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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3nke 06a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro oO0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
GdenepanbHOi palGoueil mporpaMMbl BOCHUTaHHMA M KOHLENIMM IPENoAaBaHUsl y4yeOHOTro
npenmera «®Du3uka» B 0oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronmuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3NKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTaraM OOY4eHHs, a TAaKKe YYUTHIBAET HEOOXOAMMOCTb peau3allid MEXIPEIMETHbIX
CBsi3el (DM3UKU C €CTECTBEHHO-HAy4YHbIMM Y4YeOHBIMHM IpeaMeTaMu. B Hell omnpenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEro OO0Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (QU3UMKU: JIMYHOCTHBIE, METAalpeIMETHbIE, IpeIMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e [UIAaHUpPYEMbIE PE3y/IbTaThl OCBOCHUS Kypca (PU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHHs..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoap30BaHWE W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe B3HEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYEHHs] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUH UMU Y4EOHBIX UCCIIEI0BAaHUI.

B ocHOBY Kypca ¢u3uKku JUIst ypOBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 TIOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpPMHpPOBAHHE IPEACTaBIEHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIHUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MNOCBALIEHHBIX 3KOJIOIMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISAIOTCA (u3nyeckue Teopuu (GopMUpOBAaHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHM, JUIsl ONHUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUU U MPOIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (QU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAaHMS U OCHAIeHUs Kabuneta ¢usuku. [lpu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELIEHUIO0 Pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpupys 3HAHUS U3 pa3HbIX pa3aenoB. g KaueCTBEHHBIX 3aau MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO k MarepHalbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LuKiIa. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MpPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHHUECKUX MPaKTHUECKUX paboT (GopmupyeTcs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HPUPOIbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTikeHne 3TUX Lenell o0ecreyrBaeTcsl PEUIeHHEM CIEAYIONIMX 3agad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE Co3JMaHue (usmueckon
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHHUSA M MPOBEACHUS (PU3HMUECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi YpOBEHb) Ha YpOBHE CPEIHETO OOIMIETO OO0pa30BaHHS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHUTENb JeJaeT BHIOOp MPOBEACHUs JTabOpaTOPHBIX paboT H
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupozge. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunbie rumnoressl. Ousnueckue
3aKOHBI U TeOpuH. [ paHHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢usukm B (GopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Llemoncmpayuu
AmnHasorossle 1 HU(PPOBBIE U3MEPUTENILHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBM>KeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOTo JABMKEHHdA. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMH HA OCU CHUCTeMbl KoopAuHaT. ClioKeHHe NepeMEIleHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOonHoe najeHune. Y cKkopeHue cBOOOIHOIrO MaAeHHUS.

KpuBonuneriHoe nBuxeHue. JIBH)KEHME MATEPUAIBHOM TOYKM TIO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpoWCTBA M MPAKTHUECKOE IPUMEHEHHE: CIUJIOMETpP, JBUKEHUE
CHaps0B, LICTIHBIE U PEMEHHBIE IIEpEIadH.

Jlemoncmpayuu

Mopeinb cucTeMbl OTCUETA, WILTIOCTPALIAS KHHEMAaTUYECKUX XAPAKTEPUCTUK JABUKCHUS.

[TpeoOpa3oBanue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpolIeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HarpaBnenue CKOpOCTH IpU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO IBM>KEHUS C LEJIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKAYy — NYTAMHM,  INPONMACHHBIMM  TEJIOM  3a
[IOCJIEIOBATEIbHBIE PaBHBIE IIPOMEKYTKM BpPEMEHHM IIPU PABHOYCKOPEHHOM [JBHXKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HberoToHa ais
MaTepUaIbHOM TOUKH. TpeTuit 3akoH Hpr0TOHA 1711 MatepUalibHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsoxectu. [lepast kocMuyeckas CKOpOCTb.



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

Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Koaddumument tperns. Cuiia conpoTuBiIeHUs
P ABUKEHUU TeEJIa B KUJKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPAOTO TeIA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: IMOAIINUIHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AepopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coXpanenus 6 MexaHuke

HNmnynbc MarepranbHOM TOYKHU (Te€la), CUCTEMBl MaTepUaAIbHBIX TOYeK. VIMITylibe CUIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernueckass sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(GopMuUpoBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOI SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPHUMEHEHME: BOAOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.

[Tepexoa moTeHIIMATBFHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBsI3M pabOTHI CUJIBI ¢ M3MEHEHHEM MEXAaHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.



Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJICHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIKOCTEH M TBEPIBIX TEeI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKyn. KoiaudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
UAeaTbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHedl KHHETHYECKOW »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30MpoLeccoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIONINE JHUCKPETHOE CTPOCHHE BemlecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopaenb, HUTIOCTpUPYIOLIAs IPUPOY JABJICHUS ra3a Ha CTEHKHU cocya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEXy lTapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TenaoTel U paboTa. BHyTpeHHSs 3HEprust 0JHOATOMHOIO
UJCANBHOTrO raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIyYEHHE. Y IeIbHas
TEIJIOEMKOCTB BelecTBa. Koan4ecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonsstTue o0 anmabatHoM mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I 'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLIECCOB B PUPOJIE.

TenoBeie MamuHbL. [IpuHIUIIBL JeHCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruioBbIX MamunHax. Koaddunuent noneznoro aeictBus tersioBod MamuHbl. ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEpruy Teja MpPHU COBEPIICHWH DPAOOTHI: BBUIET MPOOKH M3
OYTBUIKM TOJl JIEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs! (BUICOIEMOHCTPAIIHS).



H3meHeHne BHYTpeHHEH sHepruu (TeMIeparypbl) Teja pu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTaTEJIs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOmOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTH BO31yXa. HachblmeHnHblil nmap. YaenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JJaBJICHHUS.

Teépmoe Teno. Kpucramnnueckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAILIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUU IIOJIYYE€HHS COBPEMEHHBIX MAaTepuajgoB, B TOM  4HCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHHH.

Crioco0Ob!I U3MepeHHsl BIaKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAIIIMYECKOTO BEIIeCTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepeHrie OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzauuss Ten. OJEeKTpUyeckud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJIYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosid. [IpuHmun cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IIEKTPUYECKOTO MOJIS.

PabGora cun osnextpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas IpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPTHs
3apsKEHHOIO KOHJIEHCAToPA.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3aumoseiicTBue HadIEKTPU3OBAHHbIX TEIN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHYECcKas 3alluTa.

JIMdIIEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.



3aBUCUMOCTh  JJIEKTPOEMKOCTH  IUIOCKOTO KOHJEHCAaTopa OT IUIOIMIAAHW ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKa.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMTPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBonuuku. CoOCTBEHHass W TMPUMECHAs MPOBOJMMOCTDH IOJIYITPOBOJIHHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconuanus. DIEKTPOIIN3.

OnexkTpuueckuil ToK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psa. MoaHus.
IIna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBEI, TEPMOMETP CONPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TIJIOIIATH
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TalbBaHMYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHET O COIPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenne  SAEKTPOABMKYIIEH CHIIBI  HCTOYHMKA TOKa W €ro0  BHYTPEHHETO
COTIPOTHUBIICHUS.

HabGnronenue anexrponusa.

Me:xnpeamerHbie CBA3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OHOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, HAaY4HbIH (akt, rumore3a, (uU3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMbl ypaBHEHM, JHWHEWHas ¢(yHKkuus, mapabona,
runepooia, ux rpaguK| U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HMX IPOCKIMU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONIEPEIa4d, TEIJIOBOC PABHOBECHUE), DIICKTPHUCCKUE SIBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJIJIOB, 3JICKTPOJIUTUYECKAS TUCCOLIUAIINSI, TaIbBAaHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHue IBIKEHUI C UCTIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JIBUraTellb BHYTPEHHErO CrOpaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHUK, KOHJAUIIUOHEP, TEXHOJIOTHU TOJTYYCHUSI COBPEMEHHBIX MATePHAJIOB, B TOM YHCJIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3amuTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEP, AJIEKTPOHATpPEeBATEIbHBIE MPHOOPHI,
3JIEKTPOOCBETUTEINILHBIC TIPUOOPBI, TAJIbBAHHKA.

11 KJIACC
Pa3nes 1. Danexkrpoamnammuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarsmuTrHoe IIOJe.
Bekrop marauTHOM MHAYKIMY. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMY. KapTiHa TMHUI MarHUTHOW MHAYKLUHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIMM MarHUTHOTO IOJIS
JUIMHHOTO HIPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

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

SIBneHne HneKTpOMAarHWTHOM WHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW WHIYKLUU.
ODIIEKTPOABMKYIIAS CHJIA MHAYKIMHU. 3aKOH 3JIEKTpOMarauTHoW nHykunu dapanes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYINAS CHUJAa WHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.
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TexHH4Yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMAarHUThl, AJIEKTPOJIBUraTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOABIKYILEH CHJIBI MHAYKIMA OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOT'O TO0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paznen 2. KosieGaHusi 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHbIE MexaHM4Yeckue KoseOaHus. ['apmoHMueckue
koneOanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE rapMOHMYeCKHX Koyiebanuil. IIpeBpaiuenue snepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHS MEXIy MEXaHWYeCKHMHU W 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUS! SHEPIrUU B HICAIBHOM KOjeOaTelbHOM
KOHTYPE.

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

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOiiCTBA M TNPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTeIbHOM cUCTeMbI (IPY>KUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAampsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHHH.
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Pe3onanc mpu mociaenoBaTeqIbHOM COEAVMHEHUM PE3NUCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOPA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3sa.

HccnenoBanne IepeMEHHOIO TOKAa B ILENM W3 IOCIEJOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckre BOJIHBI, yciIoBUs pacnpoctpaHenus. Ilepuon. CkopocTs pacrpocTpaHeHus
u JuHa BojHbBL. [lomepeuHsle W MpojoJibHbIE BOJHBL MHTepdepenuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruntHoil BoiHe. CBOMCTBAa 31€KTPOMAarHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[lkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTnOCBA3U U TelleBUACHUS. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOILIEH CPEebl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 AuQpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HaHC.

HabGmronenne cBsi3M IpOMKOCTM 3ByKa M BBICOTHI TOHa C aMIUIMUTYIOH W YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OTHOPOIAHON Cperie.
JIyud cBera. ToYEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpeIOMJIECHHS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron IMONMHOIO BHYTPEHHETO
OTpaXKEeHHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

CoOuparomue M pacceuBaroimue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl cuijia TOHKOM JuH3bL. [locTpoeHune n3obpaskeHuil B COOMpAIOIUX U pacCEeUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BIL. Y BEJIUYECHHE, TaBAEMOE JTMH30M.
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[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBast ontuka. WuTtepdepennus cBera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOYHHKOB.

Hudpakmus cBera. J[udpakuuonnas pemérka. YciaoBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTUKA, JudpaKIMOHHAs
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeitHOEe pacHpocTpaHEHUE, OTpaKeHHWE U MperoMieHue cBeTa. OnTuueckue
PUOOPHI.

[TostHOE BHYTpEHHEE OoTpakeHne. MoJiellb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOIA.

HabGnronenue naTEepPEpeHITNN CBETA.

Habmonenue nudpaxiuu cera.

Hab6mronenue qucnepcuu certa.

[TomyueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokaszatesns IpeIoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HabGmronenue qucnepcuu ceta.

Paznen 3. OcHOBBI cIeHATbHOI T€OPUH OTHOCHTEIBLHOCTH

['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJIYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI OKOSI.

Pa3nen 4. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmymna I[lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIIHC
¢doroHa.

OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue YCTpOICTBA M NpaKTHUECKOE NpUMEHeHHe: (oToanaemMeHT, (OTOAATUUK,
COJIHEUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO poToddexTa.
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CBeToauoOI.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -wyactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue n nornomenue GoTOHOB IpU MEPEXOie aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha apyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOU JTyanu3M.
CHoHTaHHOE U BBIHY)KJEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeesneHuo coctaBa paguoakTUBHOIO U3ITyYEeHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3Iy4eHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHa W HeWrTpoHa. Hykionnas mopnens sigpa [eizenOepra—lBaHeHKoO.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usiyuenue. 3akoH
PaauOaKTUBHOIO pacIaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAepHON
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.
TexHuueckue ycTpolCTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.
Llemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).
Paznen 5. DiieMeHTHI ACTPOHOMMH M ACTPOPUIUKH
Ortanbel pa3BuTHs  acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.
Bun 3Bé€3nH0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAaHEThI, X BUAUMOE JBHKEHUE.
Conneunas cucrema.
Connue. Conneunass akTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MBI
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[JIABHOW TIOCJIEOBATEIIBHOCTU. 3aBHCHUMOCTb «Macca — CBETHMMOCTb» Ul 3BE3] IJIaBHOM
NOCJIeA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3A. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [IyTe — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuku v kBasapsl. YEpHbIE ABIPHI B Apax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Paszberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtoneHnss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX NMPHIIOKEHUN
JUIsL OIIPEJCNICHUS MOJIOKEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCTaBIeHUN 0 (PU3MUECKON KapTHHE MHUPa, MECTO (PU3NIECKON KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUH O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIseTcsl ¢ Y4€TOM
COJIepKATENBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MAaTE€MaTHKH, OHWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
sBIICHUE, Hay4YHBIA (akT, rumore3a, (Qu3uveckas BeEIMYWHA, 3aKOH, TEOPHsl, HAOIIOJCHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU N10J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPUpOJE, NCHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KpUCTaNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozusi: TUHUU DIEKTpOIIEpeiad, TeHEepaToOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJTHEUHas OaTapest.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIIUXCsl pyKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHHUIA, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIECTBa,
paciIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WIMU  OOYYArOIIerocss KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B WHTEpEcax TPakJaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIbHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON IPpaK TAHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHIX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHPHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepamM MNpodecCHOHATBHONU AESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
podeccru M pean30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh IKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

TUTAHUPOBAHUE M OCYIIECTBIICHUE JIEHCTBUN B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eNel yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;
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pacIIMpEeHHE OMNbITa JEATEIBHOCTH 3KOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUMN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO I€ITEIbHOCTh MHIUBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jlornveckue AecTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENEeNATh UEIU ACSITEIIbHOCTH, 331aBaTh IAPAMETPhl U KPUTEPUU UX JOCTUKEHNUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATh PUCKHU IMOCIICACTBHUI AESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BIIAJICTh HAYYHON TEPMHMHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3UYECKOM
HayKU;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PAa3IMUHBIX YYEeOHBIX CHUTYyallUsX, B TOM 4HCIE MpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTBhl JJIS JI0Ka3aTelIhCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ pEUIEHUs 3aJaud pe3yibTaThl, KPUTHYECKU
OIICHUBATH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/J]aud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIUK (PU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUI0 U
MHTEPIPETAINIO HHPOPMAIINK Pa3IMYHbIX BUJOB U (DOPM MpEACTaBICHHUS;
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OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAHUS B pPa3NUYHBIX (opMmarax ¢ y4ETom
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayIWTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEICTABJICHHS U BU3YAIN3aLIUH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C HCIIOIb30BAHUEM SI3bIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX NEHCTBUI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESTEeIbHOCTH, OpPraHU30BbIBATH M KOOPJAUHUPOBATH
JEUCTBHS IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJIH C y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOTO YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe yUeOHbIe ieiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATH IO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PEIICHHs] PAacCUYETHBIX M KA4E€CTBEHHBIX 3a]ady, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacIuUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JiefaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYIUIMH B 00JIacTH  (PUBHKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

J1aBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 UX CHIKEHUIO;
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MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB EATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOU HEIOCTATKU M IOCTOUHCTBA,

NPUHUMATh MOTUBBI U QpTYMEHTBI JPYTUX MPH aHAJIN3E PE3yJIbTaTOB ACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MTPOrPaMMBbI MO (GU3UKE AJIs
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAIOaralouuii copMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATIBLHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJIMPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMeHue NpUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K 3MOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEII MOTHBAIMM, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTIDKCHUIO IIeNId U YCHexy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;

OMITATUH, BKIIOYAIOMEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny o6yuenust B 10 kiiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NMPAKTUYECKOU
JESTENIbHOCTH JIOJIEH;

VUUTBHIBATh TPAHUIBl NMPUMEHEHHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOCHUS Ta30B, XKUJKOCTEH W TBEPABIX TEJ, TOUCUHBIH DIIEKTPUUECKUH 3apsii MPH PEIICHUH
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKONH TEOpPHUU CTPOEHHUS BEIECTBA M AJIEKTPOJMHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBWKEHHE, CBOOOIHOE TIIaJIeHHE Tell,
JIBIDKEHUE TIO0 OKPY)XHOCTH, WHEpIHMs, B3auMojeicTBue Tel, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 0o0BbEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHNUN ), TEIJIOBOE paBHOBECHE, MCIapeHNe, KOHACH CAIHs, TUIaBJIeHNe, KPUCTAJUIN3AlINs,
KUTICHHE, BIIAXXHOCTh BO3yXa, MOBHIIICHUE TABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBS3b MEXKIY IapaMeTpaMH COCTOSHHSI Ta3a B HM30MpoIeccax, JJeKTPU3alus Tel,
B3aMMO/ICHCTBHE 3apsI/I0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONb3Ys (PU3NUYECKHUE BEIWYHHBI: KOOpAMHATA,
yTh, TEpEMEIIeHHe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMITYJIhC Tela, KHHETHYECKas
DHEPTHUs, TOTEHIMAJIbHAs HJHEPIrHs, MeXaHWdeckas paboTa, MeXaHHMUYeCKash MOIIHOCTH, TIPH
ONHCAaHUM TPABHJIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTHMH BEIIMYHMHAMH;

ONKCBHIBATh W3yYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOIB3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAO0THYECKOTO JBMXKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
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TEIUIOThI, BHYTPEHHSSI dHEprus, pabora rasza, Kod(p(UIMEHT IOJIE3HOTO JEHCTBUS TEIMIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIIHLHO TPAKTOBATH (PHU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEITUYHH,
uX O0O0O3HAYCHHWS W EAWHUIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE MAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONUCHIBAaTh M3YYEHHBIE SJIEKTPUUECKHE CBOWCTBA BELIECTBA M DJIEKTPUUECKHUE SIBIICHHS
(mportiecchl), UCTIONB3YS (GU3UYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsisl, dJIEKTPUIECKOE TOJIE,
HaNpsHKEHHOCTh  TOJIS, NOTEHUMAN, Pa3HOCTh MOTEHUMAJIOB; IPU OINKWCAHUU IPABHIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIBb3YEMbIX BEIUYHH, WX OOO3HAUEHUS W EAUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl W SBJICHUS, UCTONB3YS (U3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPruH, 3aKOH COXPAHEHHUS MMITYJIbCA, IPUHLINI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHIO CTPOEHUS
BEILIECTBA, T'a30BbIE 3aKOHBI, CBS3b CPEAHEH KUHETHUYECKOM HDHEPIUU TEIIOBOIO JIBUKEHUS
MOJIEKYJI C a0COJIIOTHOM TeMIlepaTypol, MEpBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUSs
JNEKTPUYECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIWH, TPUOOPOB U TEXHUYCCKUX YCTPOMCTB;
pasiuyaTh yCIOBUSA UX O€30IaCHOTO MCIOJIb30BAHUS B IOBCETHEBHON KU3HU;

BBITMIOJHATh JKCIEPUMEHTHl TI0 HUCCIEOBAHUIO (PU3UYECKUX SIBICHUI U MPOIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHuil, Mpu SToM  (HOpMyIHpOBaThH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIICPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEITIOKEHHOTO 000PYA0BAHNUS, TPOBOJAHUTH OTBIT B (POPMYITHPOBATH BHIBOIBI,

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BbIOMpaTh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH MEXAy (U3MYECKUMU BEIMYUHAMH C HCIOJIb30BAHHEM
OpSIMBIX U3MEPEHHM, MPH 3ITOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCUPOBATH PE3YIbTAThI
MOJTyYEHHOW 3aBUCUMOCTU (PH3UYECKUX BEIWYHMH B BUIE TaOIHI] U TpadUKOB, JeNaTh BBHIBOJbI
10 pe3ynbTaTaM MCCIEI0BaHUS;

coOmoaTh MpaBwiia 0€30MAaCHOTO TpyJa MPHU MPOBEACHUH HCCIECIOBAHUM B pPaMKax
yu4eOHOTO0 OSKCIEpUMEHTa, YUeOHO-UCCIENOBATENLCKOH M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemiaTh pacu€THBIC 3aJaud C SIBHO 3aJIaHHOW (PU3MUYECKOW MOJEIbI0, HCIOIb3Ys
¢du3nYecKue 3aKOHbI U TIPUHIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 3aJl1adu BHIOUpATh GU3HUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POpPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOAMTDH PACU€Thl U OLIEHUBATH PEATbHOCTD MOYyYEHHOTO 3HAYeHUS (PU3NUECKON BETMUNHBI,

pemaTh KayeCTBEHHBIE 3a/laud: BBICTPAMBATh JIOTMYECKH HEMPOTHUBOPEUYUBYIO IEMOYKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3HUECKUE SIBJICHUS;

UCTIONIB30BAaTh TPU  PELICHUH YYEeOHBIX 3a7ad COBpPEMEHHBbIE HWH(OPMAaIUMOHHBIC
TEXHOJIOTHUH JUIsI TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAyYHO-TIOMYJSIPHON HWHGOPMAINK, TOJYYEHHONW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAJM3UPOBATH MOIyIaeMyH0 HH(GOPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,
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UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUA M0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus O€30MAaCHOCTH MPHU OOpAIIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BHIIIOJIHEHUEM PA3JIMYHBIX COLUATBHBIX POJIeH, IUIAHUPOBATh paboTy
TpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHHEe paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenust B 11 kiiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B NPAKTUYECKOU
NEeSTEIbHOCTH JIF0JIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

YVUUTBHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENe: TOYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTIO /Ipa MPH pelIeHnH (PU3HUECKUX 3a7a4;

pacrno3HaBaTh (pu3MUeckue sBIEHUS (MpoIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHN (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
MHAYKLIMS, JAEWCTBUE MarHUTHOTO I0JIA Ha IPOBOAHMK C TOKOM M JBUXKYLIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBeTa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U HCKYCCTBEHHAs PaJiMOAKTUBHOCTD;

OMKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUECKHE, MAarHUTHBIE, OMTHYECKUE,
ANEKTPUUYECKYIO MTPOBOJUMOCTD PA3IMYHBIX Cpell) U DIEKTPOMArHUTHBIC SBIIEHUS (IIPOLIECCHI),
UCTIONB3YSl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, CHja TOKa, ODIEKTPUYECKOE
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTh ITIOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO MoJis, cuia Ammepa, cwia JlopeHua, MHIYKTMBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA U 4yacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B IPOIECCe TApMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MPHU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO003HAUYEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

ONMCHIBATh M3yYCHHBIE KBAHTOBBIE SBJIEHMS W TPOLECCHI, HCIOJB3YS (UINUYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, MEpPHOJ IMoJlypacnaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU ONMUCAHUU
NOPaBUWIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYeHUs U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIHUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ysd (DU3MUECKHE 3aKOHBI U
OPUHLIMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEIBHOIO U MApajUIeIbBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSMOJIMHEMHOTO PaclpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPrHH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsS DJJIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHUs
MacCOBOTO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTMBHOIO pacmnajaa, MpU ATOM pas3InyaTh
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CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe BBbIpAKEHHE U YCJIOBUS (TpaHMIIbI,
001acTH) TPUMEHUMOCTH;

OIpEEIATh HAIpaBICHUE BEKTOpAa MHAYKLIMM MarHUTHOTO IOJIS MPOBOJHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pu 3ToM  (POPMYIHPOBATH
npobiieMy/3afjauy W TUNOTE3y Y4YeOHOro JKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIWYMH, IMPH 3TOM
BbIOMpaTh ONTUMAIbHBIN CIOCOO M3MEPEHUS M MCIIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPEIIHOCTEN U3MEPEHUI;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh PE3yJbTAThl MOJYYEHHOW 3aBHCHUMOCTH
¢u3nyecKkux BEJMYMH B BHAE TaOmuL M TrpauKoB, Je€naTh BBIBOJABI MO pe3yJbTaTaMm
UCCJICJIOBAHMUS,

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MIPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM M IMPOEKTHOW JEATENBHOCTH C
UCTIOJIb30BAaHUEM M3MEPHUTEIBHBIX YCTPOICTB U 1AOOPaTOPHOTO 000PYAOBAHUS;

pemiate pacu€THbIE 3ala4d C SIBHO 3aJaHHON (U3UYECKON MOJENbl0, HCIONb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIBI, HEOOXOAMMBIC Ui €€ pEelIeHHS,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HaUE€HUS (PU3NUECKON BEIMUYNHBI,

peliaTe KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKHW HEMPOTHUBOPEUMUBYIO IEMOUKY
paccyXJIeHUM ¢ OMOpPOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCTIONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJIy4aeMylo HHPOPMALIUIO;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacCHOI0 UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00BsCHEHHE IIPOIIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHMs 3]I0pOBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOT0 TOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IUIaHUPOBATh paboTy
IpYNObl, palUOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTaHJIapPTHBIX CUTYalMsIX, aJIeKBATHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 YYaCTHHUKOB IPYMIbI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.
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