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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma o pu3uke 6a30BOro ypoBHS HA YPOBHE cpenHero odiiero oopasopanus pazpaboTana Ha
OCHOBE TOJIOXKEHUH U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00Opa30BaTeIbHOW MpPOTrpamMbl,
npeacraBieHHbx B ®I'OC COO, a taxke ¢ yuéroM denepaibHOl pabodeil mporpaMMbl BOCTIUTAHUS U
KOHIIEIIIUH MpenoiaBanus yueOHoro npeamera «Pu3nka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
denepanyn, pearn3yoIX OCHOBHbIE 00pa30BaTEIbHBIE TPOTPAMMBI.

Copep:xanue mporpaMmbl o PU3MKE HAMPaBICHO Ha OPMUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHHBI
Mmupa oOyuatomuxcst 10—11 kimaccoB npu o0yuennu ux ¢pusruke Ha 6a30BOM ypOBHE HAa OCHOBE CUCTEMHO-
NesaTeNbHOCTHOTO moaxona. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeAMETHBIM pe3yibTaraM oOOydeHHs, a TaKke
YUUTBHIBAET HEOOXOIUMOCTh pPEaTu3allii MEXKIIPEIMETHBIX CBSi3ed (U3UKH C €CTECTBEHHO-HAyYHBIMU
y4eOHBIMU TpeaMeTaMu. B Hell ompenensioTcs OCHOBHBIC IeNTM M3y4YeHHUS (PU3UKU HA YPOBHE CPEIHETO
obmiero oOpa3oBaHus, INIAHUPYEMBIE PE3yIbTAThl OCBOCHUS Kypca (U3HUKH: TNIHOCTHBIC, METAIIPEIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® IUIAHUpPYEMBbIE pe3yJIbTaThl OCBOCHUSA Kypca (hpr3uku Ha 0a30BOM YPOBHE, B TOM YHUCIIE IPEAMETHBIC

PE3yNbTaTHI MO roj1aM 00yUYEHUS;

e cozaepxkaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3nka Kak Hayka o Hanbosee 00X 3aKOHAX MPUPOIbI, BHICTYIIAS B KaueCTBE y4eOHOro MpeIMeTa
B IIIKOJIC, BHOCUT CYIIECCTBEHHBIH BKJIAJ B CHCTEMY 3HaHUU 00 Okpyxkaromiem mupe. lIkombHBINH Kypc
(U3UKN — CUCTEMOOOPA3YIOIINI JUIsl €CTECTBEHHO-HAYUHBIX Y4€OHBIX NMPEAMETOB, OCKOJIbKY (pU3NUYECKUE
3aKOHBI JIe’KaT B OCHOBE MPOLIECCOB U SABJICHUH, M3y4aeMbIX XUMUeEH, Ononoruelt, pusnueckoit reorpadueit
u actpoHomuei. Mcnonb30Banue M akTMBHOE NMpUMEHEHUE (U3NUYECKUX 3HAHUN ONpejessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJIy4YEHUs
HOBBIX MaTepHaJioB C 3a/laHHBIMM CBOMCTBaMM M Apyrux. M3ydyeHue QU3MKM BHOCUT OCHOBHOW BKJaja B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00yJaromuxcs, B OpMUPOBAHUE YMEHUH TPUMEHSATh
Hay4HbII METO/| MO3HAHUS MTPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAaHUI.

B ocHOBy kypca (pusuku a1 ypoBHS CpelHero o0miero o0pa3oBaHus MOJI0KEH P UAeH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUH € HEH KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepHall U3 BCeX pa3esioB (PU3MKH, BKIFOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa cenepanuzayuu. B cooTBeTcTBHUM ¢ Hell Marepuan Kypca (u3ukd OOBeAMHEH BOKPYT
¢busnueckux teopuil. Benymum B Kypce siBiisercs GOpMUPOBaHUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHAX
MaTEepUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeamnosaraeT UCIOIb30BaHNE T'YMaHUTAPHOTO MTOTEHIHATIa
¢u3nveckoil Haykd, OCMBICIIEHHE CBSI3M pa3BUTUS (U3MKM C pPa3BUTHEM OOLIeCTBa, a TaKXke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIPOoOIeMaMHu.

Hoesa npuknaonoti nanpasnennocmu. Kype ¢Gu3nku npeamnongaraeT 3HakOMCTBO C LIUPOKUM KPyrom
TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUII0KEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozusayuu peamu3yercsl MOCPEACTBOM BBEICHUS JIEMEHTOB COJEPKaHMs, MOCBAMIEHHBIX
9KOJIOTMYECKHUM MpobIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PA3BUTHEM TEXHHMKHU U TEXHOJOTHH, a
Takxe 00CyKIeHUS MPOOIEM palliOHATLHOTO MPUPOIONIONIB30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PM3UKM Ha YPOBHE CpPEIHEro oO0IIero oO0pazoBaHMs SBISIOTCS
¢uznveckue Teopuu (GopMHUPOBAHUE MPEACTABICHUHN O CTPYKTYpE MOCTPOCHHSI (PU3MUECKON TEOPHHU, POJIU



(GyHIAaMEHTAIbHBIX 3aKOHOB M IPHUHIMIIOB B COBPEMEHHBIX IPEJICTABICHHUSAX O MPHUPOJE, I'PaHUIAX
MPUMEHUMOCTH TEOPHIA, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U TPOLIECCOB).

CHUCTEeMHO-JESITETLHOCTHBI MOIX0A B Kypce (HU3UKU peamu3yercss MpexIe BCEro 3a CuéT
OpraHu3alK SKCIEPUMEHTAIBHOM eATeNIbHOCTU o0ydatommxcs. Jist 6a30Boro ypoBHs Kypca (GpU3UKU —
3TO UCHOJb30BAHUE CUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCHEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpBIE B IporpamMMe mo (pusuke OObEAMHEHBI B OOLIMI CNHMCOK YYEHHYECKUX MPAKTUYECKUX pabdoT.
Bbinenenne B yka3aHHOM TmiepedHe JabOpaTOpPHBIX pPa0bOT, MPOBOIUMBIX JJISi KOHTPOJS M OLCHKH,
OCYILIECTBIISICTCS yYaCTHUKaMHU 00pa30BaTEIbHOIO IpoIlecca UCXOAs U3 OCOOEHHOCTEH IMJIaHUPOBAaHUS U
ocHaiieHus: kaOuHera ¢usuku. IIpm 3TOM oOOecneunBaercsi OBIaJeHHE OOYYArOIMMUCS YMEHUIMHU
MPOBOJIUTh KOCBEHHBIE M3MEPEHMS, HUCCIEIOBAHUS 3aBUCUMOCTEH (U3UUECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

bosbioe BHHMaHHMeE yJenseTcsl PELICHHI0 pacu€THBIX M KayecTBEHHBIX 3ajad. [lpu stom s
pacu€THBIX 3aJa4 MPUOPUTETOM SIBIISIOTCA 33Ja4u C SBHO 3a/laHHON (PU3NYECKON MOJEIbIO, TO3BOJIAIOIIE
MPUMEHSTh N3yYCHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3zielia Kypca, TaK U HHTETpUPYs 3HAHUS
U3 pasHbIX pazfenoB. J[ms KauecTBEHHBIX 3agad MPHUOPUTETOM SIBISIFOTCA 3aJaHUs Ha OOBSCHEHHE
IpoTeKaHMs (PU3MUECKUX SBJICHUN U MPOLIECCOB B OKPY’KAIOLIEH KU3HU, TpeOyrolue BpIOOpa pusnueckoi
MOJIEJIN JAJISl CUTYalluH NPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBuu ¢ tpeboBanusimu OI'OC COO k MaTepHabHO-TEXHUYECKOMY O0O0ECIICUeHUIO
yaeOHOro mpoiecca 0a30BbIil YpoBeHb Kypca (PM3MKH HAa YPOBHE CPEAHETO O0IIero o0pa3oBaHMs JOKCH
U3y4aThCsl B YCJIOBHUSX IMPEIMETHOTO KabuHeTa (PU3MKM WM B YCIOBUSIX MHTETPUPOBAHHOIO KaOMHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOT' 0 IMKJIa. B kabuHeTe Gpu3nku J0IKHO ObITH HE00X0AUMOE J1TA00PATOPHOE
000pyI0BaHUE IS BHIIOJIHEHHS YKa3aHHBIX B IPOTpaMMe 10 (PU3UKE YICHUIECKHUX MMPAKTHYECKUX paboT U
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMOHCTpallMOHHOEe 000py/I0BaHHE (OPMHUPYETCS B COOTBETCTBUU C HPUHIMIIOM MHUHUMAaIbHOU
JOCTaTOYHOCTH M OO0ecleyrBaeT IOCTAHOBKY IEPEUMCIEHHBIX B IMporpamMme Mo (U3MKE KIHYEBbIX
JEMOHCTPAIUH JIJIsl NCCIIEAOBAHMS N3YUaeMBIX SIBIICHHI M ITPOIIECCOB, IMITUPHUECKUX U (PyHTaMEHTaTbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JIabopaTtopHoe 0O0OpyJqOBaHUE [yl YYEHHYECKMX IpaKTHUYECKUX paboT Qopmupyercs B BHIE
TEMaTUYeCKHX KOMIUIEKTOB M 00ecrneunmBaeTcs B pacuére OJHOI0 KOMIUIEKTa Ha JIBYX OOY4YaroLIUXC.
TemaTnueckne KOMIUIEKTHI JJAOOpaTOPHOTO OOOPYAOBAaHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM
WCTIOJIh30BAHNHU aHAJIOTOBBIX U MU(POBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX M3MEPHUTEIHHBIX CHCTEM B
BUJie HU(POBBIX 1aOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4YeHUS GU3UKU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME HHTEpeca M CTPEeMJICHHsS OOYYaIOUIMXCS K HAyYHOMY H3YYEHMIO IPHPOJIBL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEACTABICHUN O HAyYHOM METOj/€ MO3HaHUSA U (HOPMHUPOBAHUE HCCIIEIOBATENHCKOTO
OTHOIICHMS K OKPYKAIOLIUM SIBICHUSM;

e (opMHUpPOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK Pe3ysibTaTa U3y4E€HHUsI OCHOB CTPOEHHS MaTepPUU U
(GbyHIaMeHTaJIbHBIX 3aKOHOB (DU3HKH;

e (opMuUpOBaHHE YMEHUIN OOBSICHATH SBJICHUS C UCIOIb30BAHUEM (PU3UUECKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME NPEACTABICHUNH O PONMU (UBMKU IS Pa3BUTUS JPYIMX E€CTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJIOTUH.

JlocTuKeHHe 3TUX 1iesiell o0ecrieunBaeTcs pelIeHneM CIeyoNX 3a1a4 B IPOLecce U3ydeHHs Kypca
¢u3MKK Ha YPOBHE CpeaHEro o0IIero 00pa3oBaHus:



e TpuOOpeTeHUe CHCTEMBbl 3HAHHWH 00 OOIUX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYasi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JJICKTPOINHAMUKY, KBAHTOBYIO (DU3HKY U 3JI€MEHTHI
acTpo(hU3HKH;

e (QopMupoBaHHE YMEHHMH TNPHUMEHITH TEOPETHUYECKHE 3HAHUS M OOBSICHEHHS (PU3NUECKUX
SIBJICHUI B IPUPOE U JJIsl IPUHSTUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KHU3HH;

® OCBOEHHE CIIOCOOOB PEUICHHUS PA3IMYHBIX 3a]a4 C SBHO 3aJaHHON (hPU3NYECKON MOJENbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHue (DU3MYECKONW MOIENH, aJCKBATHOW YCIOBUSAM
3aJauu;

e T[OHMMaHWe (U3NYECKUX OCHOB M MPHHLIUIOB JCHCTBUS TEXHHUUYECKHUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHHUS Ha OKPYXKAIOLIYIO CPELy;

® OBJQJICHUE METOJAaMH CAMOCTOSTEIBHOTO IIJIAHUPOBAHUS M TPOBEACHHUS  (PU3HMUECKUX
OKCIIEPUMEHTOB, aHalM3a M WHTEpIpeTanuud HWH(pOpMalnu, ONpEeNeNieHHs JOCTOBEPHOCTH
MOJYYEHHOTO PE3yJIbTara;

® CO37aHWE YCIOBUH JUIS PAa3BUTUS YMEHHUH IPOEKTHO-HCCIIENOBATEIBCKOW, TBOPYECKOM
JEATEILHOCTH.

Ha u3yudenue ¢usuku (0a30BbIil ypOBEHb) HA YPOBHE CpeAHEr0 00111ero o0pazoBanus oroguTcs 204

yaca: B 10 kiacce — 102uacoB (3 gaca B Heneno), B 11 kiacce — 102 vacoB (3 yaca B Henenio).

[Tpennaraemslii B mporpaMme 1o (GU3MKe epedeHb JJadopaTOPHBIX U MPAKTUYECKUX PaOOT SBIISETCS

PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BHIOOP MPOBEACHUS JIAOOpaTOPHBIX pabOT M OMBITOB C Y4ETOM
WH/IMBUYATBHBIX OCOOCHHOCTEH 00yJaroIuXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunbie MeToabl MO3HAHUSA OKpyXxaroiuiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3NYECKUX SBICHUN M TporeccoB. Hayunble runore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMIT COOTBETCTBHS.

Ponb m Mecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUalbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU 1
CJI0’K€HHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, yTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuueliHoe naBmxeHue. J[[BUkeHHe MarepuanibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA CKOpocTh. [lepron n yactora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHU4ecKkne yCTpOUCTBA U TPAKTUUYECKOE PUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U peMEHHBIE TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAINS KUHEMAaTHUYEeCKUX XapaKTePUCTUK JTBIKCHHUS.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpasnenue ckopocTy npu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEIETICHIS] MTHOBEHHOUM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY Y TSIMU, POHACHHBIME TEJIOM 3a MOCJIeI0BATEIbHbIE
paBHbIE MPOMEXKYTKH BPEMEHU MpPU PABHOYCKOPEHHOM JBM)KEHHUHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABMKEHUS NIApUKA B BI3KOW KUIKOCTH.

W3yueHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocutensHocTy [Mamwited. Ilepssiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBL
OTCUETA.



Macca tena. Cuna. I[lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hbr0TOHA [17151 MatepralibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbKeHus, kadeHus ). Cuna tpennst. Cyxoe tpenue. Cuma
TPEHUsSI CKOJIbKEHUsI U cwiia TpeHus nokos. Koaddunuent tpenns. Cuna conpoTUBICHUS TPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoe U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CUJTIbI OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJI.

BTtopoii 3akon HeroToHa.

N3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEeHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnous paBHOBecHs TBEPAOTo Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBMxkeHUs OpycKa 110 HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmarnuu.

HccnenoBanue ycioBUuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BpaIlleHUSI.

Tema 3. 3akonwl coxpanenus 6 mexaHuke

Hmnynsc MaTepralibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbC CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUITBL.

Kunernueckast sHeprus marepuaibHON TOUkU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnuanbHble U HEMOTEHUUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUS MEXAaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHU4eckne yCTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMATBLHON YHEPTUU B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C IMOMOIIBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWUYECKOW JHEPrHH Tella Ha
pUMepe PacTsHKEHUs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TePMOJUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHHUE.
Bbpoynosckoe asuxenue. Juddysus. Xapakrep ABMKEHUS U B3aUMOECHCTBUS YaCTUI BELLIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mmosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mognens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJSIPHO-KMHETHUECKOH TEOPHH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHMS yacTull ra3a. [llkama remneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B ncalbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencraBieHUE M30IPOLECCOB: M30TEPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blBAIOLIME JHUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnpITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mognens onsita IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOIO B3aUMOJICHCTBUSI.

Mogens, HIUTIOCTPUPYIOIAas IPUPOLY TABJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OmnpeneneHnre Macchl BO3/yXa B KIJIACCHOM KOMHAaTe Ha OCHOBE HU3MEpeHHil o00bEMa
KOMHATBHI, IABJICHHS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHAS sHEprusi 0lHOAaTOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTbHas
TEIUIOEMKOCTB BellecTBa. KoMuecTBO TEIIOTHI IPU TEIUIONEpe1ade.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. I'papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPUPO/IE.

Tennobie MamuHbl. [IpuHIUIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUU B
TeIu10BbIX MamuHax. Koagdunuent nonesnoro neicteus remnopoi MamuHel. [ukn KapHo u ero
KO3 PUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTHUUYECKHUE MMPOOIEMBI TETUIODHEPTETUKH.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



V3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CKATOT0 BO3/yXa, HarpeBaHue 3(hrpa B JTaTyHHOU TpyOKe MyTéM TpeHHUs
(BUACOIEMOHCTpALIMS ).

H3meHeHne BHYTpEHHEH sHepruu (TeMIepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTATeNsl BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcnapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3/yXa. HaceleHHbIH map. YaenpHas TEIUIoTa mapooOpa3oBaHUs. 3aBHCHUMOCTH
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannumueckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lnmaBieHue W KpucTalmM3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCECTP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHHUSA COBPECMCHHBIX MATCPHUATIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanuss Ted. OJNEeKTpUyYecKud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHelii  3neKTpUYeCKHMH  3apsia.
OnekTtpuueckoe mnoiae. Hampskx€éHHOCTh anexkTpudeckoro mnois. [lpuHnummn cynepnosuuun
ANEKTPUUECKUX MOJeH. JINHNKM HaNpsyKEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexkrpoctarnyeckoro nos. [lorenuunan. Paznocts notenmanos. [IpoBoaHuku
U JUDJIEKTPUKU B JJIEKTPOCTATUYECKOM IToJI€. [uanexkTpudeckas MpoOHULAeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHudeckue yCTpOMCTBA M IMPAKTHUUECKOE IPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHUHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmonencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TElL.



[IpoBOIHUKY B 3EKTPOCTATHUECKOM IIOJIE.

DJNIeKTpOCTaTUYECKasl 3allUTA.

Ju3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTB 3JIEKTPOEMKOCTH INIOCKOI0 KOHJAEHCATOpa OT IUIOIIA/IH IIACTHH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNLIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1ocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydyacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37EKTPUUYECKOTO TOKa.

DNIEKTPOABUKYILAsA CHJIa U BHYTPEHHEE COIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH OMa J1st
MOJIHOM (3aMKHYTOM) AyiekTpudeckoil enu. Kopotkoe 3amMbIkaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAIIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHas MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiicTtBa p—n-nepexoaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEeKTPUYECKHI TOK B PACTBOpax M paciulaBax »dJEKTPOJMTOB. DJIEKTPOJIUTHUECKAS
JUccoIanus. DIEKTPOIIN3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. MoaHus.
[Tna3ma.

TexHU4YecKre yCTpOMCTBA M MPAKTUIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  COMPOTUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIATU
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3JeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TalbBaHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

H3mepenue 3neKTpoABMKYIIEH CHIIBI HCTOYHUKA TOKA M €70 BHYTPEHHET0 COMPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



Nzydyenne kypca ¢usukm 06a3oBoro ypoBHsS B 10 Kjacce OCYHIECTBISETCS € YYETOM
COZICPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBJICHHE, HAay4HbIH (akt, rumore3a, (u3nyeckas BEJIMYMHA, 3aKOH, TEOpHUs, HaOJIrOJCHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YPaBHEHHU, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTCHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPhI M WX TPOCKIMU Ha OCH KOOPJAWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, nuddy3us, 0CMOC, TEIUI000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaud, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBbIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

l'eoepacghusi: BTaXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHHEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKU, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTue), JBUTATENIb BHYTPEHHETO CropaHus, NapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTWH,  JJCKTPOCTATUYCCKAas  3alllUTa,  3a3eMJICHHUC
JNEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC MPHUOOPHI, TaJTbBAHHKA.

11 KUIACC

Pasnen 4. dinekTpoamHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMopelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pMHIMEI Cyneprio3uiMu MarHUTHBIX MOJIeH. JINHUM MarHUTHON
uHAYKIMK. KapTrHa TUHWI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpPOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBILEBOIO IPOBOJHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTeaa. BzauMoieiicTBrE MPOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKEHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pa6orta cumsr JlopeHiia.

SIBneHne HIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW WHIYKIHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe moiie. DNEKTPOABIKYIAs CUjla MHIYKIUU B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIBHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

IIpaBuio Jlenua.

NHayKTUBHOCTD. SIBIEHNE CAaMOMHAYKLINN. DIEKTPOABMKYIIAsl CUJIa CAMOUHYKIIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHudueckne yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIX 3JIEMEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUYA MAarHUTHOTO TOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HetictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHnE HNEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamopmuie pabomul

N3yueHne MarHuTHOTO NOJIs1 KaTYLIKH C TOKOM.

HccenenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHuUmHvle KOAe0anus

Konebarenbnass cucrema. CBOOOMHBIE MeXaHWUYeCKHe Kojebanus. [apmonmueckue
koneOanus. Ilepuon, uacrora, ammautyga U (asa kosebanuil. IlpyXMHHBII MasTHUK.
Matematuueckuit MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuii. [IpeBparenre snepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJOTUsg MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIe MEXaHUYECKUEe KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUsI.

[lepemennbiii Tok. CUHYCOMJANbHBIN MMEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepeaada W MOTPEeOIEHUE DICKTPUICCKON DHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPH TPOM3BOACTBE JJEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AJIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBAa M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKa, IMHUU AJIEKTpoIepead.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KoieOaTeIbHON CUCTEMBI (IPYKUHHBIA UM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB00OOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HamlpsOKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIEOaHU Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue mepeMeHHOr0 TOKa B IeNM U3 MOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMmMHbsle 60JIHbL

MexaHunueckue BOJHBI, yCiI0BUs paciipocTpaHenus. [lepuon. CKopocTh pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL. MHTepdepenuus u audpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIIOBMS U3JIyYEHHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHME, INpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[lkana »IeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 37IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUaeHUs. Pagnonokanusi.

DNEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIel Cpeibl.

TexHUuecknue yCTpoMCTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
yJIBTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE W MEAMIMHE, panap, paluONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOTIBHBIX BOJIH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habumonenne otpaxkeHus U IpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHMUYECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpEeIOMIICHHE,
noJsipuzaius, Tudpakuus, uHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacipoCTpaHeHUE CBETa B OAHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBI MPEJIOMIICHHUS CBeTa. AOCONIOTHBIM  IOKa3aTesb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOJTHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcus cBera. CoxxHbIH coctaB 6eoro csera. L{Ber.



ColOuparonue W paccewBaromue JHH3BL. ToHKas auH3a. DOKycHOE paccTosHUEe |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenune n3odpakeHuil B COOMPAIOMINX U PACCEUBAOLINX
nuH3ax. QopMyIia TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tomsipusanus ceera.

TexHuueckue YCTpOWCTBAa M TPAKTHUYECKOE IPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
TOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeHOE pacHpoCTpaHEHUE, OTpPaKeHHWE U MperoMieHue cBeTa. OnTudeckue
IPUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. Mojienb CBETOBO/IA.

HccnenoBaHue cBONCTB N300pakeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszamnuu cBeTa.

Yuenuueckuiui sxcnepumenm, nrabopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Habmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeHAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHuibl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTM CB€Ta B BaKyyme, [MPUHLUI
OTHOCUTEJBHOCTH DWHINTEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHHU M COKPAIIIEHUE JTHHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIB. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas puszuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
dboToHa.
OtkpeiTue u wucciaenaoBanue (orodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna 1 pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue cera. OnbitTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M MpPAKTHYECKOE MpPUMEHEHHe: (OTOodaeMeHT, (POTOAaATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gororddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
monenb atoMa. [locrymarer bopa. Msnydenue u mornomeHue (OTOHOB MPU MEPEXOAC aTroma C
OJIHOTO YPOBHS SHEPruu Ha ipyroil. Buasl cnexktpoB. CrieKTp ypoBHEH SHEPruu aToMa BOJAOPO/Ia.

Bonnossie cBoiicTBa yactull. BonHbl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(ciexkTpocko), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopna.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

Hab6nronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpBITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna mo onpeneneHuto coctaBa paaroakTUBHOTO u3inydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiusiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IpOTOHA U HeWTpoHa. HykimonHnas monens sigpa ['eiizenOepra—Banenko. 3apsi
anapa. MaccoBoe uuncio sapa. 3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usnyueHue. 3akoH
PaAMOAKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Snepubiit peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  SACPHON
OHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AIE€PHON SHEPreTUKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpAa.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kKamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast boMOa.

Llemoncmpayuu

Cu€TYrK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oransl pa3BUTHs aCTPOHOMUH. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUHU.



Bup 3Bé3anoro Heba. Co3Besnus, spkue 3BE3/bl, MJIAHETH], UX BUAMMOE JBUKEHUE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIEC XapaKTEePUCTHKU. JlMarpaMmma «CIeKTpalIbHbIN KIacC — CBETUMOCTbY. 3BE3/1bI INIABHOM
IIOCJIEI0BATEIbHOCTH. ~ 3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE3]  IJIABHOM
nocjea0BaTenbHOCTU. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muieunsbiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ["amaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBasapsl. YEpHbIe ABIPHI B Apax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Paz0eranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nsimyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npoOieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumonenns HeBOOPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/Ibl.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro [lytu.

O0o0maroniee NoOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOM
HAaYYHOH KapTHHE MHpa, pOib (U3MYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
buznyeckoil kKapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHd B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp)KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMM MaTeMaTHKH, OWOJIOTHHM, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (hakT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYeCKHe (YHKLUU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMY Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEIeJICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU IPUPOAE, ACUCTBUE PaUallMU HA JKUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHON
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU 3JEKTpOIEpead, T€HEPaTOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATED,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoOnNpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meusp,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero obiiero odpazoBaHUs
(0a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pPEe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «Du3MKay» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3WIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAIWid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUM, COOTBETCTBYIOILMX TPAJUIHOHHBIM IIEHHOCTAM pocCCHilckoro oOIiecTsa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOYydalollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKHX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IIOCTHIKCHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUECHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIFOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

S) TpPyAOBOr0 BOCIIMTAHHUS:

MHTEpEC K Pa3InIHbIM cepaM nmpodecCHoHATBHOM e TeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
C (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
pean30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IKOJIOrM4eCcKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIbTYphl, OCO3HaHME TJ00AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MIJIAHUPOBAHUE U OCYIIECTBIICHUE IEVCTBUM B OKPYXKAIOIIEH cpe/ie Ha OCHOBE 3HAHUSA LIeJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH NIeATENbHOCTH, TOTOBHOCTh B IpoIecce M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIBbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie JlornuecKne AeiicTBUS:

CaMOCTOSITENILHO (POPMYJITHMpPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTEepUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB MEISM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATH pPAa0OTy B YCJIOBHSX PEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA:

BIQ/IETh HAYYHOW TEPMMHOJOTHEH, KIIOYEBBIMU MOHITUSIMH W MeToAamMH (pu3udecKon
HayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JESITEILHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/OB PEIICHHs 3a1a4
buznYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BHJIAMHU JISATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIIHSIX, B TOM YHCJIE IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3a7ady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHAIM3UPOBATH MOJTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3yIbTaThl, KPUTHUECKU OLIEHUBAThH
WX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIHbHON JACITEILHOCTH, B TOM
YUCIIe TP N3YICHUN (DHU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTY4YCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYHIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMYHBIX BUAOB U (OPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBa HH(l)OpMaI_II/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3ada4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM 0€30aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXAHWS B Pa3NIU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs MTHPOPMALIUH U 1IeTIEBOW ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYIIECTBIISITH OOIIEHNE HA YPOKaX (PU3MKH U BO BHE-YPOUHOM JESTEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

IIOHMMATh U UCIOJIb30BaTh PEUMYIIECTBA KOMAHIHON U HHANBUAYAIbHONU paOOTHI;

BbIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPIWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIATh PO ¢ YYETOM MHEHHI
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATHh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPA3IMYHBIX CHUTYyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO NEATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pElLICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOcoOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUU B 00J1aCTH (PU3UKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JICUCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh IPUEMBI peIeKCUU 171 OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, TOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JE€ATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporecce OCTHXKEHMS TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOmiero o0pa3oBaHus y OOy4YaIOIIUXCS COBEPLICHCTBYETCS 3MOIMOHAIBHBIM
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSL, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHHUSM U TIPOSBISTh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEII MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTH)KEHUIO LIENIM U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYTuX,
YUUTBIBaTh €r0 MPHU OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MHNPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPUPOBATh Ha MPUMEpax poiib U MeCTO (U3UKH B (OPMHUPOBAHUU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUM COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JNeITEeILHOCTH JIFOIEH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, WAealbHBIA Tra3, MOICIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOUCUHBIH HIEKTPUUECKUHN 3apsi] NPHU pELICHUU
buznyeckux 3aaay;

pacno3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHUE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoIeicTBHE Tel, i dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHHE 00BbEMa Te MpHU HarpeBaHUU (OXJIAXKICHHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJIEHCAlLlMs, IUIABJIICHUE, KPUCTAIIU3ALMS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXJly MapamMeTpaMu COCTOSHMSI ra3a B H30Ipolieccax, 3JIEKTpU3alus Tell, B3aUMOJIECHCTBUE
3apsoB;



ONKCHIBAaTh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (PM3HUECKHe BEITUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYECKast
SHEpIus, MOTEHIMAJIbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTh; NpHU
OMMCAHUU MPABUIHLHO TPAKTOBATH (PU3NYECKUI CMBICIT HCIIOIb3YEMbIX BEJTMYMH, X 0003HAUCHUS
U €IMHULBI, HAXOAUTh (DOPMYIbBI, CBSI3bIBAIONINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYMHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
dusznyeckue BEIMYMHBL: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHeprus
XAaO0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa, KOd(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O00O3HAYEHHWS U EAUHHIIBI, HAaXOIUTh (POPMYJbI, CBS3BIBAIOIIUE JaHHYIO (PUIUYECKYIO
BEJIMYMHY C JPYTUMU BEIIMUUHAM;

ONMCHIBATh HU3YYEHHbIE 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHIONIB3YST (PU3NYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsOKEHHOCTh IOJIS, IOTEHLHMAJ, pa3HOCTh MOTEHIMAIOB; IPU OMNHCAHUM IPABUIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, UX OOO3HAUYEHUS M €IUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYNHY C APYTUMH BEITHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLIMI CYNEPIO3ULIUN CUII, TPUHIUIT
pPaBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpEeIHENH KUHETUYECKOW HHEPrHUHM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCONIIOTHOM TeMmIepaTypoi, MEepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTIO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CI0BECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTUYEeCKOE BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 0071acTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MaIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yciaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpPEHUM, TMpu 3TOM  (QOpMYIHUpPOBAThH
npoOieMy/3aqady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT K (POPMYITHPOBATH BHIBOJIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHHs (PHU3UUYECKUX BEJIWYHMH, INPH STOM
BbIOMpaTh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMUMHAMU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3YyJIbTaThl IMOJYYECHHOMH
3aBHCUMOCTH (PU3UYECKUX BEJIMYUH B BHJIE TAOIHI U TPadUKOB, 1€1aTh BHIBOJIBI 10 pE3yJIbTaTaM
HCCJIEIOBAHMUS,

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpH TMPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBHA 337a4l BHIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (DU3NYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOIMMbIE Ui €€ pelIeHHS,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,



pelaTh KayeCTBCHHBIE 3aJa4d: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUYMBYIO LIETIOYKY
paccyKIeHUH C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SBIICHHUS,

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 33/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUId TIOUCKA, CTPYKTYpUPOBAaHMs, HHTEPHNPETALUMU M NPEACTaBICHUA Y4eOHOW U HaydHO-
HOMYJISIPHOM MH(pOPMaIUK, TOJITy4EHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
NoJy4aeMyro HH(opMaIuio;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA 10 (PU3HKE B TOBCEJHEBHOM XKU3HHU JUIs 00eceueHUs
0€e301acHOCTH MpU O0pAIEHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAIOIEeH cpejie;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpeneNsaTh OO0S3aHHOCTM U IJJAHUPOBaTh JEATEIbHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ| KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBaEMON TPOOIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOLIUXCS YMEHUH:

JIeMOHCTPUPOBATh Ha TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JII0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBATh TPAHMULBl TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIE€Ib aTOMa, HYKJIIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUECKUX 3ajay;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLECcChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJANMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKLIMS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYLIMMHCS 3aps,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, WHTepdepeHius, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl Pall0aKTUBHOCTD;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BeIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCHIONB3YS (U3NYECKHE BEIMYMHBL: DBJIEKTPUUECKUM 3apsl], cuja TOKa, OJJIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIIasl CUIa,
paboTa TOkKa, MHIYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHWH B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B MPOIECCe TapMOHMYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (POKyCHOE pacCTOSHHE M ONTHYECKas CHUjla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUECHUS U EIUHHIIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJIHUUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, IMEPHOJ IOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX s/IE€p, HPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIHYMH, MX OO0O3HAUYEHUS U



€MHMIIBI, YKa3bIBaThb (OPMYIbI, CBSI3bIBAIOUINE JAaHHYIO (DU3MYECKYIO0 BEIMYUHY C JIPYTHMMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUECKON BETMUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IIPEIOMIICHUS
CBeTa, ypaBHeHUE DUHIITEHA U1 poTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguOAaKTUBHOIO pacmajna, OpU OSTOM pa3IUvaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHHWE M yCJIOBUA (TpaHUIBI, 00JacTH)
IPUMEHUMOCTH;

OTIpEeNATh HAIpPaBJICHWE BEKTOpPA MHIYKIUU MArHUTHOTO TOJSl MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTh U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCIIONIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HU3MEpPEHHil: mpu dSToM  (HopMyIHpoBaTh
npobiieMy/3aady U TUIIOTE3y yueOHOr0 AKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000py10BaHusl, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEIWYHMH, IMPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEJOBAHMSI,

coOnronarh mnpaBuia O€30HaCHOrO TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHON (HU3MUECKOW MOJIENbI0, HCIONb3YS
¢duznyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOUpATh (PU3NUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHUT (PU3NUECKOM BETMUUHBI;

pelaTh KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

HCIIOJIb30BAaTh MPH PEIIEHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOWCKA, CTPYKTYpUpPOBAaHMS, HHTEPIPETALMU M NpPEACTaBICHUs y4eOHOW W HaydHO-
HOMYISIPHON HH(POPMAITUH, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3anvaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PM3UKE B MOBCEAHEBHOM KU3HU JIsl OOECTIeUeHus
0€301acHOCTH MpU O0pAIIEHUU ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Uil COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlei cpejie;



paboTaTh B TPYIIE C BHIIOJHEHUEM PA3IMYHBIX COI[MAIBHBIX POJIEH, TUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

BOCIIMTATEJIBHAA JAEATEJBHOCTDb YUMTEJA HA YPOKAX IIO
INPEJIMETY «®U3UKA» IPEAIIOJIATAET CJEAYIOLIEE:

* YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOUICHUA MEXKAY YYMTEIEM U €ro y4YeHUKaMHu,
CIOCOOCTBYIOIIMX MNO3UTHUBHOMY BOCHPHUSTHIO y4dalIUMHCS TpeOOBaHMM M Mpochb0O yduTend,
NPUBJICUCHUIO HMX BHHMMAaHHUS K OOCy)XJaeMoil Ha ypoke HWH(POpPMAalWH, aKTHBH3AIMUA HX
MMO03HABATEILHOM JCSITEIILHOCTH,

* TOOYX/IeHNE YICHUKOB COOII0IaTh HA yPOKE OOIIENPUHSATHIC HOPMBI TOBEICHUS, TIPABUIIA
oOmieHust co crapmuMu (YYUTEISIMH) W CBEPCTHUKAMH (YYCHHKAMH), TMPUHIUINBI Y4eOHOMH
JUCLUIUIMHBL U CAMOOPraHU3allii, IPUBJICYEHUE BHUMAaHUs K HOPMaM MOBEACHHS U MOPAJIbHBIM
LEHHOCTSAM KYJbTYpPbI CTPAH U3y4aeMOro SI3bIKa;

* IPUBJICYCHHE BHUMAHHs YYEHUKOB K ILIEHHOCTHOMY AacCIEKTy H3Y4aeMbIX Ha YpPOKax
SIBJICHHUI, OpraHU3anus uX paboThl C MOTy4aeMOl Ha YPOKE COIMAIbHO 3HAYUMON HH(popMarue
— MHULUUPOBAHUE €€ OOCYXKIEHMsI, BbICKA3bIBAHUS YUAIIUMUCS CBOETO MHEHHS IO €€ MOBO.Y,
BbIpAOOTKH CBOETO K HEl OTHOLICHUS;

* MCII0JIb30BaHNE BOCIUTATEIbHBIX BO3MOXKHOCTEH CO/Iep KaHNs yueOHOTro MpeAMeTa 4epes
JIEMOHCTPAILMIO JIETSIM TMPUMEPOB OTBETCTBEHHOTO, TPAXKITAHCKOTO ITOBEJICHUS, MPOSBICHUS
YeNOBEKONI00Us U T0OpoCcepAeyHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB ISl UTEHUS,
3aa4 Uil pelIeHus, NPOONEMHBIX CHUTyallMil st oOCyXIeHus B Kjacce, BOCIHTaHUE
TOJIEPAHTHOTO OTHOIIICHUS K JPYTOil KyIbType U €€ 0COOCHHOCTSIM;

* IPUMEHEHHE HA YPOKE HMHTEPAaKTUBHBIX (POPM pabOThI yyaluxcs:

- HMHTEJUIEKTYAJIbHBIX WIP, CTUMYJHMPYIOIIUX I[M03HABAaTEIbHYI0 MOTHBALMIO YYECHHUKOB;
JTUAAKTHYECKOr0 TeaTpa, TJe IMOJIyYeHHblE Ha YpOKE 3HaHHUS OOBITPBHIBAIOTCS B TeaTpalibHbBIX
IIOCTaHOBKAX;

- JIUCKYCCHM, KOTOpbl€ MAOT y4YalllUMCS BO3MOXXHOCTh MPHUOOPECTH OIBIT BEIEHUS
KOHCTPYKTUBHOI'O JUAJIOra;

- TPYIIIOBO# paboThI Wi pabOTHI B Tapax, KOTOPbIE y4aT 00y4aroImuxcsi KOMaHAHOH paboTe
Y B3aUMOJICUCTBHUIO C JPYTUMU JAETbMH;

* BKJIFOYEHHE B YPOK HIPOBBIX IPOLENYP, KOTOPBIE MOMOTaoT MOAAEPKATh MOTHBALUIO
JIeTeH K MOJTYyYEHUIO 3HAaHUH, HaJJaKUBAHUIO ITO3UTHBHBIX MEKIIMYHOCTHBIX OTHOIIEHHUH B KJlacce,
MOMOTalOT YCTAaHOBJIEHUIO JOOpOKenaTeIbHON aTMOC(EpPHI BO BpeMs ypOKa;

* WMHUIMMPOBAHUE U TOJJEP’KKA HCCIEN0BATEIbCKON JAEATEIBHOCTH OO0YYaroLUXCs B
paMKax pealn3allid UMHU WHIWBHIYaJdbHBIX W I'PYNIIOBBIX HCCIECNOBATECIBCKUX IPOEKTOB, YTO
JacT  IIKOJIBHUKAM  BO3MOJKHOCTh  INPHOOPECTH  HABBIK  CaMOCTOSATENBHOTO  PELICHMS
TEOPETUYECKON MPOOJIEMBbI, HaBBIK T'€HEPUPOBAHMS U O(POpPMIICHUS COOCTBEHHBIX HJIEH, HaBBIK



YBAKUTEIBHOI'O OTHOUIEHHUS K Uy’KUM HJesIM, O(DOPMIIEHHBIM B paboTax Ipyrux uccienoBarenei,
HaBBIK MMyOJIMYHOTO BBICTYIUICHUS MIEPE]] ayAUTOPUEH, apryMEHTHPOBAHUS M OTCTAUBAHUS CBOCH
TOYKH 3PEHUS.

Ocy1ecTBisieTcs uepes:
Ha pezuonanbHom, MyHUUUNATLHOM U 8CEPOCCUTICKOM YPOBHE:

® ydacTue B INPEAMETHBIX OJUMIMAAAX (OYHBIX M 3a04HBIX), IPEIMETHBIX KOHKYpPCAaX,
HAYYHO-TIPAKTHYECKUX KOH(PEPEHIIHIX, COPEBHOBAHUSX.
Ha ypoene kopnyca:

e CHenuajgbHO pa3padOTaHHBIC 3aHATUS — COOBITUIHBIE YPOKH, MOCBSILICHHBIC
UCTOPHYECKHM JlaTaM H  COOBITUSM, OHJIAHH-IKCKYPCHU KOTOpPBIE, PpaCUIMPSIOT
00pa3oBaTebHOE MPOCTPAHCTBO MPEAMETa, BOCIUTHIBAIOT YBAKECHHUE K UCTOPUYECKHM
JUYHOCTSIM, JIFOJISIM HAYKH, JTF0O0Bb K MPEKPACHOMY, K IPUPOJIE, K POTHOMY Kpato;

e 3HAaKOMCTBO C PAa3IMYHBIMH JOCTHIKCHUSIMH HAyKH W TEXHHKH, OOCYXIEHHE
9KOJIOTHYECKUX ITPOOIIEM, UCCIIEJOBAaHHS M BHECEHUE MPEUIOKEHUN TT0 MUPOYCTPOICTBY;

e TIpoBeCHHE YYEOHBIX (OJIMMIMAIbI, 3aHMMATEIbHBIC YPOKU W NATUMHHYTKH, YPOK -
JIeTIOBasi UTpa, ypOK — MyTEIIECTBUE, YPOK MacTep-KiIacc, YPOK-UCCIEOBAaHHE U 1p.) U
y4eOHO-pa3BIIeKaTeIbHBIX, CIIOPTHBHBIX MEpOnpusATHH (KOHKypc-urpa «llpemmerHsiit
KpoccBOpa», TypHUp «CBOsl Urpa», BUKTOPUHBI, JTUTEPATypHas KOMIIO3MIIMS, KOHKYPC
ra3eT u pUCyHKOB, OKCKYpCHs H IIp.);

® UCHOJNb30BaHUE BU3YaJIbHBIX 00pa30B (IIPEIMETHO-ICTETUYECKOM Cpenbl, HarsHas
aruTanys MWKOJbHBIX CTEH/I0B, IPEIMETHOMN HalpaBI€HHOCTH, COBMECTHO MPOU3BOANMBIE
BUJICOPOJIUKHU IO TEMaM YPOKa);

e yyacThe TMenaroroB-npeaMeTHukoB B CoBere mnpoduiaakTHKe 1O  BOIpocam
HEYCIIEBAIOLINX 00YYarOIUXCs C LEJIbI0 COBMECTHOTO COCTaBJICHUS IUIaHA JIMKBUIALMU
aKaJIeMU9IECKON 3a/I0JDKEHHOCTH 110 ITPEeAMEeTaM;

y4acCTue neaaroroB-mpeaAMETHUKOB B POAUTCIILCKUX CO6paHI/I$[X y‘-Ie6HI)IX OTI[GHCHHfl.

BOCIIMTATEJBHAA JEATEJIBHOCTDb VYYHUTEJA HA YPOKAX 11O
MNPEIMETY «®U3UKA» IPEAITIOJIATAET CJEAYIOUIEE:

* YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOUIEHUW MEXAY YUYMTEIIEM M €ro y4YeHUKaMHu,
CIOCOOCTBYIONUX MO3UTHBHOMY BOCHPHUSTHIO y4YalIUMHCS TpeOOBaHUN W MPOChO yUHTes,
MPUBJICYCHUIO WX BHUMAHHA K 06CY)K}136MOI\/II Ha YpPOKE I/IH(bepMaI_[I/II/I, AKTUBU3allN HUX
MMO3HABATEILHOMN JIESITEIIbHOCTH;

* 1oOYy’KJIeHIE YYEHUKOB COOJII0IaTh HA YPOKE OOIIEPUHSATHIE HOPMBI TOBE/IEHUS, TPaBUIIa
oOlieHus: co CcTapmMMH (YYUTENIMH) U CBEPCTHUKAMU (yUEHHKaMH), MPUHIMIBI y4eOHOM
JUCIUIUIMHBI U CaMOOPTraHu3alliy, IPUBJIEYeHHE BHUMaHUs K HOpMaM MOBEACHUS U MOPATbHBIM
LIEHHOCTSIM KYJIBTYPBI CTPaH U3y4aeMOro s3bIKa;

* MpUBJEYEHHE BHHUMAHHUS YYEHUKOB K IICHHOCTHOMY acCIEKTy H3Yy4aeMbIX Ha YpOKax
SIBJICHHH, OpraHu3aIus uX paboThl ¢ TOJIy9aeMOM Ha YPOKE COIMAIBLHO 3HAYUMOU HHpOpMaIrei



— MHMLMUPOBAHUE €€ OOCYKJCHMs, BBICKa3bIBAHUS YYALIMMHCA CBOETO MHEHUS IO €€ MOBOLY,
BbIPa0OTKH CBOEI0 K HEH OTHOIIEHHUS;

* UCII0JIb30BAHNE BOCIIUTATEILHBIX BO3MOKHOCTEH COZepIKaHUs yIeOHOT0 MpeMeTa yepe3
ACMOHCTpalul0 ACTAM MNPHUMEPOB OTBCTCTBCHHOI'O, I'PAXKIAAHCKOIO ITOBCACHUSA, MNPOABIICHHUA
YeIIOBEKOIIOOUs U TI0OpOCepAeYHOCTH, Yepe3 MoAOO0p COOTBETCTBYIOMIMX TEKCTOB ISl YTCHUS,
3ama4 Uil PEIICHUs, MPOOJEMHBIX CHUTyallMii Juisi OOCYXIEHHs B Kjacce, BOCIIMTAHUC
TOJIEPAHTHOT'O OTHOIICHHUS K JAPYrOi KYJIbTYpe U €€ 0COOCHHOCTSIM;

* IPUMEHEHHNE HA YPOKE HMHTEPAKTUBHBIX (POPM pabOTHI yUaIIUXCA:

- UHTEJUIEKTYAJIbHBIX WIP, CTUMYJIHMPYIOLIUX I[103HABATEIbHYI0 MOTHBALUIO YYECHHUKOB;
JUIaKTUYECKOTO Tearpa, I/ IMOJyYeHHBbIE Ha ypOKe 3HAHHs OOBITPHIBAIOTCS B TEATPaJIbHBIX
IIOCTAaHOBKAX;

- JUCKYCCHM, KOTOpbIE JarOT y4yalllUMCSl BO3MOXKHOCTb IPUOOPECTH ONBIT BEICHMS
KOHCTPYKTHUBHOI'O IMAJIOra;

- TPYIIIOBOM paboThI Wi pabOTHI B Tapax, KOTOPHIE y4aT 00yJaromuxcsi KOMaHAHOH paboTe
Y B3aUMOJICUCTBUIO C APYTHUMH JI€TbMH;

* BKIIIOYEHHE B YPOK HUIPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAAEPKATh MOTHUBAIIUIO
JeTeH K MOJy4YeHHIO 3HAaHUM, HalTa)KMBAHHIO TO3UTUBHBIX MEXKIMYHOCTHBIX OTHOILLIEHUH B KJacce,
MIOMOTal0T YCTaHOBJIEHUIO JOOpOKeIaTeNIbHON aTMOC(EphI BO BpeMs ypOKa;

* WHUIMMPOBAHUE U TOJJEP)KKAa HCCIENI0BATEIbCKOW AEATENbHOCTH OO0yJaromuxcs B
paMKax pealn3allid MMU WHJIMBHIYaJbHBIX M I'PYNIOBBIX HCCIIENOBATEIBCKUX MPOEKTOB, YTO
JaCT  LIKOJIbHMKaM  BO3MOXXHOCTh  NPUOOPECTH HABBIK  CAMOCTOATEIBHOTO  PEIIEHUs
TEOPETUYECKON MpOoOIeMbl, HaBBIK I'€HEPUPOBaHUS U O0(OPMIICHUSI COOCTBEHHBIX HJEH, HAaBBIK
YBa)XUTEJILHOTO OTHOIICHHUS K Yy>KUM HUJIesIM, 0POPMIIEHHBIM B paboTax Jpyrux UcciaenoBaTelien,
HaBBIK MyOJIMYHOTO BBICTYIJICHUS NIEpe]] ayIMTOpUEH, apryMEHTUPOBAaHUS U OTCTauBaHUs CBOEH
TOYKH 3PEHUS.

OcymiecTBisieTcs yepes:
Ha pecuonanvnom, MynuyunaibHom u 6CepoCCUiiCKOM yposHe:

® ydyaCTHC€ B NPCIMCETHBIX OJIMMIIMaJax (O‘IHBIX u SaOI-IHBIX), MNpEAMETHBIX KOHKYpCax,
HAayYHO-TIPAKTHYECKUX KOH(EPEHIHSIX, CODCBHOBAHUSIX.
Ha yposne kopnyca:

e creuuaibHO pa3paboTaHHBIE 3aHATUS — COOBITHMHBIE YPOKH, TOCBSILIEHHBIE
UCTOPUYECKHM JlaTaM M COOBITUSIM, OHJIAWH-DKCKYPCUU KOTOpBIE, DPACIIUPSIOT
o0pa3oBaTesibHOE MPOCTPAHCTBO NMPEAMETA, BOCIUTHIBAIOT YBAKEHHE K UCTOPHUECKUM
JUYHOCTSIM, JIIOJSIM HayKH, JTI0OOBb K MMPEKPACHOMY, K IPUPOJE, K POJHOMY Kparo;

® 3HAaKOMCTBO C pa3IUYHBIMH JOCTHKCHHSIMH HAaykKl M TEXHUKU, OOCYXIeHUE
9KOJIOTHYECKUX MTPOOIIeM, UCCIIeI0BaHUS U BHECEHUE MTPEAJIOKEHUN 110 MUPOYCTPONCTBRY;

e [poBeneHUE y4YEOHBIX (OJUMIMAIBI, 3aHUMATENbHbIE YPOKH M NATHMHUHYTKH, YPOK -



JIeNIoBasl Urpa, ypok — IyTEIIeCTBUE, YPOK MacTep-Kiacc, ypoK-UCCIEIOBAHUE U JIp.) U
yueOHO-pa3BJIeKaTeIbHbIX, CIIOPTUBHBIX Meponpuatuil (koHKypc-urpa «IIpenmeTrHsiii
KpoccBOpa», TypHUp «CBOsl Urpa», BUKTOPUHBI, JUTEPATypHas KOMIIO3MIIHS, KOHKYpPC
ra3eT U pUCyHKOB, SKCKYpCHs U p.);

® UCHOJNb30BAaHUE BU3YAJIbHBIX 00pa30B (IIPEIMETHO-3CTETUYECKOM Cpenbl, HarsHas
aruTanys MKOJIBHBIX CTEH0B, IPEIMETHON HAIIPABIEHHOCTH, COBMECTHO IIPOU3BOAUMBIEC
BUJICOPOJIMKHU 10 TEMAM YPOKa);

e yyacThe nenaroroB-npeaMeTHUkoB B CoBere mnpoduiIakTHKe IO BOIpocam
HEYCIEBAIOUIUX O0YyUYarOIUXCsl C LIEIbI0 COBMECTHOIO COCTAaBJICHHS IIJIaHA JIMKBUAALMU
aKaJeMUYECKOM 3a0JDKEHHOCTH 10 IIPEIMETaM;

y4acTHe TeJaroroB-PEeAMETHUKOB B POIUTEIBCKUX COOPaHUIX yUeOHBIX OT/IEICHUI.



TEMATHYECKOE INTAHUPOBAHUE

10 kaacc
N3 nux
N3y4yenne
Ne Kou. vac. HOBOI'0
Tema pa3neia KOHTpOJIbeIe
pasacnia (Bcero) Marepuaia JlaGopaTopHble padoThI patéoThI U CPOKH
" NpoBeIeHus1
3aKpenJieHue
®u3MKa U eCTECTBEHHO-
HAYYHBIA METO]I TO3HAHHUSI
L. TIPUPO/IBI 2 2
JL.p. Nel «M3ydyeHue nBUKEHUS Tea
10 OKPY>KHOCTH TOJ] ICCTBUEM CHUIT
YOPYTOCTH U THKECTH»
2. Mexanuka 36 33 Kp Nel
JLp. Ne2. «3y4yenue 3akoHa
COXpaHEHHUs MEXaHUYECKON
SHEPTHU.
MonekyngpHas (pU3UKa U JLp. Ne3 «OnbiTHas mpoBepka
3. yaapuas § 31 29 P ) POBEP Kp Ne2
TEPMOJIMHAMMKA 3akoHa ['eit — JIroccaka»
4. DIEKTPOIHHAMUKA 33 30 JL. p. Ned. «Mzyuenne Kp Ne3

IOCICA0BAaTCIIBHOT'O U




MApAIJIETBLHOIO COCTMHEHUN
MIPOBOJHUKOB.

JL. p. NoS. «M3mepenue DJIC u
BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHHKA TOKAY.

Hroro: 102 94 5 3
11 KIIACC
Konu4yecTBo yacos
Nen/m  HaumeHoBaHHe pa3/iesioB H TeM NMPOTrPaMMbI B KonTtpoabHubie IIpakTHyeckue
cero padoThI padoThI
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTtHoe nose. DIeKTpOMarHUTHAsE HHYKIHS 11 1 3
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHu4eckue 1 AIeKTpOMarHuTHBIE KoJIeOaH s 9 0 1
2.2 MexaHn4yecKkHe U 3J1€KTPOMATHUTHBIE BOJIHBI 5 0
2.3 ‘ OnTuka 10 0 3
Hroro no pazneny 24
Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH
3.1 OCHOBBI CIENUATTBHOW TEOPUH OTHOCUTEIIBHOCTH 4 1 0
Hroro no pazneny 4




Pa3zgea 4. KBAHTOBASI PU3UKA

4.1 DeMEHTHI KBAHTOBOM ONTHKH 6

4.2 Crpoenue aToma 4

4.3 ATOMHOE SApO 5
Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHA

5.1 ‘ DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIUIEE IIOBTOPEHUE

6.1 ‘ O06o0maroiiee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
N KosnunuyectBo 4yacos D1eKTpoHHbIe HHPPOBLIE
11/-11 Tema ypoka B Kourpoabusie IIpakTuueckue  00pasoBaTejbHbIe
cero
padoThbI padoThI pecypchl
WHcTpyKTax Mo TeXHUKe 0€30MacHOCTH B
kabuHere Gusuku. Ouzuka —
(dbyHIaMeHTaJIbHAS HAayKa O TIPHPOJIC.
MeToapl Hay4HOT'O UCCIIEIOBAHUSI
1 ¢busnuec > eHuii. MoepoBaHue 1 0 0 brbmmorexa [OK
A3UYECKUX SIBIICHUM. JIEJTUPOBAHU
. p https://m.edsoo.ru/ff0c32e2
(hU3UYECKUX SBJICHUH U TPOIIECCOB.
dusnyecKuii 3aKOH — TPaHUIIBI
npuMeHUMOCTH. Du3nuecKkrue TeOpuu u
MIPUHIIUIT COOTBETCTBUA.
['paHUIBI MPUMEHHUMOCTH KJTACCUIESCKOM
MEXaHUKH. BaxxHelme KnHeMaTHYeCKUe
) | 0 0 bu6nunorexa LIOK
XapaKTEPUCTHUKHU — IIEpEMEILEHIE,
P P pener https://m.edsoo.ru/ff0c33e6
CKOpOCTh. OCHOBHBIE MOJIEH TEJ U
JIBIKEHUH.
PaBHOMepHOE aBmxenue tei1. CKOpocCTs.
3 v P g p | 0 0 bubnunoreka LIOK
aBHEHNE PABHOMEPHOTO
p vp p https://m.edsoo.ru/ff0c3508
MPSIMOJTMHEHHOTO JBUKECHHUS.
but6mmoreka [IOK
4 I'paduxn npIMOITHHENHOTO IBUKCHHUS. 1 0 0
pag P g https://m.edsoo.ru/ff0c3620
bubnunorexa LIOK
5 Pemenne 3amau 1 0 0
https://m.edsoo.ru/ff0c372¢e
6 C 1 0 0 bubmuorexa [{OK
KOPOCTB IIPU HEPABHOMEPHOM JBIKEHUM.
P P P p A https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

VYckopenue. [Ipsamonuneiinoe

bubnunoreka LIOK

7 1 0 0 https://m.edsoo.ru/ffOc3ada
PaBHOYCKOPEHHOE JIBH)KCHHE.
Pemenue 3anau. 1 0 0
Pemrenue 3agau. 1 0 0
10 Pemenue 3anau. 1 0 0
PaBHOMEpHOE ABMKEHUE TOUKH 110
11 OKpYKHOCTU. OCHOBHBIE MOJEIH TEJl. 1 0 0
Kunemarnka abCoOTIOTHO TBEPAOTO TEla.
12 Permrenue 3amau 1 0 0
13 Pemrenue 3amau 1 0 0
14 Permrenue 3amau 1 0 0
15 CamocrositenpHas pabota «Kunemarrkay 1 0 0
16 Pa6ora nax ommbkamu. Koppekimonnast | 0 0
pabota
7| sovon orons. Hnepmmm rons |1 0 o DubworexaLOK
https://m.edsoo.ru/ffOc3be8
oTcuera.
18 Pemenne 3amau 1 0 0
19 IToHsATHE CUIIBI — KaK MEPBI | 0 0 bubmuorexa [IOK
B3aMMO/ICVCTBUS TEJI. https://m.edsoo.ru/ffOc3be8
20 Cuna ynpyroctu. Cuna TpeHus. 3aKoH 1 0 0 bubnuotexa [JOK
I'yka, cyxoro TpeHwus. https://m.edsoo.ru/ffOc3be8
bubnuotexa [JOK
21 Petnerie sana : 0 0 https://m.edsi.ru/ffOc?adOO
22 II 3axon Herorona. III 3akon HeroToHa. 1 0 0 Bubmmorexa [OK

https://m.edsoo.ru/ffOc3e18



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

bubnunoreka LIOK

23 Pemterue saza https://m.edsoo.ru/ff0c3f76
I'paBUTaLIMOHHBIE CUJIBI. 3AKOH BCEMUPHOIO Bu6mumoteka [JOK
24
TATOTEHUSI. https://m.edsoo.ru/ff0c41a6
25 Pemenue 3amau
Jlabopamopuasa paboma Ne 1 «H3yuenue
26 08UIICEHUA MmeNa NO OKPYHCHOCIU OO
delicmeuem cuil ynpyzocmu u maxcecmu)
7 [TepBas kocmuueckasi CkopocTh. Bec Tena.
HeBecoMocTb 1 neperpysku.
)3 Nmnynbc MaTepuanbHOU TOYKU U CUCTEMBI. bubnnoreka [JOK
W3meHeHne 1 coxpaHeHUE UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
29 Pemenue 3agau
30 Pemenue 3anau
PeaxktuBHOE nBH>KEHUE. Mcnonb30BaHe
31 3aKOHOB MEXAHUKH JIJIsI OObSICHEHUS
JBUKEHUSI HEOECHBIX TEJ U JUISl Pa3BUTHUS
KOCMHMYECKHUX UCCIIEIOBaHUMN.
1 Pa6ora cunbl. Mexanuueckas sHeprus bu6muoreka [JOK
CUCTEMBI TEII. https://m.edsoo.ru/ff0c4502
1 3aKOH COXpaHEHUsI MEXaHUYECKON SHEpruu bubnmnoreka [JOK
https://m.edsoo.ru/ff0c461a
34 Pemenne 3amau bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c
Jlabopamopnan paooma No2«H3yuenue
35 3AKOHA COXPAHEHUA MEXAHUYECKOU
IHEpeU.
36 Pemenue 3amau



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

37

Koumponvnas paboma Nel «Mexanukay

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

38

Pabora Hag ommbOkamu. Koppekunonnas

pabota. Pagnosecue mamepuaibHOU MO4YKU

u meep0oo2o mena. Yciosus pagHoGecus.
Momenm cunvl. Pasnosecue srcuokocmu u
easa. Jlsuscenue dxcuoxocmell u 2a3os.

39

MoneKynsapHO-KMHETUYECKask TEOPUs
CTPOCHHUS BEILIECTBA U €€
9KCIIEPUMEHTAJIbHBIE JJOKA3aTeNIbCTBA.
Macca u pazmepsl Mosiekys. KomnuecTBo
BEIIECTBA.

bubnunorexka LIOK
https://m.edsoo.ru/ffOc4dc2

40

41

Pemenue 3amau

BbpoynoBckoe nBmxenue. Cuisl
B3aUMOJEICTBUS MOJIEKYII.

42

CrpoeHue ra3000pa3HbIX, XKUJIKUX U
TBEPIBIX TEIL.

43

44

Pemenue 3agau

Mogenps uaeaabHOIO Irasa. I[aBJ'ICHI/Ie rasa.

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4fde

45

46

47

Pemrenue 3agau.

AOcomoTHas TeMIiepaTypa Kak Mepa

CpC,Z[HCﬁ KUHETHYSCKOMN SHEPTHUU TCIUIOBOTO

JABHOKCHUS 4YaCTHUI BEIICCTBA.

VpaBHEHHE COCTOSHUS WACATHFHOTO ra3a.
VYpasuenue Menzaeneena- KnanelipoHa.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc511e

48

Pemrenue 3anau

49

Pemenue 3agau



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

T"a30BrIe 3aKOHBI

bubnunoreka LIOK

30 https://m.edsoo.ru/ff0c570e
51 Pemenue 3anau
52 Pemenue 3amau
53 JIL.P.Ne3 «Onvimnas npoeepka 3axona I'eit-
Jloccaka»
3aBUCHMOCTb /IaBJICHUS] HACBIIIIEHHOTO Tapa
54 ot Temneparypsl. Kunenne. BiaxxHocTh
BO3/lyXa M €€ U3MEPCHHE
55 Permrenue 3amau
56 CamocrosTenbHas padora «MosekynsipHas
buznkay
57 PaGora nax ommbkamu. Koppekimonnast
paora.
58 fiﬁ?ﬁ:;?azzeélﬂ;g:gng I/IIZMeHeHI/I}I bubmorexa HOK
. https://m.edsoo.ru/ff0c5952
BHYTpPEHHEH YHEpPIrHH.
bubmuoreka [IOK
59 KonuuecTtBo TemnoTsl. Pemenue 3amay. hitps-//m.c dsc];]c;).ru I0c5¢36
60 Pemenue 3agau
61 Pemenue 3agau but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
2 [IepBblil 3aKOH TEPMOAMHAMUKH. bu6muoreka [JOK
https://m.edsoo.ru/ffOcSefc
63 Pemenue 3amau
64 HeobOpatumocTh MporeccoB B MpUpoOIE. bubnuoteka [JOK

Pemrenue 3agau.

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

65

[TpuHIMIIBI AEACTBUS TEIIOBBIX MALIVH.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c600a

66
67

Pemenue 3agau

Pemrenue 3anau

68

69

70

Koumponvnan paboma. No2 Monexkynapuasn

dusuka u mepmoounamuxa..

Pabora Haj ommbkamu. KoppekiuonHast
pabora.

DNEKTPUUSCKUN 3apsijl U DIIEMEHTaPHbBIE

HYaCTHUILIBI. 3aKoH COXpaHCHUA
QJICKTPHUUYCCKOI'O 3apsaaa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6a50

bubnuoreka [{OK
https://m.edsoo.ru/ff0c63b6

bubnuoreka [{OK
https://m.edsoo.ru/ffOc6bcc

71

72
73

3akon Kynona.

Pemenue 3agau

Pemenue 3agau

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6ced

74

75

Onexrpuueckoe noie. HanpskeHHOCTD
INEKTpUYeCcKOro nois. [IpuHnun
CyINEepIIO3UIMY NoJeH. Pemenne 3aqad.

Pemenue 3agau

bubmmoteka IIOK
https://m.edsoo.ru/ff0c6df2

76

77

78

Pemrenue 3agau
CuiioBbI€ JIMHUM 3JIEKTPUUYECKOTO TOJIA.

HOTGHHI/IaJ'I OJICKTPOCTATUYCCKOI'O ITOJIA U
Pa3HOCTL MOTCHIIUAJIOB.

bubmuoreka [{OK
https://m.edsoo.ru/ff0c6f00

79

Pemrenue 3anau

80

Pemenue 3agau



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

81

IIpoBOAHMKY, IOJIYIIPOBOJHUKH U
JUDJIEKTPUKHU.

bubnunoreka LIOK
https://m.edsoo.ru/ff0Oc7018

82

83

Konnencarop. Haznauenue, ycTpoicTBo 1
BH/IBI.

Pemrenue 3anau

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

84

Pemenue 3agau

85

86

[TocTostHHBIM 3neKTpuyecKkuid ToK. Cuia
TOKa.

YCJ'IOBI/ISI, H606XOI[I/IMBIG JIg CYIIECTBOBAHUSA
QJICKTPHUUYCCKOI'O TOKaA.

87

88
&9

3axon OMa 11 yyacTKa LEenu.
CornpoTuBieHuHe.

Pemenue 3agau

Pemenue 3agau

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

90

DnexTpuueckas 1ens. [locnenoBarensHoe u
napajuieIbHOE COCTUHEHHUE MPOBOTHUKOB.
Jlabopamopnas pavomaNed «H3yuenue
nocie008amenbHO20 U NApPaAINeIbHO20
COeOUHeHUs NPOBOOHUKOB)).

91
92

Pemenue 3agau

Pemenue 3agau

93

94

PaboTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA.

DNeKTpoABMKYIas cuia. 3akodH Oma st
MOJIHOM LEIH.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Jlabopamopuasa pabomahe5 «HUzmepenue

95 I/IC u euympennezo conpomueieHus 1
UCHOYHUKA MOKA» Bubmorexa LIOK
https://m.edsoo.ru/ffOc84ae
96 Pemenne 3amau 1
97 Pemenue 3amau 1
08 Koumponsnas paboma.No3. Ocnoewt | bubnmoreka [JOK
INNEKMPOOUHAMUKU https://m.edsoo.ru/ffOc82ba
99 Pabota Hax ommbOkamu. KoppekimonHas | bu6nmorexa LIOK
pabora. https://m.edsoo.ru/ff0c84ae
DneKTpruYecKasi MPOBOAUMOCTh Pa3IMYHBIX bu6nunorexa LIOK
100 N 1
BEIIECTB. DJICKTPUUECKUN TOK B METaJIJIax https://m.edsoo.ru/ffOc86fc
e
p YHPOBOA https://m.edsoo.ru/ff0c88be
prudopoB
DNEeKTpUUECKUN TOK B BaKyyMe.
102 | Snepmcemntt os e | BuGmotexa LIOK
P . ’ . https://m.edsoo.ru/ff0c8a8a
HecaMoCTOSTENBHEIN 1 CAMOCTOSITEILHBIH
pa3psasl. [Lnazma.
OBIIEE KOJIMYECTBO YACOB I10 102

[MTPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/m Tema ypoka Kontpoabubie IIpakruueckue
Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
WHcTpyKTax 1Mo TeXHUKe 0€30MacHOCTH B
kabunere ¢u3uku. [IocTOSHHBIE MATHUTHI
¢ . bu6mmoreka [IOK
1 Y WX B3auMoJjieiicTBrEe. MarHuTHOE MOJIe. 1 0 0
N https://m.edsoo.ru/ff0c9778
Bexktop MarHutHOM MHAYKUMH. JIMHUM
MarHUTHON MHIYKIUH.
MarauTtHoe 1ose MPOBOAHHUKA C TOKOM.
) 0 3 B pOBOA . | 0 0 bubnnoreka [JOK
nbIT Dpcrena. Bzaumopeiicrsue
P https://m.edsoo.ru/ff0c98fe
IIPOBOJHHUKOB C TOKOM
3 JlaGopatopnas padora Nel «M3ydyenue | 0 | bubnuoreka [IOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTB€ MarHUTHOTO TIOJIS HA bubnuotexa [JOK
4 1 0 0
MPOBOAHMK ¢ TokoM. Cuiia Amnepa. https://m.edsoo.ru/ff0c9acO
eiicTBHe MarHUTHOTO I0JIsl Ha
5 A od 3ADSKE ac 1 0 0 bu6mmoreka [IOK
JIBUK S 3aPSHKCHHYIO YaCTHILY.
M P Yio Hy https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
OnexkrpoMaruuTHas uHAyKuus. [ToTok
6 BEKTOpa MarHUTHOU uHAyKuuu. 31C | 0 0
MHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu dapanes
JlabopaTopnas pabora No2
paTophast p bubnmoreka [JOK
7 «HccnenoBanue siBICHUS 1 0 1

AJIEKTPOMArHUTHON MHIYKLIUH

https://m.edsoo.ru/ffOcals50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NunykTuBHOCTS. SIBICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHuTHOTO MOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOIBUIaTEINb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
MHIYKIIMOHHAs TI€Yb

10

O6o6maromuii ypok «MarauTHoe modie.
3HeKTpOMaFHHTHa§I HHAYKIOUA»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

KonTponbnas pabota Nel mo teme
«MarautHoe 1noje. DJIeKTpOMarHuTHas
WHITYKITAS

CBo0OOIHBIE MEXaHHUECKHE KOTeOaHusl.
IMapmonnueckue konedanus. YpaBHEHHE
TapMOHHYECKHUX KoJeOaHui.
[IpeBpamienue 3HEprun

JlaGopatopHnas pabota Ne3
«MccrnenoBanue 3aBUCUMOCTH TTepHOa
MaJIbIX KoJIeOaHuil rpy3a Ha HUTH OT
JUTMHBI HUTHA ¥ MacChI TPY3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJIeOaH!s B
u7eaIbHOM KoJeOaTeTbHOM KOHTYpeE.
AHaorust Mexxay MeXaHHueCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akKOH COXpaHEHUS
SHEPIHU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusx. BoIHYXIeHHbIC
MeXaHHYeCKHe KojacOanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMarHUTHBIC
KoJe0aHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYyCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUITUTYAHOE U
JEUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBosacTso,
nepeavya u NoTpedIeHue dIEKTPUUECKON
SHEPTUH

19

20

21

YCTpoHCTBO U IPAKTUYECKOE TPUMEHEHUE
JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
MEPEMEHHOTO TOKA, JINHUHI
3JeKTporepesad

DKOJIOTHUECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3Hepruu. Kymnerypa
WCTOJIb30BAaHUS JIEKTPOIHEPTHH B
MOBCEIHEBHOM KU3HHU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Cxopoctsb
pacnpocTpaHeHUs U JITMHA BOJHBI.
[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc324

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.
BricoTa Tona. TeMOp 3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

24

25

QHGKTpOMaFHI/ITHLIe BOJIHBI, UX CBOMCTBaA
U ckopocTs. [1Ikana 351eKTpOMarHuTHBIX
BOJIH

[TpuHIMIBI PAAMOCBS3U U TEJIEBUICHHUS.
PazButue cpencts cBs3u. Paguonokarus

KonTponbnas padota No2 «KoneGanus u
BOJIHBI»

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfeQ

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26

27

28

PaGora Hajg ommOkamMu

UYTo Takoe ANEeKTpOMarHuTHas BOJHA.
DKcrepuMeHTalIbHOE OOHAPYKEHUE
3JIEKTPOMAarHUTHBIX BOJIH. [110THOCTH
IMOTOKA JJICKTPOMArHUTHOI'O U3JTYYCHUA
Nzo6perenue paaro A.C. [TonoBsiM.
[IpuHuune! paguocBa3u. Moaynauus 1
JETEKTUPOBAHUE.

29

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
PacnipocTpanenue pagnoBoIH.
Paguonoxamus. [lonsatue o TeneBuacHUN.
Passutue cpencrs cBs3u.

30
31

Pemenue 3agau

Pewenue 3a0au

32

33

CxopocTb cBeTa. 3aKOH OTpPa)KeHUs CBETA.
[IpsiMonuHetHOE paclpoCTpaHEHUE CBETA
B OJTHOPOJIHOM cpene. ToueuHsblit
HUCTOYHHUK cBeTa. JIyu cBeta

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

34

3akoH npenomieHus csera. [lomHoe
OTpa)keHHe.

35

36

37

[TocTpoenne n300paxeHH B IIIOCKOM
3epkaje

[Ipenomnenue ceta. [loaHoEe BHYTpEeHHEE
oTpaxkeHue. [IpeneapHblid yroJ MojgHoro
BHYTPEHHET0 OTPaKEHUS

Jlaboparopuas padota Ned «3mepenue
MOKa3aTesl MPETOMIICHHS CTEKIIa

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

38

JIunzel. [loctpoenue n3obpaxeHuii B
nuH3e. Popmysia TOHKOM JIMH3BI.
YBennueHue JIMH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

39
40

Pemenue 3amau

Hucnepcus nsera

41

42

43

Jlaboparopnast pabota No5
«HccnenoBanue cBOWCTB N300paKeHUI B
JTIMH3aX»

JlaGopatopHnas pabota Ne6 «Habmonenue
JIMCTIEPCUN CBETa»

Pemrenue 3agau

44

45

3aKOHBI ANIEKTPOAMHAMUKYI U TIPUHIHI
oTHOcUTeNnbHOCTU. [locTynaTsl Teopuun
OTHOCHUTEIIbHOCTH.

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.
OcHoBHBIC CJICACTBUA U3 MOCTYJIATOB
TCOPHUH OTHOCUTCIIbHOCTHU. DIEeMEHTEI
peHﬂTHBHCTCKOﬁ JUHaAMHKU.

46

Pemenue 3amau



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

47

Wutepdepennus cera. Audpaxius
csera. udpakunonHas pemérka

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

48

49

IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

OnTuyeckue MpuOOPHI U YCTPOUCTBA U
yCIIOBUS UX 0€30MacCHOr0 IPUMEHEHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

50

['paHnLIBI TPUMEHUMOCTH KJIACCUYECKON

MCXaHHKHU. HOCTy.]'IaTBI CHCHH&HBHOﬁ
TCOPHUU OTHOCUTCIbHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf862

51

OTHOCUTENIBHOCTh OOAHOBPEMCHHOCTHU.
3aMeIlJI€HI/Ie BPEMCHH U COKpaIlICHUC
JJINHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

52

53

OHeprus U UMILYJbC PENSITUBUCTCKON
gacTulbl. CBS3b MacChl ¢ SHEPrUe U
UMITYyJIbCOM. DHEPIusl MOKOs

Buapr H3JTy4YCHUS. Hcrounuku cBeta.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

54

55

56

CrHeKTpbl U CIIEKTPaJIbHBIN aHaIHu3.

JL.p. Ne7 «Habnaooenue cniownoeo u
JIUHeUYamozo CHeKmpos»

Pemenue 3agau

57
58

Pemenue 3amau

Koumponvnas paboma Ne3 « Onmukay

59

60

PabGora Hag ommOxkaMu

®oroaddexr. Teopust porosrddexra.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

61

[Tpumenenue poroddpdexkra. DOTOHBHL.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

JlaBnenue ceera. XuMHYECKOE AEHCTBUE

62
CBeTa.
63 Pemrenue 3amau
64 Pemrenue 3amau
65 Pemenue 3amau
65 | Konarones normysa Sopn Monens b orera LIOK
atoma Bozioposia 10 Bopy. https://m.edsoo.ru/ffOcffc4
67 Tpynnoctu reopun bopa. KBantoas bubnnorexa [JOK
MexaHuka. Jlazeps. https://m.edsoo.ru/ff0d015e
68 Pemenue 3agau bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6
69 Pemenne 3amau
70 CrpoeHue aTOMHOTO siipa. S1epHbIEe CUJIBI. bubnnoreka [JOK
https://m.edsoo.ru/ff0d0302
71 DHeprusi CBSA3U aTOMHBIX SIAEp bubnmnoreka [JOK
https://m.edsoo.ru/ff0d091a
7 Pemenue 3amaq. bu6mmorexa [IOK
https://m.edsoo.ru/ff0dOafa
73 Pemenue 3anau. bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa
74 PagnoaktuBHOCTE. BUBI paii0aKTUBHOTO bubmuoreka [JOK
U3IIy4EHUs. https://m.edsoo.ru/ff0dOca8
75 3aK0H pPaIMOaKTUBHOTO M3TyUCHHUS. bubnuorexa [JOK
[Tepnona momypacnana. https://m.edsoo.ru/ff0d0fd2
76 Pemenue 3agau



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

77 Pemenue 3amau bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162
73 SInepusle peakuuu. [lenenue sauep ypaHa bubmumoreka [IOK
https://m.edsoo.ru/ff0d1356
79 TepMosiiepHbIe peakiuu bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38
80 [Ipumenenue sa1epHON SJHEPTUHU.
[TomyueHnue paguoaKTUBHBIX H30TOMIOB U
81 UX IPUMEHEHUE. buonoruyeckoe 1eicTBue
pPaJIMOAKTUBHBIX U3ITy4eHUI
82 Pemenue 3agau
83 Pemenue 3amau
84 Pewenue 3anau
25 Koumponvnas paboma Ned «oepnvie
pearyuu»
86 PaGora Hag ommbkamu
Tpu sTana B pa3BUTUU (PUZHKU
87 aJNeMeHTapHbIX yacThil. OTKpBITHE
MO3UTPOHA. AHTUYACTHIIBI.
88 Jlentonsl. Anponsl. KBapku
Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
89 3BE3/IbI, TUIAHETHI, UX BHIUMOE TBUKECHHE.
ConnHeunas cuctema
90 Comnnue. ConHeyHasi aKTHBHOCTb.
Ncrounuk sHeprun ConHuIa U 3BE311
3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKH.
91 3BE3/IBI TIIABHOM ITOCIENOBATEILHOCTH.

Buytpennee crpoeHue 3BE3/.



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

CoBpeMeHHbIE NPECTABIECHUS O
IIPOUCXOKACHUU U 3BoJroIK ColHLa U
3BE3]T

92

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u nBuxenue CosHLa B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
Alpax rajJlakTUK

93

94

Bcenennas. Pazberanue rainakTHk.
Teopus bonbemoro B3peiBa. Penukrosoe
n3nydyeHHne. MeTtarajiakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

95

Kontponbnas padota «2J1€eMEHTHI
ACTPOHOMHU U acTPOPUIUKU»

96

O6o06matonuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B HKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YeloBeKa

97

98

99

O6o0maromuii ypok. Pois u mecto
(U3HUKN 1 aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

O6o06maromuit ypok. Poib pusznueckoit
Teopuu B pOpMUPOBAHUH NPEACTABICHUN
0 (pusnueckoit kKapTHHE MUpa

Ob6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPA B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJE




PesepBHBIil ypok. AGconroTHAs U

bu6mmoreka [IOK

100 OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/yXa. 1 https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
PesepsHblit ypok. TBépnoe Teno.
Kpucrannuaeckue u amopdHbIe Tena. Bu6imoreka LIOK

101 AHM30TPOITHS CBOMCTB KPUCTAILIOB. 1 https://m.edsoo.ru/ff0c65f0
Kunkue kpucrtamibl. CoBpeMEHHbIE
Marepuabl
Pezepubiii ypok. [1naBnenue u Bu6mmorexa LIOK

102 KpUCTAJUIM3aLMs. Y JebHas TeIioTa 1 https://m.edsoo.ru/ff0c6708
rtaBnerus. CyOmumarus

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

*  ®wusuka. 10 kimacc: yue6. s obmieo0pa3oBar. opranu3aiuii : 6a30BbIi U YriIyos . ypoBHU /
[".51. Mskumes, b.b. Byxosues, H.H. Corckuii; mox pen. H.A. ITaphenTtseBoii.- 8- uza.-M.:
IIpocsemienue.

o @wusuka. 11 kmacc: yueb. s obmeodpa3zoBaT. opranu3anuii : 6a30BbIi U yriTyoJ1 . ypoBHH /
[".S. Msakumes, b.b. Byxosues, B.M. Yapyrun; nox pea. H.A. IlapdentbeBoii.- 10-e u3m.-
M.: IIpocseuieHue.

METOAUYECKUE MATEPUAJIBI 1J151 YYUTEJISA

1. . Coopnuk 3amau no ¢usuke mig 9-11 kmaccoB o0Ie00pa30BATENbHBIX YUPEKACHUU, /
CrenanoBa I'. H. coctaButens, -M, [IpocBelenue.

2. Kontponbable paboter mo ¢usuke 10-11 xmaccer / Mapon A.E., Mapon E.A.- M,

IIpocsemenue.

COopHUK KOHTPOJIBHBIX 3aanuid o pusuke / [londbennnkosa W.U.- MxeBck.

Tectbl. @usuka. OenepanbHblil LHEHTP TECTUPOBAHUS.

COopnuk 3anau o ¢usuke, / Peimkesua A.1L. -M, Ipoda.

®wusuka. CripaBounsie Matepuainsl / Kabapaua O.D.-M, [Ipocsemienue.

Ousuka. [lIkoapHBIN MUTFOCTpUpOBaHHBIM cnpaBouHuK. /Kokmna A.B . TlepeBom c

anrmiickor. — POCMOH.

. 3naere i Bbl pusuky? /[lepensman SA.1- Jomoaenoso.

9. ®usuka, 10 xnace/ Kacesinos B.A., - M., [Ipocsernienue.

NoWnsEw

*®

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. Ennnas komnexuus udpoBbIX 00pa3zoBaTeibHbIX pecypcoB. — Pesxxum noctyna: http://school-
collection.edu.ru
2. Kny6 ans yuutenedt pusuku, ydanmxcs 7-9 kimaccoB M ux poaureneil — Pexxum nocryma:

http://www fizika.ru
3. SIKnacc.- Pexxum noctyma: https://www.yaklass.ru/
4. Poccuiickas anekTpoHHas mkona. — Pexxum noctyna https://resh.edu.ru

5. ®okchopa. — Pexxum goctyna https://foxford.ru/


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://foxford.ru/

