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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOro YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWU K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelIbHOW MporpaMMel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanbHOl pabouell MporpaMMbl BOCIHUTAaHHS M KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®dexpepanuu,
pealin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM ®PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHBIE 1M U3y4yeHUs (U3UKH Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs, IIAHUpPYEMbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE Pe3yabTaThl [0 rojiaM O0yUeHus;

e cojepxaHue yueOHoro npeamera «Pusnkay mo rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3UKA — CHCTEMOOOPA3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xuMmueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUN OIpeiesseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00yJaromuxcs, B GopMupoBaHUE YMEHUIN
MPUMEHSTh HAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU YUeOHBIX UCCIICIOBAHUIA.

B ocHoBy Kkypca pusuku st ypoBHS CpeAHEro 00IIero oOpa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOPBIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca (pusnuku 00beTuHEH BOKPYT
¢usnyeckux Teopuil. Benymmum B Kypce sBuserca (OpMUpOBaHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHIMana Gu3nyeckoi HayKu, OCMBICIEHUE CBA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
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TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOOTIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpeIHEero oOImero oOpa3oBaHUs
ABIISIOTCS  (u3nveckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopuu, poyin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
NpeACTAaBJICHUAX O IPUPOAC, I'paHULAX MPUMCHHUMOCTHU TCOprI, JUIA OIIMCaHUusA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-IeSITETFHOCTHBIN MOJIX0 B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIFHON NEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(U3MKM — 3TO MCMOJIB30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
ab0paTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo ¢usnke oOBeAMHEHB B OOUIUMN CIUCOK
YUEHHUECKUX TPAKTHYECKUX padoT. BrimeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MMPOBOAMMBIX IJid KOHTPOJIA M OICHKH, OCYHICCTBIIACTCA YYaCTHHKaAMH O6pa3OBaT€J'IBHOFO
rporecca UCX0/11 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHHs kaOuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHMSIMH IPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HUCCJIEI0BaHUA 3aBHCHMOCTEHN (1)I/ISI/I‘-I€CKI/IX BCJIMYMH W IOCTAHOBKY OIIBITOB IIO ITPOBEPKE
MMPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEIBIO,
MO3BOJISIONINE TPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJena
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH Ka4CCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromiue BbIOOpa (U3MYECKON MOIENM Uil CUTyallud IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKHM Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHus JOJKEH U3Y4aTbCid B YCIOBHSIX MPEIMETHOro kaOuHeTa (U3UKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ab0paTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHbBIX
B ImporpamMMe Mo GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JlemoHcTpalmoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBHU C IMPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00ecrevnBaeT MOCTAaHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi i1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmaTnyeckue KOMIUIEKTHI J1aOOPaTOPHOTO OO0OpYyIOBaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE HU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYalOUIUXCS K HAay4YHOMY H3YYEHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;
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(opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa W3Y4eHHUs] OCHOB CTPOCHHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHUe YMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopMupoBaHHe NPEICTABICHUN O PO (PU3HMKH VI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuX Ienell oOecrieunBaeTcs PEIICHHEeM CIIeIYIONUX 3aJad B IIPOIecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpelHero o0miero o0pa3oBaHus:

npuoOpeTeHne CHUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOYAsT MEXaHUKY, MOJICKYIISIPHYIO (PU3UKY, SIEKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKY;

dbopMupoBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TPUPOJIE U JJs TPUHATHS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEUICHMs] pa3IMuYHBIX 3aJad C SBHO 33JaHHON (u3nueckoit
MOJIENbIO, 3a/ay, TOJpa3yMEBaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHWe (U3MYECKUX OCHOB M TPHUHITUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHUSI U MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAIMH,  ONpeAeSeHUs
JOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NESATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
oTBoautTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kmacce — 68 ygacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe nepeveHs JT1ad00paTOPHBIX M MPAKTHYECKUX PadoOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTENb JelIaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX padoT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatOIIXC .



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Poms
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS PUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (U3NYECKUX sSBICHUNA W TpolieccoB. Hayunsie rumoressl. dusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKNX 3aKOHOB. [[pHHIIMIT COOTBETCTBHSL.

Ponp m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HayyHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHu 1
CJII0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELIEHUS MaTePUAIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATepUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSSHHOM TI0 MOJYJI0 CKOPOCThIO. YTJOBas CKOPOCTh, JIMHEHHAs CKopocTh. llepumox u
yactoTa oOpaieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK ABUKECHHUSL.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABM>keHUs Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, TNPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPAaBHBIE IPOMEXYTKA BpPEMEHU IPU PABHOYCKOPEHHOM JIBHDKEHHHM C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepBoiid 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OTcYéra.
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Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTEpUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoJyibkeHus, kadeHus). Cuna Ttpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTH WJIH Ta3e.

[locTynarenpHoe 1 BpaliareabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MoMEeHT cuiabl OTHOCUTENIBHO OcCU BpaiieHus. llinedo cunbl. YcinoBusi paBHOBecHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JAehOopMaliuu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHJI TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus matepuaibHOW TOuku. Teopema 00 M3MEHEHMM KHHETUYECKOMU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble W HENMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTrUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpoONCTBA U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
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N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsizu paboOThl CHIIBI C M3MEHEHHEM MEXAaHMUYECKOW HSHEpPTUU Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBUKEHHS W B3aUMOICHCTBHS YaCTHUIL
BemecTBa. MoJieIl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens uaeansHOoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETHYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHAsh TeMIeparypa Kak Mepa CpeAHe KHHETHYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dvactui rasza. [llkama temmnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akon [JanpronHa. M3omponecchl B UAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, u3obapa.

TexHuueckne ycTpoicTBa U MIPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYIT
OPraHN4YeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBHUSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATIBHOIO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3MeHeHus. KonmnyecTBo TemioTsl U pabota. BHyTpeHHSIs SHEPrUsi 0JJHOATOMHOTO
UJeanbHOTO ra3a. Buael Temonepenayu: TENIONPOBOAHOCTb, KOHBEKIUS, U3JIyUEHUE. Y JelIbHast
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI pH TeIUIonepeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBblit 3akoH TepmomuHamuku. [IpumeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas uHTepIpeTaus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpuHIIUTIBL NeiicTBUS TemIoBbIX MantuH. [IpeoOpa3oBanus SHEPrUu B
TEIUIOBBIX MamwuHax. Koadduiment noneznoro aeictBus TeruoBoi Mammubel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JEHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIHHHUK, KOHIUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruW Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOAEMOHCTpALIN).

W3meneHne BHyTpeHHEN aHepruu (TemIepaTypsl) Tejla Ipy Terionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu nmapoBoi#t TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HacklleHHbIN map. YaenpHas TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopgHbie Terna. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue kpucramisl. CoBpeMeHHBbIE MaTepuanbl. [lnaBneHue u Kpuctaumzanus. YaenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHudeckre yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habntonenue HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue 0OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa Buga 3IEKTpUYECKHX  3apsioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYIPOBOAHUKN. 3AKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue  3apsipoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM — 3aps.
Onektpuyeckoe mnoje. HampsxéHHocTh 3nekTpuueckoro mnois. IlpuHnun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHNM HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun osnektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUAIEKTPUKHU B JIEKTPOCTATUYECKOM T0JIE. [udneKkTpuieckas NpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHzaeHcaTtop. DIeKTpOoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJEKTPONPHOOPOB, KOHAECHCATOP, KOMHUPOBATIbHBIM
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTHUecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit anekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DOneKTpuyecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTrO ToKa. McTOUHMKH TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LIETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTB AIEKTPHUIECKOTO TOKA.

DNeKTpOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIICHHE HCTOYHUKA TOKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) d7eKTpuaeckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHAas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temmneparypbl. CBepXIpOBOIUMOCTb.

DIeKTpUYECKU TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITy4KOB.

[MonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaxX MW pacilaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DIIeKTpUYECKHil TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOATENIbHBIN pa3psaa. MoJiHus.
[Tna3zma.

Texuuueckne ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHl, TEPMOMETP COINPOTUBICHUS, BAKyyMHBIH IHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBIICHUS IWIMHIPUUECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmemianHO€ COeIMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >MeKTPOABHKYIIEH cuiabl. KopoTkoe 3aMblkaHHe rajibBaHHYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO0 COMPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue SneKTpOABMKYIIEH CHJIBI HMCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.
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Habmonenue anextponusa.

Me:knpeaMeTHbIe CBS3H

Nzydenne xypca ¢usmku 6azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAy4YHOTO ITO3HAHHMS:
SBJICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIWYMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapabona,
runep0oIIa, uX rpapuKh ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIINU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI W WX TNPOCKIHH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe IBIKEHUE B KUBOU npupoie, nudpdysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHJIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJIUTHYECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHNE IBMKEHHUH C MCIIOF30BAaHUEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCMOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W Jpyrue), JABUTATENb BHYTPEHHEro CropaHHs, IapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHL, TATbBAHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
BekTop marauTtHOM nHAyKUMU. [IlpuHImMn cynepno3uuuy MarHuTHBIX 1nojiei. JINHMM MarHUTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JMHMNA MHAYKUIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel Jlopenria.

SIBneHue HIEeKTpOMAarHUTHOM WHAYKUMH. [[OTOK BEKTOpa MArHUTHOM HWHAYKLHH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapases.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIMU B IMPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HHE CAMOMHAYKIIMH. DNEKTPOIBIXKYILAs CUJIa CAMOUHIYKIIUH.
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DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuueckrue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOIBUTATEIb, YCKOPUTEIU AJIEMEHTAPHbBIX YaCTHUII, MHIYKI[HOHHAS M1€Yb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue HNEeKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYILECH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3ydyeHre MarHUTHOTO MOJISE KaTYLIKU C TOKOM.

WccnenoBanue neicTBUS NOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

UccnenoBanue siBiIeHUS IEKTPOMArHUTHOM MHIYKIINH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYecKHe
kosebanus. Ilepwon, dwacrora, amrumtyna W ¢asza kojebanwit. [IpyXKUHHBIH MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuii. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIYy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHY)XICHHBIC MEXaHHMUECKHE KOJIeOaHUsI.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUsI.

[Tepemennbiit Tok. CHHYCOMATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTY/IHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKCHUS.

Tpancdopmarop. IlpousBoacTBo, mepegada U MOTPEOJCHHUE DICKTPUYCCKON SHEPrHUU.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa wHCHoab30BaHUS
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU AJIEKTPOIepeaay.

Jemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.
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CB00OOAHBIC AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHUST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMH M3 MOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoOMAZHUNHbLE 60TIHbL

MexaHnudeckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenuus u audpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMmKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUSI M3IYYCHHS JJICKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BeKTOpoB E, B, V B snexkrpomarHuTHON BOJiHE. CBOWCTBA AJIEKTPOMAarHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHHe, ToJisgpu3anus, maudpakmus, wuatepdepeHius. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIkana >meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHE SJEKTPOMArHUTHBIX BOJH B TEXHUKE H
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHuA. Paaronokamusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuyeckne ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTBHI,
YIBTPa3BYKOBasi MAarHOCTHKAa B TEXHUKE W MEAUIMHE, pajap, paJuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teo Kak HUCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narepdepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmonenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJeOaHMuii.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IIPEJIOMIICHUE,
noJsipu3anus, Tudpakius, “HTephepeHIns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHHsS] CBeTa. AOCONIOTHBIM  TMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6emoro ceera. Ler.
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CoOuparomue ¥ paccewBaromue JHUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAsl CHJIa TOHKOU JINH3BL. [locTpoeHre n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIO/ICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIABHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHMOHHAS
peméTKa, TMOJISAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHUe, OTPAKEHHE W MpelomiieHHe cBera. OnThudecKue
puOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nnrepdepeHinm crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI cienAJILHOM TEOPHHM OTHOCHTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, NIPUHLUI
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAIIICHUE JJTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO6OU ONMUKU
®otonbl. Gopmyna Ilnanka cBsi3u s3Hepruu (GOTOHA C €ro YaCTOTON. DHEPrHsl U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «Kpacnas rpanuna» Gotosdpdexra.
JNasnenue cera. Onbitel [1. H. JIeGenena.
XHUMHUYECKOE IEUCTBUE CBETA.
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TexHuuecKkre yCTpPOWCTBA M MPAKTHUYECKOE MpPUMEHEHHe: (OTOdIeMEeHT, (OTOIATUHK,
CoOJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hDeKTa.
Ceeroauo.
Counneunas G6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozens aroma. [loctynarel bopa. M3nyuenue n norsouieHne (GOTOHOB IpU MEPEXOJE aroma C
OJIHOTO YpPOBHSI BSHepruuM Ha Apyro. Buasl crekrtpoB. CrexTp ypOBHEM 3HEpruu aroma
BOJIOPOJA.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJHOBOU Tyann3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuueckre yCTpOMCTBA W NPAKTUYECKOE INPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenue nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOUIUE  CIIOKHOCTH CTPOCHHs  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa no onpeneneHno coctaBa paJloakTUBHOIO M3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHE TIpOTOHA W HeWTpoHa. Hykmonnas Mogmens siapa ['eiizenOepra—lBaHeHKo.
3apsin sapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTe3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IlpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pr3nueckoit KapTUHBI MHpa.
TexHnueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJIepHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
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Oranbel pa3BuTus acTpoHoMuu. llpukimagHoe W MHMpPOBO33pPEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3ausl, spKkue 3BE3/bI, IIAHETHI, KX BUANMOE JABIKCHHUE.

ConneuHas cucrema.

Connue. Conneuynast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3J TJIaBHOM
1ocyenoBareabHOCTU.  BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE IPEACTaBIEHUS O
MIPOUCXOXKACHUU U 3BoJronn CoJlHLIa U 3BE3/1. DTambl KU3HU 3BE3L.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnina B ['anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapel. UEpHBIE ABIPHI B SApaX rajaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM IJ1a30M € UCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIEHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyru.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3wkn w acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
THUYECKON cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MpeACTaBICHUHN 0 (U3NIECKON KapTHHE MUPA, MECTO (PH3NUECKON KapTHHBI MUpPa B 00OIIEM PsTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocyliecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMH MaTeMaTUKH, OHOJIOTUH, XHUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (pakT, rumoresa, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMIPEIeIICHHE TUIOIAIU TUIOCKUX QUryp U 00bEMa Ted.

buonocus: snekrpudeckue SBICHUS B XUBOW MpUpoje, KoleOaTenbHbIE IBUKEHUS B
KUBOW TPUPOJE, ONTUYECKUE SIBJIECHUS B KUBOM MpUPOJE, NEHUCTBHE paJUallMM Ha >KUBbIE
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

l'eoepaghus: MarHUTHBIE TIOJIFOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPECKA3aHNE 3EMJIIETPACEHUH.
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Texnonozusn: TMHUM HJIIEKTPOIIEPENay, TEHEPATOP IEPEMEHHOTO TOKA, 3JIEKTPOJBUTATEIID,
WHAYKIIMOHHAS T[eYb, pajnap, paJAuONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOrO mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIC Pe3ybTaThl OCBOCHHS ydeOHOTro mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM  POCCHHCKOTO  OOIIEeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIMUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMM  OOydYaloMmerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B HMHTEpEcax TPakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOM OpraHU3aIliu;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCUIMCKOM I'PaXTaHCKON UICHTUYHOCTH, TAaTPUOTH3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO IMOBEICHHS;

CIOCOOHOCTh OIICHUBATh CUTYALMIO M MPUHUMATh OCO3HAHHBIC PEUICHUsS, OPUCHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJ[a B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEeC K pa3audHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:
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Cc(OPMHUPOBAHHOCTh HKOJOTHUECKOW KYIBTYpHl, OCO3HaHHME TJOOAJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUM B OKPYXAIOIIEH Cpele HAa OCHOBE 3HAHMUS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paciIMpeHHe OMbITa JAEATEIbHOCTH SKOJIOIMYECKON HAaNpaBJIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 110 (H3HKE;

7) HEeHHOCTH HAYYHOI' O MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B TpOIIECCe M3ydeHHs (prU3HKH
OCYIIECTBIISITh MPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
ba3oBbIe Joruuyeckue AecTBHA:

CaMOCTOSITEIIBHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

OTIPEJICIIATH TSJIH JeSTSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTIOCTHKCHUS,

BBISIBIISAITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThIBaTh IUIaH PEIICHUs TPOOIEMBI C YUETOM aHaIN3a UMEIONTUXCS MaTepUaIbHbIX
1 HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JESITECIBHOCTb, OIEHWBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKHU IMOCJICACTBUI ICATEILHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PAb0OTy B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMHM IMOHATHSIMH M METOJaMU (DU3UYECKOI
HayKH;

BJIaJIETh HaBBIKAMHU YYEOHO-HCCIICIOBATEIBLCKON M MPOCKTHOM NEATEILHOCTH B 00J1aCTH
(bu3HUKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(DM3UYECKOTO COACPIKAHUS, TPUMEHEHHUIO PAa3JIMYHBIX METOJIOB IMO3HAHUS;

BIIAJIETh BUJAAMU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HMHTEPIpETAIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jIMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIE IPHU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBaTh 3aJady, BBIIBUTATb
rUnoTe’y e€ pelieHus, HaXOAUTh AapryMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJTYYCHHBIE B XOJE peHIeHUS 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YICHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NMEePEHOCUTH 3HAHUS TI0 (PU3UKE B IPAKTHUECKYIO 00IacTh KU3HEACATEILHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeill;



19

BBIJIBUTaTh HOBBIE UJIEU, IIPEyIaraTb OPUTMHAIbHBIE OAXO0/IbI U PELICHNUS;

CTaBHUTH MPOOIEMBI U 33]]auH, OMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUl0 U
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS,

OILIEHUBATh JJOCTOBEPHOCTh UHPOpPMALUY;

HCIOJIb30BAaTh CpeAcTBa HWH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIEeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COONI0IEHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEeHUs, TPABOBbIX U
THUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 6€30MacHOCTH;

co3JaBaTb TEKCThl (DU3MYECKOTO COJEpXk aHWs B pazIu4HbIX (opMmarax ¢ ydéToMm
Ha3HayeHus: WHQopManMM U 1ENEeBOM ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

OCYIIECTBJISITh OOIIEHNE Ha YpOKaxX (PU3UKHU U BO BHE-YPOUHOU JIEATEITLHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYAIlui U CMATYaTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW ¥ HHAUBUIYATHHON paOOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHA C y4€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEH KaXKJOTO YiICHA KOJIJICKTHBA;

NPUHUMATh 1€IM COBMECTHON JE€ATEIbHOCTH, OPraHU30BbIBATH W KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEUCTBUM, PacCHpeAessiTh PO C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTatr
10 pa3paboOTaHHBIM KPUTEPHIM;

npejyiaraTh HOBBIE IMPOEKTHI, OLIEHWBATh HMJAEH C IMO3WLMUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMMO3UTUBHOE CTPATErMYECKOE IMIOBEACHUE B PA3JIMYHBIX CHUTYyaIUAX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble yHUBepcaibHbIe Y4eOHbIe 1eHCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJATH IUJIAH PELIEHUs] PACYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHU;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelLIeHuE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
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CrocoOCTBOBAaTh (HOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyIUIUH B obnactu  (pusmkwy,

IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJILHBII HHTEJVIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEJISIM;

BJIAJICTh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

WCTIOIH30BaTh MPUEMBI peIeKCHHU ISl OLIEHKU CHTYaIluH, BEIOOPa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MMPU aHATU3E PE3yIbTaTOB JACSITEIHHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKeE A5
YPOBHS CpellHero oOiiero oopa3oBaHusl y 0OydarOIIMXCs COBEPIICHCTBYETCS AMOIMOHABHBIN
MHTEJJIEKT, Ipeanoaraiomuii chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

camMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
W3MECHECHHSIM U TIPOSBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlUMM, BKIIOYAIOIIEH CTpEMJIEHWE K JOCTH)KEHMIO IEIU U YyCHexy,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOSI N3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNLHOCTH JIFOZICIH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUaibHas cUcTeMa OTcuYéTa, abCOJIIOTHO TBEPAOE TENO, UICAIBHBIM Ta3, MOJIEIH
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIH AIEKTPUUECKHUI 3aps] NpH pelIeHUU
buznueckux 3aaad;

pacrno3HaBaTh (HU3MYECKHE SBICHHUS (TMPOIEcCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOPUHM CTPOEHHUS BEIIeCTBA W 3JIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPYKHOCTH, HHEpIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, M3MEHEHHE 00BbEMa Ten MpH HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, HCIIApEHHe, KOHACHCAIIUS, TNIaBIIEHUE, KPUCTAILTU3aIlN,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE JABJICHUS ra3a MpU €ro HarpeBaHUHM B 3aKPbHITOM
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cocyze, CBs3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30MpOILECCAX, JJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEIUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEPTus, MOTEHIMAbHAs SHEPTHUs, MeXaHWdeckas paboTa, MEXaHWYecKas MOIIHOCTB; IPH
ONMCAHMWU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJb3YEMbIX BEJIMYUH, HUX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpyrUMH BEIMYHUHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEI U TEIUIOBBIE SIBICHUS, HCIIOJb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHss KUHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4yHasi CKOPOCTb MOJEKYN, KOJUYECTBO
TEIIOThI, BHYTPEHHSISI AHEprus, padora rasza, kod()(UIHEHT MOJE3HOro AECWCTBUS TEIJIOBOIO
JBUTATENs; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEIMUYUH,
uxX O0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBICHHS
(mpo1iecchl), UCIOJB3YST (PU3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUI 3apsij, AJIEKTPUUYECKOE IMOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; MpPU OINHUCAHUH IPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BENUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE JaHHYIO (DU3UUECKYIO BEIUUNHY C JPYTUMHU BETUYHHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHMYECKOM SHEPIruH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHLUI CYNIEPIO3ULIUN CUJI, TIPUHIIMII
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETUYECKOM SHEPruM TEMJOBOIO JBMXKEHUS
MOJIEKYJT C aOCOIOTHOW TeMIepaTypoi, MEpBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXpaHEHUS
3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBUS MaIIMH, TPUOOPOB M TEXHUUECKUX YCTPONCTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUs B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IMPSMBIX M  KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (GOpMYJINpOBATH
npobiemy/3agayy M TUNOTE3y y4eOHOro  SKCHEpUMEHTa, CcoOUpaTh YCTAaHOBKY U3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUs (PU3MUECKHX BEJIUYMH, I[PU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HCIOJb30BaTh H3BECTHBIC METOJbl OLIEHKH
MOTPELTHOCTENH U3MEPEHUi];

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXAy (PU3MUECKUMH BEITUYMHAMH C MHCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (HUKCHPOBATH pPE3yJIbTaThl
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3yJIbTaTaM MCCIEI0BAaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpHU NPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OKCHEpUMEHTa, Y4eOHO-HCCIEOBATEIbCKOM U  TMPOEKTHOW JAEATENIBHOCTH C
MCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aOOPpaTOPHOTO 000PYA0BAHUS;

pemiaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
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MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (GOPMYINIBI, HEOOXOAMMBbIC ISl €€ pelieHHs,

MIPOBOJIUTH PACUETHI M OLICHUBATh PEATbHOCTD MOTyUYE€HHOTO 3HAYEeHUS (PU3NUECKON BETHUUHEI;
pelaTh KaueCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETMOYKY

paccyXJeHUl ¢ ONOPOH Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

HCIOJIb30BaTh NPU pElIEHMH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OpPMALMOHHBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEJICTaBICHUS yuyeOHOU u
Hay4YHO-TIONYJISIPHOM HMHGOpMAIMK, IOJYYEHHOM W3 pazIUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH IPUMEPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BAaTh TEOPETHYECKHE 3HaHWs MO0 (U3MKE B TOBCEJHEBHOW KU3HU IS
obecnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXPAHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarollei cpene;

paboTaTh B IpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IUJIaHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OIICHUBATh BKJAJ KaXXIOTO W3 YYaCTHHUKOB TPYIIbI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NeATeNbHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBl IPUMEHEHUS HW3YYCHHBIX (PU3MUECKUX MOJEIeH: TOYeuHbIH
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJEpHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/ipa MIPH PELICHUN (GU3NYECKUX 3aau;

pacro3HaBaTh (U3MYECKUE SBICHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOM (DPU3MKM: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MarHuTHOE JEHUCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MarHUTHOTO I0JI1 HA IPOBOJAHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSAMOJIMHEHHOE paclpoCTpaHEHUE CBETa, OTPAKEHUE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MHOJIApU3aLUs  CBETa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJ1a, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

ONMCBIBATh HU3YYEHHBIE CBOMCTBA BEILECTBA (3JIEKTPUUYECKUE, MArHUTHbBIE, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUECKUH 3apsijl, cuja TOKa, OHIIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUIECKOe COPOTUBIICHHUE, PA3HOCTh MOTEHINAJIOB, MJIEKTPOIABIKYIIAs CUJa,
paboTa TOKa, MHIYKLUS MarHUTHOTO MoJisd, cwia Amnepa, cwia JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPrus SJIEKTPUYECKOI0 M MarHUTHOTO TOJIeH, MepHoj] W 4YacToTa KojeOaHWH B
Koyie0aTeIbHOM KOHTYpE, 3apsil M CHJla TOKa B MpOIlecce FapMOHUYECKUX JIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWJIa JIMH3bI, MPH OMUCAHUU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BEIMUUHAMM;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIC SBJIEHUS M MPOLECCHI, HCIOJIB3YSd (U3NYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (OTOHA, TEpPHOJ IOoJIypacnaja, SHEpPTus CBSA3M AaTOMHBIX sJe€p, NpPU OMHCAHUH
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NPaBUIBHO TPAKTOBATh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME AAHHYIO (DU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUYECKHE MPOLECCHl W SIBJICHUS, HMCIOJB3YS (PU3MUYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBI MOCJEAOBATENBHOIO U MAPAICIBHOTO  COECIUHEHUS
MPOBOJHUKOB, 3aKkoH JDkoyms—JIeHua, 3akoH  JJIEKTPOMAarHUTHOW  MHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETAa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHMUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTodhPeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXpAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcCIia, HocTyaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3Indarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIbI,
001acTi) IPUMEHUMOCTH;

OTIPE/IENIATh HaIlpaBJIEHWE BEKTOpa WHIYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTH U OIIUCHIBATh U300pakKeHHE, CO3/aBaEMOE MIIOCKUM 3€pPKaioM, TOHKOW JIMH301;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBJICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM  TMPSAMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu 3ToM  (popMynnpoBaTh
npobseMy/3agady W THUIOTE3y y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0KEHHOT0 000PYA0BAHNUS, TPOBOJUTH OIBIT U (POPMYITHPOBATEH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIEHKHU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3HYECKUX BEJIMYHMH C UCHOIb30BAHUEM MPSMBIX U3MEPEHHIA:
IIPU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJTYYECHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BHMJE TaOmUI M TpaduKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmogaTth IpaBuia O€30MACHOrO TpyJda NpH MPOBEJCHUM HCCIEAOBAHUM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000PYyAOBaHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNIbI0, HCMOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3aJlaud BbIOMpaTh (PU3NYECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbl, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEIINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJayM: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUUBYIO LEMOYKY
paccyXJeHU ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUH U IpEACTaBIeHUS yueOHOW U
HAy4YHO-TIONYJISIPHOW HMH(pOpPMALMU, MOJYYEHHOW W3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;

OOBSICHATH MPUHIMIIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHMsI B TOBCEAHEBHOM KU3HU;

MPUBOAMUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH 0OpAIEHUH C TPUOOpAMH U TEXHUUECKUMH YCTPONUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;
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paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYIIBL, palMOHAIBPHO paclpenesiaTh OOS3aHHOCTH M IJIAHUPOBaTh JAEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB I'PYIIIBI B
pelIeHNnEe pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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HaumenoBanue pa3xaejioB U TEM

KoandecTBO 9acoB

Ne i/ Konrpoasubie | IlpakTuyeckue
NPOrpaMMbl Bcero
padoThI padoThI
11 ®du3rKa 1 METObI HAYYHOTO 5
MIO3HAHUS
Hroro no pazgeny 2
2.1 Kunematuka 5)
2.2 Junamuka 7
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 6 1 1
Wroro mo pazueny 18
31 OcHoBBI Monevans{pHo- 9 1
KMHETUYECKOU Teopun
3.2 OCHOBBI TEPMOAUHAMUKH 10 1
33 ArperatHble COCTOSIHUS 5
BemecTa. Ma3oBbIe MEPEXO b
Uroro no pazneny 24
4.1 DNeKTpoCcTaTuKa 10 1
4.2 [ToCTOSIHHBIN AIIEKTPUUYECKHUI TOK. 12 1
ToKkM B pa3iMyHbIX Cpenax
Hroro mo pazgeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3

I[TPOTPAMME




11 KJIACC
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Ne

HaumenoBanue pa3xaejioB U TEM

KoaudecTBO 4acoB

KoHnTpoJbHbie

IIpakTH4eckue

n/n NPOrpaMmblI Bcero
padoThI padoTsbI
1 IC\B/IJ:I?TI/II;H;ZFI:I:IJ;;aa WHIyKIHS 1 1 3
Hroro no pazneny 11
21 MexaHuueckue u 9 1
AJIEKTPOMArHUTHBIC KOJICOAHUS
29 MexaHuueckue u 5 1
AJIEKTPOMATrHUTHBIC BOJTHBI
2.3 Ontuka 10 3
Hroro mo pazgeny 24
31 OcHOBBI crienaibHOM TeopUn 4 1
OTHOCHUTEIILHOCTH
Hroro no pazneny 4
4.1 DNeMeHThl KBAaHTOBOM ONTUKHU 6
4.2 Crtpoenue atoma 4
4.3 ATOMHOE PO 5
Hroro mo pazgeny 15
51 DJIEeMEHTHI aCTPOHOMUU U 7 1
acTpopU3NKH
Hroro mo pazgeny 7
6.1 O06o0maroiiee MOBTOPEHUE 4
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME




