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HHOACHUTEJBHAA 3AIIUCKA

IIporpamma 1o ¢Qusuke 0a30BOro YypoBHS Ha YPOBHE CpeAHEro oOIIero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHUI U TpeOOBAHUH K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTellbHOM Tporpammbl, npeacraBieHHbix B @I'OC COO, a takxke ¢
yuétoM (enepanbHOl paboueil mporpaMMbl BOCIHMTAHUS M KOHIENIWU MpPENnoJaBaHUs
yueOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit
®denepalnyu, pean3yoIX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBL.

CopneprkaHue mporpamMmsl o (pU3MKe HAaIpaBiIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTuHbI MHupa oOydatommxcs 10—11 kimaccoB mpu oOydeHMH HMX (DU3HMKE Ha
6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTrO noaxoa. [Iporpamma no ¢usuke
cootBercTByeT TpeboBanusM ®PI'OC COO K mraHupyeMbIM JIUYHOCTHBIM, TPEAMETHBIM U
METallpeIMETHbIM pe3yJbTaTaM oOOy4YeHMs, a TaKKe YUYUTHIBAeT HEO0OXOAMMOCTb
peanu3ani  MEXIPEIMETHBIX CBs3eld (U3UKH C €CTECTBEHHO-HAYYHBIMH YYEOHBIMHU
npeaMmeramMu. B Hell ompenenstoTcs OCHOBHBIE LEAM HM3y4YeHHMs (HU3UKHM Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHMs, IJIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (U3WKH:
JMYHOCTHBIE, METalpeIMETHbIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

o IUTAHUPYEMBIE PEe3yNIbTaThl OCBOCHHUsI Kypca (U3uMKd Ha 0a30BOM ypOBHE, B TOM
qucie IPEeIMETHbIE Pe3yIbTaThl IO rogaM o0yUYeHHUS;
. cojiepkaHue yueOHoro npeamera « Pu3nka» 1o rogaM o0ydyeHus.

dusnka Kak Hayka O Haubosiee OOLIMX 3aKOHAX MPUPOABI, BBICTYIAs B KayecTBE
y4eOHOro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHUHA 00
okpy»xatoieM mupe. [1IkonpHbINH Kypc GU3UKU — CUCTEMOOOPA3YIOIIUN JUIsl €CTECTBEHHO-
HaYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBbKY (U3NYECKHE 3aKOHBI JIeKAT B OCHOBE
IPOIIECCOB U SIBJIICHUM, HM3y4yaeMbIX XUMHeW, Ouosoruel, Qusnueckoil reorpadueit u
acTpoHoMuel. Mcronp30BaHNne U aKTUBHOE IIPUMEHEHUE (PU3NUEeCKUX 3HAaHUM OIpenessieT
XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHMH B cdepe IHEepreTuKd, TpaHCIopTa,
OCBOEHMS KOCMOCA, TOJy4EHHs] HOBBIX MaTE€pHAJIOB C 3aJaHHBIMHM CBOMCTBAMHU U JPYIHX.
N3yuenne (u3MKM BHOCUT OCHOBHOM BKJIaA B ()OPMHUPOBAHHME E€CTECTBEHHO-HAYUHOM
KapTUHBl MHpa oOyuarolmuxcs, B (GOpMUPOBAHNE YMEHUN NPUMEHSATh HAy4YHBIH METON
MO3HAHUS NP BBIOJHEHUN MU YYEOHBIX HCCIEIOBAHUM.

B ocHOBY Kypca (pu3uku Ui ypoBHS CpEIHEro o011ero o0pa3oBaHus MONI0XKEH Psilt
U7EH, KOTOpblE MO’KHO pacCMaTPUBATh KAK IPUHLMUIIBI €0 OCTPOCHUS.

Hoesa wyenocmnocmu. B cOOTBETCTBUM C HEW Kypc SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPXKUT MaTepual M3 BCeX paslesioB (DU3MKM, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEl Marepual Kypca GU3NKH 00beAUHEH
BOKpYT (Qu3HuecKux Teopuil. Beaymum B kypce siBisercs: GOpMUpOBaHUE MPeICTaBICHHUH
0 CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanusanuss npeanojgaraeT  HMCHOJIb30BaHHE
TYMaHUTapHOTO MOTeHIMana GU3N4YeCKO HayKH, OCMBICIICHUE CBSA3HM pa3BUTUS (PU3UKHU C
pa3sBUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMU TIpobiieMaMu.

Hoesa npuxnaonoii nanpasnennocmu. Kypc ¢usuku mpennonaraeT 3HaKOMCTBO C
HIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUN HM3YYEHHBIX TEOpPHH U
3aKOHOB.

Hoes skonozuzayuu peanusyercst HIOCpPeICTBOM BBEJCHUS 2JIEMEHTOB COIECpPKAHNU,
MNOCBALIEHHBIX HKOJIOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C
pa3sBUTHEM TEXHUKUM M TEXHOJOTHH, a Taike OOCYXIeHHUs NpoOJIeM PpalOHAIBHOIO
IPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.



CrepHEBBIMH 3JIEMEHTAaMHM Kypca (U3UKM Ha YpPOBHE CpEAHEro oOIIero
00pa3oBaHus SBISIOTCS pU3NUEcKue Teopuu ((HopMupoBaHHE MPEICTABICHHUNA O CTPYKTYpe
HOCTPOCHUS (U3UYECKOM Teopuu, poiu (PyHAAMEHTAIbHBIX 3aKOHOB M INPUHIMIIOB B
COBPEMEHHBIX TPEACTABICHUAX O TNPUPOAE, TPAHMULAX MPUMEHUMOCTH TEOpHUH, I
OIKCaHMsI €CTECTBEHHO-HAYYHBIX SIBJICHUHN U IIPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN TOAX0 B Kypce (DU3UKU PeaM3yeTcsl MPEexae BCero
3a CU€T OpPraHM3aLUU SKCIEPUMEHTAIBHON JeATeIbHOCTH oOyuarommxcs. s 6azoBoro
YPOBHSI Kypca (U3UKU — 3TO HCIIOJIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
9KCHEPUMEHTOB U J1JaOOPaTOPHBIX paboT, KOTOPBIE B IIporpamMme 1o (Gpu3nke 0ObeAMHEHBI B
OOIMK CIUCOK YYEHHYECKUX MPAKTUYECKUX Pa0OT. Bhinenenue B ykazaHHOM MEpevHE
7a00paTOpHbIX paboT, MNPOBOAMMBIX JUIsl KOHTPOJIS M OLEHKH, OCYILECTBIAETCS
YY4aCTHUKaMU O00pa30BaTEIbHOIO IMpOIecca MCXOIs M3 OCOOEHHOCTEH IUIAaHUPOBAHHUSA H
ocHalleHus: kabunera ¢usuku. IIpu 3TOM oOecrneunBaeTcsi OBIAJEHHUE OOYYAIOLIMMMCSA
YMEHHUSMH MPOBOJNUTH KOCBEHHBIE MU3MEPEHUsI, HCCIIECIOBAHUS 3aBUCUMOCTEH (PH3MUECKUX
BEJIMYMH U TIOCTAHOBKY OIBITOB IO IIPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bosbioe BHUMaHue yAenseTcs peleHNIo pacy€THRIX U KaueCTBEHHBIX 3anad. [Ipu
9TOM JAJIsl PAaCUETHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4 € SIBHO 3aJJaHHON (PU3UUECKOil
MOJIENIBIO, TIO3BOJIAIONINE TPUMEHSTh W3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3
OJIHOTO paszjena Kypca, TaK W UHTErpUpys 3HaHHMA W3 pa3HbIX paszzgenoB. Js
Ka4eCTBEHHBIX 3a7ad IPHOPUTETOM SIBIIIOTCS 3aJaHusi Ha OOBSICHEHHE MPOTEKAHHS
¢u3nueckux SBJICHUH U TPOLECCOB B OKpPY)KalOLIEH >Ku3HM, TpeOyromue BbiOopa
(bu3nUecKoil MoIeNH U1l CUTyalluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusmu PI'OC COO k MmaTepuasbHO-TEXHHYECKOMY
obecrieyeHno yueOHOTo Tpoliecca 0a30BbIii ypPOBEHb Kypca (PM3UKU HAa YPOBHE CPEITHEro
o011ero o0pa30BaHus J0JDKEH U3Y4aThCsl B YCIOBUAX MPEAMETHOrO KabuMHeTa (GU3UKU WIIH
B YCIIOBHSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKiIa. B
KabuHeTe (U3MKM JODKHO OBITh HEo0XOoAMMOe J1abopaTopHOe OOOpYJIOBaHUE JUIA
BBITTOJIHEHHS YKa3aHHBIX B IpOrpaMMe Mo (U3MKe YYEHHUYECKHX MPAKTUYECKUX PadoT U
JIEMOHCTpaIlMOHHOE 000pyAOBaHHE.

JlemoHCTpanoHHoe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBHHU C MPUHIIAIIOM
MUHHMMAaJIbHOHN 1I0CTaTOYHOCTH U 00ECTeYrBaET IOCTAHOBKY IEPEUUCICHHBIX B IPOrpaMMe
no ¢u3MKe KIIOYEBBIX JIEMOHCTpPAMKA ISl HWCCIEIOBAaHHMS W3YyYaeMbIX SIBICHUH W
IPOILIECCOB, YMIIMPHUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaboparopHoe 000pyJIOBaHME AJIi YYEHHMUECKHUX IMPAKTUYECKUX padoT ¢dopMupyercs B
BUJIC TEMATUYECKUX KOMILJIEKTOB U 00€CTIeUMBAETCS B pacuéTe 0JHOT0 KOMIUIEKTa Ha JIByX
oOyuaromuxcs. TemaTHueckre KOMILIEKThI JAOOpaTOpHOro 000pyA0BaHUs JOKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU AHAJIOTOBBIX U LUGPOBBIX MPUOOPOB, a
TaKXe KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LETSIMH U3Y4eHUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

. (dbopmMHUpoBaHHE HMHTEpeca M CTpeMIIEHUS OOydaloUIMXCsl K HAYYHOMY H3YYEHHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

o pa3BUTHE TMIPEACTABICHUM O HaydHOM METOoJe NOo3HaHus U (OpMUPOBaHUE
HCCJIEI0BATENIBCKOIO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSIM;

. (dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysibTaTa HU3yueHHs OCHOB
CTPOEHUS MaTepuu U PyHAaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

. dbopmHupoBaHHEe YMEHHMHA OOBSCHATH SBICHHS C HCHOJIb30BaHHUEM (PHU3MUYECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

o ¢bopMUpOBaHME TPEACTABICHUH O poind (QU3UKU IS Pa3BUTHUS  JAPYTUX

CCTCCTBCHHBIX HAYK, TCXHHUKHU U TEXHOJIOTHH.



JlocTmkeHne 3THX IieJield oOecrieunBaeTcsl PEHIeHHEeM CIEAYIOIUX 3agad B Ipolecce
U3YyYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:

o npuoOpeTeHne CUCTeMbl 3HAHUH 00 o0mmMx (QU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (U3MKY, SJIEKTPOIHMHAMUKY,
KBAaHTOBYIO (DM3HUKY M SJIIEMEHTHI aCTPO(PH3HUKH;

o (dopMupoBaHHE YMEHUH NPUMEHATh TCOPETHUSCKHE 3HAHUS U OOBSICHEHHS
¢u3nueckux SABICHWA B TPUPOAEC U UL MNPHUHATUS TNPAKTHUECKUX pPEUICHUH B
NIOBCETHEBHOM KH3HU;

o OCBOEHHE CIIOCOOOB pEIICHHs PA3IMYHBIX 33Jad C SBHO 3aJaHHOM (HU3MUYECKOil
MOJIENIBIO, 33J1a4, MOAPA3yMEBAIOLINX CaMOCTOSTEIFHOE CO3/1aHUE (PU3UUECKOW MOJENH,
a/IeKBAaTHOM yCJIOBUSM 331a4H;

o MOHUMaHKUEe (PU3NYECKUX OCHOB M MPUHLIUIOB ACHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELLY;
o OBJIAJICHUE METOJAAaMH CaMOCTOSTELHOTO IUTAHUPOBAHHMS U IPOBEACHUS

(bu3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W HUHTEpIpeTanud WHGOpMAaIUU, OMpeIeTICHUS
JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTaTa;

o CO3/IaHHME€ YCJIOBUM [ Ppa3BUTHS YMEHUH MPOEKTHO-UCCIIEI0BATENIbCKOM,
TBOPUYECKOH J1eATEIHHOCTH.

Ha w3ydyenne ¢usuku (0a30BbIi YpOBEHb) Ha YpOBHE CpeaHero oOmIero
obpazoBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 vaca B Hemeno), B 11
Kyacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemeiii B mporpamme 1o (U3HKE TMepeueHb Ja0OpaTOpHBIX U
IIPAKTUYECKUX padoT SBISIETCS PEKOMEHJOBAHHBIM, YUUTENb J€J1aeT BbIOOP MPOBEACHUS
7abopaTopHbIX PabOT W  OMBITOB C YYETOM UHAUBUAYAIbHBIX OCOOCHHOCTEH
oOyyJaroumxcsi.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3nka 1 MeTOAbl HAYYHOI'0 MO3HAHUSA
®usuka — Hayka o npupoge. Haydynele meronbl mo3HaHus Okpy»karomero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pu3nyeckux siBIeHUil u mporeccoB. Hayunsie runore3sl. Ousznueckue
3aKOHbl M TEOpuHU. ['paHUIBl NPUMEHUMOCTH (U3MYECKMX 3aKoHOB. IIpuHImn
COOTBETCTBHUS.
Pone u Mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HayyHOM KapTUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.
Jlemoncmpayuu
AHaIIOroBbIe 1 U(PPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Paznea 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBuxkeHHE. OTHOCUTENIBHOCTb MeXaHuyeckoro mBmxeHus. Cucrema
orcuéra. Tpaekropus.
[lepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepualbHOM TOYKHM, HX TNPOEKIUUM HA OCH CHCTeMbl KoopauHaT. CloeHue
IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH.
PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJHMHEHHOE OBUXKeHHe. ['padmku 3aBUCHUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHMS, IyTH U MEPEMEIICHUS MAaTepPUAIbHOM TOYKH OT
BPEMEHU.
CBoboaHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.
KpuBonuueiinoe paBuwxkeHue. J[B)KeHME MaTEpUAbHOM TOUYKM MO OKPYXHOCTH C
ITOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKOpoCTh. Ilepuon n
yacToTta obpaienus. LleHTpocTpeMuTeNnbHOE YyCKOPEHHUE.
TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: CIUJIOMETP, JBHXKCHUE
CHapsJ0B, LIETIHbIE U PEMEHHBIE MepeIadH.
Jlemoncmpayuu
Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUSI.
[TpeoOpa3zoBanne ABMXKEHUN € UCIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.
ITagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.
Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.
Hanpasnenue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3yueHne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBIO ONPEEIECHUS] MTHOBEHHOW CKOPOCTH.
HccnenoBanne  COOTHOIIEHUS ~ MEXAY  MyTAMH,  NPONUACHHBIMM  TEJIOM  3a
MOCJIE0BATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHH NMPU PABHOYCKOPEHHOM JABWMKEHHUU C
Ha4yaJIbHOU CKOPOCTBIO, PABHOU HYIIIO.
N3yueHne nBUKEHUS MIApPUKaA B BA3KOW KUIKOCTH.
W3ydenue nBuKeHUs TeIa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Tpuauun otHocurenbHoCcTH [Nanunes. [lepBriil 3akoH HeroToHa. MIHEpIIMaIbHBIE CUCTEMBI
OTCYETA.
Macca tena. Cwuia. IlpuHnun cynepno3unuu cwil. Bropoil 3axkon HeroTtona s
MaTtepualibHOM TOUkHU. TpeTuit 3akoH HbloTOHA [1711 MaTepraibHBIX TOYEK.
3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBast kocMHuueckasi CKOPOCTb.



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

Tpenune. Buapl TpeHust (mokosi, ckojibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHuss ckoibxkeHuss W cuina TpeHus nokos. Kosdduuuent tpenus. Cuna
COINPOTHUBIICHUS IPU JBM)KEHUHU TeJa B XKUAKOCTU WU rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tena.

MoMeHT cuiibl OTHOCHUTEIBHO OCH BpaiieHus. Ilneuo cunbl. YciaoBust paBHOBecus
TBEPJIOTO TENA.

TexHnuyeckue yCTpOHCTBA M IPAKTHUUECKOE IPHUMEHEHUE: IOJUIMIIHUKY, [BUKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NObEME U MaJICHUH.

CpaBHeHUE CUJI TPEHUS OKOSI, KAUE€HUS U CKOJIbKEHMSL.

YcnoBus paBHOBecust TBEpAOTro Tena. Busbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue nBuxeHust Opycka 1o HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IPYXHUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUuil paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Hmnynbc MaTepuabHOM TOYKH (TeJsa), CUCTEMbl MaTepUaNIbHBIX TOYeK. MMIysbCc cuibl 1
M3MEHEHHNE UMITyJIbCa Teja. 3aKOH COXpaHEHHS UMITyJbca. PeakTMBHOE ABMXKEHHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckast sHeprus mMaTepuanbHOW TOYkH. TeopemMa 00 HM3MEHEHMM KHHETHUYECKOU
SHEPIHH.

[TorennuanbHas sHeprus. [loTeHnmanpHas 3HEpPrus ynpyro 1e(pOpMUPOBAHHON MPYKHUHBI.
[ToreHunanbHas 3HEeprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HENOTEHIMAJIbHbIE CUJIbl. CBsA3b pabOThl HEMOTEHIHMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOW ZHEPrMM CUCTEMBbl TeJ. 3aKOH COXPAaHEHMsI MEXaHWYECKOU
DHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLMATBHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyenue aOCONIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JABYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYECKOM SHEpPruu Tella Ha
IIPUMEpPE PaCTSHKEHHS PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaasi pu3uKa 1 TEePMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu



OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH U UX OMBITHOE 00OCHOBAHUE.
BpoyHnoBckoe nBmxenue. [duddysus. Xapakrep ABWKEHHS W B3aUMOJCHCTBUS YaCTHIL
BellecTBa. MoJiesid CTPOCHUSI Ta30B, KUJIKOCTEH U TBEPABIX Tell U OOBSICHEHHE CBOMCTB
BEILECTBA HA OCHOBE 3THUX Mojened. Macca u pasmepsl MoJieKysl. KosmuecTBo BeniecTsa.
[TocrosinHast ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.
Mopenp uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH TEOpHUH
UICTBHOTO Ta3a. AOGCONIOTHAs TeMIepaTypa Kak Mepa CpelHell KHHETHMYECKOW SHEepruu
TEIJIOBOrO JBWKEHMs 4vactul raza. lllkana temnepatyp KenbBuHa. 1'a30Bble 3aKOHBI.
VpaBuenne Mennaeneesa—Kimaneiipona. 3axon Jlanbrona. M3omnporeccs B uacaibHOM rase
C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencraBieHUE H30MPOIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLINE JIMCKPETHOE CTpOEHHE BemecTBa, ¢ororpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPQPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO IBHIKEHUSI.

Mogaens onbita [lITepha.

OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OmnpeneneHnue Maccbl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MepeHHil o0bEma
KOMHATBI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamMuueckas cucteMa. BHYTpEHHsISE SHEPrusi TEPMOJMHAMHUYECKOW CHUCTEMBI U
crocoObl € wu3MeHeHus. KommdecTBo TeroTel W pabota. BHyTpeHHsAs »Heprus
OJIHOATOMHOTO HJI€a]IbHOIO ra3a. Buzapl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKIUS,
U3llydeHue. YJenabHas TEIVIOEMKOCTh  BemiecTBa.  KoiM4yecTBO  TEIUIOTHI  MpU
TerIonepeaye.

[Tonstue 06 amgmabatHoM mpouiecce. [lepBelii 3aKkoH TepMmoauHamuKu. [IpuMeHeHue
MEepPBOTO 3aKOHA TEPMOJMHAMUKH K H30mpolieccaM. ['paduyeckas nHTepIpeTamnus padoThl
rasa.

Btopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBsie MamuHbl. [IpuHIMIBI AelicTBUS TEIIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TEIJIOBBIX MamuHax. Koadduiment mone3Horo ACHCTBUSA TEIIOBOM MarmwHbL [{ukmn
Kappo u ero KodpPUIMEHT TONE3HOTO JEHCTBUSA. DKOJIOTHYECKHE MPOOIEMBbI
TEIIOPHEPTETUKHU.

TexHuueckue yCTpOICTBA U MPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBON XOJOIUIBLHUK, KOHIUIIMOHED.

Llemoncmpayuu

W3meHenne BHYTPEHHEW JHEPTrUW Tella NPH COBEPIICHHH paOOTHI: BBUIET MPOOKU U3
OYTBUIKH O] ICMCTBUEM CXKATOTO BO3JlyXa, HarpeBaHue d(upa B JaTYHHOU TPYOKe MyTEM
TpeHUsl (BUCOIEMOHCTPAIIHS).

N3meHeHne BHyTpeHHEHN SHEpruu (TEMIEpaTyphbl) TeNa MPHU TEIIonepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.



Tema 3. Azpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u koHAeHcanus. Vicnapenue u kuneHne. AGCOTIOTHAS M OTHOCUTETbHAS
BJIQXKHOCTh BO3MyXa. Haceimenuslii mnap. VYaenbHas TeuioTa mnapooOpa3oBaHUs.
3aBUCUMOCTH TEMIIEPATYpPhl KUTICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannnyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KPUCTAILIOB.
Kunkne xpucramipl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue W KpUCTaIU3aLUsL.
VY nenpHas TemoTa miasnenus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoicTBa M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETpP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUMU TIOJTYYEHUsI COBPEMEHHBIX MaTEpHaloB, B TOM YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapoB.

Kunenue npu moHWKEHHOM JTaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Halmronenve narpeBaHus ¥ IUIaBJICHHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Teln. ONEKTpUueckuil 3apsa. J[Ba Buga SIEKTPUYECKUX  3apsIOB.
[TpoBOTHUKY, TUDIEKTPUKA U TIOJTYHPOBOJHHUKH. 3aKOH COXPAHEHHS DIIEKTPHUYECKOTO
3apsza.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodeuHbll 3nekTpuYeckuil  3apsi.
Onektpuueckoe moje. Hanpsok€HHOCTH aekTpudeckoro moss. [IpuHmun cyneprno3uiuu
AIIEKTPUUYECKUX TOJIeH. JIMHIM HAnpsHKEHHOCTH SJIEKTPUIECKOTO TTOJIS.

PabGora cun onekrpocratmueckoro mons. [lotenmman. Pa3HocTh  MOTEHIMANOB.
[IpoBOMHUKK W  JUAJCKTPUKA B  DIEKTPOCTaTHYECKOM Toje. Jludnmexrpuyeckas
POHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATopa. DHEprus
3apsHKEHHOTO KOH/IEHCaTopa.

TexHUUeCKHe yCTPOWCTBA M TPAKTUYECKOE MPUMEHEHHE: JIIEKTPOCKOI, SJIEKTPOMETD,

JJIIEKTPOCTAaTHYECKass  3alluTa, 3a3eMJICHHE  3JIEKTPONpPUOOpPOB, KOH/JIEHCaTOp,
KOIMPOBAJIBHBIN aIIapar, CTpPyHHbBIN IPUHTEDP.
Llemoncmpayuu

VY eTpoiCTBO M MPUHIHAI JEHCTBUS dJIEKTPOMETPA.

B3aumopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JM5NeKTpUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOMIAAU  IUIaCTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku é paznuunvix cpeoax
DJIEKTPUUYECKUN TOK. YCJIOBHUSA CYIIECTBOBAHUS 3JEKTPHUUYECKOro TOKa. MICTOUHHMKH TOKA.
Cuia Toka. [TocTOSIHHBIN TOK.



Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COIIPOTUBIICHHUE. Y nensHOE COIIPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHUE ITPOBOIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 31€KTPUYECKOTO TOKa.
DIIEKTPOABUKYILAs CUJla U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma s
MOJIHOM (3aMKHYTOM) asekTpuueckoil nenu. Koporkoe 3aMmbikaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METAILIOB. 3aBUCHMOCTb COITPOTUBIICHUSI METAJJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAass M TNPUMECHAs MPOBOJUMOCTh HOIYIPOBOIHUKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. ODJIEKTPOJIUTHYECKAS
Jucconyanus. JIEKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITna3ma.

TexHnuyeckue ycTpoicTBa U IPAKTUUECKOE IPUMEHEHHUE: aMIIEpMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKU TOKA, AJIEKTPOHArpPEeBATEIbHBIE MPUOOPHI, IIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIN JINOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIIEHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOILAIH
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COeTUHEHUE POBOIHUKOB.

[IpsiMmoe u3MepeHue 3EeKTPOABMXKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TrallbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COIPOTHUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3y4eHne cMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3MmepeHne  JNEKTPOABIDKYIIEW CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COINPOTUBIICHUS.

HaGnronenue anextponusa.

MesknpeameTHbie CBSI3U

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHA B 10 Kiacce OCyHIECTBISETCS € y4ETOM
COJIepKaTeNIbHBIX MEXIIPEAMETHBIX CBsI3el C KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonwsimusi, CBS3aHHBbIE C W3YYEHHEM METOJOB HAyYHOTO ITO3HAHUS:
SIBJICHUE, HAYYHBIHA (akT, rUmoTes3a, puznyeckas BeIMYUHA, 3aKOH, TEOpHs, HaOII0IeHuE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl YpaBHEHUHM, JuHeWHas ¢QyHkMs, mapabona,
runep6osna, ux rpa@uk U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TaHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI M UX IIPOEKLIUU
Ha OCH KOOpPJMHAT, CIIOKEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHUE B KHUBOW mpupoje, tud¢ysus, ocMoc, TenIoo0MeH
KUBBIX OpPraHU3MOB (BHJbI TEIJIONEPENayd, TEIJIOBOE PAaBHOBECHE), JIIEKTPUUYECKHE
SBJICHUS B )KMBOW IIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEJ, KUIAKOCTEN M ra3oB, JIEKTPUUECKUE
CBOICTBa METAJIOB, JIEKTPOJUTUYECKAS TUCCOLMAIIMSI, TaJlbBaHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocusn: mpeoOpa3zoBaHUE IBMXKCHHUI C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPCHHS B
TEXHUKE, MOIIUITHUKH, UCIIOJIb30BAaHUE 3aKOHA COXPAHECHHS UMITYJIbCa B TEXHUKE (paKeTa,
BOJOMET M Jpyrue), JBHUTareilb BHYTPEHHETO CropaHus, HapoBas TypOuHa, OBITOBOM
XOJIOJWJIBHUK, KOHJIULIMOHEP, TEXHOJIOTUU MOJYyYEHUsI COBPEMEHHBIX MATE€pPUAJIOB, B TOM
YUCIie HAHOMATepHAJIOB, U HAHOTEXHOJIOTHUM, AJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHUE
AIIEKTPOTPUOOPOB, KCEPOKC, CTPYWHBIH TPUHTEP, DIIEKTPOHATPEBATEIbHBIC MPUOOPHI,
3JICKTPOOCBETUTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

[locTostHHble MarHuThl. B3aumojelcTBHE MOCTOSHHBIX MAarHMTOB. MarHutHoe 1ose.
Bekrop marmuTHOM MHAyKUMM. lIpyHIMI Cyneprno3unuu MarHUTHBIX ITOJieW. JIMHHUM
MarHuTHOM wuHAYKIUU. KapTuHa JMHUNA MarHUTHOM MHAYKLMH TOJS IOCTOSHHBIX
MarHuToB.

MarnuTtHoe 1osie TPOBOJHMKA C TOKOM. KapTuHa NWMHUNA MHAYKIUUM MArHUTHOIO MOJIS
JUIMHHOTO MpPsIMOTO MPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOI'O IPOBOJHHMKA, KATYIIKH C
ToKOoM. OnbIT Opcrena. BzaumonencTBue NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ Monaylb M HampaBlieHHE. JIBUKEHUE 3apsyKEHHOM YacTUllbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBeHME ONEKTPOMAarHUTHOM MHAYKOUHM. [IOTOK BEKTOpa MAarHUTHOW HWHAYKIHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.
BuxpeBoe aneKkTpuyeckoe Iose. OJEKTPOABMKYIAs CUla WHIYKUUU B IPOBOJHHKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHayKTUBHOCTG. SIBIEHHE CAMOMHTYKIIMU. DJIEKTPOIBUKYILAsl CHUJIa CAMOMH Ty KIUH.
OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MarHUTBHI,
AIIEKTPOMArHUThl, 3JI€KTPOABUTATENb, YCKOPUTEIU AIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAs
neyb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM TTOJIEM.

JInHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anMopeicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME IEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABMKYILIEH CHUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3y4yeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.



HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHATA HA PaMKY C TOKOM.
HccenenoBanue siBJICHUS MIEKTPOMATHUTHON UHAYKIUH.

Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHble KOJ1€0AHU

Konebarenbnass cucrema. CBoOoaHble MexaHuyeckue kojeOaHus. ['apmoHudeckue
konebanus. Ilepuox, wacrora, ammnutyna u ¢aza koneOanuil. IIpyXMHHBIN MasTHHK.
MareMaTHuecKuii MasTHUK. YpaBHEHHWE TrapMOHHMYECKMX Konebanuii. IIpeBpamenue
SHEPruu NpU FTAPMOHHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIC JJIEKTPOMATHUTHBIC KOJICOAHWS B WICATHLHOM
K0JIe0aTEIbHOM KOHTYpe. AHANOTUs MEXAY MEXaHMYECKUMU U 3JIEKTPOMArHUTHBIMH
konebanusmMu. @opmyna Tomcona. 3akOH COXpaHEHUS OHHEPIUHM B  HJICAIBHOM
KoJ1e0aTeIbHOM KOHTYPE.

[IpencraBienue o 3aryxaroumx KojeOaHMsIX. BbIHyXIeHHbIE MEXaHWYEeCKHE KOoJeOaHMs.
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMArHUTHBIE KOJIEOAHUSI.

[Tepemennblil Tok. CHHyCOMJANIbHBIN NepeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIUIUTYHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKECHUS.

Tpancdopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE DIEKTPUUYECKOH DHEPTUH.
DKOJIOTMYECKUE PHUCKU IPHU MPOU3BOJCTBE 3JEKTpo3HEepruu. KynbTypa UCHOIb30BaHUSA
AJIIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HHU.

TexHuueckue YyCTpPOMCTBA U MPAKTHYECKOE MPUMEHEHHUE: JIIEKTPUUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

WccnenoBanue mapaMeTpoB KoyieOaTEIbHON CUCTEMBI (MPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHHK).

HabGmonenue 3aryxaromux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOIeOaHUI.

Hab6monenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumiorpaMmbl - (3aBUCUMOCTH  CWJIBI TOKAa W HANpsOKEHUS OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOAHHHA.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUH PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTU W
KOH/JIEHCATOopa.

Monenb TMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJeOaHUM Tpy3a HA HUTH OT JJIMHBI HUTH U
Macchl rpy3a.

HccnenoBanne mepeMEHHOr0 TOKa B IENM W3 TOCIEN0BAaTEIbHO COETUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60IHbL

Mexannueckue BOJHBI, yciaoBuUs pacrpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHuUs
W JuyirHa BOJIHBL. [lomepeunbie W TmpojosibHBIE BOJHBL WHTEepdepeHuus u maudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.
DNEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI M3JIyYEHHUsS 3JIEKTPOMAarHUTHBIX BOJH. B3aummuas
opueHTtanus BeKTopoB E, B, V B anekrpomarauTHoi BosiHe. CBOMCTBA JIEKTPOMArHUTHBIX
BOJIH: OTpaXKeHHUe, MPENOMIICHUE, Moyspu3anus, nudpakuus, uarepdeperins. CKOpoCcTbh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHe 31eKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIBI pagnoCBsA3M U TeneBuaeHus. Paanonokamnusi.



DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoiiCTBa U NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBass [TUArHOCTHKAa B TEXHUKE U MEAMIMHE, paaap, paguonpuEéMHUK,
TENEeBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacHpoOCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneOG:mromieecs Teno kak UCTOUHUK 3BYKa.

HabGntonenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny v AMPpakiui MEXaHMUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmionenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJIOM W YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTpPaXX€HHE, IMPeIOMIICHUE,
noJisipu3anysi, tudpakuus, HHTepGEepPeHITHS.

Tema 3. Onmuxa

['eomerpuueckas onTuka. [IpsmonuHeiiHOe pacnpocTpaHEHUE CBETa B OJJHOPOJIHOM cpefe.
JIyd cBera. ToYEYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHue u300pakeHHH B IUIOCKOM
3epKajie.

[Ipenomnenue cBera. 3akOHBI TPEJIIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHus. [lonnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroia moJIHOro BHYTPEHHETO
OTpPaXKEHUS.

Hucnepcus cBeta. CnoxkHblii coctaB 6enoro cera. L[ser.

CoOuparomue W pacceuBaromie JITUH3BL. ToHKasg swmH3a. DOKYCHOE pacCTOSHHE W
onThyeckas cuia TOHKOM nuH3bl. [locTpoeHne wu300pakeHU B cOOUpAIONIMX H
paccenBarOMX JUH3aX. PopMysia TOHKON JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.
[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonmnoBas ontuka. Wutepdepenmuss cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBHS
HAOMO/IEeHUsT MakKCUMyMOB M MUHUMYMOB B HMHTEP(EPEHIMOHHOW KapTHHE OT JABYX
cuH(]a3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBHe HAOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB MPHU MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.
[Tonspuszanus ceera.

TexHudeckue yCTpPOWCTBA W MPAKTHUYECKOE TPUMEHEHWe: OYKH, Jiymna, (oroammapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TENECKON, BOJOKOHHAs OMNTHKA, NU(pakirOoHHAS
peméTKa, OISAPON/I.

Llemoncmpayuu

[IpssMmonmHEITHOE pacmpocTpaHeHWe, OTpPaKEHUE M TMpeJoMJIeHHe cBeTa. OnTuueckue
npUOOPBHI.

[TonHOE BHyTpeHHEE OTpakeHHne. MoJiesb CBETOBO/A.

HccnenoBanre CBOMCTB N300paKeHUI B JTMH3aX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucnepcun cera.

[Tomyyenue cekTpa ¢ TOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepenue nokaszaresns IpeaoMIICHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUHN B JIMH3AX.



HabGnronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEILHOCTH

I'paHnLBI IPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTynaTel crienualbHOW Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYJSl CKOPOCTHM CBE€Ta B BaKyyme, NPUHIUII
OTHOCUTEIBHOCTU DUHINTCIHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILCHUE JIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs3b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUs MOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. Gopmyna [Tnanka cBsi3u sHEpPrun (HOTOHA C €ro YaCTOTOW. DHEPIrHs M MUMITYJIbC
doToHa.

OtkpeiTue u wuccinenopanue ¢orordpdekra. Ombitet A. I'. CronmetoBa. 3aKOHBI
dorosadpdexra. VYpaBHenume OiHmTeitHa It dortoaddexra. «KpacHas rpaHUIa»
dotoaddekra.

Hasnenune ceera. Onbrtel [1. H. JIeOenera.

XUMHYECKOe JICHCTBUE CBETA.

TexHUUeCKue YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: (POTONMEeMEHT, (OTOMATIHK,
coNlHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

@010 deKT Ha YCTAaHOBKE C LIMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTordexra.

CBeToaHoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiThl Pesepdopaa mo paccesnuro o -dactui. [lmanerapHas
monenb aroma. Iloctymarel bopa. M3nydyenune u mornomieHue (OTOHOB MPHU MEPEXOie
aToOMa C OJIHOTO YPOBHsSI dHEpruu Ha aApyroil. Bunel criektpoB. CnekTp ypoBHEN 3HEpruu
aToMa BOZOpPOAA.

BonnoBeie cBolicTBa yactull. Bosusl ne bpoinsa. KopmyckynsipHO-BOJTHOBOM Ayaliu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YeHHUE.

TexHudeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIBHBIA  aHaIu3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHeWyaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue nuHEHYaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JI0Ka3bIBaoIINe CJI0)KHOCTh CTpOGHHSI  sJIpa. OTkpbITHE
panuoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocTtaBa pPaJalOaKTUBHOTO
nu3nyuenus. CoiictBa anbda-, 6eTa-, TaMMa-u3ayyeHus. BiusHue paanoakTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.

OTtkpeiTHE TPOTOHA U HeWTpoHa. HykimonHas moxaens snpa [eiizenoepra—Banenko. 3apsi
anpa. Maccooe uncio sapa. M3oTonsl.

Anbda-pacnian. DIEKTpOHHBIH W TO3UTPOHHBIA OeTa-pacmaz. ['amma-usnmydenue. 3aKoH
PaAOaKTUBHOIO pacnaja.



DHeprus CBSI31 HyKJIOHOB B sizpe. SnepHbie cuibl. [ledekT macchr sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl W TEPCIEKTUBHI  SIEPHOM
SHEPTreTUKHU. DKOJOTUYECKUE ACTICKTHI SJI€PHON SHEPTETUKHU.

OnemeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HaOMIOEHUS U PETUCTPAIIUHU HIIEMEHTAPHBIX YACTHII.

@dyHIaMeHTallbHbIe B3auMOJIeHCTBUS. EnuHCTBO (pr3nueckoil KapTHHBI MUpA.
TexHnuyeckue ycTpolcTBa M NMPAKTUUYECKOE NPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH

Otanbl  pa3BUTHUS  acTpoHoMuUM. llpuknagHoe W MHUPOBO33PEHYECKOE 3HAYEHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.
Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. /[marpamma «CHEKTpaJIbHBII KJIacC — CBETUMOCTB). 3BE3JIbI
[JIaBHOM I10CJIEJOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIsl 3BE3] IVIaBHOU
IIOCJIEA0BATENbHOCTU. BHyTpeHHee crpoeHue 3BE31. COBpPEMEHHBIE INPEACTABIEHUS O
IPOUCXO0XKACHNUHU U 3Botoluu CoslHLa U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Muneunsiii [1yTe — Hama ['anaktuka. [lonoxenue u nuxenue Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpaxX rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa60ma. Pasberanue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe u3nyueHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenns HEBOOPYKEHHBIM TJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUI OIpeJeNeHus] MOJO0XKEeHHUs HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyymiapus 1 sipkue 3BE3/bI.

HaGnronenus B teneckon JlyHsl, mianetr, Mneunoro IlyTu.

O0o0maroniee NOBTOpeHHE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMaIbHOH M
THYECKON cdepax AEsTeNbHOCTH YelOBEKa, POjb U MECTO (DU3MKM M acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pojib (u3nyeckod Teopuu B (HOPMHUPOBAHUU
IpecTaBiIeHu o0 (U3MUECKON KapTUHE MHpa, MecTOo (U3MYECKOW KapTUHBI MHpa B
00111eM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEJICTABICHUM O IPUPOJIE.
MexnpeameTrHbie CBSI3H

N3yuenmne kypca ¢uszuku 6a3oBoro ypoBHA B 11 Kilacce ocCymIecTBIS€TCS € y4&TOM
COJIepKaTeNbHBIX MEXIIPEJAMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonwsimusi, CBS3aHHBbIE C W3YYEHHEM METOJOB HAyYHOTO ITO3HAHUS:
SIBJICHUE, HAYYHBIHA (akT, rUmoTes3a, puznyeckas BeIMYUHA, 3aKOH, TEOpHs, HaOII0IeHuE,
SKCIIEPUMEHT, MOJAEIIUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUI, TPUTOHOMETpUYECKHe (YHKIHHU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECCTBO, BEKTOPBI U UX
IIPOCKIMM Ha OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB, IIPOM3BOJHBIE 3JIEMEHTAPHBIX



(GyHKUIMH, TPU3HAKK 110100US TPEYrOJIbHUKOB, ONpPEeNeHHE TUIOIAAN IUIOCKUX (QUryp u
00BEMa Tell.

buonoeus: snekrpuueckue sBICHHUA B JKUBOM IpUpOie, KojeOaTelbHbIE [BUKEHUS B
JKUBOW IIPUPOJE, ONTUYECKUE SBICHUS B )KMBOM IPUPOJE, ACUCTBUE paJUallil Ha JKUBBIC
OpraHU3MBlI.

Xumus: CTPOGHHE AaTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TEl,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.
l'eoepaghus: mMarHUTHBIE TONIOCA 3€MITH, 3aJIE)KM MAarHUTHBIX PyA, (GOTOCHEMKA 3€MHOM
IIOBEPXHOCTH, NPEJCKA3aHUE 3€MIICTPSACECHUM.

Texnonozus: TUHUM JIIEKTPOIEPENayd, T€HEPATOP IIEPEMEHHOIO TOKA, JJIEKTPOJBUIATEINb,
UHIYKIMOHHAs 1e4b, pajap, paluoNpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBYU-neus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Pusnka» Ha ypOBHE CpeaHEro oOuiero oOpa3oBaHHs
(6a30BBIl  ypOBEHB) JODKHO OOECHEYHTh JIOCTHIKEHUE CICAYIONIMX JHUYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS ydeOHOro mpeamera «Du3nKay TOKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarIIMXCS PYKOBOACTBOBATHCA C(HOPMUPOBAHHOM
BHYTPEHHEN MO3ULMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHUEHTALMM, IMMO3UTHUBHBIX
BHYTPEHHUX YyOEKIEHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO
0011ecTBa, paCHIMPEHHE >KMU3HEHHOTO ONBbITa M OIbITa JACSITEIBHOCTH B TIpollecce
peanu3anyi OCHOBHBIX HAMpPAaBJICHUU BOCIUTATEIBHON EATEIHbHOCTH, B TOM YKCIE B
YacTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOPpMUPOBAHHOCTh  TPAKAAHCKOM TO3WMLMU  OOYydaroImerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOI'O YJICHA POCCUHCKOT0 00IIECTBa;

NPUHATHE TPAJAUIMOHHBIX OOIICYETOBEYECKUX TYMAHUCTHYECKUX M JIEMOKPATUUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSTCILHOCTh B WHTEpECax TPakIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

yMEHHE B3aMMOJICUCTBOBATh C COIMAIBHBIMH HWHCTUTYTaMHU B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOM JI€ITETbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXKEHHUSIM POCCHUHUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JEATEIHLHOCTH YUEHOTO;
OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYILIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

WHTEpPEC K pa3iuuHbiM chepaM npodhecCHOHATBHOW ACSITENBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3MKOW M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP OymyIIei
po()eCCUU U PeaTM30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMo00pa3oBaHHUIO B 001acTu (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(hOPMHUPOBAHHOCTh DIKOJOTHYECKON KYJIbTYphl, OCO3HAaHHE TJOOATBHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE M OCYIIECTBIICHUE ACHCTBUN B OKPY’KAIOIIEW Cpele Ha OCHOBE 3HAHUSA
1esaeil yCTOHYMBOTO Pa3BUTHSI UETIOBEUECTBA;

paclIMpEeHHe OMNbITa JEATEJIbHOCTH HKOJOTMYECKOM HAMpPaBICHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAHUN TI0 (pHU3mKe;



7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOH N1eATeNbHOCTH, TOTOBHOCTh B Ipoliecce U3yyeHUus (HU3NKU
OCYILECTBIIATh MPOEKTHYIO M MCCIEI0BATENbCKYIO JEATENbHOCTh WHAMBUIYAIbHO U B
rpynme.

METANPEJMETHBIE PE3YJIbTATHI

[Mo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

CaMOCTOSITENILHO (OPMYIUPOBATh W aKTYaJHM3UpOBaTh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIIATH SN JeATSIILHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBACMBIX (PU3NYCCKUX SIBICHUSAX;
pa3pabarhIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a HMEIOIIUXCSI MaTEPHATLHBIX
U HEMaTePUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JCSITEIHHOCTh, OICHUBATH COOTBETCTBHE PE3YJIBTATOB IEJISAM,
OIICHMBATh PUCKH MOCJICICTBUN ACSITSIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPaOOTy B YCIOBHSX PEATbHOTO, BUPTYyAIBHOTO |
KOMOMHHPOBAHHOT'O B3aUMOICHCTBHS;

pa3BHBaTh KPEATHUBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

Ba3oBble Hcciie10BaTeILCKHE AeHCTBYS

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOYEBBIMHU TIOHATHUSMU W METOJAMH (PU3NYCCKOM
HaYKH;

BJIQJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEICKON W MPOSKTHOM JIEATEeIHLHOCTH B OOJIACTH
(bu3HUKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS
3a/1a49 (PU3NIECKOTO COIeP KaHUS, TPUMEHECHUIO PA3IMYHbIX METOJIOB IIO3HAHUS;

BIIQ/IETh BUJAMH JESITEIHHOCTU IO TMOJTYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluH,
peoOpa3OBaHUI0 U TPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX CHUTYalHsX, B TOM YHUCIIC TIPH
CO3aHMU YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH  TIPUYUHHO-CJICJICTBEHHBIC CBS3M W aKTyaJIM3WpOBaTh 3ajady, BBIIBUTATH
TUIOTE3y €€ pelleHusi, HaXOIUTh apTyMEHTHI Ui J0Ka3aTelbCTBa CBOMX YTBEP)KIICHUH,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

AHATM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KpUTHUECKH OIICHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON NEATENIHHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKWY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HECATSIIEHOCTH,
YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIC TOXO/IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PabGora ¢ unopmanmeii:

BJIQ/ICTh HABBIKAMH TOJIy4eHUs WHGOpMAIUU (PU3UUYECKOTO COJEPKaHUS M3 MCTOYHHUKOB
pa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBIIATH TOWCK, aHAJIW3, CHCTEMAaTH3aIlui0 |
MHTEPIIPETANIO HHPOPMAIINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHNN KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTraHU3aIMOHHBIX 33/1a4 ¢ COOJIIOICHUEM



TpeOOBaHUI ASPrOHOMUKH, TEXHHKH OE€30MaCHOCTH, THTHEHBI, PECypcocOepeKeHuUs,
IPaBOBBIX U AITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUYECKOTO COJCpKAHUS B PA3IUYHBIX (dopMarax ¢ ydETOM
Ha3HaueHUs WHQPOpPMAMKM M LENEBOW ayJUTOpUH, BHIOMpas ONTUMAIbHYIO (opMy
NPECTABICHUS U BU3yaJIH3allHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JNESATEIILHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYaIlMi U CMSATYaTh KOH(QIUKTHL;
pPa3BEPHYTO M JIOTUYHO H3J1araTh CBOKO TOYKY 3PEHHUS C HCIOJb30BAHHEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;
BbIOMpATh TEMATHKy M METOJIbl COBMECTHBIX JECMCTBUI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

NPUHUMATh LI€JIM COBMECTHOW JI€ATEIIbHOCTH, OPraHU30BBIBATH M KOOPAUHHUPOBATH
JICUCTBUA MO €€ JOCTUKEHUIO: COCTABIIATh IUIAH ACHCTBHUM, pACHPEACIISITh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KaXKJIOTO YYaCTHHUKA KOMaHbl B OOIIMIA pPe3ybTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TMPOEKTHI, OIEHUBATh WJIEU C TO3UILMUA HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JWYHBIX CUTyalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC YHHUBepCaJIbHbIC Y4eOHbIE 1eiiCTBUS

Camoopranusaunus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATEILHOCTh B 00JacTh (PU3UKH U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTABJIATh IUIAH PENICHUS PACUETHBIX M KAueCTBEHHBIX 3a]ad, IJIaH
BBIMIOJTHEHUSI TPAKTUYECKOM paboThl € Y4YETOM HMEIOLIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM;

pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha CeOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh  (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULIMHA B oOnactu  (pusmkwy,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlHMsiM, BHOCUTh KOPPEKTHBHI B JCSATEIHHOCTH, OIICHWBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HAaBbIKAMU MO3HABATEIbHOW peQUIeKCHH KaK OCO3HAHUSI COBEPIIAEMbIX JAEHCTBHI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalllu, BBIOOpa BEPHOTO PELICHHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKEHHUIO;
MIPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX MPU aHATN3€ PE3YIhTATOB JICITEIBHOCTH;
MPUHUMATH CeOsl, TOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEITEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.



B mporiecce 10CTHIKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPAMMBI TI0 (PU3UKE TSt
YpOBHS CpeAHero oOmero oOpa3oBaHus y  OOYy4YaloONUXCS  COBEPIICHCTBYETCS
SMOIMOHAIBHBINA MHTEJUICKT, IIPEAIOIararoifid ¢(hOpMHUPOBAHHOCTE:

CaMOCO3HaAHHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE dMOILIMOHAIBHOE COCTOSHHE,
BUJICTh HAIIPABJICHUS Pa3BUTHs COOCTBEHHON SMOIMOHAIBHON cephl, ObITh YBEPECHHBIM B
cebe;

caMOpEeryJIMPOBaHMUS, BKJIIOYAFOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATD
OTBETCTBEHHOCTH 32 CBOE MOBEJCHHUE, CIIOCOOHOCTh aIallTUPOBATHCSA K AMOIMOHAIBLHBIM
WU3MEHEHUSM U TPOSBJISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHUBAIMM, BKIIOYAIONICH CTpPEMIIEHUE K JOCTHKCHHIO LEIH U YCIEXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JCHCTBOBATH UCXOS M3 CBOUX BO3MOYKHOCTEH;
AMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh MOHHUMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
VYHUTBIBATh €r0 MPH OCYIIECTBICHHH OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO U
COTIePESKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JAPYTHMHU
JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy obyuenus B 10 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAOLINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPHUMEPax pPojb U MeCTO (U3MKHA B (POPMHUPOBAHUHM COBPEMEHHOM
Hay4HON KapTUHBl MHpa, B Ppa3BUTUM COBPEMEHHOM TEXHMKM M TEXHOJOIWH, B
IPAKTUYECKON AESITEIbHOCTH JIIOJIEH;

YUUTBIBaTh T'PAaHUIBI MPUMEHEHHUsS H3YYCHHbIX (PU3MUECKUX MOJENeH: MmarepuaibHas
TOYKa, WHEpIHalbHAs CUCTeMa OTCY€Ta, aOCOIIOTHO TBEPAOE TENO, HAEalIbHBIA ras,
MOJIEJIN CTPOEHHUS ra30B, JKUJKOCTEN U TBEPABIX TN, TOUCUHBIN MIEKTPUUECKUH 3apsi IPU
petieHny GU3NUEcKuX 3aaay;

pacrio3HaBaTh (hu3nyecKue sBJIeHUs (Tpouecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKON Teopuun CTpOECHUS BelIeCTBa u
NIEKTPOJMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE JBH)KEHUE,
CBOOOJHOE MaJCHHE TeJ, JBWKEHUE MO OKPYKHOCTH, MHEPLHMs, B3aUMOJCIHCTBHE Tel,
muddy3us, OpOyHOBCKOE ABHKEHHE, CTPOCHHE KHMJKOCTeH W TBEPIBIX TEJ, U3MEHEHHE
o0béMa Ten mpu HarpeBaHUM (OXJaXIEHUHM), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCALlNs, TUIABJIEHUE, KPUCTAJUIN3alUsl, KUIIEHUE, BIAXKHOCTh BO3/YXa, NMOBBILICHHE
JABJICHUs ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEX]y IapameTpamMu
COCTOSIHUS T'a3a B U30IIPOLIECCaX, MIEKTPU3ALNS TN, B3aUMOJECHCTBHUE 3aps10B;
OMKCHIBaTh MEXaHHUYECKOE IBHKEHHE, HCIONb3ys (HU3MUECKHe BEJIWYUHBI: KOOPAMHATA,
IyTh, TEPEMEIIEHNE, CKOpPOCTh, YCKOpPEHHE, Macca Tejla, CHJIa, HMIYJbC Tena,
KMHETUYecKasi SHeprus, NOTeHUUalbHAasl SHEPrusi, MexaHnueckas pabora, MexaHHUYecKas
MOIITHOCTh; MPU OMHUCAHUU IPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS U €IUHUIBI, HaXOAUThb (OPMYIIbI, CBS3BIBAIOLINE JaHHYIO
(u3nYecKyIo BEIMYUHY C IPYTUMHU BEIUYUHAMUY;

ONKCHIBaTh H3YYEHHBIE TEIUIOBbIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHUS, HCIOIb3Ys
¢u3nueckue BEIMUYUHBL: JaBlIEHHE ra3za, TeMIleparypa, CpeAHss KUHEeTH4YecKas SHEprus
Xa0TUYECKOTO JABM)KEHUS MOJIEKYJI, CPEHEKBAPATUYHAs! CKOPOCTh MOJIEKYJI, KOJTUYECTBO
TEIUIOTHI, BHYTpPEHHsISI SHeprus, pabora ra3za, KOd(QQHUIMEHT TIOJIE3HOr0 JeHCTBUA
TEIUIOBOTO JIBUraTelis; IpU ONHUCAHWU TPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICIT
UCMOJIBb3YEMbIX BEIUYMH, HMX OOO3HAYeHWs U EAMHUIBI, HaXOTuTh (OPMYIIbI,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETMUUHAM;



OINUCBIBATh M3YUYECHHBIE JJICKTPUUYECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUECKHE SIBICHUS
(Tporiecchl), UCHONB3YsT (PU3UUECKUE BEIMYMHBL: AJICKTPUUSCKUH 3apsf, JICKTPUYECKOE
1oje, HampspKEHHOCTh IOJIs, IOTEHIHMal, Pa3HOCTb IOTEHIHUAJOB; IPU ONUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIIOJIB3YEMBIX BEJIHMYWH, HX 0003HAYCHHS U
€IMHUILIBl; YKa3bIBaTh (POPMyJibl, CBA3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIUYUHY C
JpYTMMH BEIMYMHAMY;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBJICHUS, UCHOJb3Yys (pU3MUecKHe 3aKOHbI U
IPUHLIMIIBL: 3aKOH BeceMupHoro tsarorenus, |, 1l u 11l 3akons1 HetoToHA, 3aK0H coxpaHeHUs
MEXaHUYECKOW SHEPruM, 3aKOH COXPAHEHUS HUMITyJbCa, HNPUHLUI CYHNEpHO3ULHU CHII,
IPUHLMII PABHOIPABUS WHEPLMAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KUHETUUYECKYIO
TEOPHUIO CTPOCHHUS BEILIECTBA, I'a30Bbl€ 3aKOHbBI, CBA3b CpPEIHEH KMHETHUYECKOW 3HEpruu
TEIUIOBOTO  JIBUJKEHUS MOJIEKYJl C aOCOJIOTHOM TEeMIepaTypoil, NeEpBbIA 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kynona, mpu 3Tom
pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHUE W
yclioBus (TpaHUIIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIMIIBI AEUCTBUS MAalllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nyaTrh yciaoBUs UX O€30MaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM,

BBIMOJIHATh JKCIIEPUMEHTHI 10 HCCIECIOBAHUI0 (U3NYECKUX SIBICHHMH W TIPOILECCOB C
UCIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX M3MEpPEHUH, Npu 3TOM (OpMYIHPOBATH
npobiemy/3agady M THIOTE3Y YYeOHOrO OKCIEpUMEHTa, cOoOMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PY0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;
OCYILECTBIISITh TPSIMbIE M KOCBEHHBIC W3MEPEHUs (U3UUECKUX BEIMYHH, TPU STOM
BBIOMPATh ONTUMAJIbHBIN CIOCO0 U3MEPEHHs M UCHOJIb30BaTh U3BECTHBIE METOABI OLICHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3UUYECKUMHU BETMUMHAMHU C UCIIOJIb30BAaHUEM IIPSIMbIX
U3MEpPEHUI, TpU O3TOM KOHCTPYHUpPOBaTh YCTAaHOBKY, (PUKCUPOBATh PE3yJIbTATHI
MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEJIWYMH B BHJE TaOIUIl U TpauKOB, AeiaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

coOuoiaTh MpaBwiia 0€30MacHOro TpyJda NpH NPOBEICHUM HCCIEAOBAaHUI B pamKax
y4e0HOro HKCIEpPUMEHTa, Yy4eOHO-MCCIIEI0BAaTENbCKOM U IMPOEKTHOM JEATENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOPaTOpHOro 000pYyIOBAHUS;

pemath pacy€THble 3aJaud C SIBHO 33JaHHOM (DU3MYECKONM MOJEIbI0, HCIOJIb3YS
¢u3nyeckue 3aKOHbl M TPUHIMIIBL, Ha OCHOBE aHAJIW3a YCJIOBHUS 3a7ayd BbIOMpPATh
(bu3NYECKYI0 MOJIENb, BBIIEHATh (PU3NUYECKUE BETUYUHBI U (OPMYIIbl, HEOOXOAUMBIE IS
e€ peuieHus, NMPOBOJUTH PacdE€Tbl M OLEHUBATh DPEATBHOCTH IOJYYEHHOTO 3HAYCHMS
(U3UYECKON BEIMYUHBL;

pelaTe KauyeCTBEHHBIE 3a/layd: BbICTpauBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LEMNOUYKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HYECKHUE SBIICHUS,
UCMOJIb30BaTh TPU  pEIIeHMH YYeOHBIX 3aJad COBpPEMEHHbIe HH(OPMALMOHHBIE
TEXHOJOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMM U MPECTABICHUS YUeOHON
U HAY4YHO-TIONMYJSIpHOW MHGOpMAIMM, TOJyYEeHHOH U3 pa3IM4YHBIX HMCTOYHHUKOB,
KPUTHYECKH aHAIU3UPOBATh MOTy4aeMy0 HHPOpMaIIHIO;

NPUBOANUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;
UCMOJIb30BaTh TEOPETUYECKUE 3HAHWS 10 (U3MKe B TOBCEIHEBHOW IKM3HHM JUIf
oOecrieueHrs 0€30MacHOCTH TpU  oOpamieHud ¢ nOpubopaMu U TEXHUYECKHUMH
YCTPOMCTBAMHM, JUIi COXPAaHEHHs 370pPOBbS U COOJIIOJCHHS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPYIKAIOLIEN CPENE;

paboTaTh B IpyMIie C BHIMOJIHEHHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh paboOTy
IPYNIbI, PAalMOHAIBHO PACHPENENATh OOA3aHHOCTU M IUIAHMPOBATH JEATEIBHOCTh B



HECTAHJAPTHBIX CUTYalMsX, AI€KBATHO OLICHUBATDH BKJIAJ KAXKI0T0 U3 yYaCTHUKOB TPYTIIIBI
B PEIICHUE PaCCMaTPUBAEMO TPOOIEMBI.

K koHny oOydenus B 11 kiacce npeaMeTHble pe3yibTaTbl Ha 6a30BOM YpPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHU:

J€MOHCTPUPOBATh Ha MpPUMEPax pojib U MeCTO (U3MKU B (POPMUPOBAHUHM COBPEMEHHOM
HAay4YHOW KapTUHbl MHpA, B pPa3BUTUM COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B
IPAaKTUYECKON JIEATEIIbHOCTU JIIOJIeH, LEeIOCTHOCTh U €AMHCTBO (DPU3MYECKON KapTHUHBI
MUDA;

YUUTBIBaTh TPaHUIbl [PUMEHEHUS HW3YYEHHbIX (GU3NYECKUX MOJeNel: TOYEUHBIH
AIIEKTPUYECKUI 3apsijl, JydY CBETa, TOYEUHBIM MCTOYHMK CBETA, SiAEpHAs MOJIENb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO s1/ipa IIPU PEeLIeHUN (GU3UUECKUX 3a]1a4;

pacrno3HaBath (pU3UYECKHe SBJICHUS (TPOIECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKNA M KBAaHTOBOM (DU3MKM: 3JIEKTpUUYECKash MPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XMMMUYECKOE, MAarHUTHOE JE€HCTBUS TOKa, B3aUMOJEHUCTBUE MAarHUTOB,
JJIEKTPOMAarHuTHasi MHAYKLHSA, ACHCTBHME MAarHUTHOIO IO Ha INPOBOJHUK C TOKOM M
JBIKYILIUICS 3apsl, OJJIGKTPOMAarHUTHbIE KoJieOaHWsI U BOJHBI, HPSIMOJUHEIHOE
pacrpoCTpaHEeHUE CBETa, OTpakeHHe, NpeJIoMIIeHHE, HHTepdepeHIus, Iudpakuus u
NOJISIpU3alUsl CBETa, IUCHepcHst cBeTa, (oTodnektpuueckuii dpdext (hoTorddexr),
CBETOBOE  [IaBJICHHE, BO3HMKHOBEHHME JIMHEHYAaTOrO CIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAas paJl0aKTUBHOCTb;

OIKCBIBATh M3YYECHHbIE CBOWCTBA BELIECTBA (IJIEKTPUUYECKHE, MAarHUTHBIC, ONTUYECKHE,
AIIEKTPUYECKYIO IPOBOJAMMOCTb PA3JIMYHBIX Cpel) U DBJICKTPOMArHUTHbBIE SIBJICHUS
(mporuecchl), HUCMONb3ys (U3NYECKHE BEJIWYMHBL: 3JEKTPUUYECKUM 3apsl], CHiIa TOKa,
AIIEKTPUYECKOE HANpPSIKEHUE, AIIEKTPUYECKOE COINPOTUBIEHUE, PA3HOCTh MOTEHIHAJIOB,
JIEKTPOJBIDKYILAS CUjla, paboTa TOKA, MHIYKIMsI MarHUTHOIO MOJs, cuila Amrepa, cuia
JlopeHnia, MHAYKTMBHOCTh KaTYyIIKH, SHEPrUs 3JIEKTPUUYECKOIO0 M MarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KojeOaHui B KojeOaTeNTbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B IIpolecce
FapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX KojeOaHul, (OKYyCHOE DPACCTOSIHHME M ONTHYecKas
CHJIa JIMH3BI, IIPU OMHUCAHUU MPABUIBHO TPAKTOBaTh (PU3MUYECKHH CMBICI HUCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHUS M €IWHUIIbl, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(u3HnYECcKyI0 BEIMYMHY C IPyTUMHU BEIUYNHAMUY;

ONMCHIBaTh M3YyYEHHBIE KBAHTOBbIE SIBJIEHUS W TIPOLECCHI, MCIONb3Yys (PU3NUECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTa CBETA, DHEPTHUA U
UMIyJbC (OTOHA, MEPUOJI MOSypacnaaa, FHEPrusl CBSA3M aTOMHBIX siep, MPH OMUCAHUU
NPaBUIbHO TPAKTOBATh (PU3MUYECKHH CMBICT HCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAYCHUS U
€MHMIIBI, YyKa3bIBaTh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C
JPYTUMH BeJTMYMHAMHU, BEIYUCIATH 3HaUCHHE (PU3NUECKOIN BETMUNHBL;

aQHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBIEHUS, UCHOIb3ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL 3ak0OH OMma, 3aKOHBI IOCIEN0BAaTENBHOIO M NApauIEIbHOIO COEIUHEHMS
MPOBOJHUKOB, 3aKkoH Jxoyns—JIeHna, 3akoH SJEKTPOMarHUTHOM WHAYKIWH, 3aKOH
IPSIMOJIMHEMHOTO  pAacIpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXXEHWsS CBETa, 3aKOHBI
IIpPEeJIOMJIEHUSI CBETa, ypaBHeHHME OuHIITEeNWHa i (oTodddexTa, 3aKOH COXpaHEHUS
SHEPIrUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO 3apsia, 3aKOH
COXpaHEHHs MAacCOBOr0 4Mcia, MocTyjaThl bopa, 3akoH pagnOakTUBHOTO pacmaaa, Mmpu
3TOM DPa3IUYaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAKEHHE U
yCIoBHS (TpaHUIlbI, 00J1aCTH) TPUMEHUMOCTH;

ONpEEIATh HANpPaBICHUE BEKTOpAa MHAYKIMM MAarHUTHOTO IOJIS NPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OIHUCHIBATh N300paskeHNe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;
BBINOJIHATh 3KCIIEPUMEHTBl 10 MCCIEIO0BAHUIO (U3NYECKUX SIBICHHH M TPOLIECCOB C
UCTIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEpEHUil: TNpu 3ToM (HOpMYIHPOBAThH



npoOiemMy/3ajady W THIOTE3y YYEOHOro OKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PY0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOAKI;
OCYUIECTBIISITh NPSIMbIE M KOCBEHHbIE HM3MEPEHUS (U3MUECKUX BEJIUYUH, IMPH 3TOM
BBIOMPATh ONTHUMAIBHBIN CIIOCO0 M3MEPEHUS M UCIOIb30BATh U3BECTHBIE METO/IbI OLICHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEJIMYUH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUN:
OpyU OSTOM KOHCTPYHMPOBAaTh YCTaHOBKY, (DUKCHPOBATh pPE3yJIbTAaThl IOJYYECHHOM
3aBUCHUMOCTH (DU3MUYECKUX BEIWYUH B BUAEC TAONWI] W TpauKOB, JETaTh BBIBOABI IO
pe3yJibTaTaM HCCle0BaHNUS;

coOmoaTh MpaBwiia OE30MacHOTO TpyJda NPH TNPOBEICHHHM HCCIEAOBAaHUN B pamKax
y4eOHOro HKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U IMPOEKTHOM JIEATENIbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaTOPHOTO 000PYIOBAHUS;

pemiate pacuéTHhIE 3aJaud C SBHO 33JaHHON (U3MUYECKON MOJEbI0, HUCHOIB3YS
¢u3nveckne 3aKOHBI W TIPUHIMIIB, Ha OCHOBE aHAJIM3a YCJIOBHUS 3a7addl BHIOMPATh
bu3UYECKyI0 MOJIeTb, BBIICIATh (PU3UUECKUE BETUYUHBI U (DOPMYIIbI, HEOOXOAUMBIE IS
e pemeHus, MPOBOIUTH PAcU€Thl M OICHWBATh PEATBHOCTh MOJYYCHHOTO 3HAYCHHUS
bu3nYeCcKOil BENTUYMHBL;

pemaTh KaueCTBEHHBIC 3a/la4d: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUUBYIO ILIEMOYKY
paccyXJIeHUI ¢ OMOPOi Ha U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;
UCTIONB30BaTh TIPH  PpEIICHHH YYeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMALMOHHBIC
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMM U MPEACTABICHUS YU4eOHON
U HAYYHO-TIONMYJSpHOW HHMOpMAIMH, TIOJyYCHHOH U3 pa3MYHbIX HMCTOYHHUKOB,
KPUTHYECKH aHATH3UPOBATH MOTYy4aeMyr0 HHPOPMAIIHIO;

OOBSCHSATH MIPUHIIMITBI ACHCTBHS MAIIUH, TIPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3IndyaTh
YCIIOBUS UX 0€30MacHOT0 UCTOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJIUTEH TIPUMEPHI BKJIAJa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BHUTHE
HAayKd, B OOBSCHEHHE TPOLIECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE TEXHUKH W
TEXHOJIOTHIi;

UCIIONIb30BaTh TEOpPETHYECKHe 3HaHUS 1o (U3MKe B TOBCEAHEBHOW JKU3HU JUIS
oOecrieueHus 0€30MacHOCTH NpuU  oOpalieHud ¢ nOpubopaMu M TEXHUYECKHUMHU
YCTPOMCTBaMHM, JUIi COXPaHEHHs 370pOBbS U COOJIIOJEHHS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPYIKAIOLIEN CPENE;

paboTaTh B rpyMIE C BHIMOIHEHUEM PA3IMYHBIX COIMANBHBIX POJIeH, TIIAaHUPOBATh PabOTy
TPYIIIBI, PalMOHAIBHO PACHpPEIeNsaTh OOS3aHHOCTH M ITUIAHHPOBATH NEATEIFHOCTH B
HECTaH/IaPTHBIX CUTYAIIHSIX, a/IEKBATHO OLIEHWBAThH BKJIAJ] KQXKI0TO U3 YUACTHUKOB TPYIIITHI
B PEIICHHE pacCMaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue  pa3iejioB H  TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEIBHBIE
padoThI padoThI pecypesI
Pa3nen 1. PDU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 Enbmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubnnoreka HOK
2.1 Kuremarnka ° https://m.edsoo.ru/7f41bf72
bubnuoreka [HOK
22 Hunanika ! https://m.edsoo.ru/7f41bf72
bubnnoreka HOK
2.3 3aKOHBI COXPAHECHHS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OcHOBBI MOJIEKYJIIPHO-KMHETUYECKOMN 9 1 bubnuoteka [HOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnuorexa HOK
3.2 OcroBb! TEPMOHHAMIIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. bubnuoreka [HOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubnuoTeka [HOK
4.1 DIEKTPOCTATHIE 10 ! https://m.edsoo.ru/7f41bf72
4.2 [TocTrosiHHBIA dnekTprueckuid ToK. Toku B | 12 1 bubnnoreka [HOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

‘ pa3IMYHBIX Cpelax

https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22
PeszepBHOe Bpemsi 2
OBILEE KOJIMYECTBO YACOB 1o 68

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72

11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
o HaumenoBanue pa3aenos U TeM (uudposbie)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaKTI/I‘lCCKI/Ie 0Bpa30OBaTEIBHBIE
padoTbI padoThI pecypes
Paszpen 1. JIEKTPOIMHAMUKA
11 MaruutHoe noJie. DJIeKTpOMarHuTHasI 11 1 3 bubnuoreka HOK
' WH]TYKIIHs https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHnueckue u SNCKTPOMATHUTHBIC o 1 bubnmnoreka HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
bubnuoreka LHOK
2.2 MexaHuuyeckue U 3JeKTPOMarHUTHHIE BOJHBL O 1 hitps://m.edsoo.ru/7f41c97¢
bubnuoreka HOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHY OTHOCHUTEJBHOCTH
31 OcHOBBI CIIELIMAIBHOMN Teopun 4 1 bubnmnoreka HOK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuortexa HOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 hitps://m.edso0.ru/7f41c97¢
bubnuoreka LHOK
42 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97c
bubanoreka [HOK
4.3 ATOMHOE 571pO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU



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

bubnuoreka LHOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pazngen 6. OBOBLIAIOLIEE IOBTOPEHUE

bubnmnoreka OK
6.1 Obo0maiomee nosTopeHHe 4 https://m.edsoo.ru/7f41];31970
Hroro no pazaeny 4
PezepBHOE BpeMms 3
OBILEE KOJIMYECTBO YACOB 1o 68

[NPOT'PAMME



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

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA
METOJIWYECKHAE MATEPHAJIBI IUISI YYUTEJS

LIUPPOBBIE OBPA30BATEJIbHBIE PECYPChI U PECYPChI CETU UHTEPHET



