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MOACHUTE/IbHAA 3ATTNCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareIbHbIC MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
X (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
VUYUTHIBAET HEOOXOJAMMOCTh pealu3ali MEXKIPEIMETHBIX CBsi3el (Qu3uku ¢
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
e U3y4eHUsl PU3NKK Ha YPOBHE CpPeAHEro o0IIero oopa3oBaHus, MIAHUPYEMbIC
pe3yibTaThl  OCBOEHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOUYACT:

e TIUIAHUPYEMBIC PE3YyJbTAaThl OCBOCHUS Kypca (pU3MKU Ha 0A30BOM YPOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI 0 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIkoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yoIni
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
NpUMEHEHUE  (PU3NUEeCKUX 3HAHUW  OMNpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cpepe YHEPreTUKU, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKY BHOCUT OCHOBHOM BKJIa/l B (DOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
MUpa oOydJaromuxcs, B (opMHpOBaHME YMEHHM NPUMEHSITh HAY4YHBIH METO]
MO3HAHUS TIPU BHITIOJIHEHUY UMU YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJI0KEH
psI uaeh, KOTOpPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUYECKMX NPWIOKEHUN H3yYCHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABJICHUSIX O IPUPOJIE, FPAHULAX TPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlst 6a30BOro ypoBHA Kypca (PU3UKH — 3TO UCHOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0ObETWHEHBI B OOMIMUN CIUCOK YYECHUYECKUX MPAKTHUYECKUX PabOT.
Boigenenrie B yka3zaHHOM MepeyHe J1adOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
TOM OOEcreunBaeTcsi OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
ITOCTAHOBKY OIIBITOB ITO IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosnpiioe BHUMaHuE yAEISETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
[Ipu 5TOM 1711 pacyETHBIX 3a/1a49 IPUOPUTETOM SBIISIOTCS 3a1a4U C SBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HU3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOIO paszena Kypca, TaK M UHTErpUpYs 3HAHUA U3
pa3HbIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUSI HA



OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (HU3UYECKOW MOACIU I CUTyallid MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oomiero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCJIOBHUAX IMPEAMETHOTO
kaOnHeTa (PU3MKM WIM B YCIOBUAX HHTETPHUPOBAHHOTO KaOWHETAa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe pU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
bu3MKe yUSHUYECKUX MPAKTUYECKUX PaOOT U IEMOHCTPAIIMOHHOE 000PY/I0BaHUE.

JleMoHcTpallMoOHHOE  00Opy/I0BaHUE (OPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO OO0OPYIOBAHHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMIUICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4YCHUS] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue HHTEpeca W CTpEeMJICHUS OOYYArONIUXCS K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA ¥ (pOopMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHUE HAYYHOTO MUPOBO33PEHHSI KaK pe3yiIbTaTa U3Yy4EHUSI OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpencTaBICHUNA O poNM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHrne ITUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIYIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 O0IINX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIOYAs MEXAHWKY, MOJCKYISIPHYIO (U3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (dopMHpOBaHME YMEHUU TNPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pELICHUS pa3IUYHbIX 33Jad C SBHO 3a/laHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECUCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX ITPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS WU IPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpPIpeTauuud HUHGOpMALHH,
OIpEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3ysIbTaTa;

e CO3/IaHHE YCIIOBHM JJISl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
obpaszoBanus oTBoauTCs B 10 Kitacce — 68 yacos (2 yaca B Hejemo). [Ipemaraembrii
B IIpOrpaMMme 1o (hpU3UKe NepedeHb Ja00PATOPHBIX U MPAKTUUECKUX PAOOT SBISETCS
PEKOMEH/I0BaHHBIM, YUUTENb JEJaeT BHIOOP MPOBEACHUS JJAOOPATOPHBIX padoT U
OTBITOB C YYETOM MHAMBUAYAIBHBIX OCOOEHHOCTEH 00yUYarOLIXCS.



COLEPXAHUE OBYYEHUA

10 KJIACC

Pasgen 1. Pm3uka n meToabl Hay4YHOro nosHaHuA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb skcriepuMeHTa 1 TEOPUH B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (pusmke.

MopnenupoBanue (pU3MYECKUX SBJICHUW M TpoueccoB. HaydHble rumoressl.
duznyeckre 3aKOHbl U TeOpUH. ['paHHIBIl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOPMUPOBAHUN COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYHKH.

Paspen 2. MexaHuKa

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CrnoxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHUs, IyTH U TMepeMeIICHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBrmkeHue. J[BUKeHE MaTEpUAIbBHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpeIayuu.

Llemoncmpayuu

Mopenbs cucTteMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapAKTEPHUCTHUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JABMKEHHUS C LEIBIO ONPEIEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yuyeHue ABMKEHUS TeNna, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuagbHON TOUKU. Tpernil 3aKkoH HproTOHA 7151 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosd. Kosddurument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aMMOJIECUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3ydenue aBmxeHust Opycka 1o HAKIOHHOM IITOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMiynbC cuibl U U3MEHEHHME HMITyJbCa Tea. 3aKOH COXPAaHEHUS HMILYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6ora cuibl. MOIIHOCTH CUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHOM NpyxkuHBL. [loTeHManbHas 3Heprus Tena BOJIU3U IOBEPXHOCTH
3emu.

[loTeHnmanbHble W HENOTEHUMANbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTECHIMAIBHBIX CUJI C ©3MEHEHUEM MEXAHUYECKOW YJHEPTUH CUCTEMBI TEJN. 3aKOH
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHUHUATBLHON SHEPTUU B KHHETHYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha PUMEPE PACTSIKEHUS! PE3UHOBOTO KTy Ta.

Pazgen 3. MonekynapHaa ¢punsmKka v TepmoamHaMuKa

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmxkenue. [luddysusa. Xapakrep ABWKEHUA H
B3aMOJECUCTBUS 4YacTUL[ BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJIBIX TEI U 0OBSICHEHHE CBOMCTB BEIIeCTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHu4ecKkue yCTpOHMCTBAa M IPAKTUYECKOE IPHUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Monens, niurocTpupyromas Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphbl BO3yXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3mMeHeHus. KonnuectBo TemioTsl U padota. BHyTpeHHs s
HEpPrus  OAHOATOMHOTO  WJACAJbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJIMHAMHMKHM K u3orpoieccaMm. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nevictBust TerwtoBod mamuHbl. [{ukn KapHo m ero xoaddumueHT Mmoiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTrUU Tella MPH COBEPIICHWH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT N0 aiabaTHOMY PaCHIUPEHUIO BO31yXa (OTIBIT C BO3AYIITHBIM OTHUBOM ).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3mepeHue yaenpHON TENI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanusn éeuyecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHJeHcamus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEIIbHASA BIAXHOCTh BO31yxa. HaceklmeHHbIl map. YaenbHas TeIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTE€pUaJoOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenuve npu NoHWKEHHOM JIaBJICHUHU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasnen 4. dnekTpoamMHaMMKKa

Tema 1. Inekmpocmamuka
DnekTpu3alys Tei. NeKTpudeckui 3apsa. J[Ba Buia 3JeKTpUYECKUX 3aps10B.

HpOBO,ZIHI/IKI/I, JAUDJICKTPHUKH u IMOJYIIPOBOIHUKMU. 3aKoH COXpaHCHUA
QJICKTPHUYICCKOI'O 3aps/a.



BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
OnekTpudeckoe rmoje. Hanpsok€HHOCTh  AnekTpudeckoro moiid. [IpuHuun
CYHEPIO3ULAN BJICKTPUUECKUX MOoJiel. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGota cun anekrpoctatudeckoro noJjs. [lorennuan. Pa3HocTs NOTEHIIUATIOB.
[IpOBOTHUKN W AUANEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. [(uamekTpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIJICKTPOCTATHUECKAs 3alllUTa, 3a3€MJICHUE AJIEKTPONPUOOPOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT  IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalICIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoH Oma 171 MOJTHOM (3aMKHYTO#) AJieKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJAUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPBHI.



DONeKTpUYecKuii TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTpOIUTHYECKas: AUCCOIUALUSL. DIEKTPOIH3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN MO/, rajbBaHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIMHBI,
TJTONIAY TTOTIEPEYHOr0 CEUCHUSI U MaTepHrala.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMTPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB SJIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomaoi

N3ydeHne cCMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mepenue 3MeKTpOABUKYIIEH CUIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
COIIPOTUBIICHUS.

HaoGmronenne amexTpoimsa.

Pasgen 5. dnektpogmMHammKa

Tema 1. Mazhummnoe none. IneKmpomazHumMHaA UHOYKUUA

[ToctostHHBIE MarHuTHL. B3anmMoaencTBE TOCTOSSHHBIX MArHUTOB. MarHuTHOE
nosne. Bekrop marautHOM MHAYKIMU. [I[puHIMN Cynepno3uu MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYyKUMW. KapTWHa JWMHUKA MAarHATHOW WHIAYKLIHMHU TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOIO TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOIO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuia Jlopenua, e€ MOIyJib U HarpaBlieHHe. J[BuxkeHrEe 3apsSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbl Jloperra.



SIBeHMe DNEKTPOMArHWTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHuTHOM
WHAYKOUU. OJIEKTPOABIDKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHayKuuu Papanest.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABMXKYLIas CHJIa WHIAYKLIUU B
IIPOBOJHUKE, IBUKYILIEMCS TIOCTYNIATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKUWHU. OJIEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TTOJIS1 KATYIIKU C TOKOM.

DNEKTPOMarHuTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M NPAKTAYECKOE IPUMEHEHHE: TOCTOSIHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIIMYA MarHATHOTO MOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOM UHAYKIIHAH.

[IpaBuo Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH WU3MEHEHHS
MAarHuTHOTO IOTOKA.

SIBreHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pasnen 6. KonebaHua 1 BOAHSI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenrHast cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJIE€OaHUA.
["apmonunyeckue konebanus. Ilepuon, vacrora, amrumryaa u ¢asza KosieOaHUH.
[IpyXuHHBIN MasTHUK. MareMaTH4eCcKnuii MasTHUK. Y PABHEHHE I'apMOHUYECKHUX
koneOanuii. [IpeBpalienue sHeprun Npu rapMOHNYECKUX KOJIeOaHHSIX.

KonebatenbHblii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KoOJIeOaHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYpE. AHAJOTUSl MEXIYy MEXaHUYEeCKUMU U



AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[Ipencrapienre o 3aTyXaroUux KojieOaHusX. BeIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTpeOICHUE IECKTPUUECKON
SHEPIruM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJI€OATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOa MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre MepeMEHHOT0 TOKA B LEMN U3 NTOCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE  BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opueHntanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MoNgpu3anus, Tudpaxkius,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.



[[Ikana 31eKTpOMarHUTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIWLIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

KoneO:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: U NpeJOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJEOaHUIA.

HccenmemoBanre CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHE,
noJisipu3anys, IMPpaxkuus, THTEpPepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI ITpesIOMIIEHUs cBeTa. AOCONIOTHBIN MTOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJHOIO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

Cobuparoliye 1 paccenBarolue JMH3bl. ToHKas auH3a. DOKyCHOE pacCTOsIHUE
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIOIIUX |
pacceuBaromux guH3ax. Gopmyna TOHKOU JIMH3BI. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. WuTtepdepenuuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEeHIHMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcCIoBUE HaOIIOICHUS
INIABHBIX ~MAaKCMMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETAa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspusamnus ceera.



TexHuueckue yCTpOMCTBA M NPAKTHUUYECKOE MPUMEHEHHE: OYKH, JyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpoCTpaHEHUEe, OTPaXKEHHE M MpeJIOMJICHHE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpOCKoIia, TeJIecKoma.

Habmronenune natepdepeHnm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonydyeHue cnekTpa ¢ TOMOIIbIO TPU3MBI.

[TonyueHne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnemoBanne CBONCTB H300paKEHUH B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pasaen 7. OcHoBbI cneLpasibHoM TEOPUN OTHOCUTEILHOCTH

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOXYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKpAILCHHE
JUTHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJICOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIruUs
MTOKOSI.

Pasnen 8. KsaHToBas pumsmKka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu sHEprUM (HOTOHA C €70 YACTOTON. JHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboroaddexra. Ypapnenue DiHmTerHa 11 Gortoaddexra. «KpacHas rpaHuna»
dbotorddexra.

JlaBnienne cBera. OnbiThl I1. H. JleOGenena.



XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE TNPUMEHEHHE: (OTOIICMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cnekTpoB. CIIEKTp ypPOBHEW 3HEPTUH aToMa BOJOPOJA.

BousiHoBBIE cBOMcTBa yacTull. Bonnsl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HabGnrogenue TMHEHYaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OnBITH Pe3epdopa rmo onpeneneHnto coctaBa paguoakTHBHOTO
manydenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziaydeHus.  BrausHue
PaIMOAKTUBHOCTH HA KWUBBIE OPTAHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sajapa. M30Tormsl.

Anbsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepneie peakuunu. [lenenue u cuHTe3 sAaep.

SAnepusiit peaktop. Tepmosinepusbiii cunte3. IIpoOiaeMbl U MEpPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTNYECKHUE aCIIEKThI AIE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.



MeToap1 HaOMIOAEHUS U PETUCTPALIMU FIEMEHTAPHBIX YaCTHII.

dynaameHTanbHbIe B3auMOoeicTBus. EQMHCTBO (hn3nueckoil KapTUHBI MHUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasgen 9. dnemeHTbl aCTPOHOMUM M aCTPODU3NKM

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOe 1 MEUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprur CoJiHIA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPEICTABICHUS O MPOUCXOXKACHUH U 3Bodonuu CoJiHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunsiii I[lyts — nama T'amaktuka. Ilonmoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
rajakTHUK.

Bcenennas. Pacmmpenune Beenennoit. 3akon Xa606ma. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenkToBOE U3ITyYEHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Vuenuuecxue nabnrooenus

HabGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPWIOKEHUHN I OMPEICIICHUS TOJI0KEHNS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311si CEeBEPHOIro MOTYIIAPHS U IPKUE 3BE3BI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

MexnpeameTHble CBA3K

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.



Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabosa, runepOoiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJMUHAT, CI0KEHNUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHHUE B XKUBOHM npupoje, nuddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
DIEKTPUYECKUE SABJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U Ta30B,
JJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAs]  AUCCOLIMALWS,
rajbBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUN C HMCIOJIb30BAHHEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, WCIIOJIB30BAHHE 3aKOHA COXPAHECHUSA
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYTUE), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHUN
MOJyYEHUsS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCIE€ HAHOMATECPUAIIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, AJIEKTPOHAIPEBATEIIbLHBIE npuodopkI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.



MNAHUPYEMBIE PE3Y/IbTATbI OCBOEHWA MPOTPAMMbI NO ®U3UKE HA YPOBHE CPEAHEIO OBLLEIO
OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOCCTICUUTHh JOCTIKCHUE CIETYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHbBIE PE3Y/IbTATDI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIUMXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUMEHTalMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXIECHHI, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKK 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO HEATEIBHOCTh B MHTEPECAX TPaKIAHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
uX (pyHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMU JAEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHPOBAHHOCTh POCCUNUCKOMN IPaXkTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTHUPYSACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWUMBOrO Oy1yILErO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsi 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh 3JKOJIOTMUECKOW KYJIbTYpPhl, OCO3HAHUE TIJ100aIHLHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 QU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs! PU3HKHU OCYIIECTBISITh IPOEKTHYIO U HCCIIEOBATENBCKYIO AESITENBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAMPEOMETHbIE PE3Y/IbTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh NN JIeITeIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPAMHUPOBATH U BHIMIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.



ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

BJIAJETh HAay4YHOW TEPMUHOJOTUEH, KIIOUEBBIMH MHOHATHUSMU M METOJAMH
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BJIAJICTh BHUAAMHU JICSITEIBHOCTA IO TIIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEeIICHUs, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBaTh IIOJIYYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyl B 0Opa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA TO0 (HU3MKE B NPAKTUYECKYIO OOJACTh
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTb OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJISATh IIOMCK, aHAJM3,
CHUCTEMAaTH3alluI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (popm
MPE/ICTaBIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUI B PEIIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHNEM TPEOOBaHU IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(OOpPMAIMOHHOU
0e30IacHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAECpXKAHUS B pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYILECTBISAThH O0IIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JIEATEIHHOCTH;

pacro3HaBaTh MPEANOCBUIKA KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTb CBOI0 TOUYKY 3PEHHs C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEJIM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIJISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

npemjiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh HWJEW C TMO3WLUKA HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe el CTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;



BJaJ€Th HABBIKAMU  MO3HABAaTEIbHOW  peQuIeKCHH KakK  OCO3HAHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHNUS;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI U apryMEHThl JpPYyTMX IpU aHaIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTAaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apPTyMEHTHl JPYTHX TpPU aHalUu3e pe3yIbTaToB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce 1ocTukeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS IPOTPaMMBbI 11O
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUACTh HApPaBJICHUS Pa3BUTH COOCTBEHHOM AMOLIMOHAIBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
IMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro IMpPH OCYIIECTBJIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCThH BHICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

MPEAMETHbBIE PE3Y/IbTAThI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTMH, B IPAKTUYECKOU JAEATEILHOCTH JIFOAEH;



YUUTBHIBATh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelIeHnU GU3NUECKUX 3a/1a4;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOCHHS BELIECTBA U
AIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
cBOOO/IHOE MAJCHHUE TeJl, JBUKEHHE MO OKPYKHOCTH, MHEPLUsS, B3aUMOJICHCTBUE
Ten, AupQy3usi, OpOyHOBCKOE ABM)KEHUE, CTPOCHUE >KUJKOCTEN M TBEPIBIX TEl,
U3MeHeHue o0bEMa TeN MpU HarpeBaHuM (OXJIaXIEHUH), TEIJIOBOE PABHOBECHUE,
UCIIapeHue, KOHAEHcAlusl, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXK/IYy NapaMeTpaMH COCTOSIHUSA ra3a B M30MIPOLECCax, ICKTpHU3aLus Tell,
B3aUMOJICUCTBHE 3aPs/I0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3UUYECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMELIECHNUE, CKOPOCThb, YCKOPEHHE, Macca Tejna, CHIa,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEeprus, NOTCHIHMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MexaHMUYecKas MOIIHOCTb, MpPHU ONHMCAHWU HPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UUYECKYIO BEIMYHMHY C IPYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHONB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKash SHEPIUsl XaOTHYECKOTO JBHYKEHUS MOJIEKYJ, CPEJHEKBAAPATHYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTessl; MIpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (UBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHUS W EOUHUIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE M0JI€, HANMPSKEHHOCTD MOJISA, MOTEHIMAN, PA3HOCTh MOTEHLIUAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIMUYHMHY C APYTUMH BEIMUYUHAMY;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPHIO3ULIMHA CHWJI, IPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM



OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iuMyaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHHE U YCIIOBUS (TPaHMIIB,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMITBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

BBIMOJHATh HKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3NYECKUX SIBICHUUH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4€OHOTO SKCIIEPUMEHTA, COOMpPaTh
YCTaHOBKY M3 NPEAJIOKEHHOTO 000PYI0BaHMsI, IPOBOAUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIECTBJISATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NYECKUX BEIUYMH, IIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIWYUMHAMH  C
VCIIOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUpPOBATH PE3YNbTATHI MOJIYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJTUYUH B BUE
Ta0NMIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMkKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3HUECKHE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

MCITIOJIb30BATh MTPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
yueOHOW W HAay4YHO-TIONMYJAPHOM WH(GOpPMAIlMU, TONYYCHHOW U3 PpPa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIydaeMyto HH(POPMAIHUIO;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHMS 110 (PU3HKE B TOBCEAHEBHOM KU3HU TS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATWUYECKOE NITAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. MexaHuka
Wtoro mo pazaeny 11 Brbmiorexa [IOK
Paznen 2. MosekyJsipHasi pu3nKa M TePpMOJAMHAMHUKA
Utoro mo passeny 9 bubnunoreka LIOK
Paznen 3. DJIEKTPOMATHETU3M
Hroro mo pasaeny 10 bubnmorexa LHOK
Paznen 4. Onruka
Hroro no paszneny 2 bubnuoreka [IOK
Pasznen 5. dotoadpPpekr
Hroro no paszneny 1 bubmuorexa [IOK
Pasnen 6. PaANOaKTUBHOCTDb
Hroro no pazneny 1 bu6muoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




MOYPOYHOE NIAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Konrtpoabubie IIpakTudeckue A p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
PeweHue 3agay no teme "MpamonnHeiiHoe bubmoteka IIOK
1 PaBHOYCKOPEHHOE ABUXKeHne" 1
PeweHne 3agay no Teme "CeobogHoe bu6moreka IIOK
2 nageHuwe. [BuKeHne Tea OpolueHHOro 1
BEPTMKAJIbHO, TOPU30HTaIbHO."
PeweHune 3agay no teme. "[iBuKeHne Tena bu6mmoreka IJOK
3 6poLIEeHHOr0 NOA Yr/10M K FOpU30HTY" 1
PeweHue 3agay no Teme "Cuna ynpyroctu. BuommoTeka ]_[OK
4 Cuna tpeHua.Cnna taxectn.Bec Tena. 1
PeweHue 3agay no Teme "[IukeHune Tena no Buomuorteka ]_[OK
5 rOPU30HTaIN 1 BEPTUKAIN NOA AelCTBMEM 1
HeCcKobKux cnn"
PeweHue 3agay no Teme "[IukeHune Tena no Buomuorteka ]_[OK
6 HaKJ/IOHHOM MJI0CKOCTM NMOA, AeACTBMEM 1

HecKoNbKux cun"




PeweHue 3aga4 no Teme "[BuKeHue Tena no
OKPY»HOCTM NoA, AeNCTBUEM HECKO/IbKUX

bubmmoreka [JOK

7

cun"

PeweHne 3agay  no Teme "Ycnosus bu6moreka IIOK
8 paBHOBecuA TBEpAoro Tena"

PeweHne 3agay no teme "Mmnynbc.3aKoH bu6mmoreka IJOK
9 COXpaHeHus umnynbca."

PewweHue 3aga4 no Teme "MexaHuuyeckas bu6mmoreka IJOK
10 paboTa. MowHocTb"

PeweHune 3aga4 no teme "IHeprun.3akoH bubanoreka HOK
1 COXpaHeHusa aHeprun"

PelweHne KOMBMHNPOBAHHbLIX 33434 bubnuoreka HOK
12 "OcHoBHoe ypaBHeHne MKT"

PeweHue 3aaa4 no Teme "MaeanbHbiii ras. bu6mmoreka [JOK
13 la30Bble 3aKOHbI"

PeweHwne rpadpuyeckmx 3agay Ha bubnuoreka HOK
14 nsonpoteccsl

PeweHue 3agay no Teme "BHyTpeHHssA bu6moreka IJOK
15 sHeprua. Koanyectso Tennots!"

PeweHue 3agay no Teme "MpumeHeHue bu6moreka IJOK
16

nepBOro 3akKOHa TepMO,D,I/IHaMVIKM"




PeweHune 3agay no teme "Tennosbie

bubmmoreka [JOK

17 asuratenun"

PeweHwne 3aga4 no teme “"CsoicTBa bubmmoreka [JOK
18 XuaKocTeit. BnarkHocTb Bo3gyxa."

PelweHue 3aaau no Teme "CBOICTBA TBEPAbIX bu6moreka IJOK
19 Ten."

PewweHue 3aga4 no Teme "M3meHeHune bubmoteka IIOK
20 arperaTHbIX COCTOAAHWIA BellecTBa"

PeweHue 3a4a4 No Teme "DNeKTPUYECKMIA bu6mmoreka IJOK
21 3apaa. 3akoH KynoHa.HanpAaxeHHOCTb

an.nona"

PelieHme 3a/a4 No Teme bu6morexa IJOK
22 "MoTeHuman.PasHocTb noTeHumnanos"

PeweHure 3aga4 no Teme "dneKTpuyeckan bu6mmoreka [JOK
23 éMKocTb. KoHgeHcaTap "

PeweHue 3agay no Teme "CoeguHeHune bu6moreka IJOK
24 KOHAeHcaTopoB"

PeweHue 3agay no Teme "3akoH bu6moreka IJOK
o5 Oma.locnenoBsatenbHOE M NapannenbHoe

coeanHeHne"

PelweHue 3aaa4 no Teme "3/1C.PaboTa u bu6moreka IJOK
26

MmouHocTb"




PeweHue 3aga4 no Teme

bubmmoreka [JOK

27 "SnekTpomarHetTnam.Cuna Amnepa.Cuna 1
NopeHua"
PeweHue 3agay no teme "MarHUTHbIN NOTOK. Bubommoreka [HOK
28 3akoH 34C." 1
PeweHue 3aga4 no teme bu6mmoreka IJOK
29 "CamounHAayKumMa.MHOYKTUBHOCTL" 1
PeweHue 3aga4 no teme bu6mmoreka IJOK
30 "IneKTpomarHuUTHble KonebaHua 1 BoaHbI" 1
PeleHme 3aa4 no Teme "3aKoH bubmoteka IIOK
31 npenomneHunsa ceeta" 1
PeweHwne 3agay no Teme "OnTuyeckan cuna Buoamoreka [HOK
32 NNH3bI" 1
33 PeleHue 3aaay no Teme "®oToapdexT" 1 bu6mmoreka [JOK
34 PelweHue 3aaay no Teme "PafMoaKTMBHOCTL" 1 bu6moreka IJOK
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEEHO-METOAUYECKOE OBECIMEYEHWUE OBPASOBATE/IBHOIO MNMPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
» Gmsuka, 10 krace/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdentreBoii H.A., AkiinonepHoe obiiecTBo «M31aTeancTBoO

«HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

®dusmnka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. ox
penakimueit [lapdpentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«IIpocBenieHue»

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bu6mmoreka IJOK
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