUBATh JIOTHUECKH HETPOTHBOPEUUBYIO HETIOUKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUe SIBICHUS;

UCIONIb30BaTh TIPH PEIIEHWH Y4YeOHBIX 3a/ad COBPEMEHHbBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiICHUs y4eOHOU u



HAyYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALUIO;

MIPUBOJIUTH MPUMEPHI BKIIAJa POCCHICKUX M 3apyOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMSI 1O (U3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIie C BHIIOJHEHHUEM Pa3IUYHBIX COIMANIbHBIX POJeH, MJIaHUPOBAThH
paboTy Tpynmbl, palMOHAIBHO paCHpelessaTh O0S3aHHOCTU W IUIAHUPOBATH JEATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBAaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB TIPYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xoniy oOyuenus B 11 kjacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YpOBHE JOKHbI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEeMOHCTPHPOBATH HA MIPUMEPAX POJIb U MECTO (PM3UKH B (POPMHUPOBAHUN COBPEMEHHON
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBl TNPUMEHEHHUS H3YyYEHHBIX (PU3UUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (hu3nueckue sBIeHHs (MPOIECChl) U OOBICHITh UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aMMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIWSA, ACHCTBME MArHUTHOTO TMOJs Ha MPOBOAHUK C TOKOM U ABWXKYIIUWUCS 3apsi,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHUE,
npenomiieHue, uHTephepeHuus, audpakuus U TMONSIpU3ALUS CBETa, JTUCIEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OTMCHIBATh U3yUYCHHBIE CBOWCTBA BEIIECTBA (INMEKTPHUUECKHUE, MATHUTHBIC, ONITHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCT PA3TUYHBIX CPel) U SJICKTPOMArHUTHBIE SBIIEHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAsl CUIA,
paboTa Toka, MHAYKLHS MarHUTHOTO TOJs, cuia Awmmepa, cuna JlopeHila, WHIYKTUBHOCTb
KaTYIIKH, SHEPTUSl 3JIEKTPUYECKOTO0 M MArHUTHOTO TOJIeH, MEepUOJ] W 4YacToTa KoieOaHuW B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U Cujla TOKa B MPOIECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NPU ONMUCAHUM MPaBUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3yeMbIX BEIWYMH, MX OOO3HAUYCHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

OMHCHIBAaTh W3YYCHHBIC KBAHTOBBIE SIBIICHUS M TIPOIECCHI, HMCTONB3YS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHWTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
UMIynasC (OTOHA, TMEpPHOJ| TONypacmaja, DHEPIrHsl CBSI3W aTOMHBIX SJep, MPU ONUCAHUU
MPAaBUILHO TPAKTOBAaTh (U3MUYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, WX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JMAaHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU
BEITMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3MUECKON BETUYUHBI;

aHAIIM3UPOBaATh (PU3HUECKUE MPOIECCHl U SBIICHUS, UCIONB3Yys (PU3NYECKUE 3aKOHBI U
OpUHIUOB: 3aKk0oH OMa, 3aKOHBI [OCJIENOBATEIbHOIO M MNapaJJIeIbHOTO  COCAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH JJIGKTPOMAarHWUTHOW  HWHIOYKIIMH, 3aKOH



IPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHE DifHIITelHA 17151 hoTo3(h(eKTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs 3JEKTPHYECKOrO 3apsijia, 3aKOH COXpPAaHEHHS MacCOBOTO YHCIA,
noctynarel bopa, 3akoH pajMOAaKTMBHOIO paclaja, IOpU 3TOM pa3iuyaTbh CIOBECHYIO
(GOpMyYIHpPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BbIPAXEHHWE M yCIOBUA (TpaHuUlbl, 00JacTH)
IPUMEHUMOCTH;

OTIpEeIeNIATh HaIllpaBJIeHHE BEKTOpA WHAYKIIMH MAarHUTHOTO IOJIS MIPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH M OMMCHIBATh N300pa’KeHKE, CO3JaBaeMO€E IJIOCKUM 3€pKaJIoM, TOHKOM JIMH30M;

BBINOJIHATh HKCHEPUMEHTHI 110 HCCIEIOBAHUIO (PU3UUECKUX SBICHUH M MPOLIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (GOpPMYIHPOBATH
npobieMy/3afady ¥ rMInoTe3y y4eOHOoro 3KCrepuMeHTa, coOUpaTh yCTaHOBKY U3 IPEAJIOKEHHOTO
000py10BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSAMBbIE W KOCBEHHBIE M3MEpPEHHs (DU3MYECKUX BEIWYHH, MPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJIb30BaTh W3BECTHBIE METOJbI OLICHKU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIeIOBaTh 3aBUCHUMOCTH (U3MYECKUX BEJIWYMH C MCIIOJIB30BAaHUEM IPSIMBIX
U3MEPEHUI: TpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpOBATH PE3yJbTATHI IMOIY4YECHHON
3aBHCUMOCTH (PU3MUECKUX BEIMYHMH B BHJIE TAOJIUI] U TPAQHKOB, 1€1aTh BHIBOJBI IO PE3YJIbTaTaM
UCCIIEI0BaHMS;

coOnoaTh mpaBuiia 0€30MacHOro Tpyda NpU MPOBEACHUU HCCIIEAOBAaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHHUS;

pemiaTb pacy€THbIe 3aJa4d C SBHO 3aJaHHOM (U3NYECKON MOJENbI0, HCHOJb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MUeCcKOl BEIIMYHHEI,

pelaTh KaueCTBEHHBIE 3ajauil: BHICTPAUBATh JOTMUECKH HEMPOTUBOPEUUBYIO LEMOUYKY
paccyXIeHU ¢ Oopoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

WCTOJB30BaTh TPU pelmIeHHH Yy4eOHBIX 3a/7a4 COBPEMEHHbIE WH(POPMAIMOHHEIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBIICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuyM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATh TPHHIUIBI JCWCTBUS MAalllWH, NPUOOPOB W TEXHUYECKHX YCTPOMCTB,
pa3nuYaTh yCIOBUS MX O€30MaCHOTO MCIIOIB30BAHUS B TIOBCEAHEBHOM KI3HM,

MPUBOANUTE MTPUMEPHI BKJIa/1a POCCHUICKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, B 00BsSCHEHHE TIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIOJB30BAaTh TEOPETHYECKHE 3HAaHWA IO (U3WKE B TIOBCEAHEBHOW JKWM3HU LIS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B rpymIie ¢ BHITOJHEHUEM PA3IMUHBIX COIMATIBHBIX POJIEH, IJIAHUPOBATh
paboTy IpyMIIBI, PAIIMOHATIBFHO PACIPEACIISATh OOSI3aHHOCTH U IITAHUPOBATH JIEATEIILHOCTh B
HECTaHJAAPTHBIX CUTYAIHsX, aJIeKBATHO OIEHUBATH BKJIA] KQXKIOTO U3 YYACTHUKOB T'PYIIITHI B
pelIeHne paccMaTpruBaeMoil MpooIIEMBl.



Kpumepuu oyenueanusa. @uzuka.

Kpumepuu oyenusanus ycmuoix 0meenos y4aujuxcs

OtMmeTka «5»: - yyanuiicst 0OHapyXHBaeT MPaBUIIbHOE TOHUMaHUE (PU3UIECKOM
CYLIHOCTU PACCMAaTPUBAEMBIX SIBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U

TEOPHUH, 1aeT TOYHOE ONPEACICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHH, 3aKOHOB,
TEOPHiA, a TAK)KE BEpHOE OIpeesieHNe (PU3NMUECKIX BEIIMYHH, UX €IUHHIL

U CII0OCOOOB U3MEPEHMUS;

* IPABUJILHO BBINOJIHAET YEPTEIKHU, CXEMbI U I'paMKHU, COIYTCTBYIOIINE OTBETY;

* CTPOMUT OTBET 110 COOCTBEHHOMY ILJIaHY, COIPOBOXK/IAET paccka3 CBOMMH IIPUMEPaMH,
yMEET IPUMEHSATH 3HaHUS B HOBOM CUTYallMM IIPU BBIIIOJIHEHUU

MPAKTUYECKUX 3aJaHH;

* MOKET YCTAaHOBUTD CBSA3b MEX]ly U3y4aeMbIMHU U PaHee U3YUEHHBIMU B Kypce (pu3nku
BOIIPOCAMM, a TAKXKE C MaTEPUAIIOM, YCBOCHHBIM IIPU U3yUYEHUU

JIPYTUX TIPEIMETOB.

OtMeTKa «4»: - CTaBUTCS, €CJIU OTBET YJIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSM K
OTBETY Ha OTMETKY «5», HO B HEM HE UCHOJIb3YIOTCs COOCTBEHHBIN IIaH

pacckasa, CBOM IIPUMEPHI, HE IPUMEHSIOTCS 3HaHWsI B HOBOM CUTYallUH, HET CBSI3U C
paHee U3y4yeHHBbIM MaTEPUAJIOM U MaTepUaIoM, YCBOEHHBIM IIPU

U3Y4YEHUHU JPYTUX NPEIMETOB.

OtmeTka «3»: - CTaBUTCS, €CiIM O0JIbIIAs YacTh OTBETA YAOBJIETBOPSET TPEOOBAHUSM K
OTBETY Ha OTMETKY «4», HO OOHapyXHBAIOTCS OTJEIIbHbIE

poOebl, He MPENSTCTBYIOMINE JaTbHEUIIIEMY YCBOSHHUIO IIPOTPAMMHOTO MaTepHara;
yUaluiicss yMeeT IPUMEHSTh N0Jy4YeHHbIE 3HAHUS [IPU PELICHUN

MIPOCTHIX 33j1ay C UCIOJIb30BAHUEM FOTOBBIX (POPMYJI, HO 3aTPYyJHAETCS IPU PELICHUU
3aja4, TpeOyroImux npeodbpazoBanue Gopmyl.

OtMeTKa «2»: - CTaBUTCS B TOM ClIydae, €CJIM yJalluiics He OBJIaJIe]l OCHOBHBIMU
3HaHUSIMHM U YMEHUSMHU B COOTBETCTBUU C TPEOOBAHUSIMU [TPOTPAMMBI.

Kpumepuu oyenusanus pe3ynomamoe 6binoaHeHus 1a60pamoproit padonuol

OrMmerka «5»: yyamuiics BBIIOJIHSAET paboTy B MOJHOM 00BbEME € COONMIOACHUEM
HEO0XO0IMMOM TIOCIIEIOBATEIBHOCTH TIPOBEICHUS OTIBITOB U H3MEPEHHIA;

* CAMOCTOATENBHO U PAllMOHATIBHO MOHTHPYET HE0OX0IMMOe 000pYA0BaHUE, BCE
OTIBITHI POBOJIUT B YCIIOBHSX M pEKUMaX, 00€CIIeUMBAIONINX OTYyYEeHUE

BEPHBIX PE3YJIbTATOB U BHIBOJIOB;

- coOmroaeT TpeOoBaHUs 0€30MMaCHOCTH TPY/A;

* B OTYETE MPABUJIBHO M AKKYPATHO JIeJIaeT BCE 3aIKCH, TAOIUIIbl, PUCYHKH, YEPTEXKH,
rpad UKy, BHIYUCICHUS;

- 0e3 omuOOK MPOBOUT aHaNu3 nmorpemuoctent (s 8-10 kiaccos).

OTtMmeTKa «4»: BBITIOTHEHBI TPEOOBAHUS K OLIEHKE «5», HO YUEHUK JOTMYCTHI HEJOUEThI
WX HeTpyOble OIUOKH.

OtMmeTka «3»: pe3yabTaT BHINOJIHEHHON YaCTH TaKOB, YTO IO3BOJIAET MOIYYUTh
NPaBUJIBHBIE BRIBOJIBI, HO B XOJI€ TIPOBEICHHSI OTIBITa U M3MEPEHUIH ObLITH

JOTTYIIEHBI OITUOKH.

OTtMmeTKa «2»: pe3ynbTaThl He O3BOJISIOT MOJYYUTh PABUIIBHBIX BBIBOJIOB; OIIBITHI,
U3MEPEHUs], BBIYMCIICHUS, HAOIIOJCHUS IPOU3BOIMIINCH HEBEPHO.



Bo Bcex ciyyasx oljeHKa CHH)KAeTCsl, €CIIM YUYEHHUK He co0to1an TpeOoBaHui
0e30MacHOCTH Tpy/a.

Kpumepuu oyenueanua nucbMeHHbIX KORMPOIAbHBHIX PAOOM (YUUMbIEAECMCA, KAKYIO
uacmo padomul yUeHUK 8blNOSIHUIL)

10-11 knaccst

OTMeTKH :

«3»: - BBIIIOJIHEHBI JIBA 33[aHUsI IEPBOTO YPOBHS (1101 OYKBOI «@»)

«4»: - BBITIOJIHEHBI TPH 33/1aHUS [IEPBOTO YPOBHS

«5»: - BBIIIOJIHEHBI TPH 33/1aHUS [IEPBOTO YPOBHS U OJIHO 3a/1aHH€ BTOPOTO YPOBHS

Kpumepuu oyenueanusa ymenuii pewramso pacuemusie 3a0auu

OtMeTKa «5» - B JIOTUYECKOM PACCYXJACHUU U PELICHUH HET OIIMOOK, 3a/1auya pelieHa
palroHaIbHBIM CIIOCOOOM.

OtMmeTKa «4» - B JOTHYECKOM PACCYKICHUHU M PEIICHUH HET CYIIECTBEHHBIX OIINOOK,
HO 33J]aua pelieHa HepalnoOHAIBHBIM CIIOCOOOM HITH JIOMYIIECHO He

0oJj1ee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtMeTKa «3» - B JIOTHYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OIIMOOK, HO
JIOIYIIIEHa CYIIECTBEHHAs OMIMOKa B MATEMaTHYECKUX pacyeTax.

OTtMmeTKa «2» - IMEIOTCS CYIECTBEHHBIC OUTHOKH B JIOTUYECKOM PACCYKJICHUH U B
pEIIeHUN.






TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO yacoB
HaumeHoBaHue pa3jiesioB U TeM

Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpamMmbl Bcero
padoTshI padoThI
Pazgen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUSA
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka 5
2.2 Junamuka 7
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 1
TEOpUHU
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5

da3oBbIe Mepexoabl

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

Uroro no pazneny

Paznen 4. JJIEKTPOAUHAMUKA
4.1 DIIeKTpOCTaTUKA

[TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B
pa3IMYHBIX Cpeaax

4.2

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

24

10

12

22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

KoandecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM

Ne i/ KonTpoabHbie
MPOrpamMMmbl Bcero
padoTshI
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1
WHIYKIIHS
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHn4yeckue 1 3JeKTPOMarHuTHbIE 9
' KoJIe0aHus
29 MexaHn4yeckue 1 3JeKTpOMarHuTHbIE 5 1
BOJIHBI
2.3 Ornrtuka 10
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEIIUATIBHON TEOPUHU

3.1 4 1
OTHOCHUTEJIbHOCTH
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

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



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

4.2 Crtpoenue aToma 4
4.3 ATOMHOE SApO 5
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Utoro no pazneny 7

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 O06o0m1aroriee NTOBTOPCHHE 4
Uroro no pazaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

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

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



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

Texnnuyeckue cpeacTsa 00y4eHHs1 M HATJISIAHbIE IOCOOHUS:
1 TCO (komMnbIOTEP, MYJIBTUMEIUHHBINA TPOCKTOP, IKPaH)

2 Tabmuer (10k1 — 11xkm)

3 KoMIIIeKT 3JeKTPOHHBIX MOCOOHI 1O Kypcy (hU3HKH

4 Habop yueOHO-1103HaBATEIbHON JIUTEPATYPhI

5 JIupakTUuecKuii MaTepuan

6 O0opynoBaHue I MPOBEACHUS 1a00paTOPHBIX padoT

7 O6opynoBaHue AJisl MPOBEACHHS JEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA

8 CripaBOYHUKHU M SHIMKIIONEIUH 110 (PU3UKE U aCTPOHOMHHU

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 17151 VYEHUKA

®usuka, 10 knace/ Makumes I'.41., Byxosues b.b., Corckuiit H.H. nox penakiueit
[TapdentbeBoit H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocsemenne»
» ®duswnka, 11 xiracc/ Msakumes I'.J1., byxoBues b.b., Yapyrua B.M. nox penakuueit

[TapdentneBoit H.A., AkunonepHoe obmectBo «M3narenbctBo «lIpocsenienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

®usznka : 10—11 k1. : moypod. mIaHupoBaHue: mocodue st yuuTeneit oomnieoOpazonar.

opranuzaiuit/ B. @. [llunos. —M. : [Ipocsemenue

HA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

bu6mmoreka [JOK

https://m.edsoo.ru/



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 knace
Ne Mara Tema ypoka KosmuecTBo
w/n | mmam | pakr 4acoB

(2+18=10+10 u.)

TEMA 1, 2. DU3UKA U METO/IbI HAYYHOI'O IIO3HAHUS. MEXAHHUKA.

®duszuka — Hayka o npupoje. Hayunbsie MmeToabl
MO3HAHMSI OKPYKAIOIIEro MUpa

Poxb 1 mecTo pusuku B hopMupoOBaHUH
COBPEMEHHOM HAyYHOU KapTHUHBI MUpPA, B
MPAKTUYECKOM EeSITETLHOCTH JIFOICH

MexaHnudeckoe JABHUKCHUC. OTHOCUTENBLHOCTD
MEXaHU4eCKOTro IBMkeHus. [lepemerienue,
CKOPOCTb, YCKOPCHUE

PaBHOMepHOG HpHMOHHHCﬁHOG JBHXXCHHUC

o1

PaBHOYCKOpEHHOE NPSAMOJIMHENHOE IBUKCHUE

[EEN

CBoOogHOE MmajiecHue. Y CKOpeHHue CBOOOTHOTO
ageHus

KpuBonuneliHoe nBuxeHue. /[Buxenue
MaTEpUaIbHONU TOUKH 10 OKPYKHOCTH

[Tpuniun otHocuTenpHOCTH [ anunes.
HNuepunansabie cuctemsl otcyera. [lepBbiil 3aKkoH
Hrrotona

Macca tena. Cuina. [IpuHnun cynepno3unuu cui.
Bropoii 3akoH HproTOHA U151 MaTepUaibHON
TOYKHU

10

Tpernit 3akoH HproTOHA 7151 MaTEpHAIIBHBIX
TOYEK

11

3aKoH BCEMUPHOTO TsAToTeHUs. Cua TSHKECTH.
IlepBasg KocMHUecKasi CKOPOCTh

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

Cuna tpenus. Koapounment tperns. Cuna
COINPOTHUBIICHUS IPU JBMXKEHUHU TeNa B KUAKOCTU
WM ra3e

14

IToctynarenbHOE U BpalaTeabHOE JBUKEHUE
abcommoTHO TBEPOTO Tena. MomeHT cuibl. [lnedo
CHJIBL. Y CJIOBUSI PABHOBECHSI TBEPAOrO TENA

15

NMiynbsc MaTepHaIbHONW TOUYKH, CUCTEMBI
MaTepuaibHbIX TOUYEK. MIMIynbe cuibl. 3aK0H
COXPAHEHHUs UMITYJIbCa. PEaKTUBHOE IBM)KEHHE

16

PaboTa 1 MomHOCTh cuibl. Kunetnueckas
sHeprus marepuanbHoi Touku. Teopema 00
M3MEHEHUH KHHETUYECKON 3HEPruu

17

[TorenumanbHas sHeprus. [loTeHnmanpHas
SHEPrHUs ynpyro 1ehopMUPOBAHHOMN MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIN

18

HOTGHHH&J’IBHHC 1 HCIIOTCHIUAJIBHBIC CHUJIBI.
CBs3b paGOTBI HCIIOTCHIMAJIBHBIX CUJII C




U3MEHEHHEM MEXaHUUYECKOW YHEPTUU CHCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUU

19 JlaGopaTtopHas paborta «lccienoBanue CBs3H 1
paboThI CHITBI C U3MECHCHHEM MEXaHHUYECKOM
SHEPIUU Tejla Ha TIPUMEPE PACTHKCHHS
PE3UHOBOTO KIyTa»

20 KoHnTtponbHas pabora o teme «Kunemaruka. 1
Jlnnamuika. 3aKOHBI COXPAHCHHS B MEXAHHUKE)

TEMA 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJNHAMMUMKA (24=9+10+5 u.)

21 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO- 1
KHHETUYECKOM Teopuu. BpoyHOBCKOE ABMKCHHUE.
Anpdysust

22 XapakTtep JBWKEHUS U B3aUMOJCHCTBUS YaCTHIL 1

BelecTBa. MoJenu CTpOeHUs ra3oB, XKUIAKOCTEH
1 TBEPJIBIX Tel

23 Macca monekyn. KonmudecTBo BemiecTsa. 1
ITocrosiHHass ABoraapo

24 TemoBoe paBHOBecue. Temneparypa u eé 1
n3mepenue. [lkana remneparyp Llenscus

25 Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE 1
MKT

26 AOcomoTHas TemrepaTypa Kak Mepa cpeHein 1

KUHETUYECKON YHEPTUU JABUKECHHS MOJIEKYI.
VYpaBuenune MeneneeBa-Knanelipona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI 1

28 JlaGopatopHas pabota «/ccnenosanue 1
3aBHCUMOCTH MEX]y MapaMeTpaMH COCTOSHHS
pa3pex EeHHOro ra3a

29 W3omporieccsl B UACaTLHOM ra3e U X 1
rpaguuecKoe NpecTaBIeHne
30 BHyTpeHHsIs SHEPrus TEPMOJAUHAMUYECKOM 1

CUCTEMBI U c11ocoObl €€ n3MeHnenus. KonnuectBo
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprus
0JIHOATOMHOT'0 MJ€AJIbHOIO Ta3a

31 Bunbl Tenonepenaun 1

32 VY nenpHast TEIIIOEMKOCTH BemnecTBa. KommuectBo | 1
TEIUIOTHI NPH Teruionepenave. AnnadaTHbli
nporiecc

33 IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 1
NPUMEHEHHE K U30IPOoIIeccaM

34 HeobOpaTumocTs mporieccoB B pupojae. Bropoit 1
3aKOH TePMOIMHAMUKHU

35 ITpunnuun nevicteus u KI1JI rensioBoit MammHsl 1

36 [{uxn Kapro u ero KIT/1 1

37 DKoJoru4yeckue npo0IeMbl TEIII0O3HEPTETUKH 1

38 Ob6o6maromuit ypok «MomnekynsipHas pu3uka. 1
OCHOBBI TEPMOJTMHAMHKI

39 KonrtponbHas padora no reme «MomexyssipHas 1

¢duznka. OCHOBBI TEPMOIMHAMUKIY




40

[TapooGpa3oBanue u koHaeHcalus. Vcnapenue u
KUIICHUE

41

AOCOI0THAs M OTHOCUTENbHAS BIAXXHOCTb
Bo3yxa. HacelenHslii map

42

TBépnoe teno. Kpucramnnueckue u amopgHbie
Tena. AHU30TPONUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepHAIIbI

43

[InaBiienne u KpucTauM3auus. Y genbHas
tertoTa riaByieHus. CyoaumManus

44

YpaBHeHHe TEII0OBOro OanaHca

TEMA 4. 9JIEKTPOAUHAMMKA. PE3EPB. (22+2=10+14 4.)

45

DJeKTpu3anus Tell. DJIeKTpUuYecKui 3apsa. [IBa
BHJIA AJICKTPUUECKUX 3aPsII0B

46

[TpoBOAHUKY, TUANEKTPUKU M TIOTYIIPOBOTHUKH.
3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsia

47

B3aumopgeiictBue 3apsaaoB. 3akon Kynona.
TO4YeYHBIN 2JIEKTPUYECKHN 3apsi]

48

Hanpsbx€aHocts anekTpuyeckoro noss. [IpuHuun
CYNEPIO3HUIUH JIEKTPUUECKUX TToeH. JInHun
HANPSKEHHOCTH

49

PaboTa cui1 31eKTpoCcTaTHuecKOro moJis.
Ilorennuain. Pa3HocTh NOTEHIINATIOB

50

HpOBOILHI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATHYCCKOM II0JIC. I[I/IBJ'ICKTpI/I‘IeCKaH
MMPOHUITACMOCTH

51

OnexrpoémkocTtsb. KongeHcarop

52

DIEKTPOEMKOCTD INIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsyKEHHOr0 KOHJEHCcaTopa

JlaGopatopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa'

54

[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMMPOBAIBLHOTO amnmapara,
CTPYHWHOTIO MPUHTEPA. DIEKTPOCTATUYECKAS
3ammTa. 3a3eMIIeHHEe AIEKTPonprOopoB

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cymectBoBaHus. [locTosunbiil Tok. CHia ToKa.
Hanpsoxkenne. Conpotusiienue. 3akoH Oma Juist
y4dacTKa Henu

56

[TocnenoBarensHOE, MapaieNbHOE, CMEIIAHHOE
COe/IMHEeHUE MPOBOTHUKOB. JlabopaTopHas
pabota «M3ydeHre CMeIaHHOTO COCTMHEHHS
PE3HUCTOPOBY

57

PaboTta 1 MOITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

58

3axon OMa A5 TOJTHOM (3aMKHYTOI)
ANEKTpUYeCcKoM 1enu. KopoTkoe 3aMbIKaHHE.
JlaGopatopHas pabora «H3mepenue D/1C
HMCTOYHHKA TOKA ¥ €T0 BHYTPEHHETO
CONPOTHUBIICHUSD




59

DneKTpOHHAs MPOBOAUMOCTH TBEPBIX METAJUIOB.
3aBUCHUMOCTD COTIPOTUBIICHUS METAJJIOB OT
temneparypbl. CBEpXIIPOBOANMOCTh

60 DnekTpuieckuil TOK B Bakyyme. CBOHCTBa
AIIEKTPOHHBIX IMYYKOB

61 [TomynipoBOIHUKY, UX COOCTBEHHAS U IPUMECHAs
npoBoauMOcCTb. CBOMCTBA P—N-TIepexoa.
[TomynpoBOTHUKOBBIE TPHOOPHI

62 DNEKTPUUECKUd TOK B paCTBOpaxX M pacriiaBax
AIEKTPOJIUTOB. DIEKTPOIUTUYECKAS
JUccolranus. JJIeKTPOIn3

63 DneKTpudeckuii TOK B razax. CaMoCTOSATEIbHBIN
1 HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma

64 DnexTpudecKkre MpudOpPbl U yCTPOICTBA U X
pakTH4eckoe npuMmenenue. [IpaBumna TexHUKH
0e3011acHOCTH

65 0O606mmamui ypok «JIeKTpoIMHAMUKA»

66 KoHTtposbHas paboTa mo Teme «JIeKTPOCTaTHKA.
ITocTostHHBIN 2NEKTpUYECKUN TOK. TOKHM B
pa3IMYHBIX Cpellax»

67 Pesepsuslii ypok. KonTponsnas paboTa mmo teme
"DnekTpoaguHaMuka'

68 PesepBHBIil ypok. O600ma0MUi ypoK 10 TeMaM
10 kiacca

Bcero 68 yacoB
KoHnTponpHbIX padoT 4
JlaGopaTopHBIX paboT 4
KAJEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE
11 knacc
Ne Jara Tema ypoka KoanuecrBo
n/n | maam | pakr Yacos
TEMA 1. QJIEKTPOJAMHAMMKA (114.)

1 [TocTosiHHBIE MAarHUTHI M KX B3aMMOICHCTBHE. 1
MarnuTHOe nosue. Bekrop MarHUTHON MHIYKIUN.
JIMHUM MarHUTHOW MHAYKIWH

2 MarsuTtHoe noje NpoBOJHUKA ¢ TOKOM. OnbIT 1
Opcrena. BzanmoaelicTBre MPOBOJHUKOB C TOKOM

3 JlaboparopHas padota «/3y4eHre MarHUTHOTO 1
MOJIS] KATYIIKHU C TOKOM»

4 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C 1
tokoM. Cuita Amnepa. JlaboparopHas pabota
«HccmenoBanye NeUCTBUS NOCTOSIHHOIO MardHuTa
Ha PaMKy C TOKOM»




JlelicTBME MAarHUTHOTO TOJIS1 HA JBHXKYIIYIOCS
3apspkeHHyIo yactuiy. Cwna Jlopenma. Pabora
cuiibl JIopeHia

DnekTpoMarHuTHas uHAyKius. [loTok BekTopa
MarHuTHOW uHAYKIuK. IJC uaayKuun. 3aKoH
AJIEKTPOMArHUTHOM MHAyKuuu Papanes

JlaboparopHnas pabota «lccrnenoBanue sBieHus
AJIEKTPOMATHUTHON UHAYKITUN

NunyktuBHOCTH. SBNeHue camounaykiuu. IJ1C
CaMOMHIYKIIMU. DHEPrUsi MArHUTHOTO OIS
KaTYIIKA C TOKOM. DJIEKTPOMArHUTHOE T10JIe

TexHu4eckue ycTpoiCcTBa U UX IPUMEHECHUE:
IIOCTOSIHHBIE MAarHUTBHI, SJIEKTPOMAarHuThI,
AJEKTPOJIBUIaTEeNb, YCKOPUTEIHN 3JIEMEHTAPHBIX
4acTUL, MTHAYKIMOHHAsS [1€Yb

10

O6o06maromuii ypok «MarHuTHoe 1oJie.
DJIeKTpOMarHuTHas UHAYKIUS)

11

KOHTpOJ'IBHaH pa60Ta o TeMe «MarHuTHoe IoJie.
BJ'ICKTpOMaFHI/ITHaH HWHIOYKIHS)

1

TEMA 2, 3 KOJIEBAHMSI ¥ BOJIHBIL. OCHOBBI CIIELIMAJIbHOM TEOPUU
OTHOCHUTEJIbBHOCTM. (24+4=9+5+7+7 4.)

12

CBoOOIHBIE MEXaHNYECKHE KOJIeOaHusl.
["apmonnueckue konebanus. Y paBHeHUE
rapMoHHUYECKUX Konebanwuii. [IpeBparienue
SHEPruu

1

13

JlaboparopHnas pabota «lccrnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOaHUI rpy3a
HAa HUTH OT JUTMHBI HUTH U MaccChl Tpy3a»

14

KonebarenbHblit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaH!sl B UACATbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXAHUYECKUMU U 3JIEKTPOMAarHUTHBIMHU
KoJ1e0aHUsIMU

15

d)opMyna Tomcona. 3akoH COXPAHCHUS SHCPIUn
B HaCaJIbHOM KoJIeOaTeIIbHOM KOHTYPC

16

[IpencraBienue o 3aTyXaroMMX KOIEOAHUIX.
By aeHHbIe MEXaHUYEeCKHe KOJIeOaHUs.
Pe3onanc. BeiHyXIeHHBIE DIIEKTPOMArHUTHBIC
KoaeOaHus

17

ITepemenHsbIil Tok. CHHYCOUAANBHBIN
IIEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI
TOKA W HAIIPSKEHUS

18

Tpancdopmarop. [IpousBoactBo, nepenaya u
noTpeblieHne dIEKTPUIECKON YHEPTHH

19

VYCTpoicTBO M MPAKTHYECKOE PUMEHEHHE
ANIEKTPUUYECKOT0 3BOHKA, FT€HepaTopa
MIEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay




20

DKOJIOTUYECKNE PUCKU TIPU MTPOU3BOJICTBE
anekTposneprun. KynbTypa UCroab30BaHus
AIIEKTPOIHEPIHU B MMOBCETHEBHOMN KU3HU

21

MexaHudecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacnpocTpaHeHus U JuiMHa BoJHbI. [lonepeynsie
Y IPOJOJIbHBIC BOJHBI

22

3Byk. CkopocThb 3ByKa. [ pOMKOCTBH 3BYyKa.
BricoTa Tona. TemOp 3ByKa

23

3JI€KTpOMaI‘ HUTHBIC BOJIHbBI, UX CBOICTBa U
CKOPOCTbh. IIkama QJICKTPOMAIrHUTHBIX BOJIH

24

[IpuHUUIIBI paIUOCBA3U U TEJICBUICHMUSL.
PazButue cpencts cBsazu. Paguosnokanus

25

KonTponbaas padora «KoneOaHust M BOJTHBDY

26

IIpssMonMHENHOE paCIIPOCTPAHEHUE CBETA B
OJIHOPOAHOM cpefie. TouedyHbIi HCTOYHMK CBETA.
JIyd cBera

27

OtpakeHne cBeTa. 3aKOHBI OTPAYKCHUS CBETA.
[TocTpoenue n300paxeHHH B INIOCKOM 3epKajie

28

[Tpenomnenue ceera. [losiHOe BHyTpeHHEe
oTpakeHue. IIpenenbHblil yro nojaHoro
BHYTPEHHET0 OTPaXKEHUs

29

JlabGopaTtopnast pabora «M3mepenne mokazaress
NPEJIOMJICHUS CTEKJIa

30

JIunzel. [locTpoenue n3o0paxeHuil B IMH3E.
dopmyJiia TOHKOM JIMH3BL. Y BEJIMUEHUE JIMH3bI

31

JlaGopaTtopHast pabota «McciaenoBanue CBOMCTB
M300paxKeHH B TMH3AX)

32

Hucnepcus ceeta. Cll0KHBIN cocTaB 0€710ro
cgeta. Ler. JlaboparopHas paboTa
«HaOmoieHne 1uctepcun CBeTay

33

Wnrepdepennus creta. udpakus ceera.
JudpakimonHas pemeérka

34

[TonepeuHocTh cBETOBBIX BOJH. [lonsipuzamms
CcBETa

35

OnTuyeckue npudOpsl U YCTPOICTBA U YCIIOBUS
ux 0€30M1aCHOTr0 MPUMEHEHUS

36

I'paHHIIBI TPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku. [locTynarsl cienuanbHON TEOPUU
OTHOCHUTEJIBHOCTH

37

OTHOCHUTEIBLHOCTh OHOBPCMCHHOCTH.
3aMelIJ'IeHI/Ie BPEMCHHU U COKpAIICHUC IJIMHBI

38

OHeprus U UMIYJbC PEIATUBUCTCKON YaCTHILIBI.
CBs13b MaccChl ¢ YHEPTUEN U UMITYJILCOM. DHEPIHS
IOKOS

39

Kontponbras padota «Ontuka. OCHOBBI
CIEHUATILHON TEOPUU OTHOCUTEIBHOCTH

TEMA 4. KBAHTOBAS ®PU3UKA (15=619 u.)

40

®otonsl. opmyna [1nanka. DHEPrus U UMITYIIbC
dboToHa




41

OTtkpeiTHE U HccienoBanue GotodddexTa.
Omneitel A. I'. CToneroBa

42

3akonsl Gororddexra. YpaBHeHUE DUHINITEHHA
st poroadpdexra. «KpacHast rpaHHIIa»
dboTtodrddexra

43

Hasnenue cera. OnbiTel I1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA

44

TexHu4eckue ycTpoucTBa U IPaKTUYECKOe
npUMeHeHue: GoTO3IEMEHT, (POTOAATUHK,
CoJTHEYHas OaTapesi, CBETOIUO]T

45

Penrenue 3amad mo teMe «DJ1€eMEHTEI KBAHTOBOM
OIITUKN)

46

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
paccesiHuio o-yactull. [lnanerapHas Mozaenp
aToma

47

IToctynatel bopa

48

W3ny4yenue u noriomeHue GoToOHOB MpH
IIEPEX0/Ie aTOMa C OJHOTO YPOBHS SHEPIMH Ha
JIpyroii. Buasl ciekTpos

49

BosHoBbIe cBoiicTBa yacTuil. Bosubl 1e bpoiis.
KopnyckyisipHO-BOJIHOBOM Ayaini3M.
CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHUE

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocrapa
PaAMOAKTUBHOTO U3JIYYCHUS

51

CgoiicTa anb(a-, 6era-, raMma-u3ITydeHus.
Bnusinue paguoakTUBHOCTH Ha JKUBbIE
OpraHU3MBI

52

OTkpeITHE TPOTOHA U HEWTpoHA. V30TOMBI.
Anbda-pacnaa. IeKTPOHHBIA U MO3UTPOHHBIH
6era-pacnaz. ['aMMa-uznydeHne

53

DOHeprus CBsA3M HYKJIOHOB B siipe. SnepHele
peaxkuuu. SnepHslii peaktop. [Ipodaemsl,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKTHI SAEPHOU
YHEPIreTUKHU

54

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTto/p1 HaOJIOIEHUS U pErUCTpalui
areMeHTapHbIX yacTull. Kpyriblii cton
«DyH1amMeHTaIbHbIE B3aUMOICUCTBUS. ENMHCTBO
(bu3MYECKON KapTUHBI MUPaY

TEMA 5. 9JIEMEHTBI ACTPOHOMMWU U ACTPODPU3UKHU (7 u.)

55

Bun 3Bé3nnoro HeGa. Co3Be3nus, ipKue 3BE3 I,
IUTAHETHI, UX BUAUMOE ABMKeHne. CoaHeuHast
cucreMa

56

Connue. ConHeunas akTUBHOCTb. McTouHMK
sHeprun CoJIHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOM MOCJIEIOBATEIbHOCTU. BHYTpEeHHEE
ctpoenue 38&3/1. COBpeMEHHbIE TPEICTABICHUS O
MPOUCXO0XACHNUHU U 3Bostonuu CosiHIa U 3BE3]T




58

Muineunsbiii [1yte — Hama [Manaktuka. [Tonoxenue
u aewxkenue Comnia B I'anaktuke. I'anakTuku.
UYEpHbIe ABIPHI B s1/Ipax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopust
bonbuoro B3psiBa. PenuKTOBOE U3IydYECHHUE.
MerarajiakTuka

60

Hepemennsie npo6sieMbl aCTPOHOMHH

61

KonTponbHas pabota «9IeMEHTB aCTPOHOMUU U
acTpou3uKm»

TEMA 6. OBOBINAIOIIEE NIOBTOPEHHUE. PE3EPB, (4+3=74)

62

O6o06matomuii ypok. Poib ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COMAJIbHOM M STHYSCKON
chepax IesTeIbHOCTH YeJIOBEeKa

63

O6o06matomuii ypok. Pons u mecto Gpusuku u
ACTPOHOMHH B COBPEMEHHOM HAyYHOUH KapTHHE
MUpa

64

O6o6maromuit ypok. Posib ¢pusndeckoii Teopuu B
(GhopMHUPOBaHUH MPEJCTABICHUN O PU3NUECKON
KapTUHE MHpa

65

O6o6maromuii ypok. Mecto ¢puzndeckoi
KapTHHBI MUpPA B OOIEM Psi/Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUH O
pUPOIC

66

PesepBHbIil ypok. MarautHoe noie.
DNEKTpOMarHuTHas MHAYKIHS

67

PesepBHbIif ypok. Ontrka. OCHOBBI CTIEIIHAIBHON
TEOPUH OTHOCUTEIBHOCTH

68

Pesepuniii ypok. KBanToBast pusuka. DineMeHTHI
ACTPOHOMHHU U aCTPOPUUKH

Bcero 68 yacos
KoHnTpoabHbIX padboT 4
JlaGopaTopHbIX paboT 7







