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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLENLHUHU MPEnoJaBaHUsl y4eOHOTro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronmuxcs 10—11 kimaccoB npu oOydeHUU ux Gu3MKe HA OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBAET HEOOXOJMMOCTH peaTU3allii MEXKIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIE IIEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAaHUpPYEMbIE PE3YNbTaThl OCBOCHMSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;
conepkanue yueOHoro npeamera «Pu3uKkay mo rogaM o0ydeHHs..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (GU3MKH — CHCTEMOOOpA3YIOIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHl B cdepe DSHEPreTUKH, TpPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsI HOBBIX
MaTepuasoB C 3aJJaHHBIMUA CBOWCTBaMU U Jpyrux. U3ydeHune Gu3NKi BHOCHUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HAyYHBIH METO/I TO3HAHUS TP BHIMOTHEHUN UMHU Y4EOHBIX UCCIIeI0BAaHUM.

B ocHoBy kypca ¢husuku st ypoBHS CpeiHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK IPUHIUIBI €r0 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PU3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (pu3nKu 0ObeMHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHnuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs TOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUS,
NOCBALIEHHBIX 3KOJIOTMYECKHM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palluOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crtep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBAHHME MPEACTABICHUNA O CTPYKType HOCTPOCHHS
buznyeckoil Teopuu, poilu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aly SKCIIEPHUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0Opa30BaTENIbHOTO
npolecca UCXOos U3 0COOEHHOCTEH IUIaHUPOBAHMS U OCHalleHUs kabuHeta (usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHuE yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3zaenoB. i1 KaueCTBEHHBIX 3ajjady PUOPUTETOM
SBISIIOTCSL 3aJaHMs Ha OOBSCHEHUE MpOTeKaHWs (U3MYECKUX SBJICHUH M IPOLIECCOB B
OKpYXKAroIIe >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpeboBanusimu  PI'OC COO Kk MarepHalbHO-TEXHHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(Gu3HUKH T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 00OPYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHUMAaJIBHOM JOCTaTOYHOCTH M o0ecrevynBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IpOorpaMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHHUECKUX IMPaKTHUECKUX paboT ¢GopmupyeTrcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIAIMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
dbopMupoBaHHE HHTEpeca U CTPEeMJICHHsS OOYYalOIIMXCS K HAaydHOMY H3YYEHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHU U (JOPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIINM SIBIICHHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHMSI MaTE€pPHUU
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHUe YMEHHI OOBSCHATH SBJIEHUS C HCIHOJb30BaHWEM (PU3MUECKUX 3HAHUH H
HaYYHBIX J0Ka3aTEeNIbCTB;

(dbopmMHpoBaHUE TMPENCTaBICHUH O POy (PU3MKH AN Pa3BUTHs JPYTrUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

JocTikeHnne 3TUX Lenell o0ecreyrBaeTcsl PelIeHHEM CIEAYIOMIMX 3agad B Ipolecce

W3y4deHus Kypca (U3HKH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



npruoOpeTeHne CUCTeMbl 3HAaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYass MEXaHHKY, MOJIEKYJSIPHYIO (H3UKY, D3JCKTPOJWHAMHKY, KBAHTOBYIO (HU3UKY U
3JIEMEHTHI acTPODU3UKY;

dbopMupoBaHUEe YMEHHIl NPUMEHATh TEOPETUYECKHE 3HaHUS JUIsl OOBSCHEHHS] (U3NYECKUX
SIBJICHUW B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 337a4 C SIBHO 33JJaHHOIN (PH3HUECKO MOJIENbI0, 3a/1a4,
MOJIPa3yMEBAIOIINX CaMOCTOSTENIbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHON YCIOBHIM
3a]1a4u;

NOHMMaHWE (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJAMU CaMOCTOSITENIbHOTO IUIAHUPOBAHMUS W TPOBEACHUS (PUIUUECKHUX
OKCIEPUMEHTOB, aHAJM3a M WHTEPHpETalMd HWHPOPMALUHU, ONPEACICHUs JIOCTOBEPHOCTH
MOJIy4YEHHOTO PE3yINIbTaTa;

CO3JaHHME YCIOBHHM Il pa3BUTHS YMEHHI TNPOEKTHO-HUCCIENOBATENbCKONH, TBOPYECKOU
NEeSITETTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) HAa YpOBHE CpeIHEro oOIiero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (pu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJ/IOBAaHHBIM, YYHMTENh JellaeT BBIOOpP MpOBeACHHs J1a00paTOpHBIX padboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COAEPKXAHUE OBYUYEHUSA

10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHUS

®usnka — Hayka o0 npupoje. Hayunele MeToasl MO3HaHUsA OKpyXkaromero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IpOIlecce MO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MopnenupoBanue pusndeckux siBaeHU U nporeccoB. Hayunsie runoressl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢uszuku B (HopMHpOBAHMM COBPEMEHHON HAay4YHOH KapTHHBI MHpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHasiorossle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe JaBrkeHHe. OTHOCHTEIBPHOCTh MEXAaHWYECKOro JBIkKeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHUCTEMBI KOOpAHHAT. Cl0K€HUE NMEepEeMELIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOE IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe nmazeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs.

KpuBonuneliHoe nBvkeHue. JIBKeHHME MaTepHaIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacToTa obpanieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, [IBHXKCHHUE
CHaps10B, LICTIHBIC U PEMEHHBIE TIEPEJayH.

Jlemoncmpayuu

Mogens cucTeMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XaPAaKTEPUCTUK JIBHKCHUS.



[Tpeobpa3zoBanre ABMKEHUI € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue npuxenus Tena, OpoleHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue  COOTHOLIGHMST — MEXKAYy — MYTAMHM,  INPONMACHHBIMM  TEIOM 34
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKHM BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yueHue ABUKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmites. [lepBbiit 3akoH HeroToHa. MIHEpuHanbHbIe CUCTEMBI
OTCYETA.

Macca Tena. Cwma. Ilpunnun cyneprosunmu cuil. Brtopoit 3akon HerooTona st
MarepuanbHOU Touku. Tperuii 3akoH Hpr0TOHA [U1s1 MaTepruanbHbIX TOYEK.

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

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

Tpenune. Bunpl tpenust (mokosi, ckoyibkenus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
IPU JIBUKEHUM Te€Na B KUAKOCTU WM rase.

[TocTynaTensHOE M BpalllaTesIbHOE ABMIKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPAOIO TENA.

TexHuueckue YCTpPOHCTBA M MpPaKTUYECKOE NPUMEHEHHWE: MOJIIMIHUKY, JIBUKEHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEHME NHEPLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMariii.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnosus paBHOBecUs TBEPAOro Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenne aBrxkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAMOIIMX B NPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MaTepraibHOM TOYKHU (Teda), CUCTEMbl MaTepUaIbHBIX ToueK. IMITynbc CHIlbl U
M3MEHEHNE UMITYJIbca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHON TOUkH. Teopema 00 M3MEHEHHMM KHHETUYECKOMH
SHEPIUH.

[TorennmanbHas sHeprus. IloTeHManbHAsA SHEPTUS YIPYTO 1e()OPMUPOBAHHOMN MPYKUHBI.
[ToreHuuanbHas 3HEPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.



[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCcTpOMCTBA U NPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, IPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHLIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydyeHue aOCOMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHWYEeCKOW JHEepruu Tela Ha
MIpUMEpPE PACTHKEHUS PE3MHOBOTO JKI'yTa.
Pasnen 3. Mousexkyasipaast pu3nka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBwxkenume. Juddysums. Xapaktep ABKCHUS W B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojenerd. Macca u pasmepbl moiiekyn. KosmuectBo BemiecTsa.
[locTostnHas ABorapo.

TermoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. Lllkana remneparyp Llenbcusi.

Mopenb uneanbHOro rasa. OCHOBHOE YpaBHEHHUE MOJEKYJISPHO-KMHETHYECKON TEOpuu
UJeabHOrO ra3za. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeIHEeW KHHETUYECKOW JHEpruu
TEIJIOBOTO JBMKeHMs vactull rasza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiiecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'padudeckoe mpencTaBieHHe U30IPOIIECCOB: U30TepMa,
n30x0pa, nzobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, OKa3bIBAIOIIME JUCKPETHOE CTPOCHME BeliecTBa, Qororpaduud  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JTBHYKEHUS.

Mogens onbita IITepna.

OMBITHI, TOKA3BIBAIOIIHNE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS.

Mogenb, UIITIOCTpUPYIOLas MPUPOTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHUE COCTOSHUS UJI€aTFHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Onpenenenne Macchl BO3AyXa B KIACCHOW KOMHAaTe Ha OCHOBE HM3MEpPEHHH 0o0BhEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbI BO3/1yXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoguHamuyeckasi cucrema. BHyTpeHHsISI SHEpPrusi TEPMOJMHAMHYECKONM CHUCTEMBI U
crocoObl e€ m3MeHeHus. KomndecTBo TemioTsl U pabota. BHYTpeHHssS SHEPTUsl 0THOATOMHOTO
UJeaNbHOrO0 ra3a. Bupl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs
TEII0EMKOCTH BelecTBa. KoauyecTBo TEIIOTHI MPU TEIUIoNepeaaye.

[Tonsitue 00 ammabatHOM mporecce. IlepBeiii 3akoH TepMoauHaMuKHU. [IpuMeHeHHE
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKY K H30MpoieccaM. [ papudeckast HHTepIpeTaIus padoThl rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MIPUPO/IEL.



Tennossie MamuHbL. [I[puHIMIBL qeHCTBUS TEIIOBRIX MantuH. [IpeoOpa3zoBanus SHEPTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid mMammubl. Lukin KapHo n
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPT€TUKH.

TexHuueckue yCTpoilcTBa M MPAKTUYECKOE IMPUMEHEHUE: [BUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIISA).

W3meHeHnune BHYTpEHHEH SHEpruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yxa. HacklmeHHbli nap. YaenbHas TemioTa mapoodopa3oBaHus.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JABJICHMUS.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHnueckue ycTpolcTBa W IPAKTUYECKOE NPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU  IIOJIyY€HUS COBPEMEHHBIX MaTepuajgoB, B TOM  4HCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenve npy moHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmonenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3zgea 4. diekTpoauHamMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsgoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH — 3apsf.
Onexktpuueckoe mnose. Hanpsok€HHOCTh anekTpuueckoro mnosisd. [lpuHmmn cyneprno3uuuun
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHnueckue ycTpoiicTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuEe Ha’IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUIECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUN TOK. YCJIOBHsI CYLIECTBOBAHMS 3JIEKTPUYECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIIAasl CUJIa U BHYTPEHHEE COIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoi enu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHas IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

ONEKTPUUYECKHII TOK B pPAcCTBOpax M paciulaBax »3JEKTPOJMUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DNIEKTpUUYECKH TOK B Tazax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTaT, MCTOYHHMKHM TOKa, JJIEKTPOHArpeBaTelbHbIE MPUOOPBI, 3IIEKTPOOCBETUTENbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BAaKyyMHBIH AMOJ, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM JTNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOIIATA
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHUE POBOTHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMplkaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHne  3IEKTPOABMXKYHIEHM CHJIBI HMCTOYHMKA TOKa M €r0  BHYTPEHHErO
COINPOTHBIICHUS.

Hab6nronenue anexrpomusa.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COJIEP)KATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Medcnpeomemmuvle nousamus, CBS3aHHBIE C M3YyYEHHEM METOAOB HAYYHOTO MO3HAHMSL
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIEPUMEHT, MOICTTUPOBAHUE, MOJIEIIb, N3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHHMH, JMHEWHas (QyHKIMsA, napabona,
rurnepOoa, ux rpaduKy U CBOWCTBA, TPUTOHOMETpUYecKUe (PYHKINU: CHHYC, KOCUHYC, TAHT€HC,
KOT@HI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO, BEKTOPHl M UX MPOCKIMH Ha OCH
KOODPJMHAT, CII0’KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B JKUBOU mpupoje, nudysus, 0CMOC, TeII000MeH
KHMBBIX OPTraHW3MOB (BHJIBI TEIUIONEPEIauH, TEIJIOBOE PAaBHOBECHE), HIICKTPUUYECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIECTBa,
MOJIAApHas Macca, TCIIJIOBBIC CBOIiCTBa TBépI[BIX TCII, )KHIIKOCTGﬁ U Ta30B, JJICKTPHUYCCKUC
CBOMCTBa METAJUIOB, JJICKTPOJIUTHYECKAs TUCCOLUAIINS, TaJIbBAaHUKA.

leoepaghus: BTaxXHOCTH BO3IlyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonozeusa: npeodpa3oBaHue IBMKEHUH C HCIOJIb30BAaHHEM MEXaHU3MOB, YUET TPCHUS B
TCXHUKEC, MOAIIHUITHUKH, HMCIIOJB30BAHHUC 3aKOHAa COXPAaHCHHA HMITYJIbCa B TCXHUKC (paKeTa,
BOJOMET W Jpyrue), JBUraTtelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOI
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHUA COBPCMCHHBIX MATCPpUaAIOB, B TOM YHUCIIC
HAaHOMAaTepHaJOB, W  HAHOTEXHOJOTHH,  O3JEKTPOCTaTHUeCKas  3alluTa,  3a3eMJICHHUE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TPUHTEP, 3JICKTpOHArpeBaTeiIbHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, FaJIbBAaHUKA.

11 KJIIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocrositHHBIE MarHuTHL. B3anMoaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe moOIe€.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
uHAyKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMI MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO HIPSIMOIO NMPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cwna Jlopenna, €€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM rmoJie. Pabora cuisl Jlopenma.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM WHIYKLHH.
ONEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. DJEKTPOJABIKYIAS CHJIA HWHIAYKIHH B TNPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHBIE MAarHMThI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTEllb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.



SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3yueHne MarHuTHOTO NOJIsL KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 2JIEKTPOMATHUTHON MHAYKIUU.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUmMHble KOJ1€O0AHUA

Konebarenpnass cucrema. CBoOogHBIE MexaHHUYecKHe KojeOaHus. [‘apMoHMYeckue
konebanus. Ilepwon, dacrora, ammautyga u  (aza konebanuil. I[lpyXMHHBIT MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOIeOaHUIX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KOJe0aTeIbHOM ~KOHType. AHAJOTUSl MEXIYy MEXaHWYEeCKUMU U  DIEKTPOMAarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBienne o 3aTyxamImuX KojeOaHUsIX. BBIHYXICHHbIE MEXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyKI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[TepemenHbIil Tok. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpedJIEHUE DJIEKTPUUYECKONM SHEPIHH.
OKOJIOTUYECKME PUCKM TIpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpoilCTBA M TPAKTHUECKOE MPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTebHOM cUCTeMbI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

HabGmronenue 3aryxarommx KojgeOaHuid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6nronenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monienb TUHUY 3IIEKTpoIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTHU NEPHOa MAJIBIX KoJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpEeMEHHOTO TOKAa B LENM W3  IOCIENOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUmMHbIE 6OTIHbL

Mexanuueckue BOJIHBI, yciI0BUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHHs
u januHa BoyHbL. [lomepeunble W mpononbHble BOJHBL. WHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

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



OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHUS M3JIy4YEHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHEe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)x€HHe, MpeJoMIIeHue, Mojspuzanus, Audpaknus, wuHtepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JeKTpOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTnoCBA3U U TeneBuaeHUs. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIBTPA3BYKOBasl JIMAarHOCTHUKA B TEXHUKE W MEIULIMHE, pajap, pPajAHuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

O0pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne natepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KoJie0aHui.

WccnenoBanne  CBOMCTB — DJIGKTPOMArHMUTHBIX — BOJIH:  OTPa)XX€HHUE, IMPEJIOMIICHUE,
nossipu3anus, 1udpakuus, THTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpee.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenue cBetra. 3akoHBI TMpENOMIICHUS CBeTa. AOCOMIOTHBIA TOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB 6enoro cera. L{ser.

Cobupatonue W paccewBaronife JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHYECKasl cuia TOHKOW JuH3bL. [locTpoeHne n3o0paxkeHUu B COOMPAIONIUX U PACCEUBAOIINX
nuH3ax. PopMysa TOHKOW JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Wurepdepenius cBera. KorepeHTHbIE UCTOYHUKU. Y CIOBUS
HaOIOZICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(DA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToammapar,
MPOCKIIMOHHBIA ~ amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JIUPPAKIIMOHHAS
peméTKa, moJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacHpOCTpaHEHHE, OTPaKEHUE M IMpeloMiieHue cBeTa. Onruueckue
IPUOOPHI.

ITonHoe BHyTpeHHEE OTpaxeHue. Mojieab CBETOBOAA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.

Habmonenue nugpakiuu cera.



HabGnronenue aucnepcun cBera.
[Tomy4yeHue cekTpa ¢ MOMOIIBIO MPU3MBL.
[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEHIETKH.
Habumronenune nonsipusanuu cBera.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3mepeHnue nokasaress npeaoMIIeHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paKCHHM B JIMH3AX.
HabGnronenue qucnepcuu certa.
Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHTEJIBLHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTh MOJYJISL CKOPOCTH CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTEJILHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPALLEHUE JUIMHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.
Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®oronsl. ®opmyna Ilnanka cBs3u s3Heprun GoTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinimreiina 1 hotorddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XUMHYECKOE IEMCTBUE CBETA.
TexHu4YecKkne yCTpOMCTBA M TMPAKTHYECKOE MPUMEHEHHE: (OTOIIEMEHT, (POTOIATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
Cseroguog.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiTel Pesepdopna nmo paccesHuro o -yactuil. I[lmanerapHas
Monenb atoMa. [locrynater bopa. Usnydenue u nornomieHue GOTOHOB MpU MEPEXOAE aroma C
OIHOTO YpOBHS H3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.
BosHoBbIE cBoiicTBa yacTull. BonHb! Ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaanu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JTyYeHHE.
TexHudeckne yCTpOMCTBA MW NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHAIN3
(CTIEKTpPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
Hab6nronenue nuHENYaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEPUMEHTHI,  JOKAa3bIBAIOIIUE  CIIOKHOCTH CTPOCHHs  sjpa. OTtkpbITHE
pamguoaktuBHOCTH. OmbITEL Pe3epdopaa mo onpeneneHno cocraBa pauoaKTUBHOTO H3TYUCHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH Ha KUBbIE OpraHU3MBI.



OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacniaz. DIEKTpPOHHBIN W MO3UTPOHHBIM OeTa-pacnaj. ['amma-usnydeHue. 3aKoH
paZoaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepusiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W TEPCIEKTUBBI  SIECPHOU
HHEPreTUKU. DKOJIOTMUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHIaMeHTalbHbIe B3auMOIeicTBUSA. EqUHCTBO (hr3nueckoit KapTUHBI MUpA.

TexHuueckue ycTpoiCTBa U MPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe ©  MHUPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUHU.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHBbIE XapaKTePUCTUKH. JluarpamMMa «CHEKTpPalbHBIA KJIAaCC — CBETHUMOCTBY». 3BE3MbI
[JIaBHOM MOCIEA0BATENIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3/ TJIaBHOM
nociea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoOBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoIoUMK CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Mneunsiii [Tyts — Hamra I"'anaktuka. [lonoxxenne u nemwxenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa006ma. PazOeranue ranmaktuk. Teopust
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmronenus HeBOOPYKEHHBIM TJIa30M C UCHOIB30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B reneckon JIynsl, mraner, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW M
ITHUYECKON cdepax esATEIbHOCTH 4YelOBeKa, pOJiib W MeCcTOo (UMK W aCTPOHOMHHU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpeICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEICTABICHUI O IPUPOJIE.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢usukm 06a30BOro ypoBHsS B 11 Kimacce ocCymecTBiseTrcs ¢ Y4ETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimus, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IIO3HAHUS:
SBJICHWE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOKIECTBO, BEKTOPHl U HX
IPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYHKIIMIA,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTIPEICICHUE TUIOMIAIU TNIOCKUX GUryp U 00bEMa Ted.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM Hpupoje, KojeOaTelbHbIe IBM)KEHUS B
JKUBOW TPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NECHUCTBUE DPAJMALMM HA JKUBbBIC
OpraHU3MBlI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTa/UIMYECKass CTPYKTypa TBEPABIX TEll,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIM3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozus: NMHUM HJIEKTPOIIEPENad, T€HEPATOP IEPEMEHHOIO TOKA, DJICKTPOJABUTATEIb,
UHAYKIMOHHAs IeYb, pajap, paJuoNpUEMHUK, TeJIeBU30p, aHTeHHa, TeiedoH, CBY-neus,
IPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHast OaTapes.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypoBHE CpeqHEero o0Iero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHWTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMs yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTH O0Y4arolUXCsl pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEN
NO3ULMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHHMX
yOeXKIIeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM  POCCHICKOTO  OOIIECTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMbITAa JESITEIbHOCTH B IMPOLECCEe peaan3alMi OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAJAUIMOHHBIX OOIIEUEIIOBEYECKAX TYMAHHCTHYECKUX U JEeMOKPATHYECKHX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATENBHOCTh B HHTEpEcax TIpakJaHCKOTro oOlIecTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHu3alty;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITHHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX1aHCKON UJAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSM POCCHUUCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CHOCOOHOCTh OIIGHMBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B ACITEILHOCTH y4EHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYas A3CTETUKY HAYYHOTO TBOPUECTBA, MIPUCYIIETO
(bu3HIECcKOi HayKe;

5) TPy10BOT0 BOCIIMTAHUS:



UHTEpEC K PA3IUYHBIM cdepaM TpodecCHOHATBHON NeATETPHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu 1 peaTn30BbIBaTh COOCTBECHHBIC )KU3HCHHBIC TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpa3oBaHUIO B 00JacTH (U3MKH HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

Cc(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYphl, OCO3HaHHE TJIO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHWE M OCYIICCTBICHHE NICHCTBHI B OKpY)KAIOIICH cpelle HAa OCHOBE 3HAHUS
L€ YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacuiMpeHre OmbITa JEATSIPHOCTH JKOJOTMYECKOW HAIpPaBICHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HaHUH 10 (u3uKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MPOIECCE M3YUCHUST (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH LU NeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh ITUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAINM3a UMEIOIINXCS MaTepUAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEITETLHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHUSX peaJbHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBaTebcKue AeiiCTBUS:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU TOHATUSAMH W MeTofamu (pu3mdeckoi
HaYKU;

BJIaJICTh HAaBBIKAMU y4eOHO-MCCIIEJOBATENbCKONM U MPOEKTHOM JEATENIbHOCTH B 00JacTh
(Gu3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITETFHOMY TIOMCKY METO/IOB PEIICHHs 3a1a4
(bu3uUecKoro conepkaHus, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MIO3HAHMS,

BJIAJICTh BHUJAMH JICATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHMS, €r0 HWHTEPIpPETAIlHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JIMYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MpH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelieHus, HaXOAWTh AapryMEHTHI U J0Ka3aTelIbCTBa CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pELIeHHS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POpPMYyIHpPOBATH COOCTBEHHBIE 33/J1aud B 00pa30BaTEIBHON JCATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MIEPEHOCUTh 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTel;



BBIJIBUTaTh HOBBIE UJIEU, IPEAIAraTh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBHUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEePHATUBHBIC PELICHHUS.
Pa6ora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMH MOJy4YeHUs MH(DOpMAIK (PU3NIECKOTO COJACPKAHUSA U3 UCTOUHUKOB
pa3HbIX THWIIOB, CAMOCTOSTEIBHO OCYUIECTBJATh IIOMCK, AaHAJINW3, CHUCTEMATHU3aLUI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pellIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIIOIeHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (IMU3UYECKOTO COJACPKAaHUS B pa3UYHBIX (opMmarax ¢ y4ETOM
Ha3HayeHWs WHGOpPMAlMKM ¢ UEJNEeBOM ayAUTOpPHM, BBIOMpas ONTUMAIbHYIO (GopMy
IIPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlMi U CMATYAaTh KOH(IUKTHL;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEJCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIAThH IUIAH ACHCTBUH, pacCIpelesiaTh POJU C YyU4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KaXKJOr0 y4aCTHHKA KOMaH/bl B OOIIUI pe3ysibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PAa3JMYHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIBbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAaYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTo MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JSPYAUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTEeIbHBIN U KyJIbTYypHBIH YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEISAM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;



UCIIOJIb30BATh MPUEMBI PEIICKCHHU JIJIsl OIICHKH CUTYAIIUH, BEIOOpA BEPHOTO PEIICHHUS;
YMCTb OLICHUBATb PUCKHU U CBOCBPCMCHHO NPUHUMATDL PCIICHUS 11O UX CHUIKCHUIO,
NPUHUMATh MOTHBBI M PT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH,
MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHAU3E PE3YJIbTATOB IS TEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTrPaMMBbI 110 (pU3KKe ISt
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJICKT, MPEIoIaralonmi copMiUpOBaHHOCTb:

CaMOCO3HaHUs, BKJIFOUAIOIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHHE,
BUJICTh HATPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B cele;

caMoperyIupOBaHHUs, BKJTFOUYAFOIIETO CaMOKOHTPOJIb, yMeHHe NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJaNTHPOBAThCA K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTI), 6I)ITI) OTKPLITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIOYAIOIICH CTpEMJIEHHE K OCTIDKCHHIO IEIU M YCIEXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCXOOs1 U3 CBOUX BO3MO)KHOCT€I\/JI;

SMITATHH, BKIIIOYAIOIIEH CHOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE APYIHUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUN O6HICHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHHUS C JAPYTUMH
JFOIBMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
HaY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHMKHM M TEXHOJIOTHH, B MPaKTHYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEIeH: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA Tra3, MOJENIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUECUHBIM IEKTPUUYECKUH 3apsil NPHU PELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHHUs BeUlecTBa M 3JIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEWHOE JBM)KEHHE, CBOOOJHOE MaJeHUE Ted,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX TeJl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNH ), TEMJIOBOE paBHOBECHE, CIIApEHUE, KOHIEH AU, JIaBJIeHHe, KpUCTAIIT3aus,
KUTIEHHUE, BIAXXHOCTh BO3[yXa, MOBBIIIEHUE JABJICHUS raza IMpU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/I0B;

ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCIONb3Yys (pU3MUecKue BEeIWYMHBI: KOOpJIUHATa,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHja, UMITYJIbC Tea, KHHETHYECKas
SHEprus, MOTEHLUaJIbHas JHEprusi, MexaHudeckas padoTa, MeXaHHUYecKass MOIIHOCTb; MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUNH CMBICT HCIOJIB3YEMBIX BEIWYHMH, UX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BETUUYUHY
C IpYTMMH BEJIMYMHAMU;

ONKCHIBaTh H3YYEHHbIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYMHBL: JIABJICHUE Tasza, TeMIleparypa, CpenHss KHHETHYeCKash HHEprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, KOd(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIIOBOTO



JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATH (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYUH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHOIB3YS (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsll, dJIEKTPUUECKOe MOJIe,
HANpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIOJIb3yEMbIX BEIWYHH, WX OOO3HAUYEHUS W EIUHMUIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl M SIBICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro taroreHud, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CpPEIHENW KHWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBHXKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MaIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO MCIOIb30BaHUs B IOBCEHEBHON KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEJJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANIbHBII CIOCOO M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMUYMHAMU C MCIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH B BUJE TaOIUI U IpadUKOB, J€JIaTh BBIBOJbI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnroaarh mnpaBuia 0€30HacHOrO TpyAa IMPH HPOBEACHUM MCCIENOBAaHUNH B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeN0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHuUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
¢duznyeckue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIETIOUKY
PacCyXXJIEHUI ¢ OTIOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAlM U MpPEJCTaBICHUS Yy4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIUM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

NPUBOJUTH NMPUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKU3HMU IS
obecrieueHnst 0€30MaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpPaHEHHs 3I0POBbsI U COOIIOZICHNS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLIEHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpruBaeMoi POOIIEMBI.



K xonmy o0yuenns B 11 kjacce mpeaMeTHBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE JIOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIeH, IeJI0OCTHOCTh U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJACNCH: TOYCUHBIN
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeLIeHUN (PU3UIECKUX 3a1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN W KBAaHTOBOW (DU3MKH: 3JEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOaHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHUE,
npejgomiieHue, wuHTepdepeHus, Iudpakuus W TOJSIpU3alUs CBETa, AHUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAS PAIMOAKTUBHOCTB;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCTIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUECKOe
HaIpsDKEHUE, SJICKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa Toka, MHAYKIHUS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHME WM OINTHYECKas CWJIa JIMH3BI, MPH ONHCAHWU IPABHIHHO
TPAKTOBaTh (PUIUYECKUI CMBICT HCIONb3YyEMbIX BEIUYMH, MX OOO3HAUCHUS U EIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C IPYTHMH BETUIHHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS W TPOIECCHl, HCIONB3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, YHEPrHS U
UMIynasCc (OTOHA, MEpPHOJ TOJypacmaja, DHEPrHs CBSI3W AaTOMHBIX Sjep, MPU ONHUCAHUU
MPAaBWJIHHO TPAKTOBATh (DU3MYECKUH CMBICI WCIIONB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMUUHEI,

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (U3NYECKUE 3aKOHBI U
OpUHIUNBE:  3akoH OMa, 3aKOHBI TIOCNIEAOBAaTEIFHOTO W MapauIeIbHOTO  COCITUHEHHS
MPOBOAHMKOB, 3akoH JDkoyns—JIeHna, 3akoH DJIEKTPOMArHUTHOM HWHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKCHHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHe OHHIITeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHHsI HMIYJbCa, 3aKOH COXPAaHEHHS JJICKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH PaJMOaKTUBHOTO pacmajaa, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BHIPAKEHWUE W YCIOBHS (TPaHHUIIBL,
00JacTH) IPUMEHUMOCTH;

OTIpeNeNATh HAlpaBJICHHWE BEKTOpA MHIYKIIMA MAarHUTHOTO TIOJSl MPOBOJHHKA C TOKOM,
cuiibl Ammepa u cuiiel JlopeHia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBHITIOJHATh JKCIIEPUMEHTHI 10 HMCCIIECAOBAHUIO (DH3UYECKUX SIBICHHA W TIPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HU3MEpPEHHMil: mpu 3ToM  (HOpMyIHpoBaTh
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC H3MEPEHUS (U3MYECKHX BEIUYUH, TPH ITOM
BbIOMpAaTh ONTUMANbHBIN CHOCO0 H3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OLICHKHU
MOTPELIHOCTEN U3MEPEHUN;



UCCIIEI0BATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATH pe3yJbTaThl MOIYYEHHOW 3aBUCHMOCTHU
(Gu3nyeckux BEIMYMH B BHUJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BAHMS;

coOuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  MPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U JIAOOPaTOPHOI0 000PYA0BaHUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4M BbIOUpPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHS,
IPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEINUHHBI,

pelmaTh KadyeCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUI ¢ ONOpOi Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMM U IpeICTaBlIeHHUs yuyeOHOH u
HAYYHO-TIOMYJISIPHOW HMH(OPMAIUM, MOJYYCHHOW W3 PAa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHaAJIM3UPOBATh M10JIy4aeMyt0 HH(POPMALUIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpalleHUH ¢ TPHUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHUs 3/10pOBbs U COOIIIO/IEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIaHUPOBaTh padoTy
IpyOIbl, palUOHAIBHO pacHpenensTh OOS3aHHOCTH U IJIAHUPOBATh JEATEIbHOCTh B
HECTAHJAPTHBIX CUTYalUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypch
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [{OK
21 Kunemarka > https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
22 Hunanika ! https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoteka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBEI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHHS BenecTBa. Da3oBbie 5 bubnmnorexa [JOK
' TIePEXOJIbI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Paznea 4. JIEKTPOJIMUHAMUKA
bu6nunoreka LIOK
4.1 DTEKTPOCTATHIE 10 . https://m.edsoo.ru/7f41bf72
4.2 IlocTosiHHBIN 2neKTpUYecKuil TOK. TOKH B 12 1 bubnuoteka [JOK



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

‘ pa3JIMYHBIX cpeaax

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

Hroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB M TeM (uudpossbie)
Ne i/ HpOrpAMMEI Beero KOﬁHTpOJILHLIe l'[pﬁaRanecmle 06pazoBaTeIbHbIE
padoTbI padoTbl pecypebi
Paznen 1. JIEKTPOJANHAMUKA
11 MaruutHoe nosne. DIeKTpOMarHuTHas 11 1 3 bubmuorexa [IOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4yeckue U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHBI ) 1 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
23 Onrika 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 24

Pa3zaen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcCHOBBI crielIUaNbHOM TEOPUH 4 1 bubnnoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuoteka [JOK
4.1 DJeMeHThI KBAHTOBOM ONTUKU 6 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoetne aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU



https://m.edsoo.ru/7f41c97c
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| bubmuoreka [JOK

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPU3uKU 7 https://m.edso0.ru/7f41c97¢
Wroro no pazueny 7

Pa3znen 6. OBOBIHIAIOIEE NIOBTOPEHUE

6.1 Oto0uwaiouee nosToperHe 4 Eggg:?/(;r?elcdasi(i’llfNMlCQ?C
Hroro no pazneny 4

PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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