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HHOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢usuke 0a30BOro ypoBHS Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHMsSI OCHOBHOM
oOpa3zoBarensHOU porpaMMmel, ipeacTaBieHHbx B DI'OC COO, a Takxke ¢ yu€ToM deaepanbHOn
paboueil mporpaMMbl BOCIIUTaHUS U KOHLENIMY IpenojaBaHus yueOHoro npeaMera «Dusnkay B
oOpa3oBaTenbHBIX  OpraHu3anmsx Poccuiickoir  ®Denepanuyu, pealn3yOIIUX  OCHOBHBIC
o0pa3oBaTebHbIE IPOrPaMMBbI.

Conepxanuie mporpamMMmbl 1Mo (U3MKE HANpaBIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTUHBI MHUpa oOydaromuxcs 10—11 kiaccoB npu oOyueHnn ux (usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATEIbHOCTHOTO noaxoza. [Iporpamma 1o gusuke cOOTBETCTBYET
tpeboBanusiMm ®I'OC COO k miaaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METallpeIMETHBIM
pe3yabTataM OOy4YeHMsl, a TaKXKe YYHUTBhIBA€T HEOOXOAMMOCTh pEaIM3allUUd MEXKIIPEIMETHBIX
CBsA3eM (PU3MKM C €CTECTBEHHO-HAyyHbIMH Yy4eOHBIMM IpeaMeTraMu. B Hell omnpenenstorcs
OCHOBHBIC LIEJIM M3Y4YEeHUs (PU3UKU HAa YPOBHE CpelHEero oOuiero o0pa3oBaHUsl, IIAHUPYEMbIE
pe3yabTaThl OCBOSHHSI Kypca (PM3UKHU: INYHOCTHBIE, METAlIPEAMETHBIC, TIpeAMETHBIE (Ha 0a30BOM

YPOBHE).

[Tporpamma o GpU3MKE BKITIOYALT:

IUIAHUPYEMBbIE pPE3YNbTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM YHUCIIE
IIPEIMETHBIE PE3YJIbTAThI 110 T'01aM O0YUYEHHUS;
coJepkanne yueOHoro npeamera «Ou3uKay 1mo rojgam o0ydeHus..

dusmka Kak Hayka 0 HauOoJiee 00IMX 3aKOHAX MPUPO/IbI, BHICTYNAs B KAUECTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpYKaIOLIEM MHpeE.
HlkonpHBI Kypc (U3MKH — CHCTEMOOOpA3yIOIMN MJii €CTECTBEHHO-HAY4YHBIX Y4YEOHBIX
IIPEIMETOB, MOCKOJBKY (PM3NUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHHUM, H3y4aeMbIX
XUMHeH, Ouonoruei, ¢usmueckoi reorpadueir u acrpoHomuei. Mcnonp3oBaHue M akTHUBHOE
IpUMeHeHne (PU3NYeCKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, IOJYYEHHUsS HOBBIX MaTepUaloOB C
3aJJaHHBIMM CBOMCTBaMHM U Apyrux. M3ydenue Gpu3nku BHOCUT OCHOBHOM BKJIaa B (pOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa OOydaromuxcsi, B (OpMUPOBaHHWE YMEHUN HPHUMEHSTH
Hay4HbII METO]] MO3HAHUS IIPH BHITOJIHEHUH UMHU YYE€OHBIX HCCIIEIOBAHUI.

B ocHOBY kypca ¢u3MKH 11 YPOBHS CpeIHEro o0IIero oOpa3oBaHusl MOJIOKEH P UIEH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €70 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZIEp’KUT MaTepHall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBpEMEHHOM (PU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUU ¢ HEH MaTepuas Kypca QU3UKU 00beIUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kkypce sBisercs (opMHpOBaHHE TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MAaT€pUHU, BELLECTBE U IOJIE.

Hoesa eymanumapusayuu. EE peanuszaius npeamnonaracT UCMoJIb30BaHUE TYMAaHUTAPHOTO
nmoTeHIana GU3NIeCKor HayKH, OCMBICTICHUE CBS3HU Pa3BUTHS (DU3UKH C Pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U YKOJIOTHUECKUMHU MTPOOIIeMaMHu.



Hoes npuxnaonoi nanpasnennocmu. Kype Gu3nku npeanoiaraet 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes IKonocuzayuu Ppealul3yeTCia IOCPEACTBOM BBCACHHA JJICMCHTOB COJACPIKAHMA,
MMOCBSAIIEHHBIX AKOJIOTHYECCKUM HpO6JIeMaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbBI C PA3BHUTHEM
TCXHUKHU U TCXHOJ’IOFHﬁ, a TaKXKC O6CY)K,I[€HI/I$I r[po6neM pauroOHAJIbHOI'O ITPUPOJAO0ITOJIB30BAHUA U
DKOJIOTHYECKOI 0€30IaCHOCTH.

CTep)KHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpPEIHEro OO0mero oOpa3oBaHUS
ABISIIOTCSL  (pu3Mueckre Teopuu (popMupoBaHME MPENCTABICHHH O CTPYKTYpe HOCTPOCHHS
¢usnveckoil Teopuu, poau (QyHIAMEHTAJIbHBIX 3aKOHOB M IPHHLUUIIOB B COBPEMEHHBIX
NPEACTABICHUAX O MPHPOJE, TPaHUIAX NMPUMEHHUMOCTH TEOPHH, JJIS ONHMCAHHS €CTECTBEHHO-
HAy4HBIX SBJICHUI U IIPOLIECCOB).

CucTteMHO-JIeATEIbHOCTHBIA TOJIX0/ B Kypce (PU3UKH peau3yeTcs Mpexie BCero 3a cuér
OpraHM3alK IKCIEPUMEHTAIbHON JesATeNIbHOCTH oOyyatonuxcs. st 6a3oBoro ypoBHs Kypca
(U3UKN — 3TO HCIOIB30BAHHE CHUCTEMBbI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPHUMEHTOB U
1a00paTOpHBIX PabOT, KOTOpBIE B TporpaMme Mo (GHU3UKEe OOBEIMHEHB B OOMIMHA CIHCOK
YUYEHUYECKUX MPAKTHUYECKUX padoT. BeineneHue B ykazaHHOM MepeyHe JabopaTopHbIX padoT,
MPOBOJUMBIX IS KOHTPOJS W OIEHKH, OCYIIECTBIISACTCS YYAaCTHHKaMHU OO0pa3oBaTEIbHOTO
IpolLecca UCXo/i1 U3 0COOCHHOCTEH MIaHUPOBaHUS U OCHaleHUs kabunera ¢usuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYYAIOUMMHCS YMEHHSIMH TPOBOAMTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBaHMS 3aBUCHUMOCTEH (PU3WYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO TMPOBEPKE
MIPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yaensieTcs pelIeHUI0 PacyETHBIX M KayeCTBEHHbIX 3anad. [Ipu sTtom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SBISIFOTCA 3a/1a4M C SIBHO 33JaHHONM (PU3UUECKOI MOJeNbIo,
MO3BOJISIIOIINME TPUMEHATh N3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK M3 OJHOTO pa3zesa Kypca,
TaK M WHTETPUPYS 3HAHMUA M3 pa3HbIX pas3jaenoB. [lig KauecTBEHHBIX 3a7ay MPHOPUTETOM
SBIIAIOTCS 3a/laHusi Ha OOBSCHEHHWE NpOTeKaHus (U3NYECKUX SIBICHUH U TPOILIECCOB B
OKpY’Karollel >KU3HHU, TpeOyrolue BbIOOpa (HU3UYECKOM MOJEeNu JUIs CUTYallud MpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHHYECKOMY
obecreyeHnto yueOHoro mporecca 0a30Bblif ypOBEHb Kypca (U3UKU Ha YPOBHE CPEIHET0 0OIIEero
00pa3oBaHMs JTOJKEH M3ydaThCsl B YCIOBUSX MPEIMETHOTO KaOWHeTa (PU3MKHM MM B YCIIOBHSIX
MHTETPUPOBAHHOI'O KaOMHETa MPEeJIMETOB e€CTECTBEHHO-HAy4YHOro IMkia. B xabunere (usuku
JOJDKHO OBITh HEOO0XOJIMMOE J1abopaTopHOEe OOOPYyIOBaHME ISl BBIMOJTHEHUS YKa3aHHBIX B
nporpamme 1o (Gpu3nuke y4eHHYeCKHX MPaKTHUECKUX PadOT U IEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCcTpanmoHHOEe  00OpyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C TMPUHIIUIIOM
MUHHMAJIBHON JIOCTATOYHOCTH M 00ECIIeUnBACT MOCTAHOBKY IMEPEUYHCICHHBIX B MpOrpamMMme Io
(Gu3MKe KIIOYEBBIX JEMOHCTpAlMi I HCCIENOBAaHUS HM3y4aeMbIX SIBICHHUNH U TIPOIECCOB,
SMOUPHUUYECKUX U (DYHIAMEHTATHHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pyAOBaHKE ISl yUEHUUECKUX MMPAKTUYECKUX paboT GopMUpyeTCs B BUE
TEMAaTUYECKUX KOMIUIEKTOB W o0OecrednBaeTcsi B pacu€Te OJHOr0 KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temarndeckue KOMIUIEKTHI J1aOOpPaTOPHOrOo OOOpPYIOBaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIUICKCHOM HCHOJIb30BAHUU AHAJIOTOBBIX M LIU(POBBIX MPUOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUC IHU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3y4eHUS PU3HKH B 00111eM 00pa30BaHUHU SBIISIOTCS:



dbopMUpOBaHUE UHTEPECA M CTPEMIICHUSI OOYJArOIINXCSl K HAYYHOMY H3yYCHHIO TIPUPOJIBI,
Pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUI 0 HAYYHOM METOJIE IMO3HaHUS U (POPMUPOBAHKE HCCIIEI0BATEIHCKOTO
OTHOIICHHSI K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMUPOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK PE3y/IbTaTa U3Y4EHUsI OCHOB CTPOCHUS MaTePUU U
(dhyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

dbopMUpOBaHHE YMEHUN OOBSICHATH SIBJICHUS C HCIIOJIb30BAaHHEM (DM3HUSCKUX 3HAHUHN U HAYIHBIX
JI0Ka3aTeNbCTB;

dbopMUpOBaHUE MPEACTABICHUN O pONU (PU3UKU IJIS Pa3BUTHS JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH.

JlocTrKEeHUE STHX Ielied 00eCleYnBaeTCs PEUICHHEM CICAYIOMUX 3aJad B IPOIecce
M3Y4eHHS Kypca (QU3UKH HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

pUOOpPETEeHNE CUCTEMBI 3HAHUH 00 0OIIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYasT MEXaHHMKY, MOJICKYJSIPHYIO (H3HKY, DJICKTPOJMHAMHKY, KBAaHTOBYIO (H3HKY U
AJIEMEHTHI aCTPOPUUKH;

(dopMupoBaHHE YMEHUH NPUMEHSITh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHS (UIMUECKHX
SIBJICHUI B TIPUPOJIC U JUIS IPUHATHS MIPAKTUYECKUX PEIICHUH B TOBCETHEBHOMN JKN3HU;

OCBOEHHE CIIOCOOOB PEIICHHs Pa3JInYHBIX 3a/]a4 C SIBHO 3aJJaHHOW (PU3NYECKON MOAENbI0, 33/1a4,
HOJPa3yMEBAIONINX CaMOCTOATEIBHOE CO3JaHne (U3MUYECKONl MOjenHu, aJeKBaTHOH YCIOBUSAM
3a7a4u;

NOHUMaHUE (U3MYECKUX OCHOB M TNPUHLIUIOB JCUCTBHS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPENY;

OBIIQJICHUE METOJAMHU CaMOCTOSITENIFHOTO IUIAHUPOBAaHHUS M TPOBEACHUS  (PU3MUECKUX
OKCIIEPUMEHTOB, aHAIW3a M WHTEPIpeTanud WHGPOPMAIMH, ONPENCICHHsS JJIOCTOBEPHOCTU
MOJTYYEHHOTO Pe3yJIbTara;

CO3/laHME YCJIOBHUH M pa3BUTHS YMEHUH IPOEKTHO-HUCCIIEAOBATENILCKOM, TBOPYECKOM
JEATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPEIHETO 0O0IIero oOpa3oBaHUS
orBoauTcs 136 yacos: B 10 kimacce — 68 yacoB ( 2 yaca B Heento), B 11 kmacce — 68 wacoB ( 2
yaca B HEJIEJIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®du3znka 1 MeTOAbI HAYYHOI'0 MO3HAHUS

®dusuka — Hayka o npupoje. Hayuneie MeToasl MO3HaHUS OKpyXkaromero mupa. Pomib
AKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX sBIEHUH U mporeccoB. Hayunsle runoressl. duzndeckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIMT COOTBETCTBHSL.

Posib u MecTto ¢u3uKku B GOPMHUPOBAHUU COBPEMEHHOM HAay4yHOM KapTHHBI MUpA, B
MIPAKTUYECKON IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOTrOBBIE U IIU(PPOBBIE U3MEPHUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznea 2. MexaHuka



Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXaHMUYECKOro JBikeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpocTh (CpefHsii CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MarepuaibHON TOYKH, UX MPOEKIMU HAa OCHU CHUCTeMbl KoopAuHaT. ClloKEeHHE MEepeMEIIeHUN 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIMKEHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NEPEMEILICHUS MATEPUAIIBHOM TOUKU OT BPEMEHH.

CBobOonHoe nazienne. Y CKOpeHUue CBOOOTHOTO MaCHHUS.

KpuBonuHeiliHoe pnBukeHue. JIBUKEHHUE MATEPUAIbHOM TOYKH II0 OKPYKHOCTH C
ITOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEMHAas ckopocTk. lleproa u yactora
oOparmenust. LleHTpocTpeMUTENIEHOE YCKOPEHHUE.

TexHu4eckue ycTpoicTBa U NPAKTUYECKOE MPUMEHEHHE: CIIUIOMETP, IBU)KEHHE CHAPSIO0B,
LICTIHbIE U PEMEHHBIE IIEPEIAYU.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTFOCTPALMs KHHEMATUYECKUX XaPAKTEPUCTUK JBUKCHUSL.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyX€e U B Pa3pe’KEHHOM MPOCTPAHCTBE.

Habmroenue nmxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yCKOpeHUs CBOOOHOTO TaICHHMSL.

HamnpaBnenue ckopocTy Mpu ABH>KEHUH 110 OKPYKHOCTH.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul

N3yueHnne HepaBHOMEPHOIO JIBUKEHHUS C LEIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

UccnenoBanue COOTHOMIEHUS MEXAY ITYTAMHU, IPOUJICHHBIMU TEJIOM 3a MOCJIEI0BATEIbHBIE
paBHbIE IIPOMEKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JBMKEHHUU C HAYaJIbHOW CKOPOCTBIO,
PaBHO HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHuun otHocurenbHOcTH ['anmies. [lepsoiii 3akoH HeroToHa. MHEpIManbHbIe CHCTEMBI
OTCY€Ta.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoit 3akon Hetotona myist
MaTepualbHON TOUKHU. TpeTuii 3akoH HproTOHA /171 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro tsarotenus. Cumna tspkectd. [lepBast kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenus (mokos, ckonbxeHus, kaueHus). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIbKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conmpoTUBICHUS TpU
JIBU>)KEHUU Te€Ja B )KUJIKOCTH WJIH Tas3e.

[ToctynarensHOe U BpallaTelbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENILHO OCH BpateHus. [iieuo cuiibl. Y cinoBusi paBHOBECHUS TBEPIOTO
Tena.

TexHu4yeckne YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHE: MOMAIIUIHUKY, IBH)XKEHUE
HMCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBiieHME MHEPIIUH.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akoH HeroTOHA.

W3mepenue cu.

CrioxxeHue CHIL.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT ehopMaiiuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NMOIBEME U MAJCHUU.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHHUSI.



VYcnosus paBHOBecUs TBEPAOTo Tesa. Buabl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne ABM>KEHUs OpycKa 110 HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYIOCTH, BO3HMKANOUIMX B IPYXXHUHE U PE3UHOBOM
oOpasiie, oT ux AedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO Tejla, UMEIOLIETO OCh BPALLEHUS.

Tema 3. 3akonvl coXpanenusn 6 Mexanuke

Hmnynbc MatepualibHOM TOUKU (Tea), CHCTEMbl MaTEpUaIbHBIX ToueK. MIMIynbc cuibl U
U3MEHEHHE UMITyJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOITHOCTD CHIIBL.

Kunernueckas sHeprust MarepuanbHoil Touku. Teopema 00 U3MEHEHUH KHHETHYECKOM
SHEPrUHu.

[TorennuanbHas sHeprus. lloTeHunanbHas sHEprus ynpyro ae(opMupoBaHHON IPYKUHBIL.
[TorennmansHast SHEprus TejIa BOJIN3U OBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHIMAIbHBIE CUIIbL. CBSI3b paOOThI HEMOTEHIIUAIBHBIX CHII C
HM3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXAaHUYECKOM SHEPruu.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE NMPHUMEHEHME: BOAOMET, KOIEP, NPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexon MOTEHIMATBLHON SHEPTUM B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

N3yueHue aOCOIIOTHO HEYNPYroro yiapa ¢ MOMOIIbIO JABYX OJUHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3U pabOThI CHJIbI C H3MEHEHHEM MEXaHMUYECKOW PHEepruu Teja Ha
IIpUMepe pacTsHKEHUs] pE3MHOBOTO JKI'yTa.

Pa3nea 3. MoJiekyasipHas pU3HKa H TEPMOANHAMHMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U UX OINBITHOE 00OCHOBAHHUE.
Bbpoynosckoe apmkenue. Auddysus. Xapakrep IBMKEHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUAKOCTEH U TBEPABIX TNl M 00bICHEHUE CBONCTB BEILIECTBAa HA OCHOBE
9THX Mozeneil. Macca n pasmeps! Mosekyil. Konndectso Bemectsa. [TocrosiHHas ABoranpo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkamna remneparyp Llenscus.

Monens uneansHoro raza. OCHOBHOE YPaBHEHHME MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU
uaeanbHOro rasza. AOcomioTHas TeMIeparypa Kak Mepa cpeiAHed KHHETHYECKOM SHEepruu
TEIUIOBOTO JIBMKeHUs yactull ras3a. lllkana temneparyp KenbBuHa. ['a30Bble 3aKk0HbBI. YpaBHEHNE
MenneneeBa—Kianeitpona. 3akon Jlanerona. M30mporeccsl B UI€ATBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe NpeicTaBIeHHE H3OMPOILIECCOB: H30TepMa, H30X0pa,
n3zo0bapa.

TexHuueckue ycTpoucTBa U MPAaKTUUYECKOE IPUMEHEHHE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIONINE JUCKPETHOE CTPOEHHE BeIIeCTBa, (oTorpaduu MOJIEKYI
OpraHNYeCKUX COCTUHECHUH.

OnbITh! 0 AU(PY3UH KUAKOCTEHN U ra30B.

Mopenb GpOYHOBCKOTO JBHKEHUS.

Mogens onbira IlTepHa.

OneIThI, [OKa3bIBAIONINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, HIUTIOCTpUpPYIOLIas IPUPOY AaBJIEHUS I'a3a Ha CTEHKHU COCYy/a.



OnbIThI, HUTIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS UI€AIIBHOTO Ta3a, N30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

OmnpezneneHue Maccbl BO3AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHUil o0béMma
KOMHATBI, JABJICHUS U TEMIIEPATypbl BO3yXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEK/y ITapaMeTPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocrosbt mepmoouHamurku

TepMonuHamuueckass cucrtema. BHYTpeHHsIST 3HEpPrus TEPMOIMHAMUYECKOW CHUCTEMBI U
cnocoObl e€ n3mMenenus. KonmuecTBo TemaoTel U padota. BHyTpeHHss SHEprusi OAHOATOMHOTO
UJCABHOTO raza. Buael Teronepenayn: TEMIONPOBOAHOCTD, KOHBEKLUS, U3ITydeHHUE. Y AeiIbHAs
TEIUIOEMKOCTb BelllecTBa. KoJIM4YecTBO TEIIOTHI IIPU TEILIONEpeIade.

[TousTre 06 anuabaTHoM npouecce. IlepBrlil 3aKoH TepMoanHaMUKU. [Ipumenenne nepBoro
3aKOHa TEPMOJAMHAMHUKH K n3omnporeccam. I papuueckas nuuTeprperanus paboTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTUMOCTh IPOLIECCOB B IPUPO/IE.

TemoBele MamuHbl. [IpuHIMIBL AeiicTBUS TemIoBbIX MalinH. [IpeoOpa3oBanus sHepruu B
TeruoBbIX MamuHax. Koadunuent nosneznoro aercteus temioBoi Mammssl. Lukn KapHo u ero
KOX(PHUIHUEHT MOJIE3HOTO JEHCTBHUS. DKOJIOTHUECKUE MPOOIIEMBI TETNIOIHEPT € TUKH.

TexHuueckue yYCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHETO
Cropanus, ObITOBON XOJIOAWIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEPrHHM Tejla IPU COBEPIICHWH pPAaOOTHI: BBUIET NMPOOKU W3
OYTBUIKM 11O/ IEHCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(upa B 1aTyHHOU TpyOKe yTEM TpeHUs
(BuIEOIEMOHCTpAIIHS ).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 0 agadaTHOMY pacIIMPEHUIO BO3AyXa (OMbBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoii TypOuHBI, IBUTaTENIs BHYTPEHHETO CTOPAHUs, PEAKTUBHOT'O IBUTaTEIIs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepenne yaenpHON TEMTOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoont

[Tapoo6pazoBanue u konaeHcaus. Vicnapenue u kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHbI map. YiaenbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

TBépnoe Teno. Kpucrammueckue u aMopgHbie Tena. AHU30TPOIUSI CBOWCTB KPUCTAJLIOB.
XKunkue kpucramael. CoBpeMeHHble Marepuaibl. llmaBnenue m Kpucrammzauus. Y IenbHas
teruiora riasineHus. Cyonumanus.

YpaBHeHUE TeII0BOro OanaHca.

TexHuuyeckue ycTpoiicTBa M HPAKTHUECKOE IMPUMEHEHHE: TUTPOMETp M IICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU MOJIy4YEHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YMCJIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoHWKEHHOM JIaBJICHHH.

CrocoObI U3MEPEHUS BIAKHOCTH.

Habmronenne HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEILECTBA.

JleMOHCTpanys KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

H3mepeHne OTHOCUTENBHOM BIIaXXHOCTH BO3AYyXa.

Pa3nen 4. JnekTpoaAMHAMHKA
Tema 1. Inekmpocmamuxa

ONeKTpu3anusa Tel. OJJNEKTpUUecKuid 3apsa. JlBa BHAA SJIEKTPUYECKUX  3apsiioB.
[IpoBoaHMKY, TUAIEKTPUKHU U MOTYIPOBOJIHUKH. 3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsia.



BszaumoneiictBue 3apsnoB.  3akoH Kymona. ToueuHblil  3yieKTpuUYecKUil  3aps.
Onektpruueckoe mnojne. Hampsx€HHocTs 3nexkTpuyeckoro mnois. [lpuHnun cynepno3uuuu
JIEKTPUYECKUX NOJIeH. JINHUY HANPsZKEHHOCTH MIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocrarnyeckoro nos. [lorennuan. Pasnocts norennumanos. [IpoBogHuku
U JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM IToJIe. JIudIeKTprudecKas IPOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpa. JHEPrus
3apsKEHHOI0 KOHJIEHCATopa.

TexHu4eckue yCTpONCTBA M MPAKTHUYECKOE IPUMEHEHHE: SJIEKTPOCKOIl, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3alllUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KOHIEHCATOP, KOMHWPOBAIBHBIN
armapar, CTpyHuHbIN IPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue HadIEKTPU3OBAHHBIX TEJL.

DIIEKTPUUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

IIpOBOTHHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTAaTUYECKAs 3allUTA.

JM3NeKTpUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTHU IIJIOCKOT0 KOHJIEHCATOPA OT IJIOIIAIU [UIACTUH, PACCTOSHUS
MEX/1y HUMHU U AUAJIEKTPUUECKOM IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJEHCaTopa.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannsiit 31exkmpuueckuii moxk. Toxu 6 paznuunvix cpedax

DJIEKTPUUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHMS 3JEKTPUUYECKOTO TOKa. MICTOUHMKHU TOKa.
Cuia Toka. [ToCcTOSHHBIN TOK.

Hanpsokenne. 3akon Oma 1S yyacTka Lemu.

DneKTpudecKoe COIIPOTHUBIICHHUE. Y nensHOE COIIPOTUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COETMHEHUE IIPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIeHia. MOMIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIasl CUJIa M BHYTPEHHEE CONMPOTUBIIEHNE UCTOUYHUKA TOKA. 3aKoH OMma i
MOJTHOM (3aMKHYTOI) 3/1eKTpruecKkoil nenu. KopoTkoe 3amMbIkaHUe.

DNeKTpOHHask MPOBOAUMOCTb TBEP/IBIX METAIJIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTD.

DneKTpUYecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAass M TpPHUMECHass MPOBOJUMOCTh MOJYHPOBOJIHUKOB.
CsoiicTBa p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

ONEKTPUYECKUH TOK B PacTBOpPax M pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAs
JUCCOIIHAITUS. DIEKTPOJIN3.

DJIeKTpUYECKUI TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psan. MoaHus.
[Tna3zma.

TexHnueckue ycTpoicTBa U IPaKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, ODJIEKTPOHArpeBaTeibHble MPUOOPBI, 3JIEKTPOOCBETUTENbHbIE MPHOOPHI,
TEPMOMETP  CONPOTHUBICHMS, BAaKyyMHBIM  JHON, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBII 1MO/, TallbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKa U HaPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWJIMHAPUYECKUX IPOBOJAHMKOB OT JUIMHBI, IUIOLIAIN
MTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEJUHEHNE ITPOBOJHUKOB.

[IpsiMoe n3MepeHune AMEeKTPOABIKYIIEH crilbl. KOpOTKOE 3aMbIKaHNE ralbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUSI METAJNIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB AIEKTPOJIUTOB.

HckpoBoli pa3ps 1 IPOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydeHne CMENIaHHOTO COEAMHEHMSI PE3UCTOPOB.

H3mepeHue aIeKTpOABIKYILEH CHIIBI HICTOYHUKA TOKA ¥ €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Hab6monenue anexrponusa.

MexknpeaMeTHbIe CBA3U

N3zyuenne kypca ¢uszuxku 6a3oBoro ypoBHd B 10 kimacce ocymiecTBisercss ¢ y4€ToM
COJZIpIKATENbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nousamusi, CBS3aHHbIE C HW3YyYEHHUEM METOJIOB HAYYHOI'O IO3HAHMS:
SBJICHUE, Hay4HbIM (akT, rumoresa, (u3nueckas BeIWYMHA, 3aKOH, TEOpHsl, HaAOIIOICHUE,
SKCIIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTeMbl YpaBHEHUH, TuHelHas QyHKIus, napadoia, runepboia,
uX TpaduKu U CBOHCTBA, TPUTOHOMETPHUYECKUE (PYHKIIUN: CHHYC, KOCHHYC, TAHTEHC, KOTAaHT€HC,
OCHOBHO€ TPHUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOEKIMH HAa OCH KOOpJUHAT,
CJI0)KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe IBM)KEHUE B KUBOU mpupoje, nupdys3us, ocMoc, TenI000MeH
KUBBIX OPraHU3MOB (BUJIbI TEIUIONEPEIayH, TEIJIOBOE PAaBHOBECUE), SJIEKTPUUECKUE SIBJICHUS B
JKMBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEM M Ta3oB, JJIEKTPUYECKHE
CBOMCTBA METAJIOB, 3JEKTPOIUTUYECKAs JUCCOLMALMS, FalbBaHUKA.

T'eoepaghus: BnaxHOCTb BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUe JBUKEHHUM C MCIIOIb30BAHHUEM MEXAHU3MOB, YUET TPEHUS B
TeXHUKE, MOJIIMIHUKYN, HMCIOJIb30BaHME 3aKOHA COXPAHEHHs HMIYJlbca B TEXHHMKE (pakera,
BOJAOMET U Jpyrue), JBHUraTellb BHYTPEHHErO CropaHus, HapoBas TypOMHA, OBITOBOM
XOJIOIWJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MATEPHAIIOB, B TOM UYHUCIIE
HAaHOMATEepHaJloB, W  HAHOTEXHOJOTWH,  DJEKTPOCTaTHYecKass  3aluTa,  3a3eMJICHHE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, DIEKTpPOHArpeBaTelIbHble MPUOOPHI,
AJEKTPOOCBETUTENbHBIE PUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. daexkTpoauHaMuka

Tema 3. Maznumnoe none. IneKmpoMazHUMHAA UHOYKYUSA

IlocTossHHBIE MarHuThl. B3auMoaelcTBHE IOCTOSHHBIX MArHUTOB. MaruuTtHoe IoJe.
Bekrop marautHON MHAYKIMH. [[pyHIMI Cyneprio3uiy MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
nHAyKuuK. KapTuHa TMHUI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe mosie IpOBOJHMKA ¢ TOKOM. KapTuHa JMHHMA WHAYKIIMM MAarHATHOTO IIOJIS
JUIMHHOTO TIPSIMOIO IIPOBOJHUKA U 3aMKHYTOIO KOJIBLIEBOTO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanmoaeicTerne MpoBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHHUE.

Cuna JlopeHma, €€ MOAyJib W HampaBlieHHE. JIBW)KEHWE 3apsHKEHHOM 4YacTHIlbl B
OJTHOPOJIHOM MarHUTHOM Toje. Pabota cuiel Jlopenna.

SIBneHne HNEeKTpOMAarHWUTHOM MHAYKIUU. [lOTOK BekTOpa MarHUTHOM WHAYKIIMH.
DONeKTpOABMKYIAsl CUjla MHAYKIMH. 3aKOH IEKTpOMarHuTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuyeckoe Ione. OJIEKTPOIBIKYIIAs CWIA HMHIYKUUU B IPOBOJHHKE,
JBIKYILEMCS IIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.



IIpaBuno Jlenna.

NHIyKTUBHOCTG. SIBIIEHHE CAMOMHAYKIUU. DJIEKTPOABUKYIIAS CHJIa CAMOUHAYKIIMH.

OHeprus MarHUTHOT'O TOJIS1 KaTYLIKH C TOKOM.

DNIeKTPOMArHUTHOE IOJIE.

TexHuueckue yCTpPOHMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: IIOCTOSHHBIE MarHWTHI,
3JI€KTPOMArHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTULL, UHIAYKIIMOHHAS N1€Yb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIuHMM MHOYKIMY MAarHUTHOTO MOJIS.

B3anmopenicteue 1ByX IMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3neKTPOMAarHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABUKYILIEH CUIIbl UHAYKIUU OT CKOPOCTH M3MEHEHUSI MarHMUTHOTO
IIOTOKA.

SIBiieHNE CAaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

Hccnenoanue qeiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHAYKIIUH.

Paznen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koja1e0anus

KonebarenbHas cucrema. CBoOoaHble MexaHMYeckue KosiebaHus. [‘apmoHunueckue
koneOanus. [lepuon, wacrora, ammautyga u  Qasa kojeOaHui. [IpyKUHHBIH MasTHHK.
Matematuyeckuii MasSTHHK. Y paBHEHHE TapMOHUYecKuX Konebanuii. [IpeBparienre sHeprun mpu
TapMOHUYECKHUX KOJICOAHUSX.

Konebatenbubiit koHTyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHUS B HICATHHOM
KOJIeOATeIbHOM KOHTYpe. AHAJIOTUS MEXJIY MEXaHHYECKUMU U JJIEKTPOMarHUTHBIMHU
konebanusmu. @opmyna TomcoHna. 3akoH COXpaHEHUS SHEPTUU B UICATLHOM KojeOaTenbHOM
KOHTYDE.

[IpencraBienue o 3aTyxarouux KoileOaHUsX. BrIHYKIeHHBIE MeXaHMYECKHE KoJieOaHUs.
Pe3onanc. BeiHyX)1€HHBIE DJIEKTPOMATHUTHBIE KOJICOAHHUS.

[lepemennbIii Tok. CUHYCOUIAIbHBIN MEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTATYTHOE U IEUCTBYIOIIEE 3HAUYCHUE CHIIBI TOKA M HATIPSKEHUS.

Tpaunchopmarop. [IpousBonacTBo, mepeaada W MOTPEONIEHHWE DIIEKTPUUYECKOW DHEPTHUU.
DKOJIOTHYECKHUE PHUCKH TP TPOM3BOACTBE dJEKTpodHepruu. KynbTypa HMCHONb30BaHUSA
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HHU.

TexHu4yeckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: JJIEKTPUYECKUN 3BOHOK,
TE€HEPATOp MEPEMEHHOTO TOKA, TUHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoeOaTeIbHON CUCTEMBI (MPY>KUHHBIA WM MaTeMaTUYeCKUN
MasITHUK).

Habmronenue 3aryxaronux KoaebaHuu.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuumiorpaMmbl  (3aBUCUMOCTA  CWJIBI TOKAa W HANpPsOKEHUsT OT  BPEMEHH) A
AIEKTPOMArHUTHBIX KOJICOaHUM.



Pe3onanc npu mocienoBaTENIbHOM COEAMHEHUM PE3UCTOpA, KAaTyIIKW WHIAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenb TUHUY 3JeKTpOonepe1adun.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEpHOJia MAIbIX KOJIeOaHUi Ipy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue MNEepeMEHHOr0 TOKA B ILENM W3 IOCIEN0BAaTENbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpomMazHumHsle 60JIHbL

MexaHuueckue BOJIHBI, YCI0BUA pactipocTpaHeHus. Ilepuoa. CkopocTs pacpocTpaHeHus
u panuHa BonHbl. [lomepeunble W mpoponbHble BONMHBL HWHTepdepenuus u audpakuus
MEXaHUUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMarHUTHHIE BOJIHBL. YCIIOBUS M3JyYEHHUS 3JIEKTPOMArHUTHBIX BOJH. B3aumMmuas
opueHTanus BektopoB E, B, V B anekrpomarauTHo# BosiHe. CBOICTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpaXEHHE, TMpelioMIeHHe, mnoysipu3anus, audpakaus, wuHtepdepenuus. CKOPOCTH
3J€KTPOMArHUTHBIX BOJIH.

[lkana 351eKTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3IEeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKarOLIEH Cpeibl.

TexHuueckue yCTpOICTBa M NMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHblE UHCTPYMEHTHI,
yJIBTPA3BYKOBAsl IMarHOCTHKA B TEXHUKE U MEIULIMHE, paaap, paAuoNpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaOGnroneHnue oTpakeHus ¥ MpeaoMIIeHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm U AUPpakiu MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmonenne cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHa C aMIUIMTYAOW M YacTOTOU
KOJIeOaHUH.

HccnenoBaHnue  CBOMCTB  AJIEKTPOMAarHUTHBIX  BOJH:  OTpaKeHHE, IPEIOMIIEHHE,
noJsipusanus, Tudpakuus, MHTepdepeHuus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsamonnHeiiHoe pacpocTpaHEHHE CBETAa B OJJHOPOIHOM Cpele.
JIyu cBeta. ToueuHbIli HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHMs cBeTa. llocTpoeHue u300paxKeHHil B IMJIOCKOM
3epKale.

[Ipenomnenne cBera. 3aKkOHBI TMPEIOMIIEHUS CBeTa. AOCONIOTHBIA  TOKa3aTelhb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MOJHOTO BHYTPEHHEIO
OTpakeHUS.

Hucnepcus ceera. ClioxxHbIH cocTaB Oesoro cBeta. L[BerT.

CoOuparomiue u pacceuBaromve JuH3bl. ToHkass nuH3a. DOKYCHOE paccTOsIHME H
OINTUYECKasl cujla TOHKOHM JuH3BL. [locTpoenune n3o0pakeHni B COOMpAIOIIUX U PacCEUBAIOIINX
nuH3ax. PopMyna TOHKOW JUH3BL. Y BEJIUYECHHE, 1aBAEMOE JTUH30M.

[Tpenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.

BonnoBass ontmka. WaTepdepennms cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS
HaOJI0CHNS MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTHHE OT ABYX CHH(]A3HbBIX
KOT'€pEHTHBIX UICTOYHHUKOB.

Hudpakuus cera. JudpakumonHas pemérka. YcinoBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIecHUU MOHOXPOMATHYECKOTO CBETa Ha NU(PAKLIHOHHYIO PEIIETKY.



ITonspusanus ceera.

TexHuueckue ycTpoilcTBa M IpaKTUYECKOE IPUMEHEHHE: O4YKM, Jymna, Qoroammnapar,
MPOEKIIMOHHBIN arnmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS pEIIETKa,
HOJISIPOUI.

Jlemoncmpayuu

[TpsaMonuHeiiHOe paclpocTpaHeHHe, OTpaKEHUE U IpesnomiieHue cBeta. Onruyeckue
pUOOPBHI.

[TonHoe BHyTpeHHee oTpakeHue. Mojiens CBETOBOA.

HccnenoBanue CBOWCTB H300paKEHUHN B TMH3AX.

Mozenu MUKpOCKOIIa, TEJIECKOA.

Habmonenue naTepdepeHnm cBera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tony4yeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

HaOnronenue nosspusalnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresis IpeIoMIICHUS CTEKJIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HaOnronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cieNUAJIBLHOW TEOPUH OTHOCHTEIBLHOCTH

['paHuIel MPUMEHUMOCTH KJIacCHYEeCKOW MexaHuKd. [locTynarel crienuanbHON Teopuu
OTHOCUTENIFHOCTH: WHBAPUAHTHOCTH MOJIYJII CKOPOCTM CBE€Ta B BaKyyMme, MPUHIUII
OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNE JJTHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPrUed U UMITYJIbCOM PEIATUBUCTCKON YaCTHUI[bl. DHEPTHUs TTOKOSI.

Paszpen 7. KBanToBas puszuka

Tema 1. Dnemenmol Keanmogoi ONMUKU

®otonbl. Gopmyna [Inanka cBs3u 3HEprum (HOTOHA C €ro YaCTOTOH. DHEPrusi U UMITYJILC
dbotoHa.

OtkpbiTne 1 ucciaenoBanue (otordpdexra. Omnbitel  A. [I'. CromeroBa. 3akoHBI
¢dotorddekra. YpaBHeHue DiiHmrelina 4 portordpdekra. «KpacHas rpanuna» pororddexra.

JlaBnenue ceta. OnbiTel [1. H. JIeOenena.

XuMHndeckoe IeUCTBHE CBETA.

TexHuueckue ycTpoicTBa M MpPaKTHUECKOE MpUMEHEHHe: (HOTORIEeMEHT, (HOTOIaTIHK,
coJIHeUHas OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTod(deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHETo (GoTorddexra.

CBeToauoI.

Conneunas O6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -yactuul. IlmanerapHas
Mozenb atoMa. [locrynarsl bopa. M3nydenue u nornomieHue (GOTOHOB MpU IEPEXojie aToMa ¢
OJIHOT'O YPOBHS SHEPTUU Ha Apyroi. Buasl criekTpoB. CIEKTp YpOBHEN 3HEPTUH aTOMa BOAOPOJA.

BosHoBbIe cBoiicTBa yacTull. Bosubl ne bpoinsa. KopnyckyisipHO-BOJIHOBOH Ayaliu3M.

CnoHTaHHOE U BBIHYKJEHHOE U3JIyUEHUE.



TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAJIBHBIA  aHau3
(criekTpockoI), 1a3ep, KBaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Moguenb onsita Pesepdopna.
Onpenenenne AIMHBI BOJIHBI Jla3epa.
HaOnroneHnue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuneituaroro cnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, T0Ka3bIBAIOIIUE CI0KHOCTD CTPOEHUS A1pa. OTKpbITHE PaIHOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo ompeneneHuio cocraBa paauoakTHBHOTO n3nydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3iyyeHus. BiausHue paguoakTUBHOCTH Ha J)KUBbIE OPIaHU3MBI.
OTtkpeiTHE TPOTOHA U HeliTpoHa. HykinonHas monens sapa Ielizenbepra—lBanenko. 3apsia
anpa. Maccosoe uncio sapa. M3oTomnsl.
Anbda-pacniaa. DIEeKTPOHHBIH M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uznydeHue. 3aKoH
paZgMoOaKTUBHOIO pacnaja.
DHeprusi CBSI3HM HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl sapa.
SAnepHele peakuuu. [leneHue u CUHTE3 A1€Ep.
SAnepueliii peaktop. TepmosiaepHblil cunTe3. [IpoOiaembl U EPCIEKTUBBI SACPHOM
JHEPreTUKU. DKOJIOTHUECKUE aCIIEKThI IEPHON SHEPTE€TUKH.
OnemeHTapHble YacTulbl. OTKPBITHE O3UTPOHA.
Mertonbl HaOMIOAEHNS U PETUCTPALIUN 3JIEMEHTapHBIX YACTHIL.
@®yHaamMeHTalbHbIe B3auMoeicTBU. EqUHCTBO pu3HUYECKOi KapTUHBI MUpa.
TexHHueCcKue ycTpolCTBa M IIPAKTUYECKOE INPUMEHEHHUE: NO3UMETp, Kamepa Buibcona,
STIEPHBINA PEaKkTop, aTOMHasi bomoa.
Llemoncmpayuu
CuéTurK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB YacTHIL (II0 TOTOBBIM (hoTorpadusim).

Pazgen 8. DiieMeHTHI ACTPOHOMMH M ACTPOPUIUKH

Ortansl pa3BUTHA acCTpOHOMHUH. [ IpHuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3Bé3aHoro Heba. Co3Bes3nus, spKue 3BE3/1bl, IUIAHEThI, UX BUAUMOE IBUKEHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun ConHoa W 3BE3M. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTHUKU. /[narpamMmma «CreKTpaJIbHbIN KJ1aCC — CBETUMOCTbY. 3BE3/1bI ITIaBHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCHMOCTh ~ «Macca — CBETHUMOCTBY»  JUIA  3BE3J  IJIABHOU
MOC/Ie0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpPEMEHHBIE MPEICTaBICHHUS O
MPOUCXO0XKACHUU 1 3BOOIMK COJIHIIA U 3BE3/T. DTarbl )KU3HU 3BE3].

Mineunsiii [IyTe — Hama ["anaktuka. [lonoxenue u neuxxenne Connna B ["anakTtuke. Tumbl
rajiakTuk. Pannoranaktuky u kBazapel. UEpHBIE ABIPHI B SIpax TANAKTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon XaO6na. PazOeranume ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznydeHue.

MacmtaOnas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUI
JUIsL OTIIpeIeNIeHHs] TTOJIOKEeHHUs HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipKue 3BE3/bL.

Habmonenus B reneckon Jlynsl, miianer, Mneunoro [lyrtu.



O6o0maroiiee NOBTOPEeHUE

Ponp ¢Qu3uku ¥ acTpOHOMHUUM B HIKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMAIBHON W
3THYECKOH chepax AeaTeTbHOCTH YeI0BeKa, poJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOU
HAyYHOH KapTHHE MHpa, pOJib (PHU3MUECKONW TEeopuu B (OPMHUPOBAHUU TPEICTABICHUH O
(bu3nuecKkoil kKapTUHE MHUpa, MECTO (PU3UYECKON KapTHHBI MHpa B OOLIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEACTaBICHUHI O IIPUPOJIE.

MexnpeameTrHblie CBA3U

N3yuenne kypca ¢usmku Oa3oBoro ypoBHs B 1l kjacce ocymiecTBIseTcs C y4&€TOM
COJIEPKaTENIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nouamusi, CBS3aHHbIE C HW3YyYEHHEM METOJIOB HAYYHOIO MO3HAHUS:
SBJICHHE, HAYYHbIM (akT, rumore3a, (pu3mueckas BEIWYMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: peuieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXIAECTBO, BEKTOPbl M HUX
MPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOAHBIC JIEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU T0J00MS TPEYTOJIbHUKOB, OTPEIeNIeHUe TIOIAIN TUIOCKUX GUryp u oo0béma Tel.

buonozus: anexTpuyeckue sIBICHUS B )KUBOU IPUPOJIE, KOJeOaTeIbHbIE IBUKEHUS B )KUBOI
MIPUPO/JIE, ONITUYECKUE SIBJICHUS B )KMBOM MPUPOJIE, IEUCTBUE pauallii HA KUBbIE OPTaHU3MBI.

Xumusa: CTpOEHHWE AaTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUsS KPUCTAJUIMUECKOM pelETKH, CIIEKTPAIbHBIN aHATU3.

l'eocpaghus: MarHUTHBIE MONIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX pyH, POTOCHEMKA 3€MHOU
MMOBEPXHOCTHU, IPEICKA3AHUE 3EMIIETPSICEHUII.

Texnonozus: JIMHUM SJIEKTPOIEpENad, FEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEINb,
WHIYKIIMOHHAS Te4yb, pajap, pPaAuONpUEMHUK, TENEeBH30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOoro mpenmera «®Pusnka» Ha YpPOBHE CpelHEro oOImero odpazoBaHUs
(6a30BBIf  YpOBEHB) JOKHO  OOECHEYUTH  JOCTHIKEHHUE  CIEAYIOIMMX  JTUYHOCTHBIX,
MeTamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yNIbTaThl OCBOCHUS ydeOHOro mpeamera «Dusnka» JODKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpPUEHTALMH, TO3WTUBHBIX BHYTPCHHUX
yOSXKJICHH, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIecTBa,
pacuIMpeHne XU3HEHHOTO OMbITAa M OIbITA JEATSILHOCTH B MPOIECCE PeaH3allii OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCHHTaTeHBHOﬁ JACATCIIbHOCTH, B TOM YHCJIE B HAaCTH:

1) rpakIaHCKOro BOCHUTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKAAHCKONW TO3MIIMH  OOYydJalOIIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIeHa POCCHICKOTO OOIIECTBRA;

HpI/IHHTI/Ie Tpa}II/II_[I/IOHHI)IX O6HIG‘-IGJ'IOBC'—IGCKI/IX FYMaHI/ICTI/I‘-IeCKI/IX nu )IeMOKpaTI/I‘—IeCKI/IX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECAX TPasKJaHCKOrO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHu3allliu;

YMEHHE B3aUMOJICHCTBOBATh C COIIMAIbHBIMI HHCTUTYTaMH B COOTBETCTBUH C MIX
(GYHKIMSMU ¥ HA3HAYECHUEM;



TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM AEITEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPaskJaHCKOM UICHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, TOCTHXKEHUSIM POCCUUCKHX
y4E€HBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSI:

c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, 3TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALIUIO U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B AE€ATEIBHOCTU YUYEHOIO;

OCO3HaHHUE JINYHOTO BKJIaJ]a B TOCTPOCHUE YCTOMUHUBOIO OyAyIIero;

4) 3cTeTH4eCKOro BOCIIUTAHMUS:

ACTETHUYECKOE OTHOILIEHUE K MUPY, BKIIOYasl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYLIETO
¢dusnveckoii Hayke;

5) Tpy10BOro BOCHMTAHUS:

MHTEPEC K Pa3InIHbIM cepam MpohecCHOHATTLHON IEATEIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3MKON M TEXHUKOW, YMEHHE COBEpIaTh OCO3HAHHBIM BbIOOp Oynymied mpodeccun u
peann30BBIBaTh COOCTBEHHBIC )KU3HEHHBIE IIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO W caMOOOpa3oBaHHIO B 00jacTH (U3HKH Ha
MPOTS)KEHUU BCEU KU3HH;

6) 9K0JIOrHYeCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh IKOJIOTMUYECKOHN KYJIbTYphl, OCO3HAHUE INI00ATILHOIO Xapakrepa
9KOJIOTHYECKUX MPodIIeM;

IJIAHWPOBAHUE U OCYILIECTBIICHUE ACUCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE 3HAHUS LIEJIeH
YCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA;

paclIMpeHue OmbITa JEATENIBHOCTH HSKOJIOIMUYECKON HAIpaBJIECHHOCTHM Ha OCHOBE
HUMEIOIUXCS 3HaHU 110 (pusmKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTh ~ MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTHA HU3NUECKON HAYKU;

0CO3HaHME IIECHHOCTU HAyYHOW AEATeNbHOCTH, TOTOBHOCTh B Ipoliecce U3Y4YeHUs: GU3UKU
OCYILIECTBIIATH MPOEKTHYIO U UCCIIE0BATENbCKYIO AESITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

Ba3oBble Jloruyeckue aeiicTBUs:

CaMOCTOSITENIbHO (hOPMYJTUPOBaTh U aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeeNATh LeNU AesITeIbHOCTH, 3a7aBaTh MapaMeTphbl U KPUTEPUU UX JOCTHKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (DU3UUYECKHX SIBICHUSX;

pa3palaThIBaTh IUIaH PELICHUS TPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIUXCSl MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIAM,
OLICHUBATh PUCKU MOCIECTBUMN AEITEIbHOCTH;

KOOPJIMHUPOBATh U BBIOJIHATH PA0OTYy B YCIOBUSAX PEAIbHOI0, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEAaTHBHOE MBILUICHHE MTPU PEIICHNUH KU3HEHHBIX POOIIEeM.
Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIAJICTh HAYYHOU TEPMUHOJIOTHEH, KJIFOUEBBIMU MOHATUSAMHI M METOJIaMH (PU3HUECKON

HayKH;



BJIQJICTh HaBBIKAMHU YUEOHO-UCCIICIOBATEILCKON U MPOEKTHON AESITeNhHOCTH B O0JIACTH
(bu3nKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJ/IOB PEIICHHUsI 3a1a4
(U3NIECKOTO COoIepPIKaHMs, TPUMEHEHHIO PA3IMYHBIX METOAOB MTO3HAHUS;

BJIAJCTh BUJAMHU JCSATEIHHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEPIpETaltH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3ITUYHBIX yYEOHBIX CUTYaIUsIX, B TOM YHCIIE TP CO3/IaHUH
Y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJISITH TIPUYUHHO-CJICJICTBEHHBIC CBSI3W W aKTYaIM3UPOBaTh 3a/ady, BBIIBUTATh
THITOTE3Y € pelIeHUs, HaXOAUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJTM3UPOBAThH MOJTYUYCHHBIE B XOJIC PEIICHHS 3a]1a41 PE3YJIbTaThl, KPDUTUYECKU OLICHUBATh
UX JJOCTOBEPHOCTbH, IPOTHO3HPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBHTh U (OPMYJIUPOBATH COOCTBEHHBIC 331a4l B 00pa30BATEIbHON EATEILHOCTH, B TOM
qHCIe IPU U3YUYCHUH (DUBUKH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OIICHUBATh IPHOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASSITEILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00JacTeH;

BBIJIBUTATh HOBBIC UJICH, PE/IJIaraTh OPUTHHAIBHBIC MTOIX0/Ibl M PEILICHHS,

CTaBHUTb POOJIEMBI U 331a4H, JOMYCKAIOUINE ATbTCPHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMHU TOJyueHUsS WH(pOpMAIMUA (PU3UIECKOTO COJEPKAHHUS M3 HMCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBISTh MOWUCK, aHAJIW3, CHUCTEMAaTH3alUI0 U
MHTEPIPETAINI0 UHPOPMALIUU PA3IHYHBIX BHIIOB U ()OPM MPEIICTABICHHS,

OLICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIHH;

UCII0JIb30BaTh CPE/ICTBA MH(POPMAIIMOHHBIX K KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AalMOHHBIX 337ad C COOJIIOJICHHEM TpeOOBaHHMIA
APrOHOMHKH, TEXHHKH OE30MAaCHOCTH, TUTHEHBI, PECYpPCOCOCPEIKEHHSI, TIPABOBBIX U ITHUCCKUX
HOPM, HOpM HH(GOPMAIIMOHHON O€30ITaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO CONEpXKaHWsS B pa3IMYHBIX (QopMarax ¢ Yy4ETOM
Ha3zHa4YeHUs HHPOPMAIIUHU U IIENIeBOI ayTMTOPUH, BEIOUpAsk ONTUMAIBbHYIO (JOpMY MPeCTaBICHUS
Y BU3yaJIH3aIlHH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOI 1eATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlUi U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOI30BATh MPEUMYIIIECTBA KOMAaHIHOW U MHIUBUyalbHOU paOOTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUMA C YYETOM OOIIUX HHTEPECOB M
BO3MOXKHOCTEH Ka)KA0I0 YieHa KOJJIECKTHUBA;

MPUHUMATh €M COBMECTHOW JAESATEIbHOCTH, OPraHU30BbIBATH M KOOPAWHHUPOBATH
JEUCTBUSA 1O €€ JOCTUKEHHIO: COCTABIIATH IUIAH IEUCTBUN, PACIPEAEIAT POJIU C YYETOM MHEHUH
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJAJIa U KAXJIOTO YYaCTHHKA KOMaHIbI B OOIIHMIA pe3yabTaT
0 pa3paboTaHHBIM KPUTEPHUSIM;

npeayaraTb HOBBIE IPOEKTHI, OLEHHMBATh HMJEU C MO3ULMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETHMYECKOE I[IOBEJACHUE B PA3JIMYHBIX CUTYyalHUsIX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:



CaMOCTOSITENILHO OCYIIECTBIISITh MMO3HABATEIBHYIO JEATEIHHOCTh B 00NACTH (U3HKU H
aACTPOHOMHUHU, BBISIBIATH TPOOJIEMBI, CTAaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBJIATH IJIaH PEHICHUs] Pacu€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOM paboThl € y4y€TOM HMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacIMpsTh paMKH y4e€OHOTO MpeIMETa Ha OCHOBE JTUYHBIX MPEANOYTCHUMH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

Croco0cTBOBATH (DOPMHUPOBAHUIO U MPOSIBIICHUIO SPYAUINH B 00JIACTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAJIBLHbBIA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB IIEIISIM;

BJIAJICTh HAaBBIKAMHU TI03HABATENLHON pe(ICKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUH U
MBICITUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI PEPIIEKCUH ISl OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PELICHMUS;

YMETbh OIICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MPU aHATU3€ PE3YyJIbTAaTOB JACSITEIbHOCTH;

MPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JICATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B nponecce nocTukeHust IMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTrpamMMBbl 110 (U3UKE AJIs
YPOBHSI CpeAHEro OOIIero o0pa3oBaHUsa y OOy4YaOIIUXCS COBEPUICHCTBYETCS SMOIIMOHATBHBIN
MHTEIUICKT, MPEATOJIaralonnii chOPMUPOBAHHOCTE!

CaMOCO3HAaHUs, BKJIIOYAIOIIETO COCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE,
BHJIETh HAINPABJICHUS Pa3BUTHs COOCTBEHHON IMOIIMOHATILHOM Cepbl, ObITH YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHUS, BKIFOYAOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSIBIIATH
TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIlMM, BKJIIOYAIOLIEH CTpeMJIEHHME K JOCTHKEHHIO L€ U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JAEHCTBOBATh UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

AMIATHM, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE ApPYTuX,
YUUTBIBATh €TI0 IPHU OCYIIECTBICHUHU OOIIEHHS], CHOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHHIO;

COITMAIbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C JIPYTUMU
JOIbMU, 3a00TUTHCSI, TPOSBISATH MHTEPEC U pa3pemiaTh KOHPIUKTHL.

INPEAMETHBIE PE3YJIBTATDI

K konny obydenus B 10 kiacce npeaMeTHble pe3ysabTaThl Ha 6a30BOM YPOBHE JOJDKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH y OOyUAIOLINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MeCTO (U3UKU B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHHKH M TEXHOJIOTHM, B MPAKTHYECKOU
NESTEIbHOCTH JIIOJIEH;

YYUTHIBATh T'PAHULIBI TPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJeNeil: MaTepuaibHas TOUKa,
MHepLHUalbHas CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, WICATbHBIN ra3, MOAEIH CTPOCHUS
ra3oB, *HUAKOCTEN U TBEPIBIX TeJl, TOUCYHBINA 3JIEKTPUUECKHUM 3apsij MPHU pelieHuu (pU3NIECKUX
3ajay;

pacro3HaBaTh (QU3MYEeCKHe SBICHUS (IIPOLEcChl) U OOBSACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUUECKON TEOPUM CTPOEHUS BEIIECTBA U AJIEKTPOAVMHAMMKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE IBM)KEHHE, CBOOOIHOE MajJieHue Tell,



JBUKCHHE 110 OKPY>KHOCTHU, MHEPIIUs, B3aUMOecTBHE T, Tu(y3usi, OpOyHOBCKOE IBIIKEHUE,
CTPOCHHUE KUIKOCTEH W TBEPABIX TEJ, N3MEHEHHE 00bEMA Tel NP HarpeBaHUM (OXJIAXKICHUH),
TEIUIOBOE PABHOBECHE, HCHAPEHUE, KOHJCHCALMA, IUIABJIEHUE, KPUCTAIUIM3aUUs, KHUIIEHUE,
BJIAKHOCTh BO3/1yXa, TOBBIIIEHUE JIaBJICHUSA ra3a IMpu €ro HarpeBaHUM B 3aKPBITOM COCY/JI€, CBSI3b
MEXKy NapaMeTpaMHu COCTOSIHHSI ra3a B HM30NPOLIECCAX, DJIEKTpU3aLUs TEJ, B3aUMOJCUCTBUE
3aps0B;

OTHUCBHIBATh MEXAHMYECKOE JBMKCHHUE, HCIOIb3Yys (PU3MUYECKHE BEIIMYMHBI: KOOPJMHATA,
MyTh, MEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJla, UMIYJIbC TeJla, KUHETHYEeCKast
SHEprusi, MOTCHIMATbHAS JHEPIHs, MeXaHW4yeckas paboTa, MEXaHWYECKash MOIIHOCTh; IPHU
OTHMCAHUH MPABWIBHO TPAKTOBATh GU3HMUECKHI CMBIC UCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAUYCHUS
W CJIMHHUIIBI, HAXOIUTh (OPMYIIBI, CBSA3BIBAIOININE JAHHYIO (DU3HUECKYIO BEIHYMHY C JPYTHMH
BEIIMYMHAMM;

ONMCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUSA, WCIOIb3YS
(bu3MYeCKMe BEIMYMHBL: JaBJIEHWE Trasza, TeMIeparypa, CpeIHss KUHETHYECKas >SHEprus
Xa0TUYECKOr0 JBHMXKEHUS MOJIEKYJ, CpPEIHEKBaJApaTUYHAsA CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIUIOThI, BHYTPEHHsISI dHEprus, padora raza, Kod(OPHUIMEHT MOJEe3HOro AEHUCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHKUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJTUYHH,
UX O0O03HAUEHUS M EOUHUIIBI, HAXOAUTHb (OPMYIbI, CBS3BIBAIOIIME JaHHYIO (PUIUUYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYUHAM;

ONKMCHIBATh M3YYEHHBIC JJIEKTPUUYECKHE CBOMCTBA BEILECTBA W AJIEKTPUYECKUE SIBJICHUS
(mporecchl), UCHONB3YS (PU3UUYECKUE BEIMUYMHBL: AJIEKTPUUYECKUHN 3apsijl, 3JIEKTPUUYECKOE IOJIE,
HanpspDKEHHOCTh  TMOJISI, MOTEHUMANI, Pa3HOCTh MOTEHIMUAJIOB, MPH OMNHCAHWU MPABUILHO
TPaKTOBaTh (PUINYCCKUN CMBICT WCIOIB3YEMbIX BEJIMYUH, WX OOO3HAYCHHSI W CIUHUIIGI,
yKa3bIBaTh (JOPMYIIBL, CBA3BIBAIOININE TaHHYIO PU3NYECKYIO BEIMYMHY C APYTUMU BETMYUHAMU;

AHATM3UPOBATh (HU3MUECKUE TPOLECCHI U SIBJICHUS, WCIOJB3Yys (DU3MYeCKHe 3aKOHBI U
NpUHIMNEL: 3akoH BcemupHoro tsarotenus, [, Il m III 3akonsr HproTOHaA, 3aKkOH coXpaHEHHS
MEXaHUYECKOW PHEPTUHU, 3aKOH COXPAHEHUS] UMITYJIbCA, TPUHLIHUI CYNEPIO3ULIAHA CHUJI, IPUHIIUI
paBHONPaBUsI UHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEIHEW KHUHETUYECKOW JHEPrHHM TEIMJIOBOTO JBHXKEHUS
MOJIEKYJT C a0CONIOTHON TeMIepaTypoil, mepBblid 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOT0 3apsiaa, 3aKkoH KynoHa, mpu 3TOM pa3indarh CI0BECHYIO (OPMYITUPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKoe BBIPAKEHUE U YCIOBUS (TpaHUIIbl, 00IaCTH) MPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHIIUIIBI ACUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pasnuyaTh YCIOBUS UX O€30MAaCHOTO UCIOJIb30BAHUS B IOBCETHEBHON KU3HH,

BBITIOJHATh JIKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUH U TIPOIECCOB C
WCTIONB30BAaHUEM TPSAMBIX W KOCBEHHBIX U3MEPEHMH, Tmpu ITOM  (HOPMYIUPOBATH
npo0GieMy/3aqady v TUIIOTe3y y4eOHOTr0 IKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MIPEIOKEHHOTO
000pyI0BaHUs, TPOBOJIUTH ONBIT U (DOPMYITUPOBATH BHIBOJIHI,

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE H3MEpPEeHHUs (PU3MYECKHX BEIMYUH, TPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO HM3MEpPEHHUs] W HCIOJIh30BaTh HM3BECTHBIE METOJIBI OICHKH
MOrPEIIHOCTEN UBMEPEHUN;

MCCJIEI0BATh 3aBUCHMOCTH MEXKY (PU3MUECKUMU BETUYHMHAME C UCTIOJIb30BAaHUEM MTPSMBIX
W3MEpEHUll, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATH Pe3yNbTaThl MOTYyYEHHOU
3aBUCHUMOCTH (PH3UYECKUX BEJIMYMH B BUJIE TAOIUI] U TpadUKOB, Ie€JaTh BEIBOJBI 110 pe3ybTaTaM
HCCIICIOBAHUS;

coOnrofarh mpaBuia O€30MacHOTO TpyAa MPU MPOBEISCHUM HCCIEIOBAHMA B paMKax
y4eOHOTO DKCIMEepPUMEHTa, Y4eOHO-HCCIICIOBATEILCKOW ©  TPOEKTHOW JIeATEThHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENbHBIX YCTPOUCTB U JTA0OPaTOPHOTO 00OPYIOBAHHS;

pemate pacuéTHhIE 3aJaud C SIBHO 3aJaHHON (DU3MYECKOW MOMAENBI0, HCIONb3Ys
(u3MYecKre 3aKOHBI M MIPUHITUIIBI, HA OCHOBE aHajM3a yCJIOBUS 3a/1auyd BHIOMpATh (QU3HUUECKYIO
MOJIeTIb, BBIICIATh (U3MUYECKHUE BEITUYMHBI U (HOPMYINBI, HEOOXOAMMBIE Ui €€ pelIcHHS,
MPOBOJIUTH PACUYETHI M OLICHUBATh PEATbHOCTH MOJYYCHHOTO 3HAYCHHS (PU3MUECKON BEJTNUUHBI;



pelaTe KauyeCTBEHHBIE 3aJauM: BBICTPAWBATH JIOTMYECKU HEIPOTUBOPEUUBYIO ILIEMOYKY
paccyXIeHUi ¢ OMOpPOoil Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKHE SIBIICHUS;

MCIOJIb30BATh MPHU PEUICHUH YyUeOHBIX 33/1a4 COBpPEMEHHbIE HH(DPOPMAIIMOHHBIE TEXHOJIOTUU
JUIS TIOMCKa, CTPYKTYpUPOBaHUsS, HHTEPIPETAlMd W MPEJCTaBICHUS Y4eOHOM M HaydHO-
MOMYJISIPHON HH(OPMAIUH, TOTYYSHHON U3 PA3IUYHBIX HCTOYHUKOB, KDUTUYECKH aHATN3UPOBAThH
MoJiy4aeMyro HHGOpMaIHIO;

NPUBOIUTH TPUMEPHI BKIIAJAa POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA 110 (PU3HKE B MOBCETHEBHOM KHU3HH 151 00ECTICUCHHS
0€30MacHOCTH IIpU OOpALIEHUH ¢ MPUOOPAMU M TEXHUYECKUMU YCTPOMCTBAMH, IJISi COXPAHEHUS
3/10pOBbS U COOJIIOIEHNS HOPM 3KOJIOTHYECKOT0 ITOBEACHUSI B OKPYXKAIOLIEH cpee;

paboTaTh B rpyMIie C BHIMOJHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, IJITAHUPOBATh PadOTy
TPYIIBL, PAlMOHAIBHO paclpeneNniarTh OOf3aHHOCTH M IJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYAlUSX, aJICKBaTHO OLICHMBATh BKJIAJ KaXXJIOIO M3 YYaCTHUKOB TI'PYIIIBI B
pelieHre paccMaTpuBaeMON IPOOJIEMBI.

K xonmy obyuenus B 11 Kjacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUAIOIINUXCSI YMEHHU:

JEMOHCTPUPOBATh HA MpHUMEpax pojb U MecTo (PU3MKU B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOU KApTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHMKU U TEXHOJIOTMH, B IPAKTUYECKOU
JEeSTeNbHOCTH JIFOJIEH, IeIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUYUTHIBATh TPaHUIBl MPUMEHEHHUS W3YYCHHBIX (DU3UYECKUX MOJENEH: TOYCUHBIN
AIEKTPUYUECKUM 3apsifl, 1y4 CBETa, TOUCUHbIA HCTOYHUK CBETA, S/I€pHAsi MOJIENIb aTOMA, HYKJIOHHAS
MO/IETIb aTOMHOTO si/ipa MPYU pPEeLIeHUH (PU3NUYECKUX 33]1a4;

pacrno3HaBaTh (QU3WYECKHE SIBICHUSA (IIPOLECChl) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKHN U KBAaHTOBON (DU3MKHU: 3JEKTpUUECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JEKTPOMArHUTHAas
WHIYKIMS, AeMCTBME MAarHUTHOTO TMOJsI Ha NPOBOJHUK C TOKOM M ABWXKYIIMICS 3apsf,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA, OTPaKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus | MOJApU3alMs CBeTa, JAUCIEpPCHsl CBeTa,
dotoanexktpuyeckuit 3pdext (pororddekr), cBeToBOE AaBlieHNE, BOSHUKHOBEHHE JINHEHYATOTrO
CIIEKTpa aToMa BOAOPOJa, €CTECTBEHHAs! M UCKYCCTBEHHAs! palO0AKTUBHOCTb;

ONMCHIBATh M3YyYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MAarHUTHbBIE, ONTHYECKHE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIUYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SBIEHHS (TPOLIECCHI),
UCHoNb3ysl (U3MUECKHE BEIMYMHBL: DBJEKTPUUYECKUM 3apsl, CHUjla TOKa, JJIEKTPUYECKOE
HaIpPsDKEHNE, DJIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh IIOTEHIIMAJIOB, MIEKTPOIBUKYILAS CUIIA,
pabora TOKa, MHAYKIMS MarHUTHOTO Imousid, cuiga Ammepa, cuia JlopeHna, MHAYKTHBHOCTh
KaTyIIK{, SHEPTHsl 3JEKTPHUUYECKOr0 M MAarHUTHOTO MOJIeH, mepuoJl M YacTtora KojeOaHUil B
Koje0aTeIbHOM KOHTYpE, 3aps] U CHUjla TOKa B MPOLECCe TAPMOHMUYECKUX 3IEKTPOMArHUTHBIX
KosnebaHul, (POKyCHOE pacCTOSIHHME M OINTHYeCKas CUia JIMH3bI, NMPU ONMHUCAHUM MPABUIIBHO
TPakTOBaTh (UINYECKUH CMBICT HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAUEHUS W EAUHMIIbI,
yKa3bIBaTh (JOPMYIIBI, CBA3BIBAIOIINE NaHHYIO PU3NYECKYIO BEIUYUHY C APYTUMH BETUYUHAMU;

ONHUCBHIBATh M3y4YCHHbIE KBAHTOBBIC SIBIEHUS M TMPOILECCHI, HCIONB3YS (PU3UUECKUE
BEJIMYUHBI: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, SHEPrus U
UMIynsC (OTOHA, MEpPUOJ TMONypacmaaa, dHEPrus CBSI3M ATOMHBIX SJep, MPH OMUCAHUH
MPaBWIbHO TPAaKTOBaTh (DU3MUECKUNH CMBICT HCHOJb3YEMBIX BEJIMYMH, UX OOO3HAUECHUS U
€IMHUIIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINE JAaHHYIO (PU3NYECKYIO BEIUYMHY C JIPYTHMH
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aQHAIM3UPOBATh (PU3MUECKHE IPOLECChl M SIBICHUS, UCIONB3Yys (PU3MYECKHe 3aKOHBl U
OpUHUMIBL  3akoH Owma, 3aKkoHBl IIOCJIEOBATEIBHOTO M IAPaUIEIBbHOTO COCAUHEHMS
MPOBOJHUKOB, 3aK0H Jlkoyns—JIeHna, 3aKOH AIEeKTPOMAarHUTHOW WHAYKIHUH, 3aKOH



MPSIMOJIMHEHOTO PACIpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe DiHIITeHA 11 PoTo3hdekTa, 3aKOH COXpaHEHUS SHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS AJIEKTPUYECKOrO 3apsj]ia, 3aKOH COXPAHEHHUs MAacCOBOI'O YHCIA,
nocrynatel bopa, 3akoH paJMOaKTUBHOIO pacmaja, IpU O5TOM pas3inyarh CIOBECHYIO
(GOpMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE M YCIOBHs (TpaHMIbI, OOIACTH)
MIPUMEHUMOCTH;

OTIpe/IeNIATh HAIpaBJICHUE BEKTOpPa WHAYKIIMM MAarHUTHOTO TOJS MPOBOJHHKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenna;

CTPOUTBH M OINUCHIBATh M300paKEHHE, CO3aBAEMOE IUIOCKHM 3€pKajloM, TOHKOW JTMH30M;
BBITMOJHATH AKCIEPUMEHTHI 10 UCCIETOBAaHUIO (PU3MUECKUX SBJICHHUM U MPOLIECCOB C
UCIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEpEHWH: Tipu ITOM  (HOpMYyIUpPOBATH
npo0iieMy/3aqady v TUIIOTE3y yueOHOr0 IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 IIPEIOKEHHOTO

000pynOBaHUsl, MPOBOIUTE OIBIT U (DOPMYIIUPOBATH BHIBOIBL;

OCYIIECTBIISITh NpPSIMbIE M KOCBEHHbIE H3MEpPEeHHs] (PU3NYECKUMX BEIUYMH, MPU STOM
BBEIOMpATh ONTHMAJBHBIA CHOCOO HM3MEPEHUsS W HCIOJb30BaTh H3BECTHBIE METOABI OIICHKHU
MOTPEIIHOCTEH U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PM3UUYECKUX BEIHUYUH C UCIIOJIb30BAHUEM IMPSMBIX U3MEPEHUH:
IpH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHpPOBATh Pe3ydbTaThl MOJIYYECHHOW 3aBUCUMOCTHU
(Gu3MUeCKUX BEIMYUH B BHUAC TaOiuil W TpaduKOB, JACNaTh BBIBOJLI IO pPe3yiIbTaTaM
UCCIIEIOBAHMUS;

coOnronarh mnpaBuia O€30MAaCHOTO TpyAa INpPU IPOBEIECHUU HCCIEJOBAHMM B paMKax
y4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-HUCCIENOBATEIbCKOW W MPOEKTHOM NIeATENbHOCTH C
HCI0JIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a0OpaTOPHOro 000PYIOBaHMS;

pemate pacu€THble 3a7aud C SIBHO 33JaHHON (PU3MYECKOW MOMAENbI0, HCIONb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4d BBIOMPATh (PU3HUYECKYIO
MOJI€Tb, BBIICIATh (U3UYECKUE BEIMYMHBI U (OPMYIbI, HEOOXOAMMBIEC IS €€ peIIeHHs,
MPOBOJIUTH PACUYETHI M OLICHUBAThH PEATbHOCTH MOJYYEHHOTO 3HAYCHHS (PU3MUECKON BETUYUHBI;

pemarb KauyeCTBEHHbIE 3aJaud: BBICTPAWBaTh JOTUYECKH HEMPOTUBOPEUYHMBYIO LEMOYKY
paccyXJIeHHi ¢ OTIOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

MCIIONIb30BATh MPU PEUICHUH YUeOHBIX 33/1a4 COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUU
JUISL TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAlMM W TPEACTABJICHHUS Yy4eOHOWM W Hay4dHO-
MOMYNIAPHOM MHPOPMAIINHU, TIOTYYEHHON U3 Pa3TUYHBIX HICTOYHUKOB, KpUTHUECKU aHAIM3UPOBATh
M0JIy4aeMyro HHPOPMAaIHIO;

OOBSICHATH IPUHIUIIBI ACHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKHUX YCTPOUCTB, pa3inyaTh
yCIOBUS UX O€30MaCHOTO UCTIOIh30BaHMS B TOBCETHEBHOM KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BbACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3HKE B TOBCEAHEBHOW KU3HU U1 OOeCTieueHus
0€30MacHOCTH TIPU OOpPAIIEHUH C TPUOOPAMH M TEXHUYECKUMHU YCTPOHUCTBAMHU, IS COXPAHEHUS
3/10pOBbS U COOJIIOICHNS HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY>Karouleil cpee;

paboTaTh B rpyMIe C BHIMOIHEHHEM Pa3IUYHBIX COLUATBHBIX POJICH, MJIaHHPOBATH PabOTy
IpyNNbl, palMOHAIbHO pacupenensTb OOf3aHHOCTM U IUIAHUPOBATh JIEATENbHOCTH B
HECTaHJApPTHBIX CHUTYAIHMsIX, aJ€KBATHO OIICHWBATHh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpUBaeMOi IPOOIEMBI.

4. TEMATHYECKOE IINTAHUPOBAHHUE

Nen/m | HawmmeHoBaHue pa3fenoB ¥ TEM KonnuecTtso yacos, OnexTpoHHBIE (IHU(PPOBHIE)
OTBOJAMMBIX Ha OCBOCHHE 00pa3oBaTebHbIE PECYPCHI
Ka)XJJ0T0 pa3ferna ¥ TEMBbI




1| 2 | 3 | 4

10 kaace (684)

PA3JEJI 1. PU3UKA U METOAbI HAYUYHOI'O TIO3HAHMUSI (2 4).

1. |Duswka 1 METOIBI HAYYHOTO 2 http://school-collection.edu.ru/collection
[IO3HAHMS http://fcior.edu.ru

butnnorexal [OK
https://m.edsoo.ru/7f41bf72

PA3JIEJI 2. MEXAHHKA (18 u)

2.1 |Kunemaruka 5 http://school-collection.edu.ru/collection
http://fcior.edu.ru

butimorexal [OK
https://m.edsoo.ru/7f41bf72

2.2 |dunammuxa 7 http://school-collection.edu.ru/collection
http://fcior.edu.ru

bubanorekal [OK
https://m.edsoo.ru/7f41bf72

2.3 |3aKOoHBI COXpAaHEHHS B MEXAHUKE 6 http://school-collection.edu.ru/collection
http://fcior.edu.ru

bubanorekal [OK
https://m.edsoo.ru/7f41bf72

PA3JEJI 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMMUKA (24 4)

3.1 |OcHOBBI MOJIEKYIISIPHO- 9 http://school-collection.edu.ru/collection
KHHETHYECKO# TeOpUH http://fcior.edu.ru

butnnorexal [OK
https://m.edsoo.ru/7f41bf72

3.2 |Tepmomuuamuka. TermmoBsie 10 http://school-collection.edu.ru/collection
MAIIHHbI http://fcior.edu.ru

bubanorekal [OK
https://m.edsoo.ru/7f41bf72

3.3 |ArperaTtHbie COCTOSHHS BEICCTRA. 5 http://school-collection.edu.ru/collection
®a30BbIE TEPEXO/IBI http://fcior.edu.ru

buoanorekal [OK
https://m.edsoo.ru/7f41bf72

PA3/IEJ] 4. DJEKTPOJIUHAMMUKA (22 u)

4.1 [dmekTpocraTHKa 10 http://school-collection.edu.ru/collection
http://fcior.edu.ru
4.2  [[TocTosSHHBII TEKTPUUECKHUI TOK. 12 http://school-collection.edu.ru/collection
TOKH B pa3iIH4HBIX Cpeax. http://fcior.edu.ru

Pe3eps (2 4)

KontpoabsHbix pador — 3, JlabopaTopHbIX padoTt - 3

11 kiacc (68 4)

PA3JIEJI 4. DJIEKTPOJUHAMUKA (114)

4.1 |MarHuTHOE TIOJIE. 11 http://school-collection.edu.ru/collection
DNeKTPOMAarHUTHAS WUHAYKLHUS http://fcior.edu.ru
butimorexal [OK

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

PA3JEJI 5. KOJIEBAHUS U BOJIHBI (24 4)

5.1 |MexaHuuyeckue U 10 http://school-collection.edu.ru/collection
AJIEKTPOMarHUTHBIC KOJeOaHuUs bubimorexkal [OK
https://m.edsoo.ru/7f41bf72
5.2 |MexaHU4YECKHE U IICKTPO- 5 http://school-collection.edu.ru/collection
MArHATHEIC BOJIHBI http://fcior.edu.ru
buoanorekal [OK
https://m.edsoo.ru/7f41bf72
5.3 |Onruka 10 http://school-collection.edu.ru/collection
bubmmorexkal [OK

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

PA3JIEJI 6. OCHOBBI CIEIITUAJIbHOW TEOPUHA OTHOCUTEJIBHOCTH (4 u)
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6.1 |Ocnosel CTO 4 http://school-collection.edu.ru/collection
http://fcior.edu.ru

bubanorekal [OK
https://m.edsoo.ru/7f41bf72

PA3JIEJI 7. KBAHTOBASI ®U3HUKA (15 4)

7.1 |DneMeHTBI KBAHTOBOM ONTHKU 6 http://school-collection.edu.ru/collection
7.2 |Crpoenme atoma 4 http://fcior.edu.ru
7.3 |AtomHoe smpo 5 bu6mmorexal [OK

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

PA3JEJ 8. DJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU (7 1)

8.1 |DneMeHTHI aCTPOHOMHH U 7 http://school-collection.edu.ru/collection
acTpoM3uKH http://fcior.edu.ru
butnnorexal [OK

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

OBOBHIAIOHIEE IOBTOPEHMUE (44)

Peseps (3 4)

MNTOI'O|136 gacos KoHTponbHBIX padoT -4

JlabopaTopHbIX paboT-7

YYEBHO-METOAUYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIO NMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI V11 YYHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosue b.b., Corckuit H.H. nox penakiueit
[Tapdentberoit H.A., AkuronepHoe o61mectBo «M3marenscrBo «lIpocBemenue»
» Gusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penaxuei
[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aarenberBo «IIpocBerieHuney

Vuebnuk. @uznka. 10 (11) xn.: /aBt. Mskumes I'.5. u ap. — Yuebn. J{ns obmeodpaszoar. yueO.
3aBeaeHuit. — M.: JIpoda, 2006.

Vuebnuk. @uzuka. 10 (11) xn.: /aBT. KacesaoB B.A. — Yue6n. [{ns obmieodpasonar. yueoO.
3aBeaeHui.- M.: [lpoda, 2003.

COopnuk 3anad no ¢usuke: Jnst 10 — 11 k1. oOmeodpa3oBarenbHbIX yupexaeHui /apt. A.Il.
PeivMkeBuy. — M.: JIpoda, 2002.

COopnuk 3anad no ¢usuke: st 10 — 11 k1. 061eo0pa3oBaTeabHBIX YIPEIKACHHM /COCT.
I''H.Crenanosa. — M.: [Ipocsemnienue, 2004.

XannanoB M.H., Xannanosa T.A. EI'3-2006. M.: «Dx3ameny, 2006.
®usnka. Tectrl. 10 — 11 knaccesl: Yueono-metoguueckoe nmocooue /H.K. I'mangeimesa, M. 1.
Hypmuncknii, A.W. Hypmunckuii u ap. — M.: Ipoda, 2003.
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