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Pabouas mporpamma mo yuebHomy mnpeamery «DU3MKA» Ha ypoBeHb cpenHero ooOIero
o0pa3oBaHHsl COCTaBJeHa C ydeToM pabouell mporpamMMbl BOoCHuUTaHUs. BocrnurarenbHbBIN
NOTEHIMAJ TAaHHOTO Y4eOHOTro mpeaMeTa 00ecredrBaeT pean3alnio OJaronpusSTHBIX yCIOBUN
JUIS pa3sBUTHS COLMAJIbHO 3HAYMMBIX OTHOLICHMH OOYYarOIIMXCsS M MPEXKIE BCEro HEHHOCTHBIX
OPUEHTUPOB (LIENEBBIX NpUOpUTETOB). LleneBble OpUEHTHUPBI PE3YIbTATOB BOCIHUTAHMS Ha
YPOBHE cpeiHero o0miero o0pa3oBaHus:
I'paxknanckoe BocniuTanue:
OCO3HAaHHO  BBIP@KAIOIIUNA  CBOK  POCCHUMCKYI0  TIPaKJAaHCKYyK)  IIPHHAUIE)KHOCTH
(MOIEHTUYHOCTH) B TOJUKYJIBTYPHOM, MHOTOHAIlMOHAJIBHOM W MHOTOKOH(ECCHOHATHHOM
pOCCHIICKOM 00I1IECTBE, B MUPOBOM COOOIIIECTBE;
CO3HAIOUIMI CBOE EAMHCTBO C HAapoJoM PoccuyM Kak HMCTOYHMKOM BIIACTH M CYOBEKTOM
TBHICSYEJIETHEH ~ POCCHUMCKOM  TOCYHAapCTBEHHOCTH, ¢  POCCHIICKMM  TroCynapCTBOM,
OTBETCTBEHHOCTh 3a €r0 pa3BUTHE B HACTOSIEM M OyIylieM Ha OCHOBE HCTOPUYECKOTO
IIPOCBEILEHHs], CHOPMUPOBAHHOTO POCCUICKOIO HALIMOHAJIBHOT'O HICTOPUYECKOTO CO3HAHMS,
MPOSIBJISIFOIIMI TOTOBHOCTh K 3aiiuTe PonuHBI, CrIOCOOHBIM apryMeHTHPOBAHHO OTCTaWBATh
CYBEPEHUTET M JOCTOMHCTBO Hapoja Poccum m Poccuiickoro rocymapcrBa, COXpaHsiITh U
3aIIMIIATh HCTOPUYECKYIO IIPABAY;
OPUEHTUPOBAaHHBI Ha AaKTMBHOE TIPaKJaHCKOE y4acTUE Ha OCHOBE YBAKEHUS 3aKOHA U
IIPaBOIIOPsIJIKA, IPaB U CBOOOJ] COrpa)/iaH;
OCO3HAHHO U JEATENBHO BhIPAXKAIOIINUN HENpUATHE 000N JTUCKPUMHUHALIMYU IO COLMAIbHbIM,
HAallUOHAJIBHBIM, PACOBBIM, PEIUIMO3HBIM  IIPU3HAKaM, IIPOSIBICHUM  OKCTPEMHU3MA,
TeppopU3Ma, KOPPYNLHH, AaHTUTOCYJapCTBEHHOH 1E€ATENbHOCTH;
00JIaafOIIM ONBITOM TPAKIAHCKON COIMAIBHO 3HAYMMOW AEATENBHOCTH (B YUCHHYECKOM
CaMOYIPAaBJIEHUH, BOJIOHTEPCKOM JIBUJKEHUH, JKOJIOTMYECKUX, BOCHHO- NAaTPUOTUYECKUX H
Ipyrue o0beIMHEHUSX, aKIHsIX, IPOrpaMMax).
ITaTpuoTHyeckoe BOCIUTAHUE:
BBIPQKAIOIIMN CBOK HALMOHAIBHYIO, 3THUYECKYIO IIPUHAJJICKHOCTh, IPUBEPKEHHOCTh K
POJHOM KyJIbTYpE, JII00O0Bb K CBOEMY HApOAY;
CO3HAKIIMKM IPUYACTHOCTh K MHOTOHAalMOHAIBHOMY Hapony Pocculickonn ®enepanuu,
poccuiickoMy OTe4ecTBY, POCCUICKYIO KYJIbTYPHYIO HIEHTUYHOCTD;
MPOSIBJISIOIINN JIEATEIbHOE LEHHOCTHOE OTHOLIEHWE K HCTOPHUYECKOMY U KYJIBTYPHOMY
HACJIEIUI0 CBOEr0 M Jpyrux Haponos Poccum, Tpaguinusam, Opa3gHUKaM, MNaMATHUKAM
HapoJI0B, IPOKMUBAKOIINX B pOAHOM cTpaHe — Poceny;
NPOSBISIIOIIMI  YBOKEHHE K  COOTEYECTBEHHHMKAM, NPOXKHUBAIOUIMM 332  PyOexoM,
MTO/ICPKUBAIOIINM UX IIPaBa, 3aIUTY UX UHTEPECOB B COXPAHEHUN POCCUICKON KYJIBTYPHOU
UJEHTUYHOCTH.
JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
MIPOSABIIAIOIUN  [TPUBEPKEHHOCTh TPAAUIIMOHHBIM JTyXOBHO-HPaBCTBEHHBIM IIEHHOCTSM,
KyJIbType HapomoB Poccum ¢ y4eTOM  MHUPOBO33PEHYECKOIO,  HAIMOHAJIBHOIO,
KOH(ECCHOHATIBLHOI'O CAMOOIIPE/IeIICHHS;
JNEUCTBYIOINI W OLICHUBAIOIINNA CBOE IOBEJACHUE M IOCTYNKH, IOBEACHUE U IOCTYIIKH
JAPYIUX JIIOJEH ¢ MO3ULUN TPAaJULMOHHBIX POCCUMCKUX ITYXOBHO- HPABCTBEHHBIX LIEHHOCTEH
U HOPM C OCO3HaHUEM IMOCIEACTBUM IOCTYNKOB, JEATEIBHO BBIPAXKAIOIUN HENPUITHE
AHTUT'YMAaHHBIX U ACOLIMAJIbHBIX MOCTYIIKOB, IOBEIECHNUS, IPOTUBOPEYALUX ITUM LIEHHOCTSIM;
MPOSABISAIONINN  yBaKEHUE K JKM3HM M JOCTOMHCTBY KaXKIOrO 4YelloBeKa, CB00Ooje
MHUpPOBO33PDEHYECKOr0 BBIOOpa M CaMOOMNpEAETeHUs, K MPEJACTaBUTENSAM Pa3IUYHBIX
STHUYECKHUX TPYII, peauruid HapoaoB Poccnn, HMX HaMOHAaIbHOMY JOCTOMHCTBY U
PETUTHO3HBIM YYBCTBAM C YYETOM COOJIIOJCHHMS KOHCTUTYLHMOHHBIX INpaB U CBOOOJ BCEX
TPaXK/JIaH;



MMOHUMAIOIINKN U JEATEIIBHO BRIPAKAOLINNA LIEHHOCTh MEXHALMOHAIIBHOTO, MEKPEITUTUO3HOTO
corjacusi JoJield, HaponoB B Poccuu, CrocoOHBI BeCTH OUAIOT C JIIOJBMH Pa3HBIX
HALIMOHAJIHOCTEW, OTHOLIEHUSI K PEJIIUTMA W PEJIMTHMO3HOM IPUHAJIEKHOCTH, HAXOIUTH
oO1iue eau U COTPYIHUYATD JUIsl UX JOCTH)KCHUS;

OPUEHTUPOBAHHBIM HA CO3/IAHUE YCTOMYMBOW CEMbHU HAa OCHOBE POCCHMCKHMX TPAJIUIIMOHHBIX
CEeMEMHBIX IEHHOCTEeH, MOHUMaHUs Opaka Kak COl3a MYXXYMHBI U KEHIIMHBI JUISl CO3/IaHuUs
CEMbH, POXKJICHHUS U BOCIIMTAHUS B CEMbE AECTEH, HENPUATHUS HACWIHS B CEMbE, yXOJa OT
POIUTENBCKON OTBETCTBEHHOCTH;

obOnanaromuii  CPOPMUPOBAHHBIMHM  MPEACTABICHUSMU O I[[EHHOCTH U 3HAYCHUHM B
OTEUECTBEHHOW M MHPOBOM KYyJIbType S3bIKOB M JUTeparypsl HaponoB Poccun,
JEMOHCTPUPYIOLINI YCTOMYMBBIA UHTEPEC K YTEHUIO KaK CPEJICTBY MTO3HAHUS OTEYECTBEHHOU
Y MUPOBOU TYXOBHOM KYJIbTYPBI.

IcTeTHUYECKOE BOCIIUTAHHE:

BBIPAXKAIOIIMN MOHUMaHWE [IEHHOCTU OTEYECTBEHHOIO U MUPOBOTO UCKYCCTBA, POCCUMCKOIO
1 MUPOBOT'O XYyJI0KECTBEHHOI'O HACIIEAUS;

MPOSIBJISIOIINN BOCIIPUUMYUBOCTD K Pa3HbIM BUJIaM UCKYCCTBA, IOHUMaHUE SMOIMOHAIBHOTO
BO3JEHUCTBUSI HMCKYCCTBA, €ro BJIUAHHUS Ha IIOBEACHUE JIIOJCH, YMEIOIHMNA KPUTUYECKU
OLICHHUBATH TO BIIMSHUE,

MPOSIBJISIIOIINANA TMIOHMMAHUE XYJ0KECTBEHHOM KyJIbTYpbl KaK CpPEACTBA KOMMYHHUKAUHUH H
CaMOBBIPQKEHHS B COBPEMEHHOM OOIIECTBE, 3HAYCHHUS HPABCTBEHHBIX HOPM, IICHHOCTCH,
TpaJIULIMi B HCKYCCTBE;

OpPUEHTHUPOBAHHBIM HAa OCO3HAHHOE TBOPYECKOE CAMOBBIPAKECHHUE, pPeaTu3alldio TBOPYECKHUX
CIIOCOOHOCTEH B pa3HBIX BUJAX UCKYCCTBA C YIETOM POCCHICKHUX TPATUIIMOHHBIX JTyXOBHBIX U
HPABCTBEHHBIX IIEHHOCTEH, HA 3CTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

®dusznyeckoe BOCHUTaHHE, (POPMUPOBAHHE KYJbTYPbI 310POBbS W 3MOLHOHAJIbLHOIO
0J1aronosIy4us:

MIOHUMAIOIINMN U BBIPAKAIOIIUI B MPAKTUYECKON EATEIbHOCTH LIEHHOCTD JKU3HHU, 3/10POBbS U
0€30I1aCHOCTH, 3HAYEHUE JINYHBIX YCUIMHA B COXPAHEHUU M YKPEIJICHUH CBOETO 3/10POBbs U
370pOBbS APYTUX JIKOJEH;

coOJroJaroIuii paBuiIa JJMYHON U OOLIECTBEHHON 0€30MacHOCTH, B TOM YHCie Oe3011acHOro
MOBEJIEHUsI B UH(POPMAIIMOHHOM Cpefie;

BBIP)KAIOLIMM Ha MPAKTUKE YCTAaHOBKY Ha 370pOBBIM 00pa3 XHU3HU (3J0pOBOE IMHUTAHMUE,
cOOIOICHUE TUTHEHBI, PEKUM 3aHATUNH M OTJbIXa, PETYISPHYIO (PU3MUECKYI0 aKTUBHOCT),
CTpemJieHHe K (PU3MYECKOMY COBEPIIEHCTBOBAHUIO, COOMIOAAIONIMI U TMponaraHIupyromui
0e30MacHbII U 31I0pOBBI 00pa3 KU3HU;

MPOSIBJISIIOIIMI CO3HATENbHOE M OOOCHOBAHHOE HENpUSATHE BPEIHBIX MPUBBIUEK (KypeHus,
ynoTpeOJeHUsT aJlKOroJis, HAapKOTHKOB, JIIOOBIX (OPM 3aBUCHUMOCTEH), IECTPYKTHUBHOTO
MOBEJCHUsT B OOIIecTBe U LU(POBOM cpele, MOHUMaHME UX Bpeaa Ui (PU3MYECKOTO U
MICUXUYECKOTO 37]0POBbS;

JI€MOHCTPHUPYIOLINI HaBBIKU Pe(IIEKCUU CBOEr0 COCTOSHUS ((PU3NUECKOTO, SIMOIIMOHAIILHOTO,
TICUXOJIOTHYECKOT0), COCTOSIHHMSI JIPYrUX JIIOJed C TOYKH 3peHus Oe30MacHOCTH,
CO3HATEJILHOT'O YIIPABJIEHUS CBOMM dMOIMOHAIBHBIM COCTOSTHUEM;

pa3BUBAIOIIMNA CIIOCOOHOCTH aJaNTUPOBATHCA K CTPECCOBBIM CHUTyalusiM B OOLICHHH, B
pasHBIX KOJJIGKTHBAaX, K MEHSIOIUMCS YCIOBHAM (COLMAIbHBIM, HH(POPMALUOHHBIM,
MIPUPOIHBIM).

TpyaoBoe BocnnuTanue:

YBOXKAIOIMNUKA TPy, Pe3yAbTaThl TPyAa, TPYAOBbIE U MPOheCcCHOHATBHBIE TOCTHIKEHUS CBOMX
3eMJISIKOB, MX BKJIaJlI B Pa3BUTHUE CBOErO MOCENICHUsI, Kpas, CTPAaHbl, TPYAOBbIE JOCTUKEHUS
POCCHIICKOT0 Hapo/1a;



MPOSIBIISIIOIIUI CITOCOOHOCTH K TBOPYECKOMY CO3HMIATEIHLHOMY COI[MAIBHO 3HAYUUMOMY TPYAY
B JIOCTYIIHBIX IO BO3PACTy COLMAIIBHO-TPYIOBBIX POJISIX, B TOM YHCJIE MPEANPUHUMATEIBCKOM
JEATEIbHOCTH B YCIOBUAX CaMO3aHATOCTH WM HAEMHOIO TPYAa;

YYaCTBYIOIIMI B COLMAJIBHO 3HAYMMON TPYIOBOM JEATEIBHOCTH PA3HOTO BHUJIA B CEMBE,
00111e00pa30BaTeIbHON OPraHnu3alui, CBOCH MECTHOCTH, B TOM YHMCIIE OIJIAYMBAEMOM TPY/IE B
KaHUKYJISIPHBIE TEPHOJBI, C y4yeToM COOJIOJeHHs 3aKoHoAaTenbcTBa Poccuiickoii
®denepauuu;

BBIPXKAIOUINI OCO3HAHHYIO FOTOBHOCTH K MOJYyYEHUIO MpodeccnoHanbHOro 00pa3oBaHus, K
HENpPepbIBHOMY 00pPa30BaHUIO B TEUCHHE KU3HHU KaK YCIOBHIO YCHEITHONW PO eCcCHOHATBHON
1 OOIIECTBEHHOM JESITEeIbHOCTH;

MOHUMAIOIINN CHEUPUKY TPYTOBOU JNEATCILHOCTH, PETYINPOBAHUS TPYJIOBBIX OTHOIICHUH,
camMooOpa3zoBaHusi M  Mpo(ecCHOHAIbHON  CaMOMOATOTOBKM B HMH(OPMAIMIOHHOM
BBICOKOTEXHOJIOTUYECKOM OOIIEeCTBE, TOTOBBI YUYUTbCA M TPYAUTHCI B COBPEMEHHOM
00111eCTBE;

OPUEHTHUPOBAHHBI Ha OCO3HAHHBIM BBIOOP cdepsl TpymoBoi, mpodeccCHnOHATBEHOMI
NESTeIbHOCTH B POCCHMCKOM OOILIECTBE C YYETOM JIMYHBIX JKM3HEHHBIX IJIAHOB,
notrpeOHOCTEH CBOEH ceMbH, 00IIeCTBA.

IK0JI0rHYecKOe BOCIIUTAHNE:

JEMOHCTPHUPYIOIIUI B MOBEICHUU C(POPMUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYPHl HA OCHOBE
[IOHMMAaHUs BIUSHUSA COLMAIBHO-?KOHOMUYECKUX IPOLECCOB Ha NMPHUPOAY, B TOM YHCIIE Ha
rJ100aJIbHOM YpPOBHE, OTBETCTBEHHOCTh 3a JAEWUCTBUSA B IPHUPOJIHOM Cpejie; BbIpa)karoIuii
JEATEIIbHOE HENPUATUE JIEUCTBUMN, NPHUHOCAIIMX BpEX IPUPOJE; NPUMEHSIOIMN 3HAHMS
€CTECTBEHHBIX U COLMAJbHBIX HAayK JJIS Pa3yMHOI0, OEpEXIMBOTO MPUPOJOINOIb30BaHUS B
OBITY, OOLIIECTBEHHOM IIPOCTPAHCTBE;

MMEIOIIMM M Pa3BUBAIOLIMI OIBIT JKOJOTMYECKH HAIPaBICHHOW, IPUPOIOOXPAHHOM,
pecypcocOeperaronieil 1esTeIbHOCTH, YYaCTBYIOIIUN B €10 IPUOOPETEHUH IPYTUMHU JIFOIbMH.

HeHHOCTb HAYYHOI'O MO3HAHUS:

NESATEIBbHO BBIPAXKAIOUIUH T03HABATEJIbHBIE MHTEPEChl B Pa3HBIX MPEIMETHBIX 00JIACTAX C
Y4E€TOM CBOUX MHTEPECOB, CIIOCOOHOCTEH, JOCTUKEHUI;

o0aaroluil mMpeCTaBIeHNEM O COBPEMEHHON HaAyYHON KapTHHE MUpPA, TOCTHIKEHUSX HAYKU
U TCXHUKH, apryMCHTUPOBAHHO Bmpamafomnﬁ INOHMMAHHEC 3HAUYUCHUA HAYKWM B JXH3HU
poccuiickoro o00ImecTBa, OOECHedYeHUH ero Oe30MacHOCTH, TYMaHUTApHOM, COIUAIBHO-
OKOHOMHWYCCKOM Pa3BUTHUU POCCI/II/I;

JIEMOHCTPUPYIOLINI HAaBBIKA KPUTUUECKOTO MBILLJICHUS, ONIPEAECIIEHUS TOCTOBEPHOU HAyYHOU
nH(}OPMALIUY U KPUTUKH aHTUHAYYHBIX IPEICTaBICHUN;

pa3BUBAOIIMKA W TPUMEHSIOMINNA HABBIKM HAOMIOACHMS, HAKOIUICHUS W CUCTeMAaTHU3aIllH
(aKkTOB, OCMBICIIEHHUS ONbITA B €CTECTBEHHO-HAYYHOW U I'yMaHUTapHON 001acTAX MO3HaHMS,
HCCIIeN0BATEIbCKOM 1€ TEILHOCTH.

Conep:xanue y4eOHOro npeamera

YPOBEHb — 0A308bl1i
10 KJIACC

Pa3nes 1. ®u3nka u MeTOaAbI HAYYHOI'O TO3HAHMS

®duzuka — HayKa O IpHUpOAC. Hay‘-IHLIC MCTOABI MMO3HAHUA OKPYKAIOUICTO MHpPA. Ponsb

SKCTIEPUMEHTA M TEOPHH B TIPOIIECCEe TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue pusndeckux siBjaeHU u nporeccoB. Hayunslie runores3sl. dusnueckue

3aKOHBI U TCOPHU. FpaHI/II_[BI MPUMCHUMOCTHU (I)I/ISI/ILICCKI/IX 3aKOHOB. HpI/IHLII/IH COOTBCTCTBHA.

Poib 1 Mecto (u3uku B (GOPMHPOBAHHUU COBPEMEHHON Hay4yHOW KapTHHBI MHpa, B

MPaKTUYECKOU JeATETLHOCTH JIFOJICH.



Jlemoncmpayuu
AHaznoroBble ¥ IU(PPOBBIC U3MEPUTEILHBIE PUOOPHI, KOMITBIOTEPHBIC TaTYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CckOpoCTh (CpelIHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepUalbHOM TOYKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHE NEepeMEIIeHU 1
CJII0’KE€HHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaIeHus.

KpuBonuHueliHoe naBMXeHHE. [[BUKeHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas cKopocTb. Ilepuon u
gactoTa oOpamieHus. [[eHTpocTpeMHUTEeNTsHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJI0B, LICMIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mojenb cucTeMBI OTCUETA, MILTFOCTPALMs KHHEMATUYECKUX XAPAKTEPUCTUK JBHKEHUS.

[TpeoOpazoBanue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HabGmonenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO MaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydenne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS ~ MEXAY  NYTSIMH,  NOPOWIECHHBIMM  TEIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE IPOMEKYTKH BpPEMEHHM IpPH PABHOYCKOPEHHOM JBHKEHUHU C
Ha4yaJbHOU CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teiaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurensHOCTH ['anuites. Ilepsoiit 3akoH HeroTona. HEprmanbHbIe cUCTEMBI
oTcUéra.

Macca Tenma. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HbproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buapl Tpenust (mokosi, ckoybxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus nokos. Koadourment tpenus. Cuna conpoTUBIECHUS
NP ABUKEHUH TeJla B KUJKOCTH WM rase.

[TocTymarensHOE U BpamareabHOe ABHKEHNE a0COTIOTHO TBEPOTO Tea.

MOMEHT CHubl OTHOCHUTEIBHO OCH BpaumieHus. [lnedo cunbl. YcClIoBUSL paBHOBECHS
TBEPAOTO TeJA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.
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Jlemoncmpayuu

SIBiieHne nHEepLMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHue aBm>xeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIAa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Hmnynsc MaTepralibHOM TOYKHU (Tea), CUCTEMBI MaTepUATbHBIX TOYeK. IMITybC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprusi MatepuaibHONM TOYKU. TeopemMa 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble M HEMOTEHIMAIbHBIE CUJIbl. CBs3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHrne aOCONMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsI3M pabOTHl CHUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruu Tejla Ha
IIPUMEpE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paspnen 3. MoaekyasipHast pu3uKka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBmwxkenme. uddys3ums. Xapaktep HIBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB
BElIECTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyn. KomndecTBo BeliecTsa.
[TocTostnHas ABorajpo.

TemmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus.
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Mogens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
UcaNpHOTO Ta3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeaHedl KHHETHYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. [llkama temneparyp KensBrHa. ['a30Bble 3aKOHBIL.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLEeCcCOB: N30TepMa,
u30Xxopa, u3odapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MIPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JIUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbITe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogpens onbiTa lllTepHa.

OnBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIJIIPHOTO B3aUMOICHCTBUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenue Macchl BO3/yXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHHHl o0bEMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyecTBo TemnoTel U paboTta. BHYTpeHHsIsI 3Heprus 0JHOATOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEIIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. IlepBbiii 3axkoH TepmomauHamuku. [Ipumenenue
MEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh MpoieccoB B MpUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUN B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictBus terioBod MamuHbl. [{ukin KapHo u
€ro KO3 QUIUEHT MOJIE3HOTO AEUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

WN3meHenne BHYTpEHHEW SHEPrUU Teja TMPHU COBEPIICHHH pabOThI: BBUIET MPOOKH W3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALs).

N3menenne BHyTpEeHHEH SHEpruu (TEMIEpaTyphl) Tea MpHU Terionepeaaye.

OnpIT M0 auabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHneHcanus. Mcmapenne u  kuneHue. AOCOmOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachlmeHHbIi map. Y aenbHas TerioTa mapooopa3oBaHusl.
3aBUCHMOCTH TEMIIEPATyphl KUTICHUS OT JaBJICHHUS.
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Teépnoe Teno. Kpucrammuueckue u amopdHbie Teaa. AHM30TPONHUS CBOMCTB KPUCTAILIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. I[lnaBneHne M Kpucrtannusanus. Y aeinpHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.
TexHuuyeckue ycTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHE: THUTPOMETP M ICHUXPOMETD,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuaioB, B TOM qHuCJIIC
HaHOMATCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX ITAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U IJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpuCTalioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTPUYeCKUd 3apsan. J[Ba Buga 53IEKTPUUECKUX —3apsJiOB.
[IpoBoIHUKY, TUATIEKTPUKH U MTOTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsnoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKU — 3apsl.
Onektpuueckoe mnojae. Hampsx€HHoOCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HanpsHKEHHOCTH AJIEKTPUYECKOTO TOJIS.

Pabora cun oanektpocratuyeckoro modis.  [loreHuman. Pa3HOCTP  MOTEHLMAIIOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. OJeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHU4YecKne YCTPOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBHS DJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3neKTpUKHY B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAW  IUIACTHUH,
pacCTOSTHUS MEXKy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYHIECTBOBAHUS AJIEKTPUYECKOrO0 TOKA. MICTOYHUKHU TOKa.
Cuna toka. [1ocTOSIHHBIH TOK.

HaHp}I)KeHI/IC. 3axon Oma JJId ydacCTKa LICIIN.
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DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapayiesibHOE, CMEIIAHHOE COSUHEHNE TPOBOHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIasi CHUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIEKTpHIecKoi nemnu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAs TPOBOAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. I1oaynpoBoHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLMAIus. DIEKTPOIIN3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHu4yeckue yCTPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3IUCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTh COMPOTUBICHUS IWIMHIPUUECKUX TMPOBOJHUKOB OT JAJUHBI, IUIOHIAIN
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOE COeIUHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABUKYIIEeH cuiibl. KOpoTkoe 3aMblkaHHE rajibBaHHYECKOTrO
9JIEMEHTA U OLIEHKA BHYTPEHHET0 CONMPOTUBICHUSI.

3aBUCUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenne  SIeKTpOABMKYLIEH CHJIBI  HMCTOYHMKA TOKA W €r0  BHYTPEHHErO
CONPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeameTHbie CBS3U

Uzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kjacce OCymIeCTBISETCS € YYETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBS3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuka: pelleHHe CHCTEMbl YpaBHEHMH, JMHeWHas (QyHKuus, napadona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHH HAa OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOW mpupoje, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OPraHU3MOB (BI/II[BI TCILIonepeaavyu, TCIjioOBOC paBHOBeCI/Ie), QJICKTPHUYCCKUC ABJICHUA B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBbIe CBOWCTBAa TBEPHABIX TeJ, >KUIKOCTEH W Ta30B, dJJIEKTPUUYECKUE
CBOICTBA METAJJIOB, SJIEKTPOIUTHYSCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Tl'eoepaghus: BaxxHOCTH BO31lyXa, BETPHI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKE NBHKEHUHN C HCIIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHUA COBPCMCHHBIX MATCPpUAJIOB, B TOM YUCIIC
HAHOMATEepHalloB, M  HAHOTEXHOJOTMH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC
Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
BekTop maruutHOM MHAyKUMU. [I[puHIMN Cynepno3uliuy MarHUTHBIX NOJIel. JIMHUKM MarHUTHOM
uHAyKuuy. KapTuHa mMHUI MarHUTHOW MHIYKUUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA ¢ TOKOM. KapThHa NMHHMI WHIYKIIMM MAarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJAHUKA M 3aMKHYTOIO KOJIBIIEBOIO NMPOBOAHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoOBOAHUKOB C TOKOM.

Cuita AMniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwna Jlopenna, e€ MOAynbp W HampaBiieHHe. JIBWIKEHHWE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTpOMArHUTHOM WHAYKIMH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DIEKTPOABMKYILAsA CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAas CHUJa MHAYKIUU B IPOBOJHHUKE,
JIBHKYIIIEMCS TTOCTYNATENbHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIIKA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEN 3JI€MEHTAPHBIX YACTUILI, UHIYKIHNOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHMY MHIYKIMYA MarHUTHOTO TOJIA.

B3auMozeiicTBre ABYyX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

ITpaBuio Jlenna.
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3aBUCUMOCTD JJIEKTPOABUKYILEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3yueHne MarHuTHOTO NOJIsI KaTYLIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS AIEKTPOMATHUTHON UHAYKITUU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHUmMHbsle Ko1e0anus

Konebarenbnass cucrema. CBOOOgHBIE MexaHWUeckue Kojebanus. [apmoHmueckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTiyecknii MasTHHK. YpaBHCHHUE TapMOHHMYECKUX KojieOanui. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKAYy MEXaHWYCCKUMU H  DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbLHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromMX KojeOaHUsAX. BbIHyX/IeHHbIE MEXaHUYECKUE KOeOaHusl.
Pe3onanc. BeiHYXI€HHBIC 2JIEKTPOMArHUTHBIC KOJICOaHNI.

[lepemenHbiii TOk. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBO, mepenaya W MOTPEOJICHUE SICKTPUYSCKON SHEPTHH.
DKOJIOTUYECKHUE PHUCKH TIPH TPOU3BOACTBE dJeKTpodHepruu. KynpTypa wucnoib3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: SJIEKTPUUYECKUNM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

Hccnenoanue mapaMeTpoB KosieOaTenbHOM CUCTeMbI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumiaorpaMmel - (3aBUCUMOCTH  CHJIBI  TOKAa H  HANPSDKEHWs] OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mopenb TUHUAU SIEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBaHue 3aBUCUMOCTH TIEPHOA MAJIBIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne TmepeMEHHOTO TOKa B IEMH W3 TOCJIENOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMaAZHUMHbIE 60THbL
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MexaHndeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
U januHa BoONHBL [lomepeunple W mponmosibHble BONMHBL WHTepdepeHmus u mudpaxius
MEXAHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruutHO# BosiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uaTepdepenuns. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnuOCBA3U U TeleBuaeHUs. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHudeckue ycTpoWCTBa U IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
yIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE W MEAMIMHE, Pajaap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

Habumronenue otpaxkeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH PE30HAHC.

Habumonenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, IPEIOMIICHUE,
nossipu3anus, nudpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsmonnHeiHOe pacipocTpaHEHNE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB O6enoro cera. L{ser.

Cobuparoniue W pacceuBaronive JHUH3bL. ToHKass JuH3a. DOKYCHOE pAacCTOsIHUE U
ONTHYECKasl CHiia TOHKOW NHH3BL. [locTpoeHre n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. Popmysa TOHKOW JIMH3BIL. Y BEJIMUEHUE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass omnrtuka. WuTtepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.
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TexHuueckue ycTpoWCTBa W MpaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIHOHHAS
pEelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMyeHHe cBeTa. OnTHdeckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomryueHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI crienMaJIbLHOM TEOPHUH OTHOCHUTEIBLHOCTH

['paHuIpl NPUMEHUMOCTH Kiaccuueckoil mexanuku. [locTymarel cnenuansHOM Teopuu
OTHOCHUTEJIbHOCTH: WMHBAapPUAHTHOCTh MOIYJISI CKOPOCTM CBE€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINTEHHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/[JICHHE BPEMEHHU U COKPAILIEHUE ITTHHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ YHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHs TTOKOSI.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®ortonsl. ®opmymna [lnanka cBsi3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPTUs U UMITYIIbC
dboToHa.

OtkpeiTue u wucciaenaoanue Qororapdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitHa s Gpororddexra. «KpacHas rpanuna» gorosdppexra.

JlaBnenue ceera. OnwiTel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHU4YecKkne yCTpOMCTBA M TMPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroauog.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
monenb atoMa. [locrymater bopa. Usnydenue u mornomieHue GOTOHOB MpU MEPEXOAE aTroma C
OJIHOTO YypOBHS »HEpruM Ha Jpyroil. Buasl crnextpoB. CHekTp YpOBHEHl SHepruu aroma
BOJIOpOJA.
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BosHoBbIe cBoiicTBa yacTull. Bonubl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW Tyalnu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHBbIM AaHAJIN3
(criexkTpockoIt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeyaThIX CEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Halnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTH CTpOCHHS  A1pa. OtkpeiTHE
panuoaktuBHOCTU. OTBITH Pesepdopnaa mo onpenesneHuo cocTaBa paaioakTUBHOTO H3ITyYCHHUS.
CgoiictBa anb(da-, 6eTa-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbiTHEe npoTOHa W HeWrTpoHa. HyxionHas mopnens siapa ['eitsenOepra—lIBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprus cB3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.

SAnepHele peakuuu. [leneHne u cUHTE3 A1€p.

SAnepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NEpCHEKTUBBI  SAIEPHOM
HHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHbBIX YACTHLI.

dyHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMuHCTBO (pr3nueckoi KapTUHbBI MUpA.

TexHu4eckne yCTpOMCTBAa M INPAKTHUYECKOE NPUMEHEHHME: JTO3UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Ortanbl pa3BUTUs acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besust, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. ConneuyHas axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, HMX
OCHOBHBIC XapaKTepHUCTUKH. JluarpaMma «CHEKTpajJbHbIA KJIACC — CBETUMOCTBY». 3BE3JbI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
raJlakTUK. PagnoranakTiuky u kBa3apel. YEpHbIE ABIPHI B SApaX FalaKTHK.

Bcenennas. Pacmmpenue Bceenennoif. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.
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Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

HaOnroneHuss HeBOOPYKEHHBIM I1a30M C UCHOJIb30BAHUEM KOMIIBIOTEPHBIX IPUIOKEHUIH
JUIsL OIIPEJCNICHUS MOJI0KEHHsI HEOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, miianer, Maeunoro Ilytu.

O6o0maroee NOBTOpPEeHNE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax NeATETbHOCTH 4YeNOBEeKa, poilb M MecTo (U3UKM M aCTPOHOMHH B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pOIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeicTaBiIeHu 0 prU3nUecKoi KapTUHE MUpa, MECTO (PU3NYECKON KapTUHBI MHUpa B 00LLEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABICHUN O IPUPOJIE.

I[lnanupyeMble pe3yibTaThl OCBOCHHSI YUeOHOI0 NMpeaMeTa
JInu"HoCcTHEIE

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHUS ydeOHOro mpenmera «DU3WKa» NOJDKHBI OTPa)XaTh
TOTOBHOCTb M CIOCOOHOCTH OOy4aroluXxcsi pyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOrO  OOIIECTBa,
pacuIMpeHne >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B TPOIECCE PEATM3AIMH OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATENIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIUU  OOYYArOIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00IIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAaHUCTHUECKUX M JAEMOKPATHUYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B WHTEpEcax TPakIaHCKOTO OoOIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIHbHON OpraHHU3AINH;

YMEHHE B3aUMOJEWCTBOBATh C COIIMAIBHBIMU WHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TpaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKEHHMSIM POCCHHCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATSILHOCTH YYEHOTO;

OCO3HAHHWE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:
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WHTEpPEC K pasIuyHbiM cdepam TpodecCHOHATLHON JesATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHMIO B 00JaCTH (PU3UKH Ha
MIPOTSDKCHUH BCEH JKHU3HU;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

MJJAHUPOBAHUE M OCYIICCTBICHUE NIEUCTBHI B OKPY)KAIOIICH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

pacIIMpeHre OIbITa JIEATEIBHOCTH OKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHu3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYyYHOU NIeATENbHOCTH, TOTOBHOCTh B IpoOIecce M3y4eHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHINBUYaIbHO U B TPYIIIIE.

MeranpenmeTHble (KOMMYHUKAaTUBHBIE, PETYJIATUBHbIE, I03HABATEIbHbBIE)
ITo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble 1ornyeckue AelicTBus:

CaMOCTOATENILHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIpPEAEIATh LU JESATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB ILEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH pPAabOTy B YCIOBUSAX pPEAJbHOrO, BHUPTYaJbHOTO U
KOMOWHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarebckne 1eiCTBUSA:

BJAJIETh HAyYHOHM TEPMMHOJIOTHEH, KIIOUYEBBIMU MOHATHAMM U METOJaMM (U3NYECKON
HaYKU;

BJIa/IETh HaBbIKAMHU Y4YEOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/IOB pELIeHUs 3a1a4
(bu3nUecKoro coxepkaHusl, IPUMEHEHHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS,

BIA/IETh BHUJAMHU JIEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro HMHTEpIpeTalui,
npeoOpa3oBaHNI0 M NPUMEHEHUI0 B Pa3IMUHBIX YYEOHBIX CHUTYyallUsX, B TOM 4HCIE MpH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a7ady, BbIABUIATh
TUIOTE3y €€ pelIeHMs, HAXOIUTh apryMEHThl MJs J0Ka3aTeJbCTBA CBOMX YTBEPXKACHUM,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJ€ pEeUIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
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CTaBUTh U (POpPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HKE B IPAKTUUYECKYIO 00IaCTh KUZHEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 331a49H, TONMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUSI.

PatGora ¢ undopmaunmeii:

BJIa/IETh HABBIKAMU MOJy4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJIEP’KaHUsI U3 HCTOUHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
WHTEPIIPETANNIO HHPOPMAIINK Pa3IMYHBIX BUIOB U (hOPM MIPEIICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIONIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOCPEKCHHSI, TTPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHOM O€30MacCHOCTH;

CO3/aBaTh TEKCTHl (UINYECKOTO COAEpKAHMS B pasNUYHbIX (opmarax ¢ y4€ToMm
Ha3HaYeHWs WHGOpPMAMM © IEJICBOM AayAWTOPHH, BBIOUpAas ONTUMAIBHYIO  (OpMY
MIPE/ICTABJICHUS ¥ BU3YAITH3ALIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JESTEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH M CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPE/CTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHANBUAYAILHON pabOTHI,

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

NPUHUMATh LEJTU COBMECTHON JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ NOCTUKEHUIO: COCTABIATH IUIAH JACHCTBUHM, PACIpPElNesATh POJU C YU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHOU padOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaKJIOTO yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh MU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TIOBEJIECHWE B PA3JIUYHBIX CHUTYaIUSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHSI TIPAKTHYECKONM pPabOThI ¢ Y4ETOM MMEIOMIUXCSA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHI;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

17



JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYIULUUMHA B 00JacTH (U3MKH,
MOCTOSTHHO IOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICITUTENBHBIX MTPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OI[EHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHIXKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npotiecce AO0CTHXEHUSI TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MTPOTrPAMMBI IO (hU3UKE AJIs
YPOBHSI CpeIHEro 0o0mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEANOoaraloniuii cOpMHUPOBAHHOCTS!

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupoBaHus, BKJTIOYAFOIIETO CaMOKOHTPOJIb, yMeHHue NpUHUMATD
OTBETCTBEHHOCTb 32 CBOE IIOBEIECHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpeMIIEHHWE K JOCTIDKCHUIO IeNd U YCHexy,
ONITUMU3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBAThH UCXO/S M3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSIBIISITh MHTEPEC U Pa3pemiaTh KOH(IUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeATeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJeel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOTIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHS Ta30B, KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBIA AJIEKTPUUYECKUN 3apsii NP PeIIeHUn
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPAMOJIMHEHHOE ABW)KEHHE, CBOOOAHOE TMaJeHHE Tel,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
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(oxJaKJJeHUHN), TEIJIOBOE paBHOBECHUE, UCIIAPEHHE, KOHECHCAIM, MIIaBJICHUE, KpUCTAIIN3aLI1s,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI raza B HM30IpoLEccax, 3JIEKTpU3alus Tell,
B3aMMOJCICTBHE 3aps10B;

OIUCBIBATh MEXAHUYECKOE JBUKECHUE, MCIONIb3Ys (PM3NYECKHE BEIMUYUHBI: KOOPAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, IMpHU
ONUCAaHUM MPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICI MCIOJB3YEMBIX BEJIWYMH, UX
0003HaUeHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
(du3nyeckue BEJMYMHBL: JIaBIEHUE Ta3a, TEeMIlepaTypa, CpeIHsAs KHHETHYecKas HSHEeprus
XaO0TUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJMUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MPABIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJIHYHH,
uxX OOO3HAYEHMsS U E€IUHMLBI, HAXOAUTHb (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTHUMHU BEIUYHHAM;

ONMCHIBATh U3YUYECHHbIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YS (PU3NUYECKUE BEIUYUHBL: IEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HanpspKEHHOCTh  IIOJIS, IIOTEHLMAJ, PA3HOCTh IOTEHUUAJIOB; IPU ONUCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBATh (PU3MUYECKUE MPOLECCH U SBICHUS, HCIONB3Ys (DU3MUECKUE 3aKOHBI U
IIPUHLIMIBL: 3aKOH BceMuUpHOro tarorenus, I, II m III 3axonsl HbroTOHa, 3aKOH cOXpaHEHUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMsI UMITyJIbCa, IPUHIUI CYIIEPIIO3ULIUN CUJI, IIPUHLIUIT
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, T'a30Bbl€ 3aKOHBI, CBSA3b CpPEJHEW KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsisia, 3akoH KyloHa, mMpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUsA UX O€30MaCHOTO MCIIOIb30BaHMs B TOBCEAHEBHOM JKU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEeHuil, Mpu 3TOM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOIBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUs] M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPENIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MUECKUMHM BEIMYMHAMHM C HCIIOJIB30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJE TaOIUI] U IpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

cobmoiaTh MpaBuia 0€30MacHOro TpyJda MpU NPOBEICHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;
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pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYECKOW MOJENbI0, HCIONIb3Ys
¢u3nueckre 3aKOHBI ¥ MIPUHLUIIBI, HA OCHOBE aHAM3a YCIOBHS 33Jaudl BHIOUPATh (PU3UYECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEIMUHHBI,

pelIaTh KayeCTBEHHBIC 3aJaud: BBICTPAUBATH JIOTMYECKH HEINPOTUBOPECUYMBYIO LIETIOYKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMN U IPEACTaBICHUS Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHUSI HOPM DKOJIOTUYECKOTO MTOBEACHMSI B OKPYKaIOLIEH cpeje;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpeneNniarTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTh B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPAHMLIBI TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIH HCTOYHUK CBETa, fJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBIXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIeOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJsIpU3alUsl CBETa, JMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIlleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIAs CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOro Iouisd, cwia Amnepa, cuina JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B MPOIECCe TapMOHMYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHui, (OKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU OINHUCAHUU MPaBUIBHO
TPaKTOBaTh (PU3MUYECKUH CMBICT MCIOJIB3YEMbIX BEIMYMH, WX O0003HAueHUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;
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ONHKCBHIBATh M3Y4YEHHbIE KBAaHTOBBIE SIBIICHUS W IPOLECCHI, HCHOIb3Yysd (QU3NUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, >HEPrus CBSI3M AaTOMHBIX sIE€p, HPU ONMUCAHUU
IPaBUIbHO TPAKTOBaThb (PU3UYECKUN CMBICH MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U
€IMHULIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLIME TAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHIUNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATEIbHOTO U MAapauIeNbHOTO  COCIMHEHMS
IPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa It (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpPaHEHUs
MaccoBOI0 4MCia, MOCTynarel bopa, 3akOH paguoakTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIOBHS (TpaHUIIBL,
00nacTi) IPUMEHUMOCTH;

OIpeNieNiATh HAlpaBieHUE BEKTOpa MHAYKIHMHW MarHUTHOIO IOJS MPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHua;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHHIO (DU3MUYECKUX SBJICHUH W TPOLECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpEHUH: 1mpu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MYECKUX BEIWYHH, NPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTaThl MOJTYYEHHONW 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OJKCIIEpUMEHTa, Y4YEeOHO-UCCIEIOBATENbCKOM M TMPOEKTHOW JESATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Muecko MOJENbIo, HCIOJIb3Ys
¢du3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI M (OpMYJbl, HEOOXOAUMBbIE s €€ pelleHus,
POBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHUS;

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMsI B TOBCETHEBHOM JKU3HU;

NPUBOUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;
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UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MaCHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOZCHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLICH cpefe;

paboTaTh B IpyIIE C BBHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TpYONbl, palMoOHaIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATH BKJIAJl KaXJOI'0 M3 YYaCTHUKOB IPYyNIbl B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne n/m S — Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETLHBIE
padoThI padoThl pecypesl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3nKa U METO/Ibl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' AIbL HayH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kinematiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jumanika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka [HOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOJIMHAMUKA
4.1 DneKTpocTaTuKa 10 1 bubmorexa [IOK

https://m.edsoo.ru/7f41bf72
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42 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 1 bubmuorexa [JOK
Pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOI'PAMME
11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3je/ioB U TeM u@posBbIe
Ne ni/m NporpaMMEI pasi Beero Kontpoabusie IIpakTnueckue gépg)f OBAT eJ)'II)HbI e
padoThI padoThI pecypesI
Paznea 1. JIEKTPOJAUHAMUKA
11 MaruauTtHoe nosie. DIeKTpOMarHuTHAs 11 1 3 bu6nuoreka [IOK
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
KoJie0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YeCKHe U DJIEKTPOMAarHUTHbBIE 5 1 bubnuorexa [IOK
BOJIHBI https://m.edsoo0.ru/7f41c97c
bubnmoreka [JOK
23 Ok 10 3 https://m.edsc%.ru/7f41c97c
Wroro no pazueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIEUATIBHON TEOpUH 4 1 bu6mmoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4
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Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 bubmorexa [IOK
' https://m.edso0.ru/7f41c97c
bubmuoreka [JOK
4.2 CTpoeHne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A1PO 5 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubnuorexa [JOK
6.1 Obodmaromee nosTopennue 4 https://m.edsc%.ru/?f4lc97c
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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