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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHorOo mipeamera «Duszmka» (0a30BbI YpOBEHB) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMsI COCTaBJeHa Ha OCHOBE TpeOoBaHMII K pe3ysibTaTaM OCBOCHHS IMPOTPAMMBbI
cpeanero obmero obpaszoBanus dexepalbHOrO TOCYAAPCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa
cpenHero obmiero oopaszoBanus (nanee — DI'OC COO), DenepasibHOI 00pa30BaTEIHLHON MTPOTPAMMEI
cpennero obmero obpazoBanus (manee — POII COO), denepanbHON pabodyel MPOrpaMMbl IO
yueonomy npeamety «Dusuka» (6a3oBbii ypoBeHb) (manee — OPII «Duszuka» (6a30BbIl YPOBEHB)
a TaK)Ke OPUEHTHPOBaHA Ha IIEJIEBBbIC NMPHOPHUTETHI, cHopMyTupoBaHHbIE B (hernepabHOM paboueit
porpaMMe BOCTIUTAHHS.

Copep:xanue pabouell mporpammbl HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa yyammxcs 10—11 knaccoB mpu o0yueHun ux gusuke Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOrO moaxoja. Ilporpamma cootBerctByer TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METa-TPeAMETHBIM pe3ysibTaTaM OOY4YeHHS, a TaKkKe
YUUTHIBAET HEOOXOIMMOCTh peann3alii MEeKIIPEIMETHBIX CBs3el (PU3MKU C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMU TpeaMeTamMu. B Hell ompenenstoTcs OCHOBHBIC IeNM HM3y4eHUs (PU3UKU Ha YpOBHE
cpeaHero o0mero o0pa3oBaHusl, IUIAHUPYEMBIE PE3yJIbTaThl OCBOSHUS Kypca (U3UKU: JIUIYHOCTHEIC,
MeTarpeMEeTHBIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[Ipu pazpaboTke paboueii mporpaMMbl B TEMaTHYECKOM TUIAHUPOBAHUH YUYTEHBI BO3MOXXHOCTH
UCIIOJIb30BAaHUS DJIEKTPOHHBIX (LU(PPOBBIX) 00pa3oBaTENbHBIX PECYPCOB, SBIAIOIIUXCS Y4eOHO-
METOAMYECKUMH MarepuajaMu (MyJIbTUMEIUHHBIE MPOrpaMMbl, JJIEKTPOHHBIE YUYEOHUKH W
3aJJauHUKH, ODJIEKTPOHHBIE OWONMOTEKH, BHPTyaJbHBIE JAOOPATOPHH, WIPOBBIE MPOTPAMMEI,
KOJIJIEKIIMH IHU(POBBIX 00pa30BaTEeNIbHBIX PECYPCOB), PEATN3YIOIIMMHU JUIAKTHYECKHE BO3MOXKHOCTH
UKT, conepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00 00pa3oBaHUU.

OBHIASA XAPAKTEPUCTUKA YYEBHOT O ITIPEJIMETA «®U3UKA»

®du3nka Kak HayKka O Hambosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYINAas B KauecTBE y4eOHOTO
npeaMera B IIKOJIE, BHOCUT CYIECTBEHHBIM BKJIQJ B CHUCTEMY 3HAHHUH 00 OKpYXarolleM MHpE.
HIkonbHBIN Kypc GU3UKU — CHUCTEMOOOPA3YIOLINH Il €CTECTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (PH3MUYECKUE 3aKOHBI JIGKAaT B OCHOBE MPOIECCOB W SBICHHI, HM3y4aeMbIX XHUMHEH,
ouosoruet, ¢puznueckoil reorpadueit u actpoHomuen. Mcrnonp3oBaHME W aKTUBHOE MPUMEHEHHUE
(¢u3NUecKUX 3HAHUM OIpeaenseT XapakTep M pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOTuWd B cdepe
OHEPTeTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MONYYCHHs HOBBIX MATE€pHAIOB C 3a/JlaHHBIMH
cBoiicTBaMM W JAp. M3ydyeHue (U3UKM BHOCUT OCHOBHOW BKJIaJ B (DOPMHPOBAHHE E€CTECTBEHHO-
HAyYHOUW KapTUHBI MUPA yYaluXxcs, B GOPMHUPOBAHHE YMEHHI TPUMEHSTh HAyYHBIH METO,T TTO3HAHUS
IIPH BBITTOJIHEHUU UMH Y4€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca GpU3UKHU cpeiHel IIKOJIBI OJIOKEH Psil UAeH, KOTOpbIe MOXKHO paccMaTpuBaTh
KaK MPUHITUIBI €r0 TOCTPOCHUSI.

WNnes nenoctHocTH. B COOTBETCTBHM € HEW KypC SIBISETCA JIOTMYECKHM 3aBEPIIEHHBIM, OH



COZICPKUT MaTepHajl M3 BCEX pa3enoB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHMYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Wnes renepammzanuu. B cooTBeTcTBHM ¢ Hell Marepuan Kypca (U3HKHA OOBbEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisiercs (OpMUPOBAHHE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSX MaTE€pPHUH, BELIECTBE U I0JIE.

Wnes rymanurapusanmu. E€ peanusanusa mpennosiaracT HCHOJb30BAHWE TI'yMaHUTapHOTO
NoTeHIMana (PU3NYECKOM HayKH, OCMBICICHUE CBSI3M Pa3BUTHUs (U3MKU C pa3BUTHEM OOLIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U AKOJIOTHUECKUMH MPOOIEMaMH.

Wnes npuxnamHoil HampaBieHHOCTH. Kype ¢u3uku mpeamonaraeT 3HaKOMCTBO C HIHPOKUM
KPYIOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIOKEHUH N3YYEHHBIX TEOPUH U 3aKOHOB.

Wnes oKkonorusauuu peanusyercss IOCPEICTBOM BBEIEHHUS DJIEMEHTOB  COIEP)KaHUs,
MOCBAIIEHHBIX 3KOJIOTMYECKHM IpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C PA3BUTHEM TEXHHUKH
U TEXHOJOruMH, a TakKe OOCYXKIEHHs MpoOJieM palHdOHAJIBHOIO MPUPOJOINONb30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKHM CpelHeH LIKOJbl SBISIOTCA (GU3NYECKHUE TEOpUHU
(popmupoBanue TpPEACTABICHHHA O CTPYKTYpe TIOCTPOCHUS (PU3UUECKOW TEOpUH, POJIH
(yHIaMEHTAIBHBIX 3aKOHOB U MPHUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPUPOJIE, TPAHHUIIAX
IPUMEHUMOCTH TEOPH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIM MOAX0A B Kypce (DU3MKHM peaau3yercsl Mpexae BCero 3a Cuér
OpraHU3alH SKCIEPUMEHTAIBHON JeATENbHOCTH oOydvaromuxcs. Jlims 0a30Boro ypoBHS Kypca
(GU3MKH — 3TO WCIOJIIB30BAaHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB H
1a0opaTOpHBIX pPalbOT, KOTOpble B MporpamMme OOBEJUMHEHbl B OOLIUI CIHCOK YYEHHYECKHX
IIPAaKTUYECKUX paboT. BhigeneHune B yka3aHHOM IepeyHe Ja0opaTOpHBIX paboT, MPOBOJUMBIX IS
KOHTPOJSI U OLIEHKH, OCYIIECTBISETCS Yy4YacTHMKaMH OOpa30BaTEIbHOTO Mpolecca HUCXOAS W3
OCOOCHHOCTEM TEMAaTUYECKOro IUIAHWPOBAHMSI M OCHalleHus kabuHera ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYalOIUMHCS YMEHHSAMHM THPOBOJUTH KOCBEHHBIE W3MEpEHHUS,
UCCIIEIOBAHMs  3aBHUCUMOCTEH (PU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB II0 IPOBEPKE
MPETIOKEHHBIX TUITOTES.

Bbonbiioe BHUMaHME yAENseTcsl pelIeHUI0 PAacUETHBIX M KaueCTBEHHBIX 3ajad. [Ipu atom s
pacu€THBIX 3a7ad NPUOPUTETOM SBIAIOTCS 3aJadd C SIBHO 3a/JaHHON (U3MYECKOW MOJENbIo,
IIO3BOJISIFOIINE TPUMEHATh N3YUYEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca, Tak
U MHTETPUPYsS 3HAHMsI U3 pa3HbIX pasnenoB. [ KauecTBEHHBIX 3aJad MPHUOPUTETOM SIBIISIFOTCS
3a/laHusl Ha OOBSCHEHHE MPOTEKaHUS (PU3NYECKUX SBJICHUI M MPOILECCOB B OKPYXArOIIeH *KU3HHU,
TpeOyrome BI0Oopa GU3NYeCKo MOIETH ISl CUTYyalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu @I'OC COO k MaTepHalbHO-TEXHUYECKOMY 00ECTIEUEHUIO
yueOHOro mporecca 0a30BbI ypOBeHb Kypca (U3MKH B CPEIHEH IIKOJE JOJDKEH HM3y4yaTbCs B

YCIOBUAX IMTPEAMETHOI'O KaOMHeTa (1)I/ISI/IKI/I HJIN B YCJIOBHUAX UHTCTPHUPOBAHHOI'O KabuHeTa npeamMcEToB



€CTECTBEHHO-HAy4YHOro LUKJIa. B kabuHeTre (QU3MKM TOMKHO OBITH HEOOXOIUMOE J1abopaTopHOE
o0opy0BaHUE ISl BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMMe YYEHHUECKHUX MPAKTUYECKUX padoT U
JEMOHCTPAIIMOHHOE 000PYJ0BaHHUE.

JleMoHCTpallMOHHOE ~ 00opynoBaHue (OPMHUPYETCSs B  COOTBETCTBUH C  MPHHLUIIOM
MUHHUMAaJIBHON JOCTATOYHOCTH U 00ECIIeYMBAET IOCTAHOBKY MEPEUNCICHHBIX B IPOTPaMMe KITFOUEBBIX
JNEMOHCTpAallMid JJii  HCCIENOBAaHUS M3yYaeMbIX SBJICHUH M MPOLECCOB, SMIUPUYECKUX H
(byHIaMeHTaNIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JIaGopatopHoe 00OpyZOBaHUE JJISI YUCHHUECKUX MPAKTHUECKUX paboT (hopMHUpyeTcs B BHUJE
TEMAaTUYECKUX KOMIUIEKTOB M 00eCIIeUnBaeTCs B pacy€éTe 0JHOI0 KOMILIEKTa Ha IBYX 00y4YarOIUXCsl.
Tematuueckue KOMIUIEKTHl J1a0OpaTOPHOTO OOOpYNOBAaHUS JOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M IUGPOBBIX NPUOOPOB, a TaKXKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIC IU(POBBIX TaOOPATOPHIA.

HEJA U3YYEHUS YYEBHOI'O TIPEMETA «®U3UKA»

OCHOBHBIMU IIENIIMU U3Y4YEeHUS (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCSA:

— (opMHpoBaHHE WHTEpPECa U CTPEMIICHHUS OOYYAIOIIMXCS K HAYYHOMY HU3YUYEHHUIO MPUPOIBL,
pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHE TPEACTABICHUI O HAayyHOM METO/A€ TO3HaHUS ©  (HOPMHUpPOBAHHE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

— ¢opMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ysibTara HU3Y4YeHHs] OCHOB CTPOCHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

— (opmupoBanre ymeHHI OOBSCHITH SBICHHS C HMCIOJIB30BAaHHEM (U3WYECKUX 3HAHWHA U
HaYYHBIX JI0Ka3aTeIbCTB;

— (hopMupoBaHue NpencTaBIeHUH 0 poK (PU3KMKM [T pa3BUTHS IPYTHX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTHH.

JIOCTIDKEHHE THX IIeJIel 00eCTIeYMBAETCsl PEIICHUEM CIIeIyIOIINX 33a1a9 B TPOIIeCCe U3YUCHUS
Kypca (GU3UKU Ha YPOBHE CPEAHEr0 00IIero oopa3oBaHMsL:

— mnpuoOpeTeHre CHCTeMbl 3HaHUH 00 oOHmMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYJSPHYIO (H3UKY, AJIEKTPOJAMHAMHKY, KBAaHTOBYIO (DM3UKY H
AJIEMEHTHI acTPOYU3UKY;

— (opMUpOBaHHE YMEHUH MPUMEHATh TEOPETHUECKUE 3HAHUS JUIs OOBSICHEHUS (PH3MUECKUX
SIBJICHUI B IPUPOAE U IS IPUHATHUS MPAKTUUECKUX PEIICHUH B TOBCEIHEBHOM KU3HH;

— OCBOEHHE CIOCOOOB peIIeHHUs Pa3IMUYHBIX 33/1a4 C SBHO 3aJlaHHON (PU3NYECKOl MOJeNbIo,
3a7a4, OPa3yMEBAIOIINX CAMOCTOSTETIFHOE CO3/1aHue (PU3NIECKON MOJIeNH, aIeKBaTHOW YCIIOBHSIM
3a1auu;

— TMOHMMaHue (QHU3NYECKUX OCHOB M MPHUHLUIOB JCHCTBHS TEXHMYECKHX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

— OBJaJACHUC MCTOAaMH CAMOCTOATCIBHOIO0 INNTAHUPOBAHUA W IIPOBCACHUA (I)I/ISI/ILIeCKI/IX



HKCHEPUMEHTOB, aHalIM3a W HUHTEpHpeTauud HHPOPMALUHU, ONPEAETCHUS JOCTOBEPHOCTH
MTOJIyYEHHOTO PE3yJIbTaTa;

— CO3JaHH€ YCIOBHUM [JIi Pa3BUTHUS YMEHHH NPOEKTHO-HCCIIENOBATENIBCKOM, TBOPYECKOM
JESITEIBHOCTH.

MECTO YYEBHOI'O TIPEAMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBHM ¢ ®I'OC COO ¢usuka sBiaseTcss 00s3aTeIbHBIM TPEIMETOM Ha YPOBHE
cpenHero obiero oopazoBanus. lanHas mporpaMma rnpeaycMaTpuBaeT usyueHue Gu3nku Ha 6a30BOM
ypoBHe B 00béMe 136 9 3a nBa roja oOydenus mo 2 4 B Henento B 10 ull knaccax. B reMatudeckom
mianupoBanuu Aas 10 u 11 kiaccoB mpeanosaratroTcst pe3epB BPEMEHHU, KOTOPBIM YUUTENIb MOXKET
HCIIOJIb30BaTh MO0 CBOEMY YCMOTPEHHIO, U TOBTOPUTEILHO-0000IAI0IINE YPOKH.

COILEPKAHUE YYEBHOI'O IIPEIMETA «®U3UKA>

10 KJIACC

PA3JIEJ 1. PU3UKA U METO/Jbl HAYUHOI'O ITO3HAHUA

®uszuka — Hayka o npupojae. Hayunple MeTonpl MO3HAHUS OKpy»Karouero mupa. Ponb
SKCIIEPUMEHTA U TEOPHUH B MPOLIECCEe MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBaHue pU3NUECKUX SIBICHUH 1 TiporieccoB. Hayunbie rumoTe3sl. @U3ndecKre 3aKOHbI
u Teopun. [ paHUIIBI TIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHINIT COOTBETCTBUSI.

Ponp um wmecro ¢usuku B (OpPMHUPOBAHUM COBPEMEHHOW HAy4yHOM KapTHUHBI MHpa, B
MPAKTUYECKOU EATEITbHOCTH JIFOJIEH.

JlemoHCTpanuu

1. AnanoroBslie U UPPOBBIE H3MEPUTETBHBIE PHOOPHI, KOMITBIOTEPHBIE JATYUKH.

PA3JIEJI 2. MEXAHUKA Tema 1. KunemaTtuka

Mexannueckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBMXKEHHUS. CHcTeMa OTCUETa.
Tpaexropus.

[lepemenienue, CKOpoCTh (CpenHssI CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTEpHUaJIbHOW TOYKHM, MX IPOEKIMH HAa OCU CUCTEMBI KoopauHaT. CIOXEHHE NEpEeMEIICHUH U
CIIO’)K€HHE CKopocTeil. PaBHOMepHOE M paBHOYCKOPEHHOE NpsSMOJUHEWHoe IBUkeHue. [ 'paduku
3aBHUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS, NMyTH U IMEpPEeMELIEeHUS MaTepUaJbHOM TOYKU OT
BpeMeHu. CBOOOHOE MajieHne. Y CKOpEeHHEe CBOOOTHOTO TaJICHUSI.

KpuBonuneiinoe nBuxeHue. [[BMKeHHE MaTEpUATbHOM TOYKH MO OKPYKHOCTH C TMOCTOSTHHOM
M0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEIHas ckopocTh. [lepuoa m yacrora oOparieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHuyeckue ycTpoicTBa M MPAaKTUYECKOE NMPUMEHEHUE: CIUIOMETp, JBH)KEHUE CHapsJIOB,
LIETTHBIE U PEMEHHBIE ITEpeayn.

JleMoHCTpanuu

1. Moznens cucteMbl OTCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUIKEHUS.

2. IlpeoOpazoBanue ABUKEHUHN C UCTIOJIb30BAHUEM MTPOCTHIX MEXaHU3MOB.



3. IlageHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

4. HabmoeHre ABM)KEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

5. 3mepenne yckopeHus CBOOOTHOTO TaICHUS.

6. HanipaBiieHue ckopoCTH NpH IBUKEHUU 110 OKPYKHOCTH.

YdeHn4ecKuil SKCIIEpPUMEHT, Ja0opaTopHbIe pabOThI

1. I3ydyeHne HEpaBHOMEPHOTO ABUKEHUS C LUENbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

2. UccnenoBanue COOTHOLICHUS MEXY MYTSAMH, NPOMICHHBIMUA TEJIOM 3a MOCJIEI0BATEIbHbIE
paBHBIE IIPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU
HYJIIO.

3. 3yueHue NBUKEHHUS IAPUKA B BI3KOM KUJIKOCTH.

4. N3yuyeHue IBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

Tewma 2. lunamuka

[Ipunnun orHocurensHOcTH ['anmies. IlepBeiii 3akoH Herorona. MHepuuanbHble CHCTEMBI
OTCY€Ta.

Macca tena. Cuna. [Ipunuun cynepnosuuuu cuil. Bropoii 3akon HeroToHa 11 MarepuanbHOR
To4KHU. Tpernii 3akoH HpIOTOHA [U1s1 MaTepHANIBHBIX TOYEK.

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

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

Tpenue. Buabl Tpenus (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHUsI CKOJIBXEHUS W cuia TpeHus mnokos. Kospdumment tpenus. Cuia CONpOTHBICHHS IPH
JBAKEHUH TeJa B )KMIKOCTH WJIU rase.

[TocTynarenbHoe U BpallaTeIbHOE JBI)KEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuibl. YcCiioBHUS paBHOBECHs TBEPAOTO
Tena.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TOMIIMIIHUKH, JIBH)KCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JleMoHCTpanuu

1. SIBnenue nHepuum.

. CpaBHeHue mMacc, B3aMMOJECHCTBYIOIIUX TEI.
. Bropoii 3akon HeroToHa.

. U3mepenue cu.

2

3

4

5. CrnoxeHue cul.
6. 3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AehOpMaIiiu.

7. HeBecomocThb. Bec Tena npu yCKOpeHHOM NOABbEME U TTaJICHHH.
8. CpaBHEHME CHJI TPEHUS TTOKOS, KAUEHUSI U CKOJIbKEHUSI.

9. YcnoBust paBHOBecHUsl TBEPOTO Tesna. Buabl paBHOBECHSI.

YyeHn4YeCcKuii SKCIIEPUMEHT, TaOOpaTOpHBIE padOTHI.



1. U3yuenne aBM>xeHUs OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

2. HccnenoBanue 3aBUCHMOCTH CHJI YNPYTOCTH, BO3HHKAIOIIMX B IMPYXHUHE M PE3MHOBOM
oOpasiie, oT ux aedopmaIum.

3. UccnenoBanue ycioBuidi paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akoHBI COXpaHEHMS B MEXaHUKE

HNmnynbsc marepuanbHOM TOUKM (Te€na), CUCTEMbl MaTepHajlbHbIX TOYeK. MMmynbc cuibl U
U3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPaHEHUs UMILyJbca. PEakTUBHOE IBHKCHHE.

Pabota cuibl. MOIIHOCTD CHUIBL

Kunernueckas sHeprust MaTepuaibHOM TOUkH. Teopema 06 N3MEHEHUN KMHETHUECKOW SHEPTHH.

ITorennuaneHast sHeprus. [loTeHuumanpHas 3Heprus ynpyro Ae(opMHUpPOBAaHHOW HpPY>KHUHBL.
[TorennuanpHast sHEprus Tejia BOJIU3U MOBEPXHOCTH 3eMJIH.

[loTreHunanpHple WM HENOTEHUUAIbHbIE CUIbl. CBs3b paOOTHl HE-TOTEHUUANbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHEpruu.

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KONEp, IPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET.

JlemoHCTpanuu

1. 3aKOH coXpaHEHMsI UMITyJIbCA.

2. PeakTuBHOE JBUXCHHUE.

3. [lepexol NOTEHLIMATBHON PHEPIUH B KUHETUYECKYIO U O0paTHO.

YdeHn4ecKuil IKCIIEPUMEHT, Ta0opaTOpHbIe pabOThI

1. M3yuyeHue aOCOJIOTHO HEYNPYroro yiapa € IMOMOLIbIO JIBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

2. UccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHHEM MEXaHUYECKOM SHEPruu Tejla Ha puMepe
paCTsKEHUs PE3UHOBOTO KIyTa.

PA3EJT 3. MOJIEKVJISIPHASA ®U3UKA N TEPMOJIMHAMUKA Tema 1. OcHOBBI
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH

OCHOBHBIE TOJIOXKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpHUH M HMX OIBITHOE OOOCHOBaHUE.
BbpoynoBckoe apmwxkenue. uddysus. Xapakrep ABMKEHHS U B3aUMOJICHCTBUS YacTHIl BELECTBA.
Monenu cTpoeHHs Ta30B, JKUIKOCTEN U TBEPABIX TEJ U 00BSICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATHX
Mozeneil. Macca u pazmepsl Mosiekyil. KonnuectBo Bemectsa. [loctosnnas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopens wuaeanbHOro ras3a. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KHHETHUECKOW TEOpUU
ujeanbHOro raza. AOGCoNOTHAs TeMIeparypa Kak Mepa cpelHel KHHETHYECKON 3HEPTUn TEeIIOBOro
nBrkeHust yactul rasza. [llxana temnepatyp KenbBuna. ['a3oBble 3akoHbI. Y paBHeHUE MeHieneeBa—
Knaneiipona. 3akon [lanproHa. M3omporeccsl B MAEATbHOM TIa3€ C IMOCTOSHHBIM KOJIMYECTBOM

BeiecTBa. ['paduueckoe mpecTaBiieHHe H30MPOILIECCOB: U30TepPMa, U30X0pa, n3obapa.



TexHudyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

JeMoHcTpauuun

1. OmnpIThl, [OOKa3bIBaIOLIME JAUCKPETHOE CTpPOEHHE BemiecTBa, ¢GoTorpaduu MOJIEKYI
OPraHNUYeCKUX COCIUHECHUM.

2. OnbiThl 0 AU Py3un KuAKOCTEH U Ta30B. 3. Moenb OpOyHOBCKOTO IBUKCHHUS.

4. Mogaens onbita [lITepHa.

5. OnbIThL, JOKa3bIBAOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUS.

6. Mojienb, nuocTpupytonias Ipupoy JaBlI€HUs ra3a Ha CTEHKH COocya.

7. OnBITHI, UJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAEAIBHOTO ra3a, N30IPOLECCHI.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

1. Onpenenenne Macchl BO3yXa B KIACCHOM KOMHATe Ha OCHOBE U3MEpPEHUI 00bEMa KOMHATHI,
JTABJICHUS U TEMIIEpaTyphl BO3/yXa B HEM.

2. UccnenoBanue 3aBUCUMOCTH MEX/y lTapaMeTpaMU COCTOSHUS Pa3peKEHHOro rasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKHU

TepmoauHamuueckass cucteMa. BHYTpeHHsAs 5SHeprusi TEPMOJMHAMHYECKOM CHUCTEMBI H
criocoObl e€ m3MeHeHus. KommuecTBO TemioTel W paboTa. BHYTpeHHSS SHEpPrus OJHOATOMHOTO
WJICATIBHOrO Ta3a. Buapl Temionepenayu: TEIIONPOBOJHOCTh, KOHBEKIMS, W3JIyYCHHE. Y IeJIbHAs
TEIUIOEMKOCTD BellecTBa. KoanyecTBO TEmIOThI pHU TEIIonepeaaye.

[Tonstue o0 aguabatHom mpouecce. [lepBriil 3akoH TepMoauHamuku. [IpuMeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K m3omporeccam. [ padudeckas nHTepnpeTanus padoThI rasa.

BTtopoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TernnoBsie mMamuHbl. [IpUHIMIBL TEHCTBUS TEIUIOBBIX MaiiuH. [IpeoOpazoBaHus sHEpruu B
teruioBbix MamuHax. KI1/] TemnoBoii mammasl. [ukn Kapao u ero KIT/1. Dxonoruueckue mpoOieMbl
TETIOPHEPTETUKM.

TexHudeckue yCcTpoHWCTBa M MPAKTHYECKOE MPUMEHEHHUE: JIBUTATENIb BHYTPEHHETO CTOPAHMS,
OBITOBOW XOJOJUIBHUK, KOHIUITOHED.

JleMoHCTpanuu

1. I3meHeHue BHYTPEHHEW YHEPTUH TeJla IPU COBEPIICHUH PA0OTHI: BBUIET MPOOKU M3 OYTHUIKH
MO/l JIEWCTBUEM CKaTOro BO3[yXa, HarpeBaHue »3¢upa B JATYHHOH TpyOke HyTEM TpeHHs
(BuIEOIEMOHCTpAITHS ).

2. 3meHeHne BHYyTpeHHEH 3Hepruu (TemMrepaTypsl) Tela Ipu TeIuionepeaaye.

3. OnbIT 110 aAuabaTHOMY PACIIMPEHUIO BO3ayXa (OMBIT ¢ BO3AYIIHBIM OTHUBOM).

4. Monenu mapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO JIBUTATEISI.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PadOThHI

1. U3mepenue yaenbpHOl TENI0EMKOCTH.

Tema 3. Arperatnblie cocTosiHUs BeriecTBa. Da3oBbie nepexo bl

[TapooGpazoBanue u koHAeHcaus. Vcrnapenue u kumneHue. AOGCONIOTHAS W OTHOCHTEIIbHAS



BJIQKHOCTh BO31yXa. HacwlleHHbld map. YienpHas TeIUIOTa NapooOpa3oBaHMsA. 3aBUCHUMOCTD
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Telna. AHM30TPONHUS CBOWCTB KPHUCTAJIOB.
XKunkue kpucramisl. CoBpeMeHHble MaTepuansl. [1naBnenne u kpuctaumsanus. Y aeapHas TerioTa
rwiapnenus. Cyonumanus.

VYpaBHeHHE TEII0BOro OaaHca.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: TMIPOMETP M  ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUHU MIOJIy4YEHHUS CO-

BPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHO-TEXHOJIOTHH.

JeMoHcTpaunun

1. CBoiiCcTBa HACBHIILICHHBIX MTAPOB.

2. Kunenue npu NoHM>KEHHOM JIaBJICHUU.

3. CniocoObl U3MepeHus BIaKHOCTH.

4. HaGnroneHue HarpeBaHusl U IUIABJICHUS KPUCTAIJIMUECKOro BEIIEeCTBA.

5. JleMoHCTpaIus KpUCTaIOB.

YdeHn4ecKuil IKCIIEPUMEHT, Ta00opaTOpHbIe PabOThI

1. U3mepeHue OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

PA3JIEJ 4. DJIEKTPOAMHAMUNKA

Tema 1. DnekTpocraTuka

OnexTpuzanus Tea. DIeKTpuyeckui 3apsia. J(Ba Buaa anekrpudeckux 3apsanaos. [IpoBoaHukwy,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsa.

Bsaumonericteue 3apsnoB. 3akoH Kyiona. TouedHbIi 3J€KTpUYECKUN 3apsj. DJIEKTPUUECKOoe
nosie. Hampsok€HHOCTH aneKTpuyeckoro mnouid. [IpmHOun cyneprnosuuuu 2JEKTPUYECKUX TOJIEH.
JIuHUM HanPsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

Pa6ora cun snexrpocratuueckoro nojs. [lorennuan. Pasnocts norenuuanos. [IpoBonHuku u
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM IToJIe. J(ManekTpruyeckas IpOHUIAEMOCTb.

OnextpoéMkocTs. KoHzmeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATopa. OHEpPrus
3apsKEHHOT0 KOHAEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHME: JJIEKTPOCKOM, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allluTa, 3a3eMJIEHHE JJIEKTpPOnpHOOpOB, KOHAEHCATOp, KOMMPOBAIbHBII
anmnapar, CTpyMHBIN IIPUHTED.

JlemoHCTpanuu

1. YcTpoiCTBO M IPUHIAI JEHCTBHS JIEKTPOMETPA.

2. B3auMoIeiiCTBHME HA3JIEKTPU30BaHHBIX TEJl.

3. DIEKTpUUYECKOE MOJI€ 3apsyKEHHBIX TEIl.

4. IIpoBOJHHMKY B DJIEKTPOCTATUYECKOM MOJIE. 5. DIEKTPOCTATUUECKAs 3ALUTA.

6. JIM3JIEKTPUKH B AJIEKTPOCTATUYECKOM ITOJIE.



7. 3aBUCHMOCTb UIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAU IUIACTHH, PACCTOSIHUS
MEXIy HUIMH U JUDJIEKTPUYECKON IPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

YdeHn4ecKuil SKCIIEPUMEHT, Ja0opaTopHbIe pabOThI

1. I3aMepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. ITocTOSIHHBIN JIEKTPUYECKUI TOK. TOKHM B pa3IMyHbIX Cpeaax

DNEeKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JEKTPHUUECKOro Toka. Mctounuku toka. Cuna
TOKa. [IoCTOAHHBIN TOK.

Hanpspokenune. 3akon Oma U1 ygacTka LIETH.

DNeKTpUUECKOe COMpPOTHBICHUE. YIeIbHOE CONMpOTHBIEHHE BeulecTBa. [locnenoBarenbHoe,
napajuiesibHOe, CMEIIAHHOE COSAMHEHHUE ITPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[koymnsa-Jlenia. MOIMIHOCTE 3JIEKTPUYECKOTO TOKA.

OJIC u BHyTpeHHEE COMPOTUBIIEHHWE HUCTOYHMKA TOKa. 3akoH OMa JJig MOJIHOW (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe 3ambikaHue.

DNeKTpOHHAs MPOBOJAUMOCTH TBEPIBIX METAJUIOB. 3aBUCHMOCTh COMPOTHBICHUS METAJIOB OT
teMieparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCcTBEHHAss U MPUMECHas! MPOBOJUMOCTh MOIYIPOBOAHUKOB. CBOMCTBA
p—n-niepexoza. [lonynpoBogHUKOBBIE TPUOOPHI.

DNeKTpUYecKUid TOK B pacTBOpax M paciulaBaxX 3JIEKTPOJIUTOB. JIEKTPOJUTHYECKAS
U CCOIMAIusl. DIEKTPOIIU3.

DOnekTpuyeckuii TOk B razax. CaMOCTOSITENbHBIA U HECAMOCTOATENbHBINA pazpsa. MomHwus.
[na3ma.

TexHuyeckue ycTpoiicTBa M NMPaKTUYECKOE MPUMEHEHHUE: aMIIEpMETp, BOJBTMETP, peocTar,
HCTOYHUKHU TOKa, AJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, JIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BAKYYMHBIH THOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN IHO,
rajbBaHUKa.

JlemoHCTpanuu

1. I3mMepeHune cuitbl TOKa U HaIPSKEHMS.

2. 3aBHCHUMOCTb CONPOTHBIICHUS IWIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAIU
MIONEPEYHOr0 CEUYEHUs U MaTepuaa.

3. CMelaHHOE COEIMHEHUE IPOBOIHUKOB.

4. Tlpsimoe m3amepenue DJ[C. KopoTkoe 3ambIkaHWE TalbBaHUYECKOTO DJIEMEHTAa W OIICHKA
BHYTPEHHETO CONPOTHUBIICHUSI.

5. 3aBUCUMOCTB COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

7. VckpoBoii pa3psig 1 TPOBOAUMOCTD BO31yXa.



8. OIHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

YyeHn4eCcKuil IKCTIEPUMEHT, J1a00paTOpHbIE pabOThI

1. U3yueHne cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

2. U3mepenue DJIC UCTOYHMKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHHUS.

3. HabmroieHue 3nekTpoim3a.

MEXIIPEIMETHBIE CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkjacce ocylIecTBISIETCS € y4€TOM
COJIep KaTEIbHBIX MEXITPEIMETHBIX CBSA3EH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpaduu 1
TEXHOJIOTHH.

Me:xnpeaMeTHbIE MOHATHUS, CBS3aHHBIE ¢ U3YYEHUEM METOIO0B HAy4YHOI'O MO3HAHUS: SBJICHUE,
HayyHbIl (akt, runore3a, (usnueckas BEIMYUHA, 3aKOH, TEOpUs, HAOJIOJEHME, SKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MareMaTrKa: pelIeHne CUCTEMbl yYpaBHEHH; nHeHas (QyHKIHs, napabdoia, rumepoona, ux
rpaduKd U CBOICTBA; TPUTOHOMETPHUYECKHE (QYHKIMU: CHUHYC, KOCHHYC, TAaHI'€HC, KOTAHICHC;
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKIECTBO; BEKTOPBI U X NPOECKIUN HA OCH KOOPAMHAT, CIOXKECHHUE
BEKTOPOB.

Buronorusi: MexaHUYECKOE IBUKECHUE B )KUBOU IPpUpoe, U dy3Hsi, 0CMOC, TETII000MEH KUBBIX
OpraHu3MoOB (BHbI TeEIUIONEpeaud, TEIJIOBOE PaBHOBECHE), IJIEKTPUUECKUE SIBJICHHUS B >KUBOU
IIPUPOJE.

XuMusi: JTUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJl, KHUJIKOCTEH U Ia30B, dJIEKTPUUECKUE CBOICTBA
METAJIJIOB, AIIEKTPOJIMTUYECKAS JUCCOLUALINS, FAJIbBAaHHKA.

I'eorpadus: BIa)xHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

TexHonorus: nmpeoOpa3oBaHuEe JIBMKEHUN C UCIOJIb30BAaHMEM MEXaHU3MOB, YYET TpEHHUS B
TEXHHUKE, TOJUINITHUKY, UCTIOJIb30BaHUE 3aKOHA COXPAHEHUS UMITyJIbca B TEXHUKE (pakeTa, BOAOMET
U T. 1), JIBUTaTelb BHYTPEHHEro CropaHusi, napoBas TypOuHa, OBI-TOBOH XOJOJWIBHUK,
KOHJUILIMOHED, TEXHOJIOTMH MOJyYEHUsI CO-BPEMEHHBIX MAaTEPHAIIOB, B TOM YHMCJIE HAHOMATEPHUAIIOB, U
HAHO-TE€XHOJIOTHH, JIEKTPOCTaTHUECKasl 3aIUTa, 3a3€MJIEHHE 3JIEKTPO-IIPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, DJIEKTPOHArpeBaTENbHbIE IPUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, ralbBaHHKA.

11 KJIACC

PA3JIEJ 4. DJIEKTPOIAMHAMUKA

Tema 3. MarnutHoe mone. OneKTpOMarHUTHas WHAYKIMA IlocTositHHBIE MAarHUTHI
B3anmoneiicTBre MOCTOSIHHBIX MarHUTOB.

MarnuTHoe nosne. Bekrop MarHuTHON MHAYKIUY. [I[prHIMN cynepno3uiuyu MarHUTHBIX TOJIEH.
JInHMKM MarHUTHOM MHAYKUMHU. KapTrHa TMHUN MarHUTHOM MHYKIUH 1011 IOCTOSHHBIX MAarHUTOB.

MaruuTtHoe nosie IpoBOAHMKA C TOKOM. KapTiuHa TMHMI MHIYKIIMU MarHUTHOTO TOJIS JUIMHHOTO

mpsAMOro MmpoBOAHMKA W 3aMKHYTOI'O KOJIBHEBOT'O IPOBOJHHWKA, KaTyIlIKKU C TOKOM. OngwIT 3pCTe)J;a.



B3anmopencTerue NpoOBOJHUKOB C TOKOM.
Cuna Amnepa, €€ MOyJib U HallpaBJICHUE.
Cuna JlopeHua, e€ Monyiab U HampaBlieHHE. J[BHKEHUE 3apsSKEHHOW YaCTHUIbl B OTHOPOJHOM
MarHuTHOM ToJie. Pabota cunsl Jlopenia.
SIBnenue nayeKTpoMarHuTHOW wuHAYKUMU. IloToxk Bekropa MarHutHoM uHAykmuu. I/C
WHAYKIMU. 3aKOH 3JICKTPOMarHUTHON MHAYKIMU Dapajes.
Buxpesoe anexkrpuueckoe nojie. 9JIC UHAYKIUHA B POBOJHUKE, IBHKYIIEMCS IMOCTYIATEIbHO
B OJJHOPOJHOM MAarHUTHOM TOJIE.
IIpaBuio JleHna.
NupyktuBHOCTH. SABieHue camouHaykuuu. J/JC caMOMHIYKIIMUA. DHEPrUusi MAarHUTHOTO TOJIs
KaTyIIKUA C TOKOM. DJIEKTPOMArHUTHOE TOJIE.
TexHuueckue yCTpOMCTBA W  MPAKTUYECKOE MPUMEHEHUE: IIOCTOSHHBIE  MAarHWTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEN SJIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS [1€Yb.
JlemoHcTpamuu
1. OmsiT OpcTena.
. OTKJIOHEHHUE FIEKTPOHHOTO IMyYKa MarHUTHBIM TOJIEM.
. JIuHUY MHIYKIIUY MAarHUTHOTO TOJIS.
. B3aumopeiicTBrue 1ByX NPOBOJAHUKOB C TOKOM.

. Cuna Amnepa.

2
3
4
5
6. JleiictBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.
7. SIBneHue 3JIeKTPOMAarHUTHOM UHAYKIIUH.
8. [IpaBuno Jlenua.
9. 3aBucumocts 3/1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO ITOTOKA.

10. SIBneHne caMOMHAYKLINH.

YyeHnueckui 3KCepuMeHT, JabopaTtopHble padoThl 1. M3ydeHne MarHuTHOro MoJsisi KaTyLIKU
C TOKOM.

2. UccnenoBanue 1eCTBUS OCTOSSHHOTO MarHUTa Ha PAMKY € TOKOM.

3. UccnenoBaHue siBI€HUS 2JIEKTPOMarHUTHOM UHAYKIIUH.

PA3JIEJI 5. KOJIEBAHUWA U BOJIHBI

Tema 1. MexaHnuueckue u 3JIEKTPOMarHUTHbIE KOJIeOaHUs

Konebarenbnas cucrema. CBoOOIHBIE MEXaHMUECKUE Konebanus. ['apMoHnYeckue KonebaHus.
Ilepuon, yacrora, aMmrMtyna u ¢aza konaedanuil. [IpyxuHHbII MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHe rapMoHHUecKuXx kKonebanuil. [IpeBpaienue sHepruy npu rapMOHMUECKUX KOJIeOaHUX.

Konebatenpubiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIC KOJEOAHWS B  HJICATHLHOM
Kosie0aTeIbHOM KOHTYpe. AHAIOTUS MEXYy MEXaHHUECKUMH U AJIEKTPOMArHUTHBIMH KOJICOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI PHEPTUHU B UJICaTIbHOM KOJIeOaTeIbHOM KOHTYE.

[IpencraBnenne o 3aryxaronux KojieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKHE KOJeOaHUsI.



Pe3onanc. BeiHyKIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHNUS.

[Tepemennbiii Tok. CUHYyCOMAQIbHBIA MNEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOTO TOKA.
AMIUIUTYHOE U IeHCTBYIOIIEE 3HAUEHUE CUITBI TOKA M HATIPSIKECHHUS.

Tpancdopmarop. IlpousBoacTBo, mepenaya U TOTPeOJIIEHHE DSJICKTPUUYECKOM SHEPTHH.
OKOJIOTMYECKME PHUCKM IPU  IPOU3BOJACTBE  AIEKTpodHepruu. KynpTypa  HCIIONIB30BaHUA
AIEKTPOIHEPIHU B TOBCETHEBHOM JKU3HH.

TexHuyeckue ycTpoiicTBa M MPaKTHUYECKOE MPUMEHEHHE: 3JIEKTPUUYECKH 3BOHOK, T€HEpaTop
IIEPEMEHHOTI'0 TOKa, JIMHUU JIEKTponepeay.

JlemoHCTpanuu

1. UccnenoBanue mapaMeTpoB KoJieOATEIbHOW CUCTEMBI (MPYKHMHHBIA WM MaTeMaTHYECKHUI
MasITHUK).

2. HaOmroneHue 3aTyxaromux KojaeOaHui.

3. UccnenoBaHue CBOMCTB BBIHYK/IEHHBIX KOJeOaHUM.

4. HabnroeHue pe3oHaHca.

5. CBoOOIHBIE AIIEKTPOMArHUTHBIEC KOJIeOaHUsI.

6. OcumwuiorpaMmbsl (3aBUCUMOCTH CHJIbI TOKa M HAIpsDKEHUS OT BpPEMEHH) JUIS
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

7. Pe3oHaHC Mpu MOCIEIOBAaTEIbHOM COEAMHEHUU PE3UCTOPA, KATyIIKH WHIYKTUBHOCTH H
KOHJICHCATOopa.

8. Mojenb TMHUM 3JIeKTponepeayn.

YdeHn4ecKkuil IKCIIEpPIMEHT, 1a0opaTopHbIe pabOThI

1. VccnenoBaHue 3aBUCUMOCTH MEpHOJa MallbIX KojeOaHHi Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

2. VccnenoBanue epeMeHHOro TOKa B IIEMH U3 OCJIEI0BATEIbHO COSMHEHHBIX KOHIEHCATOPa,

KaTyLIKHU U PE3UCTOpa.

Tema 2. MexaHudyeckue M SJIEKTPOMAarHUTHbIE BOJIHBI MeEXaHWYECKHUE BOJHBI, YCIOBUSA
pactipoctpanenus. Ilepuon. CkopocTh pacnpocTpaHeHUs U JIMHA BOJHBEL. [lomepeuHbie
MIPOJI0JIbHBIE BOJIHBL. MIHTepdepeHnns u Auppakiys MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS M3Iy4YeHHMs DSJIEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHrtauus BektopoB E, B, v B snexkrpomarnutHoi BojHe. CBOWMCTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa’kKeHHUeE, MIPEIOMIIEHUE, MOJISIPA3 AL, nudpaxus, uHTepdepeHIus. Ckopocth
OJICKTPOMArdHMTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuunel paguocBsi3u U TeleBUACHMs. Panuonokarusi. DIEKTPOMArHUTHOE 3arps3HEHUE

OKpy’KarIen cpenbl. TexHHYecKne yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: MY3BIKAJIBHBIE



WHCTPYMEHTHI, YJIbTPa3BYKOBas MAarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap, paauonpuEMHUK,
TeneBU30p, anTeHHa, Tenedon, CBU-meusp.

JeMoHcTpauuun

1. O6pa3oBaHue U pacPOCTPAHCHUE TOTIEPEYHBIX U TIPOAOIHHBIX BOJH.

2. Koneobmromieecst Te10 Kak UICTOYHMK 3BYKa.

3. Habmroienue oTpaskeHus: U MpeoMIICHHS] MEXaHUYECKHX BOJIH.

4. Habmonenue uarepdepeHiny U qudpakiini MEXaHUYECKUX

BOJIH.

5. 3ByKOBOI pe30HAHC.

6. HabGnroneHnue cBsI3M rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYAOU U 9aCTOTOM KoJIeOaHUH.

7. UccrnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTPa)KeHHE, IPEJIOMIICHHE, OJIIpU3aIus,
T pakiys, HHTepPEPEHIINS.

Tema 3. Onrtuka

I'eomeTpuueckas ontuka. [IpsmonuHeitHoe pacpocTpaHeHHE CBEeTa B OJTHOPOAHOM cpere. Jlyu
cBeta. TodeuHblii MCTOYHHMK cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTpakeHus cBera. [locTpoenue
M300pakeHUH B TUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeNlb MPEIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIil yroa moJHOro BHYTPEHHET0 OTPaKEeHUS.

Hucnepcusi cBera. CrnoxHblil coctaB Oenoro csera. L[per. CoOuparomue u pacceuBarome
nuH3bl. ToHkas nuH3a. @OKYCHOE PAcCTOSIHHE M ONTHYECKasl CWiia TOHKOM JMH3bL [locTpoeHue
n300pakeHN B COOMPAIOIINX W pacceHBarOIMX JuH3aX. DopMyna TOHKOW JTHH3BL. YBEIHYEHHE,
JTaBaeMoe€ JUH30H.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

Bonnosas ontuka. MuTepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHSI HAOIIOECHUS
MaKCUMyMOB U MHUHUMYMOB B HUHTEP()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. JudpakunonHas pemeérka. Y ciaoBue HaOMIOACHHUS TJIaBHBIX MAaKCHUMYMOB
IIpH NMaJJ€HUH MOHOXPOMAaTHYECKOIO CBETa Ha TN (PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpoOHCTBA M MpPaKTUYECKOE MPUMEHEHME: OuKH, Jyma, QoTroanmnapar,
MIPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs OMNTHKA, MU(PaAKIMOHHAS pPEHIETKa,
MIOJIIPOU .

JlemoHCTpanuu

1. IlpsamonuHelHOE pPacHpOCTPAHEHUE, OTPAXKEHUE W IMpenoMiieHue cBera. Onrudeckue
pUOOPBHI.

2. IlonHoe BHyTpeHHEE OTpaxkeHue. MoJienb cBeToBOa.

3. UccnenoBanue cBOMCTB N300pakKeHU B JIMH3AX.



4. Monenu MEKPOCKOTIA, TEIECKOIIa.

5. Habnronenue uatepdepeHIinm cBeTa.

6. Habmonenue qudpakiuuu cBeTa.

7. HaGmroieHue qUCTiepcuu CBETA.

8. [lomyyeHue cnekTpa ¢ MOMOIIBIO PU3MBIL.

9. [MonyueHue criekTpa ¢ MOMOIIBIO AUPPAKIIMOHHON PEIIETKH.
10. HabmroneHue nosisipu3amyu CBeTa.

YdeHn4ecKuil SKCIIEPUMEHT, JabopaTopHbIe padOThI

1. 3MepeHue nokasaresis NpeaoMIICHUs CTEKIIA.

2. VccnenoBanre CBOMCTB M300paKeHUH B JIMH3AX.

3. HaGmronenue qucnepcuu cBeTa.

PA3JIEJT 6. OCHOBBI CIIELIMAJIbBHOM TEOPUU OTHOCHUTEJIBHOCTU I'pauuus:
IIPUMEHUMOCTH KJIACCHYECKOM MeXaHukd. IlocTynarsl cnenuanbHOM TEOpUHM OTHOCUTEIIBHOCTH:
MHBAapUaHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyM€, IPUHIUI OTHOCUTEIBHOCTH DHHILITEHHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JIUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBl. DHEPTUs IIOKOS.

PA3IEJI 7. KBAHTOBAS ®U3NKA

Tema 1. DiieMeHTHI KBAHTOBOM ONTUKU

@®otonel. Popmyna [lnanka cBs3u SHeprum (OTOHA C €r0 YaCTOTOH. DHEPrus M HMITYJIEC
¢doroHa.

OtkpeiTue U uccnenoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (hoTodPdexTa.
VYpasuenue DitnmreitHa nis potodddekra. «Kpacnas rpanuna» gororddexra.

JaBnenne cBera. OnwiTel [1. H. JIeObenepa. Xumuaeckoe IelicTBHE CBETA.

Tema 2. Ctpoenue aroma

Monens atoma Tomcona. OnbiTel Pesepdopaa o paccesunuto [J-yactui. [Tnanerapnas monens
atoMma. Iloctynatel bopa. U3nydenue u nornoiieHue GoTOHOB IPH NMEPEXOE aTOMa C OJTHOTO YPOBHS
sHepruu Ha apyroul. Buasl cnektpoB. CieKTp ypoBHEH YHEPTrUU aToMa BOJIOPOIA.

BousiHoBbI€ cBoOMcTBa yacTull. Bomusl ge bpoins. KoprycKyJisipHO-BOJIHOBOW Tyaiu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHHUE.

Tema 3. AToMHOE AP0

DKCIepUMEHTHI, JTOKA3bIBAIOUINE CIOXHOCTh CTpOoeHMs sapa. OTKpHITHE PAaTUOAKTUBHOCTH.
OmneiTel Pe3epdopnaa no onpezeneHnio cocraBa painoakTUBHOTo u3inydeHus. CBoiicTBa anbda-, Oera-
, TaMMa-HU3J1y4eHUs. BiausHue paaroakTHBHOCTH HA KUBbIE OPTraHU3MBI.

OtkpeiTHe poToHA U HeWTpoHa. HyknonHas mozaens siapa IeitsenOepra—IlBanenko. 3apsi

sapa. MaccoBoe uncio aapa. U30Tomsl.



Anbda-pacrian. OIEKTpOHHBIH W MO3UTPOHHBIA OeTa-pacnaa. ['amma-uziaydeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sipe. SnepHbie cuibl. [{edekT maccer sapa.

SAnepHsle peakuuu. JleneHne U CUHTES SIED.

Snepusiii peaktop. Tepmosinepusiii cunTe3. [Ipo0OaeMbl 1 IEPCHEKTUBBI SIEPHON SHEPTETHKH.
DKOJIOTMYECKHUE aCHEKThI IACPHON SYHEPTrEeTUKH.

DOneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

Metoapl HaOMIOAEHUS ¥ PErHCTPAllMM  3JEMEHTapHBIX dacTul. (DyHIaMeHTalbHBIC
B3anMOJIeHCTBUSA. EMUHCTBO (hr3MUecKkoi KapTHHBI MHpA.

PA3/EJI 8. DJIEMEHTBI ACTPOHOMUNU U ACTPOPU3UKU

Ortanbl pa3BUTHS acCTpOHOMUHM. [IpUKinaiHOe 1 MUPOBO33PEHUYECKOE 3HAUYECHUE ACTPOHOMUMU.

Bup 38é31H0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

ConneyHas cucrema.

Connue. ConHeyHast akTUBHOCTb. McTounuk sHeprun CosHUa U 3BE31. 3BE3/bl, X OCHOBHBIE
XapakTEepUCTUKU. JluarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTH». 3BE3/bl TIJIABHOU
[IOCJIEZI0BATELHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» s 3BE3N  IJIABHOU
nocieaoBarelbHoCcTH.  BHyTpeHHee  cTpoeHue  3BE3A.  CoBpeMEHHbIE  NPEIACTABJIECHUA O
MPOUCXOKACHUM U 3BoJroLMK COJIHLIA U 3BE3]T. DTaIlbl )KU3HU 3BE3 L.

Mnineunsiii [yt — nama [Manaktuka. [lonoxenune u nukenue Connua B [Manmaktuke. Tumsl
rajiakTuk. Paguoranaktuky n kBaszapel. YEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa606:ma. Pasoeranue ranaktuk. Teopus bosibmroro
B3pbIBA. PEIIMKTOBOE U3ITyYeHHE.

MacurrabHas ctpyktypa Beenennoil. Meraranaktuka. Hepeménnsle mpo6iemMbl acTpOHOMUMU.

Yyenuueckne HaOIIOACHUS

1. HaOmtoneHust HEeBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX MPUIIOKEHUH 15
OTIpeJIeJIeHUs] TOJIOKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AUsA
CeBepHoro nosymapus 1 sipKue 3BE3/bl.

2. Habmronenus B Teneckon JlyHsl, manet, Mueunoro Ilytu.

OBOBIIAIOULIEE ITOBTOPEHUE

Ponb ¢usuku u acTpoHOMHHM B SKOHOMHUYECKOU, TEXHOJIOTUYECKON, COIMATBHON M THYECKON
cdepax AeaTeIbHOCTH YeJI0BEKa; POJIb U MECTO (PU3MKHM U aCTPOHOMUHU B COBPEMEHHON Hay4HOM Kap-
THHE MUPa; poJib GU3NUECKOil Teopru B HOpMUPOBAHHUH MTPEJICTABICHHUH O (PU3NYECKOIN KapTHHE MHpa,
MeCTO (U3NYECKOM KapTHMHBI MHpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJICTAaBICHUN O TPUPO/IE.

MEXIIPEIMETHBIE CBA3U

Wzyuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kkijacce ocymiecTBIseTCs € y4€TOM

COACPIKATCIIbHBIX MEKITPEAMETHBIX CBSI3EH C KypcaMH MaTCMaTHKHU, 6I/IOJ'IOFI/II/I, XHUMHH, reorpa(bpm u



TEXHOJIOTHH.

MexnpeaMeTHbIE MOHATHUS, CBS3aHHBIE ¢ U3YYEHUEM METO0B HAy4YHOT'O IMO3HAHUA: SBIICHUE,
HayyHbIl (akT, runoresa, (pusnueckas BEIMYUHA, 3aKOH, TEOpUs, HAOJIOJEHME, SKCIIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MareMaTHKa: peleHne CUCTEMbl ypaBHEHUI; TPUTOHOMETPHUYECKUE (DYHKIIMU: CUHYC, KOCHHYC,
TaHI'€HC, KOTAaHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; BEKTOPBI U MX IMPOCKIMH HA OCU
KOOP/IMHAT, CJIOKEHHE BEKTOPOB; IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKUMHA; NPU3HAKK IOJO0MS
TPEYTOJILHUKOB, ONPEIEICHUE IUIOIAN TNIOCKUX (GUryp U 00BbEMa Tell.

buonorus: snexkTpuuyeckue sBICHUS B KUBOH NPHUPOAE, KojeOaTeIbHbIE JABM)KEHUS B JKUBOUI
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOM NIPUPOAE, ACUCTBUE PalMallii Ha )KUBBIC OPTaHU3MBI.

XUMUS: CTPOCHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsd CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eorpadus: MarHWTHBIE MMOJOCAa 3E€MIIM, 3aJ€KW MArHUTHBIX Py, (OTOCHEMKA 3eMHOU
IIOBEPXHOCTH, IIPEJCKA3AHNE 3€MIIETPSCEHUM.

TexHosOTHA: JIMHUU BIIEKTpoOIepenayd, I'eHepaTop IEPEMEHHOIO TOKa, 3JIEKTPOJBUIATElb,
WHAYKIUOHHAS TIeYb, pajap, paauonpuéMHHK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKITMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHasi OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA «®PU3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro ipeaMeTa « PU3nka» Ha ypOBHE CpeHETo 001ero oopasoBanus (6a30BbIi
YPOBEHb) JIOJKHO 00€creuuBaTh JOCTH)KEHUE CIEAYIOIIUX JIMYHOCTHBIX, METAlpPEIMETHBIX U
IIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VJIbTATHI I'paxxnanckoe BociuTaHUe:

—  cOpPMHPOBAHHOCTb TIPAKIAHCKOW TMO3MLMK O0ydYalIlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0 OOIIECTBa;

— NPUHATHE TPATULMOHHBIX OOIIEYEeOBEYECKMX T'yMaHUCTHUECKUX MU JIEMOKpPAaTHUECKUX
LIEHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTb B MHTEpPECAX IpaKAaHCKOro OOIIEecTBa,
y4acTBOBAaTh B CAMOYIPABJIEHUH B IIKOJIE U JE€TCKO-IOHOUIECKUX OpraHU3alusiX;

— YMEHHE B3auUMOJICHCTBOBATh C COLMAIBHBIMU HMHCTUTYTAMM B COOTBETCTBUU C HX
(GYHKIMAMU M Ha3HAYEHUEM;

— FOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM AesATeNbHOCTH. [laTpnoTnueckoe BocnuTanue:

— ¢(hOopMHPOBAHHOCTH POCCUICKOM IpaXkAaHCKOW UACHTUYHOCTH, TATPUOTHU3MA,

— IICHHOCTHO€ OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIaM; JIOCTHXKEHUSIM POCCUHUCKHX
yU€HBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

— c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MTOBE/ICHNS,



— CIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIbHOCTH YYEHOTO;

— OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOrO OyAyIIero. ODCTETHYECKOE
BOCITUTAHHE:

— 3CTETUYECKOE OTHONICHHE K MUPY, BKIIOUYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(bu3uYeCcKoil HayKe.

TpynoBoe BocniuTaHue:

— HHTEpPEC K pa3audHbIM cepam mpodheCCUOHATBLHOM NeSTEIIbHOCTH, B TOM YUCIIC CBSI3aHHBIM
C (U3MKOH W TEXHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymel mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U camMO00pa3oBaHUIO B 00JIacTU (PU3UKHU Ha
MPOTSKEHUM BCEH KU3HU.

DKOJIOrM4ecKoe BOCIIUTAHUE:!

— c(opMHpPOBAaHHOCTH HKOJIOTMYECKON KYyJIBTYphl, OCO3HAHHE TIJIO00ATBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEM;

— IUIAHUPOBAHME U OCYLIECTBIICHUE ACHCTBUI B OKPYXKAIOWIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJICH
YCTOWYMBOTO Pa3BUTHS YCIIOBEUCCTBA;

— pacUIMpeHue OMbITa AeATEIbHOCTH SKOJOTHYECKON HAPABICHHOCTH HA OCHOBE UMEIOIINXCS
3HaHUH 10 PU3HKeE.

[leHHOCTH HAYYHOTO MTO3HAHUS:

— c(OpMHUPOBAHHOCTH MHUPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢busnueckoil HayKu;

— OCO3HAHUE IEHHOCTH HAy4YHOU AESITeNbHOCTH, TOTOBHOCTh B MpOIECCe M3yUeHUs (PU3UKU
OCYIIECTBIISATH MPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATEIPHOCTh MHIUBHIyaTbHO U B TPYIIIIC.

B mporecce MOCTHKEHHUST TUIHOCTHBIX PE3YJIBTATOB OCBOSHUS MIPOTPAaMMBI CPETHETO OOIIETro
oOpazoBaHusi 1o ¢u3MKe Yy OOYy4YaloUIMXCSd COBEPIIEHCTBYETCS JMOLMOHAIBHBIM HWHTEIIEKT,
Mpenoararonmii chopMUpPOBAaHHOCTE:

— CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE 3MOITMOHAIBLHOE COCTOSIHHE,
BHJIETh HAMPABIICHUS PA3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOUN CPephl, OBITH YBEPEHHBIM B ce0€;

— CaMOpEeTyJINPOBAHHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MTPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEIEHHE, CIIOCOOHOCTh AJaNTUPOBATHCA K DMOIMOHATBLHBIM H3MEHEHHSIM M TIPOSBIISTH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTpPeMJICHHE K JOCTHIKCHHWIO IIEJTU M YCIEXYy,
ONITHUMH3M, HHUITUATHBHOCTh, YMEHHUE JICHCTBOBATh, HCXOJIS U3 CBOMX BO3MOKHOCTEH;

— OMIIaTUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE MPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHMS, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKMUBAHUIO;

— COIINaJIBHBIX HABBIKOB, BKIJIHOYAIOIIIHNX CIOCOOHOCTD BBICTpanBAaTb OTHOLICHUA C JPYTHMU



JIOIbMU, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3periaTb KOHMOIUKTHL.

METAIIPE/IMETHBIE PE3YJIbTATBI

YHuBepcanbHbI€ MO3HABATEIIbHBIE T1CHCTBUS

bazoBrle mornueckue ACHCTBUL:

— CaMOCTOSITENIbHO (OPMYJUPOBATh W AaKTYalM3UpOBaTh NPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— ONIPEACIIATH IENIN IeATEILHOCTH, 3a/1aBaTh TapaMETPbl U KPUTEPUH MX JOCTHIKCHHS;

— BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBJICHUSX;

— pa3pabarbIBaTh IJIaH PEIICHUS IPOOJIEMBI ¢ YIETOM aHAN3a UMEIOIUXCS MATEPUATBHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

— BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTb, OIICHMBATh COOTBETCTBHE PE3YJbTATOB IICIISIM,
OLICHUBATh PUCKHU MOCJIEICTBUI N€ATEIbHOCTH;

— KOOpDIWHUPOBATh M BBINOJHATH pabOTy B YCIOBUSIX pEATbHOT0, BUPTYaJbHOTO U
KOMOWHHPOBAHHOT'O B3aUMOJICHCTBUS;

— pa3BUBATh KPEATHBHOE MBIIIUICHHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

bazoBEle HccIe0BaTeIbCKHUE ACHCTBHS:

— BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYCBBIMU TOHITHSIMH M METOJAaMH (PU3NICCKOU
HaYyKWU;

— BJIaJIeTh HaBBIKAMU Y4e€OHO-HCCIIEIOBATEIbCKOW M MPOEKTHOW AEATENbHOCTH B 00JIacTH
(U3HUKH; CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITEIIBHOMY ITOMICKY METOJIOB PEIICHHS 33]ad
(U3HYECKOTO COJCpKAHUS, PUMEHEHHUIO PAa3IMIHBIX METO/I0B TTO3HAHMUS;

— BJIQJIETh BUJAMHU JIESITEIBHOCTU MO IMOJYYEHUIO HOBOTO 3HAHHUSA, €ro HHTEPIpETaluH,
MpeoOpa30BaHUI0 U MPUMEHEHHIO B PA3IMUYHBIX YUEOHBIX CUTYyalHsIX, B TOM YHCIE MPU CO3TaHUH
Y4EOHBIX TIPOEKTOB B 001aCTH (PUUKH;

— BBISIBJIATHh IPUIMHHO-CIIEJCTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3aa4y, BBIIBUTATh TUIIOTE3Y
e€ pelleHus], HAXOIUTh ApIYMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHHUH, 3a7aBaTh apaMeTphbl U
KPUTEpPUU PELICHHUS;

— aHAJIM3UPOBATH MOJYyUYEHHBIE B XOJI€ PEIICHUS 3a7a4M PE3yJIbTaThl, KpUTUUECKH OIICHUBATH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

— CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON JAEATEIHHOCTH, B TOM
quclie IPU U3YYCHUU (DU3HKHY;

— JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPHUOOPETEHHBIN OIIBIT;

— YMETb MePEHOCUTH 3HaHUSI 1O (PU3UKE B MPAKTHUECKYIO 00JIACTh )KU3HEEATEIbHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTei; — BBIJIBUTATh HOBBIC HJICH,
npenaraTh OPUTHHANBHBIC TMOAXOJbl U PEIICHUS; CTaBUTh MPOOIEMBbI W 3aqadd, JOMYCKAOIINE
albTEPHATUBHBIE PELICHUSI.

Pabota ¢ nuadopmanmeii:



— BJaJETh HaBBIKAMH MONY4YeHHUS WHPoOpMaUUU (U3NUIECKOTO COACP)KAHHS U3 MCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYHIECTBIIATD ITOUCK, aHAIN3, CUCTEMATH3ALMIO U HHTEPIIPETALINIO
MHGOpMaLUU Pa3IMYHBIX BUJOB U (POPM MPEICTaBICHUS;

— OLIGHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

— UCMOJIB30BaTh CPEACTBA HH(POPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEILICHUH
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX W OpPraHM3allUOHHBIX 3a7ad C COONIOIEHUEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKU O€30MIaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS, IPABOBBIX U ATUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

— CO3J1aBaTh TEKCTHI (PU3MUECKOTO COACPIKaHUS B PA3IMYHBIX OopMaTaxX ¢ yIETOM Ha3HAYCHUS
uHbopMalMM M 1EJeBOH ayAUTOPUM, BBIOMpas ONTUMAaNbHYI (OpMYy NpPEACTAaBICHUA MU
BH3YaJIU3alUu.

YHHUBepcanbHble KOMMYHHKAaTUBHBIE AericTBUS OO0mienue:

— OCYIECTBIISITH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH EATEIHHOCTH;

— Pacno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTyallui U CMSATYaTh KOHQIIUKTHI,

— Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEZCTB.

CoBMecTHas! 1€ATENbHOCTB!

— [OHUMATbh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U UHIMBUYaJIbHOU pabOThI;

— BbIOMpaTh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBH, ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTUBA;

— NPUHUMATB LIETIM COBMECTHOM 1€ TEIIbHOCTH, OPIaHU30BbIBATh U KOOPAMHUPOBATH IEHCTBUS
10 €€ JOCTHKEHHUIO: COCTABIIATH IUIaH JAEUCTBUH, PACIIPENEIIATh POIU C yYETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

— OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a M KAKIOI0 Y4aCTHUKA KOMaH bl B OOIIMK pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

— IMpenajarath HOBBIE IPOEKTHI, OLEHUBATh MJIEU C IO3UIHUKM HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

— OCYILECTBIISTh HO3UTUBHOE CTPATETUYECKOE MIOBEEHUE B PA3IMUHBIX CUTyalUsIX, IPOSIBIIATh
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

VYHuBepcanbHble peryyaTuBHbIe 1eicTBUs CaMoopraHnu3alys:

— CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO AESITENbHOCTh B 00JacTH (DU3UKU U
aCTPOHOMMH, BBISIBIIATH POOIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

— CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PELIEHUS PACUETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS MTPAKTUYECKON pabOThI ¢ YUETOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM
U NIPEATIOYTEHUH;

— J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

— pacHIMPATHh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

— JeNaTh OCO3HAHHBIA BBIOOpP, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a



pelIeHue;

— OLICHUBATh NMPUOOPETEHHBIH OIBIT;

— cnoco0CcTBOBATh (HOPMHUPOBAHHIO U TIPOSBICHUIO dPYIUIIMN B 00J1aCTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBCHbD.

CaMOKOHTpOJIb:

— J1aBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

— BJIaJICTh HABBIKAMH TIO3HABATEIHLHOUN pe(hICKCHU KaK OCO3HAHUS COBEPIIACMbIX JICUCTBUN U
MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA, MCIIOJB30BATh MPUEMBI peIeKCHH JUIs
OLICHKH CUTYalllH, BEIOOpa BEPHOTO PEIICHUS;

— YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PELIEHUS 110 UX CHUKEHUIO;

— [PUHUMATh MOTHBBI U apTYMEHTHI IPYIHX IIPU aHAIHU3€E PE3yIbTaTOB ACSITEIbHOCTH.

[TpunsiTHE CEOS M NPYTHX:

— MpPUHUMATH ce0sl, MOHUMAasi CBOU HEAOCTAaTKU M JIOCTOMHCTBA; — MPUHUMATh MOTHUBBI U
apryMEeHThI IPYyTUX P aHAJIU3€ Pe3yJIbTaTOB ACSITEIbHOCTH;

— IPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

NPEJIMETHBIE PE3YJIbTATHBI

10 KJIACC

B npouecce n3ydenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce yueHUK HAy4UTCS:

— JEMOHCTPHPOBATh Ha MPHUMEPaxX poJib U MeCTO (PM3UKH B (HOPMHUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHUHBI MHUpPA, B PA3BUTHM COBPEMEHHOM TEXHHUKHM M TEXHOJOTMM, B IIPAKTUYECKOU
NESATEIHOCTH JIIOJEH;

— YUYHUTBIBATh IPAHUIIBI IPUMEHEHUS N3yUEHHBIX (PM3NYECKUX MOJEIeH: MaTepuanbHas ToUKa,
MHEepLMaJIbHas cucTeMa 0Tc4€Ta, abCONIIOTHO TBEPOE TEIO, UACATBHBIN ra3; MOJENIN CTPOSHHUS ra3o0B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIEKTPUUYECKUI 3apsii IpU pelieHnu GU3NYECKUX 3a/1ay;

— pacrno3HaBaTh (hu3NYecKkue sBICHHUS (IpOLEecChl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA M JIEKTPOJAMHAMUKH: PABHO-
MEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE, CBOOOJHOE MaJIeHUe Tell, ABM)KEHUE 10
OKPY’XHOCTH, HHepLus, B3auMmojencTBue Tei; Iuddysus, OpoyHOBCKOE MABM)KEHHE, CTPOEHUE
KHUAKOCTEH M TBEPABIX TeJ, WU3MEHEHHEe oObEMa Ten NpU HarpeBaHUM (OXJaKICHUH), TEIIOBOE
paBHOBECHE, HCIIAPEHNE, KOHIECHCALNS, IJIaBJICHNE, KPUCTAJUIM3ALMs, KUIIEHHUE, BIAXKHOCTh BO3/yXa,
MOBBILLIEHUE JIABJIEHU ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBS3b MEXKIY ITapaMeTpaMu CO-
CTOSIHHUS Ta3a B M30MpoIleccax; 3JEKTpHU3alUs Tel, B3aUMOACWCTBHUE 3apsiioB, 3JEKTpPHUUECKas
MIPOBOAMMOCTb, TETJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA;

— OIUCHIBaTh MEXaHUYECKOE IBM)KEHHUE, HCIOJIb3Yysl (PU3MUECKUE BEIMYMHBI: KOOpIMHATA,
Iy Th, IEPEMELIEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUJIa, UMITYJIbC Tela, KHHETH4YeCcKasi SHEprus,

INOTCHIUAJIbHAad OSHEPTHUd, MCEXaHHYCCKasd pa60Ta, MCXaHUYCCKasds MOINHOCTh, IIpHU OIIMCAaHHU



MPAaBUIILHO TPAKTOBATH (PM3UYECKUI CMBICT MCIIOJIB3YEMbIX BEIUYHH, UX 0003HAYCHHS U €IUHUIIB,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BEJIMUYNHAMM;

— OIUCBHIBATh M3Y4YEHHBIC TEIUIOBBIE CBOWCTBA Tel M TEIUIOBBIE SBIICHUS, HCIOJB3YS
¢u3nvecKre BeTMYNHBL: IaBJICHUE ra3a, TEMIIepaTypa, CpeIHss KHHETHIECKast SHEPTHs XaOTHYECKOTO
JBUKEHMSI MOJIEKYJI, CPEAHEKBAJApaTU4YHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, pabdora rasza, Ko3(pQUUUEHT MoJIe3HOro NEHCTBUS TEIUIOBOIO JBUraTels; IMPHU OMHUCAHUU
IIPABUJIIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOJIb3yEMbIX BEJIWYMH, X 0003HAYEHUS U €IUHMLIBL,
HAXOJUTh (JOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3UUIECKYIO BEIUUUHY C JPYTUMU BEJIMYNHAM;

— ONKCBHIBATh H3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BELIECTBA, JJICKTPUYECKUE SIBICHUSA
(mporecchl) U 3IEKTPUYECKYIO IPOBOJUMOCTb Pa3IMYHbIX CPE, UCIOIb3Ysl (PU3NUECKUE BEIUYUHBIL:

NEKTPUYECKUI 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH IIOJIsA, MOTCHLIMAN, Pa3HOCTh
HNOTEHLUAJIOB, CHJIA TOKA, 3JIEKTPHUECKOE HAIIPSKEHNUE, dJIEKTpUUIecKoe conpoTusienue, 3/1C, pabora
TOKA; MPU ONHCAHWU MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEJIWYHH, WX
0003HAYeHMsI U €IMHMIIbI; yKa3blBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DPU3MYECKYIO BEJIUUUHY C
JPYTHMMH BEJIMYMHAMY;

— aHAJIM3HUPOBATh (U3UYECKUE NPOIECCHl W SBICHUSA, UCTONB3Ys (DU3NYECKHE 3aKOHBI U
NIPUHLUIBL: 3aKOH BcemupHoro TtsaroreHus, I, II m III 3akonbl HproToHa, 3aKOH coxpaHeHUs
MEXAHUYECKOM DHEPrUM, 3aKOH COXPAaHEHUS HMITYJIbCA, IPUHLMII CYNEPIO3ULUU CUJI, NPUHIIUII
PaBHONPABUs HHEPLUMAIBHBIX CHUCTEM OTCUETA; MOJIEKYJSIPHO-KMHETHYECKYI0 TEOPUI0 CTPOEHUs
BEILIECTBA, FA30BbIE 3aKOHBI, CBA3b CPEAHEN KHHETUYECKON SHEPTUHN TEIIJIOBOTO IBHKEHUS MOJIEKYJI C
aOCOJIOTHOW TEeMIIepaTypoid, TepBbIii 3aKOH TEPMOJAWHAMHKH; 3aKOH COXPAHEHHS JIEKTPHUECKOTO
3apsaga, 3akoH KysoHna, 3akoH Oma, 3aKOHBI TOCIIENOBATEIBHOTO WM IApaJIIEIBHOTO COEAUHEHMS
IIPOBOJIHUKOB, 3aK0H J[xoyns—IJIeHna; npu 3ToM pa3iuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (IPaHULbl, 00J1aCTH) IPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIE IPUHIIUIIBI EHCTBUS MAIlUH, IPUOOPOB U TEXHUUYECKHUX YCTPONCTB;
pas3nuyarh ycaoBUs UX O€30MaCHOTO MCIIOJIBb30BaHMs B TOBCEHEBHOM KU3HU,

— BBINOJHATh HKCHEPUMEHTHI 1O MCCIEJOBAHUIO (U3UYECKUX SIBICHUH M MPOLECCOB, C
HCIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUN: PU 3TOM (OpMyIUpOBaTh npoliaemMy/3aady u
TUIIOTE3y Y4YeOHOro SKCHEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPENI0KEHHOIO0 O000pYyIOBaHHUS;
MIPOBOAUTDH ONBIT U POPMYJIUPOBATH BHIBOIBI;

— OCYIIECTBJIATH NPSMbIE U KOCBEHHbIE U3MEpeHHs! (PU3NYECKUX BEJTHMUUH; IPU 3TOM BBIOHPAThH
ONTUMAJIBHBIA CIIOCOO HM3MEpEeHHs] U HUCIOJIb30BAaTh M3BECTHBIE METOJbl OLEHKH MOTPELIHOCTEN
U3MEPECHU;

— HCCIIEZI0BATh 3aBUCUMOCTU MEXIY (GU3MUECKUMHU BEIMYMHAMHU C UCIIOJIb30BAHHUEM TMPSMBIX
U3MEPEeHU: TNpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (HUKCHPOBATH pE3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHUJE TaOIMIl M TpauKOB, IeNaTh BBIBOJBI 110 Pe3yiIbTaTaM

HCCIICIOBAHUS,



— coOmoaTh mpaBwia OE30MacHOTO TpyJa NpPU MPOBEIECHHUH HCCIEIOBAaHUN B paMKax
y4e0HOrO  3KCIEPUMEHTa, y4eOHO-MCCIEJOBATENbCKOM M MPOEKTHOW  AEATENbHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1a00OPaTOpHOro 000pyI0BAHHUS;

— pemaTh pacuETHBIC 3aJIa4H C SIBHO 33JJaHHOW (PU3UYECKON MOJICTIBIO, HCIIONIBb3YS (PU3HUECKUE
3aKOHBI ¥ IPUHIUIIBI; HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4i BRIOMPATh (PU3HUECKYIO MOJIEIb, BBIACIATD
¢usnyeckue BeNMUYMHBI M (OpPMyJibl, HEOOXOAMMBIE i €€ pelIeHus, NMPOBOAUTH PACUETHI U
OLIEHUBATh PEATILHOCTD MTOJYYECHHOI'0 3HaUeHUs! (PU3MUECKON BEIUYHHBI,

— pemaTh KaueCTBEHHbIC 3a/1a4M: BBICTPAUBATh JIOTMYECKH HEIPOTHBOPEUYHMBYIO LEHOYKY
paccykJIeHHi ¢ ONOpPOr Ha N3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS,

— HCIOJb30BATh IIPU PELICHUH YUYEOHBIX 33]1a4 COBPEMEHHbIE HH()OPMAIIIOHHBIE TEXHOJIOIHH
IUIs IOMCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U MIPEICTABICHUS Y4eOHON U HAayYHO-IIOMYJIIPHON
uHbOpMaNNY, MOTYYEHHON W3 Pa3TUYHBIX MCTOYHMKOB; KPUTUYECKH AaHATM3HPOBATH MOIYYaeMYIO
nH(OpPMAIHIO;

— MPUBOAMTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHbIX yu€HBIX-(PU3UKOB B pa3BUTHE
HayKH, 0OBSICHEHHUE ITPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— WUCTIOJIb30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3MKE B TIOBCETHEBHOW YKU3HH 11 00ECTICYCHHUS
0€30MacHOCTH TpU OOpameHnH C MpUOOpaMHU M TEXHUYECKUMH YCTPONCTBAMHM, JUIS COXPAHEHHS
3JI0pOBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKarolleil cpere;

— paboTaTh B rpymIe C BHIMOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh PadoTy
TPYIIIBI, PAMOHAIBHO PACIPEAEIATh 0053aHHOCTH U IJIAHUPOBATH JESTEIBHOCTh B HECTaHJAPTHBIX
CUTyalMsX, aJeKBaTHO OIEHWBATh BKJIAJ KaXIOTO W3 YYAaCTHUKOB TPYNIBl B peEIICHHE
paccMaTpuBaeMoil poOIeMBI.

11 KJIACC

B npouecce n3ydenus kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce yueHUK HAyqUTCS:

— JEMOHCTPHPOBATh Ha MPHUMEpax poJib U MeCcTo (HM3UKH B (HOPMUPOBAHUU COBPEMEHHOU
HAay4yHOM KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTWH, B MPAKTUYECKOM
NesITeIbHOCTH JIFO/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

— YUYUTHIBATh TPAHUIBl TPUMEHEHHS] W3YYEHHBIX (U3UYECKUX MOJEICH: TOYSUHBIN
AIIEKTPUUECKUI 3apsfl, JIyd CBETA, TOYSUHBI MCTOYHHK CBETa, SiAepHast MOAETh aToMa, HyKIOHHAs
MO/IENIb AaTOMHOTO Siipa MPH pelIeHN: (pU3nYecKux 3a/1ad;

— pacrno3HaBaTh (u3nyeckue sBIeHHUs (IPOLEeCcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKU M KBAaHTOBOU (PU3UKU:

B3aMMOJICHCTBHE MAarHWTOB, DJIEKTPOMArHUTHAs WHIYKIHSA, NEHCTBHE MAarHWTHOTO IIOJISI Ha
MIPOBOJTHUK C TOKOM U ABFDKYIITUICS 3apsi[l, DJIEKTPOMArHUTHBIE KOJICOAHUS M BOJTHBI, TPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAKEHHE, MpesoMIIeHHe, UHTephepeHIns, Au(PaKIus U MOISIpU3ALHS
cBera, jaucrnepcus cBera; (oTtornekrpuueckuit >Ppdext (poTorddexT), cBeToBOE HaBIEHHE,

BO3HHKHOBEHHE JIMHEHYATOTO CIICKTpa aTroMa BOAOpOJa, CCTCCTBCHHAdA W HCKYCCTBCHHAas



PalnoaKTUBHOCTB;

— ONKCHIBaTh M3YyYEHHBIE CBOICTBA BEUIECTBA (dJICKTPHUUCCKHE, MAaTHUTHBIC, ONTHYECKUE U
3IIEKTPOMATrHUTHBIE SABJICHNUS (TIPOLIECCH), HCIIONB3Ys (Pr3nUecKue BEMMUUHBI: HIICKTPUIECKHN 3a-psil,
CHJIa TOKA, JJIEKTPHUUECKOE HANpPSIKEHUE, JIEKTPHUECKOE CONPOTUBICHUE, Pa3HOCTh MOTEHIMAJIOB,
SJIC, paboTa TOKa, MHAYKIMS MarHUTHOTO MoJis, cuia Amrmepa, cuia JlopeHna, WHIyKTUBHOCTb
KaTYIIKH, SHEpPrus 3JIEKTPUYECKOT0 M MAarHWTHOTO NOJeH, HEeproj M 4YacToTa KojeOaHWi B
KoJIeOaTeTbHOM KOH-TYpE, 3aps[ W CHIa TOKa B TPOLECCE TApMOHUYECKHX 3JIEKTPO-MAarHUTHBIX
KosiebaHui, POKyCHOE PacCTOSIHUE U ONITHYECKAs CUJIa JIMH3BI; IPH ONMCAHUK TPABUIIBHO TPAKTOBATh
¢u3n4YecKUil CMBICT UCMOIb3YEMBIX BEIMYUH, UX 0003HAUECHUS W €JUHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIHUE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTHMH BEIHYHMHAMH;

— OIUCHIBATh N3yUCHHBIE KBAHTOBBIC SIBJIICHHS U IIPOLIECCHI, HCIONB3YS (PH3MUECKHE BEININHBI:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPIHs U UMIYJbC (OTOHA,
NepUOoJl TOJIypaclaja, SHEPTHsl CBSI3M ATOMHBIX sIE€p; NMPH OINWCAHWK IPABHIBHO TPAKTOBATh
(bU3MUECKUH CMBICI MCIOJIB3YEMbIX BEIWYMH, X O003HAYCHUS W €AWHHIBL, YKa3bIBaTh (OPMYIIBL,
CBSI3BIBAIOIUE JAHHYIO (U3MUECKYIO0 BEIWYHMHY C JPYTUMH BEIWYMHAMHM, BBIYHCIATH 3HAUYCHHE
(U3HYECKOI BETUMINHBL;

— aHAIM3UPOBATh (U3MYECKHUE NPOIECCHl U SBICHHS, UCHOIB3Yd (pu3nyeckue 3aKOHBI U
NPUHIMIBL 3aKOH AJICKTPOMArHUTHOW MHAYKIMH, 3aKOH NPSMOJIMHEHHOTO pacrpoCTpaHeHHs CBETa,
3aKOHBI OTPAXXCHUS CBETA, 3aKOHBI NIPEJIOMJICHUS CBETA; YpaBHEHHE DWHIITEHHA i GpoTodddekra,
3aKOH COXPAHEHHS SHEPrHH, 3aKOH COXPAHCHHUS HMITYJIbCa, 3aKOH COXPAHEHHUS D3JICKTPUUYECKOTO
3apsizia, 3aKOH COXPAaHEHUsI MaCCOBOTO YMCIIA, TOCTYIAThl bopa, 3aKOH paJiMOaKTHBHOTO paciaja; Mpu
3TOM pa3inyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOe BBIPAXKEHHE M yCIOBHSA
(rpaHuIBl, 00JIACTH) TPUMEHU-MOCTH;

— ONPEEIISATh HAllPaBJICHUE BEKTOPA MHIYKIIMH MAarHUTHOTO TTOJISl IPOBOIHUKA C TOKOM, CHITBI
Awmnepa u cuisl JIopeHna;

— CTPOUTH M ONKCHIBATh H300pa’keHHe, CO3/1aBaeMOoe MJIOCKUM 3epKajloM, TOHKOM JTMH30M;

— BBINOJHATh AKCHEPUMEHTHI IO MCCIEIOBAHUIO (U3UYECKUX SIBJICHUNH M TMPOLECCOB, C
WCIIOJIH30BAaHMEM TIPSMBIX M KOCBEHHBIX U3MEPEHUI: MTPH 3TOM (POpPMYyIMpOBaTh MpobdiaeMy/3anady u
THIOTE3y Yy4eOHOTO SKCIEPUMEHTa; COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O000pYyIOBaHHUS;
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

— OCYIIECTBIIATH NPSIMbIE M KOCBEHHbIE U3MEpEHHsI (PU3NYECKUX BETHMUUH; IPU 3TOM BBIOUPATh
ONTUMAJIBHBIA CIIOCOO HM3MEpEeHHs] U HUCIOJIb30BAaTh M3BECTHBIE METOJbl OLEHKH MOTPELIHOCTEN
U3MEPECHU;

— WCCIIeIOBAaTh 3aBUCUMOCTH (PM3MYECKUX BEITUYMH C MCIIOJIb30BaHUEM TPSMBIX H3MEPEHHN:
IpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHpPOBATh pPe3yJbTaThl IOJyYEHHOH 3aBUCUMOCTH
(bu3MYeCcKUX BEJIMYMH B BUJE TaOIUI] U TpaMKOB, AETaTh BBIBOJBI M0 pe3yJIbTaTaM HCCIIEI0BaHMS;

— cobmoiaTh MpaBwiia 0€30MacHOro TpyJa MpU MPOBEIEHUU HCCIEJOBAaHMM B paMKax



y4e0HOr0  JKCIEepUMEHTa, Y4eOHO-HCCIENOBATEIbCKOM W  TPOCKTHOW  NIEATENBHOCTH  C
WCIIOJIh30BAaHUEM H3MEPHUTEIIBHBIX YCTPOHUCTB U JTA00OPaTOPHOTO 000y IOBAHHUS;

— pemrath pacu€THBIE 33/1a4M C SIBHO 33aHHOM (PU3NIECKOI MOJICNBIO, HCIIOIB3YS (pr3nyecKue
3aKOHBI U ITPUHIHUIIBI; HA OCHOBC aHAJIM3a YCJIIOBUA 3aJa4n BBI6I/IpaTB (1)I/I3I/I'-IGCKYIO MOAC/Ib, BBIACIIATDH
¢du3nueckue BETUYHMHBI M (OPMYJIBI, HEOOXOAMMEBIE sl €€ pEelIeHUs, MPOBOJUTH PACUEThI H
OLICHUBATh PEATLHOCTbH MOJYUYSHHOTO 3HAUCHUS (PU3HUECKON BEIIMYHHEI,

— pemaTh KAa4eCTBCHHBIC 3a/layd: BBICTPAUBATh JIOTUYECKA HEIPOTHBOPEUYHMBYIO IIEHOYKY
paccyXJICHHIA C OTIOPO Ha M3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

— HUCIIOJIB30BAaTh IpU PpCHICHUHA y‘Ie6HBIX 3ala4 COBPCMCHHBIC I/IH(bOpMaL[I/IOHHbIe TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYPUPOBAHMUS, HHTEPIIPETALMH U TIPEACTABICHUS y4eOHOW U HAYYIHO-TIOMYJISIP-HOM
nHpOpMAIIHMY, TTOTYYESHHON W3 Pa3IMYHBIX UCTOYHHUKOB; KPUTHYECKU AHAIM3HPOBATH IOJIYYaeMYHO
nH(pOpMAIIHUIO;

— OOBSCHATH MPHUHIUIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyarb
YCIIOBHS UX O€30IACHOTO MCIIOJIb30BaHHMSI B TOBCEHEBHOM JKU3HU;

— MPHUBOIMTH NMPHUMEPHI BKJIAJIla POCCHUCKUX M 3apyOeKHBIX yUEHBIX-(PH3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE ITPOLIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

— HCII0JIB30BAaTh TCOPCTUICCKUC 3HAHUS I10 (1)I/I3I/IKC B HOBCCHHCBHOﬁ KU3HU TJIA obecrieueHust
0€30MaCHOCTH TIpU OOpalleHHH C MPUOOpPaMU M TEXHUYECKUMHU YCTPOMCTBAMH, JUIS COXPAHCHHS
3II0POBbSI U COOJIIOJICHHSI HOPM IKOJIOTMYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

— paboTaTh B rpyNIe C BHIMOJIHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, INIAHUPOBATh PabOTy
TPYIIIBI, PAMOHAIBHO PACIPEAEIATh 0053aHHOCTH U IJIAHUPOBATH JESITEIBHOCTh B HECTaHJAPTHBIX
CUTyallusiX, aJEeKBATHO OLIEHWBATh BKJIAaJ KaXJOr0 W3 YYAaCTHUKOB TPYIIBI B pEUICHHUE

paccMaTpuBaeMoii poOIeMBbI.

TEMATHYECKOE INTAHUPBAHUE

10 KJIACC
KosnyecTBo yacoB

HaumenoBanue

Ne MpakTu DexTponHbie (WH(GpPOBHIE)
pa3ieioB H TEM KoHTpoabHbIe

n/n Bcero yecKHe o0pa3oBaTeIbHbIC PeCypChl
NMPOrpaMMbI paGoThI

padoTsl

Pazgen 1. PU3NKA U METO/IbI HAYYHOTI'O ITIO3HAHMUSA

bubarorexa [TOK
https://lesson.academy-
content.myschool.edu.ru/03/10

dusmKa 1 METOMBI
11 HAy4YHOTO 2 0 0
TIO3HAHMS

HWroro mo pazaeny 2

Pazgen 2. MEXAHUKA

Bbubnuoreka [IOK

21 Kunemaruka 5 1 1 https://lesson.academy-
content.myschool.edu.ru/03/10
bubarorexa [JOK

2.2 JuHamMuKa 7 0 2 https://lesson.academy-

content.myschool.edu.ru/03/10
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3aKoHbI Bubmuoreka [TOK
2.3 COXpaHCHHS B 6 1 1 https://lesson.academy-
MEXaHUKE content.myschool.edu.ru/03/10
HWroro mo pazaeny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI Bbubnnorexa [JOK
31 MOJICKYJISIPHO- 9 0 1 https://lesson.academy-
' KHHETHUYECKOI content.myschool.edu.ru/03/10
TEOPUH
OCHOBEI bubmuoreka [TOK
3.2 DM NHHAMUKI 10 1 0 https://lesson.academy-
pMO content.myschool.edu.ru/03/10
ArperaTHble bubanorexa [JOK
33 COCTOSTHHS 5 0 0 https://lesson.academy-
' BEIIIECTBA. content.myschool.edu.ru/03/10
dazoBble nepexoipl
Hroro no pazaeny 24
Paznen 4. DJIEKTPOANHAMUKA
bubamoreka [TOK
41 OnekTpocraTuka 10 0 0 https://lesson.academy-
content.myschool.edu.ru/03/10
ITocrosiHHbIH bubamoreka [TOK
ANEKTPUUECKHUN https://lesson.academy-
4.2 TOK. 12 1 2 content.myschool.edu.ru/03/10
Toku B pa3mIHBIX
cpemax
Htoro no paszaeny 23
Peseps 2
OBUIEE KOJIMYECTBO
YACOB IIO 68 5 7
ITPOIT'PAMME
11 KJIACC
HauMeHOBaHME KoaunuyecTBo yacoB
n A31C/10B H TeM JyeKTpoHHbIE (LM (pPOBbIE)
P Beero KonTtposibHbie HpakTuyec o0pa3oBaTesibHbIE PECYPChI
NporpamMmal padoTHI KHe padoThI
Pazgen 4. DJIEKTPOAUHAMUKA
Bbubnnoreka I[JOK
MarautHoe 1oJ1€e. .
4.1 DNeKTpOMarHUTHAS 11 1 2 https://lesson.academy-
' content.myschool.edu.ru/03/11
WHTYKITHST
HUroro no paznery 11
Pazpnen 5. KOJIEBAHUSI 1 BOJIHbBI
MexaHuuecKue 1 butnuoreka IIOK
5.1 AIIEKTPOMArHUTHBIE 9 0 1 https://lesson.academy-
KoJeOaHus content.myschool.edu.ru/03/11
Mexanuueckue u Bbubnaunoreka [JOK
5.2 3JIEKTPOMArHUTHEIC 5 1 0 https://lesson.academy-
BOJTHBI content.myschool.edu.ru/03/11
Onruka Bbutnuorexa IIOK
https://lesson.academy-
53 10 1 5 content.myschool.edu.ru/03/11
HWroro no pasnery 24

Pazzen 6. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH
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bubmmoreka [IOK
https://lesson.academy-
6.1 | Ocnosu CTO 4 0 0 content.myschool.edu.ru/03/11
Uroro mo paznemy 4
Paznen 7. KBAHTOBAS ®U3UKA
DJIeMEHTBI bu6nmoreka IJOK
7.1 | xBanTOBOH 6 0 0 https://lesson.academy-
ONTUKH content.myschool.edu.ru/03/11
bu6nmoreka IJOK
7.2 | CtpoeHue aToma 4 0 0 https://lesson.academy-
content.myschool.edu.ru/03/11
buomuoreka LIOK
7.3 | AtomHoe sapo 5 1 0 https://lesson.academy-
content.myschool.edu.ru/03/11
Utoro o pazgeny 15
Paznen 8. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
bu6nunoreka IJOK
8.1 DJeMeHTEHI 7 0 0 https://lesson.academy-
™ | actpodmzuk content.myschool.edu.ru/03/11
Hroro mo pasneny 7
OBOBIIAIOIIEE IOBTOPEHUE
CucreMmaTuzarus bubmuorexa LIOK
u 0000IEeHne 4 1 0 https://lesson.academy-
MaTepHana Kypca content.myschool.edu.ru/03/11
(hm3uKn
Hroro no pazneny 4
Pezepr 3
OBUIEE KOJIMYECTBO
YACOB I10

MMPOIr'PAMME 68 5 8
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