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HOACHUTEJBHASA 3AIINCKA

[Tporpamma o usmke 6a30BOro ypoBHs Ha YpOBHE CpeIHEro o01ero oopasoBanus pazpadborana
Ha OCHOBE IIOJIOXKEHUW U TpeOOoBaHWII K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeiabHON
nporpammsl, npeacraBieHHbx B @PI'OC COO, a takxke ¢ yu€ToM (enepaiabHOi paboueil mporpamMmbl
BOCHHUTAHMSI M KOHIEMIMM MpenofaBaHus yueOHoro mnpenmera «Ddusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

Copep:xanue mporpaMMmbl Mo (pu3uKe HampaBieHO Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHBI MUpa ooy4atontuxcs 10—11 kiaccoB npu oOyueHnn ux ¢pusuke Ha 6a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JICITEIbHOCTHOTO Toaxoaa. [Iporpamma no ¢usuke coorBeTcTByeT TpeboBanusm DI'OC
COO k mnaHupyeMbIM JHYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3ylibTaTaM O0OydeHus, a
TaK)X€ YYUTHIBAET HEOOXOJMMOCTb pealn3alli MEXIPEIMETHBIX CBA3eH (PU3UKH C €CTEeCTBEHHO-
HAay4YHBIMH y4eOHBIMU TpeMeTaMH. B Hell ompenessitoTcsi OCHOBHBIC IENW HM3y4YeHUs (HU3UKU Ha
ypoBHE cpenHero oOmiero oOpa3oBaHMs, IUIAHUPYEMble pPE3yJIbTaThl OCBOCHHSA Kypca (QU3UKU:
JUYHOCTHBIC, METANIPeIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® IUIAHUpPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIBTAThI 10 rojiaM 00yUEHUs;

e cozaep:kaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

Odu3uka Kak Hayka o HauOoliee OOIIMX 3aKOHAX MPHPOJBI, BHICTyMHas B KadecTBE y4eOHOIO
IpeiMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CUCTEMY 3HAaHUIl 00 OKpY)KaloOIeM MHpE.
IkonpHBIA Kypc (DU3MKK — CHCTEMOOOPA3yIOIIUN /7l €CTECTBEHHO-HAYUHBIX YYeOHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIECCOB M SIBICHUH, HM3y4aeMbIX XUMHEH,
ouosorueit, ¢gusndyeckoir reorpadueit u acrpoHomueit. lMcnonp3oBaHue M aKTUBHOE NPUMEHEHHE
¢bu3MYecKUX 3HAHUU ONpeAessieT XapakTep W Pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IONYyYEHHUS HOBBIX MATEPHAIOB C 3aJaHHBIMU
CBOWCTBaMH | JApYyrux. VzyueHue (U3MKW BHOCHT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAayYHOW KapTHUHBI MHpa OO0ydJarommuxcs, B (OpPMHUPOBAHHE YMEHUU NPUMEHSATh HAYYHBI METOJ
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUM.

B ocHOBY kypca (u3MKM A7 YpOBHS CpelHEro oouiero oOpa3oBaHUs IOJIOKEH psija UAEH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepHall M3 BCEX pa3lienoB (M3MKH, BKIIIOYAET KaK BOIPOCHI KJIACCUYECKOW, TaK WU
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM € HEll Marepuasn Kypca (pu3uMku OOBEeAMHEH BOKPYT
¢usnyeckux teopuil. Benymum B Kypce siBisercss GOpMHpPOBAHUE MPEACTaBIEHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanmzanus mpeArnojaraeT HCIONIb30BaHHE T'YMaHUTApHOTO
noTeHuuana Gu3nuecKoil HayKH, OCMBICIIEHUE CBA3HU Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOILIECTBA, @ TAKKE
C MHUPOBO33pEHYECKUMH, HPABCTBEHHBIMH U 3KOJOIMYECKHMMHU MTPOOIEMaMHU.

Hoesa npuknaomnoii nanpasnennocmu. Kypc GU3MKM TpeanojiaraeT 3HAKOMCTBO C HIMPOKUM
KPyroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercs IOCPEICTBOM  BBEACHUS OSJIEMEHTOB  COJIEp)KaHUS,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C PA3BUTHEM TEXHUKHU
1 TEXHOJIOTHUH, a Takxke 00CyKIeHUs MPo0IeM PalliOHAIILHOTO IPUPOI0NOIB30BaHUS U SKOJIOTUYECKON
0€30MaCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (PU3HKH Ha YPOBHE CPEIHET0 00LIEro 00pa3oBaHUs SBISIOTCA
¢uznueckue Teopuu ((HopMUpOBaHHUE MPEACTABICHUN O CTPYKTYpe MOCTpOeHUs (hrU3NUecKol TeopuH,
poinu yHIaMEHTaIbHBIX 32KOHOB U IIPUHLIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O IPUPO/IE, IPaHUIIAX
MPUMEHUMOCTH TEOPH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).



CuCTeMHO-EeSTETbHOCTHBI TOAX0A B Kypce (DM3MKH peain3yercsi MpEexXJe BCEro 3a CUér
OpraHU3alK YKCIIEPUMEHTAIBHOM AeTeNbHOCTH o0yJaromuxcs. [ 6a30Boro ypoBHs Kypca pU3NKU
— 3TO HCIIOJIb30BAaHHE CHCTEMBbl (DPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a0OpaTOPHBIX
paboT, KOTOpbIE B MMporpamme 1o (Gpusnke 00beIUHEHbI B OOLIMH CIIUCOK YYEHUUYECKHX MPAKTHYECKUX
pabot. Briaenenne B yka3aHHOM MEPEYHE JIAOOPATOPHBIX PAOOT, MPOBOIUMBIX JJISi KOHTPOJIS U OL[CHKH,
OCYILLECTBIISAETCS Y4aCTHUKAMH 00pa30BaTeIbHOIO MpoLecca NCXOAsl U3 OCOOCHHOCTEN MJIaHUPOBAHUS
U OcHamleHus: kabunera Gusuku. [Ipu 3ToM obecrieunBaeTcs OBIaCHHE OOYYaIOUIMMHUCS YMEHUSMHU
IIPOBOJIUTh KOCBEHHBIE U3MEPEHMSI, UCCIIEA0BAHMSI 3aBUCUMOCTEN (PM3NUECKUX BEIMUYUH U IOCTAaHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bosbioe BHHMaHME yJenseTcsl PelIeHHI0 PacYETHBIX U KAa4eCTBEHHbIX 3az1ad. IIpu sToM juis
pacu€THBIX 3a1a4 TPUOPUTETOM SIBISIOTCS 3aJaud C SBHO 33aJaHHON (IM3WYECKOH MOJIEINBIO,
MIO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OHOI'0 pa3zeina Kypca, Tak u
UHTErpUpPYs 3HAHUSI U3 pa3HbIX pa3fesioB. i1 KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SABIISIOTCS 3aaHUS
Ha OOBsICHEHHE NMPOTEKaHUs (PU3NUECKUX SIBIICHUM U MPOLECCOB B OKPY)KAOLIEH KU3HU, TpeOyromue
BbIOOpa (PU3UUECKON MOJICNHN JJISi CUTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ tpeboBanusimu ®I'OC COO k MaTepHanbHO-TEXHHYECKOMY 00eCIeYeHHIO
yae0HOro mporecca 0a30BBI ypOBEHb Kypca (U3WKH Ha YPOBHE CpPEIHEr0o OOIIero oOpa3oBaHHS
JIOJDKEH M3Y4aThCsl B YCIOBUSX MPEIMETHOr0 KabuHeTa (U3MKU WM B YCIOBHUSX MHTEIPUPOBAHHOIO
KaOuHeTa NPeMETOB €CTECTBEHHO-HAYYHOr0 IMKJIa. B kaOuHeTe pU3nKu J0IKHO OBITh HEOOX0IUMOE
nabopaTopHoe 000pynOBaHME AJIS BBIIOJHEHUS YKA3aHHBIX B IporpamMme Mo (hU3MKe yYeHMUYECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0OBaHHUE.

JleMOoHCTpalnoHHOE 000pynoBaHue GOPMUPYETCS B COOTBETCTBUU C IPUHLIUIIOM MUHUMAJIbHON
JOCTAaTOYHOCTH M O0ECIEUMBACT MMOCTAHOBKY MEPEYHCICHHBIX B MPOTpaMMe MO (PHU3UKE KITFOUEBBIX
JIEeMOHCTpallMi Ul HCCIIEOBAaHUS U3y4yaeMbIX SIBIEHMM M IPOLECCOB, 3MIMPUYECKHX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopatopHoe 000pymOBaHHE JUIsl YUYEHHYECKUX NPAKTUYECKUX PaboT (opMHUpYyeTcss B BUIE
TEMaTHYECKHX KOMIUIEKTOB U 00ECIIEUNBACTCS B pacuy€Te OJHOTO KOMILICKTa Ha ABYX OOyYarOIIUXCS.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO 00OPYAOBAHUS JOIKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM
MCIOJIb30BaHNH aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJie HU(POBBIX TaOOPaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3MKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME MHTEpEca U CTPEMJICHHS OOYYaIOIMXCSA K HAyYHOMY M3Y4YEHHIO HPUPOJBI,

pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTAaBICHUM O HaydHOM MeToJe TNo3HaHUs U  (OpMUPOBaHUE
HCCIIEI0BATENLCKOTO OTHOILIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opmHupoBaHHME HAy4YHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3Y4YEHHUS OCHOB CTPOCHHUS
Marepuu U QyHJIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMuUpOBaHME yYMEHUN OOBSCHATH SBJICHUS C HUCIOJb30BAHUEM (PU3UUECKUX 3HAHUN U
Hay4HBIX JJOKa3aTeIbCTB;

e (opmupoBaHue npeacTaBIeHU 0 posid (GU3UKHU JUJIS pa3BUTHUSI JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.
JlocTiKeHHe 3TUX Iesiel 00ecrieunBaeTcs pelIeHneM CIeIyoNMX 3a71a4 B Ipolecce 3ydeHUs
Kypca (pU3MKU Ha YpOBHE CpeJIHEro o0niero oopa3oBaHus:
e npuoOpeTeHHe CUCTeMbl 3HaHUH 00 OO0muX (U3NYECKHX 3aKOHOMEpPHOCTSX, 3aKOHaXx,
TEOpUsIX, BKIIOYAas MEXaHMKY, MOJEKYJSpHYIO (HU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPUUKHY;

e (opMHUpOBaHME YMEHUI MPUMEHATh TEOPETHUECKUE 3HAHUS IS OOBACHEHUS (PU3NYECKUX
SBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTHUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIOCOOOB PEIICHUS Pa3IMYHBIX 3a/lad C SBHO 3aJaHHON (PU3UYECKON MOJIENbIO,
3a/1a4, MOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3AaHME (PU3MYECKOW MOJeNH, aJeKBaTHOM
YCIIOBUSIM 3a71a4H;
e [oHUMaHHE (U3MYECKUX OCHOB U TMPHUHIUIIOB JEUCTBUSA TEXHUYECKHUX YCTPOHUCTB H
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPEY;
® OBJAJICHUE METOJaMHU CaMOCTOSITEILHOTO TUIAHUPOBAHHUS W TMPOBEACHUS (PU3MUECKHX
AKCIIEPUMEHTOB, aHAIM3a W HMHTEPHpETaluu WH(POPMAIUU, OMPEACICHUS IOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJbTara;
® CO3/IaHME YCJIOBUW JUIA pPa3BUTUS YMEHUW MPOEKTHO-HCCIIENOBATENBCKOM, TBOPYECKOU
JeSTEIILHOCTH.
Ha n3yuenue ¢pusuku (6a30BbIl YPOBEHB) HA YPOBHE CPEIHETO OOIIEro 00pa30BaHUs OTBOJAUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemslii B mporpamme no (¢u3MKe MepedyeHb Ta0OPaTOPHBIX U MPAKTHYECKHX pPadoT
SIBJIICTCS. PEKOMEHIOBAHHBIM, YUUTENh JIEIaeT BEIOOP MPOBEICHUs JJA0OPATOPHBIX PadOT U OMBITOB C
y4€TOM UHIUBUIYaTbHBIX OCOOCHHOCTEH 00yJaromnXCsl.

COJEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®uszuka — Hayka o npupoge. HaydHble MeToabl IO3HAHMS OKpyKarouero mupa. Poib
HKCHEPUMEHTA U TEOPUH B IIPOIIECCEe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue GpU3nmUecKUX SABICHUN U mporieccoB. Hayunsie runoressl. Ousnyueckie 3aKOHBI
u Teopuu. ['paHULIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Pois 1 MecTo pusnku B popMHUpOBaHIH COBPEMEHHOW HAYYHON KaPTUHBI MHUPA, B IPAKTHIECKOM
JESATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

Amnanorosble U HU(PPOBbIE U3MEPUTENBHbIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe nmxkeHue. OTHOCHUTEIBHOCTh MEXaHUYECKOro IBIKeHus. Cucrema OTcUETa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpelOHSsE CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) U YCKOpEHHE
MarepualbHOM TOYKHM, MX NPOEKIMU HAa OCH CHCTeMbl KOOpauHaT. ClOoXeHuEe NepeMEelleHUNd u
CJIO’KEHUE CKOPOCTEM.

PaBHOMepHOE ¥ pPaBHOYCKOpPEHHOE TMPSMOJIWHEHHOE MABWKEHHE. ['papuKkud 3aBHUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEPEMEIICHUSI MaTEPUAIIbHOW TOYKH OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiiHoe nBukeHue. J[BUxkeHne MaTEPUAIbHON TOYKH MO OKPYKHOCTH C TOCTOSIHHOM T10
MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JWHEHHas CKOpocTh. llepmom um yactora oOpamieHwus.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPaKTUYECKOE MPUMEHEHHE: CIUJOMETp, JIBHXKEHHE CHapsJIOB,
LIETTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, ULTFOCTPAIIHS KWHEMAaTUUECKUX XapaKTEPUCTHK JBIKEHUS.

[Ipeobpa3oBaHue ABUKEHHUM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenuie Ten B BO3/1yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue ABrkeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.



N3mepenue yckopeHus CBOOOHOTO MACHHSL.

HanpasiieHne CKOpOCTH IPHU IBHIKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHHUSI C LIENIbIO OIIPEIEICHHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY NYTSAMH, MPOMIEHHBIMHM TEJIOM 3a I0CIIEJOBAaTEIbHBIE
paBHBIE NPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBWJKEHUHU C HA4aJIbHOM CKOPOCTBIO, PaBHOU
HYJIIO.

W3ydyeHne nBuKEHUs IIApUKa B BI3KOU XKHUJIKOCTH.

W3yuenue nBMKEHUS Teja, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun ortHocutenbHOcTH ['anmunes. llepsenii 3akoH Herorona. MHepunuanbHbIE CUCTEMBI
OTCY€Ta.

Macca Tena. Cuna. [lpunuun cynepno3unuu cuwi. Bropoit 3akon HeioToHa aiisi MaTepuaibHOM
ToukH. Tpernii 3akoH Hpl0TOHA [U1s1 MaTepUalIbHBIX TOYEK.

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

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

Tpenue. Bunpl tpenus (mokost, ckoibxkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHUSI CKOJBXEHUS M cuia TpeHus nokos. Koapduument tpenus. Cuiia CONPOTHBIECHUS IPU
JBUKEHHUHU TeJa B AKUJAKOCTU WIH rase.

[TocTynaTtenbHOE U BpallaTeIbHOE ABM)KEHUE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT CHIIBI OTHOCUTENIBHO OCH BpauieHus. [liieqo cuibl. Y ciioBus paBHOBECHs TBEPAOTO TENA.

TexHnueckue ycTpolcTBa M NPAKTUYECKOE IPUMEHEHHME: IONUIMIIHUKM, JIBHYKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHMEe nHEpUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

N3smepenue cu.

Crnoxxenue cui.

3aBHCUMOCTb CHUJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIBbEME U TTAJICHHUH.

CpaBHEeHHE CHUJI TPEHUS TIOKOS, KAUEHHS U CKOJIBbKEHUS.

VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBecusI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIMX B NMPYXXUHE U PE3UHOBOM 00paslie,
oT ux aedopmariiu.

HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coxXpanenus 6 MexaHuke

Hmnynbe MarepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepHalbHBIX TOYeK. VIMIylbC CHIIBI U
M3MEHEHNE UMIYJIbca Tejla. 3aKOH COXpaHeHus UMIyjbca. PeakTuBHOE ABMKEHHUE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MarepuaabHOM ToUuk. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[TorenuuansHast sHeprus. [loTeHUManbHas SHEPrus ynpyro AeGOPMHPOBAHHOW TPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[loreHnuaneHple M HEMOTEHIMaNbHbIE CHIBL. CBA3b pabOThl HEMOTEHLUUAIbHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM HEePTUr CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEpruu.

VYupyrue u Heynpyrue CTOIKHOBEHHMSL.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: BOAOMET, KOIEP, NPYKUHHBIA
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu



3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[lepexosa MOTeHIUATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONMOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paOOThl CHIIBI C U3MEHEHHEM MEXaHHYECKOM SHEpPruu Tejla Ha MpUMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcHOBHbBIE TMOJOXKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOpUU M HX ONBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBmwxkenue. uddysusa. Xapaktep ABMKEHHS U B3aUMOJCHCTBUS YaCTHIl BEIIECTBA.
Monenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABoraspo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mopnens wupneanpHoro raza. OCHOBHOE YypaBHEHUE MOJIEKYJISIPHO-KUHETHUYECKONM TEOpUU
UJealbHOTO ra3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeAHel KUHETUYECKOW SHEPTUU TEIIOBOIO
nBrKeHns dactun rasa. [llkana temmneparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHUe MeHeneeBa—
Kunaneiipona. 3akon JlanbroHa. M3omponeccel B HJI€aIbHOM Ta3e C MOCTOSHHBIM KOJHUYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHHE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu MOIeKya OpraHndecKux
COCIMHEHU.

OnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUSI.

Mopnaens onbita [lTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UACAbHOTO rasza, U30MpOIeCChI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre mMacchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHHH 00béMa KOMHATHI,
JABJICHUS U TEMIIEPATYphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCMMOCTH MEXKly TApaMETPAMH COCTOSIHUS Pa3pEKEHHOT0 Iasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnnamuueckas cuctema. BHyTpeHHAs sHeprus TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ n3MeHeHus. KonuuecTBo TenaoTel U paboTa. BHyTpeHH: SHeprust 0IHOATOMHOT'O HU€aIbHOro rasa.
Bunsl Teruionepenaudn: TEIIIONPOBOAHOCTb, KOHBEKIMS, H3JIy4EHHE. Y JIENbHAs TEIIO0EMKOCTh
BeniecTBa. KoanmuecTBo TEMIOTHI IpH TEILIONEpEaaye.

[Tonsitue 00 ammabGatHOM Tporecce. [lepBriit 3akoH TepMoauHaMuKu. [IpuMeHeHne mepBoOro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTepnperanus paboTh rasa.

Bropoii 3akoH TepmoanHamMuki. HeoObpaTuMOCTs TPOIIeCCOB B MPUPO/IE.

TennoBele Mammubl. [IpyuHIMOBL AEWCTBUS TEIJIOBBIX MamiuH. [IpeoOpazoBaHMs SHEPrUM B
TerioBbix MamuHax. Koadduuuent nonesnoro aeiictBust temoBod Mamuubl. [{ukn KapHo u ero
KOA(QPHUIHUEHT MOJIE3HOTO AeHCTBUS. DKOJOTHYECKUE MPOOIIEMBI TEIIOIHEPTETUKH.

TexHuueckue ycTpoHCTBa M NMPAKTUYECKOE NMPUMEHEHUE: JBUIaTellb BHYTPEHHETO CrOpPaHWs,
OBITOBOM XOJIOAUIBLHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3MeHeHrne BHYTpEHHEN SHEPTHH Tejla IIPU COBEPILIEHUH paOOTHI: BEUIET NPOOKH U3 OYTHUIKH ITOA
JeiCTBHEM CKaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOW TpyOke MyTEM TpeHus
(BuIeOIeMOHCTpAIHS ).



N3meneHue BHyTpeHHEH dHepTuu (TeMIepaTyphl) Tela Ipu TeIuionepeaaye.

OmnpIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATEIsi BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonvt

[Tapoobpa3zoBanue u koHjeHcanus. Mcmapenwe u kumeHue. AOCONIOTHAsE W OTHOCHUTENbHAS
BIQKHOCTh BO3AyXa. HacelmeHHBIH mnap. YaenpHas TemioTra mnapooOpa3oBaHHs. 3aBUCUMOCTH
TEMIIEPATypPhbl KUTICHUS OT JIaBIICHUSI.

Teépmoe Teno. Kpucramimueckue u amopdubie Tena. AHU3OTPONUS CBOWCTB KPUCTAILIOB.
Kunkue kpucramnsl. CoBpeMeHHbIE MaTepualbl. [InaBieHne u KpucTaUTH3anus. Y AeIbHas TEIUIoTa
riasnenus. Cyomumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KATIOPUMETD,
TEXHOJIOTUH MOJTy4EHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIC HAHOMATEPHAIIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HaGmronenue HarpeBaHus ¥ MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMOHCTpanus KPUCTAJLIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

W3mepenne OTHOCUTENBHON BIXXHOCTH BO3/TyXa.

Pa3znen 4. DiekTpoanHamMuKa

Tema 1. Inekmpocmamuka

Onektpusanus Ten. DJIEKTpUdYecKuil 3apsia. JIBa Buaa sieKTpuueckux 3apsaaoB. IIpoBogHukw,
JUBJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsa.

Bsaumopeiicteue 3apanoB. 3akoH Kynona. TodeuHBI 31€KTpUUECKUHN 3apsiil. DINEKTPUUECKOE
nosie. Harpsixk€HHOCTB 21eKTpruyecKkoro noii. [IpuHun cynepno3sununy aI1eKTpUIecKux mosen. Jinaum
HaNpPsHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snexrpocratuueckoro nois. ITorenuuman. PazHocts norenuuanos. [IpoBognuku u
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM IT0JIe. J{ManekTpruyeckas IpOHUIAEMOCTb.

OnexktpoémkocTh.  KonaeHcaTop. DNEKTPOEMKOCTh IIOCKOTO  KOHAEHCATOpa. JHEpPrus
3apsHKEHHOIO KOHAECHCATOPA.

TexHnueckue yCTpPOHCTBA M TMPAKTUYECKOE TPUMEHEHHE: DBJIEKTPOCKON, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKas 3alIUTa, 3a3€MJIEHUE JIEKTPOIIPHOOPOB, KOHIEHCATOP, KOMTMPOBAIBHBIN anmapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumoaeicTBue HadIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTDh JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOopa OT IUIOMAAN IUIACTUH, PACCTOSIHUS
MEXIY HUIMH U JUDJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoanuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax



DNEeKTpUUECKUH TOK. YCIIOBUS CYHIECTBOBAHHUS 3JIEKTPUUECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [TocTOsTHHBIN TOK.

Hanpspokenune. 3akon Oma 1151 ydacTka LIETH.

DNEKTPUYECKOE COIPOTUBIICHHUE. YIEIBHOE CONPOTUBJICHHME BemecTBa. [locnenosarenbHoe,
IapajuiesIbHOE, CMEIIAHHOE COEAMHEHUE ITPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOMHOCTb 3JEKTPHUUECKOTO TOKA.

DneKTpOoABMKYIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOUYHUKA TOKA. 3akoH OMa J171s1 TOJIHOM
(3aMKHYTOI) 2JIeKTpUUecKoii ermu. KopoTkoe 3aMbIKaHHeE.

DneKTpOHHas MPOBOJAUMOCTb TBEPABIX METAJNIOB. 3aBUCUMOCTb COIPOTHUBIIEHUS METAJUIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonnuku. CoOCTBEHHAs: U IPUMECHAs! IPOBOAUMOCTD MOJYIPOBOIHUKOB. CBOWCTBA p—
n-nepexoza. [loayrnpoBoJHUKOBBIE TPUOOPHI.

ONeKTpUYeCKHid TOK B pPAacTBOpPAX M pacIulaBax JJIEKTPOJIIMTOB. DJIEKTPOIUTHYECKAS
U CCOIMAIusl. DIEKTPOIIU3.

OnexTpuueckuid TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSTENBHBIM paspsa. MonHus.
[Ina3zma.

TexHnuyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HCTOYHUKU TOKA, AJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHBI IHOJ, TEPMHUCTOPbl U (DOTOPE3UCTOPHI, MOJIYNPOBOJAHUKOBBIA HOL,
rajlbBaHuKa.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HAIIPSIKEHMUSL.

3aBUCHUMOCTb  CONPOTHUBJICHHS LWIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
MIONEPEYHOr0 CEUYEHUs U MaTepuaa.

CMenianHO€ COEJUHEHHUE POBOIHUKOB.

[IpsiMoe n3mepeHue MEKTPOABHKYILEH cribl. KOpOTKOE 3aMbIKaHNE rajJbBaHUYECKOTO JJIEMEHTA
U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTh BO3yXa.

OAHOCTOPOHHSIS MPOBOJAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3y4yeHne cMEIIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO COIPOTUBIICHHUSL.

Habmtonenue snexTpoinusa.

Me:xnpeamerHbie CBSI3U

W3yuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 Kiacce oOCyHIecTBIseTCs C Y4ETOM
COJIEpKaTENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaT€MaTUKH, OMOJOTUHU, XUMUH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemmnvle nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4HbI (akT, rumnoresa, ¢uU3MUeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJEHHME, SKCIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHMH, IuHeHas QyHKIMs, napaboia, rumnepoosna, ux
rpadyKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPBI M MX IIPOEKIIMK HA OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonocus: Mexannueckoe ABMKEHUE B KUBOU npupoje, 1uddy3usi, ocMoc, TEII000MEH KHUBBIX
OpPraHU3MOB (BUABI TEIUIONEPENAUH, TEIUIOBOE PAaBHOBECHUE), DJIEKTPUUECKHE SIBICHUS B KMBOMU
MIPUPOJIE.



Xumus: NHACKPETHOE CTPOEHUE BEILECTBA, CTPOCHME AaTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasl Macca, TEIJIOBbIe CBOMCTBA TBEPABIX TeN, KHAKOCTEH M ra3oB, JIEKTPUYECKHE CBOWCTBA
METAJIJIOB, AIEKTPOJIMTUYECKAS AUCCOLUALINS, FAJIbBAaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHuE IBMKCHUH C HCIOJNB30BAaHHEM MEXaHHM3MOB, YY€T TpEeHUS B
TEeXHHKE, TOJIIUITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHHS UMITYyJIbca B TEXHUKE (paKeTa, BOJOMET U
JpyTHUE), IBUTATEIb BHYTPEHHETO CrOpaHusl, mapoBas TypOuHa, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED,
TEXHOJIOTUH MOJy4YEHHSI COBPEMEHHBIX MaTepHAaIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAs 3allWTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIM MpPHUHTEP,
AJIEKTpOHArpeBaTesibHble MPUOOPDI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, FraJIbBAaHHUKA.

11 KJIACC

Pazjen 4. DaekrpoanHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3aMmMoneWCTBUE NMOCTOSIHHBIX MarHuTOB. MarautHoe mose. Bekrop
MarHMTHOM MHAYKUMH. [IpHHOUI Cyneprno3uuuyu MarHUTHBIX MOJIEH. JIMHUM MarHUTHOM HMHIYKIMH.
KapTuna 1uHUI MarHuTHON MHAYKLMHU NOJIS OCTOSIHHBIX MArHUTOB.

MarsuTtHO€e 1noJjie IpoBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMH MarHUTHOTO MOJIS JUIMHHOTO
IIPSIMOTO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOIO NPOBOJHHUKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmMozeincTere MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, e€ Monysib U HalpaBieHUe. [[BuxeHHe 3apsKEHHON YacTHUIbI B OJHOPOIHOM
MarHuTHoM nose. Padota cuisl JIopenna.

SBneHue  JNEKTpOMarHUTHOM  MHAYKIMM. [IOTOK  BeKTOpa  MAarHMTHOM  MHIYKLUU.
ONEeKTPOABUKYIAsl CUIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papazes.

BuxpeBoe »snexkTpuueckoe mose. OJEKTPOABMXKYIIAs CuUila HHAYKIMM B IPOBOJHUKE,
JBIDKYILIEMCS IIOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHaykTHBHOCTD. SIBIEHHE CAMOMHAYKIMU. DJIEKTPOABIIKYILAS CHUJIA CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHudeckue  ycTpoMCTBA M NPAKTHUYECKOE INPHUMEHEHHE: IIOCTOSHHBIE  MAarHUTHI,
AJIEKTPOMArHUThl, MEKTPOJABUIaTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHL], MHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHME ANEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuio JleHna.

3aBUCUMOCTB JIEKTPOABHKYILEH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHS MarHUTHOT'O TIOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yueHne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

HccnenoBanue necTBUSA TOCTOSIHHOTO MAarHUTA HAa PaMKY C TOKOM.

HccnenoBanue SBIeHUS 31€KTPOMArHUTHON MHIYKIUU.



Pa3nea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenbnas cucrema. CBoOOAHBIE MeXaHWYecKHe Konebanus. ['apMoHudeckue KoyebaHusl.
[Tepuon, yacrora, amrutyna u (asza konebanuid. [Ipy>kuHHBI MasTHUK. MaTeMaTHYECKU MasTHUK.
YpaBHeHHe rapMOHUYECKHUX KoJieOanuii. [IpeBpalenre s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

Konebarenbubiit  koHTyp. CBOOOJHBIE JJIEKTPOMAarHUTHbIE KOJEOaHHS B  UACATHLHOM
KoJIe0aTeIbHOM KOHTYpEe. AHAJIOTUS MEXIYy MEXaHHMYECKHMMH H JICKTPOMArHUTHBIMU KOJEOAHHSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UJI€ATLHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaloummx KojeOaHUsAX. BBIHYXIEHHbIE MEXaHWYECKHE KoJeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMArHUTHbIE KOJeOaHus.

Ilepemennbiii TOK. CHHYCOMJAIbHBIA IEPEMEHHBIM TOK. MOIIHOCTH IEPEMEHHOIO TOKa.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpancdopmarop. IIpousBoicTBo, mepemaua u NOTpPeOICHUE DIEKTPUYECKOH DHEPTUH.
OKOJIOTUYECKUE PUCKM TpU  IMPOU3BOJACTBE  3JeKTpodHepruu. KymbTypa  HMCHOIb30BaHUS
AJEKTPOIHEPIUU B [TOBCEIHEBHOM KU3HHU.

TexHrueckue yCTpOHWCTBA M MPAKTHUUECKOE MPUMEHEHHUE: 3JEKTPUUYECKUN 3BOHOK, T'€HEpaTop
IIEPEMEHHOTI'0 TOKa, JIMHUHU JJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOATEIbHOW CUCTEMbl (MPYKUHHBIM WIM MaTeMaTHYECKUU
MasITHUK).

HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGimotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSKEHUSL OT BPEMEHH ) IS 3JIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc mnpu mnocienoBaTebHOM COEIMHEHUU PE3UCTOPA, KaTyIIKU WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3IEKTPOIEepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MajlbIX KoJeOaHUM rpy3a Ha HUTH OT JAJIMHBI HUTH U MacChl
rpysa.

HccnenoBanne nepeMEeHHOTO TOKa B LENHU W3 IOCJIEI0BAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

MexaHnuecknue BOJIHBI, yciaoBHs pacnpocTtpaHeHus. [lepuon. CKopocTh pacnpoCTpaHEHUs U
JuiiHa BOJHBIL. llomepeunble U mponosibHbIE BOJHBL. MHTepdepeHuus u audpakiuus MeXaHH4YEeCKHX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS W3JIydEHHUS DIIEKTPOMATHUTHBIX BOJH. B3anMmHas
opueHTtauus BekTopoB E, B, V B snektpomarHuTHON BoJiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKeHHeE, IPEIOMIICHHE, TToNIApu3alys, 1udpakuus, narepdepernns. CKoOpocTh 3J1EKTPOMAarHUTHBIX
BOJIH.

[Ikana seKTpoMarHuTHHIX BOJIH. [IpMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paroOCBA3U U TeNEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yIABTPa3ByKOBasl IMarHOCTUKA B TEXHUKE U MEIMLIMHE, pajap, paauoNpUEMHUK, TEIEBU30P, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIpPOCTPAHCHHUE TIOTIEPEIHBIX U TIPOJIOJIBHBIX BOJIH.



Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

Habunoienue otpakeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHunn u qupakiui MEXaHHIECKUX BOJH.

3BYKOBOM pe30HaHC.

HaGimoienue cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHUE, MOJISpU3aLus,
mdpakuus, tHTephEpeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsaMonuHeliHOE pacpoCTpaHEHHE CBETAa B OOHOPOAHOU cpene. JIyd
cBera. ToueuyHblil HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHe n300pakeHUH B IITIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI MPENIOMIICHUS CBeTa. AOCONIIOTHBIN MOKa3aTeNlb MPEIOMIICHUS.
ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil oaHOro BHyTPEHHErO0 OTPaKEHMUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue u pacceuBaroniye JUH3bl. ToHKas nuH3a. DOKyCHOE pacCTOSTHUE U ONTHYECKAs
cuia ToHKOM nuH3bl. [locTpoenue n3o0pakeHuil B COOMPAIOIINX U paccerBaronnx JnH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEeTMUEHHE, JaBaeMOe JTHH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. Matepdepennns cera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBHS HAOIIOACHUS
MaKCUMyMOB M MHUHHUMYMOB B HMHTEP(PEPEHLIMOHHONW KAapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakius cBera. udpakiontas pemérka. Y clioBUe HaOI0IeHUS TI1aBHBIX MAKCUMYMOB IIPH
MaJeHU MOHOXPOMAaTHUECKOI0 CBETa Ha JU(PPAKIIMOHHYIO PEILETKY.

[Honsipuszanus ceera.

TexHuueckue yCTpOHCTBA W TPAKTHUECKOE TPUMEHEHHE: OuKH, Jiyna, (oToanmapar,
MPOEKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS OMNTHKA, AU(PPAKIMOHHAS peIIéTKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpakKeHUE U pejoMiieHre cBeta. OnTrudeckue npruoopsl.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moens cBeToBoa.

WccnenoBanue cBONCTB U300paXKeHH B TMH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGmronenue nnrepdepeHimu ceera.

Habmtonenue nugpaxkuuu cera.

HabGmronenue aqucnepcuu cera.

IlosydyeHne ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIIOHHON PELIETKY.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazaresns NpeoMIIEHUs CTEKJIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH
['panuibl TPUMEHUMOCTH KJIacCHUYecKoW MexaHukd. IlocTynaTtsl cnenuanbHOM —TeopHuu
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, NMPUHITAIT OTHOCUTEILHOCTH
DWHIITEWHA.
OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHUE JJIUHBI.
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MacChl C PHEPTHUEH U UMITYJIHCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI.



Pa3nea 7. KBantoBasi puzuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®otonsl. Popmyna [lnanka cBs3u sHEpruu (HOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIbC (HOTOHA.
OtkpoeiTe U uccienoBanue pororddexra. Onwitel A. I'. CroneroBa. 3akoHbl GoTodddekra.
VYpaBuenue Diinmreiitna s poroaddexra. «Kpacnas rpanuna» hororddexra.
JlaBnenue cBera. OnwiTel [1. H. JIeOenena.
XUMHYECKOE IEHCTBUE CBETA.
TexHuyeckue ycTpoiicTBa U MpakTUYECKOe IPUMEHEHHE: (OTOAIEMEHT, (DOTOJATUHK, COTHEUHAS
Oarapesi, CBETOAHOI.
Jlemoncmpayuu
®oTo3PeKT Ha YCTAHOBKE C IMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.
Cseroauos.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OnbiTel Pesepdopaa no paccesuuto o -uactuil. [lnanerapuas monenb
atoMma. [loctynarsl bopa. M3nyuenue u norsiouieHue (OTOHOB IIPU NEPEXOJIE aTOMa C OJTHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CekTp ypoBHEH 3HEPruu aroma BOJA0PO/Ia.
BousiHoBbI€ cBOMcTBa yacTull. Bomubl ne bpoinsa. KopryckysspHO-BOJIHOBOM Tyanu3Mm.
CHoOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.
TexHnueckue ycTpoiCcTBa U MPAKTHUECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmroienue muHeHYaThIX CIEKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HalGmronenue nuHeiyaToro criekTpa.
Tema 3. Amomnoe a0po
DKCIEpUMEHTBI, JT0Ka3bIBAIOLINE CIOXHOCTh CTpOEHHS sAnapa. OTKpBITHE PaJHOaKTUBHOCTH.
OmnbiThl Pezepdopna no onpeaeneHno cocTaBa pauoakTUBHOro u3nyueHus. CoiicTa anbga-, 6era-,
raMMma-u3iiydeHus. BausHue paaioakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.
OTkpeiTHE TPpOTOHA U HeliTpoHa. HykiionHas mozens siipa I'eiizen6epra—lBanenko. 3apsaa sapa.
Maccosoe uncio sapa. M3otomnsl.
Anbda-pacnan. DIeKTpOHHBIH U MO3UTPOHHBIM OeTa-pacnaa. [amma-uznydeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
SAnepHsle peakunu. JleneHre U CUHTES SEp.
Snepusiii peaktop. Tepmosiaepusiit cunTte3. [Ipobiembl U MEPCHEKTUBBI AJEPHON SHEPreTUKH.
DKOJIOTHYECKHE aCMEeKThI sIIEPHON IHEPTETHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAECHCTBU. EAMHCTBO (DpM3NYEeCKOi KapTHHBI MHpA.

TexHU4ecKkue ycTporcTBa U MIPAKTUYECKOE IPUMEHEHHE: TO3UMETP, KaMepa BunbcoHa, ssaepHbIi
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
HccnenoBanue TpekoB 4acTuIl (10 TOTOBBIM GoTorpadusim).



Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKH

Oranel pa3BATUA acTpOHOMHUH. IIpHKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHUE ACTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, spKue 3BE3b], IIIAHETHI, X BUAUMOE JBH)KECHUE.

Conneunas cucrema.

Connue. ConneuHass akTuBHOCTh. McTounuk sHeprun ConHua u 3BE31. 3BE3/bI, UX OCHOBHbBIE
XapaKTepUCTUKU. JluarpaMMma «CHEKTpPaJbHBIM KJIACC — CBETUMOCTb». 3BE3[bl  TJIaBHOU
I10CJIEZI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb) JUIsl 3BE3/1 TJIaBHOM MOCIEA0BATEIbHOCTH.
BuytpenHee crpoenue 38€31. COBpEeMEHHbIE TPEICTABICHNS O IPOUCX0XKIEHUU U 3Bomonuu ConHna
1 3BE3/1. DTallbl )KU3HU 3BE3.

Muneunbii [lyte — nHama ['anaktuka. [lonoxxenue u naBmxenue ConHua B ['amakTtuke. Turbl
rajiakTuk. Paguoranaktuky u kBaszapel. UEpHbIE ABIPHI B sIpax TAJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ua. Paz6eranue ramaktuk. Teopus bosbioro
B3pbIBA. PEIMKTOBOE U3ITydYeHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepewénnplie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGnronenns: HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPHUIOKCHUN IS
OIpeJIesIeHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJIyLLIAPUS U SIPKUE 3BE3BL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Ponp pu3uku ¥ acTpOHOMUHU B 3KOHOMUYECKOH, TEXHOJIOIMYECKOM, COLMAILHOW U 3TUYECKOM
cdepax AEATEIHHOCTH YENOBEKa, pOJb U MECTO (PM3MKH W aCTPOHOMHH B COBPEMEHHON HAy4YHOM
KapTUHE MUpA, poiib (GU3NYECKOil Teopuu B (GOPMHUPOBAHUU NPEACTABICHUN O (pu3nUecKoi KapTuHE
MHpa, MECTO (U3NYECKOW KapTUHBI MHpa B OOLIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPECTaBICHUN O IPUPOE.

Me:xnpeamerHble CBSI3U

W3yuenne kypca ¢uszuku O6a3oBoro ypoBHs B 11 Kiacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEpKaTENIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMH MAaT€MaTUKH, OMOJIOTUH, XUMUH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemmnvle nonsamusi, CBI3aHHbIE ¢ U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4HbI (akT, rumores3a, (U3MUecKas BEIUYMHA, 3aKOH, TEOpUs, HAOJIOJEHHE, SKCIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTEMbl YPaBHEHUH, TPUTOHOMETpHUECKUE (PYHKIIMU: CUHYC, KOCHHYC,
TaQHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO, BEKTOPBHl U UX MPOEKIMH HAa OCH
KOOp/IMHAT, CJIOXKEHHE BEKTOPOB, IPOM3BOJHBIC JJIEMEHTAPHBIX (QYHKUUH, NPU3HAKU MOJ00US
TPEYroJIbHUKOB, OIPe/IeJICHHE MIOMAAN II0CKUX GUryp u o0béma ted.

Buonoeus: >nextpudeckue sBIEHHUs B KUBOW MpUpoJe, KojeOaTelbHbIe IBU)KEHUS B JKUBOU
MIPUPO/IE, OITUYECKUE SIBJICHUS B )KUBOM NMpUpoOE, AeHCTBUE pajivallii Ha )KUBbIE OPraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TOJIIOCA 3€MIIM, 3AJI€KH MArHUTHBIX pyd, (OTOCHEMKA 3eMHOMN
MTOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texnonocusi: TUHUM DJEKTPOIEpeNad, TEHEpPaTop IEPEMEHHOIO TOKa, JJIEKTPOABUIaTENb,
UHIYKIIMOHHAs TMe4yb, pajap, paJAuoONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.

IINIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHHS I[POI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUA



OcBoenne yue6HOrO npeamera «Pu3uKa» Ha YpOBHE cpeaHero odiiero oopaszobanus (6a30BbIi
YPOBEHb) JOJDKHO O0ECHEeYHTh MJOCTHIKEHHE CIEAYIOINX JIMYHOCTHBIX, METAalpeIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOGHHS Yy4yeOHOoro mnpenmera «Du3uka» OIKHBI OTpaxarb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHUEHTAIMii, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUI,
COOTBETCTBYIOIIMX TPAJAULIUOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
OIbITAa M ONBITA JEATEIBHOCTH B IPOLECCE pEaIU3alMy OCHOBHBIX HAlpaBICHUM BOCIMTATEIbHOU
NEeSITeNIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH T'PAXKIAHCKON MO3UIUM O00YUYAIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOT0O O0IIECTBa;

NPUHATHE TPAAUIUOHHBIX OOIIEYETIOBEUECKUX TYMAaHHUCTHMUECKUX M JE€MOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IeATEIbHOCTh B MHTEpecax TIpa)JaaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABJIEHUHU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COIMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C X (PYHKUIUAMU U
Ha3HAYCHHEM,;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapPCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSM POCCUICKUX YYEHBIX B
o0nactu (GU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CTIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKJIIOYas SCTETHKY HAay4YHOTO TBOPYECTBA, MPHUCYLIETO
¢uznyeckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K pa3nuyHbIM chepam npodecCHOHATBHON EATENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
($U3MKON U TEXHUKOM, yMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oynyieil mpodeccuu 1 peann30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa3oBaHMIO B oOiacTh (PU3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9KOJIOTNYECKOT0 BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh  HKOJIOTHUECKOW  KYNbTYphl, OCO3HaHHE TIJIOOAIBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBJICHUE JECHCTBHI B OKpY’Karolled cpeie Ha OCHOBE 3HAHUS IIeJiei
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHe OmbITa JesITeIbHOCTH 3KOJIOIMYECKON HANpaBICHHOCTH HAa OCHOBE MMEIOLIUXCS
3HaHUU 1O (PpU3HKe;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznveckoil Hayku;

OCO3HAaHHE IEHHOCTU HAy4YHOW JesITeIbHOCTH, TOTOBHOCTb B Ipollecce€ HU3Y4YEeHUsS (PU3UKU
OCYILIECTBIATH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO JESITEeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENTLHO ~ (OPMYJIMPOBATh U  aKTyaJu3UpOBaTh MpoOIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPECIIATH SN JeATSILHOCTH, 33]]aBaTh MApaMETPhl M KPUTESPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEYHS B PACCMATPUBAEMBIX (DU3UUECKUX SIBICHUSAX;

pa3pabarhiBaTh IUTAH pEHICHHS TMPOOJIEMBbI ¢ Y4ETOM aHaIM3a MMEIOIIUXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCHUTH KOPPEKTHBBI B ICATEIHLHOCTh, OLIEHUBATH COOTBETCTBHE PE3yIHTATOB LIEJISM, OI[CHIUBATh
PHUCKHU MOCIEACTBUIA JESTENbHOCTH;

KOOPJIMHUPOBATh U BBHIMOJTHATH pabOTy B  YCIOBUSX PEaTbHOrO, BHPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBareibckue 1eiCTBUS:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (DPU3MUYECKOI HAYKU;

BJIQJICTh HABBIKAMU y4eOHO-UCCIIC0BATEIHCKON U MPOCSKTHOM JIEATEILHOCTH B 001acTH (DU3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOKMCKY METOJIOB pelieHUs 3a7au (GU3HUECKOTro
COJIepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BIIQJIETh BHUJAMH JCSITENBHOCTH IO TIONYyYEHUIO HOBOTO 3HaHMs, €ro HHTEpIpeTaIu,
MPeoOpPa30BAHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CUTYaIUSAX, B TOM YHUCIIC MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISTH IPUYUHHO-CIICJICTBEHHBIC CBS3H U aKTyaJM3UPOBATh 33]1aqy, BBIBUTATh TUIIOTE3Y €€
pelleHrs, HAXOAUTh apryMEHTHI Ui OKa3aTelbCTBa CBOUX YTBEP)KICHUH, 3a/JaBaTh MapamMeTphl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3a7aud pe3yabTaThl, KPUTHUECKU OIEHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTEIbHOMN JIEATEIHHOCTH, B TOM YHUCIIE
MIpU U3YyYEHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MePEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 00IaCTh JKU3HEICATSIIBHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeil;

BBIIBUTATh HOBBIC HJICH, TIPE/IaraTh OPUTHHAIBHBIC OAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a7]a4H, TOMYCKAIOIINE ATbTepPHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HAaBBIKaMU MONyueHUs1 HHPOpMaIuu GU3UYECKOTO COJepKAHUSI U3 UCTOUHUKOB PAa3HBIX
THTIOB, CaMOCTOSITEIBHO OCYIIECTBIISITh TOWCK, aHaIW3, CHUCTEMATH3AIMI0 W WHTEPIPETALUIO
nH(OpMAaILIUY PA3NUYHBIX BUIOB U (GOPM MPECTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

HCIOJIb30BaTh CPEACTBA MH(GOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B DPEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 33Jlad C COOJIFOJICHHEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS, TPABOBBIX M ITUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PHU3UYECKOTO COAEPKAHUS B Pa3NUYHBIX (hopMarax ¢ yuéTOM Ha3HAuCHUs
WH(OPMAIIAY U [IETICBOM ayIMTOPUH, BEIOUPAS ONTHMAIBLHYIO (OPMY TIPEICTABICHHS U BU3YaTH3aIHH.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:
OCYILIECTBIAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU JNESATEIILHOCTH;



pacro3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYAI[Mi U CMATr4aTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHyaTbHON paboThI;

BbIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C ydu€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKI0T'0 4JI€HA KOJUICKTHUBA,;

IIPUHUMATH LIEJIM COBMECTHOH ACSATEIBHOCTH, OPraHU30BBIBATE U KOOPIAUHUPOBATH JEHCTBUS 110
€€ JNOCTHKCHMIO: COCTAaBJIAThH IUIAH JIEHCTBHUM, pacHpenesaTh poiv ¢ y4€ETOM MHEHUN YYaCTHHKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU paboOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaKJOI0 YYaCTHHKA KOMaHJbI B OOLIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

[peaJlaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJEU C IO3ULUU HOBHU3HBL, OPHUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETUYECKOE IOBEICHUE B PA3JIUYHBIX CUTYaLUAX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranmszaums:

CaMOCTOSITENIFHO  OCYIIECTBIISITh [TO3HABATEIBHYIO JEATSIBHOCTh B 00MacTH (U3HKU W
aACTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEIICHUS pacyETHBIX W KAueCTBEHHBIX 3a/iay, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThI ¢ YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHHI;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacuIupsITh paMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMUHBIX MPEIOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTD 33 PELICHHE;

OIICHUBATh MIPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO APYAUIMH B 0OJNACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTH KOPPEKTHBBI B JESTEIHHOCTh, OIEHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BJIAJICTh HABBIKAMM I1O3HABATEIBHOM pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHU H
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHUI;

WCIIOIh30BaTh MPUEMBI peIIEKCHH IJIs1 OIIEHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS M0 UX CHIXKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEIILHOCTH;

MPUHUMATD ce0sl, MOHNMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEITEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporecce nocTukeHHs] JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS TMPOTPAMMBI MO (U3HKE ISt
YPOBHSI CpelHero ooOImero o0pa3oBaHUA Yy OOYYarOMIMXCS COBEPIICHCTBYETCS OSMOIMOHATBHBIN
WHTEJUICKT, TIPEIoIaralonmi cpopMUpPOBAHHOCTE:

CaMOCO3HAHUS, BKITFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHANILHOE COCTOSIHHE, BUICTh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dYMOITMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ceOe€;

CaMOpPETYJIMPOBAHHUS, BKIIOYAIONIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH OTBETCTBEHHOCTH 32
CBOE TIOBEJICHHE, CIIOCOOHOCTH aanTUPOBATHCA K OSMOIMOHAIBHBIM HW3MEHEHUSM W TPOSIBISITH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKITIOYAIONIEH CTPEMIICHUE K JIOCTHKEHUIO 1IEJIA U YCIIeXy, ONTUMHU3M,
WHUILIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

AMITIATHUH, BKIFOYAIOIIEH CTOCOOHOCTh TOHUMATh YMOIIMOHAIBHOE COCTOSTHUE IPYTUX, YIUTHIBATh
€ro MpHU OCYIIECTBIEHUH OOIIEHHUs, CIOCOOHOCTh K COYYBCTBUIO M COTIEPEKUBAHUIO;



COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peliaTb KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0y4enus B 10 kJjiacce npeiMeTHBIE PEe3yIbTAaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAXKATh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIUXCSA YMEHUI:

JEeMOHCTPHPOBATH Ha MIPUMEPAX POJIb U MeCcTO (PU3HKH B (POPMUPOBAHUN COBPEMEHHOW HAYYHOM
KApTUHBI MUDPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKM M TEXHOJIOTMM, B IIPAKTUYECKON AEATEIBbHOCTU
JTIOJICH;

YUUTHIBATh TPAaHUIBl MPUMEHEHUS HM3YYCHHBIX (U3UUECKUX MOJIENEH: MarepuanbHas TOYKa,
MHepLUalbHas cucTeMa 0Tc4éTa, abCOMIOTHO TBEPAOE TENO, UCANbHBIN I'a3, MOAEIN CTPOCHUS Ia30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN IIEKTPUUYESCKHM 3apsi/i IPU PELICHUU (PU3UUECKUX 3a1a4;

pacro3HaBaTh (pu3HUecKHe siBICHU (IIPOLECcChl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXAHUKHU,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIECTBA M JJIEKTPOJMHAMHUKHU: PABHOMEPHOE M
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE MaJIeHHE Tell, ABUKEHHE MO0 OKPYKHOCTH,
WHepIUs, B3anMoiericTBre Tei, 1uddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE )KUIKOCTEH M TBEPIBIX
TeN, U3MEHEeHHne oO0b&Ma Ten MpHU HarpeBaHuu (OXJaKICHUHU), TEIJIOBOE pPaBHOBECHE, UCIAPEHHE,
KOH/JICHCALHs1, IUIABJICHUE, KPUCTAIUIM3ALMs, KUIICHUE, BIIAKHOCTD BO3/yXa, TIOBBIIICHUE JaBICHUS ras3a
IIPU €r0 HaIrPEBAHUU B 3aKPBITOM COCYIE, CBA3b MEKY ITapaMeTpaMH COCTOSIHUS ra3a B U30IIpoLieccax,
JJIEKTPU3ALKS TEJl, B3aUMOJIECHCTBUE 3aPsI0B;

OIMCHIBaTh MEXAHUYECKOE JIBUKEHUE, UCHOJb3Yyd (PU3NYECKUE BEIMYMHBL: KOOPAWHATA, MYTb,
IIepeMEICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUjla, UMITYJIbC Tejla, KMHETHMYeCKas SHeprus,
NOTEHIMAJIbHAsI SHEPIUs, MeXaHU4Yeckasi paboTa, MeXaHUYecKasi MOLTHOCTh; IIPH OMMCAHUH ITPABUIIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICI HCIOIB3YEMBIX BEIHYMH, MX O0O3HAUCHHs M EeIWHHIBI, HAXOJUThH
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JPYTUMH BETMUYMHAMU;

OIMCHIBATh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEJ M TEIUIOBBIE SIBIICHUS, UCHOIB3YA (hU3HUYECKHE
BEJIMYMHBIL: JJABJICHHUE Ta3a, TEMIIEpaTypa, CpPEeIHsAs KUHETHUYECKAs YHEPrusl XaOTUYECKOrO IBUKCHHUS
MOJIEKYJI, CPEAHEKBAJApaTU4YHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrus,
pabota raza, k03((UIUEHT MOJE3HOr0 JIeHCTBUS TEMJIOBOTO JBUTATENs; MPU OMHCAHUU MPABHIBHO
TpakToBaTh (PU3MYECKUN CMBICT HCIOJb3YyEMbIX BEJIMYMH, UX OOO3HAYEHUS W €IUHUIIbI, HAXOJIUTh
(b opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYHHY C APYTUMH BEIHUUHAM;

ONMCHIBATh H3YYEHHBIE OJJIEKTPUYECKHME CBOMCTBA BEIIECTBA M DJJIEKTPUUYECKHE SIBIICHUS
(mporeccbl), HCMONB3Ysl (DU3MYECKHE BEJIWYMHBL: AIIEKTPUUYECKHM 3apsijl, 3JIEKTpUYECKOe IoJe,
HaIpsHKEHHOCTD T0JIs1, NOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB; MPHU ONHWCAHWM IPABUIBHO TPAKTOBATh
¢u3nyeckuif CMBICI MCIOJB3YEMbIX BEJIMUYMH, MX O0003HAu€HHs M €IUHMIIBI; yKa3bIBaTh (HOPMYJIbI,
CBSI3bIBAIOIIME TAHHYIO (M3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYHUHAMU;

aHAJM3UPOBATh (PU3NUECKUE TPOLECCHI U SBJICHUS, UCTIOIb3Ys PU3NUECKUE 3aKOHBI M IIPUHIIMIIBL:
3aKOH BceMUpHOTro Tarotenus, I, I u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTUH,
3aKOH COXPAaHEHHs UMIIYJIbCA, IPUHLIUI CYIIEPIIO3ULUN CHJI, IPUHLUII PABHOIIPABUs WHEPLHUAIBHBIX
CUCTEM OTCYETA, MOJEKYIIPHO-KUHETUYECKYIO TEOPUIO0 CTPOCHMS BEIECTBA, Fa30BbIC 3aKOHBI, CBS3b
CpeaHel KUHETHYECKOW SHEPTHH TEIUIOBOTO JIBUKEHUS MOJIEKYJI C a0COMIOTHON TEMIIepaTypoi, epBbIit
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHMs JJIEKTPUYECKOro 3apsnaa, 3akoH Kyiona, npu 3ToMm
pas3nuyaTh CIOBECHYIO (POPMYTHUPOBKY 3aKOHA, €0 MATEMAaTUYeCKOE BBIPAKEHHE U YCIIOBHS (TPaHHULIBL,
o0acTH) NPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIUIMBI JCHCTBUS MAaIlIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nauyaTth yCI0BHS UX O€30MaCHOTO HCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJIHATE OKCIIEPUMEHTHl 1O HCCIENI0BAaHUIO (PU3MUECKUX SBJICHUH M TPOLECCOB C
HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM, MpHU 3TOM (OpMYyJIUpOoBaTh NMpodiemy/3anady u
TUNOTE3y Y4eOHOro »SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOro 000pyloBaHUs,
MIPOBOAUTDH ONBIT U POPMYITUPOBATEH BHIBOIBI;



OCYULIECTBJIATh NMPSIMbIE U KOCBEHHBIE M3MEpeHUs (PU3MYECKUX BEITUYMH, IPH 3TOM BHIOHMpATH
ONTHUMAJIBHBIA CIIOCO0 H3MEpPEHUsT U HCIOIb30BaTh H3BECTHBIE METOJbl OLEHKH MOrpeurHocTei
HU3MEPECHU;

UCCIIeIOBaTh 3aBHUCHUMOCTH MeXAy (PU3MYECKMMH BEIMYMHAMU C HCIOJIb30BAaHUEM MPSIMBIX
U3MEPEeHUH, MpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3yJbTAThl IOJYyYCHHON
3aBUCUMOCTH (M3MYECKUX BEJIUYUH B BUJEC TaOJHI U TrpaHKOB, AeJaTh BBIBOABI MO pe3yibTaTaM
HCCIIEIOBaHMS;

co0roaTh mpaBuia 6€30MacHOro TpyAa MpU MPOBEICHUU HUCCIEIOBAaHUI B paMKax y4yeOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIIBCKOM W TMPOEKTHOW JIEATENLHOCTH C  HCIOJIb30BaHUEM
WU3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS;

pemats pacu€THbIC 3a7a4d C SBHO 33JaHHON (PU3WYECKOW MOJEIBIO, MCIONb3ys (pu3ndeckue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4ll BBIOUpATh (GHU3HUECKYIO0 MOJEIb, BHIACIATh
¢dusnveckre BeTMYUHBI U (POPMYIIBI, HEOOXOIUMBIE [T €€ PeIICHH s, TPOBOJUTH PACYETHI U OLICHUBATH
PEAIbHOCTH MOJTYYEHHOT'O 3HAYEHUS (PU3NYECKON BETUUHHBI;

pelarts KauyeCTBEHHBbIE 3aJjaud: BBICTPAMBAaTh JIOTMYECKU HEMPOTUBOPEUUBYIO ILEMIOUYKY
paccyXIeHUii ¢ OIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS;

WCIIOJIB30BATh MPH PEIICHUH YIEOHBIX 337a4 COBPEMEHHBIC NH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MOKNCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAllMd U TMPEACTaBICHHUS Y4eOHOH W HAyYHO-TOMYJISIPHOM
nHpOpMAaLNY, MOMYYCHHON W3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH IOJIYYaeMYIO
nHpopMaIuo;

MIPUBOANTH TPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCEIHEBHOM KM3HM JJIsl 00ecredeHHUs
0€30MacHOCTH TpU OOpalieHHuH ¢ NpuOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, JUIS COXpPaHEHUs
3II0OPOBBSI U COOJTIOJICHUSI HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKpYXKAIOIIeH cpejie;

paboTtaTh B TpyIIie C BBHIIOJHEHHEM pPa3IMYHBIX COIMAJBHBIX DPOJICH, MIAHUPOBATh PabOTy
IpyNIbl, pallMOHAIBHO paclpeiesiaTh 00s13aHHOCTH U IUIAHUPOBAThH JIEATENbHOCTh B HECTAHJAPTHBIX
CUTyalusX, aJEKBaTHO OLICHMBATb BKJIAJ KaXJOr0 U3 YYaCTHHKOB TPYIIBI B pPEIICHHUE
paccMaTpuBaeMoi TPOOIIEMBI.

K xoH1y 06y4enus B 11 kJ1acce npeiMeTHbIE Pe3yIbTaThl Ha 0A30BOM YPOBHE JI0JKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

J€MOHCTPHPOBATh Ha IPUMEPAX POJIb U MeCTO (PU3HKH B (POPMUPOBAHUN COBPEMEHHON HAY4YHOM
KapTUHBl MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH U TEXHOJIOTHM, B MPAKTHYECKON AESITEIbHOCTU
JO/IeH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBHIBATh TPAHUILIBI IPUMEHEHUS U3yYEHHBIX (PU3NUYECKUX MOJIETICH: TOUEUHBIH ANEeKTPUUECKUI
3apsj, Jy4 CBETa, TOYEUHBII UCTOYHUK CBETA, AJIEPHAS MOJAEIb aTOMa, HYKJIOHHAsE MOJIEIb aTOMHOTO
sJipa Mpy perieHny GU3NUeCcKux 3aaay;

pacrio3HaBaTh (U3NYECKHUE SIBIEHUS (IpoOLecChl) U OOBACHATH HMX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECKas IMPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHMYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aMMOAECHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHAs MHIYKIIMS,
JeiCTBHE€ MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM M JBIDKYILIMHCS 3apsll, 3JIEKTPOMAarHUTHbBIE
Koie0aHWs W BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBeTa, OTPaKEHUE, IpeoMIICHHE,
uHTepdepeHus, TUPPaKkIus U MoIsIpU3alns CBeTa, AUCIepcHs cBeTa, (HoToneKTpudeckuil 3¢dext
(poToaddexr), cBeToBOE MaBICHHE, BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIM0AKTHBHOCTD;

ONMCHIBATh M3YUEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHE, MAarHUTHBIE, OINTHYECKUE,
ANEKTPUYECKYI0O TPOBOAMMOCTh PAa3IMUHBIX Cpel) W JJIEKTPOMArHUTHBbIE SBJICHUS (TPOLIECCHI),
UCTONB3Yysl (PU3MUECKUE BEIMYMHBI: IEKTPHUECKUI 3apsil, CHJIa TOKA, AJIEKTPUUYECKOE HANpsKEHHUE,
ANEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MMOTEHIIMAJIOB, JJIEKTPOABIIKYILas cujia, pabdoTa TOKa,
MHIYKIHMST MarHUTHOTO Mouisd, cuia Amrepa, cwia JIopeHIa, MHAYKTHUBHOCTb KaTYIIKH, SHEPrus
ANEKTPUYECKOT0 U MATHUTHOTO TIOJIEH, IEPUO M YacToTa KojieOaHui B Kojie0aTeIbHOM KOHTYPE, 3apsi



U CHJa TOKa B IMPOLIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KojieOaHui, (POKyCHOE pacCTOsHUE U
OINTUYECKasl CHJIA JIMH3bI, IPU ONUCAaHUM MPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX O00O3HAYCHHUS M €AMHUIIBI, YKA3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYHHY C JPYTMMH BEJINYMHAMH;

OIMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCHOIb3YS (U3NUECKUE BETUYMHBI:
CKOpPOCTb JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETa, SHEPIUs U HUMIYJIbC (OTOHA,
IepHoJ] ToJypacmnajna, JHEPrusl CBSA3M AaTOMHBIX SAEp, IPU ONMCAHUM IPABUIBHO TPAKTOBAThH
¢Gu3nyeckuil CMBICI MCIIOJIB3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €AMHUIIBI, YKa3blBaThb (HOPMYJIB,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYMHY C JPYITMMH BEIMYMHAMHU, BBIYUCIATH 3HAYCHUE
(bu3n4eCcKoil BEITMUUHBL;

aHATM3UPOBATH (PU3UIECKUE ITPOLECCHI U SBJICHUS, UCTIOIb3Ys (PHU3NUECKUE 3aKOHBI M IIPUHIIUIIBL:
3aKk0H OMa, 3aKOHBI ITOCJIEJ0BATEIBLHOIO U IapajlIEbHOIO COEJUHEHMSI TPOBOAHUKOB, 3aKOH J[PKOYIsI—
Jlenua, 3aK0H 3J1€KTPOMAarHUTHON HHIYKIIMH, 3aKOH PSIMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOHBI
OTPa)KEHMsI CBETA, 3aKOHBI IIPEJIOMIIEHUS CBETa, ypaBHEHHE OWHIITelHa A (HoTodPdexTa, 3aKoH
COXPAHEHHUS PHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHEHMsI AIEKTPUUYECKOTO0 3apsijia, 3aKOH
COXPAaHEHHUs MacCOBOT'0 YUCIIA, IOCTYIaThl bopa, 3aK0H palnoakTUBHOIO pacnaja, IpU 3TOM pa3indarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE BBIPAKCHUE U YCIOBHS (TPAHMIIBI, 00TACTH )
IIPUMEHUMOCTH;

OIIpe/EIATh HapPaBJIE€HUE BEKTOpAa MHIYKIUU MAarHUTHOTO IOJIS MPOBOJHHUKA C TOKOM, CHJIbI
Awmnepa u cunsl JlopeHna;

CTPOMUTH U OMHUCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIMOJIHATh 3KCIEPUMEHTHl 10 HCCIEIO0BaHMIO (PU3MUYECKUX SBICHUH U IPOLECCOB C
WCTIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHUI: TpU 3TOM (OPMYIHPOBaTH MpolieMy/3aiady u
TUIOTE3y Y4YeOHOro »SKCIEpUMEHTa, COOMpaThb YCTAHOBKY W3 MPEUIOKEHHOro 000pyroBaHMs,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYILLIECTBIATh MPSIMbIE U KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BEIWYMH, NPU 3TOM BBIOMpAThH
ONTHUMAJIbHBIA CIIOCO0 H3MEpPEHUs U MCIONb30BaThb H3BECTHBIE METOJbl OLEHKHU MOrPEUIHOCTEN
U3MEPECHU;

HCCIIEI0BAaTh 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH C MCIOIb30BAaHUEM IMPSAMBIX U3MEPEHUN: MIPH
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHUPOBATHh PE3Yy/IbTAThl MOTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOIMI U TpaMKOB, JeJIaTh BBIBOJBI IO pE3yJIbTaTaM HCCIICIOBAHMUS;

co0ro1aTh MpaBmiia 0e30MacHOro TpyJa MpH MPOBEACHUU HCCIIEAOBAaHUM B paMKax y4eOHOIro
SKCIIEPUMEHTa, Y4eOHO-MCCIEA0BATENbCKOM W TMPOEKTHOM JESTeNIbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTENBbHBIX YCTPOUCTB U 1aOOPaTOPHOT0 000PYIOBaHUS;

pemars pacy€THbIE 3aJa4M C SIBHO 33/JaHHON (PU3NYECKOM MOJEIBIO, UCHOIb3Ys (PU3nYecKue
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33Jaud BbIOMPATh (PU3MUECKYIO MOJAEIb, BBIIEIATh
(u3nyecKkre BeIUYUHBI U POPMYJIIbl, HEOOXOAUMBIE /7S €€ peleHus], IPOBOUTh pacu€Thl U OLICHUBATH
PeaTbHOCTh MOJIY4YE€HHOTO 3HAaYeHUs! (PU3HMUECKON BETUYMHBI;

pelmars KadyeCcTBEHHBbIE 3aJaud: BBICTPAUBATH JIOTUYECKHM HENPOTUBOPEUHMBYIO IIETIOUYKY
paccyXJIeHU ¢ OOpoii Ha N3yUeHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

MCIIOJIb30BaTh MPHU PEIIEHUU yueOHBIX 33a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIpPETAIMM W TPEACTaBICHUs y4yeOHOM M Hay4YHO-TIOMYJISPHOM
nH(pOpMalUY, MOITYYEHHONH M3 Pa3IMYHbIX MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIYYaeMYIO
uH(pOpMaIINIO;

OOBSACHATh MPHUHILMIBI ACWCTBUS MalllWH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3anyvaTrh
yCJIOBHSA UX O€30MaCHOT0 MCIIOJIb30BaHMS B TOBCEAHEBHOM KU3HM;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPaA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCETHEBHOM KM3HM JJIsl 0OecredeHus
0€30MacHOCTH TNpH OOpaIleHWH ¢ NpUOOpaMHM U TEXHUYECKUMHU YCTPOMCTBAMHM, JUIS COXpAaHEHUS
3J10pOBbS U COOIOACHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIEel cpeie;



paboTaTe B TpYyNIE C BBIMOJHEHHUEM DPAa3JIMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBaTh paboTy
TpyNIbl, PAlMOHANIBHO paclpeAesiTh 00s13aHHOCTH U TUIAHUPOBAThH JIEATENBHOCTh B HECTAHIAPTHBIX
CUTyalusX, aJeKBaTHO OLEHMBAThb BKJIAJ KaXJ0ro W3 YYaCTHMKOB TIpYINIbl B pEIICHHE
paccMaTpuBaeMoii poOIeMBbl.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne HaumenoBanue pa3aesioB U TEM IPOrpamMmMmabl

KomngecTBo yacos

u/n Beero Kourp.  IIpakr. OnexTpoHHBIE (HH(PPOBBIE) 00pa30BaATEIBEHBIC PECYPCHI
paboTbl  paboThI

Pazngen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3SHAHUA

1.1  ®wusuka ¥ METOABI HAYYHOTO MTO3HAHUS 2 Bbubmnoreka ITOK https://m.edsoo.ru/7f41bf72

Uroro no pazneny 2

Paznen 2. MEXAHUKA

2.1 | Kunematuka 5 bu6mmoreka ITOK https://m.edsoo.ru/7f41bf72

2.2 | Jlunamuka 7 bubmmorexa IIOK https://m.edsoo.ru/7f41bf72

2.3  3aKkoHBI COXpPaHEHUS B MEXaHUKE 6 1 1 bubnunoteka L{OK https://m.edsoo.ru/7f41bf72

Utoro no pazneny 18

Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA

3.1 | OcHOBBI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH 9 1 bubnmorexa LIOK https://m.edsoo.ru/7f41bf72

3.2 | OCHOBBI TEPMOJIMHAMUKH 10 1 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72

3.3  ArperaTHble cOCTOSIHUS BemecTBa. Da3oBbie Iepexo bl 5 Bbubmnoreka ITOK https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 24

Pazgen 4. QJJIEKTPOJINHAMUKA

4.1  DnekTpocraTHKa 10 1 bubnuorexa LIOK https://m.edsoo.ru/7f41bf72

4.2 I;Z;T::HHHH PHICKTPHHLCKHIE TOK. TOKH B pasHiHbIX 14 1 bu6muoreka IIOK https://m.edsoo.ru/7f41bf72

Hroro mo pazaeny 24

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 3
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11 KJIACC

KonmuectBo yacoB

JI:;')H HaumeHoBaHHe pa3/1eJI0B U TEM NPOrPaMMbI Beero Konurp.  IIpakr.  Dnexrtponusie (ndposbie) 06pasoBaTebHbie pecyperl
paboThl  pabOTHI

Paznea 1. JIEKTPOAUMHAMMUKA

1.1  MarauTtHoe moJjie. DICKTPOMAarHUTHAS WHYKIIHs 11 1 ‘ 3 ‘ bubanoreka IIOK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 11

Paznen 2. KOJIEBAHUSA U BOJIHbBI

2.1  MexaHHYECKUE U DIICKTPOMArHUTHBIC KOJICOAHHS 9 1 bubnunotexa [IOK https://m.edsoo.ru/7f41c97c

2.2  MexaHu4yeckue 1 JICKTPOMArHUTHBIC BOJIHBI 5 1 bu6nmoreka LIOK https://m.edsoo.ru/7f41c97c

2.3  Onruka 10 ‘ 3 ‘ bubmmoreka LTOK https://m.edsoo.ru/7f41¢c97c

Uroro no pazueny 24

Paznen 3. OCHOBBI CHEHI/IAJI])HOI?I TEOPUU OTHOCUTEJBHOCTH

3.1  OcHOBBI ClICIIATIBLHOM TEOPUU OTHOCUTEIHLHOCTH 4 1 ‘ ‘ bubnmorexa LIOK https://m.edsoo.ru/7f41c97c

Uroro no pazaeny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1  DjeMeHTHI KBAHTOBOW ONTHKH 6 bubamnoreka ITOK https://m.edsoo.ru/7f41c97c

4.2  CrpoeHue aToma 4 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c

4.3  ArtomHOE S71pO 5 bubnmorexa LIOK https://m.edsoo.ru/7f41c97c

Hroro no paszneny 15

Pazngen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU

5.1 | DaeMeHTHl aCTPOHOMHUU U ACTPOPHUIUKU 10 1 ‘ bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro mo pazneny 10

Paznea 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Ob6obmaromiee MOBTOPEHUE 4 ‘ ‘ bubmuoreka IIOK https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4

OBILEE KOJMYECTBO YACOB I10 [TPOTPAMME 68 a7

MoagnucaHo unpposoii nognuckio: MYHULIMMNANIbHOE
ABTOHOMHOE OBLUEOBPA3OBATE/IbHOE YUPEXXAEHVE
MYHUUMMNAJIbHOIO OBEPA30BAHIKA TOPO KPACHOLAP
CPEAHAA OBLLEOBEPA3OBATE/IbHASA LUKOJIA Ne 73 IMEHW
ANEKC; PA BACU/IbEBUYA MOTHAHOBA
Tipnauys: 8 yToepaun or Aoigent
ara: 6pb 2023 1. 10:29:23
na.ru, Mockea, OID.1.2.643.100.4=7710568760,
ol SnatoyCTAHck nepeynok. 4.6,
oceu
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