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HHOACHUTEJBHAA 3AIIMCKA

[Tporpamma 1o ¢usuke 0a30BOro ypoBHsS Ha YpPOBHE CPEIHEro oOLIero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IIOJIOKEHHM W TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBatenbHOil mporpammsbl, mpencraBieHHbix B PI'OC COO, a Takke ¢ y4eToM
denepanbHOl paboyeil MmporpaMMbl BOCHUTAHMS W KOHLENLMHU IpenojaBaHusl y4eOHOro
npeamera «®uszuka» B oOpa3zoBaTenbHbIX —opraHuzanusx —Poccuiickoit  denepanum,
peaIn3yIolX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBIL.

Copnepxanne nporpamMMbl 10 (M3MKE HampaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kimaccoB npu oOyueHuun ux pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusM @I'OC COO k 1mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METanpeIMEeTHbIM
pe3yibTataM OOYYeHHs, a TAKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIU3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IJIaHUPYyEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeJAMETHbIE, NpeaMEeTHbIEe (Ha
6a30BOM ypOBHE).

[Tporpamma o (usmke BKIIOYAET:

IUIAHUpYEMble pPe3yJbTaThl OCBOGHHSA Kypca (H3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
IpeIMETHBIE PE3YIbTAThl IO rojiaM O0yUYEHUs;
coJiepkaHue yueOHoro npeamera «Pu3ukay no rogaM o0ydeHus.

®du3nka Kak Hayka o Hanbosee oOIrX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, TOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
OpUMEeHeHHe (U3MUYECKUX 3HAHUM OIlpeneNnseT XapakTep M Ppa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepHaJoB C 33/IaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GU3MKd BHOCUT OCHOBHOW BKJIAJ] B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HAyYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHUIM.

B ocHOByY kypca pu3uku y1st ypOBHS CpeaHETO O0IIero oOpa3oBaHUsl MOJOXKEH Pl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypcC SIBISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUU ¢ HEW MaTepuall Kypca GpU3HKH 00beTUHEH BOKPYT
¢uznueckux Teopuil. Begyummm B Kypce sBIsSeTcss (OPMHUPOBAHHME MPEICTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peannszanus npeanojaraeT UCIoJb30BaHUE I'YMaHUTApPHOTO
noTeHImana GU3NIecKoil HayKu, OCMBICIICEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKMMHU IIPOOIeMaMHu.




Hoes npuxnaonou nanpaenrennocmu. Kype Gu3nku mpeanogaraet 3HakOMCTBO C IIUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTUYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUH U 3aKOHOB.

Hoess oxonoeuzayuu peanzyercs TOCPEICTBOM BBEACHUS JJIEMEHTOB COJCpIKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOJIeM PalliOHATBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMH DJIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE cpenHero oOIiero oOpa3oBaHHA
ABIISIOTCS  (pu3uueckue Teopuu ((popMHpPOBAHHME NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢usudeckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CuCTeMHO-IeATEIbHOCTHBIN MOAX0/ B Kypce (PU3MKHU peamu3yercs Mpexkae BCero 3a cuér
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydaronuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJBb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GU3NKEe OOBEAMHCHBI B OOIIMIA CITMCOK
YUYEHHUYECKUX NPaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX JIJIsl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAaMH OO0pa30oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJIUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIO’KEHHBIX THITOTE3.

Bosnbiioe BHUMaHuE yJenseTcsl pelieHUI0 pacu€THRIX M KaueCTBEHHbIX 3ajad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINBIO,
HO3BOJISIOIINE HNPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
ABJISIIOTCSL 3aJjaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’KaloIel Xu3HH, TpeOyromue BbIOOpa (pU3WYEecKOW MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanuamu PI'OC COO k MaTepuanbHO-TEXHUUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXO0UMOE J1abopaTOpHOE 000PYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpallMOHHOE 000OpynoBaHHe (opMuUpyeTcsi B COOTBETCTBUM C HPUHIMIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECTeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHITaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyIOBaHUE Ui YYEHHYECKHUX MPAKTUYECKHX padoT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abopaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIONIB30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKE
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
dbopMHpOBaHHE HHTEpeca U CTPEMJICHHS OOYYaIOUIMXCA K HAYYHOMY H3YyYEHHMIO HPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUA M (JOPMUPOBAHHE HCCIE0BATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIINM SIBJICHHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOSHHS MaTepuu
1 QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HKH;



dopmupoBaHUE yMEHUH OOBIACHATH SBJICHUS C UCIOJb30BAaHUEM (PU3MUECKUX 3HAHUH U
HAY4YHBIX JIOKa3aTeIbCTB;
dopMHpoBaHUE TMPENCTaBICHUH O PO (PU3MKH AN Pa3BUTHs APYTrHX E€CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHH.

JlocTrkeHne 3THX Iieneld oOecrednBaeTcs pELICHHEM CIEAYIOIUX 3ajad B Ipolecce
U3y4eHus Kypca (pU3MKH Ha ypOBHE CPEAHEro o01iero oo0pa3oBaHus:
npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYasl MEXaHHKY, MOJICKYSIPHYIO (U3HKY, SJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HMKY WU
AIIEMEHTHI aCTPOPHU3UKH;
dopMupoBaHHE YMEHUIH NPUMEHSATH TEOPETHUYECKHE 3HAHMS IS OOBSCHEHHS (PU3NYEeCKuX
SIBJICHUI B TIPUPOJIC U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3aJJaHHON (PU3NUECKON MOJIEIbIO, 3a/1ad,
HOJPa3yMEBAIOLINX CAMOCTOSATENIPHOE CO3[aHue (PU3MUYECKOM MOJeNu, aJeKBaTHOW YCIOBUSIM
3a/1a4H;
NOHMMaHWe (HU3MYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOLIYIO CPENY;
OBIIQJICHUE METOJaMH CAMOCTOSITEIbHOTO TUIAHUPOBAHMUS ¥ TPOBENEHUS (PU3MUECKUX
9KCIIEPUMEHTOB, aHAIM3a M WHTEPIpPETalud WHPOPMAIMU, OINPEACICHNUS JIOCTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTara,;
CO3JJaHME YCJIOBUHA sl Pa3BUTHS YMEHHH MPOEKTHO-HCCIIENIOBATENBCKOH, TBOPYECKOM
NEeSITETTHHOCTH.

MECTO YYEBHOT'O NIPEJIMETA B YYEBHOM IIJIAHE
Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE CpEIHEro OOILIero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce — 68 vacoB (2
yaca B HEJIEJII0).
[Tpennaraemslii B mporpaMme o ¢pu3uke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUs J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COAEP) KAHUE OBYUYEHUSA
10 KJIACC
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o mpupoae. Hayuneie Meroabl mo3HaHuUs OKpyxaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MMPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Qu3udeckux siBIeHUN u mpoieccoB. Hayunbsle runoressl. Ousndeckue
3aKOHBI ¥ TeOpHH. [ paHHIIBI MPUMEHUMOCTH (U3UUECKUX 3aKOHOB. [IpUHITUTT COOTBETCTBUSI.

Ponp u Mecto ¢uzmku B GOPMUPOBAHMM COBPEMEHHOW HAaydYHON KapTHHBI MHpa, B
MPaKTUYECKON JeATETLHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorosbie U TU(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe ABmkeHHE. OTHOCHUTEIBHOCTH MEXaHM4Yeckoro aBmkeHus. Cucrema
otcuéra. Tpaekropus.

[TepemenieHne, CKOpOCTh (CpelHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPECHHE
MaTepUAIHbHOW TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopauHaT. CIoKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMXKEHHWE. ['padMKu 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MYyTH U NEPEMEIICHHS] MaTEpUAIbHONW TOUKH OT BPEMEHH.

CBoboaHoe masieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.



KpuBonuneiiHoe nBuxkeHHue. JIBI)KEHHE MAaTEpUANbHOW TOUYKM II0 OKPYXKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHas CKOpocTh. Ilepuon u
yacTora oOparenusi. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpONCTBA UM NPAKTUYECKOE NPUMEHEHHUE: CIUJIOMETp, JBUKEHUE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEPEayU.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WILTKOCTPAL KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HamnpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIbIO ONPEIEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue  COOTHOILEHUS ~ MEXIy  NyTSIMH,  [POWIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PAaBHbIE IPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHue ABMKEHUS Tena, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroTona. MHepuuaibabie cCHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunmun cynepnosunuu cuia. Bropoit 3akon Hprorona mis
MartepuanbHOU Touku. Tperuii 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl TpeHus: (mMokosi, ckoibxeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdoumnuent tpenns. Cuna conpoTUBIEHUS
IIPU JIBUKEHHUM TE€Na B KUAKOCTH WM rase.

[TocTynaTensHOE M BpalaTesbHOE ABH)KEHHE a0COIFOTHO TBEPOTO Tea.

MoMeHT cuibl OTHOCHUTENbHO OCH BpamieHus. Ilnewo cunbl. YciaoBust paBHOBecus
TBEPAOTO TEIIA.

TexHuueckue ycTpoHCTBa M TNPAKTHUYECKOE IPUMEHEHHUE: MOJIIMITHUKY, JBUKCHHE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiEHME NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMaliuii.

Hesecomocts. Bec Tena npu ycKOpeHHOM MOABEME U NTaICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUSL.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuui sxcnepumenm, n1abopamophule pabomoi

N3yuenne ABMKkeHUs OpycKa 110 HAKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPY)KUHE U PE3UHOBOM
oOpasiie, oT ux Aeopmarum.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

HNmnynsc MaTepuabHON TOUKH (Telsa), CUCTEMbl MaTEPHAIbHBIX TOUYEK. VIMITynbC CHIIBI U
W3MEHEHUE UMITYyJIbCca Teja. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABUKEHME.



PaGora cuibl. MOIIIHOCTH CHITBI.

Kunerndeckasi sHepruss mMarepuaibHOM TOUukH. Teopema 00 M3MEHEHHH KWHETUYECKOU
SHEPIHUH.

[TorenuunanbHas sueprus. [loTeHanbpHas sHeprus ynpyro aeopMUpOBaHHOM IPY>KUHBI.
[TorennmanbHas SHEPrus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENMOTEHUUaNbHbIE CHIbL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHI C
M3MEHEHHUEM MEXaHUYECKON SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEP, NPYKUMHHBII
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue aOCONIOTHO HEYNPYroro yjaapa € IMOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHUEM MEXaHMYECKOW SHEpPruu Tella Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.
Pasnen 3. Mosekyasipaast pu3nka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe maBmwxkenue. uddysus. Xapaktep IBKEHUS W B3aUMOACHUCTBUS YaCTHIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojened. Macca u pasMepbl Motiekyn. KosmdecTBO BemiecTsa.
[TocrosinHas ABoraapo.

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

Mognens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKONH TEOpUU
ujeanpHOro rasa. AOCOIOTHas TemImepaTypa Kak Mepa CpedHel KHHETUYECKOW SHepruu
TEIUIOBOTO JBWKeHUs uyactul ras3a. [llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoliecchl B UcaIbHOM Tas3e ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe nmpeacraBieHne U30MpOLECCOB: U30TEPMA,
n30x0pa, u3odapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JUCKPETHOE CTpPOEHHE BellecTBa, (oTorpaduu Mosekyln
OPraHUYECKUX COCTUHECHUM.

OnbITh! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBUYKEHUS.

Mogens onbita HITepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

Monens, MIUTFOCTpUpPYIOLIAas MPUPOLY JaBJIECHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ormpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEeHHM O0O0BEMa
KOMHAThI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpeHHss 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KomauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEPTHsl OAHOATOMHOTO
UJeaNbHOrO0 ra3a. Bupl Teronepenayu: TEIONPOBOAHOCTh, KOHBEKIMS, U3JIydeHHE. Y IeIbHAs
TEIIOEMKOCTH BellecTBa. KoMyecTBO TEIUIOTHI ITPU TEILIoNEepeiade.



[Tonstue 06 ammabatHoM mpouecce. IlepBblii 3akoH TepmoauHamuku. [IpuMeneHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHY K H3ompoleccaM. [ 'papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBsie Mamuubl. [IpuHIMIBL AelicTBUS TEMIOBBIX MamuH. [Ipeobpa3zoBanus sHepruu B
TeIIoBbIX MamuHax. KoaddumuenT nonesnoro aeictBus teruioBod Mammuubl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPTETUKH.

TexHuueckue yCTpoHCTBA M NPAKTHUUECKOE IPHUMEHEHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPruu Teja MPH COBEpPUICHHH DPAOOTHI: BbUIET MPOOKU U3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

N3menenune BHyTpeHHEH 2Hepruu (TeMneparyphbl) Tejia Mpu Terionepeaade.

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

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u kKoHaeHcalus. Vcnapenue u kunenue. AOCOIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHbI map. YaenbHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTH
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KPUCTAILIOB.
Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OaliaHca.

TexHnueckue ycTpoWcTBa M NPAKTHUECKOE NIPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTHUU  IIOJIyY€HUS COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX MTAPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHUH.

CriocoObI U3MepeHHsI BIaKHOCTH.

Habmronenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

M3MepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

DNIeKTpu3anusa Tell. OJJIEeKTpUYecKud 3apsa. JBa BHAAa dSIEKTPUUYECKHX — 3apsJIOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue  3apsaoB. 3akoH Kynona. TodeyHBli  DJIEKTPUYECKUH  3apsii.
Onextpuueckoe nose. HanpsokéHHocTh anexTpuueckoro mnousd. [lpuHmun cynepno3unun
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHKEHHOCTHU 3JIEKTPUYECKOTo TOJIs.

PabGora cun oanekrpocratnyeckoro mnousid.  [lorennuman. Pa3HOCTP  MOTEHIMAOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHHE DJIEKTPONpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.



B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[TpOoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allMTa.

JIM3IeKTPUKH B 3JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTh  3JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUION[aJAW IUIACTHH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKOM POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit moxk. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKa. MCTOUHMKHM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydyacTka 1enu.

DneKTpuueckoe COIPOTHUBIICHHUE. VY nensHOE COIPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTD 37E€KTPUIECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma 1st
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit menu. KopoTkoe 3amMbikaHueE.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTH IOJIYHPOBOJIHUKOB.
CsaoticTBa p—n-niepexoaa. [lonynpoBoJHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUccoLranus. JNEeKTPOIIN3.

DnexkTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITma3ma.

TexHuuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHUE: aMIIepMETp, BOIBTMETP, PEOCTaT,
UCTOYHUKU TOKa, DJIEKTPOHArpeBaTelibHble MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE NPHOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKYyMHBIH  JHOA, TEPMUCTOPBl U  (HOTOPE3UCTOPHI,
IIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIH
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHOE COeTUHEHNE POBOTHUKOB.

[Tpsimoe M3MepeHHe IEKTPOABMIKYILIEH cHilbl. KOpOTKOE 3aMbIKaHME T'ajbBaHUYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHETO COMPOTHUBIICHUSI.

3aBHCHMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHHS PE3UCTOPOB.

W3mepeHne  3IEKTPOABIDKYIIEH CHJIBI  HMCTOYHMKA TOKA M €ro  BHYTPEHHETO
COTPOTUBIICHUSI.

Habmonenue snextponunsa.

MexnpeamMeTHblie CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkilacce OCYHIECTBISICTCS C Yy4€TOM
COJIEpKaTEeNbHBIX MEXIIPEIMETHBIX CBSI3€il C KypcamMH MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.



Meoicnpeomemnuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOI'O I103HAHUS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIOICHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUe CUCTEMbl  ypaBHEHUM, JuHeiHHas ¢QyHKUusA, mapabdona,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHMH HAa OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B JKUBOW mpupoje, Auddysus, ocMoc, TeriooOMeH
JKUBBIX OpraHU3MOB (BHJIbI TEILJIONEPENAYH, TEMJIOBOE PABHOBECUE), SJIEKTPUUECKHUE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TeEJ, XKUIAKOCTEH W Ta3oB, 3JIEKTPUUYECKUE
CBOICTBa METAJNIOB, SJIEKTPOJIUTHUECKAs JUCCOLMALNS, FaIbBAaHHUKA.

l'eocpaghus: BAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodOpa3oOBaHKe JBMKEHHUN C MCIOJIH30BAHUEM MEXAHHM3MOB, YUET TPCHHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs HMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU NOJIYYEHHS] COBPEMEHHBIX MaTEpHAJIOB, B TOM YHUCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTpPOCTaTHUuYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTellbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.

11 KUIIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKMpOMAZHUMHAA UHOYKUUS

[TocrosiHHbIE MarHuThl. B3auMOJEHCTBHME MOCTOSHHBIX MarHMTOB. MAarHutHoe MoJie.
Bekrop MarHuTHOM MHAYKUMH. [IpUHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuy. KapTiHa TuHUM MarHUTHON MHAYKIUMU TOJIS TOCTOSIHHBIX MarHuTOB.

MaruutHoe 1nojie MpOBOAHMKA ¢ TOKOM. KapTHHa JMHMH WHIYKIUU MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna JlopeHua, €€ MoIynbp M HampaBleHHE. J[BH)KEHHE 3apsyKEHHOW 4YacTHULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBeHME DNEKTPOMAarHUTHOM HMHAYKIMHM. IIOTOK BEKTOpa MAarHUTHOW WHAYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapazes.

BuxpeBoe aneKkTpuyeckoe Iose. OJIEKTPOJABMKYIIAs CWJIA HMHIYKIUU B IPOBOIHMKE,
JBUKYIIEMCSI IOCTYIATEIbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIEeHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHWTBHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

JIMHUYM UHYKIIM MarHUTHOTO TMOJIA.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.

SIBNIeHME SJIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno JleHnna.



3aBUCUMOCTb 3JIEKTPOJABMKYILIEH CHIIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MIOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pgean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

Konebartenbnas cucrema. CBoOoaHbIE MexaHMuYecKue KkoJjebanus. [apmoHMueckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTuyeckuii MasTHHK. YpaBHCHHE TapMOHHMYECKHX KojieOaHuil. [IpeBparieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HJICATbHOM
KOJIOATEIbHOM KOHType. AHAJNOTHs MEXIYy MEXaHWYeCKHMHU W 3JIEKTPOMarHUTHBIMU
kosiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs 3HEPrUHM B HJCAIbHOM KojeOaTeJbHOM
KOHTYPE.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHYXIeHHbIE MeXxaHHYeCKHe KoyieOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil ToK. CHHYyCOMAANBHBIN NEPEMEHHBIA TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMITTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHHUSL.

Tpanchopmarop. [IpousBoncTBo, mepemaaya U MOTPEOICHUE AIIEKTPUUYECKOW SHEPTUU.
OKOJIOTUYECKHE PUCKH TpU IPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnonb3oBaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpPOMCTBA M IPAKTHYECKOE IIPUMEHEHME: JJIEKTPUYECKUMH 3BOHOK,
TeHEepaTop NEPEMEHHOIO TOKA, JINHUU JIEKTPOIIepeiad.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojebaTeIbHOM cUCTeMBbl (MIPYKUHHBIM WIIM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3aTyxarommx KojaeOaHui.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJIEOAHUH.

Habmtonenue pesonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcumsuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsOKEHUs OT BPEMEHH) JUis
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHCc npu mocienoBaTeNbHOM COEAMHEHMM PE3UCTOPA, KATYIIKHM MHIAYKTUBHOCTH H
KOHJIEHCATOopA.

Mopens IMHUY 3JIEKTPOIIEpENaYH.

Yuenuueckuui sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIepHOIa MaJIbIX KoJeOaHHi rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBaHne MEpEMEHHON0 TOKA B ILENM W3 IOCIENOBAaTEIBHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexannueckue BOJHBI, yclioBuUs pacnpocTpanenus. [lepuoa. CkopocTh pacrpocTpaHeHUs
U JMHa BojHbL. [lomepeuHble W MpOAOIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCIIOBUS HM3JIY4YEHMs SJEKTPOMAarHUTHBIX BOJIH. B3anmHuas
opueHTanuss BekTopoB E, B, V B anekrpomarauTHol BosHE. CBOHCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeJoMIIeHue, Moispu3zanus, Audpaknus, uHtepdepenuus. CKOpoCTh
AJIEKTPOMAarHUTHBIX BOJIH.



[[Ixana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnOCBA3U U TeneBuaeHus. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeibl.

TexHuueckue ycTpoucTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacHpoOCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumonenne orpaxkeHus U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny U AUPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtonenue CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIMTYIOH W YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  DIIEKTPOMArHUTHBIX  BOJIH:  OTpPaXKEHUE, MPeIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

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

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue n300pakeHUH B IUIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI TPEIOMJICHUS CcBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CinoxxHbIi coctaB 6enoro cera. L[Ber.

Cobupatomiue U pacceuBaroniue JuH3bl. ToHkas nuH3a. DOKYCHOE pAacCTOSIHHME U
ONTHYecKas cuiia TOHKOM JuH3bL. [locTpoeHune n3odpaskeHuil B cOOMparOIUX U pacCEeUBaIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wuatepdepenmuss cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpaknuonHas pemérka. YcjaoBHe HaONIOJEHUS TIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETA Ha TU(PAKLIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoicTBa M NPAKTHUYECKOE NPUMEHEHHE: O4YKH, Jyma, QoTroamnmnapar,
MPOSKIIMOHHBIA ~ ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAS
pemeETKa, TOJISTPOUSI.

Jlemoncmpayuu

[IpsimonuHetHOe pacmpocTpaHeHue, OTpaKeHHWe W mpejoMieHue cBera. Onruyeckue
pUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[ToryueHue cekTpa ¢ TOMOIIbIO MPU3MBI.

[TomyueHue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmionenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3mepenune nmokazaresst IpeioMICHUS CTEKJIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

HabGnronenue qucnepcuu certa.
Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl crnenualbHOW TEOpUU
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHU U COKPALLEHUE JUINHBI.

DHeprusi U UMITYJIbC PEISTUBUCTCKOMN YaCTHULIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.
Pa3zpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBa3u 3HEPrUM POTOHA C €r0 YACTOTONH. DHEPTUsl U UMITYIIbC
dboToHa.

Otkpeitie u wuccinenoBanue Goroddpdexra. Onwitet A. I'. CromeroBa. 3aKOHBI

dororddekra. Ypapuenue Diinmreiina 1 Gotosddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHYECKOE JEHCTBUE CBETA.

TexHu4eckne YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHe: (POoToeMeHT, (OTONATIHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM IMJIaCTUHOM.

HccnenoBanue 3akoHOB BHeIIHETo GoToddexra.

CBeToaHoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesauto o -uactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue ¢GoTOHOB NpU MEPEXOie aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha japyro. Buasl cnexktpoB. CrnekTp yYpOBHEW 3HEpruuM aroma
BOZIOpPOAA.

BousiHoBgIe cBOMcTBa yacTull. Bosusl ne bpoinsa. KopnyckyisipHO-BOJIHOBOM Tyanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHudyeckne yCTpPOMCTBA M IMPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA  aHaIu3
(criekTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmoneHne nuHeuaThIX CIEKTPOB U3TyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amommnoe a0po

OKCHEepUMEHTHI, JTIOKa3bIBaIOIINE CJI0KHOCTh CTpPOGHMSI  fJpa. OTtkpsITHE
panuoakTuBHOCTU. OTBITH Pezepdopna mo onpeenieHnio cocTaBa paglioakTUBHOTO U3ITyYeHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTkpbITHE IPOTOHA U HeTpoHa. HykionHas monens siapa ['eitzendepra—Banenko. 3apsia
saapa. MaccoBoe unciio siapa. M30Tomsl.

Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBINA Oera-pacnan. ['amma-u3zinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DOHeprust cBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

AnepuHbie peakunu. JleneHue u CUHTE3 AEp.



Snepubiii  peaktop. Tepmosinepubiit cunrte3. IIpobimembl M TEpPCHEKTHBBI  SACPHOM
JHEPreTUKU. DKOJIOTMYECKHE aCIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOIIOEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

OyHnaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHHueckue ycTpoMCTBAa M NMPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znea 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH

Ortanbl  pa3BUTUS  acTpoHOMHUM. [lpuknagHoe W MHUPOBO33PEHYECKOE 3HAYEHHUE
ACTPOHOMHUHU.

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

Conneunas cucrema.

Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3MABI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocie0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUSA O
IPOUCXOXACHNUHU U 3Bostoluu CoslHLa U 3BE311. DTanbl XKU3HU 3BE3L.

Muneunsiii [1yTs — Hama ['anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumsl
rajlakTuk. PajmoranakTiuku u kBazapsl. YEpHbIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6na. Pa3z6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habmronennss HEBOOPYKEHHBIM TJ1a30M C UCIHOJb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEICNICHUs MTOJI0KEHHsI HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMalIbHON H
THUYECKON cdepax JeATEJbHOCTH 4YENOBEKa, pOJlb W MeCTO (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopuu B (OPMHPOBAHUU
MpEeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM PsIly
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOLE.

MexnpeamMeTHblie CBSI3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBisieTcsl ¢ y4€ToM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nowsimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (u3znyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHH, TPUTOHOMETpUYECKHe (YHKIUHU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIE 3JIEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snekTpuueckue SBICHUS B JKUBOW MpPHpOJE, KojieOaTelbHble IBU)KCHUS B
KMBOW TNPUPOJE, ONTUYECKHE SBICHHS B JKUBOM IPUPOJE, ACHCTBHE paJAWAllMA HA JKHUBBIC
OpraHU3MBlI.



Xumusa: CTpOGHHE aTOMOB U MOJIEKYN, KpPUCTAJLIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00PAa30BaHUs KPUCTAIUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIONMIOCa 3€MJIH, 3aJIe)KM MAarHUTHBIX Py, (OTOChEMKA 3€MHOMN
IIOBEPXHOCTH, NPEJICKA3aHUE 3eMIICTPSICCHUH.

Texnonozus: TMHUAN 3JIEKTPOIIEpeiay, TEHEPATOp NEPEMEHHOIO TOKA, JIEKTPOJBUIaTElb,
UHAYKIMOHHAs IIeYb, pajap, paJuoNpHEMHUK, TEJNEBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA NPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenune yueOHOro mpeamera «Pu3nMka» Ha ypOBHE CpeaHEro oOmero oOpa3oBaHHA
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECIEYUTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «Du3uka» IOKHBI OTPaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONINXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKIIEHUM, COOTBETCTBYIOIIMX TPATULIMOHHBIM IEHHOCTSM POCCHUUCKOro  0OIIecTBa,
pacuIipeHre KU3HEHHOTO OIbITa U OMbITA JAEITEIbHOCTU B IPOILIECCE peaau3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHLHOM IEATETLHOCTH, B TOM YHUCJIEC B YaCTHU:

1) rpaxknaHckoro BOCHMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKAAHCKOM TO3UIMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPATUIIUOHHBIX OOIEYETIOBCUSCKUX TYMAHUCTHUYCCKHX U JIEMOKPATHUYECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JCSATEIHHOCTh B HMHTEPECAX TPakJIaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHUE B3aMMOJIEUCTBOBATh C COIHAJIBHBIMM HWHCTUTYTAMH B COOTBETCTBUM C WX
GYHKIUSAME 1 Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXKIAHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHMSIM POCCHUICKHUX
yU4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JAEATEIHLHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TeTUYECKOT0 BOCTIUTAHUS :

ACTETUYECKOE OTHOMIEHUE K MUPY, BKIIIOYAsl 3CTETUKY HayYHOTO TBOPYECTBA, MPUCYIIETO
buznueckoil Hayke;

5) Tpy10BOr0 BOCHIUTAHUSA:

WHTEpPEC K pa3uuHbiM chepaMm npodecCHOHATBHON JesSTEeNHbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
po()eCCUU U PeaTn30BbIBATh COOCTBEHHBIE )KH3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U camMoo0pa3oBaHUIO B 001acTv (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbl, OCO3HaHUE TIJI0OATBFHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;



IJIAHUPOBAHUE M OCYILIECTBICHUE ACUCTBUU B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBRA;

paclIMpEeHHE ONIbITa JEATEIbHOCTH OJKOJOTMYECKOM HAIPaBICHHOCTM Ha OCHOBE
UMEOIIUXCcs 3HaHUi 110 (u3uke;

7) IEeHHOCTH HAYYHOI'0 IIO3HAHMSA:

C(OPMHPOBAHHOCTE  MHUPOBO33PEHMS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHME LIEHHOCTH HaY4HOH JIeSTeIbHOCTH, TOTOBHOCTb B IIpOLECCE U3YyUEHUs (PU3MKU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHINBUIYAIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe AelCTBUS
ba3oBble jornueckue a1ecTBUA:

CaMOCTOSITeNIbHO (OPMYITUPOBATh U AaKTyaJH3UpOBaTh MpoOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 3a1aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabaThIBaTh IUIAH PElIeHUs MPOOIeMbl C YUETOM aHaIM3a UMEIOIIUXCS MaTepPUATbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBHI B JESITEIBHOCTb, OLEHUBATh COOTBETCTBHUE PE3YJIbTATOB LETSM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSX pEalbHOTO, BHUPTYaTbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBarebckme 1eiCTBUSA:

BIQ/IETh HAYYHOM TEPMHUHOJOTHEH, KIIOUYEBBIMU TOHATHUAMU U METOJaMH (U3UUYECKOM
HAyKH;

BJIQJIETh HaBBIKAMHU Y4eOHO-HCCIIEeIOBATENbCKON U MPOEKTHOM AESITeNhHOCTH B OOJIACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BUJAMH JIEATEILHOCTH IO TOJYYEHHIO HOBOTO 3HAHUSI, €ro WHTEPIpEeTalluu,
npeoOpa3oBaHHI0O M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W AKTyallM3UpOBATHh 3aJady, BBIJBUIaTh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apTyMEHTBhI I JIOKa3aTeJbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATH MOJYYEHHBIE B X0/1€ PEIICHUS 33J1a4Ml pPe3yJIbTaThl, KPUTUYECKU OLICHUBAThH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON JESTEILHOCTH, B TOM
YUCJIe MPU U3y4eHUN (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TOJyueHUs MHPOPMAIUU (PU3UIECKOTO COJEPKAaHUS M3 HCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENBHO OCYIIECTBISITH MOWMCK, AaHAINW3, CHUCTEMAaTH3alUI0 U
WHTEPIIPETANNIO HHPOPMALINK Pa3IMYHBIX BUAOB U (hOPM MIPEICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;



UCIIONIb30BaTh CpEACTBAa HWH(MOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHNN KOTHUTUBHBIX, KOMMYHMKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJad4 C COOJIIOJIEHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PeCypCcOCOepeKeHHsI, TPABOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (DU3MUECKOTO COJIEpKaHUs B pa3IUYHBIX Qopmarax ¢ yd€ToMm
Ha3HayeHWs: UWHGOpPMAlUKMKW U UEJNEeBOM ayAUTOpPHM, BBIOMpas ONTHUMaIbHYIO (opmy
MIPEICTABJICHUS U BU3YaTU3AIIUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (DU3UKU M BO BHEYPOUHOH JEATEITLHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IIUKTHI;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUIYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBHI C yuy€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEM Ka)kJI0T0 4i€Ha KOJUIEKTHBA,

NPUHUMATh 1€ COBMECTHOM JI€ATeIbHOCTH, OPTraHW30BHIBATH M KOOPAMHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHON pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHHKA KOMAaH/bI B OOIIMN pe3yiabTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TMPOEKTHI, OIEHUBATh WUJIEU C TO3UIMKA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETHYECKOE TIOBEACHUE B PA3JIUYHBIX CHUTYalMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENbHYIO JEATEIbHOCTh B 00NacTH (PU3UKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH PEHICHUs Pacu€THBIX M KA4eCTBEHHBIX 3a/ay, TUIaH
BBITIOJTHEHUS] TMpaKTUYeckoi paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuIupsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHIH;

JIeNIaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CcrocoOCTBOBAaTh (DOPMUPOBAHUIO M TPOSIBICHUIO DSPYIULIMH B 007acTH  (DU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTH, OICHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIQ/ICTh HABBIKAMU MO3HABATEIHHONU PeQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBHIA
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIIONIE30BaTh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 110 UX CHIDKCHHIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;

MPUHUMATH €051, TOHNMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;

MPUHUMATH MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;

MPU3HABATh CBOE MPABO W MPABO JAPYTUX HA OIMIUOKH.

B nporecce mocTrkeHUsT TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI TTO (PU3UKE IS
YPOBHsI cpefHero oO0Iero oOpa3oBaHus y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBINA
WHTEIJIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHATLHOE COCTOSHUE,
BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ceO€;

CaMOpEryJIMpPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOITb, YMCHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlUM, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKEHHUIO IEIH M YCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

AMIIATUH, BKIIOYAIONICH CIIOCOOHOCTh IMOHMMATh SMOIIMOHAIBLHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COICPCIKNBAHUTIO,

COLMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C APYTHMH
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 kJiacce npeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHIA:

JIEeMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPaHULbl MPUMEHEHUS H3YUYEHHBIX (QU3NYECKUX MOJENei: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJenu
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUYECKUH 3aps] IPU pELICHUU
bu3nueckux 3anay;

pacnio3HaBaTh (U3NYCCKUE SBICHHUS (IIPOIECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PpaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE, CBOOOAHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojeicTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOEHHUE KUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJl MpH HarpeBaHuuU
(oxJaKJIeHNUHN ), TEIJIOBOE paBHOBECHE, HCIIapeHNe, KOHACH CAIMs, TUIaBJIeHne, KpUCTaJuIn3alus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE JAaBJICHUS ra3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM
coCyle, CBA3b MEXAY IlapaMeTpaMU COCTOSHHMS Ta3a B H3ONPOLECCaxX, DIEKTpU3alUs Tel,
B3aUMOJICVICTBUE 3apsI0B;

OTUCBHIBATh MEXAHWYECKOE JBWKEHHE, UCHOJb3ysd (U3NUECKUEe BEIMYMHBI: KOOPAWHATA,
IIyTh, MEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CWJIA, UMITYJIbC Tela, KHHETHYECKast
SHEprus, NOTEHIMaJbHAs JHEPrHs, MeXaHudeckas pa0oTa, MeXaHHMYECKass MOLIHOCTb; MpHU
ONMCAHWU TPABUIBHO TPAKTOBaThb (PU3MUECKUM CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

ONUCHIBAaTh H3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBIEHUS, HCIOIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XaO0THUYECKOr0 JBMIKEHUS MOJIEKYJ, CPEAHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3MUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYEHMsS U E€IUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

OIKUCBHIBATh M3YYECHHBIC DHICKTPUYECKUE CBOMCTBA BELIECTBA U JIJIEKTPUUECKHUE SIBICHUS
(mpotiecchl), UCTONIB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHUM IPABHIIBHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIOJB3YEMbIX BEIMYUH, HUX OOO3HAU€HUs M EAUHUIBL
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



aHATM3UPOBATh (PU3MUECKUE TPOLECCHl U SIBICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI H
NPUHIUIBL: 3aKOH BcemMupHoro TtaroteHus, [, Il u Il 3akonsl HbroTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHHUs MMITYJIbCA, IIPUHLIMII CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETMYECKOW DHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIUIIBI AEUCTBUS MAILUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBITOJIHATh 3KCIIEPUMEHTHI 10 HCCICIOBAaHUI0 (U3WYECKUX SIBICHHH W TPOILIECCOB C
UCMOJIb30BAHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (GOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOIbI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE HW3MEPEHUs (HU3MUECKUX BEIWYHH, TPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUECKUMH BETMUNHAMMU C HCII0JIb30BAaHUEM MPSIMbIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH Pe3yJbTATHI IOIYYCHHON
3aBUCUMOCTH (DU3NYECKMX BEJIMYMH B BHUAE TaOiuL U TIpaduKOB, JenaTb BBIBOJBI 110
pe3yabpTaTaM UCCIIEI0BAHMS;

coOuoiaTh MpaBwiia O€30IacCHOTO Tpyda INpH INPOBEJCHUM HCCIENI0BaHUM B paMmKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JEATEIBHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYyAOBaHUS;

pemaTh pacu€THBIC 3aJadyd C SBHO 3aJaHHOH (U3NYECKOH MOMIETBIO, HCIIONIB3YS
¢du3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJjaul BHIOUPATh (PU3UUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pemaTh KadyeCTBEHHBIE 3aJa4M: BBICTPAWBATh JIOTUYECKM HENPOTHBOPEUYMBYIO LEMOYKY
paccyXIeHUI ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh MpPHU pEIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHBIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPeJCTaBICHUsS y4yeOHOU u
HAyYHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(OpMAIHIO;

IPUBOJIUTH MPUMEpPHI BKJIAZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE POIIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUS 1O (U3MKE B TOBCEAHEBHOW JKU3HU JUIS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpAIIEHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHHS B OKpY KalolIeil cpee;

paboTaTh B IpyIIe ¢ BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MIIaHUPOBATh PAOOTy
IpYNNbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U  IJIAaHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJI0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMoi POOIEMBI.

K xoniy oOyuenust B 11 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEeMOHCTPUPOBATh Ha MPUMEPax pojb U MeCTO (UMK B (POPMUPOBAHMH COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/1€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YVUUTHIBaTh TPAaHULBI TMPUMEHEHHS HW3YYEHHbIX (U3MUECKHX MoOJeNel: TOYeHHbII
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAsl MOZIEJIb ATOMHOTO sI/ipa IIPU PEeLIEHUN (GU3NUECKUX 3a/1a4;



pacrio3HaBaTh (hu3nyecKkue sBJICHUS (TpoLecchl) U OOBICHATh MX HAa OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBUXKYLIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJNSIpU3aLUsg CBeTa, JUCIEPCHUsS CBETa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YyUEHHBIE CBOMCTBAa BELIECTBA (SJIEKTPUUECKHUE, MArHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEll) U JIEKTPOMArHUTHbBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DIIEKTPUYECKHH 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro nojs, cuia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO TMOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPHU OMNHUCAHUU TPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHHS M TPOLECCH, HCHOIB3yd (usmueckue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKA3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE TAHHYIO (DM3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aQHATM3UPOBATh (PU3MUECKUE TPOLECCH M SIBICHUS, HUCIOIB3ysd (DU3MUYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBAaTEIbHOTO W HAapajljIeIbHOTO  COEIMHEHHS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIUH, 3aKOH
OPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPA)KEHHUSI CBETA, 3aKOHbI IMPETOMIIEHUS
cBeTa, ypaBHeHHEe OMNHmITEeHHa Ui (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruM, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMs DJEKTPUYECKOro 3apsia, 3aKOH COXpPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNATh HalpaBiIeHHE BEKTOpa MHAYKIMM MAarHUTHOTO IOJs MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M ONMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJHATh 3KCHEPUMEHTHI IO MCCIEAO0BAaHUIO (PU3MUECKUX SIBJICHUH U MPOLIECCOB C
UCTOJIb30BaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu d3ToM  (GOpPMYIHPOBATH
npobnemMy/3ajady W TUMOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISAITh NPSIMbIE M KOCBEHHbIE HM3MEPEHUs (U3MUECKUX BEIUYUH, NHPU ITOM
BBIOMPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOIBI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
HCCJIE/IOBAHMS,

coOuoiaTh MpaBwia O€30MacHOTO TpyJda MpH TNPOBEACHUM HCCIEAOBAaHUN B pamKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKON MOJENbI0, HUCHOIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIB], HA OCHOBE aHaJIN3a YCIOBHS 33a4Hl BBIOMPATh (PU3HUECKYIO



MOJIeNIb, BBIACNATh (PU3NUYECKHUE BEIUYMHBI M (OPMYINbI, HEOOXOAMMbIE IS €€ pEeLIeHHUS,
MPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHMYNHBI,

pelarb KadyeCTBEHHbIC 3aJa4d: BBICTPAWBATh JIOTUYECKU HENPOTUBOPEUMBYIO LIENOYKY
paccyXJIeHU ¢ ONOpPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHHUS;

UCTOJIb30BaTh TPH  pEIICHHMH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHpPETAlMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTy4aeMyro HH(popMalnio;

OOBSACHATH NPUHLIMIIBI AEUCTBUS MAILLUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3jinyarh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOIUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bACHEHUE IIPOIIECCOB OKPYXKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETUUECKUE 3HAHWS 10 (U3MKe B TOBCEIHEBHOW IKM3HHU IS
obecrnieueHns 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHNS HOPM KOJIOTMUECKOT0 MIOBEECHUS B OKPYKaIOILEH Cpele;

paboTaTh B rpyMIe C BHIMOIHEHUEM PA3IMYHBIX COIUANBHBIX POJIeH, IIIAaHUPOBATh paboTy
TPYIIbI, PalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLEHUBATh BKJIAJ Ka)KJOTO M3 YYaCTHUKOB I'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne  |HammeHoBaHUE pa3/iesiOB U TEM MPOTPaAMMBbI KonuuecTBo yacos OnekTpoHHble (mU(pPOBBIE) 00pa3oBaTEIbHBIC
n/n Bcero| KonrposbHbie [IpakTryeckue pecypebl
paboThI paboTsI
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
1.1 |®usuka u METObl HAYYHOTO TO3HAHUS 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 |Kunemaruka 5 bu6mmoreka LIOK https:/m.edsoo.ru/7f41bf72
2.2 |Aunamuka 7 bubmuoteka LIOK https://m.edsoo.ru/7f41bf72
2.3 |3aKoHBI COXpaHEHMS B MEXaHUKE 6 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 | OcHOBBI MONEKYISIPHO-KUHETUYECKON TEOPUHU 9 1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
3.2 |OcHOBBI TEpPMOAMHAMUKHI 10 1 bu6nmoreka IIOK https://m.edsoo.ru/7f41bf72
3.3 |ArperatHble cocTosiHUs BemecTBa. Pa3oBblie|S bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
TIePEXOJIbI
Hroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 |Dnexrpocraruka 10 1 1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
4.2 |IlocTosiHHBIN 3nexkTpuyeckuil Tok. Toku B|12 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeliax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME |68 |4 4
11 KJIACC

No ‘HaI/IMeHOBaHI/Ie pa3zaenoB u TeM nporpammel | KonrdecTBo yacos OnekTpoHHble  (uudpoBbie)  00pa3oBaTeNbHBIC



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

n/m Bcero| KontposbHbie [IpakTrueckue pecypchl
paboThI paboThI
Paznen 1. JIEKTPOANHAMUKA
1.1 |MaruutHoe  mome.  OnekrtpomarHutHas| 11 1 3 bubmuoteka [{OK https://m.edsoo.ru/7f41c97¢c
WHTYKITHS
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 |MexaHuyeckue M DJIEKTPOMAarHuWTHBIE| 9 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 |MexaHHuY€eCKHE U 3JIEKTPOMArHUTHbIEC BOJIHBI | 5 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
2.3 |Onrtuka 10 3 bubmuoreka [{OK https://m.edsoo.ru/7f41c¢97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 |OcHoBbI CHenualbHON Teopuu|4 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
OTHOCUTENbHOCTH

Hroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 |DnemMeHTbl KBAaHTOBOM ONTHKU 6 bubmuoteka [{OK https://m.edsoo.ru/7f41¢97¢c

4.2 |CrpoeHue aToMa 4 bubnuoreka [{OK https://m.edsoo.ru/7f41c97¢c

4.3 |ATtoMHOE PO 5 bubnuoteka [{OK https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 |9neMeHTLI ACTPOHOMHUH U aCTPOPHUUKH 7 1 ‘BI/I6J‘II/IOT€Ka IMOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 |0606maromee MTOBTOPEHHE 4 ‘BI/I6J‘II/IOTCKa ITOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
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Ne  |HaummenoBanue pa3ziesnoB u TeM nporpaMmsl | KoiamuecTBo yacos OnexTpoHHble  (IUQpPOBBIE)  00pa3zoBaTeNbHbIC
n/n Bcero| KontposbHbie [MpakTryeckue pecypebl
paboThI paboThl
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB [1oj68 |4 7
I[TPOI'PAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS OCHOBHOU

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

10 KUIACC

IIpoBepsiemble mnpeAMeTHbIe Ppe3yJbTATbI OCBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHUpOBaTh Ha MpUMEpax posib U MECTO (PU3UKH B (HOPMUPOBAHUH
COBPEMEHHOM HAy4YHON KAPTUHBI MUpPA, B Pa3BUTUU COBPEMEHHONU TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUUYECKON NEATEIIbHOCTH JIHOICH

10.2

YUuTBIBaTh TPAaHUIBl MPUMEHEHHS HW3YyYCHHBIX (PU3HMUECKUX MOMETICH:
MaTepuaibHas TOYKa, HWHEPIHAJIbHAS CHUCTEMa OTCYETa, abOCOIIOTHO
TBEPAOE TEJIO, UACATBHBIA Ta3; MOJEIU CTPOCHUS Tra3oB, >KUAKOCTEH M
TBEPABIX TEJ, TOYCYHBIA OJIEKTPUUYECKUM 3apsiji — MNOpU PEIICHUH
dusnyecKux 3a1a4y

10.3

PacrioznaBate (Qu3nueckue sBIeHUS (MPOLECCH) M OOBACHATH HX Ha
OCHOBE 3aKOHOB MEXaHHUKHM, MOJEKYJISIPHO-KMHETUYECKOH Teopuu
CTPOEHHsI  BEUIECTBA U DJJEKTPOAMHAMHUKU:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE NaJIeHue Tel,
JBUKCHHE TI0 OKPY)KHOCTH, WHEPLHUSA, B3aUMOACHCTBHE Tei; Au(Qy3us,
OpOYHOBCKOE JIBUXKEHHE, CTPOEHHE JKUIKOCTeH U TBEPIABIX Tel,
U3MEHeHHue 00bEéMa Tel NpU HarpeBaHUM (OXJAXAEHHUM), TEIIOBOE
paBHOBecHEe, HCIapeHue, KOHAEHcalus, IJIaBICHHUE, KpUCTaIU3alus,
KHUIIEHHE, BJIAXXHOCTb BO3/]yXa, IOBBIIIEHUWE JaBJIE€HUS Ta3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXAY NapaMETpPaMH COCTOSHUS
ra3a B U30MpOIeccax; MIEKTPU3alus Tell, B3AUMOIEHCTBUE 3apsii0B

10.4

OnuceiBaTh MEXaHUUYECKOE IBMIKEHUE, UCITIONB3YS (pU3nUecKre BEIMUUHBI:
KOOpJIMHATa, IyTb, MEpEMEIIEeHNuEe, CKOPOCTh, YCKOpPEHHME, Macca Tela,
CWJIa, UMIYJIbC TeJla, KMHETUYECKas DHEPTUs, NOTEHLMAaJIbHAs HEPIHUs,
MexaHu4yeckas paboTa, MeXaHWuYecKas MOIIHOCTb; NpU OINUCAHUM IIpa-
BIWJIBHO TPaKTOBaTh (PU3MUECKUH CMBICI MCIOJIb3YEMbIX BEJIMYMH, HUX
0003HaYeHUs] U EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BETMUUHY C IPYTMMHU BEIMYMHAMU

10.5

OnuceiBaTh M3YYCHHBIE TEIJIOBBIE CBOMCTBA TEJN M TEIUIOBHIC SBICHUSA,
UCTIONB3Ysl (pU3MUYECKUe BEIMYMHBI: JaBJICHUE rasza, TeMIeparypa, cpel-
HSsl KAHETHYECKash DHEPrus XaoTHYECKOTO JIBMIKEHHUS  MOJIEKYII,
CpeIHEKBaJpaTUYHasi CKOPOCTh  MOJIEKYJ, KOJHMYECTBO  TEILIOTHI,
BHYTPEHHsISl dHEprus, padoTa raza, K03G(HUIIMEHT MOJEe3HOTO AEHCTBUS
TEIUIOBOIO  JBUraTelisg; IMpU ONHMCAaHUUM MPABUIBHO TPaKTOBaTh
(GU3UYECKUIT CMBICT UCIOJIB3YEMBIX BEJIMYUH, WX OOO3HAYCHHUS U
€IUHUIIBI, HAXOMUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (HUIUIECKYIO
BEJINYMHY C JIPYTUMH BEIUIUHAM

10.6

OnucelBaThb  M3Y4YEHHBIE  JJIEKTPUUECKHE  CBOMCTBA  BELIECTBA W
JNEKTPUYECKUE ABJIEHUS (IIPOLECCHI), UCHIONB3YS (PU3NYECKUE BETMYHUHBIL:
NIEKTPUYECKUIN 3apsAll, JJEKTPUUYECKOE II0JIe, HAINpPsSHKEHHOCTh 10U,
MOTEHILIMaN, Pa3HOCTh MOTEHIHUAJIOB; IMPH ONHCAHUU MPABWIBHO TpaK-
TOBaTh (PU3UYECKUN CMBICT HUCHOJIB3YEMBIX BEIMYMH, UX 0003HAUYEHUS U
€IMHULIBl; YKa3bIBaThb (OPMYIbI, CBS3bIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTMMH BEITUYUHAMU




Kon
NMpoBepPsSIEMOro
pe3yJbTara

10.7

IIpoBepsiemble mpeAMeTHBbIE Pe3yJbTATBI OCBOEHHMSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

aHATM3UPOBATh (PU3MUECKHUE MTPOLIECCHI U SABJICHUS, UCTIONb3Ys (PU3NYECKHE
3aKOHbl M MPUHIUIIBL 3aKOH BcemupHoro TsaroteHus, [, II u III 3akoHsbI
HeproTOHA, 3aKOH COXpaHEHUS] MEXAHUYECKOW SHEPTUH, 3aKOH COXPAaHEHUS
UMIyJIbCa, NPUHLUI CYNEPHO3UIUU CWJI, MPHUHIMI PAaBHOIPABUS
MHEPLHAIbHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KHHETUYECKYIO TEOPHUIO
CTPOCHHS BEILECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpEAHEH KHHETUYECKOU
SHEPTUU TEIUIOBOTO JBIKEHHUS MOJIEKYN C aOCONIOTHOM TEeMIepaTypoi,
NEepBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsza, 3akoH KysoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTUYeCKOe BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE NPUHLMIIBI JEHCTBUS MalluH, HOpUOOPOB H
TEXHUYECKUX YCTPOMICTB; pazinyaTh yCIOBUS UX O€30IACHOTO HCIIOJIB30-
BaHUs B NOBCEIHEBHOM JKU3HU

10.9

BBINOJNHATE AKCIEPUMEHTBI 0 HCCIICOBAHUIO (U3UYCCKUX SIBICHUH U
MPOIIECCOB C HCIOJIb30BAHMEM IMPSMBIX U KOCBCHHBIX H3MEPCHHUM; TPH
sToM ¢dopMmynupoBath mpoOieMy (3amady) U rHUOoTe’y y4eOHOro
OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3 IMPENJIOKEHHOTO O00O0PYIOBaHHS,
IPOBOJIUTH OTBIT U (YOPMYITHPOBATH BHIBOJIBI

10.10

OcymiecTBiIsATh IpSMbIE U KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIHYUH,
IOpU 3TOM BHIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUS U HCHOJIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKU NOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBarb  3aBUCHUMOCTH ~ MEXAY  (PU3MYECKUMH  BEJIMYMHAMHU
C MCIOJIb30BAaHUEM IPSAMBIX U3MEPEHUM; NPU 3TOM KOHCTPYHPOBATh yCTa-
HOBKY, (PUKCUPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEIMYMH B BUJAE TaOIUI] U rpadHKOB, J€1aTh BHIBOJBI 10 pPE3yJbTaTaM
UCCIICIOBaHMSI

10.12

Cobmronathe npaBuiia 0€30MacHOrO TPyJAa MpHU MPOBEJCHUU HCCIeI0BaHUN
B paMKax Yy4eOHOro SKCIEpHUMEHTa, Y4eOHO-HCCIea0BaTEeNbCKOM
U MIPOEKTHOM  JEATENbHOCTH C  HCHOJb30BAHUEM  HU3MEPHUTEIbHBIX
YCTPOWCTB U TaOOPATOPHOTO 0OOPYIOBAHMS

10.13

Pemarpe pacuy€rHble 3amauM C SBHO 3aJaHHONM (PU3MYECKOW MOMAENBIO,
UCIIONB3Ys (PU3UYECKUE 3aKOHBI M IPUHITUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3a/1a4¥ BIOUpaTh (PU3HUECKYIO MOJEIb, BEIACTATh (PHU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXOoaAMMBIE ISl €€ pEIICHUs, MPOBOJIUTH PACUETHI M
OIICHUBATh PEAIbHOCTh MOJIYYCHHOTO 3HAYeHHS (PU3NUECKON BETHUNHBI

10.14

Pematp KaueCTBEHHBIE 3a/1a4u: BBICTPANBATh JIOTHUYECKH
HEIIPOTUBOPEUYUBYIO LIENOYKY PACCYXKICHUH C OINOPOM HAa HU3Y4YCHHBIE
3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  mpU  pelIeHUH  Y4eOHBIX  3a7ad  COBPEMEHHBIE
UHPOPMALIMOHHbIE  TEXHOJIOTMH s TIOUCKA, CTPYKTYpUPOBAHMUS,
UHTEPIIPETAllUd M TPEACTaBICHUS Yy4eOHOW U Hay4yHO-NOMYJSIPHOU
UHpOpPMAlLIMK, TOJYYEHHOM U3 pa3IUYHBIX HCTOYHHMKOB; KPUTHYECKU
AHAIM3UPOBATH MOJTyYaeMyto HH(OPMALIHIO

10.16

[TlpuBoANTH TpUMEpPHl BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI




Kon
NMpoBepPsSIEMOro
pe3yJbTara

10.17

IIpoBepsiemble mpeAMeTHBbIE Pe3yJbTATBI OCBOEHHMSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

Hcnonk30BaTh TEOPETUYECKUE 3HAHMS 110 (DU3UKE B IMOBCEIHEBHOMN JKU3HH
Il o0ecriedeHuss O€30MacHOCTH MpH  OOpalieHuH ¢ TIpubdopamu
U TEXHUYCCKUMHU  YCTPOHCTBAMH, JUIsl  COXpPAHEHUS  370POBBbS W
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOTO TIOBEICHHUSI B OKPYIKAFOIIEH cperie

10.18

PaGoTath B rpymme ¢ BBINOJTHEHHEM pPa3IUYHBIX COLUAIBHBIX POJICH,
IUIAaHUPOBATH PAOOTy TPYIIBI, PAIIMOHATBFHO PACHPENCNsITh 00I3aHHOCTH
U IUIAaHUPOBATH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYALUsAX, aJ€KBaTHO
OLCHUBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB TpPYyHIbl B PELICHHUE
paccMaTpuBaeMoil IpobiIeMbl

11 KJIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble  mpeaMeTHbIE  Pe3yJbTaThl OCBOEHHSI OCHOBHOW
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001mero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3HKH B (HOPMHUPOBAHHUU
COBPEMEHHOUN HAYyYHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B MPAKTUYECKON AEATEIbHOCTH JIFOJEH, LIEJIOCTHOCTh M
€IMHCTBO (PM3MYECKOI KapTUHBI MHUpa

11.2

VY4uuThIBaTh TPAHULBI MPUMEHEHHUS] HU3YUYEHHBIX (QU3NYECKUX MOJIEIEH:
TOYECUHBI JJIEKTPUYECKUN 3apsl, sSACpHas MOJENb aToMa, HYKJIOHHAas
MOJIETIb ATOMHOTO siJIpa NP pelIeHUH PU3NYECKHX 3a]a4

11.3

Pacnio3HaBath ¢u3nueckue sBIeHUs (IPOLECChl) M OOBICHATh X HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKA W KBAaHTOBOM (PHM3MKH: dSJEKTpUYecKas
MIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XWMHYECKOE, MAarHUTHOE JEHCTBUSA
TOKa, B3aMMOJICHCTBHE MAarHUTOB, DJIEKTPOMAarHUTHAsT MHIKIIHS, JCHCTBUE
MarHMUTHOTO TIOJIE Ha TPOBOJAHMK C TOKOM U JBWXKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIE KOJIeOaHHs Y BOJIHBI, PSMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpakeHHe, NpeIoMIIeHue, HHTephepeHLus,
TUGpaKkus U MOJIspU3alus CBeTa, JUCIEpPCUsi CBeTa, POTOIEKTPUUIECKHMA
s ekt (portoaddekt), cBeTOBOE NaBleHUE, BOSHUKHOBEHHE JTUHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  €CTeCTBEHHass W HMCKYCCTBEHHas
PalnOaKTUBHOCTD

11.4

OnucelBaTh M3yYEHHBIE CBOMCTBA BEIECTBA (JIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYIO  MPOBOAMMOCTb  PA3IMYHBIX  Cpen)
U DJIGKTPOMAarHUTHBIE ~ SIBIEHUS  (TIpOILIECChI), HCIMONb3yd (u3ndyeckue
BEJIMYMHBI: JIEKTPUUECKUN 3aps]l, CUJIa TOKA, AIEKTPUUECKOE HANpsKEHUE,
AJIEKTPUIECKOE COMPOTHBJICHUE, pa3HOCTh mnoreHnuanosB, DJIC, pabora
TOKa, MHAYKIMS MarHUTHOro mois, cuiaa Awmmepa, cuia Jlopenna,
MHIYKTUBHOCTh KaTYIIKH, YHEPIHs AJIEKTPUUYECKOTO0 U MarHUTHOTO MOJIEH,
NEepUoJl U 4YacToTa KoyieOaHWH B KoJeOaTeTbHOM KOHTYpE, 3aps] U cuia
TOKa B IIpollecc€ TapMOHMYECKHX  AJIEKTPOMAarHUTHBIX  KojeOaHuH,
(oKycHOE pacCTOsSHHME U ONTHYeCKas CHJa JIMH3bI, IpPU OINUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3MUECKUM CMBICT HCIOJIb3YEMBIX BEJIIMYUH, HUX
0003HAYCHHUS W EIUHMIIbI, YKa3bIBaTh (HOPMYJIbl, CBSI3BIBAIOLINE TaHHYIO
(GU3NYECKYIO BEIMUYNHY C IPYTMMHU BEJIMYMHAMU

11.5

OnwuceIBaTh N3YUYCHHBIC KBAHTOBBLIC SBJICHHA M IMPOLCCCHI, HCIOJb3YyA




Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE pe3yJabTaTbl OCBOEHHUSI  OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBanusi

¢u3nyecKre BeIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
U 4acToTa CBETa, SHEPruss M UMIYJbC (POTOHA, MEPHOJ] MOoJIypacnana,
JHEpPrusl CBA3M ATOMHBIX SJ€p; IPU ONHUCAHUU INPABUIBHO TPAKTOBATH
(Gu3nyecKuil CMBICI MCIOJNb3YyEMBbIX BEJIWYMH, HUX OOO3HA4YEHUA W
€IMHULBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE MAHHYIO (U3HUYECKYIO
BEJIMYMHY C IPYIMMHM BEJIMYMHAMM, BBIYMUCIATH 3HAYEHUE (PU3NUECKON
BEJINYMHBI

11.6

Ananu3upoBaTh (U3NIECKUE POLECCH U SIBJICHUS, UCTIONB3YS (PU3NYECKHE
3aKOHBI M HPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCIIEOBATEILHOTO M Mapai-
JIEIIBHOTO COEAMHEHUS NPOBOJHUKOB, 3akoH Jxoyns — JleHua, 3akoH
ANEKTPOMArHUTHOW HMHIYKIIMH, 3aKOH MPSMOJIUHEHHOr0 pacnpocTpaHeHUs
CBETa, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IIPEJIOMJICHUSI CBETA, YpPAaBHEHUE
OiHmTetHa g Qorodddexra, 3aKOH COXpaHEHUS OHHEPrUu, 3aKOH
COXpaHEHUsl UMITYJIbCa, 3aKOH COXPAaHEHHUS IEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHHUs MacCOBOT0 YHUCJa, MOCTyJaaThl bopa, 3aK0H pagroOaKTUBHOTO
pacmana; mpH ATOM pas3iuvaTh CIOBECHYIO (DOPMYIHpPOBKY 3aKOHa, €ro
MaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBUA (TpaHUIbl, O0JacTH) MpH-
MEHHUMOCTHU

11.7

Onpenenstb HampaBlIeHHE BEKTOpa MHAYKIUUM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHna

11.8

CTpouTh U OINHCHIBATH H300PAKEHHE, CO3/JaBAEMOC IUIOCKUM 3E€pPKajoM,
TOHKOHW JIMH30U

11.9

BrimmongaTs OKCIICPUMCHTBI IO HCCIICAOBAHUIO (1)I/ISI/I‘I€CKI/IX SIBJIEHUU U
MIPOLIECCOB C MCTIOH30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; IPU STOM
dbopmynupoBath mpobaeMy (3aavy) U TUMOTE3Y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEATIOKEHHOTO 00OpYIOBaHUS, TPOBOAUTH OMBIT
1 (OPMYJIMPOBATH BHIBOJIbI

11.10

Ocy1ecTBIATh NpsIMblE M KOCBEHHbIE M3MEPEHHUs (PU3NYECKHX BETUYUH;
P 3TOM BBIOMPATh ONTHUMAJbHBIM CIIOCO0 U3MEPEHUS M MCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM

11.11

UccnenoBath 3aBUCMMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIB30BAaHUEM
MPSMBIX U3MEPEHH; P 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCHMOCTH (PU3NYECKHX BEJIUYHH B BHUJIC
TaOIUI ¥ TpaUKOB, JI€7aTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIETOBAHMS

11.12

CoOmronath npaBuia 0€30MaCHOTO TPyAa MPHU MPOBEACHUN UCCIETOBaHUN
B paMKax Yy4eOHOro OJKCIepUMeHTa, Y4eOHO-HCCIIe0BAaTEIhCKOM
u HpOGKTHOﬁ ACATCIBbHOCTU C HNCIIOJIB30BAHUEM HU3MCPUTCIBbHBIX
YCTPOUCTB | J1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemarp pacu€rHble 3aaud C SBHO 3aJaHHON (DU3MUYECKON MOJENbIo,
WCTIONB3Ys (U3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBHS
3a/laud BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BEIUUUHBI
u  Gopmynbel, HEOOXOmuMBbIE Il €€ pelIeHUs, MPOBOJUTH PaCUETHI
1 OLICHHMBATh PEAbHOCTD MOJIYYEHHOTO 3HAUYCHHUS (PU3HUECKOIN BEIIMYNHBI

11.14

Pemats KaueCTBCHHBIC 3a/1auu: BBICTpaNBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IIEMIOYKY PpACCYXJIEHUH C OMOpOMl Ha H3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3NYECKHE SIBICHUS

11.15

Vcnonp3oBaTh  NpH  pEIIEHWHM  YY4eOHBIX  337ad  COBPEMEHHBIE




Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE pe3yJabTaTbl OCBOEHHUSI  OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBanusi

WHPOPMALIMOHHBIE  TEXHOJIOTMH  JUIA  TOHCKA, CTPYKTYpUPOBAHHS,
UHTEpIpETallMi | MPEACTaBICHUS yuyeOHOW ¢  HAyYHO-MOMYJISIPHOMN
uHpOpMAlUY, TOJNYYCHHOH W3 PAa3IUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3HPOBATH MOTYYaeMyI0 HH()OPMALIHIO

11.16

OOBSCHATh MPUHIMIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh YCJIOBHS UX O€30MacHOr0 WCIOIb30BAaHUS B
IMOBCETHEBHOMN KU3HU

11.17

[TpuBOAMTH IPUMEPHI BKJIAJIa POCCUUCKUX M 3aPYOEKHBIX YUEHBIX-(PH3UKOB
B Da3BUTHE HayKH, B OOBACHEHHE IIPOLECCOB OKPYXAIOIEro MHupa,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpeTHYECKUE 3HAHUS N0 (DU3UKE B TOBCEJHEBHOW KH3HU
s obecrieueHust 0€30MAaCHOCTH TMPH OOpalleHUH C NMpUOOpaMu M TeX-
HUYECKHMHU YCTPOUCTBAMH, JUIsl COXPAHEHUS 3/10POBbS ¥ COOIIOJICHHSI HOPM
9KOJIOTMYECKOr0 NOBEACHHSI B OKPYXKAIOLIEH cpejie

11.19

PaGorats B Tpymnme C BBINOJHEHHEM pPAa3JIMYHBIX COIUAJIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TPYIIBI, PAlMOHAIBHO PaCIpenensaTh 00S3aHHOCTU H
IJIAHUPOBAThL ACATCIBHOCTL B HCCTAHAAPTHBIX CHUTyalUAX, aJICKBATHO
OLICHUBATh BKJAJ KaXIOTO W3 YYAaCTHUKOB TPYIIbI B  peElICHHUE
paccMaTpuBaeMoil mpoOIeMbl

ITPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUA

10 KUIACC

Kon Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

pa3aejia 3JI€eMEHTa

OU3NKA 1 METOJIBI HAYYHOI'O [IO3HAHN A

1.1

®dusuka — Hayka o mpupoze. HayuHble MeTOABI MO3HAHMS
OKpyXaromero Mupa. Ponp skcepumeHTa U TEOpUHU B
npoliecce MO3HaHUs MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE

1.2

MonenupoBanue (U3MYECKUX SBJIEHUH U  IPOILIECCOB.
Hayunsble rumores3sl. DHU3NYECKHE 3aKOHBI U TEOPHUHU.
I'panunel npuMeHUMOCTH (U3HYECKUX 3aKOHOB. [IpuHIuI]
coorBercTBUA. Pomb 1 Mecto ¢usuku B ¢dopMHpOBaHUY]
COBPEMEHHOM HAy4yHOM KApTUHBI MHUpa, B IPAKTUYECKOH|
JeATEIIbHOCTH JIFOACH

2 MEXAHHWKA

KMHEMATHKA

2.1.1

Mexanungeckoe JBUKECHHUE. OTHOCHUTENBHOCTD
MeXaHn4yecKoro AsrmxkeHuns. Cucrema orcuéra. Tpaekropus

2.1

[Tepemernienue, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs
CKOPOCTh) M YCKOPEHHUE MaTepPHALHON TOYKHU, UX TPOEKIIUU
Ha OCH cHUCTeMbl KoopauHaT. CloXeHHWe MepeMenieHud U
CJI0’KEHHE CKOPOCTEMN

PaBHOMepHOE ¥ PaBHOYCKOPEHHOE  MPSIMOJMHEHHOE
nerkeHue. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,




Kon

Kox mposepsiemoro

pa3gejia 3JI€eMEHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

YCKOpPEHUS, IIyTU U NEPEMEIEHUSI MAaTepUaIbHONW TOYKH OT
BpEMEHU

CBoOonHOe majieHune. Y cKopeHrne cBOOOHOTO TaIeHUs

KpuBonuueliHoe nBuxkeHue. PaBHOMEpHOE  ABUXKEHUE
MaTEpUaIbHOW TOYKM IO OKPYKHOCTH. YTJIOBas CKOPOCTb,
JIMHENHas CKOpOCTb. Ilepuon Y 4acTOoTa.
[{eHTpOCTpEMUTENBHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIMIOMETD, JIBUKCHUE
CHaps10B, LICTIHBIC U PEMECHHBIE TIEpeaadn

[TpakTnyeckue pabotel. Mi3MepeHne MrHOBEHHON CKOpPOCTH.
Hccnenosanue COOTHOULICHUS MEXIY IIyTSIMU,
IIPOMJCHHBIMU TEJIOM 3a IIOCJIENOBATEIbHBIE pPAaBHBIE
IIPOMEKYTKH BPEMEHU P PAaBHOYCKOPEHHOM JIBJKEHHMH C
HA4aJIbHOM CKOPOCTBIO, PaBHOW HYIO. M3ydeHne nBukeHus
HiapuKa B BA3KOM XUAKOCTH. M3ydyeHue nBMXKEHUS Tena,
OpOLIEHHOTO TOPU30HTAIBHO

2.2

JVUHAMUKA

2.2.1

[Ipuniun ortHocutenbHOocTH [anmunes. IlepBblil  3akoH
HrroTona. HepumanbHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cyneprno3uiuuu cuil

223

Bropoit 3akoH HproTOHa 1 MarepuaibHOM TOYKH B
uHepuuanbHoli cucreme otcu€ra (MCO). Tperuil 3akoH
HproToHa 111 MaTepUAIBHBIX TOYEK

224

3akoH BcemupHoro TtsaroteHus. Cuna Ttspkectu. llepBas
KOCMHUYECKasi CKOpoCTh. Bec Tena

2.2.5

Cwuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJBbXECHHS U
cuna TpeHus 1nokos. Koapounument tpenus. Cuna
COINPOTHBIICHUS IPU JBMKEHUHU TENA B KUIKOCTH WM ra3e

2.2.7

[TocTynaTensHOE M BpallaTeNbHOE JABHXKEHHE aOCOIIOTHO
TBEPAOIO Tena

2.2.8

MOMEHT Cuiibl OTHOCUTENIBHO OCH BpaleHus. 1lineuo cuibl.
VYcnosus paBHoBecust TBEpaoro tena B MCO

229

TexHuueckue YCTPOMCTBA: MOJIINITHUKH, JIBUKCHUE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTuueckue paboTel. U3yueHue nBuxkeHHs Opycka 1o
HaAKJIOHHOHN INIOCKOCTH 1oL }IeﬁCTBHeM HECKOJIBKUX CHII.
Uccnenosanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B JAehopMHUpyeMOll MpPYyKUHE U PE3MHOBOM
oOpasiie, oT BenuumHBl ux nedopmanuu. MccnemoBanue
YCIOBUM paBHOBECHS TBEPAOrO Tella, HMEIOLIEr0 OCh
BpAaILCHUS

23

3AKOHBI COXPAH

EHUA B MEXAHUKE

2.3.1

NMiynsc MarepuanbHOM TOYKH, CUCTEMBI MaTepHaJIbHBIX
ToueK. VIMITyJIbC CHIIBI M U3MEHEHHE UMITYJIbCa Tella

232

3akoH coxpaHeHusa wummnyiasca B HMCO. PeaktuBHOE
JBWKECHUEC




Kon

Kox mposepsiemoro

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

pasjena 3JieMeHTa
233 Pabora cuibl
234 MOIHOCTD CHJIBI
235 Kunernueckas _dHeprus MaTtepualibHON Touku. Teopema
0 KMHETUYECKOM 3HEpTrun
[TorenumanbHas 3Heprus. [loTeHunanpHas >HEPrust ynpyro
2.3.6 negopMupoBaHHOW TpyKuHBL. [loTeHIManbHass >HEPTUs
Tena BOJIM3U MOBEPXHOCTH 3eMIIH
[ToreHuuanbHble U HEMOTEHIMAIbHBIE CUJIbl. CBSI3b pabOThI
237 HENOTEHUUAIbHBIX CHUJI C M3MEHEHHUEM MEXaHUYECKON
SHEPIrUM CUCTEMBI TeJl. 3aKOH COXPAHEHUs MEXaHU4EeCKOM
SHEPTUU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHS
23.9 TexHuueckue yC"EpOﬁCTBaZ JBUKEHUE PAKET, BOJOMET,
KOIIep, MPY>KUHHBIN MUCTOJET
[TpakTueckue padboThl. Mi3ydeHnue cBs3M cKOpocTel Tel Mpu
2.3.10 HeynpyroMm ynape. MccnenoBanue cBS3uU pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKOM YHEPIuu Tesa
3 MOJIEKYJISIPHASA ®U3MKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHbIE MOJIOXKEHHUS MOJIEKYJISIPHO-KUHETHUECKON
3.1.1 teopun. bpoyHoBckoe maBmxkenue. duddysus. Xapaxrep
JBUKEHUS M B3aUMOJICHCTBUS YaCTHUI BEIIECTBA
310 Mopenu cTpoeHHsI Tra3oB, XKUIAKOCTEH W TBEPABIX TEN M
' 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MO/JIEeH
313 Macca wonekyn. KonmuectBo BemectBa. IloctosiHHas
) ABoraapo
314 TemmoBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHUE.
o IlTxana remneparyp Llenbcus
315 Monens  uaeanbHOro rasa. OcHOBHOE  ypaBHEHHE
31 MOJIEKYJISIPHO-KUHETUYECKON TEOpUH UJIeaIbHOTO rasa
AOcomoTHass ~ TeMieparypa  Kak ~ Mepa  cpeaHei
3.1.6 KMHETUYECKOW 3HEPIuu TEIUIOBOTO JBMKEHMS YacTHI] rasa.
[Ixana remneparyp KenbBruHa
3.1.7 VYpasuenue Knanelipona — Menzaeneena. 3akoH J[anbToHa
I'a3oBble 3akoHBI. HM3ompoueccel B HA€aIbHOM rase C
3.1.8 MMOCTOSTHHBIM KOJMYECTBOM BEIIECTBA: M30TEPMA, M30X0Pa,
u3obapa
3.19 TexHUuyecKkue ycTponucTBa: TEPMOMETP, OapoMeTp
[TpakTnueckue paboThl. MI3Mepenne Maccel BO3ayxa B
3.1.10 KJIaCCHOM KoMHare. MccienmoBaHue 3aBUCUMOCTH MEXY
rapaMeTpamMH COCTOSIHUS pa3pesKeHHOro rasa
OCHOBbBI TEPMO/IMHAMUWKI
39 301 TepmonuHamuueckass CcHUCTeMa. BHYTpeHHss  dHeprus
’ o TEPMOJIMHAMUYECKON CUCTEMBI U CITOCOOBI €€ N3MECHECHHS
322 KonnyectBo TtemnoTel u pabotra. BHyTpeHHss >sHeprus




Kon

Kox mposepsiemoro

pa3gejia 3JI€eMEHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buapl Temnomnepenauu: TEMJIONPOBOIHOCTb, KOHBEKLNS,
u3irydeHue. TernoéMKocTh Tena. Y AelbHas TENI0EMKOCTh
BellecTBa. Pacuér kommyecTBa TEIUIOTH IIpU TeIIonepeaaye

324

IlepBblii 3akoH TepMoaAuMHAMUKHU. [IpuMmeHeHue mnepBOro
3aKOHAa TEPMOJAMHAMHKH K wu3omporeccaM. | 'padudeckas
UHTEpIpeTanus paboThl ra3a

3.25

TeruoBble MamuHbl.  [IpuHOMNBI  JEHCTBUS  TEIUIOBBIX
MamuH. [IpeoOpazoBaHus SHEPTHH B TEIIOBBIX MAIIWHAX.
Koaddumment mnonesnoro peiicteust (maee — KIIJT)
temioBoi mamuHbl. [{ukin Kapuo u ero KII1/]

3.2.6

Bropoii 3akon TepmoanHaMuki. HeodpaTumMocTh mpoieccos
B npupoae. TemioBble ABUraTesld. DKOJOTUYECKUE
pOOJIEMBI TEIJIOPHEPTeTUKU

3.2.7

TexHuueckue YCTPOMCTBA: IBUTaTEIb BHYTPEHHETO
cropaHusi, ObITOBOI XOJOJMIIbHUK, KOHIULIUOHED

3.2.8

[Ipaktuueckune pabotel. 3mepenue YACIbHON
TEIUIOEMKOCTHU

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BLIE IIEPEXO/IbI

Hapoo6pa30BaHHe 1 KOHICHCAaIusi. I/IcnapeHHe Hn KHIICHHC.

3.3.1 VnaenbHas  Temiora  mapooOpazoBaHUsA.  3aBUCHUMOCTH
TEMIIEPaTypbl KUIIEHHUS OT J1aBJICHHS
339 AOcomoTHasT W OTHOCUTENbHAs BIJIAXXHOCTh  BO3JyXa.
Hacslensslii nap
Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena.
3.33 AHH30TpOIUs CBOMCTB KpuUCTaoB. JKuakue KpuCTalIbL.
33 CoBpeMeHHbIE MaTepUalIbl
334 [InaBneHne W  KpUCTaUIM3alMs. YJelbHas  TeIUIoTa
riaBneHus. Cyonumanus
3.35 VYpaBHEeHHE TEMIOBOro OanaHca
TexHUuecKkne yCTpOMCTBA: THTPOMETP U IICUXPOMETP,
336 KaJIOpUMETpP,  TEXHOJOTUU  TMOJIyY€HHUS  COBPEMEHHBIX
MaTepuajoB, B TOM  4YHCIe HAaHOMAaTepHalloB, |
HaHOTEXHOJIOTHH
3.3.7 [TpakTuyeckue paboTel. M3Mepenue BIa)KHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpuzauust Tel. ONEKTpuueckuid 3apsin. JlBa Buza
ANIEKTPUYECKHX 3aps/10B
4.1.2 IIpoBOTHUKY, TUBIIEKTPUKH U MOJTYTIPOBOAHUKH
41 4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumopeiictBue 3aps10B. 3akoH Kynona
Onextpuueckoe mnose. HanpskEHHOCTh 3IEKTPUUECKOTO
4.1.5 nonst. Ilpunuun cynepno3unuu. JIuHUM Hanps>KEHHOCTH
AIIEKTPUYECKOTO IOJIS
4.1.6 PaGora cunm amekrpocratmdyeckoro mojsa.  [lorenmman.




Kon

Kox mposepsiemoro

pa3gejia 3JI€eMEHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

Pa3zHocTh moTEeHIIMAIOB

HpOBOI[HI/IKI/I " JUDJICKTPHUKH B IMIOCTOAHHOM 3JICKTPUYCCKOM

417 noste. Jlusnexrpudeckast IpOHUIIAEMOCTD
ONeKTPOEMKOCTD. Konpnencarop. OneKTpOEMKOCTh
4.1.8 TJIOCKOTO KOHJIEHCaTopa. DHeprus 3apsiKEHHOTO
KOHJIEHCcaTopa
TexHHYeCKHne  yCTpPOMCTBA: MIEKTPOCKOI,  JJIEKTPOMETP,
419 AIIEKTPOCTATUYECKAS 3alluTa, 3a3eMJIEHUE
AJIEKTPOIPUOOPOB, KOHJEHCATOpP, KCEPOKC, CTPYHHBIN
IIPUHTEP
4110 IIpakTrnueckue pabotsl. U3mepenune 3JIEKTPOEMKOCTHU

KOHACHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcaoBus CYIICCTBOBAHUA TMOCTOAHHOI'O JJICKTPUUYCCKOI'O

4.2.1 .
ToKa. Mcrounnku Toka. Cuna toka. [locTosiHHBIN TOK

422 Hanpsokenue. 3akon Oma Ju1s yyacTka Lenu

493 DNEKTPUUECKOe CONPOTUBJIEHUE. Y I€TIbHOE CONPOTUBIICHUE
BELIECTBA

4.4 [TocnenoBarenbHOE, napajuiesbHOE, CMEIIIaHHOE
COEJIMHEHHUE NPOBOIHUKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — Jlenua

4.2.6 MoIHOCTb 31EKTPUYECKOTO TOKA
anekTponaBrkymas cuna (manee — OJC) u BHyTpeHHee

4.2.7 CONPOTUBIIEHUE MCTOYHUKA TOKa. 3akoH Oma il TOJIHOM
(3aMKHYTOM) 3nekTpuueckoi nenu. Koporkoe 3aMbIkaHne
ONeKTpoHHas  MPOBOJUMOCTb  TBEPABIX  METAJIOB.

4.2.8 3aBUCHMOCTb COIIPOTUBIIEHHSI METAJUIOB OT TEMIIEPATypBhI.
CBepXnpoBOAUMOCTh

429 OnexTpuueckuii TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX
My4YKOB
[TonynpoBOIHUKH. CobcTBeHHas " MpUMECHas

4.2.10 IIPOBOAMMOCTH TOJYNPOBOJHUKOB. CBOICTBA p-n Iepexoaa.
[TorynpoBoTHUKOBBIE TPUOOPHI

4011 ONEKTPUYECKUH TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS

o JUCcCoLMalus. DIEKTPOIN3

OnekTpuyeckuii TOK B razax. (CaMOCTOATENbHBIN U

4.2.12 HECaMOCTOSTEIIbHBIN paspsn. Paznuunsle THIIBI
CaMOCTOATENIBHOTO pa3pana. Monuus. [Inazma
TexHuuecKkue ycTpoucTBa: aMIepMeETp, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTeibHble  MPUOOPHI,

4.2.13 JJIEKTPOOCBETUTEIILHBIE npudopHl, TEPMOMETP
COMPOTUBIIEHUS, BaKyyMHBIH JUOJ, TEPMUCTOPHI U
(oTOope3nCTOPHI, MOTYNPOBOAHUKOBBIN U0/, TalbBAaHUKA
IIpakTrnueckue pabotsl. U3yuenue CMEILIaHHOTO

4.2.14 COEUHEHUS PE3UCTOPOB.




Kon Kox mposepsiemoro
pasjena 3JieMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

N3mepenne DJIC HCTOUYHMKA TOKa M €ro BHYTPEHHETO
cornpoTtuBieHus. Habmoaenue snexTponnsa

11 KJIACC
Kox Koxa
NPoBePSIEMOro IIpoBepsiemble 371eMeHTHI COAEPKAHUS
PAICTA , rementa
4 OJIEKTPOIMMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATI'HUTHAA UHAYKIMA
431 [TocrossHHbIE MarHuThl. B3auMoJelWCTBHE MOCTOSTHHBIX
MarHuTOB
MaruutHoe nosie. Bekrop MarHuTHOM MHAYKUMK. [IpuHImn
432 cynepno3uiuu. JluHun MarHuTHOW wuHaykuuu. Kaprtuna
JIMHUNA MarHUTHOM MHIYKLIMH T1OJISl TOCTOSIHHBIX MArHUTOB
MarnuTtHOE 1OJ€ NPOBOAHUKA ¢ TOKOM. KapTuHa JMHHI
433 MOJIsI JIMHHOTO TPSIMOTO TMPOBOAHUKA U 3aMKHYTOIO
KOJIBIIEBOTO  NPOBOJHUKA, KAaTyIIKU € TOKOM. OIbIT
Opcrena. BzaumoaeicTeue NpoBOJHUKOB C TOKOM
434 Cuita Amniepa, €€ MOJlyJIb U HalPaBJICHHUE
Cuna JlopeHua, e€ Moayip M HampaBlieHHE. [[BHkeHue
4.3.5 3apsOKEHHOM YacTHIBI B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cunbl Jlopenna
4.3.6 SIBneHMe 31eKTPOMarHUTHON UHTYKIIUU
4.3.7 [ToTox BekTOpa MarHUTHOW UHIYKIIUU
43 438 OJC wuHAyKOuM. 3aKOH JJIEKTPOMAarHUTHOM WHAYKLINN
e Qdapanaes
BuxpeBoe onektpuueckoe mone. IJC wuHAyKIMH B
439 MIPOBOJIHUKE, JBHKYILIEMCS MOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM TI0JIe
4.3.10 IIpaBuno Jlenna
43.11 NHIyKTUBHOCTB. SBnenue CaMOMHAYKIINH. O1C
CaMOUHIYKITUU
4.3.12 OHeprusi MarHUTHOTO MOJIsI KATYIIKHA ¢ TOKOM
4.3.13 OJEeKTpOMAarHUTHOE I10JIe
TexHuueckue YCTPOMCTBA: TOCTOSTHHBIE MarHuThl,
4.3.14 JIEKTPOMArHuThI, DJIEKTPO/IBUTaTENb, YCKOPHUTEIN
AJIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS 11€Yb
[IpakTnueckue paboThl. I3yueHne MarHMTHOTO MO
4315 KaTylmku ¢ TOKoM. McciaenoBanue AEMCTBUSL MTOCTOSITHHOTO
MarHuTa Ha paMKy ¢ TokoM. HMccimenoBanue sBIeHUs
ANEKTPOMATHUTHON UHAYKIIUU
5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKUNE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
5.1 511 Konebarenbnass  cucrema.  CBoOomHble  KOJEeOaHUS.
o IMapmonnueckue konedbanus. [lepuoa, yacrora, aMIiuTyaa




Kon

:)c;?f;(ena NpoBepsieMoro IIpoBepsiemble 3JIeMEHTHI COePKAHUS

3J1eMEeHTa
u ¢aza konebaHui

5.1.2 IIpyxuHHBII MagsTHUK. MaTeMaTU4eCKUN MasTHUK

513 YpaBHeHHe TapMOHUYECKUX KoJjiebaHui. Kunematuueckoe
U IMHAMHUYECKOE OIMCaHKUE K0JIeOATENbHOTO IBUKEHUS
[IpeBpalieHye 3HepruM Mpu rapMOHUMYECKHX KOJIEOaHUSX.

514 CBs3b aMIUIMTYABl KOJEOAHWUH MCXOJHOM BEIUYUHBI C
aMIUTUTYAaMHU KoJIeOaHui €€ CKOPOCTH M YCKOPEHUS
Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE

515 KosieOaHus B UJCATBHOM KoJie0aTebHOM
KOHTYpe. AHaJI0rus MEXIY MEXaHUYECKUMU u
3JIEKTPOMAarHUTHBIMU KosebanusMu. @opmyna TomcoHa

516 3aKOH COXpaHEHUsl PHEPrUU B UICATHHOM KOJIeOaTEIbHOM
KOHTYpe
BeiHy)XJeHHbIE MexaHuueckue KosiebaHus. Pe3oHanc.

5.1.7 Pe3onancHas kpuBas. BbIHyXIEHHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHusl.

5.1.8 [Tepemennsblil Tok. CHHYCOUIANBHBIN IEPEMEHHBIN TOK.

51.9 M(zmHOCTI, IIEPEMEHHOTO  TOKAa.  AMIUIMTYZHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U HAIIPSHKEHUS
Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue

5110 AIIEKTPUYECKOW HHEPruu. OKOJIOTUYECKHUE PHUCKU IIpH
IIPOU3BOJCTBE  AJEKTpudyeckod  sHeprun.  KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPT MU B TOBCEIHEBHOM KU3HU

5111 TexHuueckue ycTpoiicTBa: ceiicMorpad, 3IeKTpUUECKUit
3BOHOK, JINHUU 3JIEKTpoIepeaay
[IpakTnueckue  pabotsl. MccnenoBanue  3aBHCHUMOCTH
nepuoJia MaibIX KojebaHuil rpy3a Ha HUTH OT JJIMHBI HUTH

5.1.12 1 Macchl rpy3a. MccimenoBanue nepeMeHHOro ToKa B LEMH
U3  TIOCIENOBaTENbHO  COEAMHEHHBIX  KOHJEHCATOpa,
KaTYyILIKH U pe3ucTopa

MEXAHWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI
MexaHuueckue  BOJIHBL,  YCJIOBHMSI  PaclpOCTPaHEHUS.

5.2.1 Ilepnon. CkOpOCTh pacHpOCTpPAaHEHHUS W JUIMHA BOJIHBIL.
[Tonepeunblie U MPOJIOJIbHBIE BOJTHBI

522 WNnuTtepdepennus u nudpakiuns MEXaHUYECKUX BOJIH

593 3Byk. CkopocTh 3ByKa. I'poMKOCTh 3Byka. BeicoTa TOHAa.
TemOp 3ByKa

5.2 ONEeKTpOMarHUTHbBIE  BOJIHBI.  YCJOBHS — HM3JIy4CHHS

524 NIEKTPOMAarHUTHBIX ~ BOJH.  B3aumHass  opueHTanus
BEeKTOpOB E, B 1 v B 21IeKTPOMAarHUTHON BOJIHE B BAKyyMe
CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE,

5.2.5 npejoMIIeHue, Mosgpu3anus, AMpakiusa, UHTephepeHIus.
CKOpOCTB 3IEKTPOMarHATHBIX BOJIH

596 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6BITy




Kon

Kon NpoBePAEeMOro IIpoBepsiemble 3JIeMEHTHI COePKAHUS
pasaeJia
3JIeMEHTa
597 [TpyuHuMIBl paguocBsizu U TeneBUAEHUA. Panuonoxarus.
o DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOILIEH Cpebl
TexHudeckne yCTpOMCTBA: My3bIKaJIbHBIE HHCTPYMEHTHI,
598 yJIbTPa3ByKOBasi JUarHOCTMKa B TEXHUKE M MEIULUHE,
o pazap, paaHONpUEMHHK, TEJIEBU30p, aHTEHHA, TesedoH,
CBY-nieun
OIITUKA
531 [IpsiMonMHEHOE pacIpOCTPaHEHHUE CBETAa B OJHOPOJHOU
cpene. Jlyu cera
539 OtpaxeHue cBera. 3aKOHbl OTpakeHus cBera. [locrpoeHue
M300pa’KeHNH B IUIOCKOM 3epKaie
533 IIpemomiienue cBeTa. 3aKOHbI IPEJIOMIICHUS
cBeTa. AGCOJIOTHBIN MMOKa3aTeNb MPEJIOMICHUS
534 ITonHoe BHyTpeHHEe oTpaxkeHue. [IpenenpHblii yroi moJaHoro
BHYTPEHHET0 OTPaKEHUS
5.3.5 Hucnepcus cera. CioxHbBIN cocTaB Oenoro ceera. Lpet
Cobuparoniue M paccewBarolIve JUH3bL. TOHKas JHH3A.
@OKyCHOE pacCTOSHUE U ONTHUYECKAsl CHUJIA TOHKOW JIMH3BI.
5.3.6 IToctpoenue H300paKeHUI B COOMPAOIINX u
pacceuBarommx  JinH3ax. DopMyna  TOHKOM  JIMH3BL
53 YBenuueHue, 1aBaeMoe JIMH301
’ 5.3.7 IIpenenbl IpUMEHUMOCTH I€OMETPUIECKON ONTUKHU
WnTepdepennus cera. KorepeHTHbIE HICTOUHUKH. Y CTIOBHS
538 HaOroAeHUs MaKCUMyMOB u MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Da3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB
Hudpaxnus cBera. [udpakuuonnas pemérka. YcioBue
539 HAOMIO/IEHUsI  TJIaBHBIX ~MAaKCUMyMOB TpU  MageHUU
MOHOXPOMAaTHYECKOI0 CBETa Ha JUPPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonspu3zanus ceera
TexHudyeckne yCTpOMCTBa: OUKHM, Jiyma, QoToarrmapar,
5.3.11 IIPOEKIMOHHBIN amnmnapar, MHUKPOCKOII, TEJIECKOII,
BOJIOKOHHAS ONTHKA, AU(PPaKIIMOHHAS PEIIETKA, MOJISIPOU
[TpakTnueckue pabotsl. U3mepenue MIOKa3aTenst
5.3.12 npenomiieHusi. MccienoBanue CBONCTB M300pakeHUM B
nuH3ax. Habmonenue aucnepcuu ceera
RJIEMEHTbI CIIEITUAJIbBHOM TEOPUM OTHOCUTEJILHOCTH
I'paHnnBl  NPUMEHMMOCTH  KJACCUYECKOM  MEXaHHKH.
6.1 IToctynatel Te€OpUHM OTHOCUTEIBHOCTH: WHBApUAHTHOCTD
MOJyJIE  CKOPOCTH CBe€Ta B  BakKyyme, [PHUHIIMII
OTHOCHUTEJIbHOCTH DUHILTEHHA
6 6.2 OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3amenyieHue
BPEMEHM U COKPAILLEHUE JITTMHBI
6.3 DHeprus U UMIyJIbC CBOOOTHON YaCTHUIIBI
6.4 CBsi3b Macchl C DJHEprued M HMITYJbCOM CBOOOJHOM

YaCTHUIIbl. DHEPTHUS MMOKOsI CBOOOTHON YaCTHIIBI




Kon

Kon NpoBepsieMoro IIpoBepsiemble 3JIeMEHTHI COePKAHUS
pasaena
3J1eMEeHTa
7 KBAHTOBAA ®U3NKA
3JIEMEHThI KBAHTOBOU OITTUKU
71.1 ®otonbl. ®opmyna [lnanka cBs3u SHepruu GOTOHA C €TO
o 9acTOTOW. DHEPrus U UMIYIIbC PoTOHA
OtkpeiTe W uccinepoBanue  Qgoroddpdexra.  OmnbITH
7.1.2
A.T". CroneroBa. 3akonsl poTtodddexra
7.1 713 VYpaBuenue OiHmTeiiHa 118 (dororddexra. «KpacHas
o rpanuna» Goroddpdexra
7.14 Jasnenue cBera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE JEHCTBUE CBETA
716 TexHudeckue  yCTpoicTBa: GOTOIIEMEHT, (POTOJATUHK,
coJHeyHast 6aTapesi, CBeTOUO
CTPOEHME ATOMA
Mopens aroma Tomcona. Omnbsitel  Pesepdopna 1o
7.2.1 UCCIIEOBAaHMIO CTpoeHus aroMma. [lnmanerapHas mozeinb
aToma
[Toctynarsl bopa. U3nyuenue u noryomeHre GOTOHOB MPH
799 IIepexo/ie aroMa C OJHOIO YPOBHS 3HEPrMM Ha APYroi.
o Bunbr  cnektpoB. CrHekTp yYpOBHEH SHEpPruu aroma
BOJIOpOJIA
7.2 BonnoBeie cBoiictBa yactun. Bomnel  ge  bpois.
7.2.3 KopnyckynsspHO-BOITHOBOM Iyalli3M. Hudpakius
AIIEKTPOHOB Ha KpUCTaJlIax
724 CnoHTaHHOE M BBIHYKJEHHOE H3JIydeHHUE. YCTPOHCTBO H
- MPUHLINI padoTHI J1a3epa
795 TexHuueckue YCTPOWCTBA: CHEKTPAIbHBIN aHanu3
o (criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP
796 IIpakTHueckue pabotel. Habmronenue JIMHENYaToro
CHeKTpa
ATOMHOE AJ1PO
731 Metoapl HaOMIONEHUS M PETUCTPALMHM  3JIEMEHTapHBIX
YaCTHII
OtkpeiTHe  paanoakTHBHOCTU. OmbIThl  Pesepdopna mo
730 ONPENIENICHNI0  COCTaBa  PAJAMOAKTHUBHOIO  M3JIy4EHUS.
o CpoiictBa anb(a-, Oera-, raMma-usnydyeHus. BrausHue
PalnOaKTUBHOCTHU Ha KUBbIE OPraHU3MBI
73 OTKpbITHE NTPOTOHA U HeMTpoHa. HykimoHHas Moznens sapa
' 7.3.3 ['eiizenOepra — MBanenko. 3apsia sapa. MaccoBoe 4HCIIO
sapa. U3oTonsl
Anbda-pacniaa. DJIEKTpOHHBIH M TO3UTPOHHBIN Oera-
7.3.4 pacnan. ['amma-msnydyenwe. 3akOH  PaJMOAKTHBHOTO
pacmaja
735 OHeprus cBs3M HYKJIIOHOB B siipe. Slnepubie cuibl. ledekr
MAaccChl 1pa
7.3.6 Snepuble peakuuu. Jlenenre u CUHTE3 sAEp




Kon

Kon NpoBePAEeMOro IIpoBepsiemble 3JIeMEHTHI COePKAHUS
pasaeJia
3JIeMEHTa
SAnepusiii peakrop. TepmosimepHsbiii cunaTe3. [IpobieMbr u
7.3.7 MEPCIEKTUBBl  SIICPHOM  DHEPreTUKU.  IJKOJOTHYECKHUE
aCIIEKTHI IEPHOU DHEPreTUKU
7338 DJleMEeHTapHbIe YaCTHIIBI. OTtkpbITHE MO3UTPOHA.
e dyHAaMEHTAJIbHBIE B3AUMOACHCTBUS
73.9 TexHuyeckue ycTpoilcTBa: 103UMETp, Kamepa Buibcona,
AJIEpHBIN peaKkTop, aTOMHas bomOa
7310 [TpakTueckue pabotsl. MccnenoBanue TpekoB dacTull (IO
rOTOBBIM (poTOorpadusim)
OJIEMEHTBI ACTPOOU3UKU
31 Bun 3Bé3gnoro neba. Co3Be3nus, spkue 3BE3/bI, MIIAHETHI,
WX BUJUMOE JIBHIKCHHUE
Conneunas cucrema. [lnanerst 3eMHoi rpynnel. [lnaneTsi-
8.2 TUTAHTBl U WX CIYTHUKHU, KAapJIUKOBbIE IJIaHEThl. Maibie
Tena CoJIHEUHOM cucTeMBl
8.3 Comnnue, potochepa u atmocdepa. ConHeuHast aKTHBHOCTh
8.4 Ucrounuk sneprun CosiHILA U 3BE3 T
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTD,
panuyc, Temmeparypa, HUX B3auMOCBsi3b. Jluarpamma
8.5 «CHEKTPAJIBHBIA KJIACC — CBETHUMOCTB». 3BE3/BI TJIABHOU
MOCJIeIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB)
JUTS 3BE3]1 TIIaBHOM ITOCIIEA0BATENILHOCTH
8 Buytpennee crpoenue 38€311. COBpeMEHHBIE MPECTABICHHS O
8.6 MIPOUCXOXKIEHNUHU U 3BoouMU CollHIa U 3BE31. DTallbl )KU3HU
3BE37
Mneunenii  Ilyre — mHama [Tamaktuka. ChoupanbHas
g7 CcTpyKTypa ['anakTuku, pacnpeaeneHue 3B€3/, ra3a u MbUIH.
) ITomoxxenue u nBmwxeHne Coinnna B ['anaktuke. Ilnockas u
chepuyeckas nMojacucTeMbl [ atakTHKu
38 Tuner ramaktuk. Paguorasaktuku u KBaszapbl. UEpHbIE
JBIPHI B IIpax ralakTUK
Bcenennas. Pacmmpenune Bcenennoil. 3akon XaGb6ma.
39 Paz6eranme ramaktuk. Bo3pact u panmyc BceneHHo#,
' teopust bonpmioro B3psiBa. Mojsens «ropsueit BeeneHHon».
PenukroBoe nzmyueHue
810 Macmrabnast cTpykrypa BceneHHoill. MertaranakTuka.
' Hepeménnsie mpobaeMbl aCTpOHOMUHT

IIpomexyTounas arrectanms: 10 kaace - yuer yueOHbIX JOCTHKEHUI HA OCHOBE
HAKOIVICHHBIX TEKYIIMX OL[EHOK, 32()MKCHPOBAHHBIX B KJIACCHOM sKypHaJe. 11 kiaacc -
y4eT y4eOHBIX J0CTHKEHHI HA 0CHOBE HAKOIJICHHBIX TEKYIINX OLCHOK,
3a(pMKCHPOBAHHBIX B KJIACCHOM KypHaJie.
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Nk we

YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYEHUKA
. ®usuka. 10 k1.: yaeOHUK 17151 001ieo0pa3oBaTeNibHbIX yupexacHuit / I'.5. Mskumes, b.b.
byxosues, H.H. Corckuit — M.: Ilpocsewmenue, 2020
®usuka. 11 ki1.: yaeOHUK 1)1 00111e00pazoBaTenbHbIX yupexkaenuii / I'.A. Mskumes, M.A.
[TerpoBa — M.: [IpocBemenue, 2021
Coopnuk 3anau o pusuke. 10-11 knaccel: yueOHOE mocodue 1js 001eo0pa3oBaTeIbHBIX
opranuzanuii / A.Il. PermkeBud — M.: Jlpocda, 2014
Coopnuk 3amad o ¢usuke. 10-11 kmaccel: yueOHOE mocodue 11y1s 001e00pa3oBaTeIbHBIX
opraam3anuii / H.A. IlapdpenteeBa — M.: [Ipocsemenue, 2021
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
DJIeKTPOHHbBIE YUeOHbIe H3TaHHS
O®usuka. bubmmoreka HarmagHbix mocodouit. 7—I11 xmaccer (mox pemakiumedn H. K.
XaHHAHOBA).
Jlaboparopubie paboThl 1o ¢usuke. 7 kinacc (BUpPTyasibHas Gpusndeckas 1adbopaTopusi).
JlaboparopHbie paboThI 1o ¢u3nke. 8 Kitacc (BUpTyaabHas pu3ndeckas 1adboparopus).
Jlaboparopubie paboThl 1o ¢usuke. 9 kinacce (BUpTyasibHas Gpundeckas 1adbopaTopusi).
DNEKTPOHHBIC MPHIIIOKEHUS K YICOHUKAM.

DJIeKTPOHHBbIE 00pa3oBaTe/bHbIE PeCyPChI:
1.  bub6mmoreka [1OK. https://m.edsoo.ru

2. CaiiT u3garenncrBa AkajgeMkuura/Yueounuk http:/ www.akademkniga.ru/cgi-bin/page.cgi
3. OUITN  (http://www.fipi.ru/view/sections/218/docs/515.html)

4. Enunas xomiekmus udpoBbIX 00pa3oBarenbHbIX pecypcos (http://school-
collection.edu.ru/)

5. ®denepanbHbIi LIEHTP HH(OPMALIMOHHO-00pazoBaTenbHbIX pecypcos (PLIUOP)

(http://fcior.edu.ru/catalog/meta/4/mc/discipline%2000/mi/6/p/page.html)
6. VYuu.py https://uchi.ru/teachers/lk

7. Ckaiicmapr. https://skysmart.ru/

8. Mos mikona. https://myschool.edu.ru/

9. Obpazosarenbusblil mopran. Cnam 'MA. Pemry EI'D. https://ege.sdamgia.ru/
10.  Poccuiickas snekTponHas mkosna. https://resh.edu.ru/

11. Tlnatdopma A NpOEKTHOM AesTeIbHOCTH B LIKOJIE U AoMa. https://globallab.ru/ru/
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