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IHOACHUTEJIbHAA 3AIIUCKA

[Iporpamma mo ¢usnke 0a30BOrO0 YpPOBHS Ha YpPOBHE CpEIHEro oO0mero ooOpa3oBaHUs
paspaboTaHa Ha OCHOBE IMIOJIO)KEHUH M TpeOoBaHM K pe3yibTaTaM OCBOCHHS OCHOBHOMU
oOpazoBarenbHON TporpaMmmbl, npeacraBieHHbIXx B @I'OC COO, a takxe ¢ yuérom deaeparbHON
paboueil mporpaMmbl BOCIIUTAaHHUS M KOHIICTILUH TpernoaaBaHusi yyeOHoro mpeamera «DPusnka» B
oOpa3zoBarenbHBIX  opraHu3anusax  Poccuiickoit ~ Dexepanuu,  pealu3ylONIMX  OCHOBHBIC
o0pa3zoBaTeNnbHbIC POTPAMMBI.

Coneprxanue nmporpaMMsl 1o (u3MKe HarpaplieHO Ha (hOPMUPOBAHHME €CTECTBEHHO-HAYyYHOU
KapTuHbl Mupa obOydaroruxcst 10—11 kmaccoB mpu oOydeHHH uX (PuU3NKe HA 0A30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIBHOCTHOTO noaxoaa. I[Iporpamma no ¢u3nke COOTBETCTBYET TPEOOBAHHUIM
OI'OC COO Kk mIaHUPYyEMBIM JUYHOCTHBIM, MPEIMETHBIM M METANpPEAMETHBIM pe3yJbTaTam
0o0y4YeHHs, a TAaK)K€ YYHUTBHIBAET HEOOXOAMMOCTh pealu3alliil MEXIIPEIMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMU MpeaMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE 1IeNTH U3YUYEHUS
¢u3MKN Ha ypoBHE CpeaHero o0Iero oOpa3oBaHUs, IUIAHHPYEMbIE Pe3yJbTaThl OCBOCHHS Kypca
(bU3UKH: THYHOCTHBIC, METANIPEIMETHBIC, TTPeIMETHBIC (Ha 0a30BOM YpPOBHE).

[Tporpamma no (pu3MKe BKIIOYACT:

® IUIAHUpPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uku Ha 06a30BOM YpPOBHE, B TOM 4YHCIE

IPEeIMETHBIEC PE3yIbTaThl IO TOAAM O0yUYCHHS;

e cojaepxaHue yueOHoro npeamera «Pu3ukay mo rogam o0ydeHus..

®du3uka Kak Hayka 0 Haubojee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTYIAas B KayecTBe y4eOHOTO
npeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIQJ B CHUCTEMY 3HaHMHA 00 OKpY’KarolleM MHpe.
konpHBIN Kypc GU3UKH — CUCTEMOOOPA3yIOIINi JIsi €CTECTBEHHO-HAYUYHBIX yUYE€OHBIX MPEAMETOB,
MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XHMHEH,
ouosoruen, ¢uzmueckoil reorpaduell m actpoHoMuen. Vcnonb3oBaHue W aKTHBHOE MPUMEHEHHE
¢u3nYecKkux 3HAHMK OIpeNeNseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, TMOJY4YEHHUS HOBBIX MAaTepUaloB C 3aJaHHBIMU
cBOMCTBaMH U Jpyrux. M3yuenue puU3MKHA BHOCHUT OCHOBHOH BKJIaJ] B (()OPMUPOBAHHE €CTECTBEHHO-
HAay4yHOM KapTUHBI MUpa 0O0ydYaromuxcs, B (OpMUpOBaHHME YMEHUN NPUMEHATHh HAYYHBIH METOJ
MO3HAHUS TPU BBITOJHEHUU UMH yUEOHBIX HCCIIEIOBAHUH.

B ocHOBY Kypca ¢u3MKu JUIsi YpOBHSI CPEIHEro OOIIEro oOpa3oBaHUs IOJOXKEH PNl HIICH,
KOTOPBIE MO>KHO pacCMaTPUBATh KaK MPUHIIHIIBI €70 TTOCTPOCHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM € HEW KypcC SBISETCS JIOTUYECKU 3aBEpUIEHHBIM, OH
COZICP)KUT MaTepHajl M3 BCEX pa3enoB (PU3HMKH, BKIIIOYAET KaK BOMIPOCHI KIIACCHUYECKOW, TaK H
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell mMarepuan Kypca (U3MKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Bexymum B Kypce siBisieTcss GOpMUPOBAaHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuszanusi NpeanoiaraeT HCHOJIb30BaHUE T'yMaHUTAPHOTO
noTeHIana (PU3NYecKord HayKH, OCMBICICHHUE CBSI3U pa3BUTHS (DU3MKM C pa3BUTHEM OOILIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKHUMHU, HPABCTBEHHBIMU U KOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuxnaomnoti nanpasnennocmu. Kypc ¢u3uku npeamnosnaraet 3HAaKOMCTBO C IIUPOKUM
KPYTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoess oxonoeuzayuu  peamusyercss TOCPEIACTBOM  BBEICHHS 3JIEMEHTOB  COJEpIKaHu,
MOCBALIEHHBIX SKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke OOCYXXIEHHS MpoOJieM palMOHAIbHOTO MPHUPOAONOIB30BaHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepxHEBBIMU DJIEMEHTaAMH Kypca (U3MKKM Ha YpPOBHE CpEIHEro oO0Imero oOpa3oBaHHS
ABISAIOTCS  (Qu3Mueckue Teopuu ((popMuUpOBaHME TMPENCTaBIECHUH O CTPYKType IOCTPOCHUS
¢busznueckoil TeopuHu, poiud (PyHIAMEHTAIbHBIX 3aKOHOB U MPHUHIUIOB B COBPEMEHHBIX



IPEJCTAaBICHUAX O MPUPOZE, TPAHULAX NPUMEHHMOCTH TEOpHUH, AN ONMCAHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUN U MPOLIECCOB).

CuCTeMHO-EATEIbHOCTHBIN MOAX0 B Kypce (DU3MKH peanu3yercs MpexIe BCEro 3a CYET
OpraHu3ali SKCIEPUMEHTAIBHON JAeATeNnbHOCTH oOyuwaromuxcs. Jlns ©6a3oBoro ypoBHS Kypca
GU3MKN — 3TO HCIHOJB30BAHME CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB MU
1a0opaTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (u3uke OOBEIMHEHBI B OOLIMI CHHCOK
YUYEHHUYECKUX MpaKTHYECKUX paboT. BelneneHne B yka3aHHOM IiepedHe J1a0opaTOpHBIX padorT,
MIPOBOJIUMBIX U KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS] Y4aCTHUKAMH 00pa30BaTeNbHOTO Tpoliecca
HUCXONIs W3 OCOOCHHOCTEW IUIAaHUPOBAaHWSA W OCHameHus KaOuHera Qusuku. I[lpum >TOoM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYalOIMMHUCS YMEHUSMH NPOBOIUTH KOCBEHHBIC H3MEpPEHHUS,
UCCIIEIOBAaHMsI  3aBUCUMOCTEHl (PU3MUECKUMX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

bosbioe BHUMaHuE yenseTcs PeleHUI0 pacuETHBIX M Ka4eCTBEHHbIX 3ajad. [Ipu atom s
pacu€THBIX 3a/Ja4 MPHOPUTETOM SIBIIAIOTCS 3aa4d C SBHO 3aJaHHOM (pU3MUEecKol MOJeNbIo,
MO3BOJISIOIINE IPUMEHSTh U3yUYEHHBbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OIHOTO pa3zelna Kypca, Tak
Y MHTETPUPYsI 3HAHUS W3 Pa3HBIX pazfesioB. s KaueCTBEHHBIX 3a/a4 MPHOPUTETOM SIBIISIOTCS
3aJJaHMsl Ha OOBSICHEHUE NMPOTEKaHUs (PU3MUECKUX SBICHUN M IPOLIECCOB B OKPYKAIOLIEH >KHU3HH,
Tpedyromue BpIOopa GU3NIECKON MOJIEH Il CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBHM ¢ TpeboBanusiMu GI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY O0ECIIEYCHHIO
y4eOHOro mporecca 0a30BbI ypoBEeHb Kypca (pU3WKH Ha ypOBHE CpPEAHETO 00IIero odpazoBaHUs
JOJKEH U3y4yaThCs B YCIOBUAX NMPEAMETHOrO KabMHeTa (PM3MKU WM B YCIOBUSAX MHTETPUPOBAHHOTO
KaOMHeTa NPEIMETOB ECTECTBEHHO-HAyyHOro LuKiIa. B kabunHere (QHU3MKK JOIDKHO OBITH
HE0O0X0aMMOE JTabopaTOpHOE 000PYIOBaHME VISl BHIMIOJHEHHS YKa3aHHBIX B MPOTrpaMMe 1Mo (hu3uke
YYEHUYECKUX MPAKTHYECKUX PAOOT M IEMOHCTPAILIMOHHOE 000PYI0BaHHE.

JleMOHCTpallMOHHOE ~ 00opynoBaHue  (OpMUpPYEeTCs B COOTBETCTBUM C  NPUHLUIIOM
MUHUMAJIBHOM JIOCTaTOYHOCTH W OO0ECIEeYMBAET IOCTAHOBKY IMEPEUYHMCICHHBIX B IpOrpamMMme I10
¢u3nKe KIIOYEBBIX JEMOHCTpAalUi M HCCIEAOBAaHMS U3y4YaeMbIX SIBIEHUH M MPOLECCOB,
SMIIMPUYECKUX U (PYHIAMEHTAIBLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe oGopyaoBaHUE Il YICHUYECKUX MPAKTHUYECKUX PaboT GopMupyercs B BUIE
TEMaTUYECKHX KOMILJICKTOB U 00€CIIeYNBAETCS B pacuéTe OJHOT0 KOMIUIEKTa Ha IBYX O0YYaroIuXcs.
TemaTnueckue KOMIUIEKTBI J1aOOpaTOPHOrO OOOPYAOBaHMS [JOJDKHBI OBITH IIOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX W IU(POBBIX NPHOOPOB, a TaKkKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE IU(POBBIX J1abOpaTOpuil.

OCHOBHBIMU LIENSMH U3Y4YeHUs GUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

e (opMHUpOBaHHME MHTEpECA M CTPEMJICHUS 00YyJaIOIUXCs K HAYYHOMY M3YYECHHUIO TPUPOIbI,

pa3sBUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE MPEICTABICHMH O HAayyHOM MeETOJ€ TMO3HaHus M (opMupoBaHHE
HCCIIEI0BATEILCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMHUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa H3YYEHUS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMHUpOBaHHE YMEHHUU OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (U3NUYECKUX 3HAHUHA H
Hay4HBIX JJOKA3aTEbCTB;

e (opMHUpOBaHME IIPEICTABICHUNA O POJIU (PU3UKHU IS Pa3BUTHUSA APYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTUH.
JlocTuKeHMe ITHUX LieJed o0ecrieunBaeTcs PELIEHUEM CIEAYIOIINX 3a/1a4 B IPOLiecce U3yUCHUS
Kypca (pU3UKU Ha yPOBHE CPEAHET0 O0IIEro 00pa3oBaHUs:
e npuoOpeTeHHe CHUCTeMbl 3HAHMKH 00 OOmMX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsX, BKIIOYAas MEXAHUKY, MOJEKYJSPHYIO (HU3UKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO
(bU3MKY U IIEMEHTHI aCTPOPHU3UKY;

e (opMHUpOBaHHE YMEHUI MPUMEHSATh TEOPETHUECKUE 3HAHUA Ui OOBSICHEHUS (PU3HMUECKUX
SBJICHUH B IPUPOAE U ISl IPUHATUS IPAKTUUYECKUX PEIICHUN B IOBCEAHEBHOM KU3HM;



® OCBOCHHE CIOCOOOB pEIIEHUS PA3IMUYHBIX 33/1a4 C SBHO 3aJlaHHON (PU3UUECKON MOJENbIO,
3aja4, MOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/IaHNe (PU3MUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 33]1a4H;

e T[OHMMaHHE (PU3MYECKHX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX YCTPOIMCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUSA HAa OKPYKAIOIIYIO CpEay;

® OBJQJICHUE METOJAMH CAaMOCTOSATENBHOTO IIJIAHUPOBAHUS M TPOBEACHUS (PU3UUECKUX
SKCIIEPUMEHTOB, aHAJIW3a U HMHTEpHpeTaruu HHPOpPMAIUH, ONpPEIeTIeHUs TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

® CO3JAaHME YCIOBUU [UIl PA3BUTHUS YMEHMH IPOEKTHO-UCCIEAOBATENIBCKOM, TBOPYECKOU
NeSITeIbHOCTH.

Ha wu3ydenue ¢usuku (06a30BbIii ypOBeHb) Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHMA
orBonutcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 vaca B
HEJIEITIO).

[Ipemyaraemerii B mporpamme 1o (U3UKe MEpeueHb JIA0OPATOPHBIX U MPAKTHYECKUX PadboT
ABIISICTCS PEKOMEHI0BAaHHBIM, YUUTENb JIEJIAeT BHIOOP MPOBECHUS Ja00paTOPHBIX PadOT U OIBITOB C
y4€TOM MHJIMBUIyaJIbHBIX OCOOEHHOCTEH 00yJaromuxcsl.

COILEP/KAHUE OBYYEHUA
10 KJIACC
Paznen 1. ®u3nka u MeTOAbI HAYYHOI'0 MO3HAHMS

@usuka — Hayka O npupone. Hayunble MeTonbpl IO3HaHUA OKpyKarowmero mupa. Pomib
SKCIIEPUMEHTA U TEOPHUH B MPoLiecce MO3HAHUS PUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (GHU3MUECKUX SBIEHUH U mporeccoB. Hayunbele runore3pl. Pusndeckue
3aKOHBI ¥ TEOpUU. ['paHHIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUS.

Pome u mecro ¢uszuku B (POpPMHUPOBAHMHM COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B
MPAKTUYECKOU JAEATETbHOCTH JIIOICH.

Jlemoncmpayuu

AmnHanoroBble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pasnea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABmkeHHE. OTHOCUTEIBHOCTh MEXAHMUECKOT0 JBHXKeHUs. CucTeMa OTCUéTa.
Tpaektopus.

Ilepemenienne, CKOpOCTh (CpelHSAsl CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTepUalbHOM TOYKH, MX NPOEKIMU HAa OCHU CHCTEMBbI KoopAuHaT. CIlioKeHHE IepeMElIeHUuN U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJWHEHHOE MBWKEeHHE. [paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U NIEPEMEIICHNS MaTEPUAIIbHON TOUKH OT BPEMEHH.

CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe nBukeHUE. [[BHkKeHHE MAaTepHAIbHON TOYKHU MO OKPYXHOCTU C IOCTOSTHHOM
10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsT CKOpOCTh. Ilepnon u wacTtora oOpaiieHus.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHnueckue yCcTpoWCTBA M MPAKTHYECKOE NMPHUMEHEHHUE: CIIHIOMETp, ABUKEHUE CHAPSIOB,
LIENIHBbIE U PEMEHHBIE NTEpeladH.

Jlemoncmpayuu

Monens cucteMbl 0TCUETA, MILTFOCTPALUs] KHHEMAaTUYECKUX XapaKTEPUCTHUK JABH)KEHUS.

[Ipeo6pa3oBanue ABUKEHHM ¢ UCTIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonienue aBrxkeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

Hamnpasnenue ckopocTy npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul



N3yueHrne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIETICHUS MTHOBEHHON CKOPOCTH.

HccnepoBanue COOTHOLICHUSI MEXAY NYyTsIMHU, MPOUICHHBIMU TEJIOM 3a MOCIEAOBATENIbHbBIC
paBHBIE IPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHON CKOPOCTBIO, PAaBHOM
HYJIIO.

N3ydeHue nBH>KEHUS 1IapuKa B BI3KOW KUIKOCTH.

N3ydenne nuxkeHUS Tea, OPOIICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun orHocurensHocT ['amuitesd. Ilepsbiit 3axkoH HeroroHa. MHepruanbHblE CHCTEMBI
OTCY€Ta.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akoH HeroToHa 117151 MaTepuanbHON
Touku. Tpetuit 3aKkoH Hpr0TOHA J711 MaTepUAIbHBIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokosi, CKoyibxeHUs, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsI CKOJIbKEHUS W cuia TpeHus mnokos. Kosdduument tpenus. Cuna conmpoTHUBICHHS MNpU
JBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[ToctynaTenbHOe U BpamateabHOE JBUKEHHE a0COIIOTHO TBEPAOIO Tea.

MOMEHT CuJibl OTHOCUTENIBHO OCU BpaieHus. [lnedo cumbl. YciioBus paBHOBECUS TBEPIOIO
Tena.

Texnuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TMOMALIUIHUKH, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBreHne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIINUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JedOopMaIiuu.

HeBecomMocTs. Bec Tena npu yCKOpEeHHOM NOAbEME U TTAJICHUH.

CpaBHeHME CHII TPEHUS TTOKOS, KaUEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Teyia. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3yuenue nBrkeHust Opycka 1o HaKJIOHHOM TIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CHJI YIOPYTOCTH, BO3HUKAIONIMX B TMPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccenenoBanue ycioBull paBHOBECHs TBEPAOTO TENIA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

Nmmynbe mMaTepuanbHONW TOYKH (T€na), CHCTEMbl MaTepUaIbHBIX TOYEK. VIMIyIbC CHIIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3AKOH COXPaHEHUs UMITyJIbca. PeakTHBHOE IBUIKEHHUE.

PaGora cuibl. MOIIHOCTE CHUTBI.

Kunetndeckass »Heprus MaTepHalbHOW TOUYKH. TeopemMa 00 HM3MEHEHUM KHHETHYECKON
SHEPTHUH.

[lorenunansHas sHeprus. lloreHuumanbHas >HEpPrUs ynpyro nehOpMHUPOBAHHOW MPY>KUHBL
[ToTennmanpHas SHEPTUS TeNa BOIM3U TOBEPXHOCTH 3EMITH.

[loTreHunanpHple W HEMOTEHIMAIbHbIE CHIbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: BOJAOMET, KONEp, IPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.



[Tepexo mOTEHITMATBHON SHEPTHH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

W3ydyenne aOCONIOTHO HEYNPYroro yaapa € TMOMOUIbIO JABYX OIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIbI ¢ U3BMEHEHHEM MEXaHWYEeCKOW SHEpruu Tejla Ha Mpumepe
pacTsDKEHUS PE3UHOBOIO XKIyTa.

Paznen 3. MogiekyasipHasi pu3uka 1 TEPMOAMHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcCHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHM U HMX ONBITHOE OOOCHOBAaHHUE.
BbpoynoBckoe nBuxenue. Juddysus. Xapakrep ABMKEHHS M B3aMMOJACHCTBHS YacCTHIl BELIECTBA.
Mopnenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBa Ha OCHOBE
3THX Mozeneil. Macca u pa3Mepsl Mosiekyil. KonnuectBo Bemectsa. [loctostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens wupeanpHOoro rasza. OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-KHHETUYECKONW TEOpUU
HJIeaTbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeTHeH KHHETUYECKON IHEPTUU TEIIOBOTO
nByKeHMs yactull ra3a. lllkana remneparyp KensBuna. I'a30Bble 3akoHbI. YpaBHeHUEe MeHaeneeBa—
Knaneiipona. 3akon Jlamprona. M3omporecchl B HICAIBHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe npencraBieHre H30IPOIIECCOB: H30TEpMa, U30X0pa, U300apa.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [JOKa3bIBAIOLIME JHUCKPETHOE CTpPOEHHE BemiecTBa, (oTorpa@uu MoKy
OPraHUYEeCKUX COCIUHEHUMU.

OmnbIThl 110 UG GY3UH KUTKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Mopaenp, HUTFOCTpUPYIOIIAs IPUPOLY IABJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomol

Omnpenenenre Macchl BO3yXa B KJIACCHONH KOMHATE HA OCHOBE M3MEPEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMETPAaMU COCTOSHUS PAa3pEXEHHOIO rasa.

Tema 2. Ocno6vt mepmoounamuxku

TepmoauHamuueckass cucreMa. BHYTpeHHsAs »Heprus TEpMOAUMHAMUYECKONM CUCTEMBI U
criocoObl e€ m3MeHeHus. KonmuecTBo Temnorsl u paboTa. BHyTpeHHSS sHEprusi 0JHOATOMHOTO
UJEAbHOTO rasza. Buapl Temonepeaauu: TEIUIONPOBOJHOCTb, KOHBEKLMS, M3Iy4YeHHE. Y AelbHas
TEITOEMKOCTh BellecTBa. KommyecTBo TEMIOTHI pHU TeIionepeaaye.

[Tonsatue o6 agmabatHoM mporiecce. IlepBbiif 3akoH TepmoauHaMuku. [IpruMeHeHne mepBoro
3aKOHA TEPMOAMHAMUKH K n3omporeccam. ['padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoLeccoB B MpUpPoOeE.

TennoBele mMammebl. [IpUHIMNBI TEWCTBUS TEIJIOBBIX MamuH. [IpeoOpa3oBaHus 3HEpruu B
TeroBbIX MamuHax. Koadduuuent nonesHoro aeiictBus ternoBoit mamuubsl. [ukn KapHo u ero
KO2(DPUITMEHT TOJIE3HOTO NCUCTBHUS. DKOJOTHUECKHUE MPOOIEMBI TEMI0IHEPTCTHKHU.

TexHuyeckue ycTpoicTBa M IMPAKTUUYECKOE NPUMEHEHHE: ABUIATEIb BHYTPEHHErO CropaHus,
OBITOBON XOJOJUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEHN SHEPTUU Tela MPU COBEPUICHUH PabOThI: BBUIET MPOOKU U3 OYyTHUIKU
MoJl JeiCTBHEM C)KAaToro BO3/AyXa, HarpeBaHue >¢upa B JATyHHOH TpyOkKe myTéM TpeHHS
(BuaeOIEMOHCTpAITHS ).

N3meHeHne BHyTpEeHHEN 3HEPTUH (TEMIIEpATyphl) TeJla IPU TEIIoNepe1ade.

OmnbIT Mo aguabdaTHOMY PacIIUPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, ABUraTeNsi BHYTPEHHETO CTOPAaHUsl, PEaKTUBHOTO JIBUTATEJIsl.



Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenne yaenbHOM TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoevie nepexoovt

[TapoobpazoBanue u KoHjaeHcaius. VcnapeHue u kumeHue. AOCONMIOTHAS M OTHOCHTENbHAs
BIIQXXHOCTh BO31yXa. HaceimeHHbId map. YaenpHas TemiaoTa MmapooOpa3oBaHMs. 3aBHCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU3O0TPOIUS CBOMCTB KPHCTAJLIOB.
Kunkue kpuctaibsl. CoBpeMeHHbIe MaTepuaibl. [naBnenne u kpuctamwiuzanus. Y ieJabHas TermioTa
miasnenus. Cyomumanus.

VYpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpONCTBAa W MPAKTHYECKOE IPUMEHEHHE: TUTPOMETP U ICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOJYyUYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCIIE HAHOMAaTEepHUaJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IUIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMoHcTpaus KpUCTaIOB.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3Mepenrie OTHOCUTENBHOM BIIa)KHOCTH BO3/yXa.

Paznen 4. DaekTpoauHaMuka

Tema 1. Inexmpocmamuka

OnexTpuszanus Ten. DIeKTpudeckuil 3apsa. J(Ba Buaa anekrpudeckux 3apsanos. [IpoBogHukwy,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHMS SJIEKTPUUYECKOTO 3apsiia.

B3aumoneiictBue 3apsnoB. 3akoH Kyiona. ToueuHbIi 37€KTpUUECKUN 3apsj. DJIEKTPUUIECKOe
nosie. Hampsok€HHOCTH anexTpuyeckoro mnoiid. lIpuHOuMn cynepno3uuuy 3JIEKTPUYECKUX IOJIEH.
JInHnY HaNIPSKEHHOCTH DIIEKTPUYECKOIO IOJIS.

Pabota cun anektpocratnyueckoro noss. [lorenmuman. Pasnocts morenuuanos. [IpoBogauku u
JURJIEKTPUKHU B AJIEKTPOCTATHUECKOM M0J€. JusneKkTpuyeckas npoOHUIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTtop. OJEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OJHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpONCTBa W MPAKTHYECKOE IPUMEHEHME: 3JJIEKTPOCKOI, JJIEKTPOMETP,
ANEKTPOCTATUYECKAST 3alllUTa, 3a3eMJICHHE OSJIEKTPONPHOOPOB, KOHACHCATOpP, KOMUPOBAIHHBIN
anmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y cTpoiCTBO M MPUHIUIT JEHCTBUS AIIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOIIAAW IJIACTUH, PACCTOSIHUS
MEXIy HUMH U TUSJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit moxk. Toku 6 paziuunsix cpeoax

DJIEKTPUYECKUHN TOK. Y CIIOBUS CYIIECTBOBAHUS AJEKTPUUECKOTO ToKa. McTounuku Toka. Cuna
ToKa. IIoCcTOsIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka Eenu.



DJIEKTPUYECKOE COIMPOTUBIICHUE. Y ACIBHOE CONMPOTHUBJICHUE BellecTBa. llocnenoBaTenpHoOE,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHHNE TPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jkoyms—JIennia. MOImHOCTh AIEKTPUIECKOTO TOKA.

DONeKTpOoABMKYLIasi CUjla U BHYTPEHHEE COIPOTUBICHHE MCTOYHMKA TOKAa. 3akoH Oma ams
MTOJTHOU (3aMKHYTOM) AJIEKTpUIECKO 1enu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsl TPOBOJIUMOCTh TBEPABIX METANIOB. 3aBUCUMOCThH COMPOTUBIECHUS METAJIOB OT
temmeparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuuecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoaauku. CoOCTBEeHHAs W MIPUMECHAsT MPOBOAUMOCTH IMOIYNPOBOTHUKOB. CBOICTBA
p—n-niepexoza. I[loaynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKMH TOK B PAacTBOpax M paciuiaBaXx dJIEKTPOJUTOB. JIEKTPOIUTHYECKAs
JUccolanus. DIEeKTPOIIn3.

DJIEKTpUYECKUH TOK B razax. CaMoOCTOSTENbHBI W HECAMOCTOSTENbHBIN pa3psan. MomHus.
[Tna3ma.

TexHuyeckue ycTpoilcTBa M NMPaKTUYECKOE NPUMEHEHHUE: aMIIepMETp, BOJBTMETP, peocTar,
HMCTOYHUKHU TOKA, DJIEKTPOHATPEBATEIbHBIC TPUOOPHI, AIIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BAaKyyMHBIM THOJM, TEPMHUCTOPBHI M (POTOPE3UCTOPHI, MOTYNPOBOIHUKOBBIN HO/,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

3aBUCHUMOCTh  COMPOTHUBICHUS IIWJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOLIAU
MONEPEYHOr0 CEYEHUsI U MaTepuana.

CMmenianHoe coeJUHEHHE MPOBOJHUKOB.

[IpsiMoe wu3MepeHue BIACKTPOABIKYIIEH cuibl. KOpoTkoe 3aMblKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COMPOTHUBIICHUSI.

3aBUCHMOCTb COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

W3ydeHne cMEIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEH CUITbl UICTOYHUKA TOKA U €0 BHYTPEHHET0 COIPOTUBIICHUS.

Hab6monenue sanexrposnusa.

MexknpeamMeTHble CBSI3H

Nzyuenne kypca ¢usuku O6a3zoBoro ypoBHs B 10 kjacce ocymiecTBIseTcss € yd&€ToOM
COJIEpPKATENIBHBIX MEXIIPEIMETHBIX CBSA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUU, XUMUH, reorpapuu 1
TEXHOJIOTUH.

Mesicnpeomemuvie nonamus, CBSI3aHHbIE C U3YYEHHUEM METOJI0B HAyYHOT'O NTO3HAHMS: ABJICHHUE,
Hay4dHbIi (pakT, rumore3a, ¢u3MUYECcKas BEIMYWHA, 3aKOH, TEOpHs, HAONIOJACHHE, IKCIEPUMEHT,
MOJICJINPOBAHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHne CUCTEMBl YpaBHEHUH, TnHeHas QyHKIus, mapaboina, runepoomua, ux
rpauKd U CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIHMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHOE TPUT'OHOMETPUYECKOE TOXIECTBO, BEKTOPHI U UX MPOEKINU HA OCH KOOPJHMHAT, CI0KEHHUE
BEKTOPOB.

Buonoeus: mMexaHMuecKkoe MABIKEHHE B JKUBOW mpupone, IU(Qy3us, ocMOC, TerIo00MeH
KMBBIX OPraHU3MOB (BHIbI TEIUIONEpENadyM, TEIUIOBOE PaBHOBECHUE), JJIEKTPUYECKUE SIBICHUS B
YKUBOU MIPUPO/IE.

Xumus: JUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb BEILECTBA,
MOJISIpHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KMAKOCTEW M Ia30B, MIEKTPUUYECKUE CBOMCTBA
METAJUIOB, ANEKTPOJIUTHYECKAS JUCCOLMALUS, TAJIbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO31lyXa, BETPHI, OapoMeTp, TEPMOMETP.



Texnonoeusn: npeoOpazoBaHUE JBUKEHUH C HCIOJIB30BAHHEM MEXaHU3MOB, Y4YET TPEHHs B
TEXHUKE, TOJIIUITHUKH, UCTIOJIb30BAaHNE 3aKOHA COXPaHEHUsl UMITYJIbca B TEXHUKE (paKeTa, BOJOMET
U Jpyrue), JBUTATeIb BHYTPEHHErO CropaHusi, mapoBas TypOuHa, OBITOBON XOJOIWUJIHHUK,
KOHJIULIUOHEP, TEXHOJIOTUH MOITYUYEHHUSI COBPEMEHHBIX MaTEpPHUAJIOB, B TOM UKCIIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, JIEKTPOCTaTUYECKas 3aIIUTa, 3a3eMJICHIE AIEKTPONPUOOPOB, KCEPOKC, CTPYIHBIN
MIPUHTEP, dIEKTPOHATPEBATENBHBIE TPUOOPHI, HIEKTPOOCBETUTENIBHBIE MPUOOPHI, TaThbBAHUKA.

11 KJIACC
Paznen 4. DaekrpoauHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossHHBIE MarHUTHI. B3anMoAeCcTBUE MOCTOAHHBIX MAarHUTOB. MarauTHoe noJie. Bekrop
MarHUTHON MHAYKUMH. [[pyHIUI Cyneprno3uiiuy MarHuTHIX Mojed. JIMHUM MarHUTHOW WHIAYKIIWH.
Kaptuna nuHuii MarHuTHOM MHAYKIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHOE mMOJie TPOBOAHMKA C TOKOM. KapTuHa JWHUIA HMHAYKIMA MAarHUTHOTO TIOJIS
JUIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIEBOIO MPOBOJIHUKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzaumopaencTBue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIpaBJICHUE.

Cuna JlopeHia, e€ MoayJsib U HampaBiieHHE. J[BHKeHHE 3apsSyKEHHOM YacTUIbI B OJHOPOTHOM
MarHuTHOM ToJie. PaboTta cusl Jlopenna.

SIBieHMEe  BIEKTPOMArHUTHOM  HMHAYKIMHU. [lOoTOK BEKTOpa MarHUTHOW  WHIYKIIHMH.
DNEeKTPOABUKYILAs CUJIa UHIAYKIUU. 3aKOH 3JIEKTpoMarHuTHo unaykuuu dapazes.

BuxpeBoe nsnexkrpuueckoe 1osie. OJEKTPOABWKYINAS CUJIAa HWHAYKIMA B TPOBOJHUKE,
JBIKYIIEMCSI TIOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DIEKTPOJIBIKYIIAs CHUJIa CAMOUHTYKIIMH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.

TexHuueckue yCTpOMCTBA MW MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTUILL, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIuHYMY MHIYKUIMYA MarHATHOTO TOJISL.

B3aumopeiicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBiIEeHUME DIIEKTPOMAarHUTHOW UHAYKIWH.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJIEKTPOABUKYILIEH CHJIBI MHAYKIHH OT CKOPOCTH HU3MEHEHHUSI MAarHUTHOTO
IMOTOKa.

SIBiIeHNE CAaMOMHIYKIUH.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne MarHuTHOTO MOJISL KATYIIKH C TOKOM.

Uccnenoanue nericTBUs MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

UccnepoBanue siBIEHUS 31€KTPOMAarHUTHONW MHIYKIUU.

Pazgen 5. KoJjie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle KOaed0anus

KonebarenpHas cuctema. CBoOOHBIE MEXaHUUECKHE KOoJeOanus. ['apMoOHNYEeCKre KoJIeOaHusI.
Ilepuon, dactora, amrmiutyaa u ¢asza konebanuid. llpykuHHBI MasTHUK. MaremaTHyecKHii
MasTHHK. YpaBHEHHE TapMOHWYECKHUX KoyieOaHui. [IpeBpaliieHne SHEPruu TMPHU TapMOHHYECKUX
KOJIEOaHMX.



Konebarenbubiit  koHTyp. CBOOOAHBIE D3JIEKTPOMAarHUTHbIE KOJEOAaHHWA B  HJCATHHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXy MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B UACATHHOM KOJIEOATEIHHOM KOHTYPE.

[IpencraBnenue o 3aryxalouMx KojeOaHHsIX. BBIHYyXIEHHbIE MEXaHWYeCKHe KoJaeOaHMs.
Pe3onanc. BeiHyX/1€HHBIE 2I€KTPOMArHUTHbIE KOJeOaHu .

Ilepemennbiii Tok. CHHycOMIalbHBI IMEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HANIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mnepemaya U TOTPeOJIEHHE BJIEKTPHUECKOW SHEPIHH.
OKOJIOTMYECKHE PpHUCKM MpPHU HPOU3BOACTBE  DIJIEKTpodHepruu. KynbTypa ucCHonb30BaHUsA
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM KU3HMU.

TexHuueckue ycTporucTBa M MPAKTUYECKOE MPUMEHEHUE: AJIEKTPUUECKU 3BOHOK, T€HEPATOp
IIEPEMEHHOT'0 TOKa, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOAaTeNbHOM CHUCTEMBI (NMPYXUHHBIA WM MaTeMaTUYeCKHM
MasITHHK).

HaGmonenue 3atyxaronux KoaebaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKa M HAampsDKEHUsT OT  BPEMEHH)  JUis
AIEKTPOMArHUTHBIX KOJIEOaHHIA.

Pe3oHaHc mnpu nocnenoBaTENbHOM COEAMHEHMM PE3UCTOpA, KaTyLIKM HWHIAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHUY 3JIEKTPOoIIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBUCUMOCTH IMEPUOJAa MaJbIX KOleOaHWW Tpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue nepeMEHHOIO TOKa B LIEMM U3 MOCIEA0BATENbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmHblE 60JIHbL

Mexanndeckre BOJIHBI, YCIOBUs pacnpoctpaneHud. [lepuon. CKopocTs pacnpocTpaHEHUs U
mnuHa BoiHBL. Ilomepeuynsle M mpoaosibHbIe BONHBL. MHTepdepeHuns n qudpakuns MEeXaHU4eCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

ONEeKTPOMarHuTHbIE BOJIHBI. YCIIOBHSI M3JyYEHHs DJIEKTPOMAarHUTHBIX BOJH. B3anmnHas
opueHTanus BekTopoB E, B, V B anekTpomarHuTHO# BosHe. CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHUeE, MIPEJIOMJIICHUE, MOJISIpU3anus, mudpaxius, uHTepdepeHus. Cxopocth
AJIEKTPOMAarHUTHBIX BOJIH.

lkana sneKTpOMarHUTHBIX BOJIH. [IpMeHeHre 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguoCBsI3U U TeNeBUACHU. Paguonokanuys.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YJABTPA3BYKOBAsl AMArHOCTUKA B TEXHUKE U MEIULIMHE, pajgap, paauonpuEMHHK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJH.

KoneGmronieecs Teno kak HCTOUYHUK 3BYKa.

HaGntonenue oTpaxeHus 1 MpeoMICHUS MEXaHUUECKUX BOJIH.

Ha6mronenue nnrepdepeHinu u audpakiini MEXaHUHIECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa U BBICOTHI TOHA ¢ aMILJIUTYI0M U YaCTOTOM KOJIeOaHMiA.



HccnenoBanue CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIIEHHUE, MOJISIPU3ALUs,
mudpakuus, tHTephEpeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpamonuHeliHOE pacIpoCTpaHEHUE CBETA B ONHOPOAHOM cpene. JIyu
cBeTa. ToueuyHblil HCTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne n300paxeHni B IIIOCKOM 3epKaje.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCONIOTHBIN MOKa3aTeNlb MPEIOMIICHUS.
ITonnoe BHyTpeHHee oTpaxeHue. lIpenenpHbIi yroil MoJMHOro BHyTPEHHETO OTPaKECHHUS.

Hucnepcus ceera. CroxxHbIN cocTaB Oenoro cBera. L[Ber.

CoOuparomue u paccenBaronie JuH3bl. ToHKas auH3a. DOKyCHOE pacCTOSHUE W ONTHYECKast
cuna TOHKOW InuH3BL IlocTpoeHune wu300pakeHUW B COOMPAIONINX M PACCEHMBAIONINX JIMH3aX.
@opMyIia TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. MaTepdepenuus cBera. KorepeHTHbIe HCTOYHUKH. Y CIIOBHS HAOJIIOCHUS
MaKkCUMyMOB U MHUHHUMYMOB B HHTE€pP(EPEHIIMOHHOW KapTHHE OT JIBYX CHH(Aa3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakius ceera. JudpakuronHas pemeérka. Y ciaoBue HaOMIOACHHS TNIaBHBIX MaKCUMYMOB
IIPU NaICHUH MOHOXPOMATHUYECKOTO CBETa Ha IU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue yCTpOHCTBA W TPAKTUYECKOE MpPUMEHEHHE: OYKH, Jymna, (oToanmapar,
MPOEKIMOHHBINA amnmapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs OMNTHKA, NU(paKUMOHHAS DPEIIETKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsimonuHEiHOE paclpoCTpaHEHUE, OTpaKEHUE U IpejaomiieHue cBera. Onruueckue
pUOOPHI.

ITonHoe BHyTpeHHee oTpaxeHue. Monens cBeToBoa.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

Monenu MUKpOCKOIa, TEIECKOIa.

Hab6mronenue nnrepdepeHimm ceera.

Habmtonenue nudpaxnuu cera.

HaGmronenue qucnepcuu certa.

ITosydyeHune cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue crekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HaGntonenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB M300pakeHUM B JIMH3aX.

HaGmonenue aucnepcuu cBera.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH

I'paHuubpl NPUMEHMMOCTH KJIACCUYECKOM MeXaHuku. [locTymarsl crnenualbHONM TEOpuu
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTh MOAYJISl CKOPOCTH CBETA B BAKYYME, IPUHLIUAII OTHOCUTEIBHOCTU
DUHIITEHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKPAILEHUE JJINHBI.

OHeprus U UMIYJIbC PEASATUBUCTCKON YaCTHILIBI.

CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pasnen 7. KBantoBas puszuka

Tema 1. dnemenmovl KGAHMOBOI ORMUKU

®otonbl. Popmyna Ilnanka cBs3u 3HepruM (HOTOHA C €ro0 YACTOTOW. DHEPrusi U UMILYJIbC
dboToHa.

OtkpeiTue u uccnenoBanue pororddexra. Onbitel A. I'. CroneroBa. 3akoHbl (hoTodPdeKTa.
VYpasuenue DitnmreitHa s hotodddekra. «Kpacnas rpanuia» Gororddexra.

JNaBnenue ceera. Onbitel I1. H. JIeOenena.



XUMHYECKOE IEHCTBUE CBETA.
Texuuueckue yCTpoWCTBA M NPAKTUYECKOE TPUMEHEHHE: (OTOINEMEHT, (OTOAATUHK,
coJIHeUHas OaTapesi, CBETOIHO/I.
Jlemoncmpayuu
®otor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro Gporodddexra.
CBeTOaUOI.
Conneunas 6artapes.
Tema 2. Cmpoenue amoma
Mognens atoma Tomcona. OnbiTel Pesepdopaa mo paccesuto o -uactuil. [lnanerapuas moaens
atoma. [loctynarel bopa. M3nyuenune u mornomnieHue (HOTOHOB TPH TEPEXOJE aToMa C OJHOTO
YPOBHS SHEPruy Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEH 3HEPruu aToMa BOJIOPOAA.
BonHoBsie cBoiicTBa yacTuul. Bosusl ne bpoinsa. KopnyckyisipHO-BOJHOBOM Tyaiu3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITy4YEHUE.
TexHuueckue yCTpoHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJIbHBIA  aHAIMU3
(cnexTpockomn), J1a3ep, KBAaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OnpeneneHne JIMHBI BOJIHBI JIa3epa.
HabntoneHue nuHeHuaThIX CIEKTPOB U3ITyUCHHS.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul
HalGmronenue nuHeiyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKphITHE pPaJUOAKTUBHOCTH.
OmnbiTel Pesepdopna mo ompeneneHuio cocraBa paAMoOakTHBHOrO u3nydeHus. CBoiictBa anbda-,
Oera-, raMMa-u3IydeHus. BivsHue paqnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. Hyknonnas monens snpa ['eiizenOepra—lBanenko. 3apsin
sapa. MaccoBoe uncio saapa. U30Tomsl.
Anbda-pacrian. OIEKTpOHHBIH W TMO3UTPOHHBIA OeTa-pacnaa. ['amma-uzinydeHue. 3akoH
PaaMOAKTUBHOIO pacnaja.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepubie peakuuu. JleneHue u CUHTE3 A1Ep.
Snepusiif peakrop. Tepmosaepusiii cunte3. [Ipobaembl U MepCreKTUBHI SAEPHON YHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI AJIEPHON SHEPTETUKHU.
OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
MeTop1 HaONIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dynnaMeHTaIbHbIE B3auMoAecTBUSA. EAMHCTBO (hr3nyeckoit KapTUHBI MUpA.
TexHuueckue yCTpOMCTBA M MNPAKTHUUYECKOE NPUMEHEHHUE: I03UMETp, Kamepa BuibcoHa,
SICPHBINA PeaKkTop, aTOMHasi bomoa.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOILUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).
Pa3zneu 8. DiieMeHTBI ACTPOHOMMHU M ACTPOPUUKH
Oransl pa3BUTHA acTpOHOMHUH. [IpHuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.
Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.
Conneunas cucrtema.
Comnue. ConHeuHasi akTUBHOCTh. MlcTtouHuk sHeprun CoyHIa U 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTHKHU. JluarpaMma «CHEKTpalbHBIM KJIacC — CBETHUMOCTBb». 3BE3/bl  IJIABHOU
[IOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTB» A 3BE3]  IJVIABHOU



MIOCJIEI0BAaTENbHOCTH.  BHyTpeHHee  crpoeHue 3BE3N. COBpEMEHHBIE  NIPEACTABICHHUS O
IIPOUCXOXACHNUHN U 3Bosonnu CosHLa U 3BE311. DTanbl )KU3HU 3BE3I.

Muneunbiii [lyte — Hama [Manaktuka. [lonoxenue m nmxenue ConHua B ['amaktuke. Tumbl
rajiakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmupenue Bceenennoit. 3akon Xa006ma. PasOeranme ramaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpo0iaeMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

HaGntonenust HeBOOPY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH JUIS
OTlpesieNieHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHs
CeBepHoro nosymapus 1 sipkue 3BE3/IbI.

Ha6monenus B reneckon Jlynsl, ranet, Maeuyroro [TyTu.

O0o0maroniee NnoBTOpeHUE

Ponb ¢usuku u acTpoHOMHM B SKOHOMHUUYECKOW, TEXHOJIOTHYECKOHN, COIUATBLHON M dTHYECKON
cepax AEATEIBHOCTH YEJIOBEKa, POJIb U MECTO ()M3UKHU M aCTPOHOMHUHU B COBPEMEHHON HAy4HOM
KapTUHE MUpPa, POJIb PU3HUECKOM TEOpUU B (POPMUPOBAHUU MPEICTABICHNUN O (PU3UIECKON KapTUHE
MHUpa, MecTO (U3NYECKON KapTUHBI MUpa B OOIIEM pALy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTaBICHUN O TPUPO/IE.

MexnpeaMeTrHblie CBA3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHsS B 11 Kjacce oOCymIeCTBISIETCS € y4E€TOM
COJIep KaTENbHBIX MEXITPEAMETHBIX CBS3€l C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu 1
TEXHOJIOTHH.

Mescnpeomemmuvie noHamus, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO MMO3HAHUS: SBJICHUE,
HayuyHbIi (akT, rumoresa, ¢uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJACHHE, IKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CHUCTEMBbl YpaBHEHHUI, TpUTOHOMETpUYeCKHue (YHKIUU: CHHYC,
KOCUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO, BEKTOPHI U UX IPOEKLNU
Ha OCH KOOPJIMHAT, CIIO)KEHHE BEKTOPOB, IPOU3BOJAHBIC 3JIEMEHTApHbIX (YHKIUNA, MPU3HAKU
1o/100us TPEYTOJIbHUKOB, ONPEAeIICHHE TUIOIAAN TUIOCKUX (GUryp u oobéma Ted.

buonocus: snekrpuyeckue sBIEHUS B JKUBOM MpUpPOJE, KojeOaTeNbHbIE TBUKEHUS B KUBOM
IIPUPOJIE, ONITUYECKUE SIBICHUSI B )KUBOM NPUPOJE, NEHCTBUE paAUallUU HA )KUBBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMUECKAs! CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPATIbHBIN aHAIH3.

l'eocpagpua: MarHUTHBIE TONIOCAa 3€MJIM, 3aJie)KHM MAarHUTHBIX pPyH, (OTOCHEMKA 3E€MHOI
MIOBEPXHOCTHU, IIPECKA3aHUE 3EMIIETPSICEHUN.

Texnonocusi: JMHUMA DSJEKTPOIIEpead, TEHEpPATOp MEPEMEHHOrO0 TOKAa, 3JIEKTPOJBUTaTENb,
MHAYKIMOHHAS TieYb, pajap, paguonpuéMHUK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COIHEYHas OaTapes.

IIJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHWS INTPOI'PAMMBLI IO ®U3UKE HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUS
OcBoenne yueOHOro mnpeamera «®Pu3MKa» HA YpPOBHE CpEIHEro oO0mero o0pa3oBaHUs
(6a30BBIil YPOBEHB) MOMKHO OOECIICUUTH JOCTIKEHUE CIECIYIOMINX JTHYHOCTHBIX, METAIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3YJIbTATHI
JlnuHOCTHBIE pE3yNbTaThl OCBOEHUS yueOHOro mnpenMera «®Pu3uka» IJOHKHBI OTPaXaThb
TOTOBHOCTb M CIOCOOHOCTh OOYyYalOMIMXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHOM BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHUEHTAIIUW, MMO3UTUBHBIX BHYTPEHHHUX YOCKICHHM,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PaCIIUPEHHE KU3HEHHOTO
OTbITa U OTbITa JEATEIBHOCTH B MPOLIECCE peain3alliid OCHOBHBIX HaMpaBJICHHI BOCHUTATEIbHOM
NEeSTeIbHOCTH, B TOM YHUCIIC B YACTHU:



1) rpa:xxaaHCcKoOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00YYAIOIIEroCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOr0 00111eCTBa;

MNPUHATHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUYECKUX H JIEMOKPATHUYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HWHTEpecax TpakKIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYTPaBJIEHUHU B 00pa30BaTeIbHON OpraHU3aluy;

yMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMHU
Y Ha3HAYCHHUEM,;

TOTOBHOCTB K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON MICHTUIHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCUNUCKUX YUYEHBIX
B 001aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YUEHOTIO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIero;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOUas 3CTETUKY HAyYHOIO TBOPYECTBA, MPHUCYLIETO
¢dusnveckoil Hayke;

5) Tpyn0BOro BOCIMTAHMS:

MHTEpEC K pasnudHbIM chepam npodeccruoHaIbHON ESATENHHOCTH, B TOM YHCIIE CBS3aHHBIM C
(bU3UKOH M TEXHHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieit mnpodeccuu u
pealn30BhIBATh COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa3oBaHUI0O M caMOOOpa30BaHMIO B 00JacTu (PU3MKU Ha
MPOTS)KEHUU BCEU JKU3HH;

6) 3K0J10rM4YeCcKOro BOCIIMTAHMS:

chOPMUPOBAHHOCTh ~ KOJIOTUYECKOW  KYJIBTYPBI, OCO3HaHHWE TJ00aIpbHOrO  XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBJIEHUE JACHUCTBUI B OKPYXKAIOLIEH CPEAE HAa OCHOBE 3HAHMS LIEJICH
YCTOMYHMBOTO pa3BUTHS YEIOBEUECTBA;

pacIIMpEeHHEe OMbITA JACSITEIBHOCTH IKOJIOTMYECKON HANpaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHW# 1o (Pu3uKe;

7) 1EeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢buznveckoil HayKy;

OCO3HAaHWE LIEHHOCTH HAy4HOH AESITeNTbHOCTH, FOTOBHOCTH B MpoOIleccCe H3yueHUs (PU3MKu
OCYILIECTBJISITh MMPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornueckue neiicTBUA:

CaMOCTOSITENILHO ~ (OPMYITUPOBAaTH U  aKTyallM3UpPOBAaTh MpoOIeMy, paccMaTpuBarh e€
BCECTOPOHHE;

ONPENEATh UEIH JACSITeIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUHU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3NYECKUX SIBIICHUSX;

pa3pabarhiBaTh IJIaH pemIeHUs MPOOIEeMBbl C YYETOM aHAIH3a WUMEIOIIUXCS MaTepUaTbHBIX U
HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE pE3YJbTATOB LIEISIM,
OLICHUBATh PUCKH ITOCIIEICTBUI NESATEIBHOCTH;



KOOPJIUHUPOBAaTh U BBIIOJHATH pabOTy B YCIOBUSX pealbHOrO, BHUPTYyaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble uccienoBaTe/IbCKUE NEHCTBHA:

BJI3/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUSAMU U METOAAMU (DU3HUECKON HAYKH;

BJaJIeTh HABBIKAMU Y4YEOHO-MCCIENIOBATEIbCKOW M MPOEKTHOM JEATETbHOCTH B O0JIACTH
(¢u3MKM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOATEIHLHOMY IOMCKY METOJIOB pELIeHHs 3aaay
(bU3MIECKOTo ColepKaHus, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TO3HAHUS;

BJIQJIETh BUJAMH JIEATENIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluH,
npeoOpa3oBaHUIO0 M MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYallUsAX, B TOM YHUCIIE MPH CO3JaHUH
y4eOHBIX TIPOEKTOB B 001aCTH (PU3HKHU;

BBISIBJIATh NIPUUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1auy, BBIJIBUTATh THUIIOTE3Y
e€ pelIeHusl, HaXOIUTh apryMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX YTBEPKACHUI, 3a1aBaTh MapaMeTphl U
KPUTEPUU PEILICHHUS;

aHAJIM3MPOBATh MOJTyUYEHHBIE B XOJI€ PELICHUS 3a/lauM pPe3yIbTaThl, KPUTUUYECKH OLIEHWBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/ladyll B 00pa30BATENbHON NEATENbHOCTH, B TOM
quClie IPU U3YYCHUH (DU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETbh NEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIEC UJIEU, TPEAJIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3aJ]a4UH, TOMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Padora ¢ undopmanueii:

BJIa/IETh HAaBBIKAMH TMOJYy4YeHHUs HHGpOpManuu (U3MUECKOro COAEpKaHHUS M3 HCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITENIBHO OCYLIECTBIIATH MIOUCK, AHAJIU3, CUCTEMATU3ALUI0 U UHTEPIIPETALIUIO
nH(pOpMaLIUY Pa3IUYHBIX BUA0B U GOPM IPEICTABICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(POPMAIINH;

HCIOJIb30BaTh CpelicTBa MHGOPMAIMOHHBIX U KOMMYHHMKAI[MOHHBIX TE€XHOJIOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHUBHBIX M OPTaHM3AIlMOHHBIX 3a7ad C COONo/eHueM TpeboBaHUi
SPrOHOMUKH, TEXHUKHU O€30MMaCHOCTH, TUTHEHBI, pecypcocOepekeHus, IPaBOBBIX U ATUUECKUX HOPM,
HOPM MH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJEPKAHUS B PA3NUYHBIX (hopMarax ¢ y4ETOM Ha3HAueHUs
uHpOpMaMM ¥ 1EJeBOM ayJWTOPUHU, BBIOMpas ONTHUMAIbHYI (OpMy TpEACTaBICHUS U
BU3YaJIU3aliH.

KoMMyHnKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYaIlUH U CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3bIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJB30BaTh MIPEUMYIIECTBA KOMAaHHON ¥ HHIUBUYalTbHOU PabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBHII € yd4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEHN KaXK/10T0 4JI€Ha KOJUIEKTHBA;

MPUHUMATD 1IeJI1 COBMECTHON NIEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJMHUPOBATH JIEHCTBUS
10 €€ JOCTUKEHUIO: COCTABJIATH IIJIaH ACUCTBUM, PACIIPEEIIATh POJIU ¢ Y4ETOM MHEHUM YYaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJOr0 yYAaCTHHKA KOMaHJbI B OOLIMI pe3yabTar Mo
pa3pabOTaHHBIM KPUTEPHSIM,

npeasiaraTh HOBBIE MPOEKTHI, OLEHHUBATh HUAEH C MO3ULHUHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh MMO3UTUBHOE CTPATETMYECKOE MOBEJEHUE B Pa3IMUHBIX CUTYalMsIX, IPOSBIAThH
TBOPUYECTBO U BOOOpa)keHHE, ObITh MHULIMATUBHBIM.

PeryasiTuBHble yHUBEpPCaAJIbHbIE YUeOHbIE /1eiliCTBUSA



Camoopranuszauus:

CaMOCTOSITENIHO OCYILECTBIISATh TO3HABATENBHYIO JESATEIbHOCTh B 0O0NAaCTH (U3MKH U
ACTPOHOMHUHU, BBISIBIATH MIPOOJIEMBI, CTaBUTh U (OPMYIINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIHO COCTAaBJIATH IUIAaH pELICHHs pPAacUYETHBIX M KAYeCTBEHHBIX 3a/ad4, IUIaH
BBITIOJTHEHUS MTPAKTUYECKONW pabOThI ¢ YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOMXKHOCTEMN
U MPEINOYTECHUM;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacupsATh paMK1 Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHHIN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYIUIMH B 00JacTU (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN M KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTH, OILICHHWBATH
COOTBETCTBHE PE3YJIbTATOB LIETSIM;

BJIa/IETh HABbIKAMU TO3HABAaTENbHOHN pe(IeKCUU KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUN U
MBICIMTENIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

MCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPHUHUMATh PEILICHHS 10 UX CHU)KEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB ACSTEIbHOCTH;

IPUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IPU aHAIHU3€E PE3yIbTaTOB ACSTEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nponecce moctukeHus TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NMPOTrpamMMbl MO (U3MKE s
YPOBHSI CpeAHEro oomero oOpa3oBaHMs Yy OOYYaIOUIMXCS COBEPILEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, Mpenoaraiomui chopMUpOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE 3MOLMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOW SMOITMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPEryJIMPOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTD 32
CBOE TMOBEACHHE, CIOCOOHOCTh aJaNTHUPOBATHCA K SMOIMOHAIBHBIM H3MEHEHUSM U TPOSBISTH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBALIUM, BKIIOYAIONIEH CTpeMJieHHE K JOCTIDKEHHIO LEeIHM U YyCIexy,
ONTUMH3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S M3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIMIEH CHOCOOHOCTh MOHHMMATh SMOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €TO MPU OCYILECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH BBICTPAWBATHh OTHOIICHUSI C JAPYTUMHU
JIOABMH, 3a00THTHCS, IPOSBIATH UHTEPEC U Pa3peIiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJBbTATHBI

K konmy oOyuenus B 10 kiacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHM:

JIeMOHCTPHPOBATh Ha TNpPUMEpax pojlb U MeCTO (U3UKUM B (HOPMUPOBAHHH COBPEMEHHOM
HAy4yHOM KapTHHBI MHUpa, B PAa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTMH, B MPAKTUYECKOU
JIeATSIILHOCTH JIFO/ICH;

YUUTHIBATh TPAHUIIBl MPUMEHEHUS W3YYEHHBIX (PU3MUYECKHX MOJEJeH: MaTepualbHas TOYKa,
MHepIUalbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TeNo, WACATbHBIM ra3, MOAETH CTPOCHHS
ra3oB, *KHJAKOCTEH M TBEPIBIX TeJ, TOUCUYHBIH SJEKTPUUECKUM 3apsia MpH pElIeHUU (PU3NUECKUX
3ajay;

pacrio3HaBaTh (U3UYECKHE SBICHHUS (TIPOIECCh) M OOBACHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETHUECKOW TEOPHUH CTPOCHUS BEIIECTBA M DIEKTPOAWHAMHKH:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJUHEIHOE JABHKEHNE, CBOOOIHOE TMaJIeHHE Tel, ABUKEHHE
[0 OKPYKHOCTH, MHEpIHs, B3auMmojeicTBue Ten, nugp@ys3us, OpOyHOBCKOE IBMKEHUE, CTPOCHHUE



KHUJIKOCTEH M TBEPIBIX TeN, U3MEHEHHE 00bEMa Tel NpPHU HarpeBaHUU (OXJIAXIAEHUH), TEMJIOBOE
paBHOBECHE, UCTIApEHHE, KOHICH AN, TUIaBJICHUE, KPUCTAIIN3AIM, KUIICHHE, BIaKHOCTh BO3/1yXa,
MIOBBIIIEHUE JABJICHMS Ta3za MPH €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSA3b MEXAY NapaMeTpaMu
COCTOSIHUS Ta3a B M30IIPOLIECCAX, HIEKTPHU3AIMS TEJl, B3AUMOJICHCTBUE 3apsI0B;

OIUCBIBATh MEXAHUYECKOE JIBUKEHHE, UCIIOb3Ys (PU3MUECKUE BEIMUYUHBI: KOOPJUHATA, MyTh,
nepeMeIeHne, CKOpocTh, YCKOPEHHEe, Macca Tejla, CHila, UMITYJIbC Tela, KHHeTH4YecKas JHeprus,
NOTEHIMAJIbHAsl JHEPrus, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpPU ONHCAHUHU
NPAaBUIILHO TPAKTOBATH (PM3UUECKUIN CMBICT MCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHHS U €IUHUIIBI,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEJIMUYUHAMY;

OIMCHIBATh N3YyUEHHBIE TETIJIOBbIE CBOMCTBA TEJ M TEIJIOBHIC SIBICHUS, HCIIONB3YS (PU3NUYECKUE
BEJIMUMHBI: JTaBICHUE ra3a, TeMIIEpaTypa, CPeIHssT KUHETUYECKask SHEPrusl XaOTHUECKOTO JABHKEHMSI
MOJICKYJI, CpPEeIHEKBAAPATHUHAS CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTus,
paboTa rasza, KO3(QQHUIUHUEHT MOJIE3HOTO AEHCTBUS TEIUIOBOIO ABUraTelsl; IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3UYECKHI CMBICI HUCIOJIb3yEeMbIX BETUYMH, UX OOO3HAYCHHUS M €AMHUIIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOLINE AAHHYIO (PU3MUECKYIO BEIUUUHY C IPYTHMHU BEJIMYUHAM;

OIMCHIBATh HW3YyYEHHBIC OHJIEKTPUYECKHE CBOMCTBA BELIECTBA M JJIEKTPUYECKUE SBICHUS
(mporeccsl), MCMONB3Ysl (PU3MUECKUE BEIMUYUHBI: IJIEKTPUUECKUM 3apsj, 3JIEKTpUYEcKoe IoJe,
HaNpsOHKEHHOCTD T0JISA, MOTEHIMAJ, Pa3HOCTh MOTEHLUANIOB; MPU OMUCAHWU MPABUIBHO TPAKTOBAThH
(Gu3n4eCKUi CMBICT UCHOJIb3YyEMbIX BEIMUYUH, UX O0003HAYEHUs M €IMHUIIBI; YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYMHAMU;

aHATM3UPOBaTh (PU3UYECKUE IPOLECChl M SIBICHHS, MCHOJb3ys (U3NYECKUE 3aKOHBl U
IIPUHLUIBL 3aKOH BcemupHoro tsaroreHus, I, II wu III 3akoHsl HbroroHa, 3aK0H CcOXpaHEHHUs
MEXaHUYECKOM SHEpruM, 3aKOH COXPaHEHMs] MMITyJbCa, NMPUHLUI CYNEPHO3ULUH CUJ, MPUHLUI
PaBHONPABUS WHEPIHUAIBHBIX CHUCTEM OTCUYETA, MOJEKYJSPHO-KMHETHUECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, ra30BbIC 3aKOHBI, CBA3b CPEIHEH KMHETUYECKOM SHEPIUH TEINIOBOTO IBUKEHUS MOJIEKYJI C
aOCONIOTHOW TeMIlepaTypoid, NEepBblii 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAaHEHHs 3JIEKTPHUYECKOTO
3apsna, 3akoH KynoHa, mpu 3TOM pasiauuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpaKEHUE U YCIIOBHS (TPaHMIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHAT OCHOBHBIE NPHHLMIIBI JECHCTBHS MAalllUH, IPUOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3nuyath ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBINOJIHATE AKCHEPUMEHTHI 10 MCCIEJOBAHUIO (PU3MUYECKUX SBICHMH U MPOLECCOB C
MCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMH, ITPHU 3TOM (OPMYIHPOBATH MpobiemMy/3agady 1
TUIIOTE3Y Y4YeOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOIOo 000py/0BaHu,
MIPOBOJIUTH OMBIT U (POPMYITHUPOBATH BHIBOIBI;

OCYILECTBIIATh MPSMbIE U KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEJIMYMH, IIPU 3TOM BBIOMpAThH
ONTUMAIIBHBIA CITOCOO M3MEPEHUs] M HCIOJIb30BATh HM3BECTHHIE METO/bI OLIEHKU IOTPEIIHOCTEH
W3MEpEHHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3HMUECKUMH BEIWYMHAMHU C HCIOJIB30BAHUEM IPSIMBIX
U3MEPEHUH, MpH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (UKCHpPOBATH pE3yJIbTaThl MOJYyYCHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BHJE TAOJHII M TpadHKOB, JIENaTh BBHIBOJBI 110 pe3yjIbTaTam
UCCIIEIOBaHMS;

co0oaTh mpaBuiIa 0€30MacHOr0 TpyAa MPH MPOBEIECHUH UCCIEA0BAaHUHA B paMKax y4eOHOTro
HKCIEPUMEHTA, YYEOHO-UCCIIEOBATEILCKOM M IMPOEKTHOM JEeSATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYIOBaAHUS;

pemaTh pacu€THbIC 33/1a4y C SBHO 33JaHHOM (U3MUECKON MOJENbIO, UCHOb3Ys (U3NUECKue
3aKOHBl M TPHUHLMIB, HAa OCHOBE aHajdM3a YCJIOBUS 3a/aud BBHIOMpATh (PU3HUUECKYI0 MOJEIb,
BBLJIENIATE (PU3MUECKUE BEIIMYUHBI U (OPMYJIbl, HEOOXOIUMBIE I €€ PeleHHs], IPOBOAUTE PacUEThI
Y OLICHUBAThH PEATBHOCTD MOJYYCHHOTO 3HAUCHHSI (PU3UYECKON BEIIMUMHBI,

pelmaTh KauyeCTBEHHbIE 3aJaud: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUMBYIO LEHNOUYKY
paccy’KJIeHH ¢ Oopol Ha N3y4YEeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PH3UYECKUE SIBIICHHUS;

UCIOJb30BaTh NPU PELICHUH Yy4EOHBIX 3aJlad COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHH
IUISL IOMCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAIMU U TIPEICTaBICHHU Y4eOHOM U HAy4IHO-TIOMYJISIPHOM



nH(pOpMalLHY, MOTYYECHHON U3 Pa3MYHbIX MCTOYHUKOB, KPUTUYECKU aHAIU3WPOBATH MOJIy4YaeMylo
nH(pOpMaIINIO;

MPUBOJUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW >KU3HM JiA OOecreueHus
0€30macHOCTH TpU OOpaleHHuH C MpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHM, JUJIsI COXPaHCHHS
3JI0pOBbS U COOTIOACHUS HOPM DKOJIOTMYECKOTO MOBECHUS B OKPYKaIOIIEH Cpee;

paboTaTe B IpymMIe C BHIMOJIHEHHWEM PA3IMYHBIX COLHUAIBHBIX POJIEH, IMIIaHHUPOBATh PadoTy
IpYyNIbl, pallHOHATIBHO PACIpenesaTh 00s13aHHOCTH U IUIAHUPOBATh AESITEIbHOCTh B HECTAHAAPTHBIX
CUTyallUsX, aJCKBAaTHO OILIGHWBAaTh BKJIAQJ KaXJOro W3 YYAaCTHUKOB TPYMIBl B pEIICHUE
paccMaTpuBaeMoi POOJIEMBI.

K konmy oOyuenus B 11 kiacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHI:

JIeMOHCTPHPOBATh Ha NpPUMEpax polb U MeCTO (U3UKUM B (HOPMUPOBAHHH COBPEMEHHOM
HAy4YHOM KapTHHBI MHUpPa, B PAa3BUTUU COBPEMEHHON TEXHUKHM M TEXHOJOTMH, B MPAKTUYECKOU
JesTeTbHOCTH JIIO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOI KApTHHBI MUDA;

YUUTBIBATh TPAHUIBI NPUMEHEHUS HM3YyYEHHBIX (U3MYECKUX MoJejeil: TOodYeyHBIN
AIIEKTPUUECKUI 3apsf, JIyd CBETa, TOUCUHBIM MCTOYHHMK CBETa, sifepHas MOJENb aToMa, HyKJIOHHAas
MOJIeTIb aTOMHOTO si/ipa MpHU pelIeHUH PU3NYECKUX 334,

pacrio3HaBaTh (pu3MuUecKue SBICHHUS (IPOLECChI) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOM (U3MKH: DJIEKTpUYECKas MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOEe, MAarHUTHOE JIEHCTBHS TOKA, B3aUMOJICHCTBUE MarHUTOB, AJIEKTPOMarHuTHAsE UHIYKIINS,
JeficCTBHE MarHUTHOTO TOJSI HAa MPOBOJHUK C TOKOM W JBIXKYIIMHCS 3apsijl, 3JE€KTPOMarHUTHbBIE
KoneOaHus M BOJHBI, TNPSMOJIMHEWHOE paclpoOCTpaHEHHE CBETa, OTpPaKeHHE, IPeOMIICHHUE,
uHTepdepeHtns, TMPPaKIns U MOIIPU3ALNs CBETA, JUCTIEPCHS CBETa, (DOTOAIEKTpHUeCKUil ekt
(poroaddexrt), cBeTOBOE MaBICHHE, BO3HHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs paMOAKTUBHOCTb;

OINMCHIBATh M3YYCHHBIC CBOWCTBA BeEUIECTBA (DJICKTPUUYECKHE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3JIMYHBIX CpEA) M DIIEKTPOMATHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTOJB3Ys (PU3NUECKHUE BETUUMHBL: AJIEKTPUUECKHUM 3apsil, CUila TOKA, SJEKTPUUECKOe HAMpsKEHHUE,
ANEKTPUYECKOE CONPOTUBIICHHUE, PA3HOCTh IMOTEHIMAJIOB, 3JEKTPOJABMXKYIIas cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO ToJisi, cuia Ammepa, cuna JlopeHla, MHIYKTUBHOCTh KATYIIKH, YHEPTHUSI
ANEKTPUYECKOTO W MArHUTHOTO TOJIEH, MEepUoJ M 4YacToTa KojiebaHWil B KoyieOaTebHOM KOHTYPE,
3apsii U CWiIa TOKAa B IMPOIECCe TapMOHUYECKHUX SJICKTPOMArHUTHBIX KonebaHuil, (okycHoe
paccTosiHue M ONTUYecKasl CUjia JIMH3bI, MPU ONKUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKHUM CMBICI
UCIOJIb3YEMBIX BEJTMUNH, UX 0003HAYECHUS M €JMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIUUUHY C APYTUMHU BETMUYUHAMU;

OIMCHIBATh M3YUYCHHbIC KBAHTOBBIC SBJICHHS U MPOLECCHI, UCIONb3Ys (PU3MUECKUE BETHYUHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPTus M UMITYJIbC (OTOHA,
NepuoJl MoJypacraja, SHEprusl CBS3W ATOMHBIX SA€p, NPH OINUCAHUU TPABHIBHO TPAaKTOBATh
(bu3MYeCKUi CMBICI HCIOJb3YEMBIX BEJIMYMH, UX 0003HAYEHHS W €IWHUIIBIL, YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAMM, BBIYHUCIATH 3HAUCHHE
(hbU3UYECKON BETUYHHBI,

aHATM3UPOBaTh (PU3UYECKUE MPOIECChl W SIBICHHS, HCIONB3ys (U3NYECKUE 3aKOHBI U
NpUHIMIBL: 3aKkoH OMa, 3aKOHBI MOCJIEJOBATEILHOTO U MapaieIbHOTO0 COEAMHEHUS MPOBOIHUKOB,
3akoH  JIxoynsa—JIeHnma, 3aKOH  DJIEKTPOMarHMTHOM  MHAYKUUH, 3aKOH  IPSAMOJIMHEHMHOIO
pacnpoCcTpaHEHHUs! CBETa, 3aKOHbl OTPAXCHUSI CBETa, 3aKOHBI MPEIOMIICHHUS CBETa, ypaBHEHUE
OiHTeiiHa 171 QoTod(deKTa, 3aKOH COXpaHEHHs YHEPTUHU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH
COXPaHEHHUS IIEKTPUUYECKOTr0 3apsija, 3aKOH COXpaHEHHUs MacCOBOTO YHUCIa, MOCTynaThl bopa, 3akoH
palMOaKTUBHOTO pacmajga, MpH 3TOM pa3iuyaTh CJIOBECHYIO (OpPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BhIpaKEHHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHHUMOCTH;



OIpENIeNIATh HANpaBIEHNUE BEKTOpPA MHAYKIMA MarHUTHOIO IOJS MPOBOJHHMKA C TOKOM, CHJIBI
Awmrniepa u cuisl JlopeHna;

CTPOUTH M ONKCHIBaTh N300pake€HHE, CO3/1aBaEMOE MNIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBIMOJIHATE AKCIEPUMEHTHI 110 HCCICIOBAHUIO (PU3MUYECKUX SBICHUA W MPOIECCOB C
UCIOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHUI: IPH 3TOM (OPMYIHPOBAThH MpobdIeMy/3aaady 1
TUIIOTE3y Y4eOHOro SKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOro 000pyoBaHus,
IIPOBOJIUTH ONBIT U (POPMYIIUPOBATH BBIBOBI;

OCYIIECTBIIAThH MPSAMbIE U KOCBEHHBIE M3MEPEHUs! (U3NUECKUX BEJIMYMH, IIPU 3TOM BBHIOMPAThH
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs] U HCIHOJIb30BATH WM3BECTHHIE METO/BI OLIEHKU IOTIPEIIHOCTEH
U3MEPECHU;

UCCIIEI0BATh 3aBUCUMOCTH (PM3NYECKUX BEJTUUMH C HCIOJIb30BaHUEM IPSAMBIX U3MEPEHU: MTPU
3TOM KOHCTPYHMPOBaThb YCTAaHOBKY, (DUKCHPOBaTh pE3yJNbTaThl IOJYyYECHHOH 3aBHUCUMOCTH
(Gu3M4YeCKUX BEJIMYUH B BUJIE TaOJIUI U IpadMKOB, J€aTh BEIBOJBI IO PE3Y/IbTaTaM UCCIIEIOBAHUS;

co0oaTh mpaBuiIa 0€30MacHOro TpyAa NP MPOBEICHUH UCCIEA0BAaHHUHI B paMKax y4eOHOTro
HKCIEPUMEHTA, YYEOHO-UCCIIEIOBATEILCKOM M IMPOEKTHOM JEeSATEIbHOCTH C HUCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYIOBaHUS;

pemaTh pacu€THbIC 33/a4y C SIBHO 33JaHHOM (PU3MUECKON MOJENbIO, UCHOb3Ys (U3NUECKue
3aKOHBl M TPHUHLMIBL, HAa OCHOBE aHajdM3a YCJIOBUS 3a/Jaud BBHIOMpATh (PU3UYECKYIO MOEIb,
BBIJIENIATE (PU3MUECKUE BEIIMYUHBI U (OPMYJIbl, HEOOXOIUMBIE Ui €€ PeleH s, IPOBOAUTL PACUEThI
Y OLIEHUBATh PEATBHOCTDH MOTYYCHHOTO 3HAUCHHSI (PU3UYECKON BEIIMUMHBI,

pelmaTh KauyeCTBEHHbIE 3aJaud: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUMBYIO LEHNOUYKY
paccykKJIeHH ¢ ONopol Ha N3y4YEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

UCIOJb30BaTh MPU PELICHUH Yy4eOHBIX 3a/lad COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHH
IUISL TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAIIMU U TIPECTaBICHU Y4eOHOM U Hay4IHO-TIOMYJISIPHOM
uHpOpMalLNY, MOJyYEHHON W3 PAa3JIMYHBIX MUCTOYHHKOB, KPUTUYECKH aHAIU3HPOBATH IOTY4aeMYIO
UH(pOpMaIINIO;

OOBSICHATh NMPUHLUIBI JEHCTBUA MalIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3nuyarb
YCIIOBHSI X 0€30MaCHOTO UCIIOIb30BAHUS B IOBCEIHEBHON KU3HU;

IPUBOAUTH IPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3MKEe B MOBCEJHEBHOHN XHU3HM A 00ECIEeUCHUS
0e30macHOCTH TpU OOpalieHHuH C MpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHM, JUJISI COXPAaHCHHS
3JI0POBbsI U COOJIIOJICHUSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKpY KaloIlel cpesie;

paboTaTe B IpyMIe C BHIIOJIHEHHWEM PA3IHYHBIX COLHUAIBHBIX POJIEH, IJIaHHUPOBATh PadoTy
IpYMIIbI, PAMOHAIBHO PAaCHpeAesaTh 0053aHHOCTH U MJIAHUPOBATh JESITEIbHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJeKBAaTHO OICHMBATh BKJIAJ KaXJIOT0 M3 YYAaCTHUKOB TpPYNNbl B peElICHHE
paccMaTpuBaeMoi TPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanme
Ne (undposbie)
pasnesioB M TeM Bcero Konrpoabneie IIpakTnyeckue
n/n oOpa3oBaTe/ibHbIE
NporpamMmmal padoThI paboTnl
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
®dusuka u
11 METO/IbI ) bubmuorexa [JOK
' HAy4YHOTO https://m.edsoo.ru/7f41bf72
MO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [IOK
21 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
2.2
Hunanika / https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 coxpaHeHUS B 6 1 1 bubmorexa HOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubanorexka HOK
' KUHETHISCKOMN https://m.edsoo.ru/7f41bf72
TEeOpUHn
10 OCHOBBI 10 1 bubmuorexa [JOK
’ TEPMOIMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperatHble
COCTOSTHHS
313 pewectsa 5 bubmuorexa [JOK
’ Hl ) https://m.edsoo.ru/7f41bf72
®dazoBbic
TIePEXOIBI
Hroro no pasneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
Bbu6nuoreka [JOK
41 D 10 1
fIeKTpocTaTHKA https://m.edsoo.ru/7f41bf72
47 ITocTostHHBII 12 1 ) Bbubnuoreka [JOK

BIEKTPUUECKUIN

https://m.edsoo.ru/7f41bf72
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TOK. TOKH B
Ppa3IUYHBIX
cpenax

Hroro no pazneny

22

IToBTOpeHune

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68




11 KJIACC

KoanuectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHHe
Ne (ungposbie)
pa3iesioB U TeM Koutpoabuble  IIpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NMPOrpamMMbI padoThbI padoThI
pecypcebi
Paznen 1. DJJIEKTPOJIUHAMUKA
MarauTtHoOE 10JI€E. BuG OK
1.1  DnekTpomarHuTHas 11 1 3 nommoreka [
https://m.edsoo.ru/7f41c97¢
WHTyKUHUS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS U1 BOJIHBI
Mexanuueckue 1
2.1 »JIeKTpOMarHuTHBIE 9 1 buGnnorexa LIOK
’ P https://m.edsoo.ru/7f41c97¢c
KOJIeOaHus
Mexannueckue 1
2.2 DJIEKTPOMArHUTHBIE 5 1 Bubmorexa IIOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
Bbu6nuoreka [JOK
23 O 10 3
frHKa https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

OcHoBBI
31 CIIeMATBHOM 4 1 bubmuorexa [JOK
' TEOpUHU https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEIBHOCTH
Uroro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

41 DJIeMEHTBI 6 bubmuorexa [JOK
' KBAHTOBOU OIITUKU https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
42  C 4
ThocHIE atomMa https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
43 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. 9JIEMEHTDBI

ACTPOHOMUHU U ACTPOPU3UKHU

5.1

OJIEMEHTEI
aCTPOHOMUU U
acTpo(U3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢
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Hroro no pazneny 7

Pasnen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Oo6oOmaromee 7 bubmuorexa [JOK
’ [IOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
OBIIEE
KOJIMYECTBO 68 4
YACOB I1O

ITPOTPAMME



https://m.edsoo.ru/7f41c97c

YUYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

1. ®wusuka, 10 knace/ Msakumes I'.41., Byxosues b.b., Corckuii H.H. mox pepakiueit
[TapdentpeBoit H.A., Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemieHuey

2. ®usuka, 11 xmace/ Mskues I'.JI., Byxosues b.b., Yapyrun B.M. nox pegakmueit
[TapdentpeBoit H.A., Akimoneprnoe obmectBo «M3natenscTBo «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

1. Msxumes .. u np. ®usuka. 10 xknacc. Yuebnuk. - M.: [Ipocsemenne, 2022.

2. Mapon A.E., Mapon E.A. ®usuka 10 k. Jlunakruyeckue marepuainsl.- M.: [Ipoda, 2021
3. [TapdentreBa H.A. Coopuuk 3amad nmo ¢pusuke. 10-11 xmaccsl. — M.: [Ipocsemnienue, —
2022.

4. Crannaptbl BTOpoOro nokosieHus. [IpumepHbie mporpaMMel 10 y4eOHBIM MPEAMETaM.
®usuka 10 — 11 knaccel. — M.: «IIpocBemenue», 2022.

5. CranaapThl BTOpOro nokosieHus. [IpumepHas ocHoBHast 0Opa3oBaTenbHas IporpaMmma
oOpazoBarensHOT0 yupexaeHus. OcHoBHas mkona.— M.: [Ipocsemenue, 2022.
6.DenepabHBIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT CPEAHETO (TIOJTHOTO)
obmero oopazoBanus. Crapmias mkoma. 10-11 kmacesl. - YTBepkaeH npukazom Ne 413
Muno6puaayku Poccum.

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

1. http://nsportal.ru - counanbHas ceTb paOOTHHUKOB 00pa30BaHUS

2. http://markx.narod.ru/pic/ - ¢pu3uka B mKoJe.

3. http://festival.1september.ru/articles/ - pectuBanp neparornyeckux uaei « OTKPHITHII
YPOK».

4. http://www.fizika.ru/ - caift 1y yunreneit QUMK U UX YICHUKOB.

5. http://www.physics.ru/ - Mmatepuainsl mo Gpu3uKe.

6. www . ege .edu.ru - nHpopMannoHHkIi nmoptan EI'D.

7. http :// school - collection . edu . ru / - enunas xoswtekus [{OPos
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