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Pabouass mporpamma mo Qusuke Ha ypoBHE CpeaHero oOmiero ooOpas3oBaHus (0a30BbIi
YpOBEHb HW3YYCHHsI MpPEIMETa) COCTaBJieHA Ha OCHOBE IIOJIOKEHWH H TpeOOBaHUU K
pe3yabTaTaM OCBOCHHSI OCHOBHOH 0OOpa3oBaTeNbHON MPOrpaMMbl, IPEICTABICHHBIX B
denepanbHOM  TOCYJAapCTBEHHOM  00pa3oBaTeNbHOM  CTaHAApTE CpeaHero  oOmiero
obpazoBanus (PI'OC COO), a Takxke ¢ yuérom DenepanbHoil 00pa30BaTEILHON TPOTrPAMMBI
cpemHero oOimero o0pa3oBaHMs, YTBEPKICHHOHN MpuKa3oM MuHnpocsemeHus Poccun ot
18.05.2023 mox Ne 371

MNOACHUTEJIBHASA 3AIIMCKA

Conepxanue IIporpaMMbl HanpaBiaeHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAyYHOW KapTUHBI
mupa ydammuxcs 10—11 kiaccoB npu o0ydeHnn ux ¢u3uke Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-/IeATeJIbHOCTHOrO0 mojaxoaa. Ilporpamma cootrBerctByer TpeboBanusm PI'OC
COO k mnaHupyeMbIM JIMYHOCTHBIM, TPEAMETHBIM M MeETa- NPEAMETHBIM pe3yJibTaTaM
o0y4yeHMs, a TaKXe Y4YUTHIBACT HEOOXOAMMOCTb pEAlM3alUU MEXIPEAMETHBIX CBA3eH
(U3MKK ¢ eCTeCTBEHHO-HAYYHBIMU YUYEOHBIMH NpeIMETaMu. B Hell onpenensroTcst OCHOBHBIE
LHeJd Mu3ydeHHs (U3MKM Ha YpOBHE cpelHero ooumero o0pa3oBaHus, IUIAaHHUPYEMbIe
pe3yabTaThl OCBOCHHUS Kypca (DM3HMKH: JIMYHOCTHBIC, METalpeJIMEeTHbIE, MpeAMeTHbIe (Ha
0a30BOM ypOBHE)

IIporpamma BKIrOYaeT:

. IUTAaHUPYEMBIE Pe3yJabTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM
YHClie IPEeIMETHBIC Pe3yIbTaThl IO FoJaM 00yUYEHUS;

J cojepxkaHue yueoHoro npeamera « Du3nkay 1mo rojgaM 00ydeHus;

. MPUMEPHOE TEMATUYECKOE TUIAHUPOBAHHE C YKa3aHMEM KOJMYECTBAa YacOB Ha

M3Y4YEHHE KaKJIOM TEeMbI U IPUMEPHOMN XapaKTEPUCTUKONW y4eOHOU 1eATEeIbHOCTH yYalluXcs,
pean3yeMou NpU U3yYEHUH ITUX TEM.

[IporpaMMa MOXeT OBITH HCIIOJIb30BAHA YUYMTEISIMU KaK OCHOBA JJISi COCTAaBJIEHUS CBOUX
pabouux nporpamm. [Ipu pa3paboTke paboueit nporpaMmbl B TEMAaTHYECKOM IJIAHUPOBAHUU
JOJKHBI  OBITh  YYTE€Hbl BO3MOXKHOCTH  MCIIOJIB30BAHMSI  DJIEKTPOHHBIX  (LU(POBBIX)
00pa3oBaTeNbHBIX  PECYpCOB,  SBISAIOIIMXCS  Y4eOHO-METOIMYECKUMU  MaTepHuajaMu
(MynbTUMEIUHHBIE MPOrPaMMBbl, JJIEKTPOHHbIE YYEOHUKM W 3aJa4HUKH, 3JIEKTPOHHBIE
OuONIMOTEKH, BUPTYyaJbHbIE JAOOPATOPHM, UIPOBBIE IMPOrpamMMbl, KOJUIEKIUH LH(POBBIX
00pa3oBaTeNbHBIX PECYpCOB), peaTU3YIOMUMH auaakTudeckue Bo3moxkHoctn UKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 0Opa30BaHMH.

Pabouas mporpaMMa He CKOBBIBAa€T TBOPUECKYIO MHULMATUBY YUMTEIEH M MpPeJOCTaBISET
BO3MOKHOCTh JUISl peajM3allMi Pa3JIM4HbIX METOJMYECKHUX IMOAXOJO0B K OpraHu3aluu ooy-
yeHus (U3MKE IMpH YCIOBUM COXpaHEHMsI O00s3aTENIbHOM YacTU COJEp)KaHUsd Kypca.
KonnuecTBo yacoB B TEMaTH4YECKOM IUIAHMPOBAHUM HA U3YUYEHHUE KaXKIAOW TEMBI SIBISAETCS
OPUEHTUPOBOYHBIM U MOXKET OBITH U3MEHEHO KaK B CTOPOHY YMEHBIIEHHUS, TaK U yBEJIMUEHUS
B 3aBHCHMOCTH OT PEAU3YEMBIX METOJWYECKUX IOJXOJ0B U YPOBHS NMOATOTOBIEHHOCTH
yUaluXxcs.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «®U3UKA»

dusnka KaKk Hayka o0 Hambosee oOIUX 3aKOHAX MPUPOJBI, BHICTYMAs B Ka4yeCTBE YUEOHOTO
npeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUH 00 OKpy»Karoliem
mupe. llkonpHBIM Kypc OQU3MKHM — CHCTEMOOOPA3yIOIMUNA Ui €CTeCTBEHHO-HAayYHBIX
y4EOHBIX TpPEeIMETOB, IMOCKOJbKY (PHU3MUECKHE 3aKOHBI JIE)KaT B OCHOBE IPOLECCOB U
SIBJICHUH, HW3y4aeMbIX XHMHEH, Ouosoruen, (usnyeckod reorpadueldl ¥ acTPOHOMHUECH.
Hcnonp3oBaHue M aKTUBHOE IMpHUMEHEHHE (PU3MUECKUX 3HAHUN OINpenenseT XapakTep |
pa3sBUTHE pPa3sHOOOPA3HBIX TEXHOJOTHM B cepe HHEPreTUKH, TPAHCIOPTAa, OCBOCHMS
KOCMOCa, MOJIy4eHHs] HOBBIX MaTepHajIoB C 3aJaHHBIMH CBOIICTBaMU U Jp. M3yueHnue ¢pusnuku



BHOCHUT OCHOBHOM BKJIaJ B (pOpMUPOBAaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA YYalIHXCH,
B (OPMHMpOBAHHE YMEHUH MPUMEHATh HAY4HbI METOJ INO3HAHMSA NPHU BBINOJIHEHUH HUMHU
y4eOHBIX HCCIIEIOBAHUN.

B ocHoBy Kkypca Qu3MKM cCpeaHEeH UIKOJbl IOJOXKEH psAA HJedH, KOTOpble MOYKHO
paccMaTpUBaTh KaK MPUHIIHIIBI €0 OCTPOCHHUS.

Wnes uenoctHocTH. B coOTBETCTBUU € HEH Kypc SBJISIETCS JIOTMYECKH 3aBEpIIEHHBIM, OH
COZIPKUT MaTepual U3 BCEX paszesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOH, TaK
U COBPEMEHHON (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUUM ¢ HEll Marepuan Kypca GU3MKH OObEAMHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBisercs (OpMUpOBaHME NPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Wnesa rymanurtapusauuu. E€ peanuszauus npeanosaraeT HCIOJIb30BaHHE T'yMaHUTapHOTO
noTeHIMana (PU3MUECKOW HAyKH, OCMBICJICHHE CBSI3M DPa3BUTUSA (U3UKH C Ppa3BUTHEM
o0liecTBa, a TaKKe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U 3KOJIOTMYECKMMHU
npobiemMamu.

Hoea npuknaonon nanpasnennocmu. Kypc Gpu3uku npeamnosiaraeT 3HakOMCTBO € IHPOKUM
KPYIOM TEXHHYECKUX U TEXHOJIOTMYECKHUX MPUIOKEHUH U3YyIeHHBIX TEOPUI U 3aKOHOB.
Hoea »3xonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS 3JEMEHTOB COJEpIKaHMA,
MOCBAMIEHHBIX YKOJIOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a Takke OOCYXKIeHHUs MpoOJieM pallOHAIBHOTO IPUPOJIO-
MIOJIb30BaHUS U SKOJIOTUYECKOH 0€30MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (PU3MKHM cpelHEeH LIKOJIbI ABISAIOTCS (pU3nUecKre TEOpHU
(popmupoBaHue mnpeACTaBICHUI O CTPYKTYpe IOCTPOEHUS (PU3NYECKOW TEOPUH, POIH
(GbyHIaMEHTaJIbHBIX 3aKOHOB W INPHHLMUIIOB B COBPEMEHHBIX NPEICTABICHUSIX O IMPHUPOJE,
TpaHHIAX TMPUMEHUMOCTH TEOPHH, /IS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHHA U
MIPOILIECCOB).

CurcTeMHO-eSTeIbHOCTHBIN MOAX0J B Kypce (PM3MKH peallnu3yeTcsl MPeXkae BCEro 3a CUET
OpraHu3alMM HKCIEPUMEHTAIBHON AedaTenbHOCTH ofydaromuxcs. [[nsg 6a30Boro ypoBHs
Kypca (U3MKH — 3TO MCIOJIb30BAaHUE CHCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX J3KCIIe-
PUMEHTOB U JIAOOPAaTOPHBIX PabOT, KOTOpBIE B MporpaMme OObEIUHEHBI B OOIIMIA CIHCOK
YUYEHUYECKUX TMpPaKTHUYECKuX paboT. BelieneHne B yka3aHHOM IepeuHe JabopaTOpHBIX
paloT, MPOBOAMMBIX JUIsI KOHTPOJS M OLIEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 0Opa3oBa-
TEJIBHOTO IpoLecca UCXO0/ U3 0COOEHHOCTEH TEMaTHUeCKOIo IUIAHWPOBAHUS M OCHAIIECHUS
kabunera ¢usuku. IIpm 3TOM oOecmeuuBaeTcst OBIaJ€HUE OOYYAIOIIMMUCS YMEHUSMHU
MIPOBOANTH KOCBEHHbBIE M3MEPEHHUS, UCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yaenseTcs pelieHno pacy€THBIX U Ka4eCTBeHHbIX 3a1a4. [Ipu atom mns
pacu€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 337a4YM C SIBHO 33JaHHOM (DPM3NYECKON MOJENbIO,
MO3BOJIAIOIINE MPUMEHATh U3yUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena
Kypca, TaK M MHTErpUpys 3HAHMS M3 pa3HBIX paszenoB. J{Is KadyecTBEHHBIX 3ajad
MIPUOPUTETOM SIBIISIOTCS 3a/IaHUS HAa OOBSICHEHHE TPOTEKAHUS (PU3NUECKUX SBICHUN H TPO-
LIECCOB B OKpY’KaIOLIeH >XU3HU, TpeOyromue BbIOOpa (PU3MUECKOW MOJENH Ul CUTYaIUH
MIPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO Kk MarepHaTbHO- TEXHHUUYECKOMY
obecrieueHn0 ydeOHOTro Tporiecca 0a30BBIM ypOBEHb Kypca (DM3WKH B CpPEIHEH IIKOJIE
JOJDKEH U3y4yaTbCs B YCIOBHSX IMPEIMETHOrO KaOuHeTa (HU3MKH HIM B YCIOBHAX
WHTETPUPOBAHHOTO KaOWHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro Iukia. B kabunere
¢u3nKn JO0KHO OBITH HEOOXOaMMOE J1labopaTopHOE OOOPYIOBAaHUE JUISL BBIIOJIHEHUS
yYKa3aHHBIX B MpPOrpaMMe YYEHHYECKHUX IPAKTHYECKUX paboT M JEMOHCTPAIMOHHOE
obopynoBaHue.



JleMoHCTpalmoHHOE  00OpynoBaHHE (QOPMHUPYETCSI B COOTBETCTBUM C HIPUHIUIIOM
MHUHHAMAJIBHOHM JI0CTaTOYHOCTH M OOECIIeYMBACT IOCTAHOBKY IEPEYHCICHHBIX B IPOrpaMMe
KITIOYEBBIX JEMOHCTpALMN JJIsl MCCIECAOBAHUS W3Y4aeMbIX SBICHHA U IPOLIECCOB, SMITU-
pUYECKHX U (YHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHH.

JIaGopaTopHoe 000pyAOBaHHUE A YUCHHUECKUX MPAKTHUECKUX paboT (hopMUpyeTcs B BUIEC
TEMAaTHYECKUX KOMIUIEKTOB M O0OecreyuBaeTcss B pacyére OJHOrO0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTnueckue KOMIUIEKTHI J1TaOOpaTOPHOTO0 OOOPYIOBAaHUS JTOJDKHBI OBITH
MOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX M IMHU(POBBIX MPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJIE HU(POBBIX JTAOOPATOPHIA.

HEJHA U3YUYEHUSA YYEBHOI'O NPEJMETA «®U3UKA»

OCHOBHBIMU LETSAMH U3Y4YEHUS! PU3UKU B 001IEM 00pa30BaHUHU SBISFOTCS:

e (QopmupoBannme wuHTEpeca M CTPEMIICHHS OOyYarOIIUXCS K HAYYHOMY H3y4YCHHUIO
NPUPOJIBL, PA3BUTHE X WHTEIUICKTYAIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TPEJACTABICHUI O HAYYHOM METOJE TO3HaHUS M (QOpMHpPOBAHHE
MCCIIEIOBATEILCKOTO OTHOIICHHS K OKPY)KAIOLINM SIBIICHHSIM;

e (GopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTara M3y4YEeHHUs OCHOB CTPOCHUS
Marepuu 1 QyHIaMEHTAIBHBIX 3aKOHOB (pHU3HKY;

e (dopMHUpOBaHHE YMEHHI OOBSCHATH SBICHHS C UCIOIB30BaHUEM (M3NYECKUX 3HAHUH U
HAaYYHBIX JJOKA3aTeIbCTB;

e (dopMHpOBaHUE TPEICTABICHUH O PONM (PU3UKH Ui Pa3BUTHS JPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHH.

J JlocTmkeHHe STHX Ieled o0ecreurBaeTcsl pEIIeHHEM CIeIyIOIMX 33134 B
npolriecce U3y4eHus Kypca pU3MKy Ha ypoBHE CPEAHEr0 00Iero 00pa3oBaHus:

e npuoOpeTeHre CUCTeMbI 3HaHWK 00 OOHmMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHSX, BKIOYAs MEXaHHWKY, MOJEKYISPHYI (H3HUKY, SJIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3UKY U 3IEMEHTHI aCTPOPU3UKHY;

J dbopMHpOBaHNE YMEHWH TPUMEHSTh TEOPETHUECKUE 3HAHHS ISl OOBSICHEHHS
(bu3NYeCKNX SBJICHUN B IPUPOJIC U JUTSI IPUHATHS NMPAKTUIECKUX PEUICHUH B MIOBCEIHEBHON
KHU3HH;

® OCBOCHHE CIIOCOOOB PEIICHHS PAa3JIMUHBIX 33/1a4 C SBHO 33JaHHON (hPU3NYECKON MOJEIBIO,
3aa4, MOJPa3yMEBAIOIINX CaMOCTOSTENIbHOE CO3JaHue (HU3MUYECKOH MOneNH, aJleKBaTHOU
YCJIOBUSM 3aJ1aui;

® TMOHMMaHUE (PU3MUYECKHMX OCHOB W TIPUHIIMIIOB JEHCTBHS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHIS Ha OKPYKAIOIIYIO CPENY;

® OBJIQZICHHE METOJIaMH CaMOCTOSATENBHOTO IUJIAHUPOBAHUS U TPOBENEHHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHAJIHM3a W HMHTEPIPETAluN HH()OPMAIMK, ONpEAETeHNUs TOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJbTara;

® CO37aHWE YCIOBHH JUIS Pa3BUTHS YMEHHH IPOEKTHO-HCCIEA0BA- TEICKOW, TBOPUECKON
TEATEIbHOCTH.

MECTO YYEBHOT'O NTPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootrBerctBun ¢ ®I'OC COO ¢usuka sBiusercs o0s3aTeIbHBIM MPEAMETOM Ha YpPOBHE
cpenHero obmiero oopazoBanud. JlaHHas mporpamMma rnpeaycMaTpruBaeT u3ydeHue UKy Ha
6a3oBoM ypoBHE B 00béMe 136 4 3a 1Ba roga oOyueHus mo 2 4 B Henenmo B 10 u 11 xnaccax.
B temarnueckom mmanupoBanuu 1 10 u 11 kimaccoB mpeanoJiararorcst pe3epB BpEMEHH,
KOTOPBIM yUYUTENIb MOYKET HCIIONIb30BaThb IO CBOEMY YCMOTPEHHIO, U IIOBTOPHUTEIBHO-
0000IarOITNE YPOKH.

JIrobast pabouasi mporpamma JOJDKHA TOJHOCTBIO BKIIIOYATh B CeOsl COAEpXKaHHWE TAaHHON
IPOrpaMMBl.



B oTaenbHBIX ciyyasx Kypc (U3MKU 0a30BOTO YPOBHS MOXET M3ydaThcs B 00bEMe 204 4 3a
nBa roga ooyuenus (3 4 B Henemo B 10 u 11 kiaccax). B aTom ciydae yBenmuuuBaercst He
MeHee 4yeMm 10 20 9 pe3epBHOE BpeMs, KOTOPOE HCIOJIb3YETCS YUYUTENIEeM ISl U3Y4CHHs
BOIIPOCOB, TECHO CBSI3AHHBIX C BHIOPAHHBIM MpoduiieM 00ydeHUs], U YBEIHMUUBAETCS yueOHas
Harpyska, OTBOJMMAs Ha U3yYCHHUE MEXAaHUKU, MOJICKYISPHOU (PU3UKHU U HJIEKTPOAUHAMHKHY,
3a CuéT paciiMpeHHs 4yuciia JabopaTopHbIX paboT HCCIEA0BATEIBCKOTO XapaKkTepa U YPOKOB
pELIEeHNs KaueCTBEHHBIX U PaCU€THBIX 3a]1a4.

COJIEP)KAHUE YUYEBHOI'O IIPEJMETA «®U3UKA» (BA3OBBII

YPOBEHD)

10 xknacc

PA3JEJ 1. ®U3UKA U METObI HAYUYHOTI'O ITO3HAHUA

. ®usnka — Hayka o npupone. Hayuneie MeTOABI MO3HAHUS OKPYIKAIOIIErO0 MUpa.
Pounb skcniepumenTa u TEOpUH B MpoLiecce NO3HAHUS NPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

. MogenupoBanue (U3NYeCKUX SBJICHUH M MpoueccoB. HayuHble TunoTessl.
dusnueckue 3aKoHbl U TEOpHH. ['paHUIBI IPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [TpuHimn
COOTBETCTBHUS.

. Posnb 1 MecTO Gu3uKK B JOPMHUPOBAHUU COBPEMEHHON HAYUYHOU KapTUHBI MUDA,
B IIPAKTUYECKOMN AEATEIbHOCTH JIIOACH.

Jemoncmpayuu

Amnainorosble U HUPPOBbIE U3MEPUTENBbHbIE TIPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. KunemaTnka

° MexaHn4ueckoe JBHXXCHHUC. OTHOCHUTENLHOCTE MEXaHHYECKOTrO JBHMXXCHUA.
Cucrema orcuéra. Tpaektopus.
o [lepemermienne, CKOpPOCTb (CpeaHSsI CKOPOCTb, MTHOBEHHAass CKOPOCTb) U

YCKOpEHHE MaTepHabHOM TOYKH, MX MPOEKIHHU Ha OCH CHCTeMbl KoopauHat. CloxeHHe
NEPEMEILEHUN U CII0KEHHE CKOPOCTEH.

. PaBHOMEpHOE U paBHOYCKOpEHHOE TpAMOJMHENWHOe JABMXeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMSI, TyTH U IEPEMELICHUS] MaTepUaIbHON TOUKU
or BpemeHu. CBoOoaHoe majaeHHe. YckopeHHe cBOOOAHOro mnaaeHus. KpusonuHeiHoe
NBUKEHME. J[BrkeHHe MaTepuaibHOW TOYKHU IO OKPYXHOCTH C TOCTOSIHHOM 0 MOJYJIIO
CKOpOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTb. [lepuon m gacrora oOpamenus. Llen-
TPOCTPEMUTEIBHOE YCKOPEHHE.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. CuIoMeTp, IBMKEHUE CHapsI0B,
LIETTHBIE U PEMEHHBIE ITEpeayn.

Jemoncmpayuu

° Mopenb cucTeMsl OTCUETA, UILUTFOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK
JOBUXXCHUA.

° [Ipeobpa3oBanue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

° [Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

° HabGmronenue paBMXKeHUs Tena, OpOIIEHHOTO TOA VYIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

e  lI3MepeHue yCKOpEHUsSI CBOOOIHOTO MaICHUS.

e HampaBieHue CKOpOCTH NPU JIBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

. N3ydyeHne HepaBHOMEPHOTO ABHKEHUS C LIEJIBIO ONPEAECIECHUS MTHOBEHHON CKOPOCTH.
e lHccnenoBaHuMe  COOTHOLIGHHMS  MEXAY  MYTSIMH, NPONUIAEHHBIMH  TEJIOM 32
MOCJIE0BATEIIbHBIE PAaBHBIE IMPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBH)KCHUU C
HAa4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.



e [I3ydeHue NBUKECHMS IIAPUKA B BA3KOU KUIAKOCTH.
e l3ydeHue IBMKEHHUS TeNa, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. Jlunamuka

[Ipunnun otHocurenbHOCTH ['amunes. Ilepssiii 3akoH HproToHa. MHepruanbHble CUCTEMBI
OTCYETa.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuwi. Btopoit 3akon Heiorona ist
MarepuanbHOU TOUkU. Tpetnil 3akoH HproTOHA 151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenne. Buasl TpeHus (mokosi, ckoyibxkeHnus, kauenust). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHHS CKOJbXEeHUsI U cuiia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTuBieHUs
MIPU ABUKEHUU TeJla B )KUJKOCTU UM Ta3e.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tela.

MOMEHT CHJIbl OTHOCUTENIBHO OCH BpalleHus. [1nedo cuiibl. YCaoBUs paBHOBECHS TBEPAOTO
Tena.

Texnuueckue ycmpoucmea u NnpaKmuiyeckoe npumMeHeHue. TOAINIIHUKNA, JBHKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJIEHCTBYIOLIUX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

Cnoxenue cui.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT AcopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJCHHUH.

CpaBHEHHE CHUII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHS.

VYcnoBus paBHOBecHs TBEPIOTo Tesia. Buapsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

e lI3yueHue nBMXKEHUS OpycKa MO HAKIOHHOM MIOCKOCTH.

e lccnenoBaHue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U PE3NHOBOM
oOpasiie, oT ux aedopmaruu.

e lccnenoBanue ycioBHil paBHOBECHS TBEPAOIO TeJa, UMEIOLIETO OCh BpAIECHUSI.

Tema 3. 3ak0oHBI COXpaHEHUs] B MEXaHUKeE

. Nmmynsc maTepuanbHONW TOUYKH (Te€na), CUCTEMBI MaTepUANbHBIX TOoYeK. Mmmynbce
CUJIBI 1 U3MEHEHHUE UMITYJIbCA TeJa. 3aKOH COXPaHEHUS UMITyJIbca. PeakTHBHOE ABUKEHUE.

° Pabora cribsl. MOIITHOCTE CUIIEL.

. Kunernyeckass o2Heprusi MarepualibHONM Touku. Teopema 00 U3MEHEHHH
KUHETUYECKOMN SHEpTUHu.

. [TorenunanbHass sHeprus. lloTeHuumanbHas SHEPrusi ynpyro aepopMUPOBaHHOM
npyxuHbl. [loTeHninanbHas sHEprus Tena BOJIM3H MOBEPXHOCTH 3eMIIH.

. [ToTeHnManbHBIC U HETIOTEHIIMATbHBIC CUIIbL. CBS3b paOOThl HEMOTEHIIUATBHBIX CHII C
W3MEHEHUEM MEXAHWYECKON SHEPruy CHUCTEMbI TENI. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPIUH.

° Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

. Texnuueckue ycmpoticmea U NpaKmuyeckoe npumeHeHue: BOJOMET, KOIED,
pr)KHHHBIﬁ IMHUCTOJICT, ABHXKCHUC PAKET.

° Hemoncmpayuu

e  3aKOH COXPAaHEHUs UMITYJIbCA.



e PeakTuBHOE IBUXKCHHE.

e [lepexon MOTEHIMAIBHOM YHEPTUN B KHHETUYECKYIO 1 0OpaTHO.

o Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi

e lI3yyeHue aOCOJIIOTHO HEYNPYroro yiapa C IMOMOULIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

e lccnenoBanue cBsi3u pabOTHI CHIIBI C W3MEHEHHEM MEXaHMUYECKOW PHEpPruu Tejlna Ha
IIPUMEPE PACTKEHUSI PE3UHOBOTO KI'yTa.

PA3JEJ 3. MOJIEKVJIAPHASA ®U3UKA 1 TEPMOJIMHAMUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOpuu
J OCHOBHbBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUUYECKOH TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHnosckoe apmwxkenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJCHCTBUSA
YyacTUll BelecTBa. MoJenu CTPOSHHUS Ta30B, KHUIKOCTEH M TBEPABIX TeT M OOBSICHEHUE
CBOIWCTB BEILIECTBA HAa OCHOBE 3TUX Mojesieil. Macca u pa3mepsl MoJiekyn. KomnuecTBo
BewlectBa. [locTostHHas ABoraapo.
. TermoBoe paBHoBecue. Temnepatypa u e€ nuzmepenue. lllkana remneparyp Llenbcust.
J Mopnens wuneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO- KHHETHYECKOU
TEOpUU HJEAIbHOIO raza. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeJHel KHHETHYeCKOU
SHEPTUM TEIUIOBOTO JABMXKEeHUs yacTul rasza. lllkama temnepatyp KenbBuna. ['a30oBbie 3ako-
Hbl. YpaBHenue MenneneeBa—NKuaneiipona. 3akon [lansTona. M3ompoiiecchl B naeaarbHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpencTaBieHHEe HU30MPOIECCOB:
n30TEpMa, U30X0pa, n306apa.
Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: TEpMOMETP, bapomeTp.
Jemoncmpayuu
e OnbIThl, JOKa3bIBAIOUIME TUCKPETHOE CTPOCHME BellecTBa, (oTorpaguu MoJIEeKyI
OpPraHUYECKUX COCAVHEHUN.
OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.
Mogens OpOyHOBCKOTO JBUXKEHUSI.
Mopgens onsira IlITepHa.
OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.
Monens, HUTFOCTpUPYIOLIas IPUPOLY AABJICHHUS ra3a Ha CTEHKH COCY/a.
OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UAEATIBHOTO ra3a, U30IPOLECCHI.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
e Omnpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHMH o00bEMa
KOMHATBI, JAaBJICHUS U TEMIIEPATypbl BO3lyXa B HEMl.
e lccnenoBaHre 3aBUCUMOCTH MEXAY TapaMeTpaMH COCTOSIHUS pa3peKeHHOro rasa.
Tema 2. OcHOBBI TEPMOAUHAMHMKH
TepMonnHaMuyeckasi cucreMa. BHyTpeHHss 3HEprus TEpMOAMHAMHYECKONM CHCTEMBI U
crocobbl e€ wu3MeHeHus. KommuecTBo Temnotrel W pabota. BHyTpeHHssT sHeprus
OJIHOATOMHOI'0 MJEAJILHOTO raza. Buipl Temonepeaaudu: TEIIONPOBOIHOCTb, KOHBEKIINS,
u3nydeHue. Y ienbHas TeI0EMKOCTh BellecTBa. KonnuecTBo TEIOThI PH TeTJIonepeaaye.
[Tonatue 06 anmabatHOM mnpouecce. llepBblii 3akoH TepMoauHaMMKH. llpumeHeHue
MEepPBOro 3aKOHA TEPMOJMHAMUKHU K M30Mpo- 1eccam. ['paduueckas unTeprperanusi padoTsl
rasa.
Bropoii 3akon TepMmoanHamuku. HeoOpaTuMocTs npoiieccoB B IpUPO/IE.
TennoBbie MamnHbL. [IpuHIMIBL 1eHCTBUS TEIIOBBIX MalIvH. [IpeoOpazoBanus SHEprUU B
ternoBbiXx MamuHax. KITJ[ TtermmoBoi mammubl. [{ukn Kapao u ero KIIJ. Dxomorunueckne
pOoOIEMBI TETIIOPHEPTETHUKY.



Texnuueckue ycmpoucmea U NpPaKmMuyeckoe HnpuMeHeHue: JIBUTATEIb BHYTPEHHETO
cropaHwusi, OITOBOM XOJIOIUILHUK, KOHIUIIUOHED.
Jemoncmpayuu
. W3meHeHnne BHYTpEHHEH SHEPTUU Tea MPU COBEPIICHUH pabOThI: BBUIET MPOOKHU U3
OYTBUIKH IO/ ISHCTBHEM C)KAaTOTO BO3/1yXa, HarpeBaHue 3(upa B JaTYHHOU TPYOKe MyTEM

TpeHus (BUICOAEMOHCTpAINSA).

o M3MeHeHne BHYTPEHHEN dHepruu (TeMIiepaTypsl) Teja Ipyu TeIonepeaaye.

. OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).
o Mopenu napoBoi TypOHHBI, TBUTATEIsI BHYTPEHHETO CrOPaHHs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nadbopamopuwvie padomot
. N3mepenne yaenbHOU TeI0EMKOCTH.
Tema 3. ArperaTHble cocTosiHuS BemiecTBa. da3oBble nepexoabl

[TapooOpa3zoBanne u KoHueHcanus. Vcmapenue u  kumneHue. AOCOIOTHasS U
OTHOCHUTENIbHAsl  BJIAXXHOCTh  Bo3Ayxa. HacelmeHnHblii map. VYienapHas — TeruioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUTICHUS OT JaBJICHUS.
Teépmoe teno. Kpucramnmaeckue n amopHbIe Tela. AHU30TPOIHS CBONCTB KPHUCTAJUIOB.
Kunkue xkpucrtamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue u kpucrammszanus. Y aenbHas
Teruiora miasneHus. Cyonumanus.
YpaBHeHHE TEIIOBOIro OanaHca.
Texnuueckue ycmpoucmea U npakmuiyeckoe npumeHeHue: TUTPOMETP U IICUXPOMETD,
KaJIODUMETP, TEXHOJOTMH TIOJY4YEHHS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCIE
HaHOMAaTepHaJIOB, U HAHO- TEXHOJIOTHH.
Jemoncmpayuu
CBolicTBa HACBHIIIEHHBIX MTAPOB.
Kunenue npy noHM>KEHHOM JIaBJICHUH.
Crioco0Ob1 U3MEpeHus BIAKHOCTH.
Habmonenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILECTBA.
JleMOHCTpalys KpUCTalIoB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomut

M3MepeHne OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.
PA3JEJI 4. QJIEKTPOJANHAMHUKA
Tema 1. JnekTpocraTuka
. OnexTpuzauus Tel. JJNEKTpUYeCKuM 3apsan. JlBa BuAa DIIEKTPUUYECKUX 3apSAIOB.
IIpoBOAHMKYM, IUANEKTPUKM W TOIYINPOBOAHMKH. 3aKOH COXPAHEHHUS DJIEKTPHUUECKOIO
3apsna.
. B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHbll 3J€KTpUYECKU  3apsn.
Onexrpuueckoe mnose. Hanpsok€HHOCTh 3nexTpuueckoro noss. IlpuHnun cynepnozunnn
ANEKTpUYECKUX Mosiel. JINHUN Hanps>KEHHOCTHU AJIEKTPUYECKOT 0 MOJIS.
. Pabora cun osnekrpocrarndeckoro mnousd. lloTeHnuan. Pa3HOCTh MOTEHLMANOB.
IIpoBogHMKM W OUAJIEKTPUKA B DJIEKTPOCTATHYECKOM  moje. Juanekrpuueckas
MIPOHUIIAEMOCTb.
. OnekTpoéMkocTb. Konnencarop. DneKTpo€MKOCTh MIIOCKOT0 KOHIEHCATOpa. DHEPTUst
3apsHKEHHOI0 KOHAEHCATOopa.



Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: DIEKTPOCKOIl, 3JIEKTPOMETP,
JIEKTPOCTAaTUYECKAs 3aIHUTA, 3a3eMJICHUE JIEKTPONPUOOPOB, KOHACHCATOP, KOIMMPOBAIbHBII
anmnapar, CTpyWHBINA IIPUHTED.

Jemoncmpayuu

e  YCTpPOMCTBO U NPUHLMUII ACUCTBUSA IIEKTPOMETPA.

e BzauMopeicTBUE HA3JIEKTPU3OBAHHBIX TEIL.

e  DJEKTPUUECKOE I0JIE 3aPSKEHHBIX Tell.

e [IpOoBOIHMKH B IIEKTPOCTATHUECKOM II0JIE.

e  DJEKTpPOCTaTUYECKas 3alUTa.

e  JIMDIEKTPHUKHU B DIIEKTPOCTATUYECKOM IIOJIE.

e  3aBUCHMOCTb JIEKTPOEMKOCTH ILIOCKOTO KOHJEHCATOpa OT IUIOIIAJU IUIACTHH,
pPacCTOSHUSA MEXY HUMH U JUDJIEKTPUIECKON IPOHUIIAEMOCTH.

e  DHeprus 3apsyKEHHOr0 KOHIEHCATopa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

. H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlocToOsIHHBIN JIeKTpHYecKnH TOK. TOKM B pasjim4HbIX cpeaax

. DJIEKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHHS 3JEKTPUUYECKOro Toka. McTouHmkM
toka. Cuita Toka. [TocTosSTHHBIN TOK.

. Hanpspxenue. 3akon Oma 11 ydacTka 1eru.

J DJIEKTPUUECKOE  COMPOTHUBIICHUE. VYnenpbHOE  CONPOTUBIEHWUE  BEIIECTBA.
[TocnenoBarensHOE, MapaIeIbHOE, CMEIIAHHOE COSIMHEHHE MPOBOHUKOB.

. Pabora snextpuyeckoro Toka. 3akoH J[xoyns—IJlenna. MOIIHOCTh ANEKTPUUYECKOTO
TOKa.

. OJIC u BHyTpeHHEe CONPOTHUBIICHHE HCTOYHMKA TOKa. 3akoH Oma i TOJHOU
(3aMKHYTOI) 251ekTpuueckoit nemu. KopoTkoe 3aMbIkaHueE.

. DJNIEKTPOHHAsA TMPOBOJAUMOCTh TBEPIABIX METAJJIOB. 3aBHUCUMOCTH CONPOTUBIIEHUS
METAJUIOB OT Temneparypbl. CBEpXIpPOBOAUMOCTb.

. DNeKTpUUECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTYYKOB.

. [TonynpoBonuuku. CoOCTBEHHass U MPUMECHAST MPOBOJUMOCTH IMOJYIPOBOJIHUKOB.
CoiicTBa p—n-niepexona. [TomynpoBoagHUKOBBIE TPHOOPHI.

. DIIeKTPUUYECKHI TOK B PacTBOpax M paciuiaBax JJICKTPOIUTOB. DIIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIEKTPOIIU3.

. DneKTpuueckuil TOK B Tazax. CamMOCTOSATENbHBII U HECAaMOCTOSTENbHBIM pa3ps.

Monnus. [Inazma.

Texnuueckue ycmpoticmea u npakmuyeckoe npumereHue: aMIepMeTp, BOJIBTMETpP, PeocTar,
HUCTOYHUKUA TOKa, DJIEKTPOHArpeBaTEeNbHBIE MPHOOPHI, IEKTPOOCBETUTENLHBIE TPHUOOPHI,
TEPMOMETP  CONPOTHBJICHHUS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TalbBaHUKA.

Hemoncmpayuu

e l3mepeHue CUIIbI TOKA U HAPSKEHMUS.

e 3aBHUCHUMOCTb COINPOTHUBJICHHUS UWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUIOLIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

e (CwMemanHOE COCTMHEHHE MMPOBOTHUKOB.

o IIpsamoe m3mepenue IJ[C. KopoTkoe 3amMbIkaHNE TAIBBAHUYECKOTO JIEMEHTA U OIEHKA
BHYTPEHHETO COMPOTUBIICHHUS.

e 3aBHCHUMOCTH COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

e [IpoBOAMMOCTBH IEKTPOIUTOB.

e lckpoBoii pa3psia ¥ IPOBOJAUMOCTh BO31YXa.



e  OAHOCTOPOHHSIS MPOBOAUMOCTD JIUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
e  N3yueHue cMemIaHHOTO COEIMHEHUS PE3UCTOPOB.

o  M3mepenue DJIC ucToUHMKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHUS.
o  HaGmonenue snekrpomnusa.
MEXIIPEIMETHBIE CBA3U

N3yuyenne kypca ¢usuku 6azoBoro ypoBHS B 10 Kiacce OCYLIECTBISIETCS C YYETOM
COJIEPKATEIIBHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OWOJIOTUH, XHWMHUH,
reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie noHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYYHO20 NOZHAHUA:
sBJICHUE, Hay4yHBIH (pakT, rumotesa, ¢uznyeckas BEIUMYMHA, 3aKOH, TEOpHs, HAOIOJEHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuka: peuieHHEe CHCTEMbl ypaBHEHUH; JHUHEWHas QyHKuus, mapadona,
rurnepOona, uX rpa@uKd U CBOWCTBA; TPUTOHOMETPUYCCKHE (QYHKIMH: CUHYC, KOCHHYC,
TAHI€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO; BEKTOPHI U UX MPOCKIIHU
Ha OCH KOOPJIMHAT, CJIIOKEHUE BEKTOPOB.

buonozua: Mexannueckoe JBIKEHUE B KHUBOU mpupoze, nuddysus, ocMoc, TemI000MeH
YKUBBIX OPraHU3MOB (BU/IbI TETUIONIEPEAAUU, TEIIJIOBOE PABHOBECHE), SJICKTPUUCCKUE SIBJICHUS
B KUBOM TIPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAsE Macca, TEIJIOBbIE CBOMCTBA TBEPJIBIX TEI, KUJIKOCTEH M Ta30B, HIEKTPUUECKUE
CBOWCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLIMALMS, FaJbBaHUKA.

TI'eozpaghusa: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusn: npeoOpa3oBaHue IBIKEHUHN C UCTIOIH30BAHUEM MEXAHU3MOB, YUET TPCHHS B
TEeXHHKE, TOIIMITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAaHEHHUs MMITyJIbCca B TEXHHUKE (pakeTa,
BOAOMET M T. I.), JBUTaTelb BHYTPEHHErO0 CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOJMJIBHUK, KOHJMIIMOHEDP, TEXHOJIOTMU IOJYYEHUS] COBPEMEHHBIX MaTEpUaloB, B TOM
YUCII€ HAHOMATEPHAIOB, U HAHO- TEXHOJOTHH, 3JIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA WPHUHTEP, SJICKTPOHATPEBATENbHBIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPHUOOPHI, TAIbBAHUKA.

11 xknace

PA3JIEJI 4. DJIEKTPOJMUHAMUKA

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS HHIYKIHS

[TocrossHHBIE MarHuTHL. B3auMoelicTBME MOCTOSIHHBIX MarHUTOB. MaruutHoe mnose. Bektop
MAarHUTHOM MHAYKIUU. [IpyHOMI Cynepno3uIMM MAarHUTHBIX MOJIEW. JIMHUM MarHuTHOM
nHAyKIuy. KapTuHa muHrid MarHUTHOM MHIYKIIMH TOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTHO€e noje NpoBOJHUKA ¢ TOKOM. KapTuHa IMHUI UHAYKIITUM MarHUTHOTO TOJIsS
JUTMHHOTO MPSIMOTO MPOBOJHUKA Y 3aMKHYTOT'0 KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre mpoBoIHUKOB ¢ TOKOM. Cuita Ammnepa, e€ Moayib U
HaIpaBJICHUE.

Cuna JlopeHua, e€ MOyJib U HanpaBiieHHe. JBIKeHNE 3apsKEHHOM YacTULIbI B OJJHOPOJHOM
MarHuTHoOM noJie. Pabora cumel Jlopeniia.

SIBnenne nsnekTpomarHuTHOW HMHAYKUUU. [loTok Bekropa MarHuTHOM MHAykiuu. JJIC
WHAYKIMU. 3aKOH JIEKTPOMArHUTHOM MHAYKIMK Dapazes.

Buxpesoe anexrpuueckoe noie. I{C MHAYKIUN B TPOBOIHUKE, JIBHXKYIIIEMCS
ITOCTYIIATEIbHO B OJHOPOIHOM MarHuTHOM node. [Ipasuno Jlenna.

NunyktuBHOCTD. SIBeHue camounaykuuu. 91C caMOMHAYKIIMU. DHEPTUsi MATHUTHOTO TOJISt
KaTYIIKHA ¢ TOKOM. DJIEKTPOMArHUTHOE MOJIE.



Texnuueckue ycmpoicmea U HpaKmuiyeckoe NpumMeHeHue: TOCTOSHHbBIE MAarHUTHI,
AJICKTPOMArHUTHI, AJICKTPOJIBUTaTEIb, YCKOPUTEIH JJIEMEHTAPHBIX YacTHI], WHIAYKIITMOHHAS
neyb.

Jemoncmpayuu

e OmnbIT Dpcreaa.

e OTKJIOHEHHE IJICKTPOHHOTO ITyYKa MarHUTHBIM TIOJIEM.

e JluHWY MHIYKIMKA MarHUTHOTO TOJIA.

e BsaumopeiicTBrue IBYX MPOBOJHUKOB C TOKOM.

o Cwuna Amnepa.

o JleiicTBue cuibl JIopeHIIa Ha HOHBI ATIEKTPOJIUTA.

o SIBneHUE 3JIEKTPOMATrHUTHON UHAYKIIUH.

o [IpaBuno Jlenna.

e 3aBucumocts DJIC MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MOTOKA.

o SIBreHUE CAMOMHIYKIIUH.

Yuenuueckuii skcnepumenm, nabopamopusie padomot

e H3ydeHue MarHUTHOTO MOJISI KATYIIKU C TOKOM.

. WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

. HccnenoBanue sBJIEHUS IEKTPOMArHUTHOM WHIYKIIHH.

PA3JIEJI 5. KOJIEBAHUMA Y BOJIHBI

Tema 1. Mexannuyeckue 4 3J1eKTPOMATHUTHBIE KOJ1e0aHUs

. KonebarenbHas cucrema. CBoOOAHBIE MeXaHHWYeCKHe KojiebaHMs. ['apMoHMueckue
konebanud. Ilepuon, uvactora, ammiauryna u (asza koneGanuid. I[Ipy>XKHHHBIH MasTHHK.
MaremaTHueckuili MasgsTHUK. Y paBHEHUE rapMOHMUYECKUX Kosiebanuil. [IpeBpalienue snepruu
IIPU TAPMOHUYECKUX KOJIeOaHUsAX.

o Koneb6arenbuspiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoJIeOaHUSI B HACATIBHOM
KoJe0aTeIbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHHYeCKHUMH H DIIEKTPOMArHUTHBIMH
kosneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B UIEATbHOM KojeOaTellb-
HOM KOHTYpE.

. [IpencraBnenre o0 3aryxaomux KojeOaHUAX. BbIHYyXIeHHbIE MeXaHMYECKHe
koseOanus. Pe3zoHanc. BbiHyXI€HHbBIE 3JIEKTPOMarHUTHbIE KOJeOaHusl.
. Ilepemennbiii TOok. CHHyCOHWJAIbHBI TEpPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO

TOKa. AMHJ’II/ITY)IHOG u I[CflCTB}H—OHIGG 3HAYCHUEC CUJIbI TOKA W HAIIPSKCHUSA.

Tpancpopmarop. IlpousBoycTBO, mepenadya W MOTPEOJECHUE HICKTPUUYSCKON IHEPTHUU.
DKOJIOTHYECKHE PHUCKU IPH MPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa HCIONIb30BaHUS
JJIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HU.

Texuuueckue ycmpoticmea U NpPAKMU4YeCKoe npuMeHenue: DIEKTPUYECKUN 3BOHOK,
TE€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJIEKTpoIepeaay.

Jemoncmpayuu

. HccnenoBanue napaMeTpoB KojeOaTeIbHON CUCTEMBI (ITPYKUHHBIN WK
MaTeMaTHYeCKUI MasiTHUK).

. HaGmronenue 3aTyxaronmx Koaebanuii.

. HccnenoBanue cBONCTB BBIHYK/IEHHBIX KOJeOaHUH.

. Habmonenue pe3onanca.

o CB0oOOAHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

. OcuusutorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HATIPSKEHUS. OT BPEMEHH ) JJIs
AJIEKTPOMAarHUTHBIX KOJICOaHHH.

. Pe3oHaHc npu nocnenoBaTeNbHOM COEIUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH U
KOHJIEHCaTOopa.

. Mogens TMHUY 3IIEKTPOIIEPEIaUH.

. Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PaOOThHI

. HccnenoBanue 3aBUCUMOCTH TEPHOAA MAIIBIX KOJIeOaHUi rpy3a Ha HUTH OT JJIMHBI

HUTHU U MacChl rpy3a.



. HccnepoBanue nepeMeHHOTO TOKA B LIEMHU U3 MOCJIEI0BATEILHO COSTMHEHHBIX
KOHJIGHCATOPa, KaTYIIKH B PE3UCTOpa.
Tema 2. Mexannuyeckue M 3J1eKTPOMATHUTHBIE BOJIHbBI
MexaHn4ecKue BOJIHBI, YCIOBUsS pacnpoctpanenus. [lepuoa. CKopocTs pacnpocTpaHeHUs
W JUIMHA BONHBL llomepeuHbie M TPOJOJbHBIC BOJHBL MHTEephepeHmus M IupaKius
MEXaHHUYCCKHX BOJIH.
3ByK. CkopocTh 3ByKa. I poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.
DNEeKTPOMarHUTHBIC BOJHBI. Y CIIOBUS H3JIYYCHHE JJICKTPOMArHUTHBIX BOJIH. B3ammHas
opueHTtanus BeKTopoB E, B, V B anekTpoMarauTHO# BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTPaXEHHE, MpeJoMIICHUE, Mojspu3anus, nudpakius, uarepheperus. CKopocTb
3J€KTPOMArHUTHBIX BOJIH.
[IIkama S7IEKTPOMArHUTHBIX BOJIH. [IpuMeHEHHE AJIIEKTPOMArHUTHBIX BOJH B TEXHUKE W
ObITY.
[TpuHIKITBI paIMOCBS3U U TEICBUACHUS. Paaronokarus.
DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.
Texuuueckue ycmpoticmea U npakmuyeckoe npumeHenue: MYy3bIKaIbHbIE HUHCTPYMEHTHI,
YIIBTPa3BYKOBAsI JMATHOCTUKA B TEXHUKE U MEIUIIMHE, pagap, paauonpuéMHUK, TEIECBU30p,
anTeHHa, Tenedon, CBY-meus.

Jemoncmpayuu
. OO6pa3oBaHue U pacpOCTpaHEHUE TONEPEYHBIX U MPOI0THHBIX BOJIH.
. Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.
. HaGronenne oTpakeHUs U IPEITOMIICHUST MEXaHUICCKUX BOJTH.
. Habmronenue nnrepdepeHny u AuQpakiini MEXaHM4eCKUX BOJH.
. 3BYKOBOH pE30HAHC.
. Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMITUTYAON U 4aCTOTON
KoJeOaHuH.
. HccnenoBanue CBONCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPayKEHUE, MPEIOMIICHUE,

nosispu3anus, 1udpakuus, THTephepeHIus.

Tema 3. OnTuka

I'eomerpuueckas onrtuka. [IpsmMonuHeliHOE pacpoCTpaHEHUE CBETa B OJHOPOJIHOM Cpejie.
JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxeHue cBera. 3akOHBl OTpakeHMsi cBera. [locTpoeHue H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TpEIOMIIEHUS CBeTa. AOCOJIOTHBIA  TOKa3aTellb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroa mojJHoro BHYTPEHHETO
OTpaXEHUSI.

Hucnepcus ceeta. CrnoxkHbIN cocTaB 6enoro cBera. L[Ber.

CobOuparoriue W pacceuBaromue JuH3bL. ToHkas nuH3a. DOKycHOe paccTosiHue U
ONTHYECKas cujia TOHKOW JmH3BL [locTpoeHnen3oOpakeHUid B COOMpAONIMX H
paccenBaronMX JUH3aX. PopMylia TOHKOHN JIMH3bL. Y BEJIMUYEHUE, JaBAEMOE JTUH30M.
[Ipenenbl NpPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass ontuka. WaTepdepenums cBera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOMO/IEHUsT MAaKCUMYMOB M MHUHUMYMOB B HHTEPPEPEHIIMOHHOW KapTHHE OT ABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. JudpaknuonHas peméTka. YciaoBUe HAOMIOACHHS TIaBHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.
ITonspusanus ceera.



Texnuueckue ycmpoucmea u npakmuyeckoe npuMeHenue: OYKH, Iyna, (oToammapar,
MPOEKIIMOHHBINA armnapar, MUKPOCKOII, TEJIECKOIN, BOJOKOHHAs ONTHKA, AU(paKkIMOHHAs
pelETKa, NOJISIPOUI.

Hemoncmpayuu

o IlpsamonuHeiiHOe pacpoCTpaHEHHE, OTPAKEHUE U MIpeoMIIeHHne cBeTa. OnTuuecKkue
IPUOOPHI.

o IlonmHoe BHyTpeHHEE OTpakeHue. Mojelb CBETOBO/IA.

e HccnenoBanue cBOWCTB M300payKEHUH B JIMH3AX.

e Moenu MUKpPOCKOIIa, TEJIECKOTIA.

o Habmonenune narepdepeHnnn cBera.

o HalGnronenue nudpakium cBera.

« Habmonenue nucnepcun cBera.

o [lonmydenwue criekTpa ¢ MOMOIIBIO IPU3MBL.

o Ilomydenue criekTpa ¢ MOMOUIBIO AUPPAKIIHOHHON PEIIETKH.

e HaGmronenue nonsipusanuu cBeTa.

Yuenuueckuit sxcnepumenm, nadbopamopuwvie padbomot

o H3mepenue nmokasaTess MPeJIOMIICHUS CTEKIIA.

o HccnenoBanue CBOMCTB U300paKEHUI B IMH3AX.

o HalGmronenue aucnepcun cBera.

PA3JIEJI 6. OCHOBBI CIIELIMAJIBHOM TEOPMU OTHOCHUTEJIBHOCTH
I'paHnnBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. llocTymarsl cnenuanbHOM TEOpuu
OTHOCHUTEJIbHOCTU: HWHBAPUAHTHOCTh MOJYJSI CKOPOCTM CBE€Ta B BaKyyMe, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILIEHUE JTUHBL.
DHeprus ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.
PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. J1eMeHTbI KBAHTOBOM ONITHKH

®oronsl. Popmyna [lnanka cBs3u sHepruu (HOTOHA C €ro 4acTOTOW. DHEPIUsl U UMITYJIbC
¢doroHa.

Otkpeitne u uccnegoBanue ¢oroddpdexkra. Onwvitet A. I. CronetoBa. 3aKoHBI
dororddekra. VYpaBHenue OuHmTeiiHa ana  ¢dotorddekra. «KpacHas rpaHuUIA»
dboTorddekra.

JNasnenue ceera. OnwiTel I1. H. JIeGenena.

XnMuyeckoe IeHCTBHE CBETA.

Texuuueckue ycmpoticmeéa u npakmuieckoe npumeneHue: (GHOTOIIEMEHT, (OTOAATUUK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jemoncmpayuu

. D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
. HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddexra.

. Cseroguog.

. Conneunas Oatapes.

Tema 2. CTpoeHue atoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuto a-yactuul. IlnanerapHas
Mozenb aroma. [loctynatsl bopa. M3nyuenue u nornouieHue GoTOHOB MPH MEPEXOe aToMa
C OJIHOTO YpOBHS 3HEpruu Ha Apyroil. Buasl ciektpoB. CHeKTp ypOBHEHN SHEPrUM aTOMa
BOAOPOJA.

BonnoBble cBolicTBa yactull. Bonnbl 1e bpoiinsa. Kopnyckynsp- HO-BOIHOBOH Ayallu3M.
CrioHTaHHOE U BBIHYKJCHHOE U3ITy4CHHE.



Texnuueckue ycmpoticmea U HpPaAKMu4ecKkoe HnpumMeHeHue: CHEKTPAIbHBIM aHaIu3
(criekTpocKom), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

. Mopnens onbita Pesepdopra.

. OrnipezeieHne JUIMHBI BOJIHBI Jlazepa.

. Habmronenue nuHeRvyaTsix CIEKTPOB U3TYyUCHUS.
. Jlazep.

Yuenuueckuii 3xcnepumenm, nadvopamopuvie padomot

1. HaGmroieHne TMHEWYaToro CIeKTpa.

Tema 3. AToMHOe PO

DKCIEpUMEHTHI, JOKA3BIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKphITHE paAMOAaKTUBHOCTH.
OmnswiTel Pesepdopaa mo ompeneneHuio cocTaBa pajMOaKTUBHOrO u3inydenus. CBoiicTBa
anb(a-, Obera-, raMMa-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OTtkpeiTHe TpoTOHA U HeWTpona. Hykmonnas monens sanpa ['eiizeH- Gepra—IlBaneHko.
3apsia sanpa. MaccoBoe uucio sjapa. M3oTorsl.

Anbda-pacnaa. DIEKTPOHHBIA M TO3UTPOHHBIN Oera-pacman. ['amMmma-uznydeHue. 3aKoH
PaZMoOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JleekT maccol sapa.

SAnepHsle peakuuu. JleieHHe U CUHTE3 SAEP.

Anepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl W TEPCHEKTHBBI  SICPHOM
SHEPreTUKU. DKOJIOTMYECKUE aCTIEKThI SAEPHON SHEPreTHKU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

dyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (hr3nueckoil KapTUHBI MHpa.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: NO3UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aToMHast OomOa.

Jemoncmpayuu

. CUY€TynK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

. HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

PA3JEJ 8. OJIEMEHTBI ACTPOHOMUU U

ACTPO®U3UKHUN

Oransl pa3BUTHs acTpoHOMUU. [IpuKiTagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUH.
Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/Ibl, MIIAHETHI, HX BUIMMOE ABH)KECHHUE.
ConneuHas cucrema.

Connue. ConHeyHast akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3NBI, UX
OCHOBHBIE€ XapaKTEPUCTUKU. JlmarpamMma «CHEKTPaIbHBIN KJIACC — CBETUMOCTB». 3BE3/bI
[JIABHOM NOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JJIsl 3BE3]] TJIABHOM
nocnefoBarenbHOCTH. BHyTpenHee cTpoenue 3BE37. CoOBpeMEHHBIE MPEJICTaBICHUS O
MPOUCXOKACHUM U 3BoJIoMK COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Muieunsiii [1yte — Hama [Manaktuka. [Tonoxenue u npmxenne Connna B ['anaktuke. Tums
rajiakTuk. PajguoranakTuku u kBazapbl. UEpHbIE ABIPHI B sApax TalaKkTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon XaO6ma. Pasberanme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe nu3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.



IINIAHUPYEMBIE PE3YJIBTATBbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«®PU3UKA» HA YPOBHE CPEJHEI'O OBHIEI'O OGPA30BAHUAA
(bA30BbIM YPOBEHD)

OcBoenue yueOHoro npeamMera «Pu3nka» Ha ypOBHE CPEIHETO
obmiero oopasoBanus (0a30BbI YPOBEHB) JOHKHO 00€CIEUHBATh JTOCTH)KCHUE CIIEIYIOIIHX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U NPCIMCTHBIX O6pa3OBaT€JIBHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

I'pasicoanckoe eocnumanue:

¢ chopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUAIOMIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO 00IIeCTBa;

® [IPHUHATHE TPAIUIIMOHHBIX OOIEUYETIOBEUSCKUX TYMAHUCTHUSCKHUX U IEMOKPATHUECKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JIESATEIBPHOCTh B MHTEpECax TPakIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B IIIKOJIE M JETCKO-FOHOIIIECKUX OpraHU3aInsiX;

® yMEHHE B3aMMOJCHCTBOBATH C COIMATBHBIMU HHCTUTYTAMU B COOTBETCTBUU C MX
(GYHKIIUSMU ¥ HA3HAYCHUEM;

® TOTOBHOCTb K TyMaHUTapHOW U BOJOHTEPCKOM NesiTenbHOCTH. [lampuomuueckoe
eocnumanue:

e copMHUPOBAHHOCTH POCCUNUCKOM Ipa’kIaHCKOM MICHTUYHOCTH, TATPUOTH3MA;

® [[EHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CUMBOJIaM; TIOCTHKEHUSAM POCCUUCKUX
yu€HBIX B 001acTu (GU3UKHU U TeXHUKE. /[yX06HO-HpaecmeeHHoe éocnumanue:

e chopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS,

®  CIOCOOHOCTH OIEHUBATH CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCIIE B JICATEILHOCTH Y4EHOTO;

e  OCO3HAaHHE JJMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYHUBOTO OYIyIIET0. Icmemuueckoe
eocnumanue:

® OCTETHYECKOE OTHOIIEHUE K MUY, BKIIFOUAsl ICTETHKY HAyYHOTO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HayKe.

Tpyoosoe socnumanue:

® UHTEpeC K pasNu4HbIM cdepaM MNpodeccHOHANBHON AESITeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOp Oymymiei
npodeccuu U peann3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHWI0 M CaMOOOpa3oBaHHIO B 00JacTd (U3MKH HA
MIPOTSHKEHUH BCEH KU3HHU.

Ixonozuueckoe eocnumanue:

e c(hOPMHUPOBAHHOCTh JKOJOTMUYECKOW KYJIbTYpbl, OCO3HaHHME TIJIOOATBHOIO XapakTepa
9KOJIOTMUYECKUX MPOOIIeM;

® [UIAHUPOBAaHHE M OCYIIECTBIECHUE ACHCTBUI B OKpYXKarolled cpelie Ha OCHOBE 3HAHUS
1eJIel YCTOMYHMBOTO pa3BUTHS YEJIOBEUECTBA,

® pacuiMpeHHWe OIbITa JAEATEIHHOCTH OJKOJOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3HKe.

Ilennocmu nayunozo nosnanus:

¢ Cc(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKU;

® 0CO3HaHHE IIEHHOCTU HAayYHOH JEeSTEeIbHOCTH, TOTOBHOCTH B Mpoliecce U3yueHHs GU3NKU
OCYHIECTBIISITH MPOCKTHYIO M HCCIENOBATENBLCKYIO JEATENbHOCTh HMHIMBHIYaTbHO H B
rpy1Ie.

o B mpomecce nocTHxKeHHs JMYHOCTHBIX PE3YJIbTaTOB OCBOEHHS IPOrpaMMBbl
cpeaHero oOmiero oOpa3oBaHus 1O (Qu3MKe Yy OOy4YalOUIMXCS COBEPIICHCTBYETCS
IMOYUOHALHBIL UHMENTIeKM, TIPEATIONIATAI0MNN ¢(hOPMHUPOBAHHOCTS!



®  CAMOCO3HAHUS, BKAIOUAIOUE20 CNOCOOHOCHb NOHUMAMb CE0E IMOYUOHAILHOE COCOSHUE,
8Udemb HANPAGIeHUs PA38UmMuUsi COOCMBEHHOU IMOYUOHANbHOU Chepbl, ObIMb YEePeHHbIM 8
cebe;

® camope2yiuposarusl, BKIIOHAIOWE20 CAMOKOHMPOIIb, YMeHue NPUHUMAMD
0MEEeMCmMBEeHHOCMb 3d CBOE NOBeOeHUe, CNOCOOHOCHb A0ANMUPOBAMbCS K IMOYUOHAILHBIM
UBMEHEHUSIM U NPOSIEISMb 2UOKOCHb, ObLMb OMKPLIMIM HOBOMY),

® gHYmMpeHHel MOMuBayuy, GKIUAulell cmpemieHue K OOCMUNICEHUN) Yeiu U Ychnexy,
ONMUMUZM, UHUYUAMUBHOCMb, YMEHUe 0eliCIB08AMb, UCX005L U3 CBOUX 803MONCHOCEN,

® ounamuu, EKIUAIOWEN CNOCOOHOCMb NOHUMAMb IMOYUOHAILHOE COCMOSHUE OpPYIUX,
VUUMbIEAMb €20 NpU  OCYyujeCmeieHuu O0OWeHus, CnoCOOHOCMb K COYYBCMEUIO U
CONepedtcUBanuUIO;

®  COYUATLHBIX HABLIKOB, BKIIOUAIUUX CHOCOOHOCMb 8bICIPAUBANL OMHOUEHUS C OPYeUMU
JIH0ObMU, 3a00MUMbCS, NPOSGIAMb UHMeEPeC U PA3Peuamb KOHMIUKMbL.

METANPEAMETHBIE PE3YJbTATHBI

YHuBepcaibHble NO3HABATE/IbHbIE /1€l CTBUSA

baszoevie nocuueckue oeiicmeus:

® CaMOCTOSATENbHO (POPMYITUPOBATH W aKTYaIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

® OMNpEeaeNATh LU IeATeIbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKCHUS;

® BBIABIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBACMBIX (PH3UICCKUX SBICHUSIX;
e paspabareIBaTh TUIAH PEHICHHS IPOOJIEMBI C YYETOM aHAIN3a UMEIOIIUXCSI MAaTePUATBHBIX
Y HEMaTepUAIbHBIX PECYPCOB;

® BHOCUTh KOPPEKTHBBI B JICSITEIIBHOCTb, OIEHHWBATH COOTBETCTBHE PE3yJIbTATOB IIEJSIM,
OIICHUBATh PUCKHU MOCJIEICTBUI IE€ATEIbHOCTH;

® KOOPJIMHUPOBATH M BBIMOJIHATH pPabOTy B YCIOBUAX PEAIBHOT0, BHPTYAIBHOTO W
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

® pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

bazoesvie uccnedosamenvckue oeiicmeus:

® BJAJCTh HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHATUSIMH U METOAAMH (PU3MUECKOU
HayKH;

® BJAJETh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIBCKON M MPOCKTHOM JEATEIHLHOCTH B 00JAaCcTH
(hU3UKH; CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS
3a/1a4 (PU3UIECKOTO COJIEPKAHUSI, TPUMEHEHUIO PA3TUYHBIX METO/IOB ITO3HAHUS;

® BJAJCTh BUJAMHU JCATCIHHOCTH IO TOJYYCHHIO HOBOT'O 3HAHHUS, €r0 WHTEPIpPETAINH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PAa3JIMYHBIX yUE€OHBIX CUTYyalMsX, B TOM YHCIE TPH
CO3/IJaHUU yYEOHBIX MPOEKTOB B 00J1aCTH (HU3UKU;

® BBLIIBISTH TMPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJu3HpOBaTh 3ajady, BBIJBUTaTh
TUTIOTE3y €€ pEeIIeHUs, HaXOAUTh apryMEHTHI I JI0Ka3aTelIhCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

® aHAIM3WUPOBATh TIOJYYCHHBIE B XOJE pEUICHUS 3aJauyd PE3YJNbTaThl, KPUTHUYECKH
OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

e CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIHHOM JESITEIBHOCTH, B
TOM YHCJIE TIPU U3YYCHUU (HU3UKH;

® J1aBaTh OLICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

® yMETb NMEPEHOCUTH 3HAHMS 0 (PU3UKE B MPAKTHIECKYIO 00JIACTh KUZHEICATSILHOCTH;

® yMEThb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

® BBUIBUTATh HOBBIC WJEH, NpeAjararb OPUTHHAIBHBIC TOAXOABl W PEIICHHs; CTaBUTH
poOJIeMBI U 337191, JOIYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

Paboma c ungpopmaueii:

® BIIAJETh HABBIKAMH MONy4YeHUs WH(OpMAIUU (PUIUIECKOTO COMAEPIKAHUS U3 MCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBISATh IOMCK, aHajdu3, CHCTEeMaTH3alui0 U

MHTEpIpeTaHio HHPOPMAIIMK Pa3IMYHbIX BUJOB U (HOPM MpeICTaBICHHUS;



® OIICHUBATH JIOCTOBEPHOCTh MH(OPMAIIH;

® WUCIOJB30BAaTh CPEACTBA HH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pELIEHNN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKM O€30IacHOCTH, TUTHMEHBI, pecypcocOepexeHus,
MPABOBBIX M STHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

® CO031aBaTh TEKCThl (U3NYECKOTO COJEpXKaHMs B pazIuuHbIX (opmarax ¢ yué€ToMm
Ha3zHauyeHus MHpOpMaluM M LEJIeBOM ayAUTOpUH, BBIOMpas ONTUMAIbHYI (opMy
IIPE/ICTABICHMS U BU3yaIU3alliu.

YHuBepcajibHble KOMMYHHMKATHBHbBIE J1eiiCTBUS

Obwenue:

® OCYIIECTBIIATH OOIIEHUE HAa YPOKax (PU3MKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

® pacro3HaBaTh MPEIIOCHUIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(DIUKTHI;

e pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHUSI C HCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

Coemecmnan deamenbHoCmb:

® [IOHMMATh M UCTIOJIH30BATH MPEUMYIIECTBA KOMAHHON U MHIMBUIYAIbHOU PabOTHI,

e BHIOMpATh TEMATHKY M METOJbl COBMECTHBIX ICHCTBUH C Y4ETOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4jeHa KOJUIEKTHBA;

® [pUHUMATh LIE€JIU COBMECTHOW JAEATEIbHOCTH, OPraHU30BbIBATb U KOOPAMHHUPOBATH
JEUCTBUS MO €€ NOCTUKECHMIO: COCTAaBJIATH IUIAH JCHCTBUM, PacpeneisaTh POJIA C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

® OIICHMBATh KAYECTBO CBOETO BKJIAJa M Ka)KIOr0 YUYaCTHHKA KOMAaH[bl B OOIIMI pe3yibTar
10 pa3paboTaHHBIM KPUTEPUSIM;

e [peJlaraTb HOBBIE IIPOEKTHI, OLICHUBATh UAECHU C IO3ULUM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

® OCYLIECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE TIIOBEJEHUE B PpA3JIMYHBIX CUTYyalHUsX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

YHuBepcalbHbI€ peryJsTHBHbIC 1eHCTBHA

Camoopzanusayun:

®  CaMOCTOSITEIbHO OCYLIECTBIATH MO3HABATEIbHYIO JAEATEIBHOCTh B 00JACTH (DU3UKH U
aCTPOHOMMH, BBISABJIATH POOJIEMBI, CTAaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;

®  CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEIICHHs PAacYETHBIX U KaueCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHUSI TPAKTUYECKOW pPabdOThl ¢ Y4YETOM MMEIOIMIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

®  /1aBaTh OIICHKY HOBBIM CUTYAalIUSIM;

®  pacHIMPATH paMKH y4eOHOro mpeaMeTa Ha OCHOBE JIMUHBIX IIPEANOYTEeHUNH;

e  JenaTh OCO3HAHHBIA BBHIOOP, apTyMEHTUPOBATh €Tr0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

®  OILIGHUBATh NPUOOPETEHHBIN OIIBIT;

e crnocobcTtBoBaTh (OPMUPOBAHMUIO M MPOSBICHUIO HpyIMLIMU B o0jactu (HU3MKW,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHbD.

Camokonmponw:

®  J1aBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

e BIAJETh HAaBBIKAMU II03HABAaTENbHOW pe(IeKCHMM KaK OCO3HAaHHUS COBEpIIAEMBIX
JNEHUCTBUM M MBICIUTEIbHBIX IPOLECCOB, UX pE3YyJbTaTOB U OCHOBAHUM; HCIIOJIb30BATH
npuémbl pediekcuu 1Jis OLIEHKU CUTYalllH, BHIOOpAa BEPHOTO PEIICHHUS;

®  YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

®  [IPUHMMATh MOTHUBBI U APIYMEHTHI APYTUX MPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH.



Ilpunamue ceoa u opyzux:
MPUHUMATD €05, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIyMEHTHI IPYTHX IIPU aHAINU3E PE3YJIbTATOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

[TPEAMETHBIE PE3VJIbTATHI
10 xaacc

B npornecce usyuenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce y4eHUK HAyUUTCS:

. JIEeMOHCTPHPOBATH Ha MIPUMEPAX POJIb K MECTO (PU3UKU B GOPMHUPOBAHUHU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TeXHUKHU U TEXHOJIOTHUI, B
IIPAKTUYECKOU NeATEeJIbHOCTH JIIOAEH;

® VYUYUTHIBATh TPAHUIBI MPUMEHEHHsS W3YYCHHBIX (U3UYECKUX MOJEINei: MarepuanbHas
TOYKa, HHEpLMAJIbHAsl CUCTEMA OTCUETA, a0COIIOTHO TBEPJIOE TEINIO, UCANIbHBIN ra3; MOJeIn
CTPOCHMS I'a30B, JKUJIKOCTEH U TBEPABIX TEJ, TOUECUHBIN JIEKTPUUECKUN 3aps] IPU PELICHUH
(bu3nUYecKUX 3a/1a4;

e pacro3HaBaTh (U3MYECKHUE SIBJIEHUS (Ipolecchl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEILECTBA U DJIEKTPOJUHAMHUKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBH)KEHUE, CBOOOJHOE IaJeHUE Tel,
JBM)KEHUE 110 OKPYKHOCTH, HHEpLus, B3auMojeiicTBue ten; auddysus, OpOyHOBCKOE
JBUKEHHE, CTPOEHUE KMJIKOCTEN M TBEPABIX TeJ, U3MEHEHHE 00bEMaA TeJ IpPU HAarpEeBaHUU
(OXJaXJeHuH),  TEIJIOBOE  paBHOBECHE,  MCIAPEHHE,  KOHJAEHCAalMs,  IUIaBJICHUE,
KPUCTAJUIM3aLHsl, KUIIEHUE, BIAXHOCTh BO3/yXa, IIOBBIIICHHUE IABJICHUs ra3a IpH €ro Ha-
I'PEBAHUU B 3aKPBITOM COCYZE, CBA3b MEXK]Y IIapaMeTPaMU COCTOSIHUSA ra3a B U30IPOLIECCax;
JJIIEKTPU3ALNS TEJl, B3aUMOJICHCTBUE 3aPsI0B;

® ONKCHIBAaTh MEXaHWYECKOE IBM)KEHUE, UCHOJb3ys (hHU3MUYecKHe BEIMYUHBI: KOOPJUHATA,
IIyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUja, UMITYJIbC Tela, KHHETUIeCcKast
SHEprus, NOTEHIMaJIbHAs SHEPrusi, MexaHudeckass pabdoTa, MEXaHUYECKash MOILIHOCTb; MpHU
ONMCaHUM NPABUIBHO TPAKTOBATh (U3UYECKMH CMBICI HCHOJb3YEMBIX BEJIWYMH, HX
0003HAaUYEHUsSI M €IMHUIbI, HAaXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIME JAHHYI (PU3UUYECKYIO
BEJIMYHHY C JPYTMMH BEJINYMHAMY;

® ONNCHIBATH HM3YYCHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SBJICHMS, HCIOJIb3Ys
¢u3nuecKkue BENMYUHBL: JaBJICHHUE Tra3a, TEMIlepaTypa, CpeIHss KUHETHYecKas SHEeprus
Xa0TUYECKOI0 ABUKEHUS MOJIEKYJ, CPEIHEKBAaApaTU4HAs CKOPOCTb MOJIEKYI, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPIusl, padoTa ra3a, Ko3h(GUIMEHT MOJIEe3HOro IEHCTBUS TEIJIOBOIO
JIBUraTesNs; MpU ONMHUCAHUM TPAaBHJIBHO TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3yEeMBbIX
BEJIMYMH, MX OOO3HAYeHMs] W €AMHHULBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONINE JIAHHYIO
(GU3MYECKYIO BEIMYUHY C IPYTUMHU BEIUYUHAM;

® ONNCHIBATH M3YYEHHBIE AIEKTPUYECKHE CBOWCTBA BEIIECTBA U AJIEKTPUUYECKHE SIBJICHUS
(mporuieccsl), UCHONB3yd (PU3MYECKHE BETMUYMHBI: AJIEKTPUUYECKUHM 3apsij, 3JIEKTPHUYECKOe
I10JI€, HANIPSKEHHOCTH NOJISA, TOTEHIMAN, Pa3HOCTh ITOTEHIUAJIOB; IPH

OIIMCAaHHNHU IIPABHUJIPHO TPAKTOBATH (1)I/I3I/I‘IQCKI/II‘/‘I CMBICJI HCIIOJIB3yE€MBbIX BEJIMYWH, HUX 0603H3.LIQHI/IH nu
€IUHUIIbI, YKa3bIBaTb (bOpMyJ'IBI, CBA3BIBAKOIIINIE ITAaHHYIO dpnanqecrcylo BeJIMYNHY C OPYyTHMHA
BEJIMYMHAMM,

® AHAIM3UPOBATH (PU3MUECKUE MPOLECCHl U SIBICHUS, UCHONb3YysA (U3UUYECKHE 3aKOHBI U
NPUHIUIBL: 3aKOH BceMupHoro tarorenus, |, II u Il 3akonsl HeloToHa, 3aK0H cOXpaHEHUs
MEXaHUYECKOM DHEPIrUH, 3aKOH COXPAHEHUS HUMIIYJIbCA, I[PUHLMII CYIEPIO3ULUHA CHIL,
IIPUHLUII PABHONPABUS WHEPLUMAIBHBIX CHCTEM OTCYETA; MOJEKYJISPHO-KMHETUYECKYIO
TEOPUIO0 CTPOEHUs BEILECTBA, I'a30BBIE 3aKOHBI, CBA3b CpPEAHEH KHHETHUYECKOW DJHEPIUu
TEIJIOBOTO  JBIDKEHHSI MOJIEKY C  aOCOJIOTHOH  TeMmIepaTypod, TepBbI  3aKOH
TEPMOAMHAMMKY; 3aKOH COXPAaHEHMs 3JIEKTPUUECKOTo 3apsaa, 3akoH Kynona; mpu sToM



pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTEeMaTHUYECKOE BBIPAKEHUE U YCIOBUS
(rpanuLbl, 00J1ACTH) IPUMEHUMOCTH;

® OOBSACHATH OCHOBHBIC IPUHIIMIIBI ICHCTBUS MAIIKH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yciaoBUs MX O€30MAaCHOTO MCIIOIB30BaHMS B TOBCEAHEBHOM KU3HM,

® BBHINOJHATH JKCIEPUMEHTHl 0 HCCICAOBAHUIO (DU3MYECKHX SIBICHUH W IPOIECCOB C
UCTOJB30BAHUEM TIPSMBIX M KOCBEHHBIX HW3MEPEHUH: mpu OSTOM (HOpMyIHpOBAThH
npoOiieMy/3agady W TUIOTE3y y4eOHOro JKCIEPUMEHTAa; COOMpaTh YCTAaHOBKY W3 MPE-
JI0KEHHOTO 000PYI0OBaHUS; TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJKI;

® OCYIIECTBJIATH MpPSIMBbIE W KOCBEHHBIE H3MEpEHUs (U3NYECKHX BEIMYUH; IPU STOM
BBIOMPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HCIIOJIb30BAaTh M3BECTHBIE METOMABI OLEHKH
IIOIPELIHOCTEN U3MEPEHU;

® WCCIIEZIOBAaTh 3aBUCHMOCTH MEXIy (U3NYECKMMHM BEIMYMHAMU C HCIIOJIb30BaHHEM
NPSIMBIX HM3MEPEHHI: MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJIbTATHI
MOJTyYEHHON 3aBHCHMOCTH (DU3UYECKUX BEIMYMH B BHJE TaOIUI M TrpaduKOB, IENaTh
BBIBOJIBI T10 PE3YJIbTaTaM MCCIICIOBAHMS;

e coOxromate mpaBmiia 0€30MAaCHOTO Tpyda TNPH TMPOBEACHUU HCCICIOBAHMNA B paMKax
Y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MUCCIEIOBATEILCKOM W MPOEKTHOH MAEATENbHOCTH C
WCIIOJIH30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOpHOTO 000PYJOBAHUS;

J pemiaTh pacuéTHBIE 3aJaydl C SIBHO 3aJaHHON (U3UYECKON MOMAEINBIO, HCIONb3YS
¢u3nyeckne 3aKOHBI W TPHUHIUIBI;, HAa OCHOBE aHAlM3a YCIIOBHS 3aqadd BBIOMPAThH
(bU3NIECKYI0 MOJIETIb, BELICIATH (DU3NYECKHE BETMYHHBI U (HOPMYJIbI, HEOOXOIMMBIE IS

o eé penreHud, IIpoBOOUTL pacq'éTm 1 OIIEHUBATH PeaJIbHOCTD IIOJIYY€HHOI'0O 3HAYCeHUA d)I/ISI/IquEOfI
BEJIMYHHBI;

. pelaTh Ka4eCTBEHHBIE 3aJa4l: BbICTPauBaTh JOTMYECKH HEIIPOTUBOPEUUBYIO LIEIIOUKY
paccyXJeHHU ¢ ONOpPOii Ha N3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SABIICHMUS;

J WCTOJNB30BAaTh MpPU pEIIeHUH YYeOHBIX 3a7ad COBPEMEHHBIE WH(OpMAIMOHHBIC
TEXHOJIOTUH JUISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MIPEICTABICHUS Y4eOHOU U
HAyYHO-TIONYJISIPHOW HMH(pOpPMAalNY, MOTYYEHHOW U3 Pa3InYHbIX MCTOYHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HH(OpPMaLIHIO;

J MPUBOANTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;
o HCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B TIOBCEJTHEBHOM >KM3HU MJIs

oOecniedyeHns 0€30MacHOCTHU MPH OOpallleHUuH ¢ MPUOOPAMU M TEXHUYECKUMH yCTPONHCTBaMU,
JUIsL COXPaHEHUs 3/I0pOBbs U COOJIIOJICHHUSI HOPM 3KOJIOIMUYECKOTI'0 IOBEJICHUS B OKPY’KaroIIeH
cpene;

J paboTaTh B TpyIe C BBHIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX POJeH, MIaHUPOBATH
paloTy rpynimsl, pallMOHAIBHO paclpeaeaTh 005S3aHHOCTH U MIJIAHUPOBATh JIEATENBHOCTh B
HECTAHJAPTHBIX CUTyalludaX, aICKBATHO OLICHUBATL BKJIAJA KaXXJ0I0 U3 yYaCTHUKOB I'PYIIIbLI B
peleHre paccMaTpuBaeMoi poOIIEMBI.

11 kaacce
° B mponiecce n3yuenus kypea ¢pusuku 6a3oBoro ypoBHs B 11 kiracce yueHUK HaydUTCS:
° JIEMOHCTPHUPOBATh Ha MIPUMEPAX POJIb U MECTO (PU3UKU B (POPMHPOBAHUHN COBPEMEHHOMN

Hay4YHOU KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTH, B IPAKTUYECKON
JeSITeTbHOCTH JIFO/IEH, LIEJIOCTHOCTD U €TMHCTBO (PM3UUECKOM KapTHHBI MUPA;

J YUUTHIBaTh TPaHUIBl MPUMEHEHUS H3YYEHHBIX (QHU3NYECKUX MOJeNel: TOYeUHBIN
JNEKTPUYECKUN 3apsifl, JIyd CBETa, TOYEUHBIM MCTOYHUK CBETa, fAJIepHas MOJENb aroMma,
HYKJIOHHAs1 MOJIeNTb aTOMHOTO si/ipa MpH pelieHNH (GU3NIECKUX 3a/1a4;

. pacrno3HaBaTh (U3MYECKUE SBICHMS (IIPOLIECChl) U OOBACHATH UX HAa OCHOBE
3aKOHOB JIEKTPOJAMHAMUKH U KBAHTOBOW (PU3UKU: AJIEKTpUUYECKasi TPOBOAUMOCTE, TEIJIOBOE,
CBETOBOE, XHUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJEHCTBUE MAarHUTOB,
JJIEKTPOMAarHuTHasT WHAYKLHUSA, ICHCTBHE MArHUTHOTO IIOJIA HAa IPOBOAHMK C TOKOM M
JBIDKYIIUICS — 3apsii, OJIEKTPOMArHUTHBIE KOJEOAaHUS M BOJIHBL, NPSAMOJIMHEIHOE



pacrpocTpaHeHHE CBETa, OTPaXEHUE, NMPEIOMIICHHE, MHTEepepeHIrs, TUPpakuus U TO-
JIIpU3aNMs CBETa, JUcnepcus cBera; gorodnekrpuueckuil 3pdekt (pororddexr), cBeToBOE
JlaBJICHWE, BOBHUKHOBEHUE JMHENYATOro CIEKTpa aToMa BOJOPO/A, ECTECTBEHHAs] U MCKYC-
CTBEHHAs paJl0aKTUBHOCTH;

® OIIMCBHIBaTh M3YyYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE,
NEKTPUYECKYIO TPOBOJUMMOCTb PA3jMYHBIX CpEd) U JJIEKTPOMAarHUTHBIE SBJICHUS
(mporecchbl), HCHONB3Ys (U3MUECKHE BEIUYUHBL: DIEKTPUYECKHM 3apsii, cuila TOKa,
ANEKTPUYECKOE HAIIPSHKEHUE, IIEKTPUUYECKOE CONPOTUBIIEHNE, Pa3HOCTh OoTeHIuanos, J/1C,
paboTta ToKa, MHIYKIUS MarHUTHOTO MOJs, cuia Ammepa, cuia JlopeHia, HHIYKTUBHOCTD
KaTyIIKW, SHEPTUS AJIEKTPUUYECKOTO0 U MAarHUTHOTO MOJIEH, Meproa U 4acToTa KojeOaHH B
Koje0aTelbHOM KOHTYpeE, 3aps] U Cuja TOKa B MpOllecce TapMOHUYECKUX 3JIEKTPOMArHHT-
HBIX KoJeOaHWil, (DOKyCHOE pacCTOSHHE M ONTHYECKas Cuja JIMH3BI, NpPU ONHUCAHUH
MPaBIWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCIONb3YEMbIX BEIMYWH, UX OOO3HAYCHHS U
€MHHUILIbI; YKa3bIBaTh (POPMYJIbL, CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIUUYHUHY C APYTUMU
BEJIMYMHAMU;

® OIUCBHIBaTh HU3YYEHHbIE KBAHTOBbIE SIBJICHUS W MPOLIECCHI, HUCIOJB3YS (PU3NYECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs U
uMIynsc (OTOHA, MEPUOJ MOJypaclaja, SHEPrus CBSI3UM aTOMHBIX fJEp; MpPU OMHCAHUU
MPaBWIbHO TPAaKTOBaTh (PM3WYECKUN CMBICII HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYECHUS U
€IMHUIIbI; YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIHUHHY C APYTUMU
BEJIMYMHAMH, BBIYHUCIISITh 3HAYCHNE (PU3UYECKON BETMUMHBEI;

® aHaMU3UPOBATh (DU3MUECKHUE TPOLECCHl U SIBICHHUSA, UCHOIB3Ys (PU3NUECKHE 3aKOHBI H
OpUHOMIBL: 3akoH OMma, 3aKOHBI TOCIEAOBATEIbHOIO W MapajuIeIbHOTO COEIUHEHUS
MPOBOJHUKOB, 3aKOH Jxoynms—IJleHna, 3aKOH 3JIEKTPOMAarHUTHOM WHIAYKIUMHU, 3aKOH
MPSIMOJIMHENHOIO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA, 3aKOHBI ITPETOMIICHUS
CBeTa; ypaBHeHHMe OWHIITeWHa msi Qorodddexra, 3aKOH COXpAHEHUS DHEPTUHU, 3aKOH
COXPAaHEHHs HUMITYJbCa, 3aKOH COXPAHEHMs JJIEKTPUUYECKOIO 3apslia, 3aKOH COXpPaHEHMS
MaccoBOI'0 YHUCIIa, MOCTYNaThl bopa, 3aKOH paZinoaKkTUBHOTO pacmaja; Ipu 3TOM pa3inydarh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTEMAaTHUYE€CKOE BbIPAXXEHHUE U YCIOBUS (ITpaHMIIbI,
o0acTH) NPUMEHUMOCTH;

e OIpEIEIATh HANPABICHUE BEKTOpAa MHAYKLIMU MAarHUTHOTO TOJS IPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuisl JIopeHna;

® CTPOUTH U ONUCHIBATh U300paKEHUE, CO3JaBAEMOE MJIOCKUM 3€pPKaoM, TOHKOH JINH30MH;

® BBHINOJHATH 3KCIEPUMEHTHl 0 HCCIIEAOBAHUIO (DU3MYECKHX SIBJIEHUH U IPOIECCOB C
UCTOJb30BAHUEM TIPSMBIX M KOCBEHHBIX HW3MEpPEHUH: mpu 3ToM (HOpMyIHpOBaTh
npobieMy/3aauy M TUIOTE3y y4yeOHOro 3KCIEpHMEHTAa; cOOMpaTh YCTaHOBKY M3 Ipej-
JIO)KEHHOTO 000PYI0BaHMSL; TPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOJBI;

® OCYLIECTBJISTh MNpsIMblE U KOCBEHHBbIE M3MEPEHUS (PU3NYECKUX BEIMYUH; TMPU STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEpPEHUs U HCIOJIb30BaTh M3BECTHBIE METOBI OILEHKU
MOrPEIMIHOCTEN UBMEPEHUN;

® lCCIIeI0BaTh 3aBUCUMOCTH (PU3NYECKUX BETMYMH C UCIOIb30BAHUEM MPSIMBIX U3MEPEHUI:
MIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yNbTAThl OJYy4YEHHOM 3aBUCUMOCTHU
¢u3nyeckux BEJIWYMH B BHJE TaOnuil M rpaduKoB, JAeiaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIETOBaHMUS;

e coOxronaTe mpaBmiia 0€30MACHOTO TpyZAa NPH IPOBEICHHUU HCCIEIOBAaHUNA B pamKax
y4eOHOr0o 3KCIEepHUMEHTa, Y4eOHO-HCCIEe0BATEIbCKOW M TPOEKTHOH JeATENbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOTO 000PYAOBaHMUS;

e pemaTh pacy€THblE 3aJauyd C SBHO 3aJlaHHOM (U3UYECKOM MOJEeNbl0, HCHOIb3Ys
¢u3nyeckue 3aKOHbI W NPUHIUIBI;, HAa OCHOBE aHalM3a YCIOBHS 3aJadyd BHIOMpATb



(U3HYECKYIO MOJIENb, BBIICTATh (U3NYECKUE BEIIMYMHBI U POPMYIIbI, HEOOXOIUMBIE s €€
pelieHus, TPOBOJUTH pAacuy€Thl M OICHWBATh PEATBHOCTh IOJYYEHHOTO 3HAYCHUS
(U3MUYECKON BETUYNHBL;

e pemaTh Ka4eCTBEHHBIC 3a/Ia4M: BHICTPAWBATh JIOTHUECKU HEMPOTHBOPCUUBYIO IETOYKY
paccyXJIeHHI C ONIOPOH Ha N3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3MUCCKUE SBIICHHS,

® HCIONB30BaTh MPH PEIICHUU YYeOHBIX 3a7ad COBpPEMEHHBbIC HH(OPMAIMOHHBIC
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU U MPEACTABICHUS YIeOHOU 1
HAYYHO-TIONYJISIPHOW WH(POPMAIINU, TIOTYYEHHOW W3 Pa3JInYHBIX UCTOYHUKOB; KPHUTUYCCKH
aHATM3UPOBATH MOTYIaeMYI0 HH(OPMAIIHUIO;

®  OOBSACHATH NPHUHIUIBI JCHCTBHS MAIUH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3nnyaTh ycjaoBUs UX OE30MACHOTO MCIIOJIb30BaHMS B TOBCETHEBHOM JKU3HHU;

® MPUBOAWTH MPHUMEPHI BKIIAJa POCCUUCKHUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH, B 00BSCHECHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

® WCIOJBb30BaTh TEOPETUYCCKUE 3HAHHMS 1O (U3UKE B TIOBCCAHCBHOM IKWU3HH JUIS
obecrieyeHrst 0€30MaCHOCTH NP OOPAIICHUH C IPUOOPAMU U TEXHUYCCKHUMHU YCTPOUCTBAMH,
IUIS COXpaHEHHMSI 3/I0POBbs 1 COOJIOICHUST HOPM SKOJIOTUYECKOTO TIOBECHHUS B OKPYKAIOIICH
cpene;

e paboTaTh B IPYIIIE C BHIIOJHCHUEM PA3IMUHBIX COIIMATIBHBIX POJICH, TUIAHUPOBATH PAOOTY
TPYIIbI, PAMOHATBHO pPACHpPEICsaTh OOS3aHHOCTH M IUIAHUPOBATh JICATEIILHOCTh B
HECTaHIAPTHBIX CUTYAIUIX, aJICKBATHO OICHUBAThH BKJIAJ KOKIOTO U3 YUaCTHHKOB TPYIIIIBI B
pellIeHre paccMaTpUBACMOM MPOOIIEMBI.

TEMATHYECKOE ILIAHUPOBAHUE
10 KJIACC (68 u)

TemaTnueckuii 0J10K, TEMa OcHoBHOE conep:xaHue OcHOBHBIE BHIBI
IeATeJLHOCTH yqaumxm1

PA3JIEJ 1. PU3UKA 1 METO/JbI HAYYHOI'O ITO3HAHUA (2 v)

®dusnka 1 MeToasl HayyHoro | Pusmka — Hayka o Pa6ota B rpymnre no

no3HaHus (2 1) npupoae. Hayuneie meTo b ITOATOTOBKE KOPOTKUX CO-
MIO3HAHUS OKPYKAIOIIETO OOIIeHUH O pOJId U MecTe
mupa. Ponb skcriepumMeHTa 1 | (U3MKU B IPAKTUYECKON
TEOpUU B IIPOLIECCE JIEATEIBHOCTH JIFOJIEH.
MO3HAHUS IPUPOIBL. OcBoeHME OCHOBHBIX
DKCIepUMEHT B (pu3HKe. npuémMoB palboThI ¢ U }-
MonaenupoBanne POBOI1 TabopaTopueit mo
(bu3nUecKuX SIBICHUHA U ¢buzuke

npoueccoB. Hayunsie
runore3bl. Gusnueckue
3aKOHBI U TeOpHH. [ paHuIIBI
NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB. [IprHIMN
COOTBETCTBHUS.

Posb 1 MmecTo ¢u3uku B
dbopMupoBaHUU
COBPEMEHHON HAy4YHOUI
KApTUHBI MUDA, B




IIPAKTUYECKON NEeATEIbHOCTH
JIonen

PA3JIEJI 2. MEXAHUKA (18 4)

Kunematuka (5 4)

MexaHn4eckoe TBUKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUKCHHUS.
Cucrema orcuéra.
Tpaexropus. [lepemenienue,
CKOPOCTB (CpeaHsisl CKO-
pOCTh, MTHOBEHHASI
CKOPOCTh) U YCKOpEHUE
MAaTEepUAIbHON TOYKH, UX
MIPOEKIUU HAa OCH CUCTEMBI
koopauHat. CloxeHue
MEepEMENICHUH U CII0KEHUE
ckopocrei. PaBHomepHoe n
PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBUKEHUE.
['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, IyTH U
nepeMeleHus
MaTepualbHOU TOYKU OT
BpemeHHu. CBOOOIHOE
MaJieHue. Y CKOpEHHUE
CBOOOJHOIO MaICHHUS.
KpuBonuHneliHoe ABUXKEHUE.
JBr>keHre MaTepuaibHON
TOYKH IO OKPYKHOCTH C T0-
CTOSIHHOM MO MOJTYJIIO
CKOpPOCTBIO. YTJIOBas
CKOpPOCTb, TMHEWHAS
ckopocTs. [Iepuon u yacrora
oOparieHusl.
LlenTpocTpeMuTenbHOE
yCKOpEeHue

IIpoBencHue
SKCIIEPUMEHTA: U3YUYECHHE
HEPaBHOMEPHOTO
JIBUKEHHUS C LIEJIBIO
ONPEAEIIEHUS MTHOBEHHOM
CKOPOCTH; HCCIIEJOBAaHUE
COOTHOIIEHUS MEXKITY
MyTSIMU, IPOUIEHHBIMHU
TEJIOM 32
MIOCJIE/I0BATEIbHbIE
paBHBIE TIPOMEKYTKHU
BPEMEHU PU
PaBHOYCKOPEHHOM
JIBUJKEHHUH C Ha4aJIbHOU
CKOPOCTBIO, PAaBHOW HYJIIO;
M3y4YEHUE JBUKEHUS
mapuka B BSI3KOM
*Kuakoctu. OObsICHEHNE
OCHOBHBIX TTPUHIUIIOB
JIEACTBUSI TEXHUYECKHUX
YCTPOMCTB, TAKUX KakK:
CIIUJIOMETP, LEMHbIE U
pPEMEHHBIE IIEpeaaYn
JIBUKEHHUS; U YCIOBUH UX
0€3011acHOT0 UCIOIb30Ba-
HUS B IOBCEIHEBHOM
KW3HU. Perienue
pacy€THBIX 3a]1a4 C SIBHO
3aIaHHON (PU3UIECKOM
MOJEIIBIO C
HCIIOJIb30BAaHUEM OC-
HOBHBIX (opMyI
kuHeMmatuku. [loctpoenne
W aHanu3 rpadukos
3aBUCUMOCTEN
KMHEMATUYECKUX BEIUYUH
OT BPEMECHH.
Pacno3znaBanne
(UBUYECKUX SBIICHUH B
y4eOHBIX OMBITaX U
OKpY’KaroIlle! KU3HU:
pPaBHOMEPHOE U
PaBHOYCKOPEHHOE
PSAMOJIMHENHOE
JIBIDKEHUE, CBOOOTHOE
MaJIeHUe TeJ, TBUKEHUE 110




OKpyxHocTH. Onucanue
MEXaHUYECKOr0 JBM)KEHUS
C HCIIOJIb30BaHUEM
(bU3NYECKUX BEJIHYUH:
KOOpJUHATa, MyTb,
nepeMelleHne, CKOpocTh,

YCKOpEHHUE.
PabGora B rpymmax mpu
TUTAHUPOBAHUH, poBe-

JE€HUU M HHTEpIpeTaluu
pe3yibTaTOB  OIBITOB U
aHaJIM3€ JONOJHUTEIIBHBIX
MCTOYHHUKOB HH(MOpMaIIH
10 TeMe

Junamuka (7 1)

[IpuHUMIT OTHOCUTENBHOCTH
INasnnnes. I1epBelii 3aK0H
HrroTona. MnepumnansHbie
CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun
cynepnosuiuu cuil. Bropoi
3akoH HproTOHA 1151 Ma-
TEpUAIBHON TOUKHU. TpeTnii
3akoH HproTOHA 111
MaTepUaIbHBIX TOYEK. 3aKOH
BCEMHUPHOTO TATOTECHHUSI.
Cuna tspxectu. IlepBas
KOCMHYECKAsi CKOPOCTb.
Cuta ynpyroctu. 3aKoH
I'yka. Bec Tena. Tpenue.
Bunel Tpenus (mokos,
CKOJIb)KEHUS, KAYCHHS).
Cuna tpenus. Cyxoe TpeHHe.
Cuia TpeHusl CKOJIbKEHUS U
CHUJIa TPEHUSI TIOKOS.
Koaddurment tpenus. Cua
COTIPOTHUBIICHUS TIPU
JBIJKEHHUH T€Ja B KUIAKOCTH
nnu rase. [locrynarensHoe u
BpallaTelbHOE JBUKEHHE
a0COJIIOTHO TBEPIOTO TEa.
MoMeEHT cuiibl
OTHOCHUTEIIFHO OCH Bpallie-
Husl. [Inedo cuibl. Ycnosus
paBHOBECHS TBEPIOTO TEIIA

[IpoBenenue 3xciepuMeHTa:
HCCJICAOBAHUE 3aBUCHMOCTH
CHUJI YIIPYTOCTH,
BO3HHMKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pasIle, OT UX
nedopMaIuu; n3ydeHue
JBUKEHHS OpycKa 1o
HAKJIOHHOM INIOCKOCTH,;
UCCJIEI0BAHKE YCIOBUI
paBHOBECHUs TBEPAOTO TEA,
HMMEIOIIETO OCh BPAILEHUS.
OO0mpacHenue ocobeHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO IBU>KEHMUS,
CBOOOIHOIO MAaJICHUS TEJl,
JIBUKEHHUSI IO OKPYKHOCTH
Ha OCHOBE 3aKOHOB
HrroToHa, 3aKk0Ha
BCEMHUPHOTO TATOTCHHS.
OOBsCHEHNE OCHOBHBIX
MPUHIIUIIOB JE€HCTBUS
TEXHUYECKUX YCTPOICTB,
TaKUX KaK MOIINITHUKH.
OObBsCHEHUE JBHKCHUS
HMCKYCCTBEHHBIX CITyTHHKOB.
Pemenue pacu€THpix 3a1a4 ¢
SIBHO 3aJJaHHOM (PU3UUECKON
MOJIECNIBIO C UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopMyn AMHAMHKH.
Pacnio3znaBanue gpuznyeckux
SIBIICHUI B y4EOHBIX OMBITAX
Y OKPYKAIOIIEH KU3HU:
VMHEPLMS, B3aUMOJEHCTBUE




Tes. AHaIN3 GU3NIECKUX
MIPOLIECCOB U SIBJICHUH C
MCII0JIb30BAaHUEM 3aKOHOB U
MPUHIIMIIOB: 3aKOH
BCEMHpPHOTo TArotenus, |, 1l
u 111 3akonn1 HeproTOHA,
MIPUHIUIT CYTIEPIIO3UIITT
CWJI, TPUHIIUIIL
PaBHOIIPaBHOCTH
WHEPLUATIBHBIX CUCTEM
oTCcyéTa

3aKOHBI COXPaHEHUS B
MexaHuke (6 1)

Nmnynbc maTepuanbHOM
TOYKH (TeJa), CHCTEMBI
MaTepUaIbHBIX TOYEK.
HMnynbe cUIIbI U U3MEHEHHE
UMITyJIbCa Tejla. 3aKOH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE BUKEHUE.
Pabora cuiibl. MomHOCTb
cuibl. Kunetnueckas
SHEPIUsl MaTEpUAIbHON TOY-
ku. Teopema 00 u3MeHeHUH
KUHETUYECKON SHEPIUHU.
IToreHunanpHas 3HEPrusl.
IloreHumanpHass  SHEPIUs
ylnpyro JaeGpopMHpPOBaHHON
npyxuHsl. [loreHnuanbHas

3Heprus  Teida  BOIU3HM
MIOBEPXHOCTHU 3emiu.
[TorennnanbHbIE u
HETIOTCHIIUAIBHBIE  CHJIBL
Cas3p paboThI

HCMMOTCHIOHUAJIBHBIX CHII C
U3MCHCHHUECM

MEXaHUYECKON DHEpPruu
CHUCTEMBI Tell. 3aKoH
COXpaHEHUs] MEXAHUYECKOU
JHEPIUH.

VYnpyrue n Heynpyrue
CTOJIKHOBEHUS

[IpoBeneHmne sKciepuMeHTa:
U3y4eHHE aOCOTIOTHO
HEYIIPYroro yaapa c
MIOMOUIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB;
UCCIJIEJOBAaHUE CBSI3U pabOThI
CHUJIBI C U3MEHEHHEM Me-
XaHWYECKOM YHEPTHUH TeNIa
Ha TpUMepe PaCTsHKEHUS
pPE3UHOBOrO Xryra. Pemenue
pacuéTHBIX 33124 C IBHO
3alaHHON (PU3UYECKOM
MOJIEJIBIO C HCTIOIb30BaHHEM
OCHOBHBIX 3aKOHOB U
bopMyn TUHAMUKU U
3aKOHOB COXPAHEHUS.
Pemenne kauecTBEHHBIX
3a/1a4 ¢ OIOpoH Ha
W3YYEHHBIE B pa3Jeiie
«MexaHHnKay 3aKOHBI,
3aKOHOMEPHOCTH U
¢buznyecKue sIBICHHUS.
Onucanne MEXaHMYECKOTO
JIBUOKEHUS C
HCII0JIb30BaHNEM
(bu3NYECKUX BEINYMH:
UMITYJIbC TENa,
KMHETUYecKasi SHEePTus,
NOTEHLIMAIbHAs HEPTus,
MexaHu4ecKas padora,
MEXaHMUYECKasi MOIIHOCTb.
Ananu3 pu3nIecKux
MPOLIECCOB U SIBJIEHUM C
HCIIOJIb30BaHUEM 3aKOHA
COXpaHEHHUs Mexa-
HAYECKOW YHEPTHH, 3aKOHA
COXpaHEHMsI UMITYJIbCA.
OObscHEHNE OCHOBHBIX
MPUHLMIIOB JEUCTBUS




TEXHUYECKUX YCTPOUCTB,
TaKHUX KaK: BOJOMET,
KOIIEp, IPYKUHHBII
nucroser. OObsiCHeHUE
JIBUOKEHUSI PAKET C ONIOPO
Ha U3y4YeHHble pU3NYECKUe
BEJIMYUHBI U 3aKOHBI

MEXaHUKH.
Hcnons3oBanue pu
IOJrOTOBKE COOOIIEHUI O
IPUMEHEHUN 3aKOHOB
MEXaHUKH  COBPEMEHHBIX
MH(OPMaLMOHHBIX
TEXHOJIOTUH JJIs1 TIOUCKa,
CTPYKTYpUPOBaHMSI,
UHTEpIpeTanun U
IIPEJICTaBICHUS
uHpopmanuu,
KPUTHYECKUI aHanus3

nosrydyaeMoit nadopmanuu

PA3JEJI 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMMUKA

(24 9)

OCHOBBI MOJIEKYJISIPHO-
KHHEeTHYecKoi Teopuu (9 1)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
BpoyHOBCKOE IBUKEHUE.
Hudodysus. Xapakrep
JBUKEHUSI U B3au-
MOJICUCTBHUS YaCTHIL
BellecTBa. Moaenu
CTPOEHUS Ta30B,
YKAJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX
Mojenei. Macca MoJieKyl.
KonunuecTBo BemiecTna.
[TocTostHHas ABoraapo.
TemoBoe paBHOBECHE.
Temneparypa u e€
n3Mepenue. [lkana
temnepatyp Llenbcus.
Mopenb uieanbHOro rasa.
OcHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
WJIeaIbHOTO Ta3a.
AOcoiroTHas TeMIiepaTypa
KaK Mepa cpeHen

IIpoBeneHue SKCIIEpUMEHTA:
ONpeJIeJIEHNE MacChl BO3AyXa
B KJIACCHOM KOMHAT€ Ha
OCHOBE U3MEpeHU 00bEMa
KOMHATBHI, TaBJICHUS U
TEeMIIepaTypbl BO3/1yXa B
HEH; UcclIeIoOBaHne
3aBUCUMOCTH MEXIY
napameTpaM# COCTOSTHUSI
pa3pexKEHHOTOo Trasa.
OObsicHEHHE OCHOBHBIX
MPUHLIUIIOB JEHCTBUI
TEXHUYECKHUX YCTPOICTB,
TaKUX KakK: TEPMOMETP U
OapomeTp; M YCIOBHI UX
0e301MmacHOTO
WCITOJTH30BaHUS B
MMOBCETHEBHOMN KU3HH.
Pacno3naBanne
(bu3MYECKUX SIBICHUU B
y4eOHBIX OIBITAX U
OKPY’KaIoIIeH KU3HU:
nuddysus, OpoyHOBCKOE
nBkeHue. Onucanue
TEIUIOBBIX SIBJICHUH C
HCIIOJIb30BAHUEM




KUHETUYECKOU SHEPrUU
TEIJIOBOr'O IBUKEHUS
yacTull rasa. ['azoBbie
3aKOHBI. Y paBHEHUE
MenneneeBa—
Knaneiipona. 3akon
Hanprona. M3omnpoueccel B
WJI€aIbHOM TIa3e C MOCTOSH-
HBIM KOJIMYE€CTBOM
BemiectBa. [ paduueckoe
MpeACTaBICHUE
M30IPOLECCOB: U30TEPMa,
n30x0pa, n3obapa

(bU3NUeCKUX BEITHYUH:
JaBJICHHE Ta3a,
TeMIIEpaTypa, CpeaHss
KMHETUYECKasi SHEPI sl
Xa0TUYECKOTO JIBUKECHMUSI
MOJIEKYI, Cpeli-
HEKBaJIpaTUYHasi CKOPOCTb
MOJIEKYJ. AHaIU3
(bU3MIECKUX MPOIECCOB U
SIBJIGHUH C MCIIOIb30BAaHUEM
MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu
CTpOEHUS BEIIECTBA,
ra3oBBIX 3aKOHOB, CBS3H
CpeHel KHHETHYECKOM
SHEPTUH TEIJIOBOTO
JIBHKEHHS MOJICKYJI C a0co-
JIOTHOM TeMIepaTypoil.
Pemenne pacu€rHbIx 3a1a4
C ABHO 3aJaHHOU
(bu3HYECKOl MOJEIBIO C
MCIIOJIb30BAaHNEM OCHOBHBIX
nojioxkenuit MKT, 3akoHOB
1 GOpMyIT MOJIEKYIISIPHOM
buzukn.

Pabora B rpynmnax npu
IJIAaHUPOBAHUM, TPOBE-
JIEHUU U NHTEPIIPETALINH
pE3yJIbTaTOB ONBITOB U
aHaJIn3€e JOMOIHUTEIbHBIX
MCTOYHUKOB HH(POpMaIUU
10 TeMe

OcHoBBI
tepmoauHamMuku (10 u)

TepmonuHamuueckas
cucreMa. BHyTpeHHsA
JHEprus
TEPMOJIMHAMUYECKOMN
CHCTEMBI M CIIOCOOBI eé
n3menennsa. KoandaecTBo
TEIUIOTHI U paboTa.
BHyTpeHHss dHEprus 0JIHO-
aTOMHOTO HJ€aJIbHOTO Ta3a.
Buasl Terionepenaun:
TEIIONPOBOJHOCTb,
KOHBEKIUS, U3Ty4YCHHE.

VY enpHast TEII0EMKOCTD
BemecTBa. KommaecTBo
TEIUIOTHI IIPHU TEIJIONEPE-
Iadge.

IMoustre 00 aguadbaTHOM

[IpoBenenne  y4eHHYECKOrO
SKCIEPUMEHTA:  HM3MEpPEHHE
YAECIbHON TEIUIOEMKOCTH
BELIECTBA. OObsicHeHue
OCHOBHBIX MIPUHIUIIOB
JEHCTBUS TEXHUYECKUX

YCTPOMCTB, TAKUX Kak: JBUTa-
TeJIh BHYTPEHHETO CrOpaHus,
OBITOBOI XOJIOIMIILHHUK,
KOHJIUIIMOHEP; M YCJIOBHH HMX
0e30IMaCHOTO HCIIOJIb30BaAHUS
B TTIOBCETHEBHOM >KU3HU.

Onucanue M3YYEHHBIX
CBOMCTB TE€I W TEMIOBBIX
SIBIICHUM C MCIIOJb30BaHUEM
(buzmyecKux BEJTUYHH:
JaBJICHUE ras3a, TeMIlepaTypa,




npouecce. [lepBrlil 3aK0H
TEPMOJNHAMUKHU.
IIpumeHeHue nepBoro
3aKOHA TEPMOAMHAMUKH K
U30IIPO- LIEcCaM.
I'paduueckas
MHTEpHpeTanus padoThl rasa.
Bropoii 3aKOH
TepMonuHamMuk. HeoOpatu-
MOCTb MPOIIECCOB B MPUPO/IE.
TernoBbie MAIVHBI.
[TpunIUIB IEUCTBUS
TETLJIOBBIX MaIITUH.
[IpeoGpazoBanust sHEpruu B
TeIioBbIX MammHax. KIIJ
TEIUIOBOM  MammHbl.  [{ukn
Kapno u ero KIIJI. Dkouno-

KOJINYECTBO TETUIOTHI,
BHYTPEHHSISI dHEprus, padora
rasa.

Pemenne pacu€THBIX 3amay ¢
SIBHO 3aJaHHON (DHU3MYECKOn
MOJICNTBI0 C HCIOJIb30BAaHHEM
OCHOBHBIX 3aKOHOB U (hopMyn
TEPMOJIMHAMHUKH.  Pemienue
KayecTBEHHBIX  3agad ¢
ONOpO Ha W3y4YCHHBIC B
paszene «MonexynspHas
¢u3nKa W TEPMOJIUHAMHKAY
3aKOHBI, 3aKOHOMEPHOCTH H
¢dbuznveckue sBineHus. Pabora
B TIpyHmax TpH aHaIu3e
JIOTIOJTHUTEIIHHBIX
UCTOYHHUKOB MH(OpPMAIHH TI0

THYECKHUe npoOsieMbl | TEMe
TEIUIOOHEPTETUKHU
[TapooGpa3oBanue u [IpoBenenue [TapooGpa3oBanue u

KoHJeHcanus. Mcniapenue n
KumneHue. AOCOIIOTHAs U
OTHOCHTEJIbHASL BIIAJKHOCTh

BO31yxa. HachlmeHHslii map.

VY nenbHas Temnora
napooOpa3zoBaHMUs.
3aBUCUMOCTh TEMIIEPATyphI
KUTIEHUSI OT JIaBJICHHUSL.

AKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BIQXKHOCTH
Bo3ayxa. OOBsICHCHHE
OCHOBHBIX IIPUHIUIIOB
JENCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK:
TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP; U yCIOBUI UX
0e3omacHoOro
UCIIOJIb30BaHUs B
ITOBCEJTHEBHOMW KU3HH.
TBépnoe Teno.
Kpucramnmueckue u
amopQHbIe Terna.
AHHN30TpONUs CBOMCTB
Kpuctayos. XXuakue
kpucrtawuibl. COBpeMEHHbIE
Matepuaisl. [lnaBnenue u
KpUCTAJITU3aIHUS.

VY nenbHas Temnora
riassieHus. Cyomumarusi.
YpaBHEHME TEMIOBOTO
OanaHca

KoHAeHcauus. McnapeHue
U KuneHue. AOCONOTHAs
u OTHOCUTEIbHAS
BIIAXKHOCTh BO3/1yXa.
Haceimennsiit map.
VY nenbHas TEIJI0Ta
napooOpa3oBaHHUsl.
3aBUCHUMOCTh
TEeMIIepaTypbl KUIICHUS OT
JIaBJICHUA. Onucanue
MPUHIIUIIOB  TIOJIYYCHUS
COBPEMEHHBIX
MAaTepHaJIoB, B TOM YHCIIE
HaHOMaTEepHaJOB.
Pemenne pacu€rHbIx 3a1a4
C SIBHO 33JIaHHOM
buznyecKoil MOeINbIo ¢
HCI0JIb30BaHUEM
YpaBHEHUS TEIIJIOBOTO
Oananca. Pemenue
KaueCTBEHHBIX 3a]1a4 C
OIIOPOM HAa U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U
buznyeckue SBICHHUS 110
TEME.

Pacno3znaBanue
(UBUYECKUX SBIICHUH B
y4eOHBIX OMBITaX U
OKPYKaIOIIeH )KU3HU:
nedopMarius TBEPIBIX TeEl,




HarpeBaHue M OXJIaXKICHUE
TeJ, I3BMEHEHHE arperaTHhIX
COCTOSIHHM BeIlleCTBA U
00BICHEHHE UX Ha OCHOBE
3aKOHOB U OpMYI
MOJICKYJISPHOHN (DU3UKH.
Hcmonns3oBaHue
WH(}pOpPMaAITMOHHBIX
TEXHOJIOTHH JIJIs TIONCKA,
CTPYKTYPUPOBaAHUS, HHTEP-
MIpEeTaIyu U MPE/ICTABICHUS
uHpopMaIuu mpu
IIOJITOTOBKE COOOIICHUH O
MIPUMEHEHUN 3aKOHOB
MOJICKYJIIPHOUN (DPU3UKU U
TEPMOJIMHAMHUKH B TEXHUKE
M TEXHOJIOTHUAX

PA3JIEJ 4. DJEKTPOJINHAMMKA (22 u)

Onektpocratuka (10 u)

DneKkTpu3anus Teil.
Dnektpuyeckuii 3apsa. [[sa
BHJIa DIICKTPUUYECKUX
3apsnoB. [IpoBoHUKY,
JUDJIEKTPUKU U TIOJIYTIPOBO-
JHUKH. 3aKOH COXpPaHEHUs
JIEKTPUYECKOTO 3aps/a.

B3anmoneiictBue 3apsi0B.
3akoH Kynona. Touyeunslii
AIEKTPUYECKUN 3apsi.
DJIEKTPUYECKOE TOJIE.
HanpsixénHocTs 351eKTpHu-
yeckoro noss. [TpuHumn
CyNEpIIO3UITUT
ANEKTPUUYECKUX TOJIEH.
JInHnn HanpsKEHHOCTH
ANEKTPUUYECKOTO TOJIA.
PaboTa cun
AIEKTPOCTATUYECKOTO
mous. Ilorennman.
PasnocTh moTeHIMANOB.
[IpoBogHUKY 1
JIUBJIEKTPUKH B DJIEKTPOCTA-
TUYECKOM IIOJIE.
Jusnextpuyeckas NpoHU-
IaeMOCTh. AHAIN3
(bU3MUECKUX MPOIECCOB U
SIBIICHHUI C MCII0JIh30BaHUEM
(bu3MYECKUX 3aKOHOB: 3a-
KOH COXpaHEHUS
ANEKTPUUECKOTO0 3apsija, 3a-
koH Kynona.

Pabora B rpynmnax npu
aHaJIN3€ JTONOJHUTEIbHBIX
HUCTOYHUKOB MH(POpMAITUU
U IIOATOTOBKE COOOIIEHU O
MIPOSIBJICHUH 3aKOHOB




AJIEKTPOCTATUKH B
OKpYXAaroIIel KU3HU U
MPUMEHEHHUU UX B TEXHHUKE

[TocrosaHHBIM
3JeKTpUYeCcKuil ToK. Toku B
pasnuyHbIX cpeaax (12 u)

DIIEKTPUUECKUH TOK.
YcnoBus cyiecTBOBaHUS
AIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Criia Toka.
ITocTOSIHHBIN TOK.
Hanpspkenue. 3akon Oma
JUISl y4acCTKa LIETIH.

DIIEKTPUYECKOE
CONPOTHUBIICHHE. Y IEIBHOE
COMPOTUBIICHUE  BEUIECTBA.
ITocnemoBarennsHOE,
napajuiefibHOe,  CMEIIaHHOE

COEMHEHHE NTPOBOTHUKOB.
PaGora snexTprueckoro Toxa.
3aKoH Jxoyns—IJlenua.
MoOIHOCTh  3NEKTPUYECKOTO
TOKa.
OAC wm  BHyIpeHHEe
CONPOTHUBIIEHUE  HCTOY-
HUKa TOKa. 3akoH Owma
JUIsL TIOJHOM (3aMKHYTOM)
AIIEKTPUYECKON LEIH.
Kopotkoe 3aMbIKaHUE.
DneKTpoHHAas
MPOBOANUMOCTE  TBEPJBIX
METAJJIOB.  3aBUCUMOCTh
COIMPOTHBIIEHUSI METAJJIOB
oT TEMIIEPATyPHI.
CBepXnpoBOIUMOCTb.
OJEKTpUUECKUN TOK B
BaKyyMe. CgoiicTBa
AJIEKTPOHHBIX ITYYKOB.
[TomynpoBOTHUKH.
CobcTBeHHas U MpUMeCHast
MIPOBOANMOCTh
MIOJIYTIPOBOTHUKOB.
CaoiicTBa p—N-nepexo/a.
ITorynpoBOIHUKOBBIE
puOOpEI.
DNEeKTPUYECKUN TOK B
pacTBopax U pacrjiaBax
AIIEKTPOJINTOB.
DIIEKTPOIUTHYECKAS
JUccoLualus. JNEKTPOIIN3.
DJIEKTPUUYECKU TOK B
ra3zax. CaMoCTOsITeNbHBIN U

IIpoBeneHue 3KCIIEpUMEHTA:
U3y4YEHUE CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB;
m3mepenue IJ]C uctounnka
TOKA U €r0 BHYTPEHHETO
CONPOTHBIICHHUS;
HaOII0IEHUE DIIEKTPOITU3A.
OOBbscHEHNE OCHOBHBIX
MPUHLIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHI, TAKUX KaK:
aMIepMeTp, BOIbTMETD,
peocTar, UICTOYHUKH TOKA,
AJIEKTPOHArpeBaTEIbHBIC
puoopHI,
3JIEKTPOOCBETUTEIILHBIE
puOOpPbI, TEPMOMETP
CONPOTHUBIICHUS,
BAKYyMHBIN JUOJ,
TEPMUCTOPHI U
(hOoTOpE3UCTOPHI, MOTYIIPO-
BOJHUKOBBIN JUO/I,
raJibBaHUKa; M YCIOBHI HX
0€e301MacHOro MpUMEHEHHs B
MIPAKTHYECKON KU3HH.
Pemenue pacu€THpIxX 3a1a4
C SIBHO 33JIaHHOM
¢bu3nveckoil MoseNnbio ¢
WCIIOJIh30BAaHUEM OCHOBHBIX
3aKOHOB U ()OPMYI TEMBI
«ITocTosTHHBIM
ANEKTPUUECKUN TOK».
Pacno3znaBanne
(bu3MYECKUX SIBICHU B
y4eOHBIX OTBITAX U
OKPY’KaIOIeH KU3HU: AJIEK-
TpUYECKast MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE,
XHMHUYECKOEe, MAarHUTHOE
JIEMCTBUSI TOKA. AHAIIN3
AIEKTPUYECKUX SBJICHUN U
MIPOLIECCOB B IEMAX
MTOCTOSTHHOTO TOKa C
MCIOJIb30BAaHUEM 3aKOHOB:
3aKkoH OmMma,
3aKOHOMEPHOCTHU




HECAMOCTOSITENbHBIN
paspsia. Moauus. [1nazma

MOCJIEIOBATEIBLHOTO U
MapajuIeIbHOTO COEIH-
HEHUS MPOBOJIHUKOB, 3aKOH
Jxoyns— Jlenua.
Onucanve  U3y4EHHBIX
CBOMCTB  BEIIECTB U
ANEKTPUYECKUX SIBJIICHHUI

c HCIIOIb30BAHUEM
(GU3MYECKUX  BEIHYMWH:
ANEKTPUYECKUN  3apsif,
cuia TOKa,
ANEKTPUYECKOE
HaIpsKEHUE,
ANEKTPUUYECKOE
CONPOTHUBIICHUE,
HOCTh MOTEHIMAJIOB,
OJIC, pabora  TOKa,
MOIIIHOCTb TOKA.
Ucnonp3oBanue
MH(OPMALIMOHHBIX
TEXHOJIOTUH I TIOHWCKA,
CTPYKTYpUPOBaHUS,
HUHTEpIpETaT u
MIPEACTABIICHUS
uH(popManun pu
MOJATOTOBKE COOOIIEHUH 0
MIPUMEHEHUHN 3aKOHOB
MOCTOSIHHOTO ~ TOKa B
TEXHUKE M TEXHOJIOTHSIX

pas-

Pe3eps (2 u)

11 kaace

TemaTndeckuii 0J10K, TEMa

OcHoBHOE cogepkaHue

OcHOBHBIE BHIBI
JeATeIbHOCTH yqamnxml

PA3JIEJ 4. JJIEKTPOIMHAMMEKA (11 u)

MaruauTtHO€ nosne.
DneKTpOMarHuTHasI
uHaykys (119)

IlocTostHHEIC MarHuThI.
BzaumopeiicTBue

MOCTOSTHHBIX MAarHuTOB.
MaruutHoe moisie. Bekrtop
MarguTHOM WHIYKIUH.
[Ipunnun CyNEPHO3ULINU
MarHuTHBIX TI0JIeH. JImHun
MarHUTHOM 15030147 911%178

Kaptuna nuHMIA MarHUTHOMN
WHAYKIMU TO0JI NOCTOSHHBIX
MAarHuTOB.

MarnuTHO€ 1nosue
ITPOBOJIHUKA C TOKOM.

IIpoBeneHune 3KCIIEpUMEHTA:
M3y4Y€HUE MAarHUTHOTO TOJIA
KaTYIIKHA C TOKOM;
HCCIICA0BAHUE NCHCTBUS
IMOCTOSTHHOT'O MarHuTa Ha
pPaMKy € TOKOM;
HCCIIEAOBAaHUE SIBJICHUS
ANEKTPOMArHUTHOM
WHIYKITUU.

OOBsCHEHNE OCHOBHBIX
MPUHIIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKMX KakK: HOCTOSHHEIC




KapTtuna nunuii ”HAYKUMH
MarHUTHOTO NOJI JJIMHHOTO
MPSIMOTO TTPOBOJIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena.
B3aunmoneiicteue
IIPOBOJIHUKOB C TOKOM. Cuiia
Awmrnepa, e€ Moayib U
HarpaBienue. Cuna
Jlopenua, e€ monynb u
HarpaBjeHue. J[BrmxeHue
3apsKEHHOM YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM
nosie. PaGoTa cuitbl
JlopeHiia.
SIBreHne 2NEKTPOMArHUTHOM
uHaykuuu. [loTok BekTopa
MarHuTHO uuaykuu. J1C
WHIYKIUU. 3aKOH
AIEKTPOMATHUTHOMN
unaykuuu Papanes.
Buxpesoe anekTpudeckoe
nosie. DJ1C uHAYKIMH B
MIPOBOJIHUKE, JIBIKYIIIEMCS
MOCTYINATEIbHO B
OJTHOPOJTHOM MarHUTHOM
noJie.
IIpaBuno JleHna.
NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU.
DHeprusi MarHuTHOTO TOJIst
KaTYUIKUA C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

MarHuThl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUraTeNb,
YCKOPHUTENHN 3JIEMEHTAPHBIX
4acTUL, UHAYKIIMOHHAS
11eYb; U yCIOBUU UX
0€301MacHOro NpUMEHEHUs B
IIPAKTHUYECKON KU3HH.
Pemenue pacu€THbIX

3a/1ay Ha MPUMEHEHUE
hopMysT TEMBI

«MarHuTtHoOe 1oJIe.
DneKTpoMarHuTHas
WHAYKIUs». Perenne
KaueCTBEHHBIX 3a]1a4 C
OIIOPOM Ha U3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU
U QU3NYECKUE SIBICHUS
TeMbl «MarHuTHoe noJie.
DeKTpOMarHuTHas
uHayKuus». OnpeneneHue
HaIpaBJICHUs BEKTOpa
WHJIYKLIUA MarHuTHOTO
TOJIs POBOIHUKA C

TOKOM, CHJIbI AMIiepa u
cuiiel JIopeHia.
Pacno3znaBanue
(UBUYECKUX SBJICHUH B
y4eOHBIX OIBITAX U
OKpY’KaroIlleH KU3HU:
B3aUMOJICIICTBUE
MarHuTOB,
AIIEKTPOMAarHUTHAs UH-
JYKLIUS, JEACTBUE
MarHUTHOTO TOJIA Ha Mpo-
BOJIHUK C TOKOM U
JBUOKYILIMICS 3apsi.
Ananns
AIEKTPOMArHUTHBIX
SIBJIEHUM C HC-
MOJIb30BAaHUEM 3aKOHA
AJIEKTPOMATrHUTHOMN WH-
JTYKIWH.

OnuncaHne N3y4eHHbIX
CBOWCTB BEILIECTB U
AIIEKTPOMATrHUTHBIX SIBJICHUI
C UCIOJIb30BaHUEM
(bu3NYECKUX BEINYMH:
MHIYKIWS MATHUTHOTO TOJIS,
cusia Ammepa, cuia
Jlopenua, MHIYKTUBHOCTD




KaTYIIKH, JQHEPTUS DIEKTPHU-
YEeCKOr'o U MarHUTHOT'O
noJien

PA3JIEJI 5. KOJIEBAHUSA U BOJIHBI (24 4)

Mexanuueckue u
3JIEKTPOMArHUTHBIE
koseOanus (9 u)

KonebarenbHas cucrema.
CB0OOIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUecKue
konebanus. [lepuon,
94acToTa, aMIUIUTYAA U (aza
koneOanuit. [IpyXxuHHBIH
MasITHUK. MaTeMaTu4eckuit
MasiTHUK. Y paBHEHUE
TapMOHHYECKUX KOJICOAHMH.
[IpeBparienue sHepruu npu
rapMOHUYECKUX
KOJICOQHMSX.
KounebarenbHbII KOHTYD.
CB0OOIHBIE DIIEK-
TPOMAarHUTHBIE KOJICOAHHSI B
ujeabHOM KoJleOaTeTbHOM
KOHTYpE. AHAJIOTUSI MEXKIY
MEXaHUYECKUMU U
AIIEKTPOMATrHUTHBIMU
konebanusmu. dopmyna
TomcoHa. 3aKOH coxpaHeHus
SHEPTUHU B UJI€AJTbLHOM
Kos1e0aTeIbHOM KOHTYpE.
IIpencrasienue o
3aTyXaroumx KoJIeOaHusX.
BeIHyX1€HHBIE
MEXaHUYECKUE KOJIeOaHusI.
Pe3onanc. BeiHyX1eHHbIE
AJIEKTPOMArHUTHBIE
kosiebanus. [lepemeHHbIH
ToK. CHHYCOMANBHBIN mepe-
MEHHBIN TOK. MOITHOCTH
MePEMEHHOTO TOKA.
AMIUIUTYAHOE U
JIEUCTBYIOIIEE 3HAYCHUE
CHUJIbI TOKA U HAIPSKEHUSI.
Tpancdopmarop.
[Ipou3BoacTBO, Iepeava u
noTpebaeHne
ANEKTPUYECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE
anekTposneprun. Kymprypa
HCIIOJIb30BaHUS
AIIEKTPOIHEPIUU B
MOBCETHEBHOW KU3HU

[IpoBenenue dsKcCnepuMeEHTA:
UCCIIEIOBaHUE  3aBUCHUMOCTHU
repuojsia Majblx KoJieOaHUMU
rpy3a Ha HHUTH OT JUIMHBI
HUTU M Macchl TIpy3a; ucC-
clleZIOBaHUE HEPEMEHHOT0
TOKAa B ILenu U3 Io-
CJIEZIOBATENILHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyllKu H
pesucropa.
OOBsicHEeHNE OCHOBHBIX
HNPUHIUIIOB ACHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: 3JIeKTPUUECKUI
3BOHOK, T€HEpaTop
NEPEMEHHOI'0 TOKa, IUHUU
ANIEKTpOoIepeiay; U YCIOBUM
ux 0e30macHoro
IIPUMEHEHUS B
IPAKTUYECKOH JKU3HU.
Pemenne pac4ETHBIX
3aJa4 C SIBHO 3a/JlaHHOMN
¢buznyeckoil Monenblo ¢
HCII0JIb30BaHNEM
OCHOBHBIX  3aKOHOB |
dbopMyn,  ONUCHIBAIOLIUX
MeXaHUYEeCKHe U
AIIEKTPOMAarHUTHBIE
Kosie0aHusl.
Onucanue N3y4eHHbIX
MEXaHUYECKUX U IJIEK-
TPOMarHUTHBIX KOJIEOaHUH
C UCMOJIb30BaHUEM
(bU3MUeCKUX BEITHYUH:
MepUOJ U YacToTa Ko-
neCaHuii, aMITUTyAa U
¢aza konebaHui, 3aps u
CHUJIa TOKa B IIPOLECCE
rapMOHHYECKHX
AIIEKTPOMAarHUTHBIX
kosneOanuil. Pemenue
KAaueCTBEHHBIX 3a/a4 C
ONOpPOH Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIUCHIBAIOIINE
MEXaHUUYECKUE U




AIIEKTPOMArHUTHBIC
Kosie0aHusl.

Pabota B rpymnmax mnpu
IUTAHUPOBAHHH, TTPOBE-
JICHUU U MHTEPIPETALUH
PE3YJIBTaTOB OIBITOB, U
aHaJIM3e JIOTIOJIHUTEIbHBIX
HCTOYHHKOB HH(OpMALUH
10 TeMe

Mexanuueckue 1
3JIEKTPOMATrHUTHBIE BOJIHBI

(54)

MexaHn4ecKre BOJIHEI,
YCIJIOBHSI paclpOCTPaHEHHUS.
[Tepuon. Cxopoctb
pacupocTpaHEHHUs U JUIMHA
BOJHBL. [lonepeunsie n
IIPOJI0JIbHBIEC BOJIHBI.
WnTepdepenuus u

T paKus MEXaHUIECKUX
BOJIH. 3BYK. CKOpOCTb
3ByKa. ' pOMKOCTBH 3ByKa.
BricoTa Tona. Tem6p
3ByKa. DJIEKTPOMArHUTHbIE
BOJIHBI. Y CJIOBUS U3J1Y-
YEHUS AJIEKTPOMATHUTHBIX
BOJIH. B3anmuas
OpHUEHTALIMS BEKTOPOB £, B,
V B 3JIEKTPOMarHUTHOU
BosHe. CBolicTBa
AJIEKTPOMATrHUTHBIX BOJIH:
OTpa’KE€HUE, IPEIOMIICHUE,
noJisipu3anus, Judpakims,
untepdepeniusa. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.
[IIxana 3meKTpOMarHUTHBIX
BOJH. [Ipumenenune
AJIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.
[IpuHUUIIBI paIHOCBS3U U
TEJIEBUACHUS.
Pagnomoxamust.
DJIEKTPOMArHuTHOE
3arpsi3HEHUE OKpYyKarolen
cpenbl

OObBsCHEHNE OCHOBHBIX
MPUHIIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHH, TAKUX KaK:
MY3bIKaJIbHBIE
WHCTPYMEHTBI, YJIbTPa3By-
KOBas AUarHOCTUKA B
TEXHHUKE U MEIUIIMHE,
pazap, paIuOnpUEMHHK,
TEJIEBU30p, aHTCHHA,
tenedon, CBU-nieusn; u
yCIIOBUH MX 0€30MacHOTO
MIPUMEHEHUS B
MPAKTUYECKOU JKU3HU.
Pemenue pacy€THbIX 1
KauyeCTBCHHBIX 3314 C
ONOpPOM Ha U3YYCHHBIE
3aKOHBI U 3aKOHO-
MEPHOCTH, OMUCHIBAIOIIINE
pacnpocTpaHeHue
MEXaHHYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcmons3oBanne
MH(OPMAIIMOHHBIX
TEXHOJIOTHH JIJIST TIONCKA,
CTPYKTYpUPOBaHUS,
WHTEPIPETAINU 1
MPEACTABICHUS
uH(popMaLuU Ipu
MIOJATOTOBKE COOOICHUM
00 HCHOoJIb30BaHUU
AJIEKTPOMATrHUTHBIX BOJIH B
TEXHHUKE. YJacTue B
JTUCKyCCHH 00
AIEKTPOMATrHUTHOM
3arpsi3HEHUHU
OKPYXAaIOIIEeH CPeabl.
Pabora B rpynmnax npu
MJIAHUPOBAHUU, TTPOBE-
JICHUU U UHTEPHpPETALNU




pe3yIbTaTOB OMBITOB U
aHaJM3e JOTIOJHUTEIBHBIX
MCTOYHUKOB HH(DOpMAITUH
0 TeMe

Ontuka (10 u)

I'eomerpuueckas OIITHUKA.
[Ipsimonunelinoe

pacupocTpaHeHHe CBeTa B
OJIHOPOJTHOM cpene.

TodeyHblI MCTOYHHK CBETA.
JIyu cBeta. OTpakeHue cBeTa.
3aKkOHBl OTpPaXXEHHsI CBeETa.
IToctpoenne m3o0pakeHHUil B
IJIOCKOM 3€pKajie.

[Ipenomiienne cBeta. 3aKOHBI

IIPEIOMIICHHUS CBeTa.
AGCONMIOTHBIN NIOKa3aTellb
MIPEIOMIICHUS. [Tonnoe

BHYTpeHHee oTpaxeHue. [Ipe-
JEIbHBIA  YroJl  MOJIHOTO
BHYTPEHHETO OTPa)KEHHUS.
Hucniepcus ceera.
CrnoxHbllt cocTaB 6e10ro
cgera. l[Ber. Cobuparoiue
Y PacCEUBAIOLINUE JINH3HI.
Tonkas nun3a. DokycHoe
paccTosiHUE U ONTHYECKast
CHUJIa TOHKOM JINH3BI.
[TocTpoenne uzo0pakeHU
B COOMPAONINX U pacce-
MBAIOLUX JTNH3aX.
@opMyIia TOHKOU JIUH3BI.
VYBenuuenue, gaBacMoe
nmuH30u. [Ipeneinst
MPUMEHUMOCTH

IIpoBeneHue 3KCIIEPUMEHTA:
HaOII0IeHUE TUCTIEPCHH
CBETa; U3MEPEHHE
MOKa3aTessl MPeJIOMIICHUS
CTEKJa; UCCIIeI0BaHue
CBOWCTB M300paKeHU! B
JMH3aX.

OObsicHEeHHEe  OCHOBHBIX
MPUHIIUIIOB JIEUCTBUSA
TEXHUYECKHUX YCTPOMCTB U
TEXHOJIOTHH, TaKuX Kak:
OuKH, Jyna, GoToanmnapar,
MPOEKIIMOHHBIN  armapar,
MHUKPOCKOII, TEJECKOII,
BOJIOKOHHAs OIITHKA,
TudpaKImOHHAs PeméTKa,
MOJISIPOU; U YCIOBUU HX
0e30macHOro NpPUMEHEHHUs
B IPAKTUYECKOM IKHU3HHU.
Pemenue pac4ETHBIX
3a7a4 C SABHO 3aJaHHOU
¢usnueckoii Moaenpo0 ¢
HCIIOJIb30BaHHUEM
OCHOBHBIX  3aKOHOB M
bopMynT TEeOMETpPUYECKOM
ONTHKH.

[ToctpoeHne u omnucaHue
n300paxkeHus, CO3-
JITaBaeMoro IJIOCKUM
3€pKajgoM, TOHKOW JIMH30.




T€OMETPUYECKON ONTUKH.
BonnoBas onrtuka.
Wutepdepennus ceeta.
KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMOACHUS
MaKCHMYMOB U
MUHHMYMOB B HUHTEP-
bepeHInOHHON KapTHHE OT
JBYX CHH(a3HBIX
KOT€pEHTHBIX HCTOYHUKOB.
Hudpakuus ceera.
Hudpaxknuonnas pemeérka.
YcioBue HabMIOACHUS
IJIaBHBIX MAaKCUMYMOB MPU
naJIcHuu
MOHOXPOMaTHYECKOTO
cBeTa Ha JUu(paKIuOHHYIO
pewérky. [lonspusanus
cBeTa

Pacno3znaBanne
(bu3nYeCKUX SIBICHUN B
OIIBITAX U OKPYXkKarolen
KHU3HU: TPSIMOJIHMHEHHOE
pacnpocTpaHeHHUE CBETA,
OTpakeHHe, IPETOMIICHUE,
UHTEpEpEHIHS,
Tupaxkus 1 Mmoasipru3anus
CBETa, JUCIIEPCUS CBETA.
AHaJIN3 ONTUYECKUX
SIBJIEHUW C HUCTIOJIb30BAHUEM
3aKOHOB: 3aKOH
IIPSAMOJIMHEMHOTO pac-
MPOCTPAaHEHUs CBETA,
3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI MPETOMIICHHUS
ceera. Onucanue
ONTHYECKUX SIBJICHUM C
HCIIOJIb30BaHUEM
bu3NYECKUX BEIUYHH:
(hoKycCHOE pacCcTOsIHUE U
ONTHYECKAsl CUJIA JTMH3BI

PA3JIEJ 6. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJLHOCTH (4 u)

Ocnosbl CTO (4 1)

['paHUIBI TPUMEHUMOCTH
KJIACCHYECKON MEXaHUKHU.
[ToctynaTel cnenuanbHOM
TEOPUU OTHOCUTENHHOCTHU:
WHBAaPHUAHTHOCTH MOTYJISI
CKOPOCTH CBETa B
BaKyyMe, TPUHIIHIT
OTHOCUTEIILHOCTH
DOHHIIITEHHA.
OTHOCHUTENHLHOCTD
O/IHOBPEMEHHOCTH. 3a-
Me/JIEHUE BPEMEHU U
COKpaIleHHUE JTUHEI.
DHeprus U UMIYJbC
PEIIATUBHCTCKON YaCTHIIBI.
CBs13b MaccChl C DJHEPTHEH U
UMITYJTECOM PEISITHBUCTCKON
YaCTHUIIBI. DHEPTHsl MTOKOS

Pemenne
KayeCTBEHHBIX 33124 C
OIOpPOM Ha U3YYEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
buznyecKue BICHUS
1o Teme «OCHOBBI
CTO». Ucnonp3oBanue
UH(pOPMaAITMOHHBIX
TEeXHOJIOTHH JJIs
MOWCKa,
CTPYKTYpUPOBaHUS,
WHTEPIpETAINU 1
MPEACTABICHUS
uH(popMaLuU Ipu
IIOJITOTOBKE
COOOIIIEHNH 0 TPaHULIAX
MIPUMEHUMOCTHU
KJIaCCHUUYECKOI
MEXaHUKHA U OCHOBaX
CTO

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 4)

DneMeHTHl KBaHTOBOM
onTHKH (6 4)

®otonsl. ®opmyna [Tnanka
CBSI31 DHEPTUU (POTOHA C €To
4acTOTOW. DHEprus u

OO0OBsACHEHNE OCHOBHBIX
MPUHIIMIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB,




UMITYIbC (POTOHA.
OTKpBITHE U HCCIE0BAHNE
dororddekra. OnbiTe A. T
CroneroBa. 3akoHbI (HOTO-
saddekra. YpaBHEeHHE
OUHINTEHA O
dororddekra. «Kpachas
rpanumna» ¢potodddekra.
JlaBnenue ceera. OnbIThI I1.
H. JleGeneBa. Xumuueckoe
JCUCTBUE CBETA

TaKHUX Kak: (OTO3IEeMEHT,
dboTogaTuuk, CoTHEUHAS
Oarapesi, CBeTOAHO/; U
yCIIOBUM X 0€30MacHOTO
MIPUMCHCHUS B
MPAKTUYECKOMN KU3HH.
Pemenne pacu€rHbIx 3a1a4 ¢
SIBHO 3aJaHHON (pu3nUecKon
MOJIEJIBIO C UCTIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB U
(GhopMyI1 KBAHTOBOI OTITUKH.
Pemennie kauecTBEHHBIX
3a/1a4 ¢ OIOpOH Ha
W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM
OTTHKH.

PacnioznaBanme puznueckux
SBJICHUH B y4EOHBIX OMBITAX:
(doToRIEKTpUYECKUIT

3¢ dexT, CBETOBOE /1aBIICHHE.
Onucanue N3y4eHHbIX
KBaHTOBBIX SIBIICHUH U
IIPOLIECCOB C
UCIIOJIb30BaHUEM
(bu3NYECKUX BEJIINYMH:
CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M 4aCTOTa
CBETa, DHEPTUS H UMITYJIbC
¢dotoHa

Crtpoenue atoma (4 )

Mopnens aroma TomcoHa.
OnsiThl Pesep- ¢popaa no
paccesiHUIO a-4acTHII.

HJIaHeTapHaSI MOZACIb aToOMa.

IToctynatel bopa.
N3myuenune u noriaoumeHue
(hOTOHOB MpH TIEPEX0Ie
aToOMa C OJJTHOTO YPOBHS
SHEPTrUH Ha Apyrou. Buasl
cnekTpoB. CIIeKTp ypoBHEM
SHEPrUH aToMa BOJIOPO/A.

BosHoBBIE CBOMCTBA YaCcTHIL.

Bousnbl ne bporins.
KopnyckynsapHo-BOJIHOBOM
JTyaJTi3M.

CroHTa”HHOE U
BBIHY)KJICHHOE U3JTy4YCHUE

IIpoBeneHue SKCIIEpUMEHTA:
HaOJroieHNe IMHeuaToro
CIEKTpa.

OOBsicHEHHE OCHOBHBIX
MPUHILIUIIOB JEHCTBUS
TEXHUYECKHUX YCTPOMCTB,
TaKMX KaK: CIIEKTPOCKOIL,
Ja3ep, KBaHTOBbIN
KOMITBIOTEP; U YCIOBUHN UX
0e30macHOro NMPUMEHEHUS B
MPAKTHUYECKON KU3HH.
Pemenne kauecTBEHHBIX
3a7a4 ¢ OMopoil Ha
W3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3u-
YECKUE SIBIICHUS 110 TEME
«CTpoeHue aToMay.
PacnioznaBanue puznyeckux
SBJICHUH B y4EOHBIX OIBITAX:
BO3HUKHOBEHHE




JIMHENYaTOro CIeKTpa.
AHanu3 KBaHTOBBIX
IIPOLIECCOB M SIBJIICHUM C
UCIIOJIb30BAaHUEM IOCTYJIATOB
bopa

ATtoMmHoOe s7po (5 u)

OKCIEPUMEHTHI,
JIOKa3bIBAIOLINE CI0KHOCTD
cTtpoeHus sapa. OTKpbeITHE
PaanoakTUBHOCTU. ONBITHI
Pesepdopna no onpene-
JICHUIO COCTaBa
PaaMOAKTUBHOIO U3IIyYe-
Hus. CBoiicTBa anb(a-,
Oera-, ramMMa-u3- Ty4eHUsl.
BnusHue paanoakTHBHOCTH
Ha KUBbIE OPraHU3MBbI.
OTkpbITHE IPOTOHA U
HelTpoHa. HykioH- Has
MoOJieNb siIpa
I'eitzen6epra—IlBaneHKo.
3apsin anpa. MaccoBoe
yucio sapa. M3oromnsl.
Anbda-pacnan.
DNEeKTPOHHBIN U MO3UTPOH-
HBI Oeta-pacnaz. ['amma-
U3Jy4eHHe. 3aKOH
paZoaKkTUBHOIO pacmaja.
DHeprus CBA3U HyKJIOHOB B
anpe. SinepHsie Cuibl.
Hedext maccsl sapa.

S nepHble peakiuu.
[enenue u cuHTe3 A1€P.
SInepHslii peakTop.
TepmosiepHbIil CUHTES.
[TpoGyieMbl 1 TePCHEKTUBBI
AIEPHOMN DHEPIETUKH.
DKOJIOTUYECKUE aCIIEKThI
SJIEPHOM YPHEPTETUKH.
DJIeMEHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
Mertoabs! HaOMIOAeHUS U
perucTpanuu 3Je-
MEHTapHBIX YaCTHII.
dyH/1aMEHTaJIbHbIE
B3auMoOJIeicTBUA. EMUHCTBO
(bu3MUYECcKOil KapTUHBI MUpa

[IpoBenenue  y4eHHUYECKOTO
JKCIIEPUMEHTA: UCCIIEI0BAaHUE
TPEKOB YacTull (10 TOTOBBIM

¢dororpadusam).
O0bsacHeHne OCHOBHBIX
IIPUHLIUIIOB JICUCTBUSA

TEXHUYECKUX  YCTPOMCTB,
TakKMX Kak: JIOBUMETP,

KaMmepa Bunscona,
SIAEPHBIN peaxrop,
aToMHas 6oMOa; u
YyCIIOBUM HUX 0€301acHOro
PUMEHEHUS B
IIPaKTUYECKON KU3HU.

Pemienne  kauecTBEHHBIX
3aa4 ¢ ONOpOM  Ha
U3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (u3u-
YECKHUE SIBJICHUS IO TEeME
«ATOMHOE SAPO».
PacnoznaBanue

(bu3MYeCKux SIBJICHUN B
y4eOHBIX OMbITAX U B

OKpY>Karoleu KU3ZHU:
€CTEeCTBEHHas u
HCKYCCTBEHHAS
PaINOaKTUBHOCTb.
Onucanue M3YYEHHBIX
KBAaHTOBBIX  SIBICHUU W
MIPOLIECCOB c
UCIIOJIb30BaHUEM
(buzmgecKkux BEJIMYMH:
epuos noJypacrnajaa,
SHEpPrus CBSI3M aATOMHBIX
AzEp.

AHanu3  NOpoLEecCOB U
SIBI€HHII C HCIOJL30Ba-

HHUEM 3aKOHOB u
MOCTYJIATOB: 3aKOH
COXpaHCHHS

JEKTPUUECKOTO  3apsija,
3aKOH COXpaHCHHSI
MacCcOBOTO qHcIIa,

nocrynatel bopa, 3akoH
paaMoaKTUBHOIO pacmnaja.




Hcnonp3oBanue

nH(}OpMaAITMOHHBIX
TEXHOJOTHH IS TIOMCKa,
CTPYKTYpPUPOBaHUS,
HWHTEpIpeTauu i
MPEJCTABICHUS
uH(pOopMaIU npu
IIOJCOTOBKE COOOIIEHUI O
MIPUMEHEHUU 3aKOHOB

KBaHTOBOM  (U3UKH B
TEXHUKE U TEXHOJIOTHSIX

PA3JIEJ 8. OJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU (7

)

DOnemeHTsl actpopusuku (7

4)

Dtanbl pa3BUTHS
actpoHoMuH. [IpukitagHoe u
MHPOBO33PEHUYECKOE
3HAYE€HHUE aCTPOHOMHUH.
Bun 3Bé31H0r0 Heba.
Co3sBesnus, apkue 3BE3/bI,
IUIAHETHI, NX BUAUMOE
nBkenue. CojiHeuHas
cuctema. ConHiie.
ConHeyHast aAKTUBHOCTb.
Hcrounuk sHeprun
ConHia u 3B€31. 3BE3NI,
WX OCHOBHBIE
XapaKTEPUCTUKH.
Jnarpamma
«CTIEKTPaAJIbHBINA KJIACC —
CBETHUMOCTBY. 3BE3IBI
TJIaBHOM
MOCIIEJOBATEIIFHOCTH.
3aBUCHMOCTh «Macca —
CBETHMOCTbY JIJIsI 3BE3]T
TJIaBHOM
IOCIIEAOBATEIILHOCTH.
BnytpenHnee ctpoeHue
3B&311. COBpEMEHHbIE
MPEACTABICHUS O
MPOUCXOXKJACHUH U 3BO-
mroruu CoJtHIIa U 3BE3 .
OTalbl )XKU3HHU 3BE3].
Mneunsiii [IyTe — Hama
T'anaxtuka. Ilonoxenune u
nemwkenne CoiHIa B
T"anaxtuke. Tunsl
raJlakTUK.
Pagnoranaktuku u

IToaroroBka cooOIIEHHH O
METO/IaX MOJIYy4eHUSs
HAy4YHbIX
ACTPOHOMHUYECKUX 3HAHUM,
OTKPBITHSIX B
COBPEMEHHOM
acTpoHOMUU. BeinosiHeHne
3a/1aHUM, IPOBEPSIOLINX
BJIaJICHUE
OCHOBOMOJIarafoIIuMHI
ACTPOHOMHUYECKUMHU
MIOHATHSIMU,
MTO3BOJISIOIMMHU
XapaKTepU30BaTh
MPOLIECCHI, TPOUCXOSIINE
B 3B€371aX, B 3BE3HBIX
CHCTEMaX, B
MEKTAJTAKTUYECKOU CpeJIe;
JIBM)KCHUE HEOECHBIX Tell,
9BOJIIOLHIO 3BE3 U
Bcenennoii.

[IpoBenenue

HaAOJIIOICHUIA
HEBOOPYXKEHHBIM TJ1a30M
c HCIIOIb30BaHUEM
KOMITHIOTEPHBIX
TIPUIIOKEHUN 181
ONpEACICHUS MOJTOKEHUS
HeOeCHBIX OOBEKTOB Ha
KOHKpPETHYIO JaTy: ocC-
HOBHEBIC CO3BE3 AU
CeBepHoOro nosrymapus u
SIpKUE 3BE31BL.
[TpoBenenune HabIIO ICHMIA
B Teneckon JIyHbl, IUIaHeT,




KBazapsel. YEpHbIE ABIPHI B
SIIpax rajJjakTHK.
Bcenennas. Paciumpenune
Bcenennoii. 3akoH
Xab6ma. Pa3zberanue
rajaktuk. Teopus
Bousbiioro B3psbiBa.
PenukToBO€ n3nydyeHue.
MacmrabHasi CTpyKTypa
Bcenennoii. Mera-
rajakTUKa.

Hepewménnsie mpo6iembl
aCTPOHOMUU

Mineuynoro IIytu

OBOBIIAIOHIEE TIOBTOPEHME (4 4)

Cucremaruzanys u
00001IeHNE MaTepraa
Kypca ¢pusuku (4 1)

Ponb pusuku u actrpoHomuun
B 9KOHOMHUECKOM,
TEXHOJIOTHYCCKOM,
COLMAJIBHOW U 3TUYECKOI
cdepax AesITeTbHOCTH
YeJIOBEKa; POJIb U MECTO
(GU3MKH ¥ ACTPOHOMUH B CO-
BPEMEHHON Hay4YHOU
KapTUHE MHPA; POJIb
¢busnyeckoil Teopuu B
(dhopmMupoBaHUH
IIPEICTaBICHUN O
(u3nyeckoil KapTUHE MUPA,
MeCTO (PU3UYECKO KapTHHBI
MHpa B 001IEM PSIy
COBPEMEHHBIX ECTECTBEHHO-
Ha- YYHBIX NPEACTaBIECHUN O
IIpUpOJE

VYyacTtue B AUCKYCCUU O
poiu (PU3HMKU U ACTPOHOMUH
B PA3JIMYHBIX cepax
JeSITeIbHOCTH YEJIOBEKA.
IHoxroroBka cooOLIeHUH O
MecTe PU3NYECKO KapTHHbI
MHpa B pSAAY COBPEMEHHBIX
IpeCTaBICHUN O IPUPOJE.
BoinonHenue yueOHbIX
3aJJaHU, TEMOHCTPHU-
PYIOIIHUX OCBOEHUE
OCHOBHBIX NOHATHH, HU3M-
YECKHUX BEJIMYMH M 3aKOHOB
Kypca pusuku 10—11
KJIaCCOB

Peseps- 3 yaca




