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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS HAa YpOBHE CpeJHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
denepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS M KOHILEHIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peayin3yoUuX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusM ®PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3alMU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 111 U3y4yeHUsi (QU3UKH Ha YpOBHE CpeaHero oOmero oOpa3oBaHMs, IIAHUpPYEMbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

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

MIpeIMETHBIE Pe3yabTaThl [0 rojiaM O0OyUeHus;

e cojepxaHue yueOHOro npeamera «Pu3nkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3UKA — CHCTEMOOOPa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3ydaeMbIX
xumueH, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUN OIpeaesseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00yJaromuxcs, B GopMupoBaHUEe yMEHUN
MPUMEHSTh HaAyYHBIM METOJ [MO3HAHUS TPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

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

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

Hoes zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3HKU 00beAUMHEH BOKPYT
¢usnyeckux Teopuil. Benymmum B Kypce sBuserca (OpMUpOBaHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnosaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana Gu3nyeckoi HayKu, OCMBICIEHUE CBA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoui nanpasnennocmu. Kype GU3nku npeamnoiaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TAK)Ke 00CY>KICHHUS MTPOOIJIEM pallMOHAIBHOTO IPUPOIOIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
NpCACTAaBJICHUAX O IPUPOAC, I'PaHUIAX MPUMCHHUMOCTHU TCOprI, JUIA OIIMCaHUuA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAMMBIX IJid KOHTPOJIA M OLCHKH, OCYHICCTBIIACTCA YYaCTHHKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W TIIOCTAHOBKY OIIBITOB IIO ITPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE TPUMEHSTh M3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJena
Kypca, TaK U UHTErpupys 3HaHUs U3 pa3HbIX pa3aeioB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromiue BbIOOpa (U3MYECKON MOJEIM Uil CUTYallud IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBHSIX MPEeIMETHOro kaOuHeTa (DU3MKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JlemoHcTpamoHHOe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TemaTndyeckue KOMIUIEKTHI J1aOOpPaTOPHOTO OOOpYyIOBAaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpPeca M CTPEMJICHUS OOYYalOUIUXCS K HAayYHOMY H3YYEHUIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHUEe HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHue yMEHH OOBSICHATH SABJICHHUS C UCIIOJIBb30BaHUEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopmMupoBaHHe NPEACTABICHUN O PO (PU3HMKH JUI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SIEKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEUICHMs] pa3iMuYHBIX 3aJad C SBHO 33JaHHON (Qu3nuecKoit
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKHUX OCHOB M TPHUHITUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPeNy;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpaMmMe mo Gpu3uke rnepeueHs J1a00paTopHbIX U MPAKTHUECKUX padoT
SBJIIETCS PEKOMEHIOBAHHBIM, YUYMTEIb J€JIaeT BBHIOOp MPOBEACHUS JTabOpaTOPHBIX paboT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYaroMINXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOIO MIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyXxarouiero mupa. Posib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pHU3HKE.

MonenupoBanue (pU3NYECKUX SBICHHUNA M TporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI U TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3MUYECKIX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTOo JABMWXeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MAaTepHaJIbHON TOYKH, WX MPOEKIMU HAa OCHU CUCTEMBbI KOOpAHHAT. CJIOKEHUE MEepeMENICHU U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKeHUE. [ 'paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHME MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOpPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, JIBHKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABMKeHUS Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIETICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHHs Tena, OpOIIEHHOTO TOPHU3OHTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoiid 3akoH HproToHa. MHEpIIMaANbHBIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoil 3akoH Herotona mns
MaTepuanbHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA /1711 MaTepraIbHbIX TOYEK.



3akoH BcemupHoro tsarotenus. Cuia tsoxkectu. [lepBast kocMuyeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTuBieHus
MIpU ABMKECHUU TeJIa B )KUJKOCTHU WJIH Ta3e.
[TocrynarensHO€ U BpamaTeIbHOE JBUYKEHHE a0COIOTHO TBEPJOTO TEa.
MoMeHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cumbl. YcinoBus paBHOBECHS
TBEPAOTO Tea.
TexHuueckre yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBrnienne nHepLUH.
CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.
Bropoit 3akon HeroTona.
Nsmepenue cui.
Croxenue cuil.
3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.
HesecomocTts. Bec Tena npu yCkOpeHHOM NOABbEME U MAJICHUH.
CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.
VYcnoBus paBHOBecust TBEPIOTO Tesna. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOMIMX B MPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.
HccnenoBanue ycrioBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUS.
Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE
Nmiynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTepHalIbHBIX TOYeK. VIMITyIbC CUJIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITyJbca. PeakTHBHOE JBIKEHUE.
PaboTa cunpl. MOIIHOCTE CHJIBL.
Kunernueckass sHeprus mMarepuaibHOW TOYKU. TeopemMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEpPruu.
[ToTenmmanpHas sueprus. [loTeHuuansHas s3HEprust ynpyro AeGopMupOBaHHOM MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.
[ToTeHnmanpHple W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEePTUU CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUu.
Yupyrue u Heynpyrue CTOJIKHOBEHHS.
Texuuueckune ycTpoHCTBa U MPAaKTHUUECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.
Jemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.
[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

I/I3yquI/Ie a0COJIIOTHO HEyHpyroro yaapa € IMINOMOHIbKO [ABYX OIWHAKOBBIX HHTAHBIX
MassTHHUKOB.



HccnenoBanue cBsizu pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHMYECKOH »HEpruu Teia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. Mosiekyasipuas ¢pu3nka 4 TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHHUS W B3aUMOJICHCTBUS YaCTHI]
BemiecTBa. MoJielu CTPOCHUSI Ta30B, KUIAKOCTEH W TBEPIABIX TEI W OOBSICHEHHUE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepsl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpPaBHEHHME MOJICKYJISIPHO-KHHETUYECKOW TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIIOBOrO JABWKEHHWS dvactul rasza. [llkama temnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmaneiipona. 3akon Jlanerona. M3omporiecchl B HieaJbHOM Ta3ze C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, n3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu  MOJICKYI
OPraHM4YeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HIUTFOCTpUPYIOLIAsk IPUPOTY JABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATbHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid oO0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTPaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JelIbHAast
TEII0EMKOCTD BellecTBa. KoJiMuecTBO TEIIOTHI MPH TEIUIONepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccam. [ padudeckas mHTepIpeTalus padoThl rasa.

Bropoii 3akon TepmoarnHaMuku. HeoOpaTuMoCTh MpOIIECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TEIIOBBIX MammuHax. Koadduiment none3noro aeictBus TeruoBoit Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHWE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEH SHEPIMM Tela MpPU COBEPIICHUH DPAOOTHI: BBUIET HMPOOKH H3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JaTyHHOU TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpALIN).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Mcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEINIbHAS BIAXXHOCTh BO3ayxa. HackleHHbIN nap. YaenbpHas TersioTa mapooOpa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa masseHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM  TOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npyu moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKud 3apsn. JIBa BuIa 53IEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYIPOBOAHUKU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue  3apsinoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3apsi.
Onektpuueckoe mnoJie. Hampsxk€HHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJiel. JINHUN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousig. I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JluaniekTpruueckasl IpOHUIIAEMOCTb.

OnektpoéMKocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIM
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.



[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTU4ecKas 3allluTa.

JIUnIIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 1eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwlit 3nekmpuyeckuit mox. Toku é pa3iuuHvix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS AJIEKTPUUECKOTO0 ToKa. MICTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA ToKa. 3aKoH OMa Jist
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHueE.

DneKTpOHHAs MPOBOJUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COTTPOTUBIICHUS METAJIJIOB
oT Temmneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonynpoBoanuku. CoOcTBeHHass W MpPUMECHas MPOBOJUMOCTb TMOIYIPOBOIJHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacIjlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolanus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MosHuS.
[Tna3ma.

TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (HOTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJAH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMoe u3MepeHue >aeKTpoABUXKYILIeH cuibl. KopoTkoe 3aMblkaHHME TallbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMeanHoro CoOeIMHEHUS pE3UCTOPOB.

WN3mepenue SneKTpOABMKYIIEH CHJIBI HMCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.

Habmonenue snexrponusa.



Me:knpeaMeTHbIe CBSI3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSi3eH C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHHE, HAYYHbIM (akT, TUmoTesa, (usnyeckas BENUYMHA, 3aKOH, TEOpHUs, HaOIIOICHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpauKN ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M HMX IPOCKIUU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIKEHUE B KUBOU npupoje, nudpdysus, ocMoc, TerooOMeH
KHUBBIX OPTraHU3MOB (BHIBI TETUIOTIEPEIauH, TEIJIOBOE PAaBHOBECHE), FIEKTPHUECKUE SIBIICHUS B
YKUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEUIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJIUTHIECKAS TUCCOIIMAIIHS, TaTbBaHHUKA.

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

Texnonoeus: peoOpa3oBaHNe JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUWS HMITyJbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTepHalIOB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC
Pasznena 4. DiiekTpoauHaAaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoi uHaAyKiuu. [I[puHIUI Cyneprno3uiiui MarHuTHBIX 1oJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTrHa nTuHui MarHUTHOM MHAYKUUHU MOJIsl OCTOSIHHBIX MAarHUTOB.

MarnuTHO€E 1oJie IPOBOAHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOAYNb U HallpaBIICHUE.

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

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYILAS CUJIa UHAYKIIMU. 3aKOH 3JIEeKTpoMarHuTHoW nnaykuuu dapazes.

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

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO TOJIA KaTYIIKUA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



TexHuyeckue YCTpONCTBA U IPAKTUYECKOE IMPUMEHEHHUE: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHMTBHI, 3JIEKTPOJBUrATEINb, YCKOPUTEIIN JIEMEHTAPHBIX YAaCTHUILL, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJBUKYIIEH CUJIBI MHIYKIHUH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO IMOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sBICHUS 3JEKTPOMArHUTHOW NHTYKIUU.

Paznen 5. KosieoaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHumHvle KOaedanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
konebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojeObanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtuuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKHX KojeOanuil. [IpeBpaimenue sHepruu
MPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHWTHBIE KOJICOAHUS B HJICATLHOM
KOoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmynia TomcoHa. 3aKOH COXpaHEHMsI SHEPTHHM B UCATHBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXA€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii Tok. CHHYCOUAATBHBIN MEPEMEHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAIPSHKCHUS.

Tpancdhopmarop. IlpousBojacTBo, mepenadya W MOTPEeOIECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoIb30BaHUS
ANIEKTPOIHEPIUHU B IOBCEHEBHOM YKU3HHU.

Texuuueckue ycTpoilcTBa M NPAKTHUUECKOE MPUMEHEHHE: OHIIEKTPUYECKHH 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, JIMHUU dJIEKTporepeiad.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMMbl — (3aBUCUMOCTH  CWJIBIL TOKa U HANpsDKEHUST OT BPEMEHM) JUIA
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COCIUHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

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

HccnenoBanue TmepeMEHHOTO TOKAa B 1€MW U3 TOCIEIOBATENBHO COCTUHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JuHa BOdHBL [lomepeunble W TpojosibHBIE BOJHBL. HMHTepdepenius u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JYYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanusi BeKTOpoB E, B, V B snexkrpomarHuTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJispu3anus, maudpakmus, wuatephepeHius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIMIBI paguocBs3u U TeneBuaeHus. Paguonokanms.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

Texnuyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJlbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBash JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJUoONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u Jupakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOM pE30HAHC.

Habmionenue cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DIEKTPOMAarHUTHBIX — BOJH:  OTpPaXEHHUE, MPETOMIICHHE,
noJisipu3anus, AMdpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUEYHBIN UCTOYHUK CBETA.

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

[Ipenomnenne cBeTa. 3aKkOHBI TMPENIOMIICHHS CBeTa. AOCONIOTHBIA  MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbI yYroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6emoro ceera. Ler.



CoOwuparonue W pacceWBaroIiue JTUH3BL. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
OTITHYECKAsi CHJIa TOHKOU JIMH3BL. [locTpoeHne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIO/ICHUSI MAKCHMYMOB 1 MUHUMYMOB B HHTEPPEPESHIIMOHHON KapTHHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

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

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M TPAKTUYECKOE TMPUMEHEHME: OYKH, Jiyrma, ¢oToarnmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHOE BHYTpeHHEE OTpakeHne. Moienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Hab6nronenue qudpaknum cBeta.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO JUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHUHM OTHOCHTEILHOCTH

['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTynarsl crnenualbHOM TEOpUHu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Pa3nen 7. KBanroBasi pusznka

Tema 1. Inemenmut K6aHMO60OU ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u sHepruM (HOTOHA C €ro YaCTOTOW. DHEpPrus M UMITYJIbC
¢doToHa.

OtkpeiTue u uccienoBanue @orodpgekra. Ompitet A. I. CroneroBa. 3aKoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNaBnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpOWCTBA M TMPAKTHUECKOE NpuUMeHeHHe: (BoTo3neMeHT, (OTOAATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPO/JIa.
BonHoBBI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckynsipHO-BOJHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTh  CTPOEHMS  sijpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnbITH Pedepdopaa no onpeneneHno cocTaBa paJioakTUBHOTO H3JIy4EHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsna sapa. MaccoBoe unciio sjapa. M3otormsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepusiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOneMbl W MEPCHEKTUBHI  SACPHOM
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
®dyHIaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MUpA.
TexHuyeckue ycTpoHCTBAa M IPAKTHUECKOE NMPUMEHEHHUE: A03MMETp, Kamepa BuibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).



Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3MKH

Oranbel pa3BuTus  acTpoHoMuu. llpukimagHoe W MHMpPOBO33pPEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrtounmk sneprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3J TJIaBHOM
nocyeoBareabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE MPEJICTaBICHUS O
MIPOUCXOXKAEHUU U 3BoJronn CoJlHIIa U 3BE3/1. DTanbl KU3HU 3BE3L.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Coinnna B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBazapsl. UEpHBIE JIBIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pasz6eranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3ukn w acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMATBHOW U
THUYECKON cdepax IesATeNbHOCTH 4YeNOBeKa, pojib W MecTOo (U3UKHM W acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemuuvle nowsmusi, CBS3aHHbIE C HM3YYCHHEM METOJIOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uveckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIETIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0I00US TPEYTOJIBLHUKOB, OMIPEIeIeHHE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Ted.

buonocus: snekrpudeckue SBICHUS B XUBOW MpUpoje, KoleOaTelnbHbIE IBUKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MpUPOJE, NEHUCTBHE paJUdallMM Ha >KUBbIE
OpraHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTATUTHUECKON PEIIETKY, CIIEKTPAIbHBIN aHAU3.

l'eocpaghus: MarHUTHBIE TIOJIFOCAa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (GOTOCHEMKA 3eMHOM
MIOBEPXHOCTH, IIPECKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: NUHUM DICKTPOIIEpENad, F€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJABUIATENb,
WHAYKIIMOHHAS TMeYb, pajap, paAuoNpuéMHHK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHETr0 OO0IIero oOpazoBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JJMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOTo mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIecCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHXKCHHSIM pPOCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[MI0 M IIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAs CTETUKY HAYYHOTO TBOPYECTBA, HPUCYIIIETO
¢bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

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

6) PKOJIOrHYeCcKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUN B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHNS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEMICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAadOTy B YCJIOBHSX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HECHHBIX MPOOJIeM.
ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOM TEPMHHOJIOTHCH, KIIOYCBBIMH TMOHATHSAMH W METOJaMH (PHU3UYCCKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO H TOTOBHOCTBIO K CAMOCTOSTEIPHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, MPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJIYYCHHIO HOBOTO 3HAHUS, €0 HMHTEPIpPETAIIWH,
npeoOpa3oBaHUI0 W TMPHUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBAaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb NMEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEACSITEILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXO0IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIQJIETh HaBBIKAMHU TOJTydeHUs HMH(POpPMALUU (HU3NUIECKOTO COJEPKAHUS M3 MCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

UCIONB30BAaTh CpPEeNCTBAa HMHPOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIIEHNE HAa YpOKaX (DU3UKHU M BO BHE-YPOUHOU EATEIHHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHOW pabOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UjIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBIAThH IUIaH JEHCTBUM, paclpeAciisiTh PO C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMKW HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIEe YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILECTBJIATh IMO3HABATENIBHYIO JESITENbHOCTh B oOjacTu (pU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEILHO COCTaBJIATh IIJIaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaThb OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEJISIM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MIPABO APYrUX HA OIINOKU.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBAaTHCA K SMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTb KOHPIUKTHIL.

NPEJIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 10 kiiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOM KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTHYECKOMN
NeSITeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUHUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJN, TOUCYHBIA AIIEKTPUUYECKHUM 3aps]l MpU PELICHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (TMPOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE BM)KEHHE, CBOOOJHOE TMaJeHHe Te,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn ), TEeTJI0BOE paBHOBECUE, HCTIapeHHe, KOHACHCAIINs, TUIaBIEHUE, KPUCTAITU3AIINA,
KHUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIYy MapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, JJIEKTpU3alus Ted,
B3aMMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE JIBIKCHUE, UCTONb3ys (PM3MUECKHUE BETUYMHBI: KOOpJMHATA,
MyTh, NEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teia, CHila, UMIYJIbC Tela, KUHETHYecKas



SHEprus, MOTEHIMAbHAS DHEPrusi, MexaHudyeckas paboTa, MeXaHHMYECKass MOIIHOCTh; INpPHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICT HCIOJB3YEMbIX BEIHYMH, HX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYIrUMH BEIMUYUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEeMIeparypa, CpeAHss KHHETHYECKash DHEPrus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MUYECKHIA CMBICI HCTIOJIb3YeMbIX BEJTHUUH,
ux OOO3HAYCHWS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (PH3UIECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTHCHIBATh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIMYUHBI: JNEKTPUUECKUI 3apsj, SJIEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  TMOJIS, MOTEHIMAJN, Pa3HOCTh NOTEHLHUANOB; IMpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3HUECKYIO BEJIMUHHY C JPYTUMHU BETUYHMHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Il 3axkonsr HpioToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS! MUMITYJIbCa, TPUHLIUI CYNEePIIO3ULINU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOM SHEPruM TEMJOBOIO JBM)KEHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUYECKOro 3apsjaa, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh yCIoBUs UX O€30IaCHOTO MCIOJIb30BaHUS B IOBCEJHEBHOM KU3HU;

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBJIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IPSIMBIX M KOCBEHHBIX H3MEpPEHUH, I@pu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUNOTE3y Y4e€OHOrO  AKCIEPUMEHTa, COOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOI0 000pYyA0BaHUs, IPOBOJAUTH OIBIT U (POPMYIMPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (QU3MUYECKHX BEJIUYMH, INPU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHS M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
MOTPELTHOCTEH U3MEPEHUI];

UCCIIeIOBAaTh 3aBUCUMOCTH MeEXAy (PU3MYECKUMH BEJIMYMHAMH C MHCIOJb30BaHUEM
OpSMBIX H3MEPEHUH, INpU 3TOM KOHCTPYUPOBATb YCTAHOBKY, (UKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3ysbTaTaM HUCCIIEA0BaHUS;

coOmoaTh MpaBuia O€30MaCHOrO TpyJda NpU IMPOBEIECHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIBHOCTH C
HCTOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTOpHOTO 000PYA0BAHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 33Jjaudl BHIOUPATh (U3UUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (GOPMYINbI, HEOOXOIMMbIE Ui €€ pelieHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAbHOCTh MOJyYEeHHOTO 3HaueHHs (PU3NYECKON BEINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUYKY
paccyXJIeHU ¢ ONOpOoi Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUS,;



UCIIONB30BaTh MPU PpEIICHWH Yy4eOHBIX 337a4 COBpPEMEHHbIE HH(POPMALUOHHBIE
TEXHOJIOTUH JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMH W TIPEACTABICHUS Y4eOHOU H
HAYYHO-TIONMYJISPHOW HWH(POPMALIMKU, MOJYYCHHOW W3 PA3TUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJyIaeMyI0 HH()OPMAITHIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTUM;

UCIONB30BAaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns O€30MACHOCTH MPHU 0OPALIEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pPOBbS U COOJIIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaIOLLEH Cpele;

paboTaTh B IPyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padboTy
IPYNIbl, PAlUOHAJIBHO pacHpeneniaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kJiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JEeSITeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKHUI 3apsii, Jyd CBeTa, TOYEUHBIM HCTOYHUK CBETa, sJEpHas MOJENb aroma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/ipa IIPH PEeLICHUN (GU3NUECKUX 3a]au;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUMHAMUKN U KBAaHTOBOM (DPU3MKH: JIEKTpUYECKas NMPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHO€ JEeWCTBUSA TOKA, B3aMMOACHCTBUE MAarHUTOB, 3 IEKTPOMAarHUTHAs
UHAYKIMS, JAEHCTBHE MAarHUTHOTO IIOJII HA IPOBOJHUK C TOKOM M JBWXKYIIUICS 3apsn,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIpPOCTPaHEHUE CBETA, OTPaKEHHE,
npejgoMieHue, HHTepdepeHuus, Auppakuus M MOJAsApHU3alus CBeTa, AUCIEpCUs CBeTa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONMCBIBATh M3YYEHHbIE CBOMCTBA BEIECTBAa (JIEKTPUYECKUE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHbBIE SBICHUS (IIPOLIECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUYECKUH 3apsijl, cujla TOKa, OJIEKTPUYECKOoe
HanpsDKeHUeE, JEKTPUYECKOE COIPOTUBIICHHUE, PA3HOCTb OTEHIIMAJIOB, JIEKTPOABIKYINAs CUJIa,
paboTa TOKa, MHIYKLUS MarHUTHOrO Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPIrHus 3JIEKTPUYECKOI'0 M MAarHUTHOTO MOJeH, Mepuoj] W 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosiebaHul, (POKyCHOE pacCTOsSHME M ONTUYECKas CWJIa JIMH3bl, NPH ONUCAHUU IPABUIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETMUUHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIE SBJIECHUS W MPOLECCHI, HCHONB3YS (puznyeckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (OTOHA, MEpPHOJ IMOJIypacnajga, SHEPrus CBS3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3MUYECKUN CMBICT HCIIOJB3YEMbIX BEIUYHMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3bIBAIOIIME AHHYIO (PU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;



aHAM3UPOBATh (PU3MUECKUE IMPOLIECCHl M SBICHHS, HCIONB3YS (pru3nyeckre 3aKOHBI H
NpUHIMIBL: 3akOH OMa, 3aKOHBI IOCJIEJOBATENIBHOIO M  MApaJUIENbHOIO COEIMHEHUS
IIPOBOJHUKOB, 3aKkOH J[xoyms—JIeHnma, 3akOH  DJIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
IIPSIMOJIMHENHOIO PaclpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMsI CBETa, 3aKOHbI IPEJOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa s (GoTodhdeKTa, 3aKOH COXpaHEHHUS DHEPTruH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarhb
CIIOBECHYIO (DOpPMYITHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHHUE W YCIOBHS (TpPaHUIIBI,
001acTH) MTPUMEHUMOCTH;

ONPEJENATh HaIlpaBJIEHUE BEKTOpa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTh M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEIOBAaHUIO (PU3MYECKUX SIBJIEHUH M IPOLIECCOB C
UCIOJIb30BAHMEM  TMPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMynnpoBaTh
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOuUpaTh YCTaHOBKY W3
MPeI0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh TPSMbIE U KOCBEHHBIE W3MEpPEHHs (PU3MUECKUX BEJIWYUH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OIIEHKHU
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEeI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJB30BaHUEM MPSIMBIX U3MEPEHHUI:
IIPU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl NOJYYEHHOW 3aBUCHMOCTHU
¢Gu3nyeckux BEIMYUMH B BHMJE TaOmuI MW TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark npaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Yy4eOHO-HUCCIIEOBATENbCKOM UM  IMPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYyAOBaHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNIbI0, HCMOJIb3Ys
¢bu3nyeckre 3aKOHbI U NPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7aull BbIOMpaTh (PU3NYECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PacuU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KauyeCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyKJIeHUI ¢ ONOPON Ha N3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHMS;

UCIOJb30BaTh MPH pelIeHHMM Y4eOHBIX 3a7au COBpPEMEHHble HMH(OPMAIIOHHBIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETAllMM U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIpHOM MHGOpPMALUKU, MNOJYYEHHOH W3 pPa3JIMYHbIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAIHIO;

OOBSICHATH NPUHIUIIBI ICHCTBHSI MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3avyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HM;

MPUBOAMUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOPALIEHUHU C TPUOOpaMH U TEXHUUYECKHUMH YCTPOUCTBAMHU, JUIs
COXpaHEHHUS 3JI0POBbsI U COOJIOCHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;

paboTath B IpyIIe C BHIIOJHEHUEM PA3IUYHBIX COLUMAIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O00f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B



HECTAHJAPTHBIX CUTyallUAX, aICKBATHO OLICHMUBATH BKJIAJ KaXAOT'0 M3 YYAaCTHHUKOB I'PYHIIBI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
1.1 ®dwusmuka 1 MeTo ay4HOTO TIO3HA 2 brbmmorexa OK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUSI B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541b§72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHHS BemiecTBa. Da3oBbie 5 bubnunoreka [JOK

Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 24
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME
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11 KJIACC

KoanuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
bub. OK
2.2 MexaHu4ecKre 1 AIEKTPOMAarHUTHBIC BOJTHBI 5 1 htI/tIDJsI:jI/(r)rT\.eeI;asi.ru 17f41c97¢
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBaHTOBOW ONITUKH 6 bubmorexa LIOK
' M OBOmo https://m.edsoo.ru/7f41c97c
4.2  |Ctpoenue aToma 4 bubnuoreka [IOK
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4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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