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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o (¢u3uke 0a30BOTO ypOBHS Ha YpPOBHE CpEAHEro oO0mero o0pa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHON mporpamMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
denepanbHOl paboyeidl MporpaMMbl BOCHUTAHHMS W KOHLEIIMU MPENoJaBaHusl y4eOHOTro
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpamMMmbl 1Mo (U3MKE HAmpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydaroutuxcsi 10—11 kmaccoB npu oOydennu ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpedoBarusm @I'OC COO k muaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeIMETHBIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb DPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKHM: JIMYHOCTHBIE, MeETalmpeIMETHbIE, IpeIMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3ukKe BKIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOGHHS Kypca (u3uMku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yIbTaThl MO rojlaM O0yUYEeHHUS;
coJiepkanue yueOHoro npeameta «Du3nka» 1o rogam o0ydeHus..

dusnka Kak Hayka 0 HanboJsee 0OmKUX 3aKOHAX MPUPOJIbI, BBICTYIAs B Ka4e€CTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MUpE.
IkonpHBIA Kypc (U3UKH — CHCTEMOOOpA3yIOlUi /sl €CTECTBEHHO-HAYYHbBIX Y4eOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TMOJYYEHHsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(hopMupOBaHUE ECTECTBEHHO-HAYYHON KApTUHBI MHUpa 00yJaronuxcs, B GopMuUpoBaHUE YMEHUH
MIPUMEHSTh HayYHBI METOJ MO3HAHUS MPU BBIIIOJHEHUH UMU Y4EOHBIX UCCIIEI0OBAaHUM.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obiiero oOpa3oBaHus MOJIOKEH Pl UIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX Pa3AesioB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HEll MaTepuan Kypca Gu3uku 0ObeAUHEH BOKPYT
¢busznueckux Tteopuil. Bemymmum B kypce sBhsiercss (GOpMUpOBAaHHME MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoesn cymanumapusayuu. EE peanuzanus mnpeanoyiaraeT MCHOJb30BaHWE T'yMaHUTapPHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKIMU, HDABCTBEHHBIMU U IKOJOTHUECKUMU ITPOOIeMaMHu.

Hoes npuknaonoti nanpaenennocmu. Kype ¢pusuku npeamnonaraet 3HaKOMCTBO € HTMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peaausyercs IOCPEACTBOM BBEJCHHS 3JEMEHTOB COJEpXKaHMUS,
MOCBSIIEHHBIX 3KOJOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkxkKe 00CyXIeHHUs MPoOJIeM PallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (PM3MKH Ha YpPOBHE CpeaHero oOIero oopa3oBaHUs
ABIISAIOTCS (u3ndeckue Teopuu ((hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nyeckoil TeopuH, posM (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX
MIPECTABICHUSX O NPUPOJE, TPAaHULAX NMPUMEHMMOCTU TEOpPUM, A ONMCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-JIeITETbHOCTHBIN MOX0 B Kypce (DM3MKH peau3yeTcs Mpexae BCero 3a CUET
OpraHu3aluy 3KCIIEPUMEHTAIBHON JesTeIbHOCTH oOyuatomuxcs. s 0a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCIHOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U



na0opaTOpHBIX PabOT, KOTOpbIE B TMporpamme Mo (usuke 0oOBEAMHEHBI B OOLIUI CHUCOK
YUYCHHUYECKUX MPaKTHUECKUX paboT. BrlaeneHne B yka3aHHOM IEpeyHe J1abopaTopHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OILIEHKH, OCYIIECTBIIACTCS yYaCTHHKAaMHU 00pa30BaTEIbHOTO
nporecca UCX0s U3 0COOEHHOCTEH TUIaHUPOBAaHMS M OCHAIeHUs KabuHeta ¢usuku. [Ipu sTom
oOecrieynBaeTcss OBJIAJCHHE OOYYAIOIIMMUCS YMEHHUSMHU HPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (PU3UYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB II0 MPOBEpKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHue yaenseTcsl peHIeHNI0 Pacy€THBIX W KadeCTBEHHBIX 3a1ad. [Ipu stom
IUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJIIIOTCS 3[4 C SIBHO 3aJlaHHON (PM3MYECKON MOJIEIBIO,
MO3BOJISIONINE MPUMEHSATh H3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaK ¥ HHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. i1 KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TMPOTeKaHWs (U3NYECKUX SBICHUH M TPOIECCOB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJENH ISl CUTyalliu MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ T1peboBanuamu PDPI'OC COO k MarepuanbHO-TEXHUYECKOMY
obOecnieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbIM YpOBEHb Kypca (PM3MKHM Ha YpPOBHE CPEIHETO
o0miero o0pa3oBaHMs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOWHeTa (U3WKH WM B
YCTIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B xabunere
(bU3HMKHN T0KHO OBITH HE0OX0aUMOE 1abopaTopHOE 000PYAOBaHKE ISl BHIIOJHEHUS YKa3aHHBIX
B TporpaMMe Mo (U3NKE YYEHHUECKUX TPAKTHYECKUX pabdOT H JIEMOHCTPAIMOHHOE
00opy0BaHME.

JlemoHcTparnmionHoe 00opymoBaHnue (OPMHUPYETCS B COOTBETCTBHU C TMPUHIIMIIOM
MUHUMAaJILHON JOCTATOYHOCTH W 00ECTIeUYMBAET TOCTAHOBKY IEPEUUCICHHBIX B MPOTpaMMe TI0
¢u3nKe KITFOYEBBIX JEMOHCTpAIMH ISl HMCCIEIOBAHUS HM3y9aeMbIX SIBJICHHH M IPOIECCOB,
SMIUPUYECKUX U (PYHIaMEHTANbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 00OpyAOBaHUE IJIsl YYEHUUYECKUX NPAKTHYCCKUX paboT (opmupyercs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB U OOecreynBaeTcs B pacyére OJHOTO KOMILIEKTAa Ha ABYX
oOyJarormuxcsi. TemMaThyeckue KOMIUIEKTBI JIa0OpaTOPHOTO O0O0O0PYIOBaHUS JOJKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOpHil.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
dbopMupoBaHHE HHTEpeca U CTPEMJICHUS OOYYarOIIMXCS K HAayYHOMY H3YYEHHIO MPHUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;
pa3BUTHE NPEICTABICHUN O HAYYHOM METO/JIE MO3HaHUSA U (OPMHUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3Y4YeHHUS OCHOB CTPOCHHUS MaTepuu
1 (yHIaMEHTAIIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHre YMEHHI OOBSCHATH SBIEHUS C HCIOJIb30BaHHEM (PU3MYECKUX 3HAHUU H
HAyYHBIX JI0Ka3aTeJIbCTB;

dbopMupoBaHHE TPEACTABICHUNA O PONHM (DU3MKHU IS Pa3BUTHUS JIPYTHMX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHIl.

JlocTkeHne ATHX LieJedl oOecreunBaeTcs pelIeHHeM CIEAYIOUIMX 3aJad B Ipolecce
M3Yy4eHHUs Kypca (PU3UKU Ha YPOBHE CpeIHEro o0IIero 00pa3oBaHus:
npuoOpeTeHre CUCTEMBbl 3HaHUM 00 00LMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIFOYAs MEXaHWKY, MOJEKYIApHYIO (HU3UKY, ODICKTPOJAWHAMHUKY, KBAHTOBYIO (U3UKY U
3JIEMEHTHI aCTPO(U3UKH;
¢dbopMupoBaHHE YMEHUIl NPUMEHSTh TEOPETUYECKUE 3HAaHUSA s OOBICHEHUS (U3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEAHEBHON )KU3HU;
OCBOEHME CIIOCOOOB PELISHHUs PA3IMYHBIX 33724 C SIBHO 33JaHHOM (U3HUecKoil Moienblo, 3a1ad,
MOJIpa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/1aHue (PU3MUECKON MOJAEH, aJeKBATHOM YCIOBUSAM
3aJ1auu;

NOHMMaHUe (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, X BIMSHUSI Ha OKPYXKAIOIIYIO CPey;

OBJIAZICHWE METOJAaMHU CAMOCTOSITENIbHOTO IUIAHUPOBAHUS W TPOBENEHHS (U3NYECKUX
SKCMEPUMEHTOB, aHalIM3a W MHTepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JTOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTaTa;



CO3/IaHUE YCIIOBUW JUIA PAa3BUTUS YMEHHU IPOEKTHO-UCCIEAOBATEIBbCKOM, TBOPYECKOMN
JESITEIbHOCTH.

Ha wm3yuyenue ¢usukm (0a30BBI ypOBEHb) Ha YpOBHE CpEIHEro OoOIIero oOpa3oBaHUs
otBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEJIO).

[Ipemyaraemslii B mporpaMme no (pusuke nepeueHs J1ad0paTOpHBIX U MPAKTHIECKUX paboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JEJaeT BHIOOp MpoBeACHUs TabOpaTOpHBIX padoT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatOIIIXCsl.

COJEPKAHUE OBYYEHUA

10 KJIACC
Pazgea 1. @u3uka u MeTOAbI HAYYHOI 0 MO3HAHUS

®usuka — Hayka o mpupoge. Hayunele meToapl mo3HaHuUs OKpyxkaromero mupa. Poib
AKCIIEPUMEHTA U TEOPHH B TIPOILIECCE MTO3HAHMS PUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue ¢u3nyYecKuX sBIEHUN U mnpoueccoB. Hayunbie runotessl. Ousnyeckue
3aKOHBI U TeOpHH. [ paHUIIBI MPUMEHUMOCTU (PU3UIECKUX 3aKOHOB. [IpUHITUTT COOTBETCTBHSI.

Pons u mecto ¢usuku B (OpMUPOBAHMM COBPEMEHHOW HayyHOM KapTUHBI MHpa, B
MPAKTUYECKOUN ACSATETbHOCTH JIFOICH.

Jlemoncmpayuu

AHasnoroBbie U TU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHHE. OTHOCUTENBHOCTh MEXaHMYeCKOro mABuxkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpocTh (CpelnHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) W YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIUU HAa OCU CUCTEMbI KOOpAauHAT. ClloKeHHe NEepeMEIeHU 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpPHOE W paBHOYCKOpPEHHOE MpsMOJMHEHHOE nBIWKeHue. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSI MaTEPUAIbHON TOUKU OT BPEMEHH.

CBoOoiHOe majieHue. Y ckopeHrne CBOOOHOTO MaIeHus.

KpuBonuueitHoe aBwxkeHue. J[BMKEHHME MATEpUATIBHOM TOYKHM 1O OKPYXKHOCTH C
MIOCTOSIHHOM 1O MOJYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. llepuon u
yactoTa oOpameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCcTpOCTBA W MPAKTUYECKOE NPUMEHEHHUE: CIHUJIOMETpP, JBHKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE NIEpEIadu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KUHEMATUYECKUX XAPAKTEPUCTUK JIBUKCHUSI.

[IpeoOpazoBanue IBUKEHHIA ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hanpasnenne ckopocTy Ipu ABMKEHHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHune HepaBHOMEPHOTO JBUXKEHUS C LIEJIBIO ONPEACIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS ~ MEXAY  MOYTSIMH,  NOPOWJEHHBIMU  TEJIOM 32
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBukeHHs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuniun otHocuTensHOCTH ['anunes. 1lepbiit 3akoH HerotoHa. MHepunanbHble CUCTEMBI
OTCYETA.

Macca tena. Cwia. IlpuHnun cynepnosuuuu cwil. Bropoit 3akoH HprooTtona st
MaTepuanbHO TOYKU. TpeTuil 3akoH HbroTOHA U1 MaTEpUAJIbHBIX TOYEK.



3akoH BceMHupHOro Tarorenus. Cuna tsxectd. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenune. Buasl TpeHust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHHsl CKOJIBXKEHHUS U cuiia TpeHus nokos. Kospoumnuent tperns. Cuna conpoTHBICHUS
IIpU IBWKEHUH TeJa B )KUIKOCTH WM rase.

[MoctynaTensHOE W BpallaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MoMeHT cuiibl OTHOCHUTEIbHO OCH BpameHus. llnedo cumbl. YcinoBusi paBHOBECHS
TBEPAOTO Tela.

Texnuueckue yCTpoHCTBa U IPAKTUUYECKOE NPHUMEHEHHUE: NOJAUIUIHHUKY, IBM)KEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOSI, KAUYEHHS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U PE3MHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaAHEHUS 8 MEXAHUKE

NMmynsc MaTepualibHON TOYKH (Te€na), CUCTEMbl MaTepUaIbHBIX ToueK. VIMIynbc CUbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAHEHUS UMITYJIbca. PeakTHBHOE IBHKEHNE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunernveckast sHeprusi MatepuajbHONW TOUKH. TeopemMa 00 WM3MEHEHWH KHHETHYECKOU
SHEPrUH.

[ToTenumanesHas sHeprus. [loreHnuanbuas sueprus ynpyro n1eopMUPOBAHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teia BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanbHple U HEMOTEHLUATIbHBIE CHIBL. CBs3p PabOTHl HEMOTEHUUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKOM SHEPIUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUU.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckre ycTpoHCTBa M NMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexon moTeHIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne aOCOMIOTHO HEYNPYroro yjaapa C IOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHl CHUJIBI ¢ M3MEHEHHEM MEXaHMYECKOM »HEepruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.
Pa3nen 3. MonekyisipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOI MeopUul

OCHOBHBIE TOJIOKEHHS MOJIEKYIJIIPHO-KHUHETHUECKOM TEOPUH U MX ONBITHOE 00OOCHOBAHUE.
BbpoynoBckoe nBwkenue. uddysus. Xapaktep IBMKEHUS U B3aUMOJCHCTBUS YacTHUI]
BellecTBa. Mojenu CTpPOEHHs Ta30B, XKHMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojened. Macca m pasmepsl Mosekyn. KomuuecTBo BeliecTsa.
[locTosiHHAs ABorapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.



Mopnens uaeanpHOro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJIIPHO-KHHETUYECKOW Teopuu
UJeaNbHOTO ra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cCpeaHed KHUHETUYECKOW SHEpPruu
TEIUIOBOrO JBWKEHHUS dactul Tra3a. [llkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VpaBuenue MenaeneeBa—Kianeiipona. 3akon Jlanmerona. M3omporeccsl B UACaIbHOM Tas3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne U30MPOILIECCOB: N30TEpMa,
M30X0pa, n3obapa.

TexHudeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, JOKAa3bIBAIONINE JHCKPETHOE CTpPOSHHE BemIeCcTBa, (oTorpaduu MOJIEKyIT
OPraHU4YeCKUX COCTUMHECHUMU.

OmnbITe! 0 (P PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJIE€HUS ra3a Ha CTEHKH COCyAa.

OMBITHL, WJUTIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS UJI€aTbHOTO Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE H3MeEpeHHil 00bEéMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.

Tema 2. Ocnoevt mepmoouHamuKu

TepmonnHamuueckas cucteMa. BHYTpEHHsSIST SHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObI e€ m3MmeHeHus. KonmudecTBo TermoTel U pabota. BHyTpeHHSsT SHEpTHs 0JHOATOMHOTO
ujeanbHOTOo ra3a. Buel Teronepenaun: TeIIONPOBOJHOCTh, KOHBEKIHUS, U3TydeHHUE. Y IeNbHas
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IIpH TEIUIONEepeaaye.

[Tonsatue 06 ammabGatHOM mpouecce. IlepBbiii 3akoH TepmoauHamuku. [IpumMeHeHue
MIEpPBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. I padudeckas uHTepnperanus paboThl rasa.

Brtopoii 3akoH TepmoanHamMukyd. HeoOpaTHMOCTh MTPOIIECCOB B IPUPOJIE.

Tennossie MammHbl. [IpuHITUTIBL 1eHCTBUS TEIUIOBBIX MaruH. [IpeoOpa3zoBaHus SHEPTUHU B
TeroBbIX MarmuHax. KoaddummenT nonesnoro nerctus terioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MMOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEILIOIHEPT€TUKH.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEeHHEW SHEpPruu Tejla MPU COBEPLICHUH pPAOOTHI: BBIJIET MPOOKU U3
OYTBUJIKM TOJ ACWCTBHEM CXAaTOro BO3/yXa, HarpeBaHue 3Qupa B JATYHHOU TpyOke MyTEM
TpeHus (BUICOJEMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 1o aguabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOUHBI, IBUTATENI BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JBUTraTEIs.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue ynenbHOU TEII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeujecmea. Pazosvie nepexoont

[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOTIOTHAS U OTHOCUTEIbHAS
BIIQXKHOCTh BO3Myxa. HackllmeHHbI map. YaenpHas TEIuioTa mapooOpa3oBaHHs. 3aBUCUMOCTH
TeMIepaTypbl KUIIEHUS OT TaBJICHUS.

TBépnoe teno. Kpucrammmueckue u amopgHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBneHune u Kpucramumzauus. Y IeiabHas
TeruioTa riasnenus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOWCTBAa M MPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U IICHUXPOMETP,
KaJIOPUMETP, TEXHOJOTMM TOJYYEHHMs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTepHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MapOB.

Kunenue npu NOHU>KEHHOM JaBJICHUMU.



CriocoObl M3MEpPEHUs BIAKHOCTH.

HaGmoienne HarpeBaHust ¥ IJIaBJICHHS KPUCTALUTMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne OTHOCUTEIBbHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoamHamMuka

Tema 1. Inekmpocmamuka

DnekTpu3amusi Tel. OJEeKTpuueckuilt 3apsa. JlBa BuIa 3IIEKTPUUECKHX —3apsiIoB.
[IpoBOAHMKH, AUDTIEKTPUKH U TIOTYIPOBOAHUKU. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsija.

Bszaumopneiicteue 3apsaoB. 3akoH Kynmona. TodeuHblid  3iekTpUyecKud — 3apsn.
Onektpuyeckoe moJie. Hampsoxk€HHOCTh aekTpudeckoro mojs. [IpuHIun cyneprno3unuu
ANEKTPUYECKUX MoJieh. JINHIN HanpsKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabota cun osnekrpocrarumueckoro mons. [lotenmman. Pa3HOCTH  MOTEHIIMANOB.
[TpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUUECKOM TT0JI€. JuanexTprudeckast IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckre yCTPONCTBA W TPAKTUUYECKOE MPUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AJNIEKTPOCTATUYUECKAs 3alllUTa, 3a3€MJIEHHUE SJIEKTPONPHOOPOB, KOHIACHCATOP, KOMUPOBATHHBIM
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

VYeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

B3anmopericTBre Ha’IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3apPSHKEHHBIX TE.

[IpoBOAHMKHM B AIEKTPOCTATHYECKOM TOJIE.

DIIEKTpOCTaTUUYECKas 3alUTA.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATopa OT IUIONIAAM  IUIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuueckuit mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUNA TOK. YCIIOBHUS CYLIECTBOBAHUS JIEKTPUUYECKOTIO TOKAa. VICTOYHMKH TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LernH.

DneKkTpuyeckoe COIIPOTHUBIICHHUE. VY nenbHOE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaAIIIEIBHOE, CMEIIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH Jxoymns—Jlenna. MOMHOCTD 3JEKTPUUECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIa U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma i
MOJIHOM (3aMKHYTOI1) anekTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAJIIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKUil TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MIYYKOB.

[MonmynpoBoanuku. CoOCTBEHHAass ¥ TpPHUMECHas MPOBOJAUMOCTH MOJIYINPOBOJIHUKOB.
CgoiictBa p—Nn-nepexona. [lonynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B PAaCTBOpaX M paciiaBax »3JIEKTPOJMUTOB. ODJIEKTPOJIUTHYECKAs
JUCCOIaus. DIEKTPOJIN3.

DnekTpuyeckuil ToK B razax. CaMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN pa3psaa. MoJHus.
[nazma.

TexHuueckre ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEpPMETP, BOJILTMETP, PEOCTAT,
WUCTOYHUKHA TOKA, DIEKTPOHArpeBareibHble NPUOOPHI, DIIEKTPOOCBETHTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTUBIEHHUS, BAaKYyMHBIH  JIMOJA, TEPMUCTOPHI H  (HOTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIM 1IN0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSLKEHUS.



3aBUCUMOCTb CONPOTHUBJICHUSI LWJIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMeliaHHOE COEeIMHEHUE POBOIHUKOB.

[IpssMoe m3MepeHHe 3IEeKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblKaHME TIajabBaHUYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa ¥ NpOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS POBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeaHHOro CoeIMHEHHUS pE3UCTOPOB.

WN3mepenue  3neKTpOABMKYIIEW CHJIbl HMCTOYHMKA TOKA M €ro  BHYTPEHHETO
CONPOTHUBIICHUSI.

HaGnronenue anexkrponusa.

MexnpeamerHble CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce ocCyliecTBISETCS € y4€TOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIH (pakT, rumoresa, Qu3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAEHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: permieHue CUCTEMBbl  ypaBHEHWHW, JuHEWHas (QyHKIUA, Mmapaboiia,
runep06oia, ux rpaduku 1 cBOMCTBA, TPUTOHOMETpUYECKHE QYHKIIMHU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKUHWH Ha OCH
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

bBuonoeus: mexannyeckoe ABWKEHUE B KWUBOW mpupone, auddy3us, ocMocC, TEII000MeH
YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIadyt, TEIJIOBOE PAaBHOBECHE), IEKTPUUECKUE SBIICHUS B
YKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJN, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JICKTPOJIUTUYECKAS AUCCOIUALINS, TaIbBAHUKA.

l'eoepaghus: BNaXXHOCTH BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeodbpazoBaHue BIKEHUI ¢ UCHIOIH30BAHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHHKE, TOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHHUS HUMITyJIbCa B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUTATellb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4€HUSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHCIIE
HAHOMATEPUAJIOB, W  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEpP, JJIEKTpOHArpeBaTeibHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TATbBAHUKA.

11 KIIACC
Paznea 4. DuekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

IlocTossHHBIE MarHuThl. B3anMmonelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe THoOJe€.
Bexrop marauTHOM MHAYKUMK. [IpUHIMI Cylepro3uuy MarHUTHBIX MOJIE€H. JINHUKM MarHUTHOU
nHAyKnuu. KapTuHa TMHUI MarHUTHOW MHAYKIUY TOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJie NpOBOJHUKA ¢ TOKOM. KapTuHa nNMHMHM MHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKU C TOKOM.
OmneiT Opcrena. B3anmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynb M HampaBleHHE. J[BH)KE€HME 3apsDKEHHOM 4YacTULbI B
OJTHOPOJJHOM MarHuTHOM moJie. PaboTa cuiel Jlopenna.

SIBneHME DNEKTPOMArHUTHOM MHAYKIMU. [IOTOK BEKTOpa MarHMTHOM HHIYKLHUU.
DNEeKTpOoABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON HHAykuu dapanes.

BuxpeBoe anekTpuyeckoe moje. ONEKTPOABMKYHIAs CWIa HMHAYKIMM B IPOBOJHHKE,
JBIKYILIEMCS [IOCTYIIATEIBHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.



IIpaBuiio Jlenna.

NHnykTuBHOCTD. SIBJICHUE CAMOMHAYKIUH. DJIEKTPOIBUKYILAS CUJIA CAMOUHTYKIIHH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHbIE MAarHUThI,
AJIEKTPOMArHUTBHI, SJIEKTPOIBUTATEIb, YCKOPUTENU AJIEMEHTaPHbBIX YaCTHI], UHIYKIIHMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHUE AMEKTPOHHOTO MTy4YKa MAarHUTHBIM TI0JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHune AMEeKTPOMArHUTHON UHIYKITHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD IJIEKTPOJBIKYIIEH CHUIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBrieHNE CAMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomazHummHvle Koae0anus

KonebatenpHast cucrema. CBoOOgHBIE MexaHWYEeCKHe KosiebaHus. [apMoHUUecKue
konebanus. Ilepwon, wactora, ammumtyna u (daza konebanuid. [Ipy)KMHHBIH MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuii. [IpeBpamienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJICOAHUS B HICATHBHOM
KojeOaTeNbHOM KOHType. AHAJOTUS MEXIy MEXaHMYECKUMU M 3JIEKTPOMAarHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTUU B UACATHLHOM KoyeOaTelbHOM
KOHTYpe.

[IpencraBienue o 3aryxarolux KojeOaHusX. BbIHYXJIeHHbIE MEXaHHUUECKHUE KOJeOaHUs.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CHUHYCOUJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAMIPSHKCHUS.

Tpanchopmarop. [IpousBoncTBo, mepemaya M NOTPeOICHUE DIIEKTPUUYECKONW SHEPTHH.
DKOJIOTUYECKHE PUCKU TMPU MPOU3BOJACTBE dleKTpodHepruu. KymbTypa uCHOIb30BaHUs
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texnuyeckne yCTpOHCTBA U TMPAKTUYECKOE MPUMEHEHHE: OJICKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUU 3JIEKTporepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojebaTeIbHONW CHCTEMBI (IPYKUHHBIA WM MaTeMaTHUeCKUN
MasITHUK).

Habmronenue 3aTyxaromux KoneOaHuil.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANPSOKEHWsT OT BPEMEHH) JUIA
AIIEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc mpu mocnenoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KATYUIKM WHIYKTUBHOCTH U
KOHJIEHCATopa.

Mogenb TUHUAM 3IEKTPOIepeaaun.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIA MATBIX KOJIEOaHU Tpy3a HA HUTHU OT JTMHBI HUTH U
Macchl Tpy3a.



HccnenoBanue nEepeMEHHOro TOKa B ILE€NM M3  IOCIEAO0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHumMHble 60JIHbL

MexaHnyeckue BOJIHBI, YCIIOBUA paciipocTpaHenus. [lepuon. CkopocTs pacpocTpaHEHUs!
U januHa BoyiHBL. [lomepedynbie W TpoAOJbHBIE BOJHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBUS U3JIY4YE€HUs SJIEKTPOMArHUTHBIX BOJIH. B3aumMHuas
opueHTanusi BekTOopoB E, B, V B anektpomaruutHO#i BosiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXEHHE, TMpeIOMIICHHEe, TMoysgpu3anus, audpaknus, uaTepdeperuns. CKOpocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIkana 37M€KTPOMAarHUTHBIX BOJIH. [IprMeHEHHE AIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpunHIMIIBI pagoCBA3U U TeneBUAeHUA. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHuueckre yCcTpoiCTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBash JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJUONpUEMHHK, TEJIEBU3O0D,
anTeHHa, Tenedpon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

Habmtonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habnonenue nntepdepeHuny U Juppakiiii MEXaHUUYECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYIOM W YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — AJIEKTPOMArHUTHBIX  BOJH:  OTpPakeHUE, [MPEIOMIICHHUE,
noJsipu3anys, Judpakius, THTepdepeHITns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHeitHOE pacipoCTpaHEHHE CBETa B OJHOPOHOM Cpelie.
JIyud cBeta. ToueyHBIN HICTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpakeHUs cBera. IlocTpoeHune H300pa’keHUN B IIIOCKOM
3epKajie.

[Ipenomnenne cBera. 3akoHBl MpPENOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiienus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MOJIHOTO BHYTPEHHETO
OTpaKEHHUS.

Jucnepcus cera. CroxkHbINA cocTaB Oenoro ceera. L[BerT.

Cobuparonue u pacceuBaronue IuH3bI. ToHkas nuH3a. DOKYyCHOE pacCTOSHUE W
ONTHUYECKas cuiia TOHKOU JIUH3BL [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. GopMyna TOHKOW JIMH3BL. YBEIHYEHUE, TaBAEMOE JTMH3O0M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTTUKH.

BonnoBas ontuka. Uurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBHS
HaOIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUHUKOB.

Hudpakuust cera. JudpakuuonHas pemérka. YciaoBue HaOMIOAEHUS TJIaBHBIX
MaKCHUMYMOB TP MaICHUd MOHOXPOMATHUYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEHIETKY.

[lonspu3zanus ceera.

Texnudeckre ycTpocTBa M MPAaKTUYECKOE MPHUMEHEHHWE: OYKH, Jyma, QoToamnmapar,
MPOEKIIMOHHBIM ammapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAas OMNTHKA, IUGpPaKIMOHHAS
pemeéTKa, MoJsIpouI.

Jlemoncmpayuu

[IpsiMonMHENHOE paclpoCTpaHEHUEe, OTpaKEHUE M IMperomiieHHe cBera. OnTuyeckue
pUOOPHL.

[TonHoe BHyTpeHHEE OTpaxkeHne. Moiens CBEToBOA.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Mogenu MUKpOCKOTa, TEIECKOIIA.



Habmonenne naTepdepeHum cBera.
Hab6monenue nudpakiuu ceera.
Habmonenue nucnepcun cBera.
[TonyueHue cnekTpa ¢ HOMOIIbIO IPU3MBI.
[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
Habnronenue nossipu3anum cBeTa.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomol
N3mepenue nokaszaTesis IpeJoOMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.
HaGnronenue aucnepcun cera.
Pa3nes 6. OcHOBBI cClleMAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'pannupl IPUMEHMMOCTH KJIACCUYECKOM MeXaHUKH. [locTymaTel cnenuanbHOM TEOpHUH
OTHOCUTEJIbHOCTH: HMHBApUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEILHOCTH DUHIIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHHUE JITUHBI.
DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENSTUBUCTCKON YaCTUIbl. DHEPrUs MOKOSI.
Paszpnen 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. Gopmyna [Tnanka cBsi3u 3HEpruu POTOHA C €ro YACTOTON. DHEPrus U UMITYIIbC
dboToHa.
OtkpeiTne u wuccienoBanue (Goroddpdexra. Ombitet  A. I'. CromeroBa. 3akoHBI
dbotorddexra. YpaBuenue DitnmreitHa 1 Gotodddexra. «KpacHas rpanuma» Gororddekra.
JlaBnieaune cBeta. OmbrTe! I1. H. JleOGenena.
XUMHYECKOE IEUCTBUE CBETA.
Texnuyeckne yCTpoHCTBa W NpPaKTHUECKOE MpUMEHEHHe: (OTOIEMEHT, (OTONATUHK,
coJIHeUHas Oatapesi, CBETOIUOI.
Jlemoncmpayuu
®doTo3(PexT Ha yCTaHOBKE C IMMHKOBOW TIJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
CBeTOINOI.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -gactui. [lmanerapHas
mozens aroma. [loctynarel bopa. M3nydenue u nornomenue (GoTOHOB MpH Mepexojie aToMa ¢
OJIHOTO YpPOBHS HHEpruM Ha Jnpyroil. Buapl cnektpoB. CHeKTp ypOBHEH 3SHEpruu aroma
BOJIOpOJA.
BosHoBbIe cBoiicTBa yacTtull. Bosinbl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM Ayaanu3M.
CHOHTaHHOE U BBIHYXJICHHOE U3TyYEHUE.
TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIEKTPAJIbHbIA aHaIu3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Omnpenenenne QJIMHBI BOJHBI JIa3epa.
Habnronenue nuHeHuaThIX CIEKTPOB M3ITydeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
Habnronenue nuHeiuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JI0Ka3bIBAIOLINE CJI0KHOCTh CTpPOEHMS  sjpa. OtkpsiTHE
panuoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuto cocraBa pajdoakKTUBHOTO M3ITyYSHHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHue paquoakTUBHOCTH Ha JKUBBIE OPraHU3MEI.
OTkpeiTHE IPOTOHA U HeTpoHa. HyknonHas moaens sapa ['eiisenOepra—Banenko. 3apsia
anpa. MaccoBoe uucio aiapa. M3otomnsl.
Anba-pacnian. DIeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-uznyueHue. 3akoH
PaIMOaKTUBHOIO pacraja.



DHeprus cBs3M HyKJIOHOB B sijipe. SnepHbie cuiibl. JledekT Maccsl siapa.

SnepHble peakuuu. Jlenenve U CUHTE3 SEP.

Snepusiii  peaktop. Tepmosimepubiii cunte3. IIpoOneMbl W TNEPCIEKTUBHI  SIIEPHOM
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI AEPHOIN 3HEPTrEeTUKU.

OnemeHTapHble yacTULIbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOIIOCHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoAecTBUS. EqnHCTBO hr3ndeckoit KapTHHBI MHpa.

TexHuueckue ycTpolcTBa U NMPAKTUYECKOE NMPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBIN PEaKToOp, aToMHast OomoOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oranbel  pa3BuTUs  acTpoHomuu. [lpukinagHoe ¢ MHpPOBO33PEHUECKOE 3HAYECHHE
aCTPOHOMHUHU.

Bun 3Bé€3anoro He6a. Co3Be3ius, spkue 3BE3/bl, IIIAHETHI, UX BUJUMOE JBHKECHHUE.

ConneuHas cucrema.

Counnie. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEepUCTUKH. JluarpamMma «CHEKTpPaJIbHBIM KIJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
nocienoBareabHOCTU.  BHyTpenHee crpoenue 3BE31. CoBpeMeHHbIE MPEACTaBICHUS O
MPOUCXO0XKACHUU 1 BOJIIONMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [Tyte — Hama INanaktuka. [lonoxenne u asrxenne Cosaia B ['anakruke. Turst
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0606ma. PaszOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PeIMKkTOBOE M3Ty4EHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewménnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM TJIA30M C MCIHOJB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUI OTIpEeJIeNICHUs MOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u sipKue 3BE3/IbI.

Hab6mronenus B reneckon JIynsl, minanet, Mieunoro [1yru.

O6o0maronee NnoBTOpeHne

Ponp ¢u3umku u acTpoHOMUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIbHOH U
THYECKON cdepax IesTeNbHOCTH 4YeJNOBEKa, pojib W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4YHOW KapTUHE MHpa, poJib (GU3NYECKOW Teopuu B (POPMHUPOBAHUU
MpeJICTaBICHU 0 (PU3UYECKOI KapTUHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001IEM Psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTaBICHUN O IPUPOJE.

MexnpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kkijacce OCYIIECTBISETCS C Y4ETOM
COJIepKaTeNbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMH MAaTeMaTUKH, OHWOJIOTHUH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

MeosicnpeOomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, U3MEPEHNE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYeckhe (PYHKIHUU: CHUHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIMH Ha OCU KOOPMHAT, CJIOKEHHE BEKTOPOB, NMPOW3BOJAHBIC 3JIEMEHTApHBIX (YHKIHH,
MPU3HAKH NOJI00US TPEYTOJILHUKOB, OTIPeIeIeHHE IUIOAIN TUIOCKUX GUryp U 00bEMa Tell.

buonoecus: snekrpuueckue SBJICHUS B JKUBOW MpHUpoJie, KoJjeOaTenbHbIe IBMKEHHS B
KUBOW MPHUPOJE, ONTUYECKUE SIBJIECHUS B KUBOM MpUPOJE, NEHUCTBHE paJUallMM Ha >KUBbBIE
OpraHU3MBl.

Xumus: CTpOEHME AaTOMOB W MOJIEKYJ, KpHUCTAJUIMYeCKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.



l'eoepaghus: MarHuTHBIE TONMIOCa 3€MJIH, 3aJIS)KW MArHUTHBIX PyA, (GOTOChEMKA 3€MHOMN
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIIETPACECHUN.

Texnonozus: TMHUAN DIIEKTPOIIEPENay, I'€HEPATOp NEPEMEHHOIO TOKA, JJIEKTPOJBHUIaTEIIb,
WHAYKIIMOHHAS TMeYb, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAasi OaTapest.

MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI TIPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSI

OcBoenne ydeOHOTO TpenmeTa «Du3nMka» HA ypOBHE CPETHETO OOIIero oO0pa3oBaHMS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS y4eOHOTro mpenMera «Du3uka» JOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIM, IMO3UTHBHBIX BHYTPECHHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciIupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Pea3allid OCHOBHBIX
HaIPaBJICHUH BOCIIMTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCHUTAHHUSI:

C(OPMHUPOBAHHOCTh  TPAKJIAHCKON TO3WIIMKA OOydYaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAJIUIAOHHBIX OOMEYCTIOBEYCCKIX TYMAHUCTHUYSCKUX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B HMHTEpECaX TI'Pa)KIaHCKOTO OOIIECTBa,
Y4acCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIIbHON OpraHU3aIlnu;

YMEHHUE B3aMMOJICHCTBOBATh C CONMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

C(OPMHUPOBAHHOCTh POCCHICKOM IPaKIaHCKOW UIACHTHYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBCHHBIM CHMBOJIaM, JOCTIDKEHHSIM pPOCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIMIO W NPHHUMATh OCO3HAHHBIC PEUICHHS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pas3iauuHbIM cdepaM TpOoPECCHOHATLHOW NESITEIBbHOCTH, B TOM YHCIC
CBS3aHHBIM C (DU3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrieit
npoeccuu U peain30BbIBAThH COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHHUIO U caM000pa3oBaHHIO B obOjacTu (U3MKH Ha
MPOTSHKEHUU BCEU )KHU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

C(OPMHUPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYPBI, OCO3HaHHE TJOOAILHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE U OCYIIECTBJICHHE ICHCTBHI B OKpPYKAIOIIEH Cpele Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OTmbITa JEATEIBHOCTH OKOJOTMYECKOW HAMpaBIEHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAHHH 10 (PU3UKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS:



c(OPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME LIEHHOCTHU HAYYHOU NESATEIHHOCTH, TOTOBHOCTH B MPOIIECCe M3YUEHUS (PU3UKU
OCYIIECTBISATH MPOEKTHYIO U UCCIIEA0BATENLCKYIO NESITEIbHOCTh MHAUBHIYAIIBHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHbIE YHHBePCAJIbHbIE YUeOHbIe deiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSATENIEHO (HOPMYIHpPOBATh M aKTyaIH3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENIATH 1IeNU IATEILHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHN MX TOCTHIKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3UUYECKHX SBIICHUSIX;

pa3pabaTbIBaTh IUIaH PEIICHHs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOMINXCS MaTepHaIbHBIX
¥ HEMaTepUAITBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIBHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIETISIM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTETHLHOCTH,

KOOPAMHUPOBAaTh M BHIMOJHATH PabOTy B YCJIOBUSAX pPEaTbHOTO, BHUPTYAIBHOTO W
KOMOMHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIJICHUE PU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3zoBble ucciaenoBarebcKue AelicTBUS:

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KITIOYEBBIMU TIOHSATHSAMH W METOJaMHU (PH3UUECKOM
HayKH;

BJIAJIETh HABBIKAMHU Y4EOHO-HCCIIEOBATEILCKOW M MPOCKTHOM JEATENHOCTH B OOJIACTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY TIOMCKY METOJIOB PEIICHUS 3a1a4
(GU3NIECKOTO COAEPIKaHMs, TPUMEHEHHIO PA3IMYHBIX METOI0OB TIO3HAHMS,

BIIQJCTh BUJAMH JCSITEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHHUA, €r0 HHTEpIpeTaluH,
npeoOpa3oBaHUI0 M MPUMEHEHHWIO B Pa3jMYHBIX YUEOHBIX CHUTyallUsX, B TOM 4YHUCIE MPHU
CO3/ITaHWUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh IIPUYMHHO-CJIEICTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3aJlauy, BbIABUIaTh
runoTe’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJTYUYCHHBIE B XOJ€ PEIICHUS 33a/Ia4l PE3YAbTaThl, KpUTHUYECKH OILICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33a/1a4ul B 00pa30BaTeIbHON ACSITEIbHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAllHsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICH, IIpe/yIaraTh OPUTHHAIbHBIE TTOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a]1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PaGora ¢ undopmanmeii:

BIIQZIETh HABBIKAMU MOJy4eHHUs UHGpopManuu (GU3NYECKOTo COAEPKaHUS U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IOWCK, aHaIM3, CUCTEMAaTHU3alUI0 U
MHTEPIPETAINI0 HHPOPMAIIIH Pa3INYHbIX BUIOB U (DOPM MPEICTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCIOJIb30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEelIeHUd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIOICHHEM
TpeOOBaHUN 3PrOHOMHKH, TEXHUKU O€3011aCHOCTH, TUTHEHBI, PECypcocOepekeHusi, MPaBOBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;

co3faBaTh TEKCTHl (DU3MUECKOTO COJEpKaHUA B pasNuyHbIX (QopmaTax ¢ y4€ToMm
Ha3HaueHUs uWH(opManmMM ¥ 1ENeBOW AayAUTOPUM, BBIOUpas ONTUMAIBHYIO (GopMy
MIPEJICTaBICHUS U BU3YyaIH3aIIHH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1elCTBHUS:

OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOM JI€ATEILHOCTH;

pacmno3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAIlMi U CMSATYaTh KOH(QIUKTHL;

pa3BEPHYTO U JIOTUYHO H3JaraTb CBOIO TOYKY 3pEHHs] C HCIHOJBb30BAHHUEM SI3BIKOBBIX
CpPEACTB;



MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIyaIbHOU PabOTHI;

BBIOMPATh TEMAaTUKy U METOABl COBMECTHBIX ICHCTBHH C y4d€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATh 1I€JIM COBMECTHOM JIESITEIbHOCTH, OPraHu30BBIBaTh U KOOPAMHHPOBATH
JEUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, pPACHPENEIATh POJU C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKJIOTO YUYaCTHHKA KOMaHJBI B OOIIUI pe3yibTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

npeJiaraTh HOBBIE MPOEKTHI, OIEHUBATh HJEU C TO3WLMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh IO3UTHUBHOE CTPAaTErMUECKOE TIOBEJCHUE B PpA3JIMYHBIX CHUTYalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepcaJibHbIe YueOHbIe AeHCTBUS
Camoopranu3anusi:

CaMOCTOSITEJIBHO OCYILECTBISATh IMO3HABATEIbHYIO JEATENbHOCTh B 00JacTU (U3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJISITh IJIaH PEIIeHUs PAacdETHBIX M KAadeCTBEHHBIX 3a/ad, IJIaH
BBINIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTECHU;

JaBaTh OIEHKY HOBBIM CUTYaIlHSIM;

paciupsTh paMK1 y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh ()OPMHUPOBAHWIO M TPOSBICHUIO OHPYIUIIMA B 00JacTH  (U3HKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HABbIKAMU MO3HABATEIbHOU peduieKCHH KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBHIA
Y MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

WCIO0JIb30BaTh MPUEMBI peIeKCUu AJIsl OLIEHKH CUTYalluHu, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIIU3€E PE3yIbTaTOB ACSATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B nmporecce n0oCTHXKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMEI MO (PU3UKE IS
YPOBHSI CpeHero oo1ero o0pa3oBaHus y oOy4yaroUIUXCs COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJUIEKT, Ipeanoaraiomuii chopMUPOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIILHOE COCTOSIHHUE,
BUJICTh HAMpPaBIICHUs Pa3BUTHsI COOCTBEHHOI SMOIIMOHANTBHOMN Cepbl, ObITh YBEPEHHBIM B ceO€;

caMOpEeryJIupoOBaHMUS, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yYMEHHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIHOCOOHOCTh aManTHPOBATHCS K HMOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHMBAIlMM, BKJIIOYAIOLIEH CTPEMIJICHHE K JOCTIKEHHMIO LIeJId U YCHEXY,
ONTHUMU3M, UHUIIMATUBHOCTb, YMEHUE JAEHCTBOBATH UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIHOCOOHOCTh TOHHMMATh AMOILIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €TO0 MPH OCYIIECTBICHUN OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;

COIMANIFHBIX HABBIKOB, BKIIOYAIOIIUX CIHOCOOHOCTh BHICTPAUBATH OTHOIICHUS C IPYTHUMH
JOJIbMU, 3200 TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiath KOH(IUKTHL
HNPEAMETHBIE PE3YJIbTATDBI

K koniy obyuenus B 10 kiacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:



JEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MECTO (U3UKU B (POPMHUPOBAHMH COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUDPA, B Pa3BUTHU COBPEMEHHOM TEXHUKH U TEXHOJIOI'MH, B IPAKTHYECKOU
JIeATSIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBI MPUMEHECHUS H3YyYCHHBIX (PU3MYECKHX MOJeNell: MaTepuaibHas
TOYKa, WHEPIUAIbHAS CHUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TENIO0, WACATBHBIA Ta3, MOJICIU
CTPOCHHMS Ia30B, KUJIKOCTEH M TBEPIBIX TEJI, TOYCUHBIN ICKTPUUECKUHN 3aps] IPU PELICHUH
buznyecKuX 3a/1ay;

pacrio3HaBaTh (pU3MUECKUE SBICHHS (IPOIECCHI) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKOM TEOpPUM CTPOEHHUS BELIECTBA U 3JIEKTPOJIMHAMHKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE MABH)KEHHE, CBOOOJTHOE IMaJieHHE Tel,
NBWKEHUE TIO0 OKPYKHOCTH, WHEpLHUs, B3auMojehicTBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJl, U3MEHEHUE 00bEMa Tesl NpU HarpeBaHUU
(oxytaXkIeHUN ), TEIJIOBOE paBHOBECUE, HCTIApEHHE, KOHACHCAllUs, TIaBJIEHUE, KpUCTAJIIIN3allu 5,
KHUIIEHHE, BJIAKHOCTb BO3/1yXa, MOBBIIIEHHE JaBJICHUS ra3a IpPU €ro HarpeBaHUU B 3aKPHITOM
COCyJZle, CBsA3b MEXYy IlapaMeTpamMu COCTOSHMS Tra3a B H30IIpOleccax, JJIEKTpHU3auus Tedl,
B3aMMOJICICTBHE 3apsAJI0B;

OTMCHIBaTh MEXAHUYECKOE IBUKEHHE, MCNONb3ysd (U3NYECKHE BEIUYHMHBI: KOOpAMHATA,
IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHJIA, UMIYJIbC Tela, KMHETHYECKas
SHEprusi, NMOTEHLHUaJIbHAsl AHEpPrus, MexaHudeckass padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMCAaHWUU TIPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCIOJB3YEMBIX BEIWYWH, WX
0003HAYCHHS U €UHUIIBI, HAXOIUTh (DOPMYITBI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIIMUHUHY
C IPYTUMH BEJIUYHHAMU;

OTHCHIBaTh H3YYEHHBIE TEIJIOBbIE CBOWCTBA TEl M TEIUIOBbIE SBJICHUS, HCIIONb3Ys
¢busznueckue BEIUYMHBL: JaBJIEHWE Ta3a, TemIepaTypa, CpeAHss KUHETHYecKas OSHeprus
XAa0THUYECKOTO JBWKEHUS MOJIEKYJ, CpPEAHEKBAJApPATUYHAS CKOPOCTb MOJIEKYJd, KOJIHUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kodQ(UIHUEHT MOJEe3HOro ACUCTBUSA TEIJIOBOIO
JBUTATENS; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3NUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHUH,
uX 0003HAYeHUS M EOUHMIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO
BEJINYMHY C IPYIrUMU BEJINYMHAM;

ONMCBIBATh M3YYEHHBIE JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUYECKHUE SIBICHUS
(mpo1iecchl), UCTOJB3YS (GU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUECKOE IOJIe,
HaIpsHKEHHOCTh  MOJIA, NOTEHLUHMAJ, pPa3HOCTh IIOTEHUHUAJOB; MPHU OINMCAHUU IPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3YEMbIX BENUYMH, UX OOO3HAUCHUS U EIUHUIIBL;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE MPOLECChl U SABICHUS, UCHOIB3YyS (U3NYECKUE 3aKOHBI U
MPUHIMIIBI: 3aKOH BceMupHOro Tsarotrenwus, |, Il u 1l 3akonsr HploToHa, 3akOH coxpaHeHUs
MEXaHUYECKON PHEPrUH, 3aKOH COXPAHEHUsI UMIYJIbCa, IPUHLMUI CYNEPIIO3ULUN CUJI, IPUHLUII
PaBHOIIPaBUsI UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUYECKYIO TEOPHUIO CTPOCHHS
BEILIECTBA, IA30BbIC 3aKOHbI, CBSA3b CpPEIHEHW KHHETHMYECKOM SHEPruM TEIUIOBOTO ABUKEHUS
MOJIEKYJI C aOCOJIIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHHS
ANIEKTPUYECKOro 3apsijia, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYTUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TPaHUIIbI, 00JACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MTPUHIIUIIBI ICUCTBUS MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJIHATh JIKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKHX SBJICHHN M TMPOIIECCOB C
WCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpeHUi, TMpu 3TOM  (POpPMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaThb YCTAaHOBKY W3
MPeI0KEHHOTO 000PYA0BaHUS, TPOBOAUTD OTBIT  POPMYITUPOBATH BHIBOIBI;

OCYILIECTBIISITh TPSAMBIE M KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEITUYHUH, MPH OSTOM
BBIOMpATh ONTUMANBHBIA CHOCOO M3MEpPEHUS M HCIOJNb30BaTh WM3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEX Ay (PU3NIECKIMH BEIMYUHAMHE C UCIIOJIb30BAHUEM MPSIMBIX
W3MEpEeHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh Pe3ybTAaThl IMOITY4EHHOM
3aBUCHUMOCTH (PH3WYECKMX BEIMYMH B BHAE Tabnui u TpaduKoB, [AeiaTh BBIBOJABI IO
pe3ynbTaTam UCCIEeI0BAHMUS;



coOmoarhk npaBuia O€30HacHOTO TpyAa IpH IMPOBEICHUU HCCIEAOBAaHMA B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIIEAOBATEIbCKOM UM TMPOEKTHOW JEATENIBHOCTH C
MCIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

pemaTh pacuy€THBIC 3aJaydl C SBHO 3aJaHHOM (U3UYECKOW MOJENbI0, HCIOIb3YS
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a/1a4d BHIOMpATh (PU3NUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINIbI, HEOOXOAMMBbIC IS €€ pelieHHs,
IIPOBOJUTH PACUEThl U OLICHUBATh PEAJIbHOCTH MOyY€HHOTO 3HAaYeHUs PU3NUECKON BEIUUNHBI,

pelaTh KaueCTBEHHBIE 3aJayd: BBICTPAaWBaTh JIOTMYECKU HENPOTHBOPEUMBYIO LIEMIOYKY
pacCy>KJIeHUM ¢ ONOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

UCIOJIb30BAaTh IMpPU PpEUICHUH YYEeOHBIX 3a7a4 COBpPEMEHHbIE HH(OPMALMOHHbBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEJICTaBICHUs] y4yeOHOU u
HAYYHO-TIONMYJISIPHOW WH(POPMALUHU, TMOJYYCHHOW W3 PAa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHAJIM3UPOBATh MOIy4aeMylo HH(POPMALIKIO;

MIPUBOJIUTh MPUMEPHI BKIAJAa POCCHUMCKUX U 3apyO€KHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BATh TEOPETUYECKHE 3HAHUS 1O (QU3MKE B TIOBCEJHEBHOM JKHU3HU JUIS
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B rpyIIe C BHIIOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, MIIaHUPOBATh PadoTy
IPYNIbI, PpAlUOHATIBHO pacHpenensaTh OOS3aHHOCTH U IJIAaHUPOBATh JESTENbHOCTh B
HECTaHJAPTHBIX CUTYallUAX, a/IeKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K koHny obyudenus B 11 kiacce npeiMeTHble pe3ysabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JNEMOHCTPUPOBATh HA MpHUMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUHM COBPEMEHHOI
HAy4YHOW KapTHHBI MHUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOM
NeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUDA;

YUUTBHIBaTh TPAaHULIBI TMPUMEHEHHS] H3YYCHHBIX (U3NYECKUX MOJeNel: TOYeUHbIN
AIIEKTPUYECKHUM 3apsii, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO sJIpa MPH pelieHny (U3NUeCcKuX 3a/1a4;

pacrno3HaBaTh (U3UYECKUE SBJICHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [EHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, O3JIEKTPOMAarHUTHAS
WHIYKLWS, ACWCTBUE MAarHUTHOTO TMIOJIsI HA MPOBOJHUK C TOKOM U JIBIKYLIMHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTHCHIBATh M3yYCHHBIC CBOICTBA BEIIECTBA (DJIEKTPUUYECKUE, MATrHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPell) W AIIEKTPOMATHUTHBIE SIBICHHUS (IIPOLIECCHI),
UCIOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsj, CHiIa TOKa, DIEKTPHUECKOe
HaMpsDKEHUe, IIEKTPUYECKOe COPOTUBIIEHUE, PA3HOCTh MOTEHIUANIOB, JIEKTPOABMKYIIAS CHUIA,
paboTa ToKa, MHAYKIMS MarHUTHOTO TOJsA, cuia Ammepa, cuna JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus SJIEKTPUYECKOI0 M MAarHUTHOTO TOJIeH, MepHoj] W 4YacToTa KojeOaHWi B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B MpOllecce FapMOHUYECKUX JIEKTPOMAarHUTHBIX
KosiebaHul, (POKYCHOE paccTOSHHME M OINTHYEeCKas CHJIa JIMH3bL, MPH OMNUCAHUU IPABHIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEITMUYUHAMU;

ONMCBHIBATh M3y4YEHHbIE KBAHTOBBIC SBJICHMS M TPOLECCHI, HCHOJb3YS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, TEPHOJ IOJIypacrana, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, HUX OO0O3HAUYECHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3bIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIWYMHY C JIPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;

aHAJTM3UPOBATh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, UCHOIb3YS (U3NUYECKHUE 3aKOHBI U
OpUHIMIBL:  3akOH OMa, 3aKOHBl IIOCIEAOBATENBHOIO U MAPAJIEIBHOTO COECIUHEHUS



IIPOBOJHUKOB, 3aKkOH Jxoyms—JIeHnma, 3akOH  DJIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
IIPSIMOJIMHENHOIO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMsI CBETAa, 3aKOHbI IPEJOMJICHUS
CBETa, ypaBHeHHME DOiHIITeHHa I (GoTodhPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHMsI DJJIEKTPUUECKOTO 3apsia, 3aKOH COXpPaHEHUS
MaccoBOr0 4HcIa, NocTynaaTsl bopa, 3akOH pajMOaKTUBHOTO paclaja, IpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIBL,
001acTH) MIPUMEHUMOCTH;

ONpEJENATh HAlpaBICHUE BEKTOPa WHIAYKIIMM MArHUTHOTO IOJI NPOBOJHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTh U OIIMCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh JKCIIEPUMEHTBHI O HCCIENOBAaHHUIO (DM3WYECKUX SBICHHUA W TPOIECCOB C
UCTIOJb30BAHMEM TPSIMBIX M  KOCBEHHBIX HW3MEPEHWH: Tmpu 3TOM  (OPMYIUPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO DOKCIEpUMEHTa, COOuUpaTh YCTaHOBKY W3
MIPEII0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISAITh NPSMbIE M KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEIUYHMH, MpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEPEHUs M MHCIOJIb30BaThb W3BECTHBIE METOIbI OIICHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIOJIB30BAaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNIbTATHI MOJYYEHHON 3aBUCHUMOCTU
¢bu3nyecKkux BEIWYMH B BHUAE TabmuIl M TrpaQuKoB, JeiaTh BBIBOJABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENIOBaHUM B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYA0BAHNUS;

pemaTb pacy€THBIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, MCIOJb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (PU3UUYECKHE BEIMUYUMHBI U (QOpPMYNbI, HEOOXOOUMBIE A €€ pellieHHs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3NUECKON BEJINYHHBI,

pelaTs KauyeCTBEHHBIE 3aJa4Yd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILICTIOUYKY
paccykJeHU ¢ ONIOPOH Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MYECKUE SBICHUS;

UCIOJb30BaTh IPU PELIEHMH Y4eOHbIX 3aJad COBpPEMEHHble HH(POPMAlMOHHBIE
TEXHOJIOTUU JUIl HOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOpPMALMK, HOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10JIy4aeMyH0 HH()OPMALIUIO;

OOBSICHATH MPUHLUIBI ACHCTBUS MALIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3inyaTh
yCIIOBHSI UX 0€30M1aCHOI0 UCIIOJIb30BAaHUs B IOBCEJHEBHOM KU3HU;

IPUBOANUTH IPUMEPHI BKJIAZA POCCUUCKUX M 3apyOekHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYKAIOLIEr0 MUpA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMS 1O (U3MKE B TIOBCEJAHEBHOW KHU3HM JUIs
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpaAMH U TEXHUUECKUMHM YCTPOHCTBAMH, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIOZECHUSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpYXarollel cpene;

paloTath B IpyIlIie ¢ BHIIOJIHEHUEM Pa3IMUHBIX COLUAIBHBIX POJICH, IIaHUPOBATh PAOOTY
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYyallUsAX, aJI€KBATHO OLICHMBATH BKJIAJ KaX/J0I'O W3 y4aCTHUKOB TI'DYINIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne || HaumeHoBaHMe pa3nenos KosmuecTBo yacos OnextpoHHsIe (TU(POBEIE)
/i U TE€M MPOTpaMMBbI Beerol|[Kontposnsa|[TlpaxTtuuec 00pa3zoBaTeNbHbIE PECYPCHI
pIe PaOOTHI KHe
paboTsl
‘Pamen 1.0U3UKA U METOAbI HAYUYHOI'O ITIO3HAHUS
1.1 ||®wu3uka u METO B 2 bubmnoreka LIOK
HAyYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pa3aeny H 2 H
[Pasen 2.MEXAHMKA
2.1 |[Kunematuka 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 ||[IlmHaMuKa 7 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 |[3aKOHBI COXpaHEHUS B 6 1 1 bubnuorexa [JOK
MEXaHUKE https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pas3ieny H 18 H

‘Pa:me.ﬂ 3.MOJIEKYJISAPHASA ®U3NKA U TEPMOANHAMMUKA

3.1 ||OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
KHHETHYECKOW TCOPHH https://m.edsoo.ru/7f41bf72
3.2 ||OcHoBbI TepMouHaMuky || 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHble COCTOSIHHS 5 bubnuoteka [JOK
Berecta. MazoBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0/IbI
‘I/ITOFO 0 pazaeny || 24 ||
‘Pamen 4.9JJEKTPOAUHAMUKA
4.1 | 9nekTpocTaTuka 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 |ITocTossHHBIM 12 1 bubnuorexa [JOK
SIIEKTPHYCCKHIA TOK. https://m.edsoo.ru/7f41bf72
Toku B pa3mu4HBIX
cpenax
‘I/ITOFO 0 pazaeny || 22 ||
‘PGSGPBHOC BpeMs || 2 || || “
OBILEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOTPAMME

11 KUIIACC
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Ne || HammeHoBaHHE pa3fesnoB U KonunuecTBo yacos OnexTpoHHbIe (ITU(POBHIL)
/i TEM MPOTPaMMBbI Beerol|[Kontposs|TIpakTiue 00pa3zoBaTesbHbIE PECYPCHI
HBIC CKHe
paboTel | paboOTHI
Paznen 1.9JIEKTPOJIUHAMHUKA
1.1 {MarauTtHOE 1oJIe. 11 1 3 bubmnoreka LIOK
DJeKTpOMarHuTHast https://m.edsoo.ru/7f41c97c
HHIYKIHS
‘I/ITOFO 0 pazzeny H 11 ||
‘Pa3)1e.11 2.KOJIEBAHU S U BOJIHBI
2.1 ||MexaHudeckue u 9 1 bu6mmoreka [IOK
ANIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KojeOaHus
2.2 ||MexaHu4ecKkue u 5 1 bu6mmoreka [IOK
ANIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 ||OnTuka 10 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO o pazaeny H 24 ||

‘Pa:me.ﬂ 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 |OcHOBHI crienManbHOM Teopuu|| 4 1 bubnuotexa [JOK
OTHOCHTEIIEHOCTH https://m.edsoo.ru/7f41c97c

‘I/ITOFO o pazaeny H 4 ||

‘Paszle.n 4. KBAHTOBAS ®U3UKA

4.1 ||[DmeMeHThI KBAHTOBOM ONTHUKHU| 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

4.2 ||Ctpoenue atoma 4 bubnuorexa [IOK
https://m.edsoo.ru/7f41c97c

4.3 ||AToMHOE PO 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 pazaeny “ 15 ||

‘Paaz[e.ﬂ 5.9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 |[DneMeHThI aCTPOHOMUU U 7 1 bubmuoreka [JOK
acTpoPH3UKH https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 paszeny “ 7 ||

IPasen 6.0BOBIIAIOLIEE IOBTOPEHUE

6.1 ||O6o61maroriee NOBTOPEHHE 4 bubnuorexa LIOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 paszaerny || 4 ||

‘PGBGPBHOC BpeEMsI “ 3 || “ “

OBLIEE KOJIMYECTBO YACOB| 68 4 7

I10 ITPOTPAMME
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