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INOACHUTEJIbBHAS 3AIINCKA

[TIporpamma 1o ¢usuke 06a30BOr0 YpOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke ¢ yaérom deaeparbHOn
paboueil mporpaMMbl BOCIIUTaHUS M KOHLENLIUYU NpenojaBaHus yueOHoro npeamera «Pusuka» B
oOpa3oBaTeNnbHBIX oOpraHusanusx Poccuiickoit  @Denepanuy, peaau3ylolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM @I'OC COO k mIaHUPYEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKKe YYMTHIBAET HEOOXOAMMOCTb peaM3ali MEXIPEIMETHbIX
cBsizell (DM3UKU C €CTEeCTBEHHO-HAyYHbIMM YYEOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMYHOCTHBIE, METAIIPEIMETHbIE, IPeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IPEMETHBIE PE3YJIbTaTh M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX IPUPObI, BHICTYMAs B KAUeCTBE Y4eOHOIro
npeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbIX
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SIBICHUMN, U3y4aeMBbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeIeNsieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B c(epe HSHEpreTHKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, IOJYyYEHHUS HOBBIX MAaTE€pUaAIOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaromuxcs, B (pOpMHUpPOBaHHE YMEHUH NPUMEHSTh
HaYYHbII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUIMA.

B ocHOBy Kypca (¢u3MKH 1151 ypOBHS CpeHEero o0Iiero oopa3oBaHus MOJIOKEH Pl UIEH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beJMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHnuana Gu3n4ueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIEeCTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKMM Mpo0jIeMaM COBPEMEHHOCTH, KOTOPbBIE CBS3aHBI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3WKH Ha yYpOBHE CpeaHero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUI O CTPYKType MOCTPOCHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHil, JJIsl OMHUCaHUSl €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLECCOB).

CucTeMHO-IeITETbHOCTHBIN MOIX0 B Kypce (PU3UKU pealln3yeTcs MPExXIe BCETo 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON IeATeIbHOCTH oOydaronuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpamMme Mo (GU3UKe OOBEIUHEHBI B OONIUN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUTAaHUPOBAHUS U OcHalleHus kabuneta usuku. [Ipu sToM
oOecrieunBaeTcs OBIAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W IIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAaCUETHBIX W Ka4eCTBEHHBIX 3a1ad. llpu sTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4U C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TIPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pas3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBsACHEHWE TMPOTEeKaHWs (QUIUYECKHX SBICHHM W TPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTYyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBuum ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (PM3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOWHETa NPeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4ecKuX MpakTHIeCKUX paboT U IEMOHCTpAIlMOHHOE 000py10BaHHE.

JleMoHCTpalMoHHOE 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHITaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIENISIMU U3Y4Y€HUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
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MCCJIE0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIHMM SIBJICHUSIM;
dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4YeHHsS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHIA OOBSICHATH SIBIICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

Jloctuxenne 3TUX Iesield oOecreyrBaeTCsl pelieHreM CIeAYIOIUX 3a7ad B Ipoliecce
U3Yy4eHHUs Kypca (U3UKU HA YPOBHE CpeIHEro o01iero o0pa3oBaHus:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, JIEKTPOJAUHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpPOBaHHE YMEHUH TMPUMEHSATh TEOPETUYCCKUE 3HAHHUS I OOBSICHCHHS
GU3HYECKUX SBJICHWA B TIPUPOJE W IS NPUHATHS TPAKTHUSCKUX PEIICHUH B
MIOBCEIHCBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHBIX 3a/Ja4 C SBHO 3aJaHHON (hHU3MUYECKOU
MO/IEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENIHOE CO3/JaHne (PU3NYECKON MOIeNH,
aJICKBaTHOM YCIIOBUSIM 3a]1a4H;

MOHWMaHUE (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

OBJIAJICHUE METOJIaMH CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M TIPOBEIACHUS (PU3UUIESCKHUX
OKCIIEPUMEHTOB, AaHAM3a W  HWHTEpIpeTanud  WHOOpPMANWU,  ONPEACICHUS
JIOCTOBEPHOCTH MOJyYCHHOTO Pe3yiIbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHsI YMEHUN MPOEKTHO-UCCIEI0BATENLCKON, TBOPUECKON
JESTCIILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 daca B Henento), B 11 knacce — 68 yacos (2 vaca

B HEJIEIIO).

[Mpenyaraemslii B mporpamme 1o (Gpu3mKe nepeueHb Jab0paTOPHBIX U MPAKTUIECKUX padboT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeaeT BBIOOp MpPOBEACHUsS 1a0OpaTOpHBIX paboT u
OTIBITOB C YUETOM UHIUBUAYAILHBIX OCOOCHHOCTEH 00YJarOIUXCsl.

COAEP KAHUE OBYUYEHUSA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
®usuka — Hayka o npupoje. Hayunele MeToabl MO3HaHUA OKpyXkarouero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ousnueckue

3aKOHBI 1 TCOPHHU. FpaHI/IHBI IMPUMEHUMOCTHU (1)I/I31/I'-IGCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBETCTBUA.

Ponp m mecro ¢usuku B (HOpMHUPOBAaHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B

MPAKTUYECKOU JeATETLHOCTH JIFOJICH.

Jlemoncmpayuu
AHazoroble ¥ IUPPOBBIE U3MEPUTEIBHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYUKH.



Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBkeHHe. OTHOCHTENIBHOCTh MEXaHW4YecKoro ABmxeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. Clio)KeHHE NEepeMEIeHU 1
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPsSMOJIMHEHHOE nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MAaTEPUAIIBHON TOUYKU OT BPEMEHH.

CBo0OoniHOE majieHne. Y CKopeHrne CBOOOIHOTO TaICHUS.

KpuBonuneriHoe nBukeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JUHENHas cKopocTh. [lepuon n yacrora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LEIHbIE U peMEHHbIC NIEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALs KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUS.

[IpeoOpa3zoBanue NBUKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

HabGmonenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

HamnpaBnenue cCkOpocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIBIO ONPEAEIIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXY IMTYTAMH, IPOWICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHBIE TIPOMEXKYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JABHKEHUU C HAYaJIbHOM CKOPOCTHIO,
paBHOH HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutenbHOCTH ['anuites. Ilepsoiit 3akoH HeroTona. HEprmanbHble cHCTEMBI
OTCYETA.

Macca Tema. Cwma. Ilpunnun cynepriosunmu cuil. Bropoit 3akon HerooTona st
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepralibHBIX TOYEK.

3akoH BceMupHOro tsroreHusi. Cuna tsoxectu. [lepBas kocMudeckasi CKOpOCTb.

Cwiia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (1mokosi, CKobkeHus, kauenusi). Cuna tpeans. Cyxoe Tpenue. Cuma
TPEeHHsI CKOJIbXKEHHS U cuiia TpeHus nokos. Koaddumment tpenus. Cuna conmpoTUBICHHS TpU
JBUKEHUU TeJa B )KUIKOCTH WJIU rase.

[ToctynarensHOE U BpalaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaueHus. [1imeuo cuitbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

Texumdueckne YCTpOﬁCTBa U TPAKTUYCCKOC TPUMCHCHHC: TMOAIIWIIHUKH, ABHUXCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.



Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYOIUX TEJ.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIBEME U NTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne ABMKEHUsS OpycKa 110 HAKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B NPYKMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yclIOBUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyIbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckass sHepruss matepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
DHEPIUH.

[TorennuanbHas sHeprus. IloTeHnmanbHas sHeprus ynpyro aeopMupoBaHHON NPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHMANbHbIE CHIIbL. CBA3b pabOThl HENOTEHLMAIBHBIX CHII C
WU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIEp, NMPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTnBHOE IBUKEHUE.

[Tepexoa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenune aOCONIOTHO HEYNpPYyroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Tena Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul
OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHUE.
Bpoynosckoe nsmxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BELIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TNl U 00BSICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE
TUX MoJeneil. Macca n pazmepsl monekyn. Konmnuectso Bemectsa. [loctostHHas ABoraapo.
TermoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcust.



Mogens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
UAeaTbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHeH KHHETHYECKOW »HEepPruu
TEIJIOBOTrO JABMKEHHS yacTull ra3a. [lIkana remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B uACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTponCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHEHUM.

OmnbITe! 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&éMa
KOMHATBHI, IABJICHHS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckas cuctemMa. BHYTpeHHsIsi 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
uJeanbHOro ra3a. Buasl Teronepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIUIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IlpumeHeHue
NEPBOro 3aKOHA TEPMOAMHAMUKHU K H30IpolieccaM. I 'papuueckast nHTeprnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TerioBeie MamuHbL. [IpuHIUIIEL 1EeHCTBUS TEMI0OBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeIUI0BbIX MamuHax. KoagdunueHT nonesnoro neictBus remaoBoi mamuHsel. [ukn KapHo u ero
KO3(DPUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOJIEMBbI TETIIOIHEPI€TUKH.

TexHnueckue ycCTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Llemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Teja MpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH M3
OYTBUIKU O] JIEHCTBHEM C)KAaTOT0 BO3yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BUICOIEMOHCTpALIHS ).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENs BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue yaenbHON TeIII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt



[Tapoo6pa3oBanue u KoHACHCaNMs. Micnapenne u kumeHune. AGCOIIOTHAS M OTHOCUTEIbHAS
BJI&KHOCTh BO3/ayXxa. HacklmeHHbIH map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TCMIICPATYPhbI KUIICHUA OT AAaBJICHUA.

Teépmoe Teno. Kpucramnmaeckune u amopdHbie Tena. AHH30TPOIUS CBOMCTB KPUCTAJLIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramiuzauus. YaenbHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.
TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHHUA COBPEMEHHBIX MaTCpHUAIOB, B TOM YHUCJIIEC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAILTMYECKOTO BEIIeCTBA.
JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYeCKUd 3apsana. J[Ba Buaa >IEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOJTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

BzaumopeiictBue 3apsioB. 3akoH Kymona. ToueuHbld  3J€KTpUYECKHM  3apsl.
Onekrpuueckoe mnose. HanpsokéHHocTh adnekTpuueckoro noss. IlpuHnmn cynepnosunuun
AIIEKTPUYECKUX MoJIeH. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUUECKOT O MOJIS.

Pabora cun anekrpocrarnyeckoro nois. [lorennunan. Pasnocts norennuanos. [IpoBoanuku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJe. JludnekTpuieckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHHuecKkne yCTpOiCTBA M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaTHUecKast 3alllnTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IVIOCKOT0 KOHJIEHCATOPA OT IUIOMIAAH IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit anexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCTb 3IEKTPUIECKOTO TOKa.

DJIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi memu. KopoTkoe 3aMpIkaHueE.

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

DneKTpUuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs NPOBOAMMOCTH IOJYIPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Jucconanus. DIEKTPOIIN3.

DNIeKTpUUYECKHil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonaHus.
IIna3zma.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHUE: aMIIEpMETP, BOJBTMETP, PEOCTAT,
UCTOYHHKHA TOKa, DJEKTPOHArPEBaTEeNbHBIE MPHOOPHI, 3SIEKTPOOCBETUTEIBHBIE TMPHOOPEI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepHaa.

CMeliaHHO€ COeTMHEHUE POBOTHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TabBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COITPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoli pa3psii ¥ IPOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenue aneKTpoABIIKYILEN CHIIbI MICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

HabGnronenue anexrponusa.

MexnpeameTHble CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oCymIeCTBISETCS C Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.

Medscnpeomemnsie nouwsmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.



Mamemamuxa: perieHne CUCTEMbl ypaBHEHHH, TUHEHas GyHKuus, napadoma, runepOona,
UX rpaMKi U CBOWCTBA, TPUTOHOMETPUYCCKUE PYHKIIMU: CUHYC, KOCHHYC, TAHI'CHC, KOTAHTCHC,
OCHOBHOE TPHUIOHOMETPHYECKOE TOXKICCTBO, BEKTOPHl M HX MPOCKIMM HA OCH KOOPIUHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOU mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
KMBBIX OPTraHW3MOB (BHJIBI TEIIONEPEIauH, TEIJIOBOE PABHOBECHE), IINEKTPHUUYECCKUE SIBICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIECTBa,
MOJIIpHAsE Macca, TEIUIOBBIC CBOWMCTBA TBEPABIX TEJ, JKUIAKOCTEH M Ta30B, JIICKTPUYECKHUE
CBOMCTBa METAJUIOB, JJICKTPOJIUTUYECKAS TUCCOIMAIIHS, TAIbBAHHUKA.

leocpagpusi: BIaXHOCTH BO3/yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe IBMKCHUI C HCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUraTtelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOI
XOJIOAMIIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH MOJTYYEHHs] COBPEMEHHBIX MaT€pPHAaIoOB, B TOM YHCIIC
HAaHOMAaTepHajOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTaTHUYECKas  3alluTa,  3a3eMJICHHUE
JJIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBI NOpPUHTEp, OSJEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIBbHBIC PUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmMpoOMAZHUMHAA UHOYKUUS

ITocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHON
uHAyKuuY. KapTrHa TMHUI MarHUTHONW MHAYKLUHU TOJISl HIOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHHKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKU C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOYJIb U HAaIIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUUU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOW nHAyKunu Papanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAS CHUJa MHIYKIUU B TPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOJAHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHWE: IIOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUTHI, JJIEKTPOJIBUraTelb, YCKOPUTEHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.
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JInHMY MHIYKIIMY MarHUTHOTO MOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCUMOCTD JJIEKTPOABHXKYIIEH CHJIBI MHIYKIMM OT CKOPOCTH U3MEHEHUS MArHUTHOIO
IIOTOKA.

SIBieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3yuyeHnne MarHuTHOTO T10JIs1 KATYLIKH C TOKOM.

HccenenoBanue 1elcTBUS IOCTOSSHHOIO MAarHATA HAa PaMKY C TOKOM.

HccenenoBanue siBICHUS IEKTPOMATHUTHON MHIYKIUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [IpyKUHHBIH MasTHUK.
MareMaTiueckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX Kosiebanuii. [Ipespamnienne sHepruu npu
rapMOHHYECKHUX KOJICOaHUSX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HUACATHHOM
K0JIeOATeIbHOM  KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs 3HEPrUM B MJCATbHOM KojeOaTeIbHOM
KOHTYPE.

[TpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHble MeXaHMUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

ITepemennbIil Tok. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBonacTBo, mepenada W MOTPEOJIECHUE AIEKTPUUYECKON SHEPrHUH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HH.

TexHnueckue yCTpoilCTBA M TPAKTHYECKOE MPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNIbHOM cCUCTEMBI (IPYKUHHBINA WM MaTeMaTHUeCKUN
MasITHHK).

HabGnronenue 3aryxaronux Kojie0aHui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcumsuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUH PE3UCTOpa, KATYIIKHM HMHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mojienb TUHUY 3IIEKTpoIIepe1adH.

11



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOIA MAJIBIX KOJIEOAHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpy3a.

HccnenoBanue NEpeMEHHOTO TOKa B ILEMH M3 IOCJIEAOBATENIBHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

Mexanudeckre BOJIHBI, yclIoBUsA pacnpocTtpanenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BonHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepenuuss u audpaxius
MEXaHUYECKUX BOJIH.

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

DNIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3JIY4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomaruutHoi BoiHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpaXKCHHME, TpeJoMIIeHHe, Tmoispu3anus, audpakius, wuHTepdepenuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37EeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuAeHUs. Pagnonokanusi.

DEKTPOMarHUTHOE 3arps3HEHUE OKPYXKaroIIe Cpeabl.

TexHu4yecKkue yCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap, PaJAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmronenue natephepeHny U AUPpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHui.

WccnenoBanme  CBOWCTB — DJIGKTPOMAarHMUTHBIX — BOJIH:  OTpPa)X€HUE, IMPEJIOMIICHUE,
noJnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeiiHOe pacipocTpaHEeHUE CBETa B OAHOPOJIHON Cpee.
JIyud cBera. TOYEUHBIM UCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbBl OTpaxeHHs cBeTa. [locTpoeHune H300pa)keHUN B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBId yroa MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CnoxkHbIi cocTaB 6emoro csera. L[ser.

CoOwupatonue W paccewBaroniye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONMTHYECKasl CHJIa TOHKON JUH3BL. [locTpoeHne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.
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BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. Jludpakunonnas pemérka. YciaoBHe HAOMIOJACHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPHUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU.

Llemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTpPakKEHUE U IpeloMieHHe cBeTa. Onruueckue
puOOpHI.

[TostHOE BHYTpEHHEE OTpakeHHe. Moieslb CBETOBOIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

HabGnronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PELIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue noka3aresns IpeioMICHHUs CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['panuubl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynarsl crienuaibHON TEOpUH
OTHOCUTEIIBHOCTH: WHBAaPUAHTHOCTH MOJYJISI CKOPOCTHM CBETa B BaKyyMe, MPUHIMII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs OKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u dHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMIYIIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» porosddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuuyeckue YCTpoOICTBA M NpaKTHUECKOE NpUMEHEeHHe: (PoTodaemMeHT, (OTOAaTUUK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu
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®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozenb atoMa. [locrynarer bopa. Usnydenue u normnomeHue GOTOHOB IpU MEPEXoe aroma C
OJIHOT'O YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CekTp ypoBHEHN 3HEPIUHU aTOMa BOJIOPOJIA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE HU3JIyuEHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

OrnpezeneHne JIMHBI BOJIHBI Jlazepa.

Habmroienue nuHedvaTbiX CeKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Hab6ntonenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTHI, JOKa3bIBAIOIIHNE CII0KHOCTb CTPOEHUS SApa. OTKpBITHE PaMOAKTUBHOCTH.
OmneiTel Pesepdopaa no onpeneneHuio coctaBa paaruoakTUBHOro uzinydenus. CoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue paqnoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpsiTHE IpOTOHA U HelTpoHa. HyknonHas monens spa ['eitzen6epra—Banenko. 3apsin
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usnyueHue. 3akoH
PaaMOaKTUBHOIO pacnaja.

OHeprus CBA3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT macchl spa.

S nepusle peakuuu. [lenenue u CUHTE3 SAED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NHEpCHEKTUBBI  SAEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIE B3auMoelcTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYeCKHe YCTpOWCTBA M NMPAKTHYECKOE NMPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CUéTunK MOHM3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanue TPEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oransl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYCHHE aCTPOHOMUHU.

Bun 3Bé3nHoro HebGa. Co3Be3aus, ipKkre 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBHKEHUE.
ConHeuHas cucrema.
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Connine. ConHeyHas akTUBHOCTh. Mcrtounumk sHepruum CosHIIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKU. J[narpamMmma «CHeKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI INIABHON
[IOCJIE0BATENbHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JuId  3BE3  IJIaBHOMU
1ocje0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHN U 3BotoLnu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE AbIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabumroneHnss HeBOOPYKEHHBIM IJ1a30M C MCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o01marmniee noBTOpeHne

Ponp ¢u3mku w acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEeKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B COBPEMEHHOMI
HAYYHOH KapTHHE MHpa, poOib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
¢du3nvecKkoil KapTuHe MHUpPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUMN O MPUPOJIE.

MexnpeaMeTHbie CBSI3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce ocyliecTBIseTCS € Y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€Hl C KypcamMH MaTeMaTUKH, OWOJOTHH, XUMHH,
reorpauu ¥ TEXHOJOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJIEHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIIEPUMEHT, MOJACIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIHIA,
NPU3HAKYU TOJ00MS TPEYTOJIbHUKOB, ONpeeIeHNE TUIOMAAN TUIOCKUX GUTyp 1 00bEMa Tell.

buonocus: anekrpudeckue BICHUS B )KUBOU MPUPOJIE, KoeOaTeNbHbIe IBMKCHUS B )KUBOM
IIPUPOJIE, ONITUYECKHE SIBICHUS B XKUBOU MPUPOAE, AEHCTBUE palalliy Ha )KUBbIE OPraHU3MBbI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYeCKass CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (PoTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: NTMHUM DJIEKTPOIIEpead, T€HEPATOP MEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEID,
UHAYKIMOHHAs TeyYb, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHKA, COJIHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA
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OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero oopazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «Du3Mkay» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHOHHBIM IIEHHOCTSM POCCHIICKOro  oOIIecTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX T'Pa)KTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAaMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1IaHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCUMCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B TOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 3cTeTH4ecKOro BOCIIMTAHUS

HCTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM chepam mpodheccuoHanbHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IITaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

MJIAHUPOBAHUE U OCYIIECTBIIEHUE IEVCTBUM B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
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pacIIMpeHHe OIbITa JICATEIBPHOCTH OKOJIOTMYSCKOW HamNpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pru3muKe;

7) HEHHOCTH HAYYHOT0 TIO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHHE IICHHOCTH HAyYHOH JIeATEIIBHOCTH, TOTOBHOCTh B IIPOIECCe M3YYCHHS (DU3UKU
OCYIIECTBIIATH IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JICATSIIBHOCTh MHINBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jloruyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNENATh UEIU ACSITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IEISAM,
OIICHUBATh PUCKHU MOCJIECACTBUI JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBarebCKkue AeiCTBHA:

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIFOUEBBIMU TMOHATUSIMH M METOAaMHU (HU3UUYECKOM
HAyKH;

BIIQJICTh HABBIKAMHU YYEOHO-MCCIEOBATEIBCKON M MPOEKTHOM NEATETLHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHUS 3a/1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOJ0B MMO3HAHUS;

BIAJETh BHUJAMH JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWS, €r0 HMHTEpIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE PU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh MPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PeIIeHHs], HAXOAUTh apTyMEHTHI JIJIS JJ0KA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYICHHBIC B XOJI€ PEIICHUS 3a/1a4U Pe3yabTaThl, KPUTHUYECKH OIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM
qrclie TPU U3YYeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh NMePEHOCUTh 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IACTh KUZHEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

PabGora ¢ undopmaunmeii:
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BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP’KaHUs U3 HCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYLIECTBJISATh IIOMCK, aHAIM3, CHUCTEMATHU3alMI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3a/lad C COOJIOICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(DOPMALIMOHHOM 6€30I1aCHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COAEpX aHUs B pa3IWyHbIX QopmaTax ¢ Yy4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTIEBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpeICTaBICHUS
U BU3yaJIU3allHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOM NESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1aratb CBOK TOUKY 3pPEHHUSl C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPECTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBHUIYAIbHOU PAaOOTHI;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

MPUHUMATh LIETM COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JIEMCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, paclpeeisaTh POJIM ¢ YYETOM MHEHUM
Y4aCTHUKOB, OOCYXKAATh PE3yJbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOT0 YY4aCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE TMPOEKTHI, OLIEHUBATh HMJIEU C TO3UIIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABAaTEIbHYIO AEATENbHOCTh B 00JacTH (UMK U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHMs] PacYETHBIX M Ka4eCTBEHHBIX 3a]ad, IJIaH
BBIMIOJTHEHUSI TMpPAKTUYeCKod paboThl € Y4ETOM HUMEIOHIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHI;
JlaBaTh OLEHKY HOBBIM CUTYaLlHsM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIcHHUE;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 0071acTU (PU3HUKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:
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JaBaTh OLIEHKY HOBBIM CHUTYallMsSM, BHOCUTb KOPPEKTUBBI B AESTEIHHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICITUTENBHBIX MTPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pE(IICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B mporecce OCTHX EHHS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOrPaAMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEANOoaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PAa3BUTHS COOCTBEHHOM SMOIMOHANIBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryIHPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTDH aJalTUPOBATHCS K IMOIIMOHATBHBIM U3MEHEHHUSAM U MIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpEMIIEHHE K AOCTIDKEHHIO IeNd U yCIHexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S M3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOILIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHMIUKTHL.

INMPEJIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAayyHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTMH, B IPAKTHYECKON
JESATEIIBHOCTH JIIOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACATIbHBIA Tra3, MOJENIU
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUU
buznyeckux 3aaay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tel, Tudy3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE paBHOBECHE, HCMAapeHue, KOHJAEHCAlus, IUIaBJIEHHE, KPHUCTaIM3alus, KHUIEHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIIEHHE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJly MapamMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax, JIEKTpU3alus Tej, B3auMOJeicTBHE
3apsoB;
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OINKCBHIBATh MEXAHUYECKOE JIBUXKEHUE, MCIOJNIb3Ysl (PU3NYECKHE BEIUYMHBI: KOOPJIUHATA,
yTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUla, UMIYIbC Teld, KMHETHYECKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUECKass MOUIHOCTH;, MpHU
OTKCAaHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI NCIOIb3yEMbIX BEJTMUMH, UX 0003HAYCHHUS
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3MUYECKYIO BEIHUMHY C IPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3Ys
(du3nyeckue BEJMYMHBL: JIaBIECHUE Ta3a, TeMIepaTypa, CpelHsAs KHUHETHYecKas SHEeprus
XaOTUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJMUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIS; IPU OTMIMCAHUH MIPABHIBHO TPAKTOBATh (DU3MYECKUI CMBICI HCIIOJIb3YEMbIX BEJTHUNH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUUYECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3ys (PU3NUYECKUE BEITUUMHBL AJIEKTPUUECKUI 3apsi, 3JIEKTpUUYEecKoe IMole,
HanpspKEHHOCTh  II0JIS, IIOTEHLMAJ, PA3HOCTh IOTEHUUAIOB; IPU ONUCAHUM IIPABHIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO003HAUEHUS M EIUHULIBL
yKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMHU BEIIMYHMHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3axkonsr HbroTOHa, 3aK0oH coXpaHeHUs
MEXaHUYECKOM dHEPruu, 3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBblil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKkoH KysoHa, Ipu 3TOM pa3iuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IPaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBUS MX O€30M1aCHOTO UCIOIb30BaHUS B IOBCEIHEBHOM KU3HU;

BBITMIOJHATh 3KCIIEPUMEHTHl 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHuil, Mpu 3ToM  (HOpMyIHpOBaTh
npobaeMy/3agauy ¥ rMIoTe3y yueOHOro 3KCrepuMeHTa, COOMpaTh yCTaHOBKY U3 PEJI0KEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIAATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXTy GU3MUECKUMHU BEIMUYMHAMH C UCIIOJIB30BAHUEM MPSMBIX
U3MEpPEHH, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHpPOBATh pPE3yJbTaThl IOJYYEHHOM
3aBHCUMOCTH (PU3UYECKUX BEJIUYUH B BUJIE TAOIHI U TPapUKOB, J1€1aTh BHIBOJIBI 10 pe3yJibTaTaM
UCCIIEJOBAHMSI;

coOuoiaTh IMpaBuia O€30MacHOro TpyJa NpU MPOBEISHUM HCCIEIOBAaHHM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/JlaHHOM (U3WYECKOM MOJENblo, HCIONb3Ys
¢buznyeckue 3aKOHbI M MPUHLIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3UUECKYIO
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MOJIeJIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,

IPOBOJUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MYECKON BEIIMYHHEI,
pelaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIEMIOUYKY

paccyXIeHU C ONIOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAaHMsI, WHTEPIpPETallMd M MpPEJCTaBIeHHUs y4yeOHOM M HaydHO-
HOMNYJISIPHOM MH(OPMAIUK, TOJIyYeHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
HOJIy4aeMyro HH(opMaIuio;

IPUBOAUTH MPUMEPBl BKJIAJa POCCUICKUX M 3apyOEkKHBIX YyUEHBIX-(U3MKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [ 00€CTICUeHUS
0€301acHOCTH MPU O0pAIIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMH yCTPOHCTBAMU, Uil COXPAHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT'0 TIOBEACHHUS B OKpY KaloOIIel cpese;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpeneNiiarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTAaHAAPTHBIX CUTYyallUsX, aJleKBaTHO OLCHMBATH BKJAJ KaKJOTO0 U3 YYaCTHHKOB IpYIIIbI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:

JIEMOHCTPHPOBATh Ha MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KApTUHBI MHUPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUPA;

YUUTBIBATh TIPAHMLBI TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
JJIEKTPUUECKUH 3apsi]l, Iyd CBETa, TOUEYHbII HICTOUHUK CBETA, A€pHAst MOJIEIIb aTOMAa, HYKJIOHHAs
MO/IeNIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NYEecKHX 3a/1ad;

pacrio3HaBaTh (pU3MYECKUe SBJIEHUS (MIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHM M KBAaHTOBOM (DM3MKH: AJIEKTpUYEcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMarHWTHas
WHIYKIWS, JCHCTBHE MAarHUTHOTO TOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Audpakiuus W HOJAApU3aLUs CBETa, JAMCIEpCUsi CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAsI PaIiOAKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (dJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCIIONB3YS (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, CHiIa TOKa, 3JIEKTPHUUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHINAJIOB, JIEKTPOIBUKYIIAS CHIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuwia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4YacToTa KoseOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U cujla TOKa B IPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosieOaHui, (OKYCHOE pacCTOSIHUE M ONTHYECKas CWJa JIMH3BI, MPU OMHCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SIBJICHHUS W TIPOLECCHI, HCIONB3Yys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
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UMIyasC (OTOHA, MEpPUOJ ToJypacmajna, SHEPrus CBSI3U AaTOMHBIX SJA€p, MPU ONHUCAHUU
IMPpaBUJIbBHO TPAKTOBATH (1)PI3PI‘-I€CKI/II>1 CMBICJI HCIIOJIB3YCMbIX BCJIMYUH, HX 0603Haqu1/1;1 n
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BCIIMYHMHAMMU, BBIYUCJIATH 3HAYCHUC (1)H3H‘-I€CKOI>1 BCIIMYHHBI;

AHAJIN3UPOBATH (1)I/I3I/I‘-I€CKI/I€ MpouecChbl U ABJICHHA, HCIIOJIb3YS (1)I/ISI/IHGCKI/I€ 3aKOHbI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTEIbHOIO U MAPAICIBHOIO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHUe DiHIITelHa U1t HoTodPdeKTa, 3aKOH COXpAaHEHUS YHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCa, 3aKOH COXPAaHEHUs IEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHHUS MAacCOBOIO 4YMCIIa,
noctynarel bopa, 3aKOH paguOaKTHMBHOIO pachajga, MpU 3STOM pa3iuyaTh CJIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKEHUE W YCJIOBHS (TpaHUIIBI, 001acTH)
IMPUMCHUMOCTH;,

OTIpEIeIIATh HAaIpaBJIICHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSl MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIHUCHIBATH N300paKeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIIEPUMEHTHl 10 HUCCIEIOBAHUIO (PU3NYECKUX SBICHUN M MPOLIECCOB C
UCTIOIb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWH: Tmpu 3TOM  (OPMYIHPOBATH
npobieMy/3agady ¥ THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 TPEAJIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYHWICCTBIATL HPSAMBIC W KOCBCHHBLIC HW3MCPCHUA (1)I/IBI/II-IGCKI/IX BCJIIMYUH, IIpU 3TOM
BBIOUpATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIICHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCIOIB30BAHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATHb YCTAHOBKY, (DMKCHPOBATH PE3yIbTAThl MOJYYEHHON 3aBUCHMOCTHU
buznyecKuX BENMWYMH B BHAE TaOMUIl M TpaduKOB, JelaTh BBIBOABI IO pe3yabTaTam
UCCJIEJIOBAHUS;

coOnronarh mnpaBuia O€30MacCHOrO TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4E€OHO-UCCIIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
WCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemiate pacu€THbIe 3aJaddl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONIb3Ys
dbuznyeckre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHsI 33/1a4i BEIOUPATh (PUZNUYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJYUEHHOTO 3HAYeHUS (PU3NUECKO BETHMUNHBI,

peiiaTb KAa4YC€CTBCHHBIC 3aadu: BBICTpAaWBATHh JIOTMYCCKH HEIIPOTUBOPCUMBYIO ILCIIOYKY
PacCyXXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

HCIIOJIB30BAaTh IPU PCIICHHUN y‘Ie6HBIX 3aaa4 COBPEMCHHEIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHHUS, HWHTEPIPETAlMHd U TPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
MOMYJISIPHOUM MHGOPMAITUH, TOTYYEHHOM U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHATTM3UPOBATh
MOJTy4aeMyr0 HHPOPMAITHIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB ¥ TEXHUYECKUX YCTPOMCTB, pa3inyiaTh
YCIIOBUS UX 0€30MacCHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOeXHBIX YU4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;
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HCIIOJIB30BATh TCOPETUUCCKUEC 3HAHUS I10 (1)I/ISI/IK€ B HOBCG,Z[HCBHOﬁ KU3HU I obOecreyeHus

0€30MacHOCTH TIPpU OOpPAIIEHUH C MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, JJISI COXPAHEHUS

3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpee;

paboTatk B IpyIIe ¢ BHITOJHEHUEM PAa3IUYHBIX COIUATBHBIX POJICH, MIIaHUPOBATh paboTy

TPYIIIBI,

paLMOHAIILHO — PACIIPENEIIATh

00SI3aHHOCTH | IJIaHUPOBATb  ACATCIIBHOCTL B

HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLICHMBATh BKJIAJ| KaXJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.
TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
N HaumenoBan KosamuecTBo yacos JJIeKTPOHHbIE
© | He pa3IesioB (undpoBbIe)
n/ Bcer  KoHTpoabH IIpakTHyeck
H TeM oOpa3oBaTesibHbIE
n ble paboThl ue padoTbl
NMPOrpamMmbl pecypchl
Pazpen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
)
em;znca " bu6mmoreka [IOK
METO/TBI
11 8 4 https://m.edsoo.ru/7f41b
HAYYHOTO
fr2
MO3HAHUS
Uroro no pazneny 4
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 9 https://m.edsoo.ru/7f41b
f72
bu6mmoreka [JOK
2.2 JuHamuka 10 https://m.edsoo.ru/7f41b
f72
3aKOHbI bubnmuoreka [JOK
2.3 COXpaHEHUs B 10 1 1 https://m.edsoo.ru/7f41b
MEXaHHKE f72
Uroro mo paszneny 29

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

ggﬁgjiﬂ o Bu6morexa [IOK
3.1 YPHO™ 14 1 https://m.edso0.ru/7f41b
KUHETHYECKON
fr2
TEOPHUH
OCHOBBI bubnuorexa [JOK
3.2 TEPMOIMHAMH 11 1 https://m.edsoo.ru/7f41b
KN fr2
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ArperaTHble
COCTOSIHUS bu6mmoreka [JOK
3.3 BEIIIECTBA. 10 https://m.edsoo.ru/7f41b
®da3oBble f72
MIePEXOIbI
Uroro mo pazneny 35
Pa3nen 4. 3JIEKTPOANHAMUKA
S eKTPOCTATI bubmuorexa [JOK
4.1 P 14 1 https://m.edsoo.ru/7f41b
Ka
fr2
ITocTosiHHBIN
AIEKTPUUECKHU bubmmoreka [JOK
4.2 i1 Tok. Toku B 17 1 https://m.edsoo.ru/7f41b
Ppa3InYHBIX f72
cpemax
Utoro no pazneny 31
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOBIIO 102 3 3
I[TPOI'PAMME
11 KJIACC
N HanmeHoBamme Konn4yectBo 4yacos DJIEKTPOHHBIE
(uu¢pposbIe)
n/  pasgenoBuTeM Beer Kourpoasn — IIpakrunyeck
o0pa3oBaTejibHbIE
1| MporpamMmMbl 0 ble padoThI ue padoTsl
pecypcsl
Pazpen 1. JIEKTPOJJUMHAMMUKA
M
HO?IF:HTHOG bubmorexa [JOK
1.1 ] 11 1 3 https://m.edsoo.ru/7f41
ONEKTPOMarHuT
c97c
Hasi UHAYKLIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
M
; eRAHpecKHe Bubmorexa [JOK
2.1 9 1 https://m.edso0.ru/7f41
DIIEKTPOMArHUT

HbIE KOJICOaHUS

c97c
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MexaHudeckue BuGmorexa [IOK
2.2 1 5 https://m.edsoo.ru/7f41
BJIGKTPOMaFHI/IT
c97c
HBIC BOJIHBI
bu6nuoreka [IOK
2.3 Onruka 10 https://m.edsoo.ru/7f41
c97c
Hroro mo pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBEI
CHeLHUaIbHOM
3.1 Teopuun
OTHOCHUTEIIEHOCT

u

Hroro no pasneny

4

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
c97c

Paznea 4. KBAHTOBAS ®U3UKA

DJIEeMEHTBI bubmuorexa [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41
OIITUKH c97¢
bubmuorexa [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41
c97c
bu6mmoreka [IOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41
c97c
Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

ONEMEHTHI
5.1 aCTPOHOMHH U
acTpOpU3UKHU

Hroro no pasneny

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

7

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
c97c

06006112 bu6muoreka [JOK
6.1 ooHanomee 4 https://m.edsoo.ru/7f41
MOBTOPEHUE
c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
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OBILIEE

KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68 4 7

B ¢enepanbHbIX 1 perHOHAIBHBIX MPOLEAYPAX OLCHKH KayecTBa 00pa30BaHMs UCIOIb3YETCs
nepedyeHs (KoaupuKaTop) pacmpelesieHHBIX [0 KilaccaM IpOBEpsieMbIX TpeOOBaHUN K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPEIHETO 00IIEero 00pa3oBaHUs

H DJICMCHTOB COACPIKAHUA T10 (I)I/ISI/IKC.

IIpoBepsiemble TpeOOBaHUSI K pe3yJbTaTaM OCBOEHHMSI OCHOBHOI 00pa3oBaTe/IbHOM
nporpammbl 10 (kaacc)

Kox
[IPOBEPSIEMOTO
pe3ynbTarta

[IpoBepsieMble  MpEIMETHBIE  PE3YJIbTaThl  OCBOCHHS  OCHOBHOM
00pa3oBaTebHON MTPOrpaMMBbl CPETHETr0 0011Ier0 00pa3oBaHUs

10.1

JleMOHCTpHpOBaTh Ha TpHUMEpax poib W MecTo (HU3UKH B
GbopMUPOBaHUN COBPEMEHHOW HaydyHOW KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TE€XHUKU U TEXHOJIOTMH, B MPAKTUYECKON JEATEIBHOCTH
monei

10.2

YUYuThIBaTh TPaHUIBI TPUMEHEHUSI U3YUYCHHBIX (DU3NYECKUX MOJEIICH:
MaTepuaibHas TOYKa, WHEpPLHAJIbHAs CHCTEMa OTCYETa, aOCOFOTHO
TBEPIOE TEJIO, UACATBHBIN ra3; MOJACIH CTPOCHHS T'a30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM OJJICKTPUUECKUN 3apsii - TpU pElIeHUU
(du3nyecKux 3a1a4y

10.3

Pacrio3HaBaTh (u3nueckue SBIEHUs (MPOLECChl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYISIPHO-KUHETHUYECKON TEOpuH
CTPOCHHMS  BEIIECTBA W JIEKTPOJAMHAMUKHM: PAaBHOMEPHOE H
[PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHE, CBOOOTHOE MaJIeHuE Te,
NIBIDKEHUE 110 OKPYKHOCTH, HHEPIHs, B3auMoieiicTBre Tel; Auddys3us,
OpOYHOBCKOE JIBU’KEHUE, CTPOCHUE KHUJIKOCTEN M TBEPABIX

TCJI, ©BMCHCHUC 00BEMa Ten IIpU Harp€BaHnuu1 (OXJ'Ia)I(I[eHI/II/I), TCIIJIOBOC
[PABHOBCCHUEC, MCIAPCHUC, KOHJACHCAlWs, INIABJICHUC, KpHUCTAJIM3alus,
KHUIICHUEC, BJIAJKHOCTH BO34YyXd, IMOBBIMICHUC HABJICHUA TI'a3a IPU €Tro
HAarp€BaHHU B 3aKPBITOM COCYAC, CBA3b MCKAY MapaMETpaMH COCTOSHUA
ra3a B U30IIPOLECCCAX; DJICKTpU3alus TCII, B3aUMOJCHCTBHE 3apss 0B

104

OnucelBaTh MEXaHWYECKOE JIBM)KEHUE, HCIONb3ysSd (QU3NYecKue
BEIIMYMHBI: KOOPAMHATA, IYTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tella, CWIa, WMIYJIbC Tejla, KHHETUYECKash OHEprus,
MOTEHIMAJbHAs OSHEPrus, MeXxaHudeckas paloTa, MeXaHHUYecKas
MOIIHOCTb; TIPU OMUCAHUH MPABUILHO TPAKTOBATH (PU3UUYECKHUI CMBICIT
MCIIOJIb3YEeMbIX BEIMYMH, MX O003HAUEHUS W EJMHUIBI, HAaXOJUTh
(bopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C IPYTHMMH
BEJIMYUHAMU

10.5

OnHCHIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TCJI U TEIIJIOBBIC SIBJICHUA,
HCIIOJIb3Y (I)I/I3I/I‘-ICCKI/IC BCJIMYMHBI: JAaBJICHUC Tra3za, TCMIICpaTypa,
CPCOHAA KUHECTHUYCCKAsA OHCPIuA XaOoTHUYCCKOI'o JABHUKCHHUSA MOJICKYII,
CpCAHCKBaApAaTUYHAA CKOPOCTb MOJICKYJI, KOJUYCCTBO TCIJIOTHI,

BHYTpPEHHSs1 SHEprus, padoTa raza, KoaGUIHEHT MOJe3HOTO AeCTBHS
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TEIUIOBOTO  JIBUTaTeNs; MpU ONUCAHUM TPaBUIBHO TpPAaKTOBATh
(GU3MYECKUH CMBICT WCIONB3YeMbIX BEIUYHH, WX OOO3HAYCHUS U
eAVHUIIBI, HAXOAUTh (POPMYIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYMHAM

10.6

OnucelBaTh M3YyUYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BelIeCTBA U
DIIGKTPUYECKUE  SBJIICHUS  (TMPOIECCHI), HCHONB3YyS  (PU3NYCCKUE
BEJIMYMHBIL: JNEKTPUYECKUN  3apsij, ANIEKTpUYECKOe  TOJe,
HaIMPsSHKEHHOCTh  TOJIA, MOTEHIMAN, Pa3HOCTh NOTEHIMAIOB; IpHU
OMKMCAHUU MPABUWIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOIb3YEMbIX
BEIMYMH, WX OOO3HAYCHHWS W EIAWHHMIBI; YKa3biBaTh (HOpPMYIHI,
CBS3BIBAIOIINE TAaHHYIO (U3HUECKYIO BETUYUHY C IPYTUMH BEIMYUHAMU

10.7

AQHATU3UPOBATh (PU3MUECKUE TIPOLECChl W  SBJICHUSA, HCIONb3YS
(u3nyeckre 3aKOHbI U IPUHLIUIIBL: 3aKOH BCEeMUPHOTro Tarotenus, 1, Il u
I11 3akoHbI Hbr0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOU YHEPTUH, 3aKOH
COXPaHEHHUs UMITyJIbCa, IIPUHLINII CYIIEPIO3ULINH cull,
[IPUHLIMIIPABHONPABUS UHEPIMAIBHBIX CUCTEM OTCUETA; MOJIEKYJISPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHMsI BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeHEl KHWHETHMYECKONW SHEPrMM TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
A0COJIIOTHOW TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJMHAMMKH; 3aKOH
COXPAaHEHHs DIEKTPUYECKOTrOo 3apsna, 3akoH Kyiona;, npu 5Tom
pas3inyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe
BBIPAKEHHE U YCJIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbBIE NPUHLMIIBI JACHCTBHS MAIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YyCIOBUS MX O€30MacCHOTO
1ICII0JIb30BAHUS B IIOBCEIHEBHON KHU3HU

10.9

BrLI1oIHATE OKCIICPUMCHTHI 110 UCCIICAOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUU U
[IPOIIECCOB C MCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUIA; TIPU
bToM (GOPMYIUpPOBATh MpoOseMy (3amady) W THUMOTE3y Yy4yeOHOTo
DKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY W3  TMPEIJIOKEHHOTO
000py10BaHUsl, MPOBOJIUTH ONBIT U (POPMYIHPOBATH BHIBObI

10.10

OcymiecTBiATh MpsIMbIE W KOCBEHHBIE HU3MEPEHUs (U3NYECKHX
BEJIMYMH; IPU ATOM BBIOMPATH ONTHMAJIbHBIA CIIOCOO M3MEPEHUs U
MCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

10.11

VccnenoBaTh 3aBUCHUMOCTH MEXAY (QU3NYECKUMHU BEIMYMHAMH C
MCIIOJI30BAHUEM MIPSIMBIX W3MEPEHMM; IPU 3TOM KOHCTPYHpOBATb
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJTYYEHHONH 3aBUCHUMOCTH
(bu3n4YecKUX BEIMYUH B BUJE TaOIMIl U TpaUKOB, J1eJIaTh BHIBOJBI 110
pe3yabTaTaM MCCIEJOBAHUS

10.12

CoOnromate mpaBwiia  0e30mMacHOro  TpyJda TMpH  MPOBEACHUU
MCCIEIOBAaHUM B paMkKax Yy4eOHOTO JKCIEpUMEHTa, Yy4eOHO-
MICCIIEIOBATENILCKOW M TPOEKTHON AEATENbHOCTH C MCIOJIb30BaHUEM
3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacuéTHble 3a7a4d C SIBHO 33JlaHHON (DU3MUECKOW MOJECIBIO,
MCIIONB3Ysl (PU3MYECKHe 3aKOHBI M TIPUHIIMIBI, HAa OCHOBE aHAIM3a
YCIOBHSL  3a/Jauyd  BBIOMpaTh  (PU3UUYECKYI0O MOJENb, BBIICIATH
(u3nuecKue BEeTUYUHBI U (DOPMYIBI, HEOOXOIUMBIE IS €€ pelIeHHs,
[MPOBOJIUTH PACUETHI U OLICHUBAThH PEATBLHOCTH MOJYYSHHOTO 3HAYCHUS
(bU3MYECKOI BETUIHHBI

10.14

PemraTts Ka4YC€CTBCHHBIC 3aJadu: BBICTpanBaTh JJOTHYECKHU
HCIIPOTUBOPCUUBYHO LICIIOYKY paccyxcﬂeHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBLIC

3aKOHBI, 3aKOHOMCPHOCTH U cbnanecxne SABJICHUS
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10.15

Vcnonp30BaTh MpU  peHIeHMH y4eOHBIX 3aJady  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTUH JJIsi TIOWUCKA, CTPYKTYpPHPOBAHUS,
WHTEPIPETAllM U TpeACTaBiIeHHs] Y4eOHON M Hay4YHO-NOMYJISIPHOM
WH(POPMALUY, TOJYYSHHOW W3 pa3IMYHBIX MCTOYHUKOB; KPUTHYECKH
QHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIHIO

10.16

[IpuBOANUTH TIpUMEpPHI BKJIAJa POCCHMCKUX U 3apyOEkKHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAYKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIErO
MUpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

lcronp30BaTh TEOPETHYECKUE 3HAHHS MO (U3MKE B IMOBCEIHEBHOMN
PKU3HU JJIs1 oOecriedeHrsl 0€30MacHOCTH TpH o0paleHuu ¢ mpubdopamu

U TCXHUYECKUMH YCTPOWCTBAMH, U COXPaHEHHs 3/I0pOBbS U
COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

10.18

MIAHUPOBATH
00513aHHOCTH

PaboTath B T'pynme€ € BBIIIOJHCHHUEM PA3JIMYHBIX COIHAJIBHBIX poneﬁ,

CUTyaIUsiX, aJCKBATHO OLICHUBATh BKJIAJ KaXIOTO W3 YYaCTHHUKOB
pyNmbl B pellieHUe paccMaTprUBaeMoil mpoOIeMbl

paboTy  Tpynmbl, pPalUOHAIBHO  PaCHpPEleisTh
U IUIAHUPOBATH JEATEIBHOCTh B  HECTAHJAPTHBIX

IIpoBepsiembie 3JjieMeHThI coaep:kanus (10 kiacc)

Kon Kon npoBepsiemoro  [[IpoBepsieMble 371€MEHTBI COEPKaHUS
paszena IIeMEHTa
1 OU3UKA 11 METOZIbI HAYYHOI'O ITO3HAHN A
11 @usuka - Hayka O mnpupoae. HaydHble MeTOnbl MO3HAHUA
OKpY’Karoliero Mupa. Posib skcriepuMeHTa u Teopuu B Ipolecce
[103HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE
1.2 MojenupoBaHue U3NUECKUX SIBIEHUH U mporeccoB. Hayunbie
runore3bl.  Pu3nYecKkue 3aKOHbBI M TEOpUU. ['paHuUIBI
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBUS.
Posib 1 MecTO (pr3HKU B GOPMHUPOBAHUN COBPEMEHHOM Hay4YHOI
KapTUHBI MUPA, B IPAKTHYECKON AEATEIbHOCTH JII0IeH
2 MEXAHUKA
2.1 KMHEMATUKA
2.1.1 Mexannueckoe nBHkeHHEe. OTHOCHUTENBHOCTh MEXAHHUYECKOTO
nerkeHus. Cucrema orcuéra. TpaekTopust
2.1.2 [lepemernienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MIHOBEHHas
CKOPOCTh) U YCKOPEHHE MAaTepUAIbHON TOUYKHU, UX MPOEKIIUU HA
0CH CHCTEMBI KoopAuHAaT. CJI0KEHHE NIEPEMEIIEHNIN U CIIOKEHUE
CKOpOCTEen
2.1.3 PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE.
['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH
U IIepeMeleHNs] MaTepHabHOW TOYKH OT BpEMEHHU
2.1.4 CB00OOHOE MTajieHne. Y CKOpEHUE CBOOOTHOTO TTaJACHUS
2.15 KpuBosnHeliHOE  JBWKEHUE.  PaBHOMEpHOE  JIBUKEHHUE
MaTepUaIbHOW TOYKHM TO OKPY)KHOCTH. YTJIOBasi CKOPOCTb,
nuHeHas ckopocTs. Ilepuoa u yacrora. LlenTpocTpeMuTensHoe
YCKOpEHHue
2.1.6 TexHUuecKue ycTpoWCTBA: CIIHUIOMETP, ABM)KEHHE CHapsIIOB,
[IETHbIE U PEMEHHbIE Nepeaun
2.1.7 [IpakTideckue paboThl. V3MepeHHe MrHOBEHHOM CKOPOCTH.
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VccnenoBaHue COOTHOILICHHSI MEXKIY MYTAMH, MPONJAECHHBIMU
TEJIOM 3a IOCJIEAOBATEIbHBIE PABHBIE MPOMEXKYTKH BpPEMEHU
[IPU PaBHOYCKOPEHHOM [BHKCHHHM C HA4YaJIbHOM CKOPOCTBIO,
paBHOW Hymt0. M3ydeHue JBMXKEHUS IIApUKa B  BSI3KOHU
KUAKOCTU.  V3ydueHue — JBIDKEHUS  Tena,  OpOIIEHHOTO
TOPU30HTAIBHO

2.2 JIMHAMUKA

2.2.1 [ IpuHumn otHocurensHocTy ['anunes. [lepsriii 3akoH HproToHA.
MHepuuanbHble CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uimu cui

2.2.3 Bropoit 3akoH HpoTOHa a1 MaTepHallbHOW TOYKH B
nHepuuanbHoit cucreme orcuéra (MCO). Tperuit 3akoH
HproTOHA /17151 MaTepuabHBIX TOUEK

2.2.4 3akoH BcemHupHOro tirorenus. Cuia Tsxectu. IlepBas
KOoCMUYecKasi ckopocTb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHsI CKOJIbKEHUS U cuila
Tperust mokosi. Koaddunuent tpenus. Cuia cOnpoTHBICHUS
[pY ABWDKEHHUH TeJla B )KUJAKOCTH WM Ta3e

2.2.7 [locTynatenbHOoe M BpalaTeIbHOE [BUKEHHE aOCOIIOTHO
TBEPAOIO Tena

2.2.8 MOMEHT CUJIbl OTHOCHUTEIBHO OCH BpaiueHus. [lmedo cuibl
'Ycnosus paBHoBecust TBEpAoro tena B UCO

2.2.9 TexHuueckue  ycTpoMCTBa: NOJNUINIHUKY,  JIB)KEHUE
MCKYCCTBCHHBIX CITYTHHUKOB

2.2.10 [IpakTueckue paboTel. M3ydyenue aBmkeHus Opycka IO
HAKJIOHHOW IUIOCKOCTH TIOf JEHCTBHEM HECKOJBKHUX CHIL.
lccnenoBaHue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HHMKAIOIIUX B
nedopMupyeMoi pyKuHe U pE3MHOBOM 00pasIiie, OT BETUYHHB]
ux nedopmanuu. MccnenoBanue ycaoBuid paBHOBECHUS TBEPIOTO
TeJa, HIMEIOIIETO OCh BPAICHHS

2.3 3AKOHBI COXPAHEHN S B MEXAHUKE

2.3.1 VMmynbc MaTepuabHOM TOUKH, CUCTEMbI MAaTEPUATbHBIX TOYEK.
VIMmysibe CHITBI M I3MEHEHHE MITYJIbCa Tea

2.3.2 3akoH coxpaHeHus umnynbsca B MCO. PeakTHBHOE IBUXKEHHE

2.3.3 PaboTa cuiibl

2.3.4 MOIIIHOCTE CHIEI

2.3.5 Kunernyeckass SHeprusi MarepuajbHOM TOukH. Teopema o
KHHETHYECKOW YHEPTUU

2.3.6 [lorenunanbHas 3Heprus. lloTeHuumanbHas SHEprus yrIpyro
neopMHpOBaHHONW TPYKUHBL. [loTeHIMaNbHAs SHEPrUsl Tena
BOJIN3H TOBEPXHOCTH 3eMITH

2.3.7 [loTeHnManbHBIE W HEMOTEHIHAaTbHBbIE CHIBL. CBs3b pabOTHI
HETIOTCHIINAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHWYECKOH SHEPTHH
CHCTEMBI TeJl. 3aKOH COXPAaHEHUs] MEXaHUYECKON SHEPruu

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHMS

2.3.9 TexHU4YecKrne yCTpOMCTBA: ABUKEHUE PAKET, BOJOMET, KOTep,
NpY>KUHHBIN TUCTOJIET

2.3.10 [IpakTiueckue paboThl. V3yueHue cBA3M CKOpOCTEHl Tesl mpu

Heynpyrom ynape. MccrnemoBanue CBsI3M pabOThI CHIIBI C

M3MECHECHHEM MEXaHMISCKOM OHEPIrHUHU TCJa
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MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1 OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU
3.1.1 OCHOBHBIE TIOJIOKECHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOpHHU.
bpoyHnoBckoe apmwkenue. Judpdys3us. Xapakrep NBUKEHUS H
B3aMMO/ICHCTBHUS YaCTHUI] BEIIECTBA
3.1.2 Mojenu cTpoeHus Ta30B, >KUIKOCTEHM M TBEPIBIX TEl U
00BSICHEHNE CBOMCTB BELIECTBA HA OCHOBE ATUX MOJIeJIeH
3.1.3 Macca monekyn. Konmnuecto Bemectsa. [locrostaaas ABoraapo
3.1.4 TemnnoBoe paBHOBecue. Temneparypa u e€ nsmepenue. lllkamna
reMriepatryp Llenbcus
3.1.5 Mogenb uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KHHETUYECKOU TEOPHH UICAITbHOTO ra3a
3.1.6 AOCONIOTHAs TeMIepaTypa Kak Mepa CpeaHell KUHETHYEeCKOH
HHEPTUH TEIUIOBOT'O ABKEHU yacTull rasa. lllkana temmepaTyp
KenbpBuHa
3.1.7 YpaBuenue Kianeiipona - Menneneesa. 3akoH JlaibToHa
3.1.8 [azoBbie 3akoHBI. M3omporeccsl B HAEATBHOM Traze ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILECTBA: H30TEpMa, H30X0pa,
n3o0apa
3.1.9 TexHUYeCcKue yCTpONCTBA: TEPMOMETP, OapoMeTp
3.1.10 [TpakTuyeckue paboThl. MI3mMepeHre Macchl BO3IyXa B KIIACCHOM
KoMmHaTe. lccienoBaHHe 3aBHCUMOCTH MEXAY IMapaMeTpamMmu
COCTOSIHUS pa3peKEHHOT0 rasa
3.2 OCHOBBI TEPMO/IMHAMUKHA
3.2.1 TepMoauHaMuueckass ~ cucTeMa.  BHyTpeHHsis — 3Heprus
TEPMOJIMHAMHYECKOM CUCTEMBI M CIIOCOOBI €€ N3MEHEHUS
3.2.2 KonuuectBo TemnoTel W pabota. BHyTpeHHsAs sHeprus
0JIHOATOMHOT'0 WJI€aJIbHOTO Ta3a
3.2.3 Buasl  TeruonepenadyM:  TEIJIONPOBOAHOCTh,  KOHBEKIUS,
n3nydyeHne. Temno€éMKoCcTh Tena. YAenbHas TEemI0EMKOCTh
BeriecTBa. Pacuér komyecTBa TEIIIOTH MIPH TeIUIonepeaaye
3.2.4 [lepBbiii 3aKk0H TepMoauHaMHKU. [IpuMeHeHrne nepBoro 3aKkoHa
TEPMOIMHAMUKHI K M30MPOLIECCaM. I'paduueckas
MHTEpIpeTalys paboThl ra3a
3.2.5 TennoBble MamuHbl. [IpUHIMIBI AEHCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanusi ~ dHEprUM B  TEIUIOBBIX  MAIIMHAX.
Koadduiment nonesnoro aeiicteus (manee - KIIJ[) termooit
Mammsbl. [y Kapao u ero KI1J]
3.2.6 Bropoii 3akoH TepMoauHamMukH. HeoOpatumMocTh MpoleccoB B
npupojie. TeroBble IBUTATENN. DKOJIOTHYECKHE TPOOIEMBI
TEIIO3HEPTreTUKH
3.2.7 TexHUYeCKne yCTPONCTBA: JBUTATENb BHYTPEHHETO CTOpaHUs,
OBITOBOM XOJIOAUIBHUK, KOHJUITUOHED
3.2.8 [IpakTiueckue padboThl. I3Mepenue yneabHO TemI0EMKOCTH
3.3 AI'PEI’ATHBIE COCTOSHUS BEIIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpa3oBaHue W KOHJEHcaus. lcmapeHue W KHIICHUE.
YaenbHass ~— TEIOTa  MApoOOpa3OBaHMSL. 3aBUCUMOCTh
TCMIICPATYPbI KUIICHUA OT JaBJICHUA

3.3.2 AOcofOTHAasT W OTHOCHUTENbHAs  BJIAKHOCTH  BO3JyXa.

Hacellennslil nap
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3.3.3 TBépnoe Tenmo. Kpucrammmyeckue wu  aMmopdHBIE Tela.
AHM30TpOIIUSl CBOMCTB KpucTaiioB. JKuakue KpUCTAUIBI.
CoBpeMeHHbIE MaTepUaIIbI
3.3.4 [1naBiieHne U KpucTaIM3anus. Y aelbHas TEIJIOTa IUIaBIEHUS.
CyOnumarnus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
3.3.6 TexHUYeCKne YCTpPOWCTBA: THUTPOMETP W IICHXPOMETP,
KaJIOpUMETD, TEXHOJIOTMM  TOJIY4YEHHUS COBPEMEHHBIX
MaTeprasoB, B TOM YHClIe HAHOMAaTEePHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTuyeckue paboTel. M3Mepenne BIa)kHOCTH BO3/1yXa
4 OJIEKTPOAMMTHAMUKA
4.1 OJIEKTPOCTATHUKA
4.1.1 OJleKTpU3alusl TeJl. OJeKTpuyeckuil 3apsan. JlBa Buna
DIIEKTPUYECKUX 3apsJI0B
4.1.2 [ IpOBOTHUKY, TUDJIEKTPUKHU U MOJYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
4.1.4 B3anmopeiicTBue 3apsaoB. 3akon Kymona
4.1.5 DnexTpuueckoe nose. Hanpsok€HHOCTD AJIEKTPUYECKOTO MOJIS.
[ [pyuHIMT CYNEPIO3ULINH. JInnnn HaIPsKEHHOCTU
HIIEKTPUYECKOTO TMOJIS
4.1.6 PaboTta cun snexkrpocraTudeckoro mojsi. [lorenuuan. Paznocts
[MOTEHIINAJIOB
4.1.7 [IpOBOAHHMKU M JUANEKTPUKH B TMOCTOSHHOM 3JIEKTPUYECKOM
nosie. J{nanekTpruyeckas NpOHUIIaeMOCTh
4.1.8 OnexTpoéMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO
KOHJIEHCAaTopa. DHEprus 3apsLKEHHOT0 KOHJIEHcaTopa
4.1.9 TexHUYecKue  YCTpOICTBa:  3JEKTPOCKOM,  DIIEKTPOMETP,
HIIEKTPOCTATUYECKAs 3allliTa, 3a3€MJIEHUE 3JIEKTPOnpuOOpoB,
KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP
4.1.10 [IpakTueckue  paboTbl.  M3mepeHue  3I€KTPOEMKOCTH
KOHJICHCATOPa
4.2 [IOCTOSHHBIN DJIEKTPUUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJIAX
4.2.1 YcnoBusL CyHIECTBOBAHMS ITOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
M crounnku Toka. Cuia Toka. [locTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma /1715 yyacTka 1enu
4.2.3 DJIEKTPUUECKOE COMPOTUBIIECHUE. YIETbHOE COMPOTUBIICHHUE
BELIECTBA
4.2.4 [TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEAUHEHHE
[TPOBOJHMKOB
4.2.5 PaboTa snmexkTpudeckoro Toka. 3akoH Jxoyis - Jlenna
4.2.6 MOIIHOCTB JEKTPUYECKOTO TOKA
4.2.7 hiekTponBrkymmas cuna (mamee - OJIC) U  BHYTpeHHee
CONPOTHUBIICHUE HCTOYHMKA TOKa. 3akoH Oma A IONHON
(3aMKHYTOM) 5eKTpuueckoi nenu. Koporkoe 3aMbIkaHne
4.2.8 DJIEKTPOHHAs IPOBOJUMOCTD TBEPABIX METAIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METaJIJIOB oT TEMIEpPaTypHI.
CBEpXIPOBOIMMOCTD
4.2.9 ONEKTPUYECKU TOK B BakyyMe. (CBONCTBa 3JIEKTPOHHBIX
MyJKOB
4.2.10 [TonynpoBonHuku. CoOCTBEHHAs M NMpPUMECHAs MPOBOAMMOCTD
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MOJTYTPOBOIHUKOB. CaoiicTBa p-n nepexoza.
[ToynpoBOTHUKOBBIE TPHOOPHI

4.2.11

OJICKTPUYECKHIA TOK B JJIEKTPOJUTAX. OJIEKTPOJUTHYCCKAS
nucconuanus. JJIEKTPOIN3

4.2.12

JJICKTpUYECKuid  TOK B razax. (CamMOCTOSTENbHBIA U
HECAMOCTOSTEIIbHBIN paspsa. Paznuunsle THUIIBI
CaMOCTOATENIbHOTO pa3psana. Monnus. [lnazma

4.2.13

TexHUYeCKrne YCTPOWMCTBA: aMIEpMETp, BOJBTMETP, PEOCTAaT,
MCTOYHUKA  TOKa,  JJIEKTpOHArpeBaTelIbHbIE  MPUOOPHI,
DIIEKTPOOCBETUTEHHBIC IPUOOPBI, TEPMOMETP

CONPOTUBIICHUS,  BAaKyyMHBIM  JUOJA,  TEPMUCTOPBl U
(bOTOPE3UCTOPBI, TOTYITPOBOIHUKOBBIN JHO]], TAJIbBAHUKA

4.2.14

[IpakTiueckue padoThl. M3ydeHHE CMENIAaHHOTO COETUHEHUS
[PE3UCTOPOB.

3mepenne DJIC wucTOYHMKA TOKAa U €ro BHYTPEHHETO
conporuBieHus. Habmonenne snexrpoimsa

IIpoBepsiemble TpeOGOBaHMS K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTe/IbHOM

nporpammbl (11 kiaacc)

Kox

[IPOBEPSIEMOTO
pe3yibTara

[IpoBepsiembie MIPEIMETHBIC pe3yabTaThI OCBOCHHS OCHOBHOM
00pa3zoBaTebHON MTPOrpaMMBbl CPETHETr0 0011Ier0 00pa3oBaHUs

111

JleMOHCTpHpOBaTh HA TMPHMEpPax poiib U MecTo (Gu3uku B (HOPMUPOBAHHUU
COBPEMEHHOI HayYHOU KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTH, B MPAKTUYECKOW JEATEIbHOCTH JIFOACH, NETOCTHOCTh U €IMHCTBO
(U3UYECKON KapTUHBI MUPA

11.2

YUUTBIBaTh TpaHULIBl MPUMEHEHHUS M3YUYEHHBIX (PU3UYECKUX MOJEIIEeH:
TOYEUHBIN JJICKTPUUYECCKUN 3apsl, AACpHAas MOAECIb aTOMa, HYKJIIOHHAsI MOJIEb
ATOMHOTO Siipa IpU pelieHnu GU3NYECKUX 3a/1a4

11.3

PacrniozHaBaTh (u3nyeckue sBICHUS (IIPOLECChl) U OOBACHATh MX HAa OCHOBE
3aKOHOB SJICKTPOANMHAMHKHN n KBaHTOBOM (i)I/ISI/IKI/II SJICKTpHUYCCKasd
IPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MATHUTHOE JEMCTBUS TOKA,
B3aI/IMOI[€I\/JICTBI/I€ Mar"suToB, OJICKTPpOMAarHuTHas HUHAYKIOUS, HCﬁCTBHG
MarHMUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM W JBIKYIIMMCA 3apsn,
HIIEKTPOMAarHUTHbIE KOJIEOAHUSI M BOJIHBI, PSIMOJIMHEHHOE PaclpOCTpaHEHHE
CBETa, OTPaKEHUE, IPEIOMIICHUE, UHTEephEepeHIHS, TUPPaKLU U TOTAPU3ALIL
cBeTa, Jucrnepcusi cBera, QorosnexkTpuueckuil 3Pdext (dhotodaddexr),
CBETOBOE JaBJIICHHE, BOZHUKHOBEHUE JINHENYATOrO CIEKTpAa aromMa BOJOpOJa,
CCTCCTBCHHAA M HCKYCCTBCHHAA PaIWMOAKTUBHOCTD

114

OnuceiBaTh W3YYCHHBIE CBONCTBA BEIIECTBA (DJICKTPUUECKHUE, MarHUTHBIE,
OIITUYECKUE, DIIEKTPUYECKYIO MPOBOAMMOCTh  Pa3IMYHBIXCPE) 51
HIIEKTPOMATrHUTHBIC SIBJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MUECKUE BETUIHHBIL:
DIIEKTPUUECKUI  3apsid, CHJa  TOKa, OJIEKTPUYECKOEe  HampsDKCHHE,
HIIEKTPUYIECKOE COMPOTHUBIICHHE, Pa3HOCTh moTeHnuanos, J/C, padora Toka,
MHAYKOWS MAarHuTHOI'O I1OJIA, CHUJIa AMnepa, cuJia HopeHua, HHAYKTHBHOCTDH
KaTYIIKH, SHEPTUS DJIEKTPUIECKOTO0 U MAarHUTHOTO TOJEH, Mepro U 4acToTa
KoJeOaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsjJ M CHiia TOKa B IMpoIecce
FapMOHUYECKHX DIIEKTPOMATHUTHBIX KoleOaHMid, (POKYCHOE PpACCTOSHHE U
ONTHUYECKasl CUJIA JIMH3bI; IPU ONMUCAHUM MPABUIIBHO TPAKTOBATh (hPU3MUECKUN

CMBICJI HCIIOJIb3YCMbBIX BCJIHWYWH, HUX 0003HaYCHUS U CAWHUIIBI, YKa3bIBATb
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dbopMyIbl, CBS3bIBAIOUINE JAHHYIO (PU3UYECKYI0 BEIWYMHY C JIPYTUMHU
BEJITMYUHAMU

115

OnucelBaTh M3Y4YECHHBIE KBAaHTOBBIC SIBICHHS U IIPOLECCHI, HCIIONb3Ys
(u3nUecKrue BETUYHUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETA, PHEPIUsS U MMITYJbC (POTOHA, MEPHOJ MOIypacnaaa, SHeprus
CBSI3M aTOMHBIX SJI€p; MPH ONMCAHWM NPABWIBHO TPAKTOBATh (DPM3NYECKHUI
CMBICJI HCIOJIb3YEMBIX BEIMYMH, MUX OOO3HAUYEHHUS M EJUHHUILBI; yKa3blBaTh
(dopMynbl, CBS3BIBAIOUINE JaHHYIO (U3NYECKYIO0 BEIWYMHY C JPYTHMHU
BEJIMYMHAMH, BBIYUCIISITh 3HaYeHUE (PU3MUECKON BEIIMYMHbI

11.6

AHAJIN3UPOBATh (PU3MUECKUE MPOLECCH U SBJICHUS, UCIONB3YS (hU3UUYECKHE
3aKOHbBI W MpuUHOUOBL 3akoH Owma, 3aKOHBI IOCIEAOBAaTENbHOTO U
[apauIeJIbHOTO COEAUHEHHUS NPOBOJHUKOB, 3aKOoH [[xoynsa - JleHua, 3akoH
PIEKTPOMArHUTHOM HMHIYKIUHU, 3aKOH MPSIMOJMHEHHOr0 pachpoCTpaHEHUs
CBETA, 3aKOHBI OTPAXEHUS CBETA, 3aKOHbI MPEJIOMIICHHS CBETa, YpaBHEHUE
OiinmTeiina a1 GotodddexTa, 3aKOH COXpPAHEHHUS DHEPIUH, 3aKOH
COXpaHEHUsI HMITYJIbCA, 3aKOH COXPAaHEHHUs AJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHMsI MAacCOBOTO YHCIA, MOCTyNaThl bopa, 3aKOH paJnOaKTUBHOTO
pacmaga; MpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U YCIIOBHs (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpGI{CJI?[TI) HaIlpaBJICHUEC BCKTOPAa MHAYKIHWHW MAaroHuTHOI'O IIOJIA IMIPOBOJHUKA
C TOKOM, CHJIbI AMnepa U CHUJIbIL HopeHua

11.8

Ctpouth U ONHUCHIBaTh M300paKE€HUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M1

11.9

BBITIOHATE AKCIEPUMEHTHI 110 WCCIEAOBAHUI0 (DHU3UYECKHX SBICHHA U
MPOIIECCOB C MCIOJIH30BAHUEM MPSIMBIX MU KOCBEHHBIX WU3MEPEHUIl; TIPU 3TOM
dbopmynupoBarh npodiemy (3ajady) U THIOTE3y Y4EOHOrO 3KCIIEPUMEHTA,
COOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000pYyIOBaHHUS, TPOBOIUTH OIBIT H
(bOpMyIUPOBATH BHIBOIBI

11.10

OCYH_IGCTBJ'ISITB IMPpAMBIC 1 KOCBCHHBIC U3MCPCHUA (I)I/I3I/I"IGCKI/IX BCJIMYHH; TIpHU
OTOM BBI6I/IpaTI) OIITHMAJIBLHBIN CII0C00 HU3MCPCHUA U UCIIOJIB30BATh U3BECCTHLIC
MCTOJbI OICHKHU HOFpCH.IHOCTCﬁ I/IBMCPCHI/II‘/JI

11.11

lccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C MCIIOJIB30BAaHUEM IMPSIMbIX
M3MEpPEHUIl; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyIbTAThI
MOJy4EHHOM 3aBUCUMOCTH (PU3MUYECKHX BEJTMYMH B BUAE TaOIMIl U IpaduKoB,
J1e1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEI0BAHUS

11.12

CoOmrofath mpaBmwiia 0€30IaCHOTO TpyAa NpU HPOBEIECHUM HCCIIEAOBAaHHUHA B
paMKax y4eOHOTO 3KCIEpHUMEHTa, yueOHO- MCCIIeI0BATeIbCKON U MPOEKTHON
NEeSITeIbHOCTH € UCHOJb30BAHMEM  M3MEPUTENBHBIX  YCTPOWCTB U
1abopaTopHOro o0opyI0BaHuUs

11.13

Permath pacu€THbIe 33/1a4M C IBHO 33JaHHOM (PU3NUECKOM MO0, HCTIOIb3Ys
¢u3nyecKkne 3aKOHbI W MPHUHIMIIBI; HA OCHOBE aHaliM3a YCIOBHUS 3aJlaud
BHIOMPATH (PU3NYECKYIO MOJIEINb, BEIIEIATH (PU3HMUYECKUE BETUUUHBI U ()OPMYIIBI,
HE0OXO0UMBIE ISl €€ pelIeHHts], TPOBOIUTH PACUETHI U OLIEHUBATh PEANbHOCTh
OJIY4EHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBI

11.14

Pemath ka4eCTBEHHBIC 3a7]a4d: BBICTPAMBATH JIOTHYECKH HEIPOTHBOPECUYUBYIO
[IEMIOYKY PACCYKJIEHUIN C OMOpPON Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue BICHUS

11.15

lcrionb30BaTh MpH peleHNH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAallMOHHbIE
TEXHOJOTMM s TOHMCKAa, CTPYKTYPUPOBaHUS, HUHTEpPIpETalud U
npe/CcTaBiIeHNs Y4eOHON 1 HayYHO-TIOMYJISIpHON MH(OpMaIiK, OITy4eHHON U3

Pa3IUYIHBIX HCTOYHHKOB, KPUTHYCCKU AHAJIM3UPOBATH ImoJIy4a€cMyro
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nH}OopMaInio

11.16

00BSICHATH MPUHLIMIIBI ICHCTBHSI MAIlIMH, IPUOOPOB U TEXHUUECKUX YCTPOMUCTB;
pa3nuyaTh ycIOBUs UX O€30I1aCHOTO MCII0JIb30BaHMsI B TOBCEJHEBHOM JKU3HU

11.17

[IprBOANTE PUMEPHI BKJIAZa POCCUICKUX U 3apYOEKHBIX YUEHBIX- (PH3UKOB B
pa3sBUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH

11.18

lcrionp30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B TOBCEAHEBHOMN JKU3HU IS
oOecrieyeHnss 6€30MacCHOCTH MPH OOpaIIeHUH C MPHOOpaMH M TEXHUYECKHUMU
YCTpPOWCTBAaMHM, [UII  COXPAaHEHHS 3J0POBbS U COONIONCHHS  HOPM
HKOJIOTMYECKOTO IIOBE/ICHHS B OKpY»KaloIleil cpee

11.19

PaGotaTe B TpyIIe C BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX PO,
[UTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIBHO PACIPENCIATh OO0S3aHHOCTU U
[JIAHUPOBATh  JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJAEKBaTHO
OLECHMBATh BKJAJ KaXIOrO0 U3 YYaCTHUKOB TPYIIIBI B  pEIICHUE

paccMaTpuBaeMoii MpoOIeMbl

IIpoBepsiemble 3jieMeHTHI cogep:kanus (11 kaacc)

Kon Kon [IpoBepsieMble 37IEMEHTBI COJIEPKaHMS
paszzena  [IpOBEpSIEMOro
PJIeMEeHTa
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE [IOJIE. DJIEKTPOMATI'HUTHA S MHAYKIMA
4.3.1 [locTostHHBIE MAarHUTHI. B3anmoielicTBrE MOCTOSHHBIX MATHUTOB
4.3.2 MaruutHoe mnosie. Bexkrop MarHuTHOM uMHAYKUMH. [IpuHumn
cynepno3uiuu. JluHum marHuTHOM WHAyKUMK. KapTuHa JmMHHN
MarHUTHOM MHJYKIIMU TOJISI TOCTOSIHHBIX MarHUTOB
4.3.3 MarauTHoe 1O0JIe NPOBOJHMKA ¢ TOKOM. KapruHa nuHMM 1OJIA
[UIMHHOTO TIPSAMOTrO TPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO
[IPOBOJHMKA, KaTylIKu ¢ TokoM. OnbIT Opcrena. Biaumoneiicteue
[TPOBOJAHMKOB C TOKOM
4.3.4 Cuna Ammnepa, €€ MOyNb U HallpaBJICHNE
4.3.5 Cuita Jlopenna, e€ Moysb U HampaBiieHHe. J[BIDKeHHE 3apsHKeHHOU
YacTUIIBI B OJHOPOJIHOM MarHUTHOM noJie. Pabota cunel JlopeHna
4.3.6 SIBIICHIE DIIEKTPOMArHUTHON HHTYKITUH
4.3.7 [loTOK BEKTOpa MarHUTHOW MHJIYKIIUH
4.3.8 D J1C nayKIru. 3aKOH JIEKTPOMarHUTHON MHAYKIMK Dapanes
4.3.9 BuxpeBoe anekrpuueckoe noie. IJC MHAYKIMM B IPOBOJHHKE,
IBUKYIIEMCSI IOCTYIATEIbHO B OJIHOPOJHOM MarHMTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4.3.11 NunykTuBHOCTH. SBieHne camonHaykiuu. J1C caMoOMHAYKIUH
4.3.12 DHeprusi MarHUTHOTO MOJISl KaTYIIKHU C TOKOM
4.3.13 DJIEKTPOMarHUTHOE MOJIE
4.3.14 TexHu4YecKne yCTpONCTBA: MOCTOSIHHBIE MATHUTBHI, JIEKTPOMAarHUTHI,
DIIEKTPOJIBUTaTElb, YCKOpUTENN 3JIEMEHTapPHBIX YacTHII,
WHIYKIIMOHHAS eYb
4.3.15 [IpakTuyeckue palGoThl. M3yueHue MarHUTHOTO MOJS KaTyIIKUA C

TokoM. MccrnenoBanue AecTBUs MOCTOSHHOTO MarHUTa Ha paMKYy C
TokoM. VccnenoBanue sIBIEHUS AIEKTPOMarHuTHOW HHAYKIIMH
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5 KOJIEBAHW A 1 BOJIHBI
5.1 MEXAHWYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
5.1.1 KonebarenbHas cucrema. CBoOOHBIC KoJieOaHus. ["'apMOHUYECKHE
kosiebanus. Ilepron, yacrora, aMmmntya u aza KouedaHui
5.1.2 [ [py>KMHHBIN MasTHUK. MaTeMaTH4YeCKUN MasTHUK
5.1.3 YpaBHEeHUE TapMOHWYECKHX KojeOanuil. KuHematnmueckoe u
TMHAMHYECKOE OMKCaHUE K0JIeOaTeTbHOTO IBUKCHUS
5.1.4 [IpeBpalieHre 3HEpruv IpU TrapMOHUYECKUX KojeOaHusX. CBs3b
AMIUIMTYABl KOJIEOAHMIT HMCXOJHON BENMYUHBI C aMIUTUTYIaMH
KoJIeOaHUH €€ CKOPOCTH M YCKOPEHUs
5.1.5 Konebarenbublii  KOHTYp.  CBOOOJHBIE  3JIEKTPOMArHUTHBIE
Kos1e0aHus B UJCaIbHOM KoJieOaTeIbHOM KOHTYpe. AHAIOTHS MEXTY)|
MEXaHUYECKUMHU M AIIEKTPOMArHUTHBIMH KoseOanusmu. Dopmyna
TomcoHa
5.1.6 3aKOH COXpaHEHMsI SHEPTUU B UACAJIbHOM KOJ€0aTeIbHOM KOHTYpE
5.1.7 BrinyxaeHHbIe MexaHnueckue kosieOanus. Pesonanc. PezonancHas
KpHBasi. BEIHY)KIEHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHusI.
5.1.8 [lepemennsblil Tok. CHHYCOUANBHBIN IEPEMEHHBIN TOK.
5.1.9 MOIIHOCTh TEPEMEHHOTO TOKa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAYCHHUE CUJIbI TOKA M HANPSDKEHUS
5.1.10 Tpancopmarop. IlpouwsBonacTBo, mepemada u  moTpebiIeHHE
HIIEKTPUYECKON IHEPTHU. DKOJIOTHUECKUE PUCKU TPU MPOU3BOICTBE
PIEKTPUYECKOM 3Heprun. KynpTypa nCIoab30BaHus 3JIEKTPOIHEPTUU
B [TOBCE/IHEBHOM JKU3HU
5.1.11 TexHUueckue ycTpoilcTBa: celicMorpad, 3JIEKTPUYCCKHA 3BOHOK,
TTMHUY 3JIEKTporepead
5.1.12 [IpakTnueckue paboTel. MccimenoBaHue 3aBUCHMOCTH —IIEPHOJIA
MaJIbIX KOJIeOaHWH Tpy3a Ha HUTH OT JUIMHBI HUTH M MAacChl Tpy3a.
lccnenoBaHre NEPEMEHHOIO TOKAa B LIEMU M3 MOCIEI0BATEIbHO
COeMHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOpa
5.2 MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbI
5.2.1 MexaHu4ecKre BOJIHBI, YCIOBUS —pacmpoctpa”HeHus. llepuon.
CKOpPOCTb pacHpoCTpaHeHUss M JAiduMHAa BOJHBL. Ilomepeunsie u
MPOJIOJIEHBIC BOJTHBI
5.2.2 HuTepdepeniys v audpaxiysi MEXaHHYECKUX BOJIH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3Byka
5.2.4 JJEKTPOMarHUTHBIE BOJIHBI. Ycnosus U3ITy4EHUS
DJIIEKTPOMATrHUTHBIX BOJIH. B3aumuas opueHranus BekTopos E, B un
B HJIEKTPOMAarHUTHOH BOJIHE B BaKyyMe
5.2.5 CBOICTBA AJICKTPOMATHUTHBIX BOJIH: OTpPaXCHHE, MPEITOMIICHHE,
MOJISIPU3aIus, mudpaxius, UHTEpEpeHIIHSL. CkopocTb
DIIEKTPOMArHUTHBIX BOJTH
5.2.6 [IIkana >MEeKTPOMAarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY
5.2.7 [[pyHIIMIIBI  paguoCBSI3dW W TeleBUACHUA.  Pagmonokanus.
DJIeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH cpe/ibl
5.2.8 TexHUUeckue YCTpOKCTBA: MY3bIKaIbHbIC WHCTPYMEHTHI,
YIBTPa3BYKOBasl JMAarHOCTHKa B TEXHMKE W MEAWLIMHE, pajap,
pagnonpuéMHNK, TEJICBU30p, aHTeHHa, Tenedor, CBU-neup
5.3 OIITHUKA
5.3.1 \HpﬂMonnHeﬁHoe pacnpocTpaHEeHHE CBETA B OTHOPOAHOM cpene. Jlyu
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CBCTa

5.3.2 OtpakeHue cBeTa. 3akoHbl OTpakeHHsa cBeta. IloctpoeHue
M300paXEeHH B IMJIOCKOM 3epKajie

5.3.3 [Ipenomienue cBera. 3aKOHBI MPETOMJICHUs CBETa. AOCOIIOTHBIN
[OKa3aTesb MPETOMIICHUS

5.3.4 [lonHOe BHyTpeHHee oOTpaxkeHue. IIpenenbHbli yroa MOJHOIO
BHYTPEHHET0 OTPaKEHUS

5.3.5 Jucniepcus ceera. CoxkHbIH coctaB 6enoro cera. [[Ber

5.3.6 CoOuparonye U paccerBaroniye JIMH3bL. ToHKas jauH3a. DOKYCHOE
paccTosHWE M ONTWYECKas cuia TOHKOW JswmH3bL. IlocTtpoenue
M300paxkeHU B coOMparoMX M pacceuBaromux jJuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE, JaBacMOEC JTUH30M

5.3.7 [Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH

5.3.8 Nutepdepeniius cBera. KorepeHTHpIE HMCTOYHUKH. Y CIIOBUS
HAOJIIO/ICHUST MAKCUMYMOB M MHUHHUMYMOB B HWHTEp(EpEHIIMOHHOM]
KapTHHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9 Judpakuuss  cera.  JudpakumonHas — pemérka.  YcioBue
HAOII0ICHUS TJIaBHBIX MaKCHUMYMOB npu naJIcHuu
MOHOXPOMATHUYECKOTO CBETA Ha TU(PPAKIMOHHYIO PEIIETKY

5.3.10 [ Tostpu3anus cBera

5.3.11 TexHuueckue YCTPOWCTBA: OYKH, ayma, doroanmapar,
MPOSKIIMOHHBIA ammapar, MHKPOCKOI, TENeCKON, BOJOKOHHAs
onTuKa, TMPaKIHOHHAS PEHIETKA, TTOISIPOUT

5.3.12 [IpakTnueckue paboTel. M3MepeHue mokazaTeias MPETOMIICHUS.

VccnenoBanue CcBOWCTB u3o0pakeHuil B JuH3ax. HaOmonenue
TIVCIIEPCHUU CBETA

6 JIEMEHTHI CITIELITUAJIbBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 [ paHHIBI ITPUMEHMMOCTH KJIACCHYECKOM MexaHukH. lloctymarsl
TEOPHH OTHOCUTEIBHOCTU: MHBAPHAHTHOCTh MOJYJISI CKOPOCTH CBETa
B BaKyyMe, IPUHIIMII OTHOCUTEJIbHOCTH DUHIITEIHA
6.2 OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIeHHEe BPEMEHH U
COKpAaIIeHUE JUTUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3pb Macchl C JHEPrMed W HMIIYJIbCOM CBOOOJHOM YaCTHUIIBI.
DJHeprus MoKosi CBOOOTHON YaCTUIIBI
7 KBAHTOBAS ®M3UKA
7.1 JIEMEHTBEI KBAHTOBOU OIITUKU
7.1.1 @®otonsl. Popmyna [1naHka cBsi3u sHEpruu (GoTOHA C €ro YacTOTOM.
OHeprust 1 UMIyJIbC GOTOHA
7.1.2 OTtkpbITHE U UccnenoBanue ¢porodddexra. OnbiTel A.I'. CroneTosa.
3akoHbl poTorddexTa
7.1.3 YpaBHenue OuHITelHa A1 poTorddexta. «KpacHas rpaHuna»
dboTtorddexra
7.1.4 JlaBnenue ceera. OnbiTel I1.H. JIeOeneBa
7.1.5 XHUMHYECKOE IEHCTBUE CBETA
7.1.6 TexHuueckue ycTpoiicTBa: (OTOdNIEMEHT, (OTOAATUUK, COTHEUHAast
Oatapesi, CBeTOINO]T
7.2 CTPOEHME ATOMA
7.2.1 Monens atoma Tomcona. OmnbiTel Pesepdopaa mo ucciegoBaHuio
cTpoeHus aroma. [lmanerapHast Mozienp aToMa
7.2.2 [Toctynatsl bopa. M3nydyenue u nornomeHue GoTOHOB MIPU MEPexoie
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aTOMa C OHOTO YPOBHSI SHEPrUu Ha Apyroil. Buasl ciektpoB. CiekTp
YpPOBHEN 3HEPTUH aTOMa BOAOPOJA

7.2.3 BosiHoBbIe cBoiicTBa yactuil. Bosmubl ae bpoitns. KopnyckysnsipHo-
BOJIHOBOH Jtyanu3M. Judpakius 3JeKTPOHOB HAa KpHCTaIax

7.2.4 CrOHTaHHOE U BBIHYKJIEHHOE M3Ty4YeHHE. Y CTPOHNCTBO M MPHUHIIMII
paboThI J1a3epa

7.2.5 TexHUYeCKHe YCTPONCTBA: CHEKTPAJIbHBIM aHAIN3 (CIIEKTPOCKOIT),
11a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6 [IpakTrueckue pabotsl. HabmroaeHue IMHEHYaToro crekTpa

7.3 ATOMHOE A/1PO

7.3.1 MeTo 16l Ha0JII0IEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YaCTHUI]

7.3.2 OTkpbITHE paguoakTuBHOCTU. OnbITEI Pe3epdopaa mo onpeneneHuto
cocTaBa paauoaKkTUBHOTO wu3nmydeHus. CBoiictBa anbda-, Oera-,
raMMa-usiyuyeHus. BiusHue  paJuoaKTUBHOCTH  HAa  KUBBIC
OpraHu3Mbl

7.3.3 OTKpbpITHE TPOTOHA U HeWTpoHa. HykioHHas wMonenb sapa
['eitzenOepra - MBanenko. 3apsn sapa. MaccoBoe 4uCIIO sipa.
30TOMBI

7.3.4 Anbga-pacniaa. JIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnai. ['amma-
n3ydeHue. 3aKoH paAroakTUBHOTO pacnaja

7.3.5 OHeprus CBsA3M HYKJIOHOB B sijipe. fnepHble cuibl. Jledekr macchl
sa7pa

7.3.6 AnepHbie peakiuu. [lenenue u CUHTES siiep

7.3.7 Snepubiii  peaktop. TepmosimepHblii  cuHTe3. IIpoGiembr 1
[EPCIIEKTUBBl SIAEPHOM DHEPreTUKH. OKOJOTMYECKHE aCIEKThI
SIEPHON YPHEPTeTUKH

7.3.8 DnemeHTapHbie yacTUIbl. OTKpbITHE TO3UTPOHA. DyHAaMEHTaIbHbIC
B3alMOJICUCTBHUA

7.3.9 TexHu4ecKue yCTpOMCTBa: AO3UMETpP, Kamepa BuibcoHa, snepHbIN
peakTop, arToMHas bomba

7.3.10 [TpakTuyeckue pabotel. MccnenoBanue TpEKOB YacTHIL (IO TOTOBBIM
¢dotorpadpusam)

8 OJIEMEHTBI ACTPOOU3NUKU

8.1 Bun 3Bé3mnoro nHeba. Co3Be3ausi, spKHe 3BE3BI, TUTAHETHI, HX
BUIMMOE IBH)KEHUE

8.2 ConneuHnas cuctema. [lnanersl 3eMHoM rpymibl. [1naneTsi- TUraHTh]
U UX CIYTHHKH, KapJuUKOBbIE IIaHeThl. Mainble Tena ConHEYHOH
CUCTEMBI

8.3 Counie, potocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh

8.4 VcTounuk sHeprun CosiHIA U 3BE3]T

8.5 3BE3/IbI, NX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, PainycC,
TeMIIepaTypa, UX B3aUMOCBs3b. /lnarpaMma «CreKkTpaabHbIN Kiace -
CBETUMOCTLY. 3BE35I ITaBHOH MOCIENOBATEIILHOCTH. 3aBUCUMOCTD
«Macca - CBETUMOCTB» JUIsl 3BE3]] TJIaBHOM 11OCIIE0BATEIbHOCTH

8.6 BHyTpennee crpoeHue 3BE3M. COBpPEeMEHHBIC IPEJICTABICHHS O
IPOUCXOXkKAECHNUHN U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3]T

8.7 Mneunbii Ilyte - nHama [anaktuka. ChoupanbHas CTPYKTypa
["anakTuky, pacnpeneiacHue 3BE37, raza W nbuid. IlomoxeHue u
neiwkenne Comnma B [amaktuke. Ilnockas u  chepuyeckas
Mo CHCTEeMbI | alakTUKH

8.8 Tunbl ranakTuk. Paguoranaktuky u kBasapbl. UEpHBIE IBIPHI B SApPAX
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raJakKTHUuK

8.9 Bcenennas. Pacmpenne Bceenennoii. 3akon Xa06ma. Pasberanue
rajgakThK. Bo3pacT u paanyc Beenennoid, Teopus bosbiioro B3peisa.
Monenp «ropsiuert BeenenHoi». PenmkToBoe usinyyeHue

8.10 MacmtabHas cTpykrypa Beenennoit. Meraranakruka. Hepeménnnie

[1POOJIEMBI ACTPOHOMUH

Jlis mpoBesieHust €AMHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o ¢usuke (nanee - EI'D o pusuke)

UCTIONB3YyeTCs MepeyeHb (KoAM(pUKaTop) MpOBEpIEMBbIX TpeOOBaHMN K pe3yibTaTaM OCBOCHUS

OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMBbl CPEAHETr0 OOIIero oOpa3oBaHHs W AJIEMEHTOB

COZICPIKaHUSI.

IIpoBepsiemblie Ha EI'D no ¢u3uke TpeGoBaHus K pe3yibTaTaM 0CBOCHHUS OCHOBHOM
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

Kox

[IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiemblie TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM OCBOCHHS OCHOBHOMU
00pa30BaTeILHON MPOTPAMMBI CPETHETO OOIIETO
00pazoBaHMs

1

ChopMUpOBaHHOCTh YMEHHUH Paclio3HaBaTh (PU3NICCKUE SBICHUS (TIPOIIECCHI)
1 OOBSICHATH MX HA OCHOBE M3YYCHHBIX 3aKOHOB

BJIaIleHI/IC OCHOBOIIOJIararoImuMun (1)I/I3I/I‘~I€CKI/IMI/I IIOHATHUAMU WU BCIMYHUHAMHU,
XapaKTCPU3YIOIIUMU (I)I/ISI/I‘IGCKI/IG IMPpOHCCChI

ChopMupOBaHHOCTH YMEHUI NMPHUMEHSATh 3aKOHBI KJIACCHUECKOW MEXaHHKH,
MOJIEKYJISIPHOW (PU3MKU M TEPMOJMHAMUKH, SJIEKTPOAMHAMHUKH, KBAaHTOBOU
¢u3nuku 111 aHanu3a U OOBSICHEHMS SIBJIEHUH MHUKpPOMHpA, MakpoMHpa U
Meramupa, pasiudaTh ycJoBHs (TpaHMIbI, 00JacTH) NPUMEHHUMOCTH
(¢u3NYEeCKUX 3aKOHOB, TMOHMMAaTh BCEOOLIMH XapakTep (pyHAaMEHTaIbHBIX
3aKOHOB M OTPAaHUYEHHOCTbH UCIIOJIb30BaHMUs YaCTHBIX 3aKOHOB; aHAIIM3UPOBATh
(¢u3nyecKkue MpOLECChl, HCIOJb3YS OCHOBHBIE IIOJIOKEHHUS, 3aKOHbl H
3aKOHOMEPHOCTH

ChopMUPOBAaHHOCTH YMEHHUS pa3jiNdaTh YCIOBUS MPUMEHUMOCTH MOJEICH
(bu3HYECKUX TeJ U MPOLECCOB (SIBICHU)

ChopMHUPOBAHHOCTh YMEHHUSI pellaTh pacu€THHIE 3a7a4yd C SBHO 33a/IaHHOW U
HESBHO 3a/IaHHON (PU3MYECKON MOJENbI0: Ha OCHOBAaHWHU aHallM3a YCIOBHS
BHIOMPATh (U3UYECKHME MOJIEIM, OTBEYAlolue TPeOOBaHUSIM 3ajayH,
MPUMEHSTh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W MOCTYNAThl (hU3HMUYECKHUX
TEOPHIl TpPU WCIOJH30BAHUM MAaTEMaTUYECKMX METOJIOB pEIICHHUs 3ajad,
[POBOJIUTh PAcy€Thl HAa OCHOBAHMM MMEIOUIMXCS JTaHHBIX, AHAIM3HPOBATH
pe3ynbTaThl U KOPPEKTHPOBATH METOMABI PEHICHUS C YYETOM TMOTyYEHHBIX
€3yJIbTaTOB

Permath KadeCTBEHHBIC 3aj1a4d, TPEOYIOIIHE MPUMEHEHUS 3HAHUNA U3 Pa3HBIX
pa3eNioB MIKOIBHOTO Kypca (PU3UKH, a TaKKe UHTETPALMK 3HAHUHN U3 APYTUX
MPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIA: BRICTPAUBATh JOTHYECKYIO IIETIOYKY
paccyXJIeHUW C OMOpol Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue BICHUS

BJ'IaI[eHI/IC OCHOBHBIMH MCTOJAMH HAYYHOI'O IMO3HAHUA, HCIIOJIB3yECMbIMU B
q)HBI/IKeZ IPOBOAWUTE MPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/ILI€CKI/IX BCJIIMYHH,
BLI6I/Ipa$I ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHUA U UCHOJIB3Yyd U3BCCTHBIC METO/bI

OIICHKH TOTPEUTHOCTEN M3MEPEHU, TPOBOIUTH MUCCIIEIOBAHUE 3aBUCUMOCTEN
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(M3MYECKUX BEIMYMH C HMCHOJNB30BAHHEM IPSIMBIX W3MEPEHHH, OOBSICHITH
[MOJIYYCHHBIC PC3YJIbTAThI, UCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IG TCOpHH, 3aKOHBI U TTIOHATHUS,
W JIeaTh BBIBOJIbBI, COOIOATh NpaBHia 0€30MacHOTrO TPy/Aa MPU MPOBEICHUH
WCCIICIOBAaHMI B paMKax  y4eOHOTro  OJKclepuMeHTa U y4yeOHo-
VICCIIC/IOBATEIIbCKOM  JICATENIbHOCTH  C  HCIIOJNb30BAaHWEM  HU(PPOBBIX
M3MEPHUTEIBHBIX YCTPOWCTB M JIA00PaTOPHOTO 000PYIOBAHUS

ChopMUpOBaHHOCTb YMEHHUM aHAIM3UPOBaTh M OLEHHBATh I1OCIEACTBUS
OBITOBOM ¥ IPOMU3BOJICTBEHHOM JEATEIIBHOCTH 4YEJIOBEKA, CBSI3aHHOW C
(GU3MYeCKUMHU TpOLECCaMU, C MO3MLIMHA 3KOJOrMYeckol Oe30macHOCTH;
[IPEJICTABICHUM O PALMOHAIBHOM IPHPOAOIOJIB30BaHUH, & TAKXKE Pa3yMHOM
MCIIOJIb30BAaHUH TOCTHKEHUH HAyKHU U TEXHOJIOTUH JUIsl JaJIbHEHIIEro pa3BUTHs
4eJJ0BEYECKOT0 00IIECTBa

OBnajieHue Pa3IMYHBIMUA Croco0aMu padboThl ¢ MHpOpManuen (Gpu3nuecKoro
COJIEp)KaHUsT C  HWCIOJb30BAHHEM  COBPEMEHHBIX  HMH()OPMAIMOHHBIX
TEXHOJIOTUH;, pa3BUTHEC YMEHHA KPUTHUYECKOTO aHAIHM3a U  OICHKH
TOCTOBEPHOCTH IMOTYyYaeMON HHPOPMAITUU

10

CdopmupoBaHHOCTh YMEHUH [IPUMEHSATH OCHOBOIIOJIATar0II1e
ACTPOHOMUYECKUE IMOHATHS, TEOPUM M 3aKOHBI Ui aHajn3a U OOBSCHEHUS
(bU3UUECKUX MPOLIECCOB, IPOUCXOAALIMX Ha 3BE3/1aX, B 3BE3JHBIX CUCTEMAX, B
ME)KTaTaKTUUECKON Cpele; JIBMKEHUST HEOECHBIX Tell, 3BOJIOLUUHU 3BE3N U
BceneHHoU
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