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Pabouas mporpamMma mo ydeOHOMYy mpenMery «®Pusnka» (0a30BBI ypoBeHb) (IpeaMeTHas 00J1acTh
«EcTecTBeHHO -Hay4HbBIC TPEIMETHI») BKIIOYACT MOSCHUTEIbHYIO 3alHCKy, COJCpKaHhue OOydeHUS,
TUIAHUPYEMBIC PE3yIbTaThl OCBOCHHUS MTPOTPaMMBI 10 (PU3HKE, TEMATHYECKOE TUTAHUPOBaHUE.

[losicuutenbHasl 3amuMcKa OTpakaeT oOIMMEe IIeTW W 3aJadd U3ydeHUS (QHU3UKH, XapaKTePUCTUKY
MCUXOJIOTHYECKHX MPEIOCHUIOK K €0 H3YYCHUIO 00YYAIOIIMMUCS, MECTO B CTPYKTYpE yUeOHOTO TUIaHa, a TAKKe
MOJTXOJIbI K OTOOPY COMEPIKAHMUS, K ONPE/ICIICHUIO TNIAHUPYEMbIX Pe3yIbTaTOB.

Conepkanue 00y4YeHHsI PaCKPBIBACT COJIEPIKATEIILHBIC JIMHUHU, KOTOPBIC TIPEUIAraroTCs )i 0083aTeIBHOTO
M3YUYCHHS B KQXKJOM KJIacce Ha YPOBHE CPEIHEro o0miero 00pa3oBaHusl.

[TnanupyeMsbie pe3yabTaThl OCBOCHUS MIPOrPaMMBI TI0 (PH3HMKE BKIIFOYAIOT JIMYHOCTHBIC, METAITPEIMETHBIE
pe3yibpTaThl 3a BECh IMEpUOJl OOYYEHHS Ha YpOBHE CpPEIHEro oOmero oOpa3oBaHHs, a TaKKe NPEIAMETHBIC
JOCTHIKECHUST 00yJaIOIerocs 3a KaKIbIA roj1 00yueHusl.

IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢Qusuke 0a30BOro ypoBHsS Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TOJOKEHUI M TpeOoBaHMH K pe3ylbTaraM OCBOCHHUS OCHOBHOW O0pa3oBaTeNbHOW MpPOrpamMMBbl,
npencraBieHHBIX B DI'OC COQO, a taxxke ¢ yuérom henepanpHOi pabodeil mporpaMMbl BOCITUTAHUS U KOHIETIIIHN
npenojaBanus yaeOHoro npeamera «Pusmka» B o0pazoBaTelbHBIX opraHmsanusx Poccuiickoit ®enepaiym,
peann3yonrx OCHOBHbIE 00pa30BaTeNbHBIE TPOTPAMMBI.

ConepxaHye nporpamMMsl 1o (pU3UKe HAIpaBIeHO Ha (JOPMHUPOBAHUE ECTECTBEHHOHAYYHON KapTUHBI MUpa
obOyuarormuxcss 10-11 xmaccoB mpum oOyueHun wux (u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesiTelnbHOCTHOTO moaxona. [lporpamma no ¢usuke coorBerctByeT TpeboBanusaM GPI'OC COO k miaHHpyeMbIM
JIMYHOCTHBIM, NMPEIMETHBIM U METAIPEIMETHBIM pe3ysibTaraM OOy4YeHHs, a TaKKE YUYUTHIBAET HEOOXOAUMOCTD
peanu3aluyl MEXIPEIMETHBIX CBA3eH (PU3MKM C €CTECTBEHHO - Hay4YHbIMHM Y4YeOHBIMH Ipeameramu. B Heit
OTIPEIEIISIOTCSI OCHOBHBIE IIETM W3y4YeHHs (U3UKH HAa YPOBHE CpelHEero olIiiero obpa3oBaHUs, IUIAHHPYEMbIE
pe3ybpTaThl OCBOCHUS Kypca QU3UKH: TMYHOCTHBIC, METalpeIMETHBIC, TIpeIMETHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma o ¢u3nKe BKITIOYACT:

IUTAHUpYEeMbIe Pe3yJbTaThl OCBOCHHUS Kypca (HM3MKH Ha 0a30BOM ypOBHE, B TOM 4YHCIE MpEAMETHBIE
pe3yAbTaThI IO ToJIaM 00yUYCHHS;

coJepkanue yueOHoro npeaMera «Pu3uKay 1o rogaM 00yueHHS.

[Iporpamma mo ¢u3uKe MOXeT OBITh KCIOJNB30BAaHA YUYHUTENIIMH KaK OCHOBA U COCTABJICHUSI CBOMX
pabounx mporpamm. [Ipu pazpaborke paboueii mporpaMMbl B TEMAaTHYESCKOM IUIAHUPOBAHUHU JIOJKHBI OBITh
YUYTEHBl BO3MOKHOCTH MCIIOJb30BAaHUS 3JICKTPOHHBIX (IU(POBHIX) 00pa30oBaTENbHBIX PECYPCOB, SBISIOLIMXCS
y4eOHO - METOAMYECKMMHU MaTepuataMu (MyJIbTUMEIUHHBIE IPOrPaMMBbl, SJIEKTPOHHBIC YIEOHUKH U 3aJa4HUKH,
JJIEKTPOHHBIE OWMOIMOTEKH, BHUPTyaJbHBIE JAa0OpATOPUH, WIPOBbIE TMPOrPAMMBI, KOJUIEKIIUH IHU(PPOBBIX
00pa3oBaTeibHBIX  PECYpCOB),  PEANM3YIOIIUMH  JWJAKTHYECKHE  BO3MOXKHOCTH  WH(OPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, COIEPKAHNE KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa3oBaHHU.

[Iporpamma o ¢u3rke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U IPEAOCTABIISIET BO3MOXKHOCTh
JUIL peau3alyd Pa3UYHBbIX METOJMYECKHX TMOJXOJI0B K OpraHuzanuu oOyueHus (u3HMKe MpH YCIOBHU
COXpaHEHUs 00s3aTeNbHON YaCTH COJep KaHusl Kypca.

®dusnka Kak Hayka o HaubOosyee OOLIMX 3aKOHAX MPHUPOJBI, BRICTYIAs B Ka4eCTBE Y4eOHOIro IpeaMeTa B
IIKOJIe, BHOCUT CYIIECTBCHHBIH BKJIAJl B CUCTEMY 3HaHUI 00 okpyxkatomeM mupe. LlIkonbHBIH Kype GU3NKH -
CHCTEMOOOPa3yIOIIUH [T €CTECTBEHHO-HAYYHBIX YUE€OHBIX IIPEIMETOB, TIOCKOIBKY (PH3HUYECKHe 3aKOHBI JIKAT B
OCHOBE TIPOIIECCOB W SIBIICHUH, M3yYaeMbIX XUMHeEH, Ononoruel, (Gu3mueckoil reorpadueil u acTpoHOMHUEH.
Hcnonb3oBaHue 1 akTHBHOE PUMEHEHNE PU3MUECKUX 3HAHUH OIpeIeIIsieT XapakTep | pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHI B chepe SHEPreTHKH, TPAHCTIOPTA, OCBOCHHUSI KOCMOCA, MTOYYECHHUSI HOBBIX MATEPHAJIOB C 3a/JaHHBIMU
CBOHCTBaMHU M Jpyrux. V3yueHune (U3MKHM BHOCHT OCHOBHOHM BKJIaA B (DOPMHUpPOBAHME €CTECTBEHHO-HAYUHOU
KapTHHBI MUPa 00yJaromuxcs, B GOpMUPOBAHNE YMEHUH IPUMEHSATH HAYUHBIA METO/ [TO3HAHMS [IPH BBIIIOJIHEHUN
MU y9eOHBIX UCCIICTOBaHUN.

B ocHOBY Kypca Gu3UKH U1 YPOBHS cpelHero o0miero o0pa3oBaHus MOJIOKEH Psill HJIei, KOTOphIe MOXKHO
paccMaTpuBaTh Kak IPUHIUIIBI €r0 MOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBHU C HEW Kypce SIBISICTCS JIOTHUECKH 3aBEPUIEHHBIM, OH COJEPIKUT
MaTepHal U3 BceX pasJiesioB (PU3HKH, BKIIFOYAET KaK BOIMPOCHI KIIACCUYECKOW, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBHM ¢ Hell Marepuan Kypca (GU3UKH 00beAMHEH BOKPYT (U3NUYECKUX
Teopuii. BenymmM B Kypce siBisercss (GOpPMHUpOBaHHE TNPEACTABICHHHA O CTPYKTYPHBIX YPOBHSIX MAaTEpUH,
BEIIECTBE U TOJIE.

Hoes cymanumapusayuu. E€ peanusanus mpenanojaraeT HCIOJIB30BaHWE T'yMaHUTApHOTO IOTEHIHAja
¢u3nUecKoil HayKd, OCMBICICHHE CBA3M Pa3BUTUS (U3MKM C pa3BUTHEM OOLIecTBa, a TaKkKe ¢



MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOTHUECKIMHU TPOOIIEMaMH.

Hoes npuxnaonou nanpasiennocmu. Kypc GU3HKH TMpeamojiaracT 3HAKOMCTBO C IMHPOKHM KpPyTroM
TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUH U3YUEHHBIX TEOPUN 1 3aKOHOB.

Hoes oxonoeusayuu peanusyeTcs IMOCPEICTBOM BBEICHHS DIIEMEHTOB COJCPYKAHHS, MOCBSIIEHHBIX
HKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C PA3BUTHEM TEXHUKU M TEXHOIOTH, a TaKkKe
o0CykJieHHs po0IeM palMOHaILHOTO IPUPOAONOIB30BAHHS U SKOJIOTHIECKON 0€30MacHOCTH.

CrepXHEBBIMU 3JI€MEHTaMH Kypca ()M3WKM Ha YpPOBHE CpEIHEro OOIero oOpa3oBaHMsS SIBISIOTCS
¢usnueckue teopun (GpopMHpOBaHHE MPEICTABICHUH O CTPYKTYpe TMOCTPOCHHA (DH3MUECKON TEOpHH, POIHU
(yHIaMEHTANbHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX TPEJACTABICHUAX O TMPHPOJAC, TpaHUIaX
MPUMEHUMOCTH TEOPHH, 7Sl OIMCAHUS ECTECTBEHHO -HAyYHBIX SIBJICHUI U TPOLIECCOB).

CHUCTeMHO-IeATETFHOCTHBIA MOAX0J B Kypce (H3UKH pean3yeTcsl MpekJie BCEro 3a CU€T OpraHu3aliuu
SKCHIEPUMEHTAITLHOMN JIesITeNbHOCTH oOydaronmmxcs. J[is 6a30Boro ypoBHsI Kypca (U3UKH - 3TO UCIOJIB30BaHKE
cUcTeMBbl (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M Ja0OpaTopHBIX padOT, KOTOPhIE B MpOrpamMme 10
¢u3uKe oObeAMHEHB! B OOIIUI CITUCOK YYEHHYECKHX MPakTHYeCKUX paboT. BrigeneHue B yka3aHHOM IEpevHe
n1ab0paToOpHBIX paboT, MPOBOAMMBIX JIJISI KOHTPOJIS M OI[CHKH, OCYIIECTBISICTCS] yYaCTHUKAMH 00pa3oBaTeIbHOTO
npoliecca UCXos U3 0COOEHHOCTEH TUIAaHMPOBaHUsI M OCHalIeHUs1 kabuHeTa gusuku. [Ipu 3ToM obecreunBaeTcs
OBJIaJIcHNE OOYYAIOIIMMHUCS YMEHHUSMH MPOBOJAUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHUS 3aBHCUMOCTEH
(U3NYECKUX BEIIMYMH M TTOCTAHOBKY OIBITOB IO MTPOBEPKE MPEITI0KESHHBIX THITOTE3.

Bonbiioe BHUMaHuE yaENsIeTCs] PENICHUI0 PacUETHBIX M KAYeCTBEHHBIX 3a1ad. [Ipu 3ToM st pacu€THBIX
3aja4 MPHOPUTETOM SIBISAIOTCS 3aadd C SIBHO 3aJaHHOM (DU3MUECKOW MOJENBIO, MO3BOJSIOMINE MPUMEHSThH
W3y4YCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jlieNia Kypca, TaK W WHTETPUPYS 3HAHWS M3 PAa3HBIX
paszaenoB. Jns Ka4eCTBEHHBIX 3a71a4 MPUOPUTETOM SIBISIFOTCS 3aaHUs HAa OOBSICHEHHE MPOTEKAHUS (HU3NICCKUX
SIBJICHUH U TIPOIIECCOB B OKPYKAIOIICH KU3HHU, TPEOYIOIIHe BRIOOpa (U3UISCKON MOJICIH JIJIsl CUTYaIlUH PAaKTUKO-
OPHEHTHUPOBAHHOTO XapakKTepa.

B cootBerctBum ¢ tpeboBanmsamMun O@I'OC COO k mMarepHalbHO-TEXHUYECKOMY 00eCTeueHUI0 yIeOHOTro
mporecca 0a30BBIM YPOBEHb Kypca (DM3MKH Ha YPOBHE CpeIHEro ooIiero oOpa3oBaHHs JODKEH H3ydaThCs B
YCIOBUAX MPEAMCETHOT' O Ka6I/IHCTa (I)I/I?;I/IKI/I WJIN B YCJIOBUAX UHTCTPUPOBAHHOT'O Ka6I/IHCTa npeaAMETOB €CTCCTBECHHO
-Hay49HOTO IMKiIa. B kabuwnHere ¢(u3mku HOMKHO OBITH HeoOXommmoe nabopaTopHOEe OOOpYIOBaHHE IS
BBIMOJIHEHHST YKAa3aHHBIX B MPOrpaMMe MO (U3MKE YUYCHUUYSCKHX MPAKTHYSCKUX paboT W JIEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpalioHHOE 00OpynoBaHue (GOPMHUPYETCS B COOTBETCTBUM C MPHUHIUIIOM MHHUMAIBHON
JOCTATOYHOCTH ¥ 00ECTIEUMBACT MOCTAHOBKY NEPEUNCIICHHBIX B MPOrpaMMe 1Mo GU3UKE KIFOUEBBIX JEMOHCTpAIHN
IJIL ACCICOOBAHUA H3Yy4YaCMbIX SIBJICHUN H mpouccCoB, SMIMPUUYCCKUX U q)YHI[aMeHTaJ'H)HI)IX 3aKOHOB, HX
TEXHUYCCKHUX HpHMCHCHHﬁ.

JlabopaTopHoe 000py/10BaHHUE ISl YYCHUICSCKHUX MPAKTHUECKUX paboT GOpMUPYETCs B BUEC TEMATHUSCKHX
KOMILJICKTOB M 00ECIICUNBACTCS B PACUETE OJTHOTO KOMIUIEKTA Ha JBYX 0OydJaromuxcs. TeMaTHueckue KOMIUICKTHI
nabopaTopHOro 00OPYAOBaHUS JOJDKHBI OBITh MOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUW AHAJIIOTOBBIX H
UQPPOBBIX TPUOOPOB, & TAKIKE KOMITBIOTEPHBIX H3MEPUTEILHBIX CUCTEM B BHJIC ITUPPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH LeJSIMH H3y4eHHs QU3NKH B 0011eM 00pa30BaHUM SABJISIIOTCS:

(dbopMHpOBaHUE MHTEpECA U CTPEMIJICHHUS OOYYaIOUIMXCS K HAYYHOMY M3YYEHHWIO MPUPOABI, pa3BUTHE WX
HUHTCIJIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTeﬁ;

pa3BUTHE MPEJICTABICHUI 0 HAYYHOM METO/Ie TIO3HAHUS U YOPMHUPOBAHUE UCCIIEIOBATEILCKOTO OTHONICHHS
K OKPY’KAIOIIUM SBJICHUSM;

(hopMUpOBaHHE HAYYHOIO MMPOBO33PEHHUS KaK pe3ysibTaTa H3yYeHUS OCHOB CTPOCHUS MaTepuu U
(byHIaMEHTATbHBIX 3aKOHOB (DU3HKH;

(dbopMHpoBaHUE YMEHHH OOBSCHATH SIBJICHHSA C HCIOJb30BAHHUEM (HM3MYCCKUX 3HAHWA M HAYyYHBIX
JI0Ka3aTeIbCTB,;

(dbopMUpOBaHUE TPEACTABICHUNA O PONM (DUMKU JUIS PA3BUTHS PYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

HocTmxeHne 3TUX leliedl obecrieuynBaeTcsl pellieHreM CIIEAYIOIUX 3ajad B Tpollecce M3ydeHHs Kypca
(bM3KKH Ha YPOBHE CPETHETO 001Iero 00pa3oBaHus:

npuoOpeTeHre CUCTEMBbI 3HaHUH 00 00mHKX (PU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIOUYAs
MEXaHHUKY, MOJIEKYJISIPHYIO (DU3UKY, DIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPODHUIUKH;

(dhopMUpOBaHHE YMEHHH NPUMEHSITh TECOPETHUYCCKUE 3HAHUSA IS OOBACHEHHsS (U3UYCCKUX SBJICHUN B
MPUPOAE U VI NPUHATHS NPAKTHUECKUX PEIICHUH B IIOBCETHEBHOM KHU3HMU;

OCBOCGHHE CIOCOOOB pELICHHsl Pa3JIMUHBIX 33/ad C SIBHO 3aJaHHOW (DU3MYECKOH MOojesblo, 3anad,
MOJIPa3yMEBaIOINX CAMOCTOSATENFHOE Co31aHne QU3NIECKO MOJIENH, aIeKBATHON YCIIOBHSM 33/1a4H;

MOHMMaHue (U3NYECKUX OCHOB M TNPHHLUIIOB ACHCTBHS TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHX
MPOLIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPELy;

OBJIAACHUEC METOJaMMU CaMOCTOATCIbHOI'O INUIAHUPOBAHUA W IIPOBCIACHUA (1)I/ISI/IT-IGCKI/IX OKCIIEPUMEHTOB,
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aHallM3a W MHTEpIpeTayi HHPOPMAIIIH, OTIPeIeTICHHS JOCTOBEPHOCTH TIOIYIEHHOTO Pe3yIbTaTa;

CO3JIaHK€ YCIIOBUM NIl pa3BUTHSI YMEHUN MPOEKTHO -UCCIIEI0BATENILCKON, TBOPUECKOM JAEATEIbHOCTH.

Ha u3yuenue ¢uznku (6a30Bb1i ypOoBEHB) Ha YPOBHE CpEIHET0 001Iero oopazoBanus oTBoauTcs 136 yacos:
B 10 xmacce - 68 gacoB (2 gaca B Henenmto), B 11 kimacce - 68 gacoB (2 9aca B HEZEINIO).

[Ipennaraemsiii B mporpamMMe 1o (u3MKe MepeyeHb Ja0OpaTOPHBIX W MPAKTUYECKUX PadOT SBISIETCS
PEKOMEHIOBaHHBIM, YYHTENb JelaeT BHIOOp TNpOBeICHUS JIAa0OPaTOPHBIX paboOT M OMBITOB € YYETOM
WHIWBUAYaITBHBIX 0COOEHHOCTEH 00YJaIOMINXCA.

JIrobast pabGodast mporpaMma A0DKHA TIOTHOCTHIO BKITIOUATh B ¢e0s copeprKaHWe MAaHHOW MPOTpaMMBI TI0
dhmsuke.

B otaenpHbIX cinydasx Kypc (Gu3MKu 0a30BOr0 YpOBHS MOXKET M3y4aThcs B 00béMe 204 yaca 3a aBa rona
oOyuenus (3 u B Hegemo B 10 u 11 ximaccax). B atom ciydyae yBenmanBaercst He MeHee 4eM 10 20 9 pe3epBHOE
BpeMsi, KOTOPOE MCIOIB3YETCs YUUTENEM ISl M3YyYeHHS BOTIPOCOB, TECHO CBSI3aHHBIX C BBIOPAHHBIM IpOdIiIeM
00y4eHUs!, U yBeIn4YuBaeTCs ydyeOHas Harpyska, OTBOJMMAs Ha W3yYEHHWE MEXaHWKHU, MOJEKYSPHONH (U3UKH U
AIIEKTPOANHAMHUKH, 33 CUET PACHIMPEHUS YKCia JabopaToOpHBIX paboT HCCIIEAOBATEIbCKOTO XapaKTepa U YPOKOB
pelIeHNsT KAYeCTBEHHBIX M PACUETHBIX 33]1a4.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS TIPOTPAMMBI IO ®U3UKE HA YPOBHE
CPEJHET'O OBIIEI'O OBPA30BAHMUS

OcBoenne yuebHOro nipeameTa «Du3nka» Ha ypoBHE cpeaHero odmero oopazoBanus (0a30BbIl YPOBEHB)
TOJKHO 00ECTIEYUTh JOCTIKEHHE CIIEAYIONINX JINIHOCTHBIX, METAIIPEAMETHBIX U IIPEIMETHBIX 00Pa30BaTEIbHBIX
pEe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC pPE3yNbTAaThl OCBOCHHS y4eOHOro mpemmera «DuU3nka» JODKHBI OTPakaTh TOTOBHOCTh U
CIOCOOHOCTH 00Y4YAOIIUXCSl PYKOBOJICTBOBATHCS C(DOPMUPOBAHHOWM BHYTPEHHEH MO3UIUEH JTUIHOCTH, CUCTEMOMN
[IEHHOCTHBIX OPUEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOKICHHA, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTAM
POCCHICKOTO OOIIecTBa, PAaCIIMpEeHNe >XU3HEHHOTO OIbITa M OMBITA NEATEIBHOCTH B TPOIECCE peaTH3aliy
OCHOBHBIX HANpaBJICHUN BOCHUTATEIBLHOMN NEITEILHOCTH, B TOM YHCIIC B YACTH:

1. rpakaaHCKOro BOCIUTAHUSI:

c(OPMHUPOBAHHOCTD TPAKAAHCKONW MO3MLIUK OOydaromerocs Kak aKTHBHOTO W OTBETCTBEHHOTO UiIEHA
poccuiickoro ooduiecTna;

IIPUHATHE TPAAULHOHHBIX O00IEYET0BCUECKUX IYMAHUCTUYECKUX U IEMOKPAaTHYECKUX LIEHHOCTEH];

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpEcax TIPakIaHCKOro oOIlecTBa, y4acTBOBAaTH B
caMoyIpaBJIeHUH B 00pa30BaTeIbHOI OpraHu3alum;

yMEHHUE B3aUMOJCHCTBOBAaTh C COIMANBHBIMA HMHCTUTYTAMH B COOTBETCTBHHM C WX QYHKUMSIMH H
Ha3HAYCHHEM;

FOTOBHOCTb K T'YMaHUTAaPHOW U BOJIOHTEPCKOM EATEIbHOCTH;

2. NaTpUMOTHYeCKOro BOCIUTAHMUS:
c(hOpMHUPOBAHHOCTH POCCHHCKON TPayKIaHCKON MACHTHIHOCTH, TATPUOTH3MA;
INEHHOCTHOC OTHOLICHHE K IrOCyAapCTBCHHBIM CUMBOJIAM, JOCTUIKCHUIAM pOCCHfICKHX y‘léHBIX B o0OJyiacTH
(U3UKHU U TEXHUKE,

3. JMYXOBHO-HPABCTBEHHOT0 BOCHUTAHMA:
c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS;
CIOCOOHOCTh OlLICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh HA MOpaIbHO-
HPaBCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEIBHOCTU YUYEHOTO;
0CO3HAaHHUE JTMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYyIIEro;

4. 3CTeTHYEeCKOro BOCIIUTAHMSA:
JCTETHYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTCTUKY HAYYHOTO TBOPYCCTBA, MPUCYINETO (GH3HUECKOU
HayKe;

5. TpPyAOBOro BOCIIMTAHUS:

MHTEpPEC K Pa3IMIHBIM cepaM npodheccHnoHaTbHON NEeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (pu3nKkon u
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp OyAymied mpodeccud M pearu30BHIBATH COOCTBEHHBIC
KN3HCHHBIC IIJIaHBbI,

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO M caM000pa30BaHHIO B 00JacTH (DU3UKH Ha MPOTSHKEHUU BCEi
KU3HH;

6. IKOJOrHYecKOro BOCIUTAHUS:
c(hOpPMUPOBAHHOCTh DKOJOTHYECKOW KYJIBTYpPhl, OCO3HAaHUE TII00ANBFHOTO XapakTepa 3KOJOTHYECKUX
pooieM;
IJIAHUPOBAHUE U OCYIIECTBJIEHUE JIEUCTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS 1I€JIe YCTOMYHUBOTO
Pa3BUTHS YEIOBEUYECTBA;
Pacmpenue ombiTa JesITeTbHOCTH IKOJOTHYECKON HAIPaBICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUH 10
¢dusuke;

7. UEeHHOCTH HAYYHOTO MO3HAHUS:
c(OPMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (pr3ndecKoil
HayKU;
OCO3HaHUE IIEHHOCTH HAyYHOW AESTEeIHHOCTH, TOTOBHOCThH B MpOIECcCe M3yUeHUs] GU3NKHA OCYIIECTBISATH
IIPOEKTHYIO U UCCIIENOBATEIBCKYIO IE€ATEIbHOCTh HHIUBUIYAIEHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI
Ilo3naBaTebHbIE YHUBEpPCAJIbLHbIE YUeOHbIE AeiicTBUS
ba3oBble JJornyeckne qeHCTBUA:
CaMOCTOSITEIHHO (hOPMYITUPOBAThH U aKTYAJIM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



OTIpEIEIATE MENN ACITSIIBHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPUH UX JOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TTPOTUBOPEYHS B PACCMATPUBAEMBIX (DH3UYCCKUX SBICHUAX;

pa3pabaTeiBaTh IIaH pEHICHUS TMPOOJIeMbl C Y4ETOM aHalM3a WMEIONUXCS MaTepHadbHBIX |
HEeMaTepHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JCSITEIHHOCTD, OIICHUBATH COOTBETCTBHE PE3yNbTATOB IIEJISIM, OICHHBATH PHUCKH
IOCJICACTBHUI ACATCILHOCTH;

KOOPJIMHUPOBATh U BBITIOJHATh PabOTy B YCIIOBUSIX PEabHOTO, BUPTYaJbHOTO U KOMOWHHPOBAHHOTO
B3aMMOICHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIMUICHHE IPH PEIICHUHN YKU3HEHHBIX TTPOOIeM.

Ba3zoBble uccaenoBaTebcKue AeiicTBUS:

BJIaZIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH HOHATHSMHU U METOAAMH (PU3NUECKOM HAYKH;

BJIaZIeTh HAaBBIKAMH Y4eOHO-HCCIIEIOBATEIbCKOW W TPOEKTHOW JEATENTbHOCTH B O0JAaCTH (DU3HUKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTENTbHOMY ITOMCKY METOJIOB pellieHH 3aa4 (PU3NIeCcKOTo CoAepKaHusl,
MPUMEHEHUIO Pa3IMYHbIX METO0B MO3HAHMUS,

BJIQZIETh BUJIAMH JICSTEIBHOCTH IO TIOJyYSHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH, IPeoOpPa3oBaHUIO U
MPUMEHEHUIO B Pa3IUUHBIX YYEOHBIX CHTyallUsX, B TOM YHCJe MPU CO3AaHMHU y4eOHBIX MPOEKTOB B 00JIACTH
¢bu3uKy;

BBISBIIATH IIPHYMHHO-CIIEACTBEHHBIC CBSI3M U aKTYaJIM3UPOBATh 33/1a9y, BBIIBHIATh TUIIOTE3Y €€ PELICHHS,
HAaXOIWTh apTyMEHTHI [UIS TOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh IapaMeTpPhl M KPUTEPUH PEIICHNS;

aHaNMM3UPOBATh TMOJIyYCHHbIE B XOJI€ PEIICHHs 3aJadd pPe3yNbTaThl, KPUTUYECKH OIECHHUBATH HX
JTOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIC 337a4l B 00pa30BaTEIbHON IEATEIBHOCTH, B TOM YHCIIE MIPU
W3yueHHUN (HU3UKY;

JlaBaTh OLCHKY HOBBIM CHTYaIUsIM, OLICHUBATH PHOOPETEHHBIN OMBIT;

YMETb IEPEHOCUTD 3HAHUS MO (PU3HKE B MPAKTHYECKYIO 00JIACTh KU3HEACATEITBHOCTH;

yMEeTh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTeil;

BBIJIBUTATh HOBBIE MJIEH, TIPEIaraTb OPUTHHAIbHBIEC MOAXO/IbI U PEIICHHUST;

CTaBUTH MPOOJIEMBI M 33/1a4H, JIOIYCKAOIINE aTbTePHATHBHBIC PEIICHUS.

PaGora ¢ unpopmanueii:

BJIaACTh HAaBbIKaAMHU IIOJYUCHUSA I/IH(i)OpMaHI/II/I (l)I/I3I/I‘I€CKOFO COACPpKaHNA N3 UCTOUYHHUKOB pPA3HBIX TUIIOB,
CaMOCTOSITEIBHO OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMAaTH3alMI0 U MHTEPIPETALMI0O HHPOPMALUU Pa3IMIHbIX
BUOB U (hOPM NPENCTABICHUS;

OLIEHMBATH JIOCTOBEPHOCTH HHPOPMALIUH;

HCIIOJIBb30BaTh CPEACTBA I/IH(I)OpMaHI/IOHHI)IX 1 KOMMYHHKAIITMOHHBIX TEXHOJIOTHUI B PCIICHUN KOTHUTUBHBIX,
KOMMYHHUKAaTUBHBIX 1 OpraHM3allMOHHBIX 3aJad C coOJrofeHHeM TpeOOBaHWH 3PrOHOMMKH, TEXHHUKH
0€30I1aCHOCTH, TUTHEHBI, PECypcocOepeKeHusl, NPaBOBBIX M OSTHUYECKHUX HOPM, HOPM HH(POPMALMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThI (YU3NIECKOT0 COACPKAHUS B Pa3IMYHbIX (opMaTax ¢ yu€ToM Ha3HAUEeHUs] HH(POPMALIUU
U 11eJIeBOI ayIMTOPHH, BEIOMpasi ONTUMAIBbHYIO0 OpMY IPEACTABICHHUS U BU3YAJIN3ALIH.

KoMMyHnKaTHBHBIE YHUBEPCAJIbHBIE yYeOHbIE TeHCTBUS:

OCYIIIECTBJISATH OOILIEHUE HA YPOKax (PU3UKU U BO BHEYPOUHOM JCSATECIHLHOCTH;

pacrno3HaBaTh MPEANOCHITKH KOHGIUKTHBIX CUTYAIUH U CMSITYaTh KOH(QIUKTHI;

Pa3BEéPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHMMATh U MCII0JIb30BaTh MPEUMYIICCTBA KOMaHIHON U UHAUBUYaIbHON paOdOThI;

BBIOMPATh TEMATUKy W METOJ(bI COBMECTHBIX NCHCTBHI ¢ y4ETOM OOINMX WHTEPECOB, M BO3MOXKHOCTEH
KaXXIOoro WIeHa KOJUIEKTHBA;

MPUHUMATh IIEJIM COBMECTHOM JESTEJILHOCTH, OPraHM30BBIBATH U KOOPAUHUPOBATH JCHCTBUS MO €€
JOCTYDKCHHIO: COCTABISTH IUIAH JCUCTBHMA, pacrpeesiaTh Polu ¢ y4ETOM MHEHHUI yYacTHUKOB, OOCYXIaTh
pe3yIbTaThl COBMECTHOW PabOTHI;

OIICHHWBAaTh KA4eCTBO CBOEr0 BKJaJa W KaXIOrO0 YYacTHHKA KOMAaHIbl B OOIIMK pE3ysIbTaT 10
pa3paboTaHHBIM KPUTEPHSIM;

mpenjiaraTh HOBBIC TPOEKTHI, OIICHWBATh HJIEU C TO3HWIMHM HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBJISTh IIO3UTUBHOE CTPATErMUECKOE TIOBEICHUE B PA3IMUHBIX CUTYAIIUAX, IPOSBISATH TBOPUECTBO U
BOOOpaKeHHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe NeliCTBHS
Camoopranuszanus:



CaMOCTOSITETTFHO OCYIIECTBIATH TMO3HABATEIBHYIO IESITENHFHOCTh B O0JACTH (PU3MKKM M aCTPOHOMUHM,
BBISIBIISITH TPOOJIEMBI, CTABUTH U (POPMYJIUPOBATh COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITETIHHO COCTABIISATh IUIAH PEIICHHUS PACUYETHBIX W KAYECTBEHHBIX 3a/ad, IUIAH BBITOIHCHUS
MPAKTUYECKOH pabOThI ¢ YYETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHUN;

JaBaTh OI[EHKY HOBBIM CHUTYAIIHsIM;

pacIMpsATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHUN;

JIeNIaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILICHUE;

OIIEHWBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBATh (POPMHUPOBAHUIO U TIPOSBICHHIO PYIUIINH B 0071acTH (PU3UKH, TOCTOSTHHO TIOBBITIIATH CBOM
00pa30BaTeIbHBIN U KYJIBTYPHBIA YPOBCHB.

CaMOKOHTPO./Ib, SMOIHOHAJILHbI HHTEJJIEKT:

JaBaTh OILCHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHBBI B JIEATCIHLHOCTh, OLEHHBATH COOTBETCTBHE
PE3yJIBTATOB IEISIM;

BJIaJIETh HABBIKAMH [TO3HABATENLHON pe(hIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIT 1 MBICITTUTEIIHHBIX
MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHMIA;

HCTIONBb30BaTh MPUEMBI pe(IICKCHH TS OIICHKH CUTYAIluH, BEIOOpA BEPHOTO PELICHNS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS N0 UX CHUXKEHUIO; MPUHUMATH MOTUBBI H

apTyYMEHTBI JPYTHX TPH aHAITU3E PE3yIbTAaTOB JCATEILHOCTH;

MPUHUMATH ce0s1, TOHUMas CBOU HEJIOCTATKU U IOCTOMHCTBA;

MPUHUAMATE MOTHBBI M apTYMEHTHI APYTHX TPW aHAIN3e PE3yIbTaTOB JEATEIBHOCTH; MPU3HABATH CBOE

MPaBO U MPaBO APYTHX HA OIINOKH.

B mnporecce MOCTHXKEHHUS JMYHOCTHBIX PE3yJbTAaTOB OCBOCHHS IPOTPaMMbl IO (DU3MKE IJIS YPOBHS
cpemHero oOmiero oOpa3oBaHMs |y OOYYarOIIMXCS  COBEPIICHCTBYETCS OSMOIMOHAJIBHBIA  MHTEJUICKT,
MPENoNaralonuii COPMUPOBAHHOCTS:

CaMOCO3HAHMS, BKIIOYAIOMIET0 CIHOCOOHOCTh TOHHUMATh CBOE OMOIMOHANBHOE COCTOSIHUE, BUJICTh
HaIpaBJICHUS PAa3BUTHS COOCTBECHHOMN 3MOIIMOHAILHOM c(hepbl, ObITh YBEpPEHHBIM B ce0e¢;

CaMOpPETryJIMPOBaHus, BKIIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBCHHOCTH 3a CBOE
MOBEJICHNE, CHOCOOHOCTh aNanTHPOBAThCd K SMONMOHAIBHBIM HM3MCHCHHSM W TIPOSBISATH THOKOCTh, OBITH
OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOIICH CTPEMJICHUE K JOCTH)KCHHIO LEIM U YCIEXY, OINTHMH3M,
WHUIMATHBHOCTh, YMEHHUE JIEHCTBOBATh, HCXO/IS U3 CBOMX BO3MOXKHOCTEI;

SMITATHH, BKITIOYAOIIEH CIOCOOHOCTh TTOHUMATH SMOIMOHATIBHOE COCTOSIHHUE JAPYTHX, YIUTHIBATH €T0 MPU
OCYIIECTBICHUHU OOLICHHUS, CHOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHHIO;

COITMANTLHBIX HABBIKOB, BKJIIOYAKOIIUX CHOCOOHOCTh BBICTPAMBATH OTHOIICHHS C JPYTUMH JFOJBMH,
3a00TUTHCS, MMPOSBIIATH HHTEPEC U Pa3peniaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xonmy oOydyenns B 10 kiacce mpenMeTHBIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaThb
c(hOpMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHHIA:

JIeMOHCTPHPOBATh HA IPUMEPAX POJb U MecTO (PU3UKK B GPOPMHUPOBAHUH COBPEMEHHOMN HAyYHOH KapTHHEI
MUpa, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJOTUH, B PAKTUIECKON JEATEINBHOCTH JIFOICH;

YYHUTHIBATh TPAHUIIBI IPUMEHEHHUS U3yUSHHBIX (PU3NMUYECKUX MOJIeNIel: MaTepraabHasi TOUKa, HHEpIHaIbHAs
cUCTeMa OTCUéTa, aOCOIOTHO TBEPIOE TEJIO, HICAIBHBIN I'a3, MOJICIIA CTPOSHUS Ia30B, )KUIKOCTEH U TBEP/IBIX TEI,
TOUYCUHBIN DJICKTPUUECKHUI 3apsi]l PH PEIICHNH U3MYECKHX 3a/1a4;

pacrno3HaBaTh (U3NYECKHE SIBICHUS (IIPOIECCH) M OOBSACHATHP WX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIDHO-KMHETHYECKOH  TEOpUU  CTPOEHHUS  BEIIeCTBA W  JIEKTPOAWMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUXKEHHE, CBOOOIHOE MaJIcHUE TEJ, [BUKCHHUE MO OKPYKHOCTH, UHEPIIHS,
B3amMozeicTBre Ten, nuddy3us, OpOYHOBCKOE ABMKEHUE, CTPOSHHE KHUIKOCTEH W TBEPABIX TEN, M3MEHEHHE
o0BEMa Ten mpu HarpeBaHHH (OXJIAXKACHWHW), TEIUIOBOEC PAaBHOBECHE, WCIApeHWe, KOHACHCAIUs, IJIaBJICHUE,
KpI/ICTaJIHI/ISaIH/IH, KUIICHHUEC, BJIAXKHOCTH BOS}IYX&, IIOBBIIICHUC OABJICHUS TI'a3a HpI/I ero Hal“peBaHI/II/I B SaKpI)ITOM
COCyJIe, CBSI3b MEXKIy MapaMeTpaMt COCTOSHHUS Ta3a B H30IpoIleccax, JIEKTPU3alus TeJl, B3aUMOICHCTBUE
3apsJioB;

OIIMCBIBATh MCXAaHHYCCKOC JBHXCHHC, I/ICHOJII)?:YSI (1)I/I3I/I‘ICCKI/IG BCIIMYHNHBI: KOOpZ[I/IHaTa, nyThb,
repeMeIteHne, CKOpoCTh, yCKOPEeHHe, Macca Tella, CHila, UMITYJILC Tejla, KHHeTHYECKast SHEPIHs, TOTCHIIHAbHAS
SHEprus, MeXaHu4eckas padoTa, MEXaHHMUYECKasi MOIIHOCTh; TIPY OMUCAHUY MPABWIBHO TPAKTOBATh (PH3UUECKUN
CMBIC UCTOJb3yEeMbIX BEIHYMH, WX OO0O3HAUEHUS W €AMHHUIIBI, HaXOIUTh (DOPMYIbI, CBS3BIBAIOIINE TAHHYIO
(GHU3HYECKYIO BEJIMUUHY C IPYTMMH BEIHMYHHAMU;

OIMUCBHIBATH N3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEJ U TEIUIOBEIC ABJICHUSA, UCIIOJIB3YsL (i)I/I3I/IT-IeCKI/Ie BCIINYHUHBI:
HaBJICHUE Tras3a, TEMIIEpaTypa, CpEAHAA KUHETHYCCKAsd OHEPrusaA XaoTHUYCCKOIrO IBHIKCHHUA MOJICKYII,
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CpeHeKBaJpaTHIHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPT s, paboTa ra3a, K3 GpHUIHeHT
MIOJIE3HOTO JIEWCTBUsI TEIUIOBOIO JBUTATeNs; IIPU ONMCAHMM IPaBUIbHO TPAaKTOBATh (DU3UYECKUH CMBICI
WCTIONB3YEeMBIX BEJTMUMH, X 0003HAYECHUS U €AUHULIBI, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTMMU BEJIMUUHAM;

OIUCHIBATh H3YUYCHHBIE JJIEKTPUUECKUE CBOWCTBA BEINECTBA M UIEKTPUUYECKUE SIBICHUS (IIPOLECCHI),
UCTIONB3YSl (PU3MYECKHE BEJWYHMHBL: JIIEKTPUYECKUH 3apsi, DIEKTPUYECKOe Ioje, HampspKEHHOCTh OIS,
MOTEHIIHAN, PAa3HOCTh NOTEHIUANIOB; TIPY ONMCAHWU MPAaBUIBHO TPAKTOBATh (PU3MUECKUIA CMBICT MCIIOJIB3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUIIBI, yKa3bIBaTh ()OPMYJIBL, CBS3bIBAIOIINE JAHHYIO (PM3HUECKYIO BEIUYUHY C
IPYTUMHU BEJINIMHAMY;

aHaJM3UPOBATh (PU3MUYECKHE MPOLECCH U SIBICHHS, UCTIONB3YS (PU3NUECKHE 3aKOHBI M MPUHIIMIIBL: 3aKOH
BcemupHoro TsaroteHusi, I, Il u III 3axkoHbl HbIOTOHA, 3aKOH COXpaHEHUsS] MEXAHUYECKOW 3IHEPTrHM, 3aKOH
COXPaHEHUS MMITyJIbCa, IPUHLIUI CYIEPIO3UINH CHJI, IPUHLUI PaBHOIPABUS MHEPLHUAIBHBIX CUCTEM OTCUETa,
MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPHIO CTPOEHHUS BEILECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEJHEN KUHETUYECKON
SHEPTUH TEIUIOBOTO JIBMKEHUS MOJIEKYJ ¢ aOCONIOTHON TeMIepaTypoi, mepBbli 3aKOH TEPMOAWHAMUKH, 3aKOH
COXPaHEHUs ANEKTPUIECKOro 3apsiaa, 3akoH KysioHa, mpy 3ToM pa3nnyaTh CIIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €T0
MaTeMaTHYEeCKOe BhIpaKEHUE U YCIIOBHS (TPaHUIBI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPHHUMIBI ACHCTBHA MaIIMH, TPUOOPOB M TEXHHYECKHX YCTPOWCTB; Pa3lUyuaTh
yCII0BHS MX 0€30IaCHOTO MCIIOIb30BAHMUS B IOBCEJHEBHON JKHU3HU;

BBINOJIHATh 3KCIIEPUMEHTHI 110 HCCIECIOBAHUIO (MU3UUECKUX SABICHUH U IPOLIECCOB C HCIOJIb30BaHUEM
OpSAMBIX, U KOCBEHHBIX H3MEPEHUH, MpH 3TOM (GOPMYJIUPOBaTh MpodieMy/3afady M TUNOTe3y y4deOHOTro
9KCHEPUMEHTa, COOUPaTh YCTAaHOBKY M3 HPEIJIOKEHHOTO 00OpYAOBaHMSA, MPOBOIUTH OIBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYIICCTBJIATH NPAMBIC 1 KOCBECHHBIC U3MECPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYUH, ITPU 3TOM BI)I6I/IpaTI) ONTUMAIBHBIN
croco0 U3MEpEeHUs U UCTIONB30BaTh N3BECTHBIE METO/IbI OLICHKH MTOTPEHIHOCTEH H3MEPEHUIA;

HCCIIEI0BATh 3aBHCUMOCTH MEXAY (PU3NYECKUMH BEJIMYMHAMHU C HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHHUH,
NpU 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (DMKCHUPOBATH PE3yNbTAThl TOIYYEHHOH 3aBHCUMOCTH (PU3UUECKUX
BCJINYHH B BUJIC Ta6JII/IH u I'pa(bI/IKOB, ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM HUCCIICAOBAHUSA,

coOMroaTh TMpaBmia O€30MacHOTO TpyJa NpH TPOBEACHUHM HWCCICNOBAaHWA B paMKax ydeOHOTO
9KCHEPUMEHTa, y4eOHO-MUCCIIENOBATENbCKOM M NMPOEKTHOH NEATeNbHOCTH C HCIOJIB30BAaHHEM H3MEPUTEIBHBIX
YCTPOWCTB U J1A0OPaTOPHOTO 000PYIOBAHUS;

pemaTs pacu€THbIC 3aa4d C SBHO 3aJaHHOM (PU3NYECKOM MOAENBIO, HCHONB3YS (PU3NYECKUE 3aKOHBI U
NPUHLMIIBI, Ha OCHOBE aHaJM3a YCJOBHS 3aJauyd BBIOMpaTh (U3MUYECKYI0 MOJIENb, BBIACIATH (pu3ndeckue
BEIMYMHBI W (OPMYINBI, HEOOXOIUMBIE Ui €€ pelleHHs, MPOBOJAWTH Pacu€Thl M OLCHUBATH PEaTbHOCTH
MOJYYEHHOT0 3HaueHHS (PU3NIECKON BEIMIUHBL;

pemaTh KadeCTBEHHbIE 3aJayl: BBICTPaMBaTh JIOTMYECKH HENPOTHUBOPEUYMBYIO LIETIOUKY PACCYKICHUH C
OIIOpOY Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHMUS,

HCIIOJIB30BaTh IpHU PCHICHUN yqe6me 3aga4 COBPEMCHHBIC I/IH(bOpMaIII/IOHHLIe TCXHOJIOTHHN IJIsI ITOUCKa,
CTPYKTYpHUPOBAaHHUS, HHTEPIPETAUNH M NPEACTaBICHHS Y4YeOHOH W Hay4YHO-TIOMYJISAPHOH WH(OpMALUH,
MOJTYYEeHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIydaeMyt0 HH(POPMALIUIO;

MPUBOJIUTH IIPUMEPHI BKJIa]Ia POCCUHCKUX U 3apy0eKHBIX YUEHBIX -(PH3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE
MPOLECCOB OKPYXKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

WCTOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOW JKU3HU U1 o0ecrieueHus 6e3011acHOCTH
npu oOpaleHny ¢ MPUOOPaMHU M TEXHUYECKUMH YCTPOUCTBAMHU, JUIsI COXPAHEHHUS 3/I0POBbSI M COOIIOACHUS] HOPM
9KOJIOTUYECKOTO MTOBEIEHUS B OKPYIKAIOIIeH cpeie;

paboTaTh B Trpymie C BBIIOJIHEHHEM DPa3IUYHBIX COLMAIBHBIX POJEH, IUIAaHWPOBaTh PabOTy TPYIIIHL,
PaUMOHAIBHO pacIpeeNATh 0053aHHOCTH U IUIAHUPOBATH AEATEILHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJeKBAaTHO
OLIEHMBATH BKJIAJ] K&XKIOTO U3 YYaCTHHKOB TPYIIIIBI B PEIICHHE PACCMAaTPUBAEMOH MTPOOIIEMEL.

K konmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Y OOYYAIOLINXCS] YMEHHIL:

JIeMOHCTPHPOBATh HA IPUMEPAX POJb U MecTO (pU3MKK B OPMHUPOBAHUH COBPEMEHHOMN HAyYHOH KapTHHEI
MHpa, B Pa3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IIPAKTUYECKOU IESITEIBHOCTH JIOAEH, LIEJIOCTHOCTD U
€IMHCTBO (PU3MYECKON KapTHHBI MHUPA;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS H3YYCHHBIX (QU3MYIECKUX MOJIENIel: TOUCUHBIH SJIeKTPHUUESCKHH 3apsi, Iy
CB€Ta, TOYEYHBII MCTOYHHUK CBE€Ta, dA€pHasd MOACIb aTOMa, HYKJIOHHAsA MOACJb aTOMHOTO sdApa Ipu pCHICHUN
¢dusnueckux 3ajaad;

pacno3HaBath (U3NUECKUE SIBICHUS (TIPOLIECCH) U OOBICHATH HX Ha OCHOBE 3aKOHOB JIEKTPOAMHAMUKH U
KBaHTOBOM (1)I/I3I/IKI/I§ QJICKTpUYECKas IMPOBOAMMOCTBH, TEIIJIOBOC, CBETOBOC, XUMHNUYCCKOC, MAarHuTHOC )ICI‘/'ICTBI/ISI
TOKa, B3aUMOJICICTBHE MArHUTOB, 3JIEKTPOMAarHuTHas: MHIYKIMS, JEHCTBHE MAarHUTHOIO IOJISI Ha MIPOBOJHUK C
TOKOM H JIBWKYIIUHCS 3apsl, SIEKTPOMAarHUTHbIE KoJieOaHHs M BOJIHBI, IPSMOJIMHEHHOE paclipocTpaHeHHe CBETa,
OTpaXKCHUE, TMpeliOMJIIeHUe, WHTepPepeHnns, IUPpakius ¢ [ONspHU3alUsl CBETa, JUCIEePCHS CBETa,
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¢dotosnextpuueckuii 3pdekT (hoTorddeKT), CBETOBOES NaBACHNE, BOSHUKHOBEHUE JIMHEHUATOrO CIIEKTpa aTroMa
BOJIOPO/JIa, ECTECTBCHHAS H UCKYCCTBEHHAsI PaIMOAKTHBHOCTB;

OIKCHIBAaTh W3YYCHHBIC CBOWCTBA BEIECTBA (AJIIEKTPUYCCKHUE, MATHUTHEIC, ONITUYECKUE, IIICKTPHUECKYIO
MPOBOJIIMOCTD Pa3IMYHBIX CPEJT) U AIEKTPOMATHUTHBIE SIBJICHUS (IIPOIIECCHI), UCTIONB3Ys (PU3NUSCKUE BEIINIUHBI:
AIIEKTPUYCCKUN 3apsill, CHJIa TOKa, DJIEKTPUYECKOE HAIPSKEHHE, DIIEKTPUYECKOE COMPOTHUBIICHHE, Pa3HOCTh
MOTCHIIUAJIOB, SICKTPOABIXKYIIAs CHIa, pad0oTa TOKa, MHIYKIIUS MATHUTHOTO TOJIs, cuiia AMriiepa, cuiia JlopeHia,
WHAYKTUBHOCTD KAaTYIIKW, SHEPTHsl AJICKTPUUECKOTO U MArHUTHOTO TOJICH, MEePHOJ]] W 4YacToTa KoJicOaHW B
KOJICOATEILHOM KOHTYpe, 3apsjJi U CWJIa TOKa B MpPOIECCEe TapMOHUYECKUX JIICKTPOMArHUTHBIX KOJICOAHMIA,
(OKyCHOE pacCTOSIHHE W ONTHYECKas CHJIa JIMH3BI, IIPU ONMUCAHWH MPABUIBHO TPAKTOBATh (PH3MUYCCKHUN CMBICI
WCIIONB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W CIUHMIIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINC JIaHHYIO
(DU3UYECKYIO BETHYUHY C IPYTUMU BEJTMYHUHAMU;

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBIICHHSI M IPOLECCHI, UCMOB3Yysl (PU3MYeCKHe BEIHMYUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPrUsl M MMITyJbc (POTOHA, Iepuoj mHoiypacraja,
SHEPTusl CBSI3M ATOMHBIX SJEp, NPU ONMCAHMM IPABWIBHO TPAKTOBATh (DU3MUCCKUM CMBICI HCIIOJIB3YEMbIX
BEJIMYHH, UX 0003HAYCHUS U €AMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUUMHY C
IOPYTUMHU BEJIMYMHAMM, BBIYUCIIATH 3HaUCHUE (GU3NUECKON BETUUNHBI;

aHAJIM3UPOBATh (PU3MUYECKHE MPOLIECCH U SBICHUS, UCIOAb3Ys (PU3NUECKHE 3aKOHBI U INPUHLIHUIIBI 3aKOH
Owma, 3aKOHBI MOCJIEJOBATENBFHOIO U MapaJUIeTbHOTO COSAWHEHHUsT TPOBOJHHUKOB, 3aKoH J[xoymnsa-JleHna, 3aKoH
AIIEKTPOMAarHUTHONW WHAYKIHH, 3aKOH NPSIMOJMHEHHOTO PaclpOCTPaHEHUs CBETa, 3aKOHBI OTPaKCHHsS CBETa,
3aKOHBI NPEJIOMJICHUSI CBETa, ypaBHEHHe OWHIUTeHHa A GoTorddexra, 3aKOH COXpaHEHUsS] SHEPIHH, 3aKOH
COXpaHCHHUSI WMITYJIbCA, 3aKOH COXPaHEHHs SJIEKTPHYCCKOTO 3apsja, 3aKOH COXPAaHEHHS MaccOBOTO YHCIA,
noctyiatel bopa, 3aK0H paguoaKTUBHOTO pacmaja, Py 3TOM Pa3jindaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BBIPaKECHNE U YCIOBUS (TPAHULIBI, 001aCTH) MPUMEHUMOCTH,

OIIpEIeIIATh HAIIPABICHNUE BEKTOPAa MHAYKIMHW MarHUTHOTO IOJISI IPOBOAHMKA C TOKOM, CHJIBI AMIepa U
cunel JlopeHua;

CTPOUTH U ONIUCHIBATh N300paKEeHUE, CO31aBaeMOe INIOCKUM 3€pKajoM, TOHKOH JIMH30H;

BBINOJIHATH 3KCIIEPUMEHTHI 110 HCCICIOBAHUIO (DM3MUECKUX SBICHUH M IPOLIECCOB C HCIIOJIB30BAHUEM
NpSIMBbIX, U KOCBEHHBIX HM3MEPECHUH: TpH 3ToM (OpPMYIHPOBaTh MpoOJeMy/3aiady M TUNOTEe3y y4eOHOTro
SKCHEPUMEHTa, COOUPaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 00OPYAOBaHHMS, MPOBOJUTH OIBIT M (OPMYIUPOBATH
BBIBO/IbI;

OCYIICCTBJIATH NPAMBIC 1 KOCBECHHBIC U3MCPCHUA (I)I/I?J/ILIGCKI/IX BCJIMYUH, ITPU 3TOM BI)I6I/IpaTI) ONTUMAaIbHBIN
cnoco0 U3MEpeHUsl U UCTIONB30BaTh N3BECTHBIE METO/IbI OLIEHKH MTOTPEHIHOCTEH H3MEPEHUIA;

HCCIIEI0BATh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH C UCIIOIB30BAHUEM MPSIMBIX H3MEPEHUIL: npu
3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBAThH PE3YIbTATHI
HOHy‘IeHHOﬁ 3aBUCUMOCTHU (i)I/I3I/I'-IeCKI/IX BCJIIMYUH B BUJIC Ta6HI/IH u Fpa(bI/IKOB, JCJIaTh BBIBOJIbI IO PE3YyJIbTaTaM
WCCIIEI0OBAHUS;

coOmofaTte mnpaBwia 0€30MacHOro TpyJa NpU INPOBEACHUH MCCIEAOBAaHMKA B paMKax Y4eOHOTO
SKCIIEpPUMEHTA, Y4eOHO -HCCIIeIOBATEIILCKOM M MPOCKTHOW JEATEIFHOCTH C UCIOJIB30BAHUEM W3MEPUTEIHHBIX
YCTPOUCTB U 1ab0paTOpHOTO 000PYIOBAHNS;

pemaTh pacu€THbIC 3a/a4d C SBHO 33/JaHHOM (PU3NYECKOM MOJAENBIO, HCHONB3Ys (PU3NUECKUE 3aKOHBI U
NPUHLMIIBI, Ha OCHOBE aHAJM3a YCJIOBMS 3aa4d BBIOMpaTh (HU3MUYECKYI0 MOJENb, BBLACIATH (QHU3MUYECKHE
BEIMYMHBI W (OPMYINBI, HEOOXOIUMBIE Ui €€ pelleHHs, NPOBOJAWTh Pacd€Thl M OICHWUBATh PEaTbHOCTH
MOJTYYEHHOI0 3HauYeHHs (PU3NUECKON BEIINIHNHBL;

pemaTh KadeCTBEHHbIE 3aJayi: BHICTPAWBATh JIOTMYECKH HENPOTHBOPEUYHMBYIO LIEMIOYKY PACCYXKACHUH C
OIIOpOY Ha N3yUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHMS,

HCIIOJIB30BaTh IpHU PCHICHUN y‘Ie6HBIX 3aga4 COBPEMCHHBIC I/IH(I)OpMaHI/IOHHLIe TCXHOJIOTHHN IJIsI ITOUCKa,
CTPYKTYpHUPOBAaHHUS, HHTEPIPETAUNH M NPEACTaBICHHS Y4YeOHOH W Hay4YHO-TIOMYJISAPHOH WH(OpMALUH,
HOHy‘IeHHOﬁ 13 PA3JIMYHBIX UCTOYHUKOB, KDUTUYCCKU aHAJIM3UPOBATH MTOJIYy4aCMYyIO I/IH(l)OpMaHI/IIO;

OOBSICHATh TPUHIIMITBI ISHCTBUSI MaIlIWH, TPUOOPOB M TEXHHUUYECKHX YCTPOHCTB, pa3invaTrh yCIOBUS UX
0€301acHOr0 UCIIOJIb30BaHUS B TIOBCEJHEBHOM KHU3HU;

MPUBOAUTH TNPHUMEPH BKJIaga POCCHHCKMX M 3apyOeKHBIX YYEHBIX-(QU3MKOB B Da3BUTHE HAYKH, B
00BsSICHEHHE TIPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

HCTIOJBb30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOW JKU3HU IS 00ecrieueHus 0e30MacHOCTH
npu o0palIeHny ¢ MPUOOPaMHU M TEXHUYECKUMH YCTPOUCTBAMHU, JIJIsI COXPAHEHHS 3J0POBbS M COOIOACHUS HOPM
JKOJIOTHYECKOTO TIOBE/ICHUSI B OKpYIKatoIeH cpee;

pabotaTh B TpyIIe C BBIIOJIHEHHEM pPa3UYHBIX COLMAILHBIX POJIed, IUIAHUPOBATh PabOTy TPYIIIHL,
palMOHAIBHO paCIpeieNATh 00S3aHHOCTH U IUIAHUPOBATH AEATEILHOCT B HECTAHAAPTHBIX CUTYALMAX, aJeKBAaTHO
OIIEHMBATH BKJIAJ KaXKAOTO M3 YIACTHUKOB TPYIIIBI B PEIIEHHE pacCMaTPUBAEMOM MPOOIEMEI.



COJEPKAHUE OBYYEHUA

10 KVIACC
Pasnes 1. ®u3znka 1 MeTOAbI HAYYHOTO MO3HAHUS

duszuka - Hayka o npupone. Hayunsie MeTonbl Mo3HaHHUA OKpysKaromero Mupa. Ponb skcnepuMeHTa U
TEOpHUH B TIPOIIECCE TIO3HAHUS IPUPOIBL. DKCIIEPUMEHT B (pH3HKeE.

MonenupoBanue GU3NICCKUX SIBICHUH 1 TiporieccoB. Hayunbie rumoTe3sl. usnueckue 3aKOHBI U TCOPHH.
['pasuIpl NPUMEHUMOCTH (PU3NICSCKHUX 3aKOHOB. [IpUHITMIT COOTBETCTBUSIL.

Ponmp m mecto Qusmku B (OPMUPOBAHUH COBPEMEHHON HAyYHOW KapTWHBI MHpA, B MPAKTHIECKOU
JeSATENbHOCTHU JTHOACH.
Jlemoncmpayuu

AHaNoroBbIe U MU(PPOBHIE U3MEPHUTEIHHBIE PUOOPHI, KOMITBIOTEPHBIE JATUNKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannyeckoe aABrKeHHEe. OTHOCUTENBHOCTh MEXaHUYECKOr o ABMKeHUs. CucteMa oTcuéra. TpaeKTopHs.

[lepememenne, CKOpPOCTh (CpPEMHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTepHaIbHOW TOUKH,
UX TPOEKIMH Ha OCU CUCTEMBI KoopAHHAT. CII0)KEHUE NMEePEMEILIEHUH U CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MPSMOJNMHEHHOE IBIKEHHE. | 'paduKku 3aBHCHMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U NMEPEMEIICHUS] MATEPUAIbHOW TOUKH OT BPEMEHHU.

CBoboaHoe naieHue. Y cKopeHue cBOOOTHOTO TaICHHSI.

Kpusonuneitnoe apmwkenue. [[BrkeHrne MaTepuaibHONW TOUKH MO OKPYKHOCTH C TIOCTOSTHHOM IO MOJTYIIIO
CKOpPOCTBIO. YTIIOBasi CKOPOCTh, JHMHEWHAass CKOpocTh. llepnon m dactora obpamienus. LleHTpocTpemuTenpHOE
YCKOpEHHE.

TexHuueckue ycTpolcTBa M MPaKTUYECKOE MPHUMEHEHHE: CIHUIOMETp, NBM)KEHUE CHapsAIOB, LEMHbIE U
PEMEHHBIE TIEpEJadH.

Lemoncmpayuu

Monenb cucteMsl 0OTCUETa, MIUTIOCTPAIMS KHHEMAaTHYECKUX XapaKTePUCTHUK JIBUKEHHUS.

[Ipeo6pazoBanue NBUKEHUN C UCTIONB30BAHNEM MPOCTHIX MEXaHU3MOB.

[TapeHue Ten B BO3AyX€E U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenmne nemxenns tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Uzmepenne yckopeHus: cBOOOTHOTO A CHUSI.

HamnpaBnenue ckopocTH nNpu ABUKEHUHU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydeHne HepaBHOMEPHOTO JABM)KEHUS C LIETIbIO OTpeIelIeHHs MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY IyTSIMH, MPOMIEHHBIMHU TEJIOM 3a IIOCIIEOBATENbHbIE paBHBIE
MIPOMEKYTKHA BPEMEHU ITPU PABHOYCKOPEHHOM ABMXKEHHUH C HAYAJIBHONU CKOPOCTHIO, PABHOM HYIIO.

N3yuenue ABM>KEHUS 1IApUKaA B BSI3KOU KUAKOCTH.

Wzyuenne nprxkeHus Tena, OpOIeHHOr0 TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocty ["anunes. Ilepoiit 3akoH HetoToHa. THEpLMAIbHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cyneprnosunuu cwi. Bropoi 3akoH HeioToHa mjis MatepuaibHOW TOUYKH.
Tperuii 3akoH Hpr0TOHA 111 MATEPUAIIBHBIX TOYEK.

3akoH BceMupHoro tsirotenusi. Cuina tsxectu. IlepBas kocMuueckasi CKOpOCTb.

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

Tpenne. Bunpl Tpenus (mokos, ckonbxeHus, kadeHus). Cuma tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJIBXXEHMS ¥ criia TpeHus okos. Koaddurment tperns. Criia CONMPOTUBICHUS MPH JABIKEHUH TEJa B JKUIKOCTH
WJIM Tase.

[ToctynarensHOe U BpaliateiabHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT CHuIIbl OTHOCUTENBHO OocH BpauieHus. [lneyo cumbl. Y ciaoBus paBHOBecHs TBEPAOTO Tena.

TexHuueckue ycTpoilcTBA M MPAKTUYECKOE MPUMEHEHHE: MOALIMIHUKU, JBUKEHUE HCKYCCTBEHHBIX
CITyTHHUKOB.

Jlemoncmpayuu

SIBneHue uHepLUUHU.

CpaBHEHHE MacC B3aUMOICHCTBYIONINX TEIL.

Bropoii 3akoH HeroToHa.

Wsmepenue cui.

CrnoxeHnue cuil.

3aBHUCUMOCTh CHJIBI YIIPYT'OCTH OT JedopMalinu.
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HesecoMocTb. Bec Tena npu yCKOpeHHOM MOJIBEME U MaICHUH.

CpaBHeHHE CHIT TPEHUS TIOKOSI, KAYeHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBeCHSI.
Yuenuueckuii sxcnepumenm, nabopamophuvie pabomuol

M3yuenune nBmkeHs OpycKa 10 HAKIIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE M PE3HMHOBOM 0OpasIle, OT HX
nehopMaIum.

UccnenoBanne ycnoBuii paBHOBECHS TBEPAOTO Tela, HMEIOIIETO OCh BPAIICHHS.

Tema 3. 3axoHbl cOXpaHeHUusn 8 MexaHuke

Nmnynsc mMaTepualibHOM TOUKH (Tella), CUCTEMbl MaTEPUAIBHBIX TOYEK. MIMIynbc CHIIBI M M3MCHEHUC
MMITyJIbCa TeJa. 3aKOH COXpaHeHUs HMITYJIbca. PeakTHBHOE IBIKEHUE.

PaGora cumer. MOITHOCTH CHITHI

Kunernueckast SHEprus MarepuaabHOU TOYKU. TeopemMa 00 U3MEHEHUU
KUHETHYECKOU SHEPTHUU.

[lorenumanpaas oSHeprus. [loTeHnmanbHas SHepruss ynpyro  neOpMHUPOBAHHOW  MPY>KHUHBL
[NoTeHnmanbpHas YHEPTHsI TEa BOJIM3Y MOBEPXHOCTH 3EMIIH.

[loTeHIMaNbHBIE W HEMOTCHIUANbHBIE CWIbL CBs3b pabOTHl HEMOTCHIUAIBHBIX CHJI C H3MCHCHUEM
MEXaHWYEeCKOW YHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHNIeCKOi SHEPTUH.

Ynupyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne ycTpoOMCTBA M MPAKTHUUECKOE TNPUMEHEHHUE: BOJIOMET, KOMEP, MNPYKUHHBIA TMHCTOJET,
IBIKCHUE PaKeT.
Lemoncmpayuu

3aKoH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBMKEHUE.

[lepexon mOTEHIIMATEHOM YHEPTHH B KHHETHIECKYIO M 00paTHO.
Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

Nzyuenue abCcoMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

Hccnenoanne cBs3u pabOTHI CHITBI ¢ I3MEHEHUEM MEXaHIMUYECKOI SHEPTruu Tella Ha MPUMepPe PaCTSHKCHHS
PE3WHOBOTO KTyTa.

Pasnen 3. MoJeky/sipHas pU3UKa U TEPMOIHMHAMHUKA
Tema 1. Ocroebt MOAEKYAAPHO-KUHEMUYECKOT meopun

OcHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOpUU U MX ONbITHOE 000cHOBaHME. bpoyHOBCKOE
newkenne. Juddysus. Xapakrep NBMKEHUS W B3aMMOJICHCTBUS YacTHI] BEIIECTBA. MOJIENN CTPOCHHUS Ta3oB,
KUJKOCTEH M TBEPIBIX TEI M OOBSICHCHHWE CBOWCTB BEUISCTBA HA OCHOBE ATHX Mojejei. Macca u pa3Mepbl
Moutekyin. KonnuectBo BemectBa. [locTossHHas ABoranpo.

TerutoBoe paBHOBecue. Temnepatypa u e€ nsmepenue. lllkana temneparyp Lenscus.

Monens naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHUECKON TEOPUH HIEeaTbHOro Tasa.
AOcomoTHas TemMreparypa Kak Mepa cpeHel KHHETHUECKON SHepIuy TEIUIOBOTO ABIKEHHS yacTul rasa. Lllkana
temneparyp Kenssuna. ['a3oBble 3akoHbI. Y paBHeHue Menneneesa-Knanelipona. 3akon JlansToHa. M3omporneccel
B WJCAITbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe MpeacTaBiIeHHUE H30MPOIIECCOB:
n30TepMa, H30xopa, n3obapa.

TexHuueckue ycTpoicTBa 1 NpaKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, J0Ka3bIBAMOIINE JAUCKPETHOE CTPOSHHWE BelecTBa, (oTorpadum MoyieKkyn OpraHUYecKux
COEIMHEHUH.

OmnpITel 10 JUQPPY3UH KUAKOCTEH U T'a30B.

Mojienb OPOYHOBCKOTO JIBUKCHHMS.

Mogens onsbita llTepHa.

OnbITH], JOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMMOAECHCTBHS.

Monenb, HILTIOCTPUPYIOIAs MPUPOAY IaBJICHHS ra3a Ha CTEHKH COCY/a.

OnbITE, WUTIOCTPUPYIONINE YPAaBHEHHWE COCTOSHHS WIEAITBHOTO Tasa, HW3OMPOILECCHL. Yuenuueckui
IKCnepumMenm, 1abopamoprvie pabomsi

Omnpenenenue Macchl BO3IyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpeHHH 00bEMa KOMHATBI, JaBJICHUS U
TEeMIIEpaTypbl BO31yXa B HEll.

NccnenoBanne 3aBUCUMOCTH MEXTy TapaMeTPaMU COCTOSIHUS PA3pexKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmonnHaMuyeckass cucTeMa. BHYTpPEHHSAA 3HEPTUA TEPMOJMHAMHYECKONH CHUCTEMBI M CHOCOOBI €&
n3MeHeHusi. KonmdecTBo Temiorel M pabora. BHYTpeHHssI dHEpPrusi OIHOATOMHOIO MJIEaJbHOTO Tra3a. Buuisl
TEIUIONEPEaun: TEIIONPOBOAHOCTh, KOHBEKIVS, N3IydeHHE. Y IeTbHasl TEIJI0EMKOCTh BemecTBa. KommuecTBo
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TEIUIOTHI TIPH TETUToTepeiade.

[Toustne 06 ammabaTHOM mporiecce. IlepBBIfi 3aKOH TepMOAMHAMHKH. l[IprMEHEHHME TEepBOrO 3aKOHa
TEPMOJIMHAMHKH K H30mporeccam. [ padudeckas uHTepnpeTaus padoThI rasa.

Bropoii 3akoH TepMoauHaMuku. HeoOpaTHMOCTh IPOIIECCOB B IPUPOJIE.

TerutoBble MamiuHbL. [IpUHIMIBI ACHCTBUS TEIUIOBBIX MalluH. [IpeoOpa3oBaHMs SHEPTrUU B TEILUIOBBIX
MammHax. Koadduuuent nonesnoro aerctsus TemnoBoit MamuHel. Lukn Kaprao u ero koadduuuent noneznoro
JeHCTBUS. JKOJIOTHIECKUE TPOOTIEMBI TETNIOIHEPTETHKH.

TexHn4yeckue yCTpO¥CTBa W MPAaKTHUECKOE MPUMEHEHWE: JBHUTaTellb BHYTPEHHETO CrOpaHWs, OBITOBOMH
XOJIOIWIIbHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpeHHEW SHEPrHH Tella TPH COBEPIICHWH pabOThI: BBUIET MPOOKH M3 OYTBUIKH MO
JefiCTBHEM C)KaTOTO BO3MlyXa, HarpeBaHue 3(prpa B TaTYHHOU TPyOKe MyTEM TpeHHs (BUACOAEMOHCTPAIHS).

W3meHeHne BHyTpeHHEH SHepruu (TeMreparypsbl) Tena IpH TeIuionepeaaye.

OmnebIT 10 aAnabaTHOMY PAaCIIMPEHUIO BO3AyXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu nmapoBoil TypOMHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenue yaelbHON TEIUIOEMKOCTH.

Tema 3. Azpecamnble cocmoanusn eeujecmea. Dazosvle nepexoovl

[TapooOpa3zoBanne n koHmeHcanws. Vcmaperne n kumeHue. AOCONIOTHAS W OTHOCHUTENBbHAS BIAXXHOCTH
Bo3Ayxa. HaceimeHHslli map. YaensHas TeIuioTa nmapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPAaTyphl KHUIICHHS OT
JIABJICHUS.

TBépmoe Temo. Kpucrammueckue u amopdHble Tenma. AHWU30OTPONHUS CBOWCTB KpHCTAWIOB. JKumkue
kpuctauibl. CoBpeMeHHBbIe MaTepuanbl. llnaBneHue M KpUCTAIM3alUsa. YJelbHas TeIuloTa IUIAaBJICHHUS.
CyOnumarius.

YpaBHeHne TeroBoro 6aaanca.

TexHudeckue yCTpoOHCTBAa M MpaKTHUECKOE MPUMEHEHHE: TUTPOMETp M TICUXPOMETP, KaJlOpUMETP,
TEXHOJIOTUMH NMOJTYYCHUA COBPECMCHHBIX MAaTCPUAJIOB, B TOM YHCJICE HAHOMATCPUATIOB, 1 HAHOTECXHOJIOTUH.
Lemoncmpayuu

CBoiicTBa HACHILICHHBIX TAPOB.

Kunenne IIpU MOHMXXCHHOM OaBJICHUU.

CrrocoOBI U3MEPEHNs BIIAKHOCTH.

HaOmoienne HarpeBaHus ¥ IDIABIICHUS KPUCTAUTHIECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaLIOB.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomovi

H3mepeHre OTHOCUTENFHON BIaKHOCTH BO3AyXa.

Paznen 4. DiaekTpoauHaMuUKa
Tema 1. Inekmpocmamuka

DnexTpu3anus Te. DNeKTPUIeCKuii 3aps. J(Ba Biia ek TpudecKkux 3apsaaoB. [[poBoOHHUKY, TUAIIEKTPUKH
Y TIOJIYTIPOBOTHUKH. 3aKOH COXPaHEHHS dIIEKTPUIECKOTO 3apsia.

B3anmopeiicteue 3apsamoB. 3akoH Kymona. TouedHblil 3IEKTPHUUECKUN 3apsia. DIEKTPUUECKOE TOJe.
HanpspkéaHocTs AnekTprudeckoro mouts. [I[puHIuIT cyneprno3uiiy 3MeKTPHYECKuX monel. JInann HarpspkEHHOCTH
ANEKTPUIECKOTO TIOJIS.

PaGora cun oanekrpocratmueckoro mousi. [loreHmman. Pa3nocte moTeHnmanoB. [IpoBOmHWKH U
TUDIIEKTPUKH B AJIEKTPOCTATHIECKOM TI0JIe. JManekTpudeckas MpOHUIIAeMOCTb.

Onextpoémroctb. KoHzeHcaTop. DNEKTPOEMKOCTh ILIOCKOTO KOHJEHCATOpa. DHEPTus 3apsHKeHHOTO
KOHZIeHCaTopa.

TexHUUeCKHe yCTPOCTBA M PAKTHYECKOE IPUMEHEHHE: DIIEKTPOCKOTI,

ANIEKTPOMETp, AJIEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHIEHCATOP, KOMHPOBATHHBIN
anmapar, CTpyWHbII IIPUHTED.
Jlemoncmpayuu

VY CTpoiCcTBO M IPUHIMIT AEHCTBUS JIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUIECKOE TOJIE 3aPHKCHHBIX TEll.

[TpoBOHHKH B IEKTPOCTATUIECKOM IIOJIE.

DJeKTpocTaTH4ecKas 3amura.

JIMDIEKTPHUKH B 3JIEKTPOCTATUIECKOM ITOJIE.

3aBHCUMOCTbD IIIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT TUIOMIA/IN TUIACTHH, PACCTOSHHS MEXILy HUMH
U IUDJIEKTPUIECKOH MPOHNUIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJEHCATOPA.
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Yuenuueckuii sxcnepumenm, rabopamophuvie pabomol
M3MepeHne 31eKTpOoEMKOCTH KOHJIEHCaTOopa.

Tema 2. Ilocmoannstii Inekmpuueckuii mok. Toxku é paznuunwvix cpedax

DONeKTpUYecKuil TOK. YCIIOBHS CYIIECTBOBAaHHS 3JIEKTpUdeckoro Toka. Mcrounmkm Toka. Cuia ToOKa.
ITocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa juig ydacTka 1emnu.

DNEeKTpUYECKOe  CONPOTUBJICHUE. YJENbHOE  COMpOTHBICHHME  BemiecTBa. llocinemoBarenbHoe,
napajuieIbHOe, CMEIIaHHOE COSAMHEHUE TPOBOTHUKOB.

PaGora anmextprdaeckoro Toka. 3akoH [xoymnsa-Jlenma. MouHOCTE 3IEKTPHYECKOTO TOKA.

ONEKTPOABIKYINAS CUJa M BHYTPCHHEE COMPOTHBIICHUE WCTOYHHMKA ToKa. 3akoH Oma i TONHOMN
(3amMKHYTOI1) ekTpudeckoil nemu. Koporkoe 3ambIkaHue.

DOneKTpoHHasT MPOBOAMMOCTh TBEPIBIX METAUIOB. 3aBHUCHUMOCTh CONPOTHBIEHHS METAUIOB OT
TeMreparypbl. CBEpXIPOBOAUMOCTD.

DneKTpu4YecKuil TOK B Bakyyme. CBOWCTBA 3JICKTPOHHBIX ITYYKOB.

[omympoogunku. CoOCTBEHHAass W TMPUMECHas MPOBOAMMOCTH TMOIYMPOBOAHUKOB. CBoiicTBa p-N-
nepexoja. [TonynpoBoTHUKOBBIC IPUOOPHI.

ONEKTPUYECKUIT TOK B PAacTBOpaXx M pAaCIUIaBaxX AJICKTPOJIUTOB. OJICKTPOJIUTHYECKAS JIHCCOIMAINS.
DIIEKTPOIIH3.

DNEeKTpUIECKUil TOK B Ta3ax. CaMOCTOSTENBHBIN U HECAMOCTOATENBHBIN pa3psa. Momaus. [1na3zma.

TexHUYeCcKHe yCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: aMIIEPMETpP, BOJBTMETP, PEOCTAT, HCTOYHUKHU
TOKa, JJIEKTPOHArpeBaTeNbHbIE MTPHOOPHI, 3JIEKTPOOCBETHUTENBHBIE TNPUOOPHI, TEPMOMETP CONPOTHUBICHHS,
BaKyyMHBIH THOJT, TEPMHUCTOPHI U (HOTOPE3UCTOPEI, TOTYTIPOBOAHUKOBBIN TUO/, TaThBAHHKA.
Jlemoncmpayuu

I/I3MepCHI/IC CHJIbI TOKA W HAIIPSIPKCHHA.

3aBUCHMOCTH COTIPOTHUBIICHHS IIMITHHAPUIECKIX MPOBOAHUKOB OT JIJTFHEI, TUTOIIA T MTOTIEPEIHOTO CEUCHUS
Y MaTepHaa.

CwMmemiaHHOE COSTUHEHUE TIPOBOTHUKOB.

[Ipsimoe n3mepeHme MeKTPOABIKYIIEH critbl. KopoTkoe 3aMbIkaHNe TalTbBAHUYECKOTO AJIEMEHTA U OIIeHKa
BHYTPEHHETO COMPOTHBIICHUSL.

3aBHCHMOCTH COIIPOTHUBJICHUA METAJUIOB OT TEMIICPATYPHI.

[IpoBOAMMOCTP 3ITEKTPOIUTOB.

HckpoBoii paspsia 1 IpOBOAMMOCTD BO3AyXa.

OIHOCTOPOHHSSI MPOBOAUMOCTE AUO/A.
Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3ydeHne cMemanHOTo COeTUHEHHS PE3UCTOPOB.

N3mepenwne meKTpoIBUKYIIEeH CHITBl HCTOYHHKA TOKA U €70 BHYTPEHHETO COMTPOTHBIICHUSI.

Hab6nronenue snextponusa.

MexnpeamMeTHble CBSI3U

Uzyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS € YYETOM COIEPKATEIbHBIX
MEXITPEIMETHBIX CBSI3EH ¢ KypcamMy MaTeMaTHuKd, OUOIOTHUH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Mescnpeomemuvle nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS: SIBJICHUE, HAYYHBIH
¢axT, runoresa, GpuMUecKas BEIMYNHA, 3aKOH, TEOpUs, HAOIIOAEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb,
HU3MepeHue.

Mamemamuxka: pemieHne CUCTEMbl ypaBHEeHUH, TuHeHHas QyHKIM, napadona, runepbona, ux rpaQukd u
CBOHCTBA, TPUTOHOMETPHUECKHE (PYHKIMN: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUECKOE
TOKAECTBO, BEKTOPBI U X MPOEKLUH HA OCH KOOPJIUHAT, CJI0)KEHUE BEKTOPOB.

bBuonoecus: mexanmdyeckoe IBWKEHHE B JKUBOW mpupojae, MUPQPY3us, OCMOC, TEIIIOOOMEH IKUBBIX
OPTaHU3MOB (BB TEIUIONEPEIauH, TEMJIOBOE PABHOBECHE), HIICKTPUUECKHUE SBJICHUS B )KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBa, MOJIIpHAs Macca,
TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUIAKOCTEN U T'a30B, JJIEKTPUUECKHE CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAS
JICCOTIMAIINS, TATbBaHUKA.

T'eozpaghus: BNaxXHOCTb BO3yXa, BETPHI, OapOMeTp, TEPMOMETD.

Texnonozcus: mpeoOpa3oBaHHE JBIKEHHH C HCIONB30BAaHHMEM MEXaHHU3MOB, yUYE€T TPEHHSI B TEXHHKE,
MOJIIIMITHUKH, UCITONIb30BaHUE 3aKOHA COXPAHEHHSI UMITYJIbCA B TEXHUKE (paKeTa, BOAOMET U JIpyTHE), ABUTATENb
BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOW XOJOAWIBHUK, KOHIULIHOHEDP, TEXHOJOTHUH IOJyYeHHS
COBPEMEHHBIX MaTepUaJIOB, B TOM YHUCJE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH, HJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEP, OJJIEKTPOHArpEeBaTelbHBIE  MPHOOPEI,
3JIEKTPOOCBETHTEIIbHBIE PHUOOPHI, FAIbBAaHUKA.
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11 KJIACC
Paznen 4. DiaekTpoauHaAMHUKA
Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKYUA

ITocrosnHble MarHuThl. B3auMoaeicTBrE TOCTOSIHHBIX MarHuToB. MarHuTHoe nose. BeKTop MarHuTHOM
UHAYKOUU. [IpUHIUN Cyneprno3uiMi MAarHUTHBIX MoJjed. JIMHMM MarHuTHOM HHAYKIWU. KapTuHa nuHMA
MarHMTHOW WHAYKIIUW TIOJISI IOCTOSHHBIX MarHUTOB.

MarnuTHO€ 1moje TPOBOAHUKA ¢ TOKOM. KapTuHa MuHMI MHAYKIIMY MAarHUTHOTO TOJISI ATUHHOTO MPSIMOTO
MPOBOJHAKA W 3aMKHYTOTO KOJBIIEBOIO MPOBOJHUKA, KAaTymKH ¢ TokoM. OmbeiT Opcrena. BzammopeiicTBue
MIPOBOTHUKOB C TOKOM.

Cuna Amrmepa, €€ MOAyJ b U HallpaBICHUE.

Cuna Jlopentia, e€ Moayns 1 HampaplieHHe. [[BrkeHne 3apsKeHHOM 9acTUIBI B OJJHOPOTHOM MarHUTHOM
rroste. Pabota cuier Jlopenrtia.

SIBneHue anekTpoMarHuTHON MHAYKINH. [I0TOK BeKTOpa MAarHUTHOU MHIYKIIUU. DICKTPOBIKYIIAS CUIa
WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOU HHAYKIuu Dapases.

BuxpeBoe namexkTpuueckoe mose. DJIEKTPOABIDKYIIAS CHJIA WHAYKIUHA B TPOBOJHHUKE, JBIDKYIIEMCS
MOCTYMATEIbHO B OJJHOPOJTHOM MAarHUTHOM II0JIE.

ITpaBuno Jlenna.

WNuaykTrBHOCTD. SIBNIEHNE CAaMOMHTYKITHH. DJIEKTPOABIKYIIAS CHIIa CAMOMHTYKITHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUuTHOE TOJIE.

TexHuyeckue yCTpPOHCTBA M MPAKTHYECKOE TMPUMEHEHHE: IOCTOSHHBIE MAarHHUTHI, 3JIEKTPOMATHUTHI,
AJIEKTPOIBUTATEIh, YCKOPUTEIH DIIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKII0HEHHE IEKTPOHHOTO ITyYKa MarHUTHBIM TTOJIEM.

JIMHUM MHIYKIIUX MarHUTHOTO TIOJISL.

B3anMozeiicTBuE IBYX IIPOBOJAHUKOB C TOKOM.

Cuna Amrrepa.

[HetictBue cunbl JIopeHIa Ha HOHBI 3IEKTPOJIUTA.

SIBneHue MEeKTPOMArHUTHON MHIYKIIHH.

[IpaBuno Jlenua.

3aBUCHMOCTb JCKTPOABIKYIIEH CHIBI MHIYKIIUH OT CKOPOCTH M3MEHEHHS MarHUTHOTO TTOTOKA.

SIBrieHre CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomuol

W3ydeHne MarHuTHOTO TIOJISt KATYIITKU C TOKOM.

HUccnenoBanne AeiicTBUS IOCTOSITHHOTO MarHUTa HA PaMKy C TOKOM.

UccnenoBanue sBICHUS SJICKTPOMArHUTHOW UHTYKITHH.

Paspeu 5. KoneGanusi u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHUmMHbIE KOJ1€0AHUA

KonebarenbHas cucrema. CBOOOHBIC MexaHHUECKUE Kojicbanus. [T apmonnyeckue kosnebanus. [lepuon,
gacrora, aMmIumuTyaa u ¢asza konebanui. [lpyXuHHBIH MasTHUK. MaremMaTHdecKMid MasTHUK. YpaBHEHHE
rapMOHHYECKUX KojieOanuil. [IpeBpaieHre s3Hepruy Npyu rapMOHUYECKUX KOJIEOaHHUSIX.

Konebarenpupiii koHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KOJIEOAHWS B HWACATBHOM KOJeOaTeITbHOM
KOHTYpe. AHAJIOTHsI MEXJIY MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMH KoneOaHusMu. @opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHU B HICAJILHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KoieOaHUsAX. BbIHYXJIeHHbIE MexXaHW4eckue KoseOanus. Pe3oHaHc.
BrIHYXIeHHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUs!.

IlepemenHsIi TOK. CHHYCOHJAIBHBIN IEpeMEHHBIN TOK. MOITHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYIHOE U
NeiicTByIOIIee 3HaYeHNE CHITBI TOKA M HAIIPSDKEHUSI.

Tpancdopmatop. [IpousBoncTBo, nepenavya u MOTPeOICHUE DIIEKTPUICCKOW SHEPTHU. DKOJIOTHIECKUE
PHUCKH TpU IPOU3BOJICTBE 3IEKTPOIHEPrUU. KynbTypa HCII0JIb30BaHuUs 3JIEKTPOIHEPTUH B TOBCETHEBHON XKHU3HM.

TexHn4yecKkne ycTpONCTBA U IPAKTUUECKOE TPUMEHEHHE: IIEKTPUUECKUH 3BOHOK, TEHEPATOpP IEPEMEHHOTO
TOKa, INHUH 3JIEKTpoIIepenad.

Jlemoncmpayuu

HUccnenoBanne mapaMeTpoB KosiedaTeIbHON cHCTeMbI (IPYKHUHHBIA UM MaTeMaTHYECKUI MasSTHUK).

Habnronenue 3aTyxaroniux KoiaeOaHui.

HccnenoBanne CBOMCTB BhIHYKICHHBIX KOJICOaHUH.

HaGmonenue pezonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.
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OcuumiorpaMmbl  (3aBUCUMOCTH CHJIIBI TOKA WM HANPSHKCHUS OT BPEMEHH) JUISL DJICKTPOMATHUTHBIX
KoJIeOaHMil.
Pe3onanc npu mocie0BaTeNbHOM COSIMHEHUH PE3UCTOPa, KaTYIIKH WHAYKTUBHOCTH U KOHJICHCATOPA.
Mojenb TUHAN 3JIEKTPOTIepETadH.
Yuenuueckuii sxcnepumenm, rabopamophuvie pabomol
HccnenoBanne 3aBUCUMOCTH TIEPUOJIa MAJTBIX KOJICOAHUH TPy3a HAa HUTH OT JUIMHBI HUTH U MacChl Tpy3a.
Hccnenoanne nepeMeHHOTO TOKA B IIETIH U3 MOCJIC0BATEIIBHO COSTUHEHHBIX KOHACHCATOPA, KATYIIIKU U
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE GOTHbL

MexaHnuecKre BOJIHBI, ycloBHs pacpocTpaHenus. [lepuos. CkopocTs pacnpocTpaHeHus ¥ AJTHMHA BOJTHBL
[Tonepeunsie n npononbHele BOIHBL. VHTEpdepeHus u audpakuns MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJeKTpOMarHUTHBIC BOJHBI. YCJIOBUS HM3IY4YCHUS DJCKTPOMATHWUTHBIX BOJH. B3amMHas opueHTauus
BekTopoB E, B, v B anekrpomarauTHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHE, MPEJIOMIICHHE,
nossipusanyst, Audpaxuus, naTepdepernrs. CKOpocTb EKTPOMArHUTHBIX BOJIH.

[kana smeKTpoMarHuTHBIX BOJH. [[puMeHeHne 2JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIMnIEl paguocBs3u U TeneBUAeHUs. Pannonokamus.

OJIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpembl.

TexHuueckue ycTpoicTBa U NPAaKTUIECKOE IPUMEHEHHE: MY3bIKAJIbHBIE
HUHCTPYMCHTBI, YJIbTPAa3dBYKOBasd AJUArHOCTUKa B TCXHUKC W MCEIUIMHE, pagap, pa):[I/IOHpI/IéMHI/IK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neup.

Lemoncmpayuu

OO0pa3oBaHue U PACIPOCTPAHEHHUE MTOTICPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmomeecst TeJio Kak HCTOUYHUK 3BYKA.

Habnronenue orpaxkeHus ¥ MpeIOMIICHUS] MEXaHUUECKUX BOJIH.

Habnronenune narepdepeHnn u tuppakiui MEXaHUUECKUX BOJH.

3BYKOBOI pe30oHaHC.

HaGmoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTHTYION U 9aCTOTOM KoJeOaHuH.

HccnenoBanre CBONWCTB 3J€KTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, PEIOMIICHHE, OIpU3anus, An(paKuus,
HHTEpEepEeHLINSI.

Tema 3. Onmuxa

I' eomerpuueckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHEHUE CBETa B ONHOPOAHOU cpene. JIyu cmera.
ToueuHbIil HCTOUYHHK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHmid B IITIOCKOM 3€pKaJie.

[Ipenomnenne cBera. 3akOHBI MpeloOMIIeHHsS cBeTa. AOCONIOTHBIM MOKazaTenb npenomiieHus. [lomHoe
BHYTpEHHEE OTpaxkeHHe. [IpeaenpHblil yroi MOIHOro BHYTPEHHETO OTPAYKEHUS.

Hucniepcus cBera. CloxHBIN cocTas Oenoro ceera. L{BeT.

CoOwupatommue u paccenBaroimye JuH3bl. ToHKas auH3a. POKyCHOE pacCTOSHUE U ONITHYECKAs CHJIA TOHKOR
muH3bl. [locTpoeHne H300pakeHUH B COOMpArOIIMX M pacceuBaroliuX JuH3aX. DopMyna TOHKON JIMH3BIL.
VBenuuenue, aBacMoe JTUH30M.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. MaTepdepenuns cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIIOACHUS MAaKCUMYyMOB
W MHHUMYMOB B HHTEp()EPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTePEHTHBIX HCTOYHHKOB.

Hudpaxnus ceera. udpakunonHas pemérka. Y clioBre HaOOASHUS INIABHBIX MAKCUMYMOB NP MaJCHUU
MOHOXPOMAaTH4ECKOr0 CBETa Ha AU(YPAKIIMOHHYIO PEIIETKY.

[Nonsapu3zanus ceera.

TexHuueckne ycTpoicTBa M MPaKTUYECKOEe MPUMEHEHWe: OYKH, Jiyna, (oToammapar, HPOESKIMOHHBIN
anmapar, MUKPOCKOII, T€JIECKOII, BOJIOKOHHAS ONITHKA, TU(PAKLNOHHAs PEIIETKA, TOJIIPOUI.

Lemoncmpayuu

[IpsimonmHEEiHOE pacpocTpaHeHne, OTPAXEHHUE U TpeoMiIeHne cBeTa. ONTHYecKue mpudopEIL.

[TomHoe BHyTpeHHee oTpakeHne. Moaens CBETOBO/IA.

HUccnenoBanue cBoiicTB M300pakeHUH B IMH3aX.

Mopenn MUKpOCKOIIa, TEJIECKOIIA.

Hab6mronenue uaTepdepeHInm cBeTa.

Habnronenune audpaxumu csera.

Habnronenue aucnepcun ceera.

[Tomyuenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[lony4enue criekTpa ¢ MOMOILIBbIO TUPPAKIUOHHON PEILIETKH.

Habnronenue nosisipusanmu ceera.
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Yuenuueckuii sxcnepumenm, rabopamophuvie pabomol
Wzmepenue mokaszarens npeoMICHHS CTEKIIA.
HccnenoBanne CBOWCTB N300pakeHUH B IMH3AX.
Hab6monenue nucrepcuu cBeTa.

Pa3znen 6. OcHOBBI clieHAJIbHON TEOPHH OTHOCHUTEILHOCTH
['panuilbl MPUMEHUMOCTH KJIACCHUECKONM MeXaHUKH. [locTynaThel cenuanbHOM TEOPUU OTHOCUTEIBHOCTH:
WHBApUAHTHOCTH MOJIYJII CKOPOCTU CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIFHOCTH DUHIITEHHA.
OTHOCUTENFHOCTD OTHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH U COKPAIIEHUE JITHHEI.
DHeprus U UMITYJIEC PEISITUBACTCKOMN YaCTHIIBI.
CBs13b MacCHI C SHEPTHEH U UMITYJIBCOM PENIATUBUCTCKON YACTHUIBI. DHEPTHS TTOKOS.

Paznen 7. KBanToBas ¢pusuka
Tema 1. Inemenmol K6AHM 060 ONMUKU
®otonsl. Dopmymna [lnanka cBs3u 3Heprun (HOTOHA C €r0 YACTOTON. DHEPrHA U UMITYJbC (POTOHA.
Otkpeitue u uccnenosanue pororddexra. Ombitel A.I'. CroneroBa. 3akoHbl GoTOdPPEKTa. YpaBHEHHE
Oiamreiina mst Gotodddekra. «KpacuHas rparumay dhoTodrddexra.
Hasnenue ceera. OnbiTel [1.H. JIeOenena.
XHUMHUYECKOE ACHCTBUE CBETA.
TexHUUECKHE YCTPOMCTBA U TIPAKTHUECKOE MMPUMEHEHHE: (POTOIIEMEHT, POTONATINK, COTHEYHAs OaTapes,
CBETOJIO/I.
Jlemoncmpayuu
®oro3¢ddexT Ha ycTaHOBKE ¢ MUHKOBOW TUTACTHHOM.
Hccnenoanne 3akoHOB BHEMTHETO (hoTodddexTa.
Ceeronuog.
ConHeuHast Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto a-dactuil. [lnaHerapHas Moneiab aroma.
[Mocrynarel Bopa. M3ny4yenue u nornomieHne GOTOHOB IPH NEpexo/ie aTOMa C OJJHOTO YPOBHS DJHEPTUH Ha IPYTOH.
Bunel cnextpoB. CekTp ypOBHEH SHEPTUH aToMa BOJIOPOAA.

Bonnossie cBoiicTBa yactull. Bonuel ne bpoitna. KopnyckyasipHO-BOIHOBOH Ayaau3M.

CrioHTaHHoe 1 BBIHYXXJICHHOC U3JIYUCHHC.

TexHnyeckue ycTpoOHCTBA W MPaKTUIECKOE NMPUMEHEHHUE: CIIEKTPAIBHBIA aHadn3 (CHEeKTPOCKOI), Ja3ep,
KBaHTOBBII KOMIIBIOTED.
Jlemoncmpayuu

Mouens onbita Pesepdopna.

Onpenenenne IITMHBI BOJIHBI JIa3epa.

HaOmonenne muHeHyaThIX CIIEKTPOB U3ITYUYCHHS.

Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopruvie pabomuol

HaGmonenne nuHeyaToro crexTpa.

Tema 3. Amomnoe saopo
OKCIIEPUMEHTHI, JTOKa3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTKpBITHE paauoaKTHBHOCTH. OTMBITHI

Pesepdopraa no onpeneneHnto coctapa paguoakTUBHOTo u3inydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHusl.
Brnusinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HedTpoHa. Hyknonnas mopmens simpa [eiizenOepra- MBanenko. 3apsan snpa.
MaccoBoe uucio saapa. U30Tonsl.

Anbda-pacnan. DIeKTPOHHBIA M MO3UTPOHHBIN OeTa-pacnaia. ['amMmma-usnydenue. 3akoH paJiOaKTHBHOTO
pacnaza.

OHeprus cBsA3U HyKJIOHOB B siape. SnepHsie cuibl. Jledext maccr sapa.

SInepHble peakiuu. [lenenue u cunTes suep.

SAnepusiit  peakrop. TepmosimepHblii cuHTe3. [IpoOGneMbl W TEPCHEKTHBHI SJIEPHON SHEPTETHKH.
OKOJIOrMUYECKUE acTIEKThI SIEPHOIN SHEPTEeTHKH.

OnemeHTapHbIe YacTULBI. OTKPBITHE TO3UTPOHA.

MeTo bl HaOJFOICHHSI U PETUCTPAIIMY dJIEMEHTAPHBIX YaACTHII.

OdyHamMeHTaNbHbIEe B3aUMOICHCTBYS. EAMHCTBO QU3HUECKON KapTHHBI MUDA.

TexHnuyeckne ycTpoHCcTBa U MPAKTHUECKOE IPUMEHEHHE: JO3UMETP, Kamepa BunbcoHa, ssaepHbIil peakTop,
aToMHast 6omOa.
Jlemoncmpayuu

CuéTunK HOHM3MPYIOIINX YaCTHLI.
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Yuenuueckuii sxcnepumenm, rabopamophuvie pabomol
HccenenoBanre TpEeKOB YacTHII (ITO TOTOBBIM (hoTorpadusim).

Pasnes 8. DineMeHTHI ACTPOHOMUM M ACTPOPHU3UKH

Ortansl pa3BUTUs acTpoHOMUH. IpuKnagHoe 1 MUPOBO33pPEHUYECKOE 3HAUEHUE aCTPOHOMHUU.

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipkue 3BE31bL, IUIAHEThI, UX BUANMOE IBUKCHUE.

ConHeyHas cucrema.

Comamne. Comnewnass akTWBHOCTh. Mcrtounmk »sHeprum ComHma u 3BE3M. 3BE3NBI, WX OCHOBHBIC
XapakTepUCTUKHU. JparpaMma «CHEKTpajJbHBI KJIAacC - CBETUMOCTB». 3BE3IbI IVIABHOW IOCIIENOBATEIBHOCTH.
3aBUCUMOCTb «Macca - CBETUMOCTb» JUIsl 3BE37 IVIABHOM IOCIIEOBAaTENbHOCTH. BHYTpeHHee CTpoeHHEe 3BE3.
CoBpeMeHHBIE MTPECTABICHUS O MPOUCXOKICHUH U 3BOMIOIMK CONHIA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Mneunsiii [lyte - Hama I amakTtuka. [lonoxxenne n aBmxenne Comana B [' anaktuke. TUIBI TalakTHK.
Pagnoranaktuku u kBazapbl. YEpHBIE ABIPHI B SIpax rajlakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06na. Pazoeranue ranaktuk. Teopust Bonbinoro B3psiBa.
PenukroBoe uznyuyeHue.

Macmrabnast cTpykTypa Beenennoii. MeraramakTuka.

Hepeménnrle mpobiaeMbl acTpOHOMUH.

Yyenuueckue nabnooenus

Habnronenust HeBOOpYKEHHBIM I7Ia30M € HCIOIb30BAHHEM KOMIIBIOTEPHBIX MIPUIOKEHUH ISl ONPEAEICHUS
MOJIOKEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3qusi CeBepHOro MONyIIApUs U SIpPKHE
3BE3IBI.

Ha6monenus B teneckon Jlyasl, mnaner, Mieunoro [lyTu.

O0o0marmee NOBTOPeHUE

Pone ¢u3uku u acTpOHOMHUU B SKOHOMHUYECKOW, TEXHOJIOTUYECKOW, COIMATIbHOM M ATHYECKOH chepax
NEeSITENIbHOCTH YE€JIOBEeKa, POJib U MECTO (PM3MKH M aCTPOHOMHUHU B COBPEMEHHOH Hay4yHON KapTUHE MHUpA, POJIb
(m3nyeckoil Teopuru B (POPMHUPOBAHHMH TPEACTABICHUN O (DU3MUYECKOW KapTHHE MHUpPA, MECTO (PHU3UIECKOi
KapTHHBI MHpa B 00IIEM psiIy COBPEMEHHBIX €CTECTBEHHO -HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

Uzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kimacce oCymiecTBIsSETCS ¢ y4ETOM COAEPKaTEIbHBIX
MEXIIPEMETHBIX CBS3EH ¢ KypcamMy MaTeMaTHuKu, OUOIOTHUH, XMMHUH, Teorpaduu 1 TEXHOIOTHH.

Medicnpeomemmuvie nonamus, CBI3aHHBIE ¢ U3y4Y€HHEM METOJIOB HAyYHOIO MO3HAHUS: SBJICHHUE, HAYUHBI
¢axT, runoresa, pU3HMUECKas BEIMYNHA, 3aKOH, TEOpHUs, HAOMIOJCHNE, SKCIEPUMEHT, MOJICIMPOBAHNUE, MOJIEIb,
U3MEpEHHE.

Mamemamuxka: penieHue CUCTEMBbl YpaBHEHHH, TPUTOHOMETPHUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M MX MPOEKIIMH Ha OCH KOOPAHMHAT, CI0KEHUE
BEKTOPOB, MPOU3BOIHBIE IEMEHTAPHBIX (YHKUUH, IPU3HAKU OJO0HS TPEYTOJIBHUKOB, ONPEeSICHUE MII0MaIH
TUIOCKUX QUTYp U 00bEMA Tell.

bBuonoeus: snexrpudeckue SIBICHUS B XKHUBOH TPHUpOJIE, KojleOaTelbHbIe JBIKEHHS B KHBOH NPHPOJE,
ONTUYECKHE SABJICHUS B JKUBOW MIPHUPOJIE, IEHCTBUE palallii Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTATUTNIECKAs CTPYKTYpa TBEPABIX TN, MEXaHHU3MBI 00pa30BaHHUs
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAJIN3.

l'eozpaghua: MarHUTHBIE TOJIIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX PyA, (GOTOCHEMKA 36MHOW MOBEPXHOCTH,
MIpEICKa3aHuE 3€MIIETPSICEHH.

Texnonozus: TUHAY DIEKTPOIEPENAd, TEHEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATENb, HHIYKIIMOHHAS
neds, pagap, paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TeaedoH, CBY-neus, NpOeKIMOHHBIN anmnapar, BOJIOKOHHAsS
OIITHKA, COJTHEYHAas OaTapesl.
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TEMATUYECKOE INIAHUPOBAHUE!

10 KJIACC
Ne ni/m HaumenoBaHue KonnuyectBo IIporpammHoe OcHoOBHBIE BH/IBI BocnurarenbHas 0P
pa3eioB U TeM 4acoB coep:kaHue AesiITeJIbHOCTH padorta
y4eOHOro mpeaMera 00yYaKOIIHXCS
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHMSA
1.1 duzuka W MeToAdl | 2 ®uszuka - HayKa O IPUPOJIE. Nzyuenue Hay4YHBIX Obnanarommit https://www
HAay4YHOTO MO3HAHMS Hayunble MeTo1bI TO3HAHUS (SMIHMpHUECKUX u IIpEeCTaBICHUEM .yaklass.ru/
OKPYIKAIOIIEro MUPA. TEOPETUIECKUX) METOIOB 0  COBpPEMEHHOI https://resh.
Pomes  akcmepumentra  u MO3HAHUSI OKPYIKAIOIIETO HAYYHOW KapTHHE edu.ru/
TEOpUHU B nporiecce MHpa. MUpa,
MO3HAHUS IPUPOABI. Ob6cyxnenue IpaHuLl JOCTIKEHUSAX
OKcrepuMeHT B (U3HUKE. MPUMEHUMOCTHU HayKU U TEXHUKH,
MonenupoBanue (U3NUECKUX 3aKOHOB H apryMeHTUPOBaHH
¢u3nYecKux SABICHUA U teopuii. Pabora B rpymie 0  BBIpaXKarolun
MIPOLIECCOB. Hayunsie [0 MOATOTOBKE KOPOTKHX IIOHUMAaHNE
TUIIOTE3BL. dusnueckue coobmeHuii o ponu U 3HAYCHUS HAYKU B
3aKOHBI ¥ TEOPHH. | "paHuUIIbI Mecte (PU3UKHU B HAYKE U B KU3HU
MPUMEHUMOCTH MPaKTUYECKON poccuiickoro
¢buzngecKux 3aKOHOB. JIeSITeIbHOCTH JTIO/IEH. o0riecTBa,
IIpuHIUI COOTBETCTBHUS. JemoHcTpanus o0ecreyeHnn ero
Ponms m mecto ¢usuku B AQHAJIOTOBBIX U LHU(POBBIX Oe3omacHoCTH,
(dbopMHupOBaHUH M3MEPHUTEITBHBIX TYMaHUTapHOM,
COBpPEMEHHOM Hay4YHOU pubOpoB, COLIMAJIBHO-
KapTHHBI MHUDA, B KOMITBIOTEPHBIX 9KOHOMHYECKOM
MPaKTUIECKON JaTYUKOB. pasButuu Poccun.
NESITEILHOCTH IO OcBoenne OCHOBHBIX
npuéMoB  paboTel ¢
ugpoBoil aboparopueit
no (uznke
Hroro no pasaeny 2
Paspes 2. Mexanuka
2. | Kunemaruka 5 Mexanndeckoe  JIBMDKCHME. [IpoBenenue OO0agaromuii https://www
1 OTHOCHTENBHOCTD SKCIIEPUMEHTA:  HM3y4YeHHE MIEPBOHAYAIHHBIM .yaklass.ru/
MEXaHUYECKOrO JIBI)KCHHUS. | HEPAaBHOMEPHOI'O u https://resh.
Cucrema OTCU€Ta. | IBHIKECHMS c LENBIO NIpeICTaBICHUIMHU edu.ru/
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Tpaektopusa. Ilepemenienue,
CKOpOCTH (CpemHsisi CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) W
YCKOPEHUE  MaTepUAIbHOMI
TOYKH, WX TPOEKINH HAa OCH

CHCTEMBI KOOpJWHAT.
Crnoxenue mnepeMeleHuil u
CJIO)KEHUE CKOpOCTEH.
PaBHOMEpHOE 51
PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JIBUKECHHE.
I'padukn 3aBHCHMOCTH
KOOpJWHAT, CKOpPOCTH,
YCKOpEHHH, MyTH u
nepeMenIeHUs] MaTepruaIbHOU
TOYKH oT BpPCMCHHU.
CobonHoe nasieHue.
Yckopenue CBOOOITHOTO
MaJCHUSL.

KpuBonuueitnoe aBUXKECHHE.
[BrxeHue  MaTepuaIbHOU
TOYKM TI0 OKPYKHOCTH C
IIOCTOSHHOW 10  MOJIYJIO

CKOpOCTBIO. YrnoBas
CKOPOCTb, JMHENHHas
ckopocTtsk. [lepuon u yacrora
oOparteHusl.
HentpocTpeMurensHoe
YCKOPEHHE. TexHuueckue
YCTPOMCTBA M IPAKTHYECKOE
MIPUMEHEHUE! CIIUJOMETP,

JBIYKEHUE CHAPSIOB, LICITHbIE
1 peMEHHBIE NIepeaun

OmnpeAesieHus] MTHOBEHHOM
CKOPOCTH;,  HCCIIEIOBAaHHUE

COOTHOIIICHMU MCKOY
IyTiIMU, HpOﬁZ[CHHLIMH
TCJIOM 3a

NIOCJIEI0BATEIbHBIE PABHBIE
MIPOMEXKYTKH BPEMEHU IIpU
PaBHOYCKOPEHHOM

JBIKEHUU C HaydalbHOU
CKOPOCTBIO, PAaBHOHN HYIIIO;

H3y4eHUe JIBIDKEHUS
apuKa B BSI3KOU
JKHAJIKOCTH; H3YyUCHHE
JIBIDKEHUS Telna,
OpOIIIEHHOTO
TOPU30HTAIBHO.
OO0mBgcHenue OCHOBHBIX
NPUHIUIIOB IEUCTBUSA

TEXHUYECKUX  YCTPOMUCTB,
TaKUX Kak: CHUJOMET,
IEITHBIE " pEeMEHHBIE
nepegauyd  JABWXKECHUS; U
YCIIOBHM WX 0€30MMacHOro
UCTIOJIB30BaHUA B
MOBCEHEBHOM JKU3HH.
Pemenue pacu€rubix 3a1a4
C SIBHO 3aJJaHHOM
(m3nueckoilt MoJenpl
HCIIOIb30BAHUEM OCHOBHBIX
dhopmyi KHHEMAaTHUKH.
IToctpoenne u  aHanu3
rpaduKOB  3aBHCUMOCTEH
KUHEMATHYECKUX BEITHYHAH
oT BpEMEHH TUTS
PaBHOMEPHOTOU
PaBHOYCKOPEHHOI'O
NPSIMOJIMHEMHOT O

0 TIPUPOAHBIX U
COLIMAIBHBIX
00BEKTaX,
MHOT'000pa3uu
00BEKTOB Hu
SIBJICHUI
MIPUPOJIBI,  CBS3H
JKUBOH W HEXKHUBOU
TIPUPO/IBI, 0
HayKe, Hay4YHOM
3HaHUHU
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IBIDKCHHMA. Pacro3HaBanme
(bU3MIEeCKUX  SIBIICHHH B

yueOHBIX OTbITax u
OKpY Karolen JKU3HU:
paBHOMEpHOE u
PaBHOYCKOPEHHOE

MIPSAMOJUHEHHOE IBUKCHHE,
CBOOOJHOE mMajeHHE TelI,
JIBUKCHHE IO OKPYKHOCTH.
Omucanue MeXaHHYECKOIro

JIBHKCHUS c
UCTIONIb30BaHUEM

¢duznueckux BEJTMYMUH:
KOOpPJMHATA, MyTb,

MepeMeIieHne, CKOPOCTb,
yckopenue.  Pabora B

rpyImnmax pu
IJIAHUPOBAHUY,
IIPOBEICHUH u
UHTEpIpEeTaluu

pe3ysibTaTOB  ONBITOB U
aHaIM3e JIOTIOJHHUTEIBHBIX
UCTOYHUKOB HMH(OpMAIUU
10 TeMe

2.2

JnHamuka

[IpuHMIT ~ OTHOCHTENBHOCTH
lanunes.  IlepBblii  3aKoH

Hrrorona. HNuepunanbHbie
cucTeMbI oTcuéTa. Macca tena.
Cuna. [punun
cynepno3uimu cwi. Brtopoit
3aKOH HrroToHa JUTSE
MaTepuaibHON Toukd. Tpernit
3aKOH Hrrorona JUTSE

MaTepUaIbHBIX TOYEK. 3aKOH
BCEMHUpPHOTO TAroteHus. Cuna
TsokecTH. [IepBas kocMudeckas
CKOPOCTb.

CpaBHeHMe macc
B3aMMOJICHCTBYIONINX TEJI.
H3yuenue 3aBUCHMOCTH
CHJIBI yIpyrocTu oT
neopMaru; CpaBHEHUE CHIT
TpeHHUA TIOKOS, KaueHus u
CKOJIb)KEHUSI.

OOBsicHEHHE HEBECOMOCTH.
IIpoBeaeHue sKcrEpUMEHTA:
WCCIIEIOBAHNE 3aBHCHMOCTHU
cuI YIPYToCTH,
BO3HUKAIOIUX B MPYKUHE U
pe3nHOBOM o0Opasie, OT WX

O0namaronmin
NpPEACTAaBICHUEM O
COBPEMEHHOM
Hay4HOH  KapTUHE
MHUpA, JTOCTHXKEHHSIX
HAyKd U TEXHHUKH,
apryMEHTHPOBAHHO
BBIpaYKaroIINH
MOHUMaHue
3HAYEHUS] HAayKH B
JKU3HU POCCHHMCKOTO
00111ecTBa,
obecrieyeHnn ero

https://www.ya
klass.ru/

https://resh.edu
.ru/
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Cuna ynpyroctu. 3akoH ['yka.
Bec tena.

Tpenue. Buasl Tpenus (mokos,
CKOJIBKCHUS, KAUCHWS ).

Cuna tpenns. Cyxoe TpeHHe.
Cuna TpeHHUS CKOJBXKCHHUSA U

cuiia TPCHHUS TTOKOSL.
Koaddumment tpenmsa. Cura
COTIPOTHUBJICHUS npu

JBMKEHUU Tella B KMIKOCTH
WK Ta3e.

IToctynarensHoe u
BpalareinbHoe JIBUKEHHE
abCOFOTHO TBEPAOTO TETA.
MoOMEHT cuiIbl OTHOCHTEIBHO
ocu BpaieHus. [lnedo cubl.
Yenosus paBHOBeECHS
TBEpAOro Ttena. TexHuuyeckue
YCTPOWCTBA U MPAKTUYECKOE
MNPUMCHCHHEC! IOAIIMITHUKH,
JBIDKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB

nedhopmarimy; H3ydeHue
JIBUKCHHS Opycka o
HAKJIOHHOM TUIOCKOCTH;
HCCIIEOBAHUE YCIOBHA

paBHOBECHS TBEPAOTO TENA,
HUMEIONIET0 OCh BPAICHUSI.
OOBsicHeHHE OCOOEHHOCTEH
paBHOMEPHOTO H
PaBHOYCKOPEHHOTO
MPSAMOJIHUHEHHOTO JIBHKCHHS,
CBOOOJHOrO MajeHHs Tell,
JBMYKCHHUS 110 OKPY>KHOCTH Ha
OCHOBE 3akoHOB HrpIOTOHA,

3aKOHa BCEMHUPHOT0
TATOTECHUSL.

OO0OBbsicHeHnE OCHOBHBIX
NIPUHIUIIOB JIeCTBUSA
MOAIIUITHUKOB u Ux

MPAKTUYECKOTO IPUMEHEHUS.
OOBbsicHEHUE JIBIDKEHUSA
HUCKYCCTBEHHBIX CITyTHUKOB.
Pewienne pacuétHbix 3aa4 ¢
SIBHO 3aJIaHHOW (hU3UYECKON
MOJIEIBIO C HCIIOJIb30BaHHUEM
OCHOBHBIX 3aKOHOB U (hOpMyIT
JMHAMMKH.

PacniosnaBanme Qu3nueckux
SIBIICHUH B Y4eOHBIX OIBITAX
A OKpYXalolled  >KU3HU:
WHEpLHUs, B3aUMOJICICTBUE
Ten. AHamu3z  (UBMYECKHX
MPOLIECCOB U  SIBICHUH C
HCTOJIb30BAHHEM 3aKOHOB H
TIPUHITATIOB: 3aKOH
BceMupHoro Tsrorenus, 1, 11
n III 3akonsl HpioToHa,
TIPUHITUTI CYTIEPIIO3UITUH CHIT,

0e301acHOCTH,
TYMaHUTApHOM,
COIHANIBHO-
SKOHOMHUYECKOM

pazButum Poccum.
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MIPUHIAIT  PaBHONPABHOCTH

HHEPUIHATBHBIX CHCTEM
oTCcuéra
2.3 3aKOHBI COXpAHEHUS B Wmmnyibe MmarepuanbHoi | [IpoBeneHne SKcrepuMenTa: | Pa3BUBarOIIuiA u | https://www.ya
MeXaHUKe TOYKH (tema), CHCTEMBI | U3y4CHHUE aOCOIIIOTHO | MIPUMEHSIOIINI klass.ru/
MaTepHUaIbHBIX TOYEK. | HEYIPYTroro yaapa C | HaBBIKH https://resh.edu
WMmybe CHJIBI M M3MEHEHHE | MOMOMIBIO IBYX OJMHAKOBBIX | HAOJIOICHHMS, ru/
UMITYJIbCa Tena. 3aKOH | HUTSHBIX MAasITHUKOB; | HAKOTUICHHUS "
COXPaHCHHUS UMITYJIbCa. | MCCIICOBAHUE CBSI3H PaOOTHI | CHCTEMATH3AI[HH
PeaktuBHOe ABMWXKeHKE. PaboTa | CHITBI c U3MEHEHHEM | (haKTOB, OCMBICICHHUS
cuiabl.  MOIIHOCTh  CHJIBL. | MEXaHHWYECKON SHEPrHM Teja | OIbITa B
Kunernueckas SHEPIHs | HA TMPUMEpPEe  PACTSHKEHHS | €CTECTBCHHOHAYYHO

MaTepuatbHOU TOYKM.
Teopema 00  W3MEHEHHU
KUHETUYECKOU SHEPIUU.
ITorenumanbHas SHEpPrusl.

IlorennuannHast JHEPrUst
yIpyTo nehopMUpOBaHHOK
MPY>KUHBI. [TorenunanbHas
SHEPrus Tea BOJIM3H
MIOBEPXHOCTHU 3eMIIn.
[lorenumanbHbIe u
HEMOTEHIHAIbHBIE CHJIBI.
CBsi3b paboThI

HEMOTEHIUANBHBIX ~ CHI  C
U3MEHEHHEM  MEeXaHH4YeCKOU
SHEPTUH CUCTEMBI Tell. 3aKOH

COXPAaHEHUS  MEXaHW4EeCKON
SHEPIHH.

Ypyrue U HEYIIpyTrue
CTOJIKHOBEHMSI.

TexHndeckue ycTpoiicTBa H
MIPaKTHYECKOe  TPUMEHEHHE:
BOJOMET, KOIEP, NPYKUHHBIA
MUCTOJIET, ABMKEHUE PAKET

PE3UHOBOTO XKTYTa.
Onenka  aOCONMIOTHBIX |
OTHOCHUTENBHBIX
IOTPEIIHOCTEN  U3MEPEHUI
(U3NUECKUX BEJINYHH.
Pewienne pacuétHeix 3a1au ¢
SIBHO 3aJaHHOM (DH3MUYECKOM
MOJZENBIO C MCHOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U (hOpMyIT

JMHAMUKHA u 3aKOHOB
COXpaHEHUS.

Pemrenue KauyeCTBEHHBIX
3a7a4 c onopoi Ha
HU3YUYECHHBIE B pazneine
«MexaHuka» 3aKOHBI,
3aKOHOMEPHOCTH u

(hnuznueckue sIBICHUS.
Omnucanue  MEXaHUYECKOrO

JIBUKCHHUSI c
HCIOJIb30BaHUEM

(uznuecKux BEJINYHH:
HAMITYJIbC T€J1a, KHHETHUECKas
SHEprus, MOTEHIIUATbHAS
SHEprus, MeXaHU4YecKast
pabora, MEXaHUJIEeCKast

i MU TyMaHUTApHOHN
0051acTAX IMO3HAHUS,
HCCIIeI0BATEIICKON
NeATeITLHOCTH.

22



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MOIITHOCTb. Anamms
(DU3UIECKUX TIPOIECCOB |
SIBJICHUH C HCIOJb30BaHUEM

3aKOHa COXpaHEHUS
MEXaHUYECKOU SHEPruH,
3aKOHa COXpaHEHUS
HMITYJIbCa. OOmbsicHenue
OCHOBHBIX MIPUHIINTIOB

JEHCTBUS M TPaKTHUYECKOrO
NPUMEHEHUS  TEXHUYECKUX
YCTPOMCTB,  TaKUX  Kak:
BOJOMET, KONEP, NPY>KUHHBIN
IIUCTOJNET.

OO0mBsicHeHnE JIBUKCHUSA
paker ¢  omopod = Ha
U3yYEHHbBIE ¢duznueckue
BEJIMYMHBI u 3aKOHBI
MEXaHHKH.

Hcnons3zoBanue npu
MOJITOTOBKE  COOOIIECHUH O
MIPUMEHEHUHT 3aKOHOB
MEXaHHUKH COBPEMEHHBIX
UHQOPMAITMOHHBIX
TEXHOJIOTHI  JJI1  TIOHCKa,
CTPYKTYPUPOBaHUS,
UHTEPIIPETAIUN u
MIPEJICTaBJICHUS
nH(pOpMaIUH, KPUTHICCKUAN
aHaIM3 MOJTy4aeMoin
unpopmanuu  [IpoBenenue
KOCBEHHBIX M3MEpEeHHH,
HCCIE0OBAHUM 3aBUCUMOCTEN
(duznuecKux BEJINYHH,

MpoBEepKa  MPEMJIOAKEHHBIX
TUIIOTE3

Hroro no pazaeny 18

Pa3nen 3. MoJiekyasipaas pu3uKa U TEPMOTHHAMHUKA
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3.1

OCHOBBI MOJIEKYIISIPHO-
KHHETUYECKOW Teopuu

OcHOBHEBIE TOJIOXKEHUS
MOJIEKYJISIPHO-KHUHETHYECKON

TEOPUU U  UX  ONBITHOC
obocHoBanue. bpoyHOoBCKOE
TIBIDKEHUE. Huddysms.
Xapaxkrep JIBUKCHHUS u
B3aMMOJICHCTBUS YaCTHI]

BeniecTBa. Mojenu CTPOCHUS
rasoB, JHUJIKOCTEN U TBEPABIX
Ten U OOBSCHCHHE CBOWCTB
BEILIECTBA HA OCHOBE JTHX
mozene. Macca u pa3mMepsl

MOJICKYIL. KonuuectBo
BEILIECTBA. [TocTosiHHASK
ABorazpo. TemnoBoe
paBHoBecue. Temnepatypa u e€
HU3MEPEHUE. [Mxana

temrepatyp Lenscusa. Moaens
uacanmpHoro raza. (OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-
KUHETHYECKOU TEOpUU
HACaIbHOTO T'a3a.

AOCOoII0THas TeMIIEpaTypa Kak
Mepa CpeIHEeN KHUHETUYECKOH
SHEPTUU TEIIOBOrO JBHUKEHUS
YaCTHI] rasa. IIIxama
TeMIIepaTyp KenpBuHa.
l'azoBbie 3akoHBI. YpaBHEHUE
MenpeneeBa-Knaneiipona.

3akoH JanpToHa.
W3zonporieccbl B HJCaTbHOM
rase c ITOCTOSTHHBIM

KOJIMYECTBOM BEIIIECTRA.
I'paduaeckoe mpencrasiieHue
H30IPOLIECCOB: H30TEPMA,
n30x0pa, n3o0bapa.

TexHuueckue ycTpoucTBa U

IIpoBenenue B3KCIEpUMEHTA:
OTIpe/IeTICHIE MacChl BO3TyXa
B KIACCHOM KOMHare Ha
OCHOBE W3MEpeHH 00BEMa
KOMHATBl,  JaBICHUS W
TeMIIepaTypsl BO3yXa B HEll;
HCCIIEIOBAaHUE 3aBUCHMOCTH
MEeXIy napaMeTpaMu
COCTOSIHUSI ~ pa3peXeHHOro
rasa.

Onenka  aOCONIOTHBIX U
OTHOCHUTEIHHBIX
MOTPEIIHOCTEN  U3MEPEHUI
(hM3uuecKUX BEITMYWH.
OO0bscHeHne OCHOBHBIX
NIPUHIUIIOB nercTBUM
TepMoMeTpa U OapomeTpa U
yCcIoBH WX  0e30macHOro
HCTIONTE30BAHUS B
MMOBCEIHEBHOM KU3HU.
Pacrio3naBanme (¢uzndecKux
SIBIICHUH B Y4eOHBIX OIBITAX
U OKpYXarolehd  >KU3HU:

muddysus, OpOYyHOBCKOE
JIBIDKEHUE.

Onmcanue TETUIOBBIX
SIBICHUN C MCIIOJIb30BAaHUEM
(hmzrueckux BEJIMYMH:
JlaBJICHUE Ta3a, TeMIepaTypa,
CpemaHsIs KHUHETHYeCKas
SHEPTHUs Xa0THYECKOTO
JIBUOKEHUS MOJIEKYJI,
CpeTHEKBaIpaTUIHAS
CKOpPOCTBbMOJIEKYII.

Ananus (u3nIecKux
MPOLECCOB U  SABJIEHUH C
HCIOJIb30BAHUEM MKT,

JlesTenpHO
BBIpayKaroIui
MO3HABaTEJIbHBIC
WHTEPECHI B Pa3HBIX
MIPEAMETHBIX
obmactsax ¢ yu€Tom
CBOMX  MHTEPECOB,
CIOCOOHOCTE,
JIOCTUKEHUM.

https://www.ya
klass.ru/

https://resh.edu
.ru/

24



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MPaKTUYeCKOe  MPHMCHEHUE:
TEpMOMETp, OapoOMETP

Ta30BbIX 3aKOHOB, CBA3U

cpenHei KHUHETUYECKOU
SHEPTUu TEIJIOBOIO
JIBUKCHHS MOJIEKYT c

a0COFOTHOM TeMITepaTypoi.
Pemenne pacuérHeix 3aa4 ¢
SIBHO 3aJlaHHOMN (hU3MUecKoi
MOJIETIBIO C WCTIOJIh30BAHUEM
OCHOBHBIX TTonokennit MKT,
3aKOHOB u bopmyn
MOJIEKYIISIPHOHW (DH3HKH.

PaGora B rpymmax npum
IUTAaHUPOBAHUH, MPOBEACHUU

u UHTEPIPETALNH
pe3yabTaTOB  ONBITOB U
aHaJIM3€  JIOTIOJIHUTENBHBIX

MCTOYHUKOB WHPOPMAIUH T1O
TEME

3.2

OCHOBBI
TCpMOI[I/IHaMI/IKI/I

10

TepMoauHaMuyecKas CUCTEMA.
BryTtpennss SHeprus
TEPMOANHAMUYECKON CHCTEMBI
U c1I0cO0bI €€ N3MEHEeHHSI.

KonnuectBo  Temiotsl U

pabora.

BryTpennss SHEpPrus
OHOATOMHOT'O HJIEATILHOIO
raza. Buael Termonepenauu:
TETUIONPOBOTHOCTH,
KOHBEKIHA, M3ITyYeHHe.
VY nennHast TEINIOEMKOCTD
BEIIECTBA. KomnuuectBo

TEIUIOTHI TIPU TETUIoNepeaaye.
Ilonsatne 00  aguabaTHOM
npouecce. IlepBwiii  3aKoH
TepMoArHaMUKH. [IpuMeHeHne
MepBOTo 3aKOHA
TepMO)II/IHaMI/IKI/I K

IIpoBenenne sKkcrnepuMeEHTA:

U3MepeHue YAEIBHON
TEIJIOEMKOCTH BEIIIECTBA.
OrneHka  aOCOJIOTHBIX U

OTHOCHUTEJBHBIX
MOTPEIIHOCTENH  U3MEPEHUM
(u3NUECKUX BEJINYHH.
N3yuenue mopaeneil mapoBoi
TypOUWHBI, JIBUTATENS
BHYTPEHHETO CropaHus,
PEaKTUBHOIO JBUTATEISL.
OOmBsicHeHue MPUHIIAIIOB
JNEUCTBUS " YCJIOBUI
0€301acHOr0 HMCIOIb30BAHUS
B TNOBCEOHEBHOM  KHU3HH

JIBUTATEIIS BHYTPEHHETO
CTOpaHHs, OBITOBOr'O
XOJOAUIbHHUKA,

KoHmuIuoHepa.  OmnucaHne

Obnanaromuit
MIpe/ICTaBICHUEM O
COBPEMEHHOU
Hay4HOH  KapTUHE

MHUpPa, JOCTHKCHHSIX
HAyKH W TEXHHKH,
apryMEeHTHUPOBAHHO
BBIpaXKAIOIINI
IMOHUMAaHue
3HAaYeHWs] HAayKd B
XKU3HU POCCHUHCKOTO
00111ecTBa,
obecrieueHnn ero
0e30IMacHOCTH,
F'YMaHUTapHOM,
COIMAJILHO-
SKOHOMHYECKOM
passutuu Poccun.

https://www.ya
klass.ru/

https://resh.edu
.ru/
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nsomnporneccaM. [ padudeckast
HHTEpIpeTanus padoThI rasa.

Bropoii 3aKOH
TEPMOIUHAMHKH.
Heob6parumocTs

MIPOIIECCOB B MPUPOJIE.
TemnoBsie MAIIHMHEL
ITpunumnet NEUCTBUS
TEIIOBBIX MAIIIKH.

[IpeoOpazoBanusi SHEpruM B
TEIUIOBBIX MAalliHAaX.
Koadpdumment TTOJIE3HOTO
JIEUCTBUA

TEIJIOBOM MAaIlUHBI.

Huxn Kapuo u ero

KO3 pUIMeHT MOJIE3HOTO
JIEUCTBUS.

DKOJOTHYeCKre MpOoOIEMBI
TETJIO9HEPT € THUKH.

TexHuueckue ycTpoicTBa U
MIPAKTHYECKOE  TPUMEHEHHE:

CBOWCTB Te€l U TEIUIOBBIX
SIBICHUH C HCIIOJIb30BaHUEM
¢duznueckux BEJIMYUH:
JaBJICHHE T'a3a, TEMIEPaTypa,
KOJINYECTBO TEIUIOTHI,
BHYTPEHHSIS SHEPrusi, paboTa
raza. Pemenue pacuéTHbIX
33Ja4  C SBHO 3aJaHHON
¢u3nueckoii  Mojaenplo ¢
HCIIOJIb30BAaHUEM OCHOBHBIX

3aKOHOB u hopmyn
MOJIEKYJISIpHOW ~ (QUBHKH U
TCPMOJNHAMUKU.

Pemenue Ka4eCTBEHHBIX
3a7a4 ¢ Oomopol  Ha
HA3yYEHHBIE B pasneine
«MonekynspHas ¢u3uKa H
TEPMOJIUHAMUKA»  3aKOHBHI,
3aKOHOMEPHOCTH u

(uznueckue sBICHUS.
PaGora B rpymmax npum

JBUraTesb BHYTPEHHETO | aHallM3€  JOIMOJHHUTEIbHBIX
CrOpaHus, OBITOBOM | HCTOYHHKOB MH(OpMAIMU TIO
XOJIOAUIIBHUK, KOHJAHIIMOHED TeMe
3.3 ArperatHple COCTOSIHUS [TapoobpazoBanue u | [IpoBenenue skcnepumenra: | OOnamaronuii https://www.ya
BEIIECTBA. dazoBble KOHJeHcanus. lcmapeHue W | M3MepeHHe OTHOCHTENIbHOW | mpencraBieHneM o | klass.ru/
MEPEXOIbI kureHne.  AOCOMIOTHAs W | BI&KHOCTH Bo3ayxa. OleHKa | COBpeMEHHOM https://resh.edu
OTHOCHUTEJIbHAS BJIAKHOCTH | aDCOJIOTHBIX U | Hay4yHOHl  KapruHe | .Iu/
Bo3ayxa. HachlieHHBIH map. | OTHOCHUTENBHBIX MHUpA, JTOCTHXKEHHSIX

VY nenbHas TEIioTa
napooOpa3oBaHusl.

3aBUCHMOCTh  TEMIIEPaTyPhl
KUIICHUA oT JaBJICHUA.
TBépnoe TENO.
Kpucraminueckue u

amop¢HbIe Tena. AHU30TPOIIUS
CBOMCTB KpucTtauioB. JKuakue

IOTPELIHOCTEN  U3MEPEHUI
(pU3UUYECKUX BEIMYUHNH.

Nsyuenue CBOMCTB
HACBIIIEHHBIX Mapos,
croco0oB M3MEpeHHS
BIIQYKHOCTH

HaOmonenne kurmeHus npu
HOHIKEHHOM JIaBJICHMH,

HayKM MW TCXHHKH,
apryMEHTUPOBAHHO
BBIpaYKaroIINH
IIOHUMAaHHEC
3HAYCHUSA HAYKHU B
JKU3HU POCCHHMCKOTO
00111ecTBa,
obecrieyeHnn ero
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KPHUCTAJUTHL. CoBpeMeHHBIC
martepuanbl. IlnaBneHue wu
KpUcCTaJUIM3anvs. Y IeibHas

TeIIoTa TUTaBJICHUSL.
Cybmumarnwst. YpaBHenne
TETJIOBOTO OanaHca.

Texnuueckue ycrpoucTBa U
MIPAKTUYECKOE THUTPOMETP H
IICUXPOMETD, KaJIOPUMETP,
TEXHOJIOTHH IOy YEHUS
COBPEMEHHBIX MAaTEpHaJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U
HaHOTEXHOJIOI MU

HarpeBaHus ¥ IUIABJICHUS
KPHCTAIDTHYECKOTO
BEIIECTBA.

OO0BsicHEHHE MIPUHITUTIOB
JEeHUCTBHUS u YCIOBHI
0€30MacHOr0 HCIOIb30BAHUS
B  IIOBCEJHEBHOW  JKU3HU
TUTPOMETpA, TICHXPOMETPA,
KaJIOpUMETpa.

H3yuenune TEXHOJIOTUI
MOJIyYe€HUSI  COBPEMEHHBIX
MaTepuajoB, B TOM YHCIE
HaHOMaTepHaJoB.

Pemienne pacu€THeIxX 3a1a4 ¢
SIBHO 3aJaHHOM (DH3MUYECKOM
MOJIEbIO C UCTOJIb30BAHUEM

ypaBHEHUS TEIJIOBOIO
OajaHca.

Pemenmne KaueCTBEHHBIX
3aa4 ¢ OmopoM  Ha
M3Yy4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH Hu

¢usudeckue  SBICHUS  TIO
TEME.

PacnioznaBanue Qusnueckux
SIBJICHUH B Y4EOHBIX OMBITaX
U OKpYXarolehd  KU3HU:
negopmarnust TBEPABIX Tel,
HarpeBaHue M OXJIAKICHUE
TeJI, U3MEHEHHE arperaTHbIX
COCTOSIHMM  BellecTBa H
OO0BsSICHEHHE HMX Ha OCHOBE

3aKOHOB u dbopmy
MOJIEKYJISIPHOM ¢bu3uKy.
UcnonszoBanue
WHPOPMAIIMOHHBIX

TEXHOJIOTHI JJI1 TIOMCKa,

0e301acHOCTH,
TYMaHUTApHOM,
COIHANIBHO-
SKOHOMHUYECKOM

pazButum Poccum.
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CTPYKTYpUPOBAHUS,
HHTEPIpETAIUN u
MIPEICTaBICHUS UHPOPMAIUN
TIPH TTOATOTOBKE COOOIIECHUH
0 TPUMEHEHWH  3aKOHOB
MOJICKYJISIpHOW ~ (DUBMKH U
TEPMOJNHAMUKH B TEXHUKE U
TEXHOJIOTHSX

HUroro no pazaeny 24

Pasjnen 4. dnekTponnHaMuka

41 DNeKTpOoCTaTHKA 10 OnekTpusanus ten. | Pemenue KauecTBeHHBIX | OO0Jamarommii https://www.ya
Onektpuueckuid 3apsa. JIBa | 3amay ¢ omopoil  Ha | mpexactaBieHueM o | klass.ru/
BUJIA DIICKTPUYCCKUX 3apsJIOB. | U3yYCHHBIC 3aKOHBI, | COBPEMECHHOM https://resh.edu
IIpoBOHMKH, IHUAIEKTPUKUA U | 3aKOHOMEPHOCTH U | HAy4HOHU KapTHHE | .Iu/
MOJTYTIPOBOAHUKH. 3akoH | (usnueckue SBJICHHS | MDA, JTOCTIKEHHIX
COXPAHCHHUS DIICKTPUYECKOTO | BIEKTPOCTATHKH. HAyKW W TEXHUWKH, | https://www.ya
3apsa. HampspkénHocts | Pacno3naBanue ¢usuyeckux | aprymentupoBanHo | klass.ru/
ANIEKTPUYECKOTO MOJIS. | SIBJIGHUH B y4eOHBIX OMBITAX | BBIPaXKAIOIIWI https://resh.edu
[MpuanUn CYNEPIIO3NIUK | 1 OKPYXAaIOIIeH  JKM3HU: | IOHMMaHHE ru/
JIEKTPUUECKUX IOoNel. JIuHuu | anexrpusanus TEl, | 3HAUCHUsI HAyKu B
HaOpsHKEHHOCTH B3aMMOJICUCTBUE 3apSAJI0B M | )KU3HU POCCHUMCKOIO
ANEKTPHUYECKOTO TIOJISI. OOBsICHEHHE WX Ha OCHOBE | OOIIecTBa,
Pa6ora CHJI | 3aKOHOB u ¢dopMmyn | obecrieueHUH ero
ANIEKTPOCTATHUECKOTO  TOJISL. | DJIEKTPOCTATHKH. 0e30macHOCTH,
Ilorennuman. Pasnocts | Onncanue W3YyYCHHBIX | TYMAaHUTAPHOM,
MOTEHIMATI0B. [IpOBOJTHUKM W | CBOWCTB BEIECTBA U | COIMAIBHO-
JDJIEKTPUKH B | DJIEKTPUYECKUX SIBICHHH C | 3KOHOMUYECKOM
ANIEKTPOCTATHUECKOM  TIOJIE. | UCTIOJIb30BAaHHEM passutun Poccun.
Jnsnexrpudeckas busHyecKnx BEJINYMH:
MIPOHHUIIAEMOCTb. ANEKTPHYECKHN 3apsig,
OneKTpoEMKOCTh HaNPsKEHHOCTh
Konnencarop. JNEKTPUYECKOTO TOJIs,
OJeKTPOEMKOCTh  IIOCKOTO | HOTEHLIHUAI, pasHoOCTb
KOHZIEHCaTOopa. OHeprus | IOTEHINAJIOB,
3apsDKEHHOTO  KOHJICHCATOPA. | AJIEKTPOEMKOCTb.
TexHndeckue ycTpoiicTtBa U | AHanu3 ¢bu3nuecKux

MPAKTUYCCKOC IIPUMCHCHUC!

IIPOLIECCOB M SIBIEHUH C
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JNIEKTPOCKOII,  JJIEKTPOMETD,
JNIEKTPOCTaTUYECKas 3allnTa,
3a3eMJICHUE
3JIEKTPONIPHUOOPOB,
KOHJIEHCATOp, KOITMPOBAJIBHBIN
anmnapar, CTpyWHbII IIPUHTED

HCIIONTE30BaHUEM
(hM3UIECKUX 3aKOHOB: 3aKOHA
COXPaHEHUS AIIEKTPUIECKOTO
3apsna, 3akoHa Kymnona.

PaGora B rpymnmax npu
aHAJIN3E  JIOTIOJIHUTEIIbHBIX
HWCTOYHUKOB HMH(MOPMAIUN U
[IOATOTOBKE COOOIIEHUH O

MIPOSBIICHUU 3aKOHOB
3NEKTPOCTATUKU B
OKpY’KarIlled  KU3HU U

MMPUMEHCHNUU UX B TCXHUKE

4.2

ITocrosHHbIN
3JIEKTPUUECKUN TOK.
Toku B  pa3nUUYHBIX
cpenax

12

DNEeKTPUIECKUN TOK. Y CIOBHS
CYIIIECTBOBAHUS
ANEKTPUIECKOTO TOKa.
Hctounuku Toka. Cuiia TOKa.
ITocTOSIHHBIN TOK.

Hanpsixenue.

3akoH Oma Juisl ydyacTKa LICTH.
DIEeKTPUIECKOE
COTIPOTHBJICHHE.

VY nensHoe COTIPOTHBIICHHE
BemiecTBa. IlociegoBarensHoe,
napajuleIbHOe,  CMEIIaHHOe

COEAMHEHHE POBOAHUKOB.
Pabota snexkTpruueckoro Toka.
3akoH xoyms-Jlenna.
MoOIIHOCTE  3NEKTPUIECKOTO
TOKa. DIEKTPOJBIKYILAs CHIIa
W BHYTPEHHEE COMPOTHBIICHUE
HMCTOYHMKA TOKa. 3akoH Oma
JUIE  TIONHOH  (3aMKHYTOH)
3JIEKTPUUECKOHN 11(S0178
KopoTtkoe 3ambikaHue.

DJeKTpoHHas MPOBOJUMOCTD
TBEPABIX METaJJIOB.
3aBUCHMOCTh COTIPOTHBIICHHUS

IIpoBenenue sKcHIEpUMEHTA:
U3y4ycHue CMEIIIaHHOTO
COCIMHEHUS PE3UCTOPOB;
usMmepenue JJIC ucrouHmka
TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHHUS;
HaOII0/IEHUE AIEKTPOIU3a.
Onenka  aOCONMIOTHBIX |
OTHOCHUTENBHBIX
MOTPELIHOCTE  M3MEpEHUi
(U3NYECKUX BEJNYHH.
OOmbsicHeHue MIPUHIIAIIOB
EUCTBUA u YCJIOBUI
0e30macHOr0  IPUMEHEHHS
aMIepMeTpa,  BOJBTMETPA,
peocTara, UICTOYHUKOB TOKa,
JJIEKTPOHArpeBaTeNbHBIX U
ANIEKTPOOCBETUTENBHBIX
nprudopOB, TepMOMETpa
COIIPOTHBJICHHUSI, BAKYyMHOTO
O3,  TEPMUCTOPOB U
(hOoTOPE3UCTOPOB,
MOJTYTTPOBOJHUKOBBIX
IMOOB, TaJIbBAHUKH.
Pemenue pacu€rHbIX 3aj1ay C

O06nanatomuit
MIpe/ICTaBICHUEM O
COBPEMEHHOU
Hay4HOU KapTUHE

MHpPa, JOCTIKEHUIX
HayKd U TEXHHUKH,
apryMEHTUPOBAaHHO
BBIPAKAFOIIUI
MIOHUMaHUE
3HAUYCHUS HAyKH B
KU3HH POCCHICKOro
00111eCcTBa,
obecriedeHnn ero
0€301aCHOCTH,
TYMaHHUTaAPHOM,
COLIMANIBHO-
SKOHOMHUYECKOM
pa3Butuu Poccum.
ITpumensromuii
3HAHUS
€CTECTBEHHBIX u
COIMMANBHBIX  HAaYK
TUIS pa3yMHOTO,
OepexXITUBOTO
MIPUPOIOTIOIH30BAHH

https://www.ya
klass.ru/

https://resh.edu
.ru/
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METaJJIOB OT TEMIIepPaTyphI.

CBepXIpOBOIUMOCTb.
DJeKTpUUYECKHUHA TOK B
BaKyyMe. CgoiicTBa
AJIEKTPOHHBIX MYYKOB.
[NonynpoBogHUKH.

CoOcTBeHHasT W TNpUMecHas
IIPOBOJUMOCTD
MOJYNpOBOAHUKOB. (CBoiicTBa
p-n-nepexona.
[TonynpoBogHUKOBEIE
pUOOPEI. DINEKTPUIESCKHUIA TOK
B pacTBOpax M pacIulaBax
3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS

SIBHO 3aJaHHON (hHU3HUIECKOMH
MOJIETIBIO C WCTIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMyIT
TEMBI «ITocTosiHHBII
SIIEKTPUUECKUNA TOK».
PacnoznaBanue Qusnueckux
SIBICHUH B Y4€OHBIX OMBITaX
A OKpYXarolled  >KHU3HU:
3NeKTpudecKas
MIPOBOAMMOCTb,  TEIJIOBOE,
CBETOBOE, XUMHYECKOE,
MarHuTHOE JICHCTBHS TOKA.
Ananuz NEKTPUUECKUX
SIBICHUM W TPOLECCOB B
LEMAX TOCTOSHHOTO TOKa C

JUCCOLUAIMS. DIEKTPOIH3. UCIOJb30BaHUEM  3aKOHOB:
OnexTpuyeckuil TOK B raszax. | 3akoH OMa, 3aKOHOMEpPHOCTH
CaMoCTOATENBHBIN U | IOCIEN0BATENBEHOTO u
HECAMOCTOSITENBHBIA  pa3psl. | HapaIeIbHOIO COEIHMHEHHUS
Monuus. I1nazma. MIPOBOJHUKOB, 3aKOH
Texuuueckue ycrpoiictBa u | xoynsa-JIenua.
MpakTU4Yeckoe mnpuMeHenue: | OnmcaHue H3yYCHHBIX
ammepMeTp, BOJIbTMETp, | CBOWCTB BEIIECTB u
peocTaT, HWCTOYHUKH TOKA, | SJIEKTPUYECKUX SBICHUH C
3JIEKTpOHArpeBaTesIbHbIE HCHOJIb30BaHUEM
puOOPEI, (buznveckux BEJIMYMH:
3EKTPOOCBETUTEIbHBIE JNEeKTPUYECKU 3apsj, cuiia
pudopEI, TEPMOMETp | TOKa, IIEKTPUIECKOE
COIIPOTHBIICHUSI, BaKyyMHBIH | HaNpsDKEHHUE, IEKTPUIECKOE
JTO], TEPMHCTOPBI U | CONPOTUBIIEHNE,  Pa3HOCTb
(hoTopesucTopsl, noreHuuanos, IJC, pabora
MIOJIyIPOBOJHUKOBBIA  JMOJ, | TOKa, MOIIHOCTbH TOKa.
rajabBaHUKA Hcnons3oBanue
WHPOPMAIIMOHHBIX
TEXHOJIOTMH JUId  IIOMCKa,
CTPYKTYPHUPOBaHMUS,
MHTEPIIPETALNN u

i B
00IIIECTBEHHOM
MPOCTPAHCTRBE.

OBITY,
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npecTaBiIeHus: HHpOopMaIuu
TIPH TTOATOTOBKE COOOIIESHUH
0 TpPUMCHCHUU  3aKOHOB
MOCTOSIHHOT'O TOKA B TEXHUKE
U TEXHOJIOTHUSIX

Wroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO | 68
YACOB I10 ITPOI'PAMME
11 KVIACC
HaumenoBanne OcHoBHBIE BU/IbI
KoumuecTBo BocnurarenbHas
Ne n/m | pa3nesioB " TeM | o IIporpammHoe coaep:kanue JeATeJTbHOCTH paGora 0P
Y4eOHOro npeaMera 00y4aoIuXxcs
Pa3nea 1. DnekTponHaMuKa
1.1 Mar»urHoe 1moJie. 11 ITocTostuHBIE Marauthl. | [IpoBeaenue skcrnepumenra: | OOmamgaromuit https://www.ya
DneKTpoMarHuTHAS B3auMosieiicTBHE MOCTOSIHHBIX | U3yYCHWE MArHUTHOTO TOMs | mpejcTaBieHuem o | klass.ru/
WHTYKIUS MarHuToB. MarHuTHOE TMOJE. | KATYIIKH c TOKOM; | COBPEMECHHOM https://resh.edu
BekTop MarHuTHOM MHAYKIMHU. | UCCIIEIOBAHUE JICUCTBUS | HAYYHOMU Kaptuue | .ru/
[Mpunmn CYIEPIO3UIUH | TIOCTOSIHHOIO MarHuTa Ha | MHpa, JOCTIKeHWsX | hitps://www.ya
MarHuTHBIX moned. JluHum | paMky c TOKOM; | HAyKH ¥ TexHukH, | klass.ru/
MarHUTHOM HHIYKIMH. | UCCIIEI0BAHNE SIBJICHUS | aprymenTupoBanHo | https://resh.edu
Kaptuna nuHMII MarHMTHOM | 3MEKTPOMAarHUTHOM BBIPAXKAFOIIUI ru/
WHAYKIAWA TIONIS TIOCTOSIHHBIX | WHAYKITUH. MMOHUMaHUE
MarHuToB. MarnutHoe mone | OneHka  aOCONIOTHBIX W | 3HAYEHHsS HAyKd B
MIPOBOIHMKA ¢ TOKOM. KapTrHa | OTHOCUTENTBHBIX XKHU3HU POCCHUHUCKOTO
JUHAN WHAYKIMA MarHATHOTO | MOTPENIHOCTEH  M3MepeHuil | oOriecTsa,
MOJIA  JJIMHHOTO  MPSMOTO | (DM3MYECKUX BEJTMYHWH. obecriedeHnn ero
MPOBOJHHKA W 3aMKHYyTOro | OOBsicHeHue MPUHIMIIOB | OE30MacHOCTH,
KOJIBIIEBOTO MIPOBOJIHUKA, | NEHCTBUS u YCIIOBHH | TyMaHUTapHOM,
KaTymku ¢ TOKOM. OIBIT | 0€30MacHOr0  MPUMEHEHHUS | COMAIBHO-
Opcrena. BsaumogeiicTBre | MOCTOSIHHBIX Mar"uroB, | 5KOHOMHYECKOM
IIPOBOTHUKOB C TOKOM. 3EKTPOMAarHUTOB, pasButuu Poccum.
Cuna Awmmnepa, e€ MOAydb U | 3JIEKTPOJBUIATEINS,
HaIpaBJICHUE. YCKOpHUTENEH 3JEMEHTapHBIX
Cuna Jlopenma, e€ MOIynb W | 4aCTHII, UHIYKIIMOHHOUN
HarpaBJieHHE. JIBmxeHue | meuu.
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3apsiKEHHON YaCTHUIIbI B
OJTHOPOJTHOM MarHWTHOM TIOJIE.
Pa6ora cuiel JlopeHiia.
SIBieHMe  BJIEKTPOMAarHUTHOM
naaykoud.  [lotok  BekTopa
MAarHUTHOW MHITYKIIUH.
DIEeKTPOABIKYIIIAs cuia
WHAYKIIAH. 3axkoHn
SIEKTPOMATHUTHON HMHIYKIIUU
®@apages.

Buxpesoe ANEKTPUUECKOE
oJie. DNEeKTPOIBIKYIIAst CHITa
WHAYKIIUU B IIPOBOJHHKE,
IBWOKYIIEMCS TIOCTYIaTeIbHO
B OZHOPOJHOM MAarHUTHOM
Toe.

IIpaBuno Jlenna.

NHIyKTUBHOCTB. SIBnenue
CaMOWHIYKIIHH.
DIEeKTPOABIKYIIIAs cusa
CaMOWHIYKIIHH.

OHepruss MAarHUTHOTO  IIOJIA
KaTYIIKH C TOKOM.

DIeKTPOMarHuTHOE ToJie.
TexHuueckue ycTpoiicTBa u
[IPaKTHYECKOe  TpPUMEHEHHE:
[IOCTOSTHHBIE MarHuThl,
3JIEKTPOMArHHTHI,

3JIEKTPOABUIATEINb,

YCKOPUTENN  3JIEMEHTapHBIX
YacTHll, UHIYKIIMOHHAS 11€4b

Pemenne pacy€THbIX 3a7a4
Ha TpuMeHeHHe (HopMyn
TeMbl «MarHuTHoe TOJE.

DIeKTpOMarHUTHAS
HHAYKLHSD.

Pemenue KayeCTBEHHBIX
3a4a4 ¢ OmoOpoM  Ha
H3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU u
¢usnueckue SBICHUS TEMBI
«MarnutHOE oJie.
OJNIeKTpOMarHuTHas
AHIAYKIAS.

OnpeneneHrue HapaBiICHUS
BEKTOpa WHAYKLIUN
MAarHuTHOI' o T10JI

IMPOBOJHHUKA C TOKOM, CHJIbI
Awmnepa u cuibl JIopeHna.
Pacmo3naBanme (¢uzndecKux
SIBIICHUH B Y4eOHBIX OMBITax
A OKpYXarolled  >KU3HU:
B3aMMOJCHCTBUEMArHUTOB,

3JIEKTPOMArHUTHAS
WHIYKIHS, JIeNCTBHE
MarHUTHOTO TTOJIS Ha

MPOBOJHUK C TOKOM |
JIBUOKYILUKCS 3aps/l.

AHanmu3 3IEKTPOMATrHUTHBIX
SIBJICHUM C HCIONb30BAaHUEM
3aKOHa  3JIEKTPOMAarHUTHOMN
UHIYKIUU. Onucanue
HU3YYEHHBIX CBOMCTB BEUIECTB
)51 OJICKTPOMArHuTHLIX
SIBIGHUH C WCIIOJIb30BAaHUEM
(husznueckux BEJIMYUH:
WHAYKIOHUA MarHuTHOT'O IT1OJIA,
cuia Amrepa, cuna Jlopena,
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WHAYKTABHOCTh  KATYIIKH,
SHEPTrHusl DJIEKTPUUECKOTO U
MAarHUTHOTO MOJei

HWroro no pazneny 11
Paznen 2. KosiebaHusi 4 BOJIHBI
2.1 MexaHuueckue |9 Konebarenbuas cucrema. | MccinemoBanne mapamerpoB | OGmagaronmii https://www.ya
3JIEKTPOMAarHUTHBIE CBoOOIHBIE ~ MEXaHWYCCKUE | KojeOaTenbHON cucTeMbl - | mpeacraBieHuem o | klass.ru/
KoneOaHus konebaHusi. ['apMoHMYeckue | mepuona, YacTOTHI, | COBPEMEHHOI https://resh.edu
konebanus. Ilepuoa, gacrora, | aMILIUTY b u ¢ba3bl | HayuHO# ~ KapTuHe | .ru/
aMIITyna ¥ gasa konedaHuil. | konedaHuit (IpY>XMHHBIH | MHpa, JOCTIKECHHUSIX
IIpy>xuHHBII MAasITHUK. | W/WJIH MaTeMaTU4YEeCKUN | HAyKH U TEXHHUKH,
MaremaTndecKkuii ~ MasTHUK. | MasTHHK). Habmonenne | apryMeHTHpPOBaHHO
YpaBHEHHE  TapMOHMYECKHX | 3aTyXarOLINX KoJeOaHWA. | BEIpAXKAFOIIAN
KoJIeOaHuil. [IpeBpaienue | MccnenoBanue CBOICTB | MIOHUMaHUE

SHEPTUU TPU TAPMOHHYCCKHX
konebanusax. KosebarenpHbIi
KOHTYP. CBo0OoOHbIE
3JIEKTPOMAarHUTHBIC KOJICOaHUS
B HIEAIBLHOM KojebaTeIbHOM

KOHType. AHaJOTHS MEXIy
MEXaHNYCCKUMU u
3JIEKTPOMAarHUTHBIMHU

KOJIEOaHUSIMH. Dopmyna
Tomcona. 3akoH cOXpaHEHHUS
SHEPTUU B nAeaTbHOM
KoJeOaTebHOM KOHTYpe.
IIpencrasnenue 0
3aTyXaroUUX KOJICOAHMSIX.

BLIHY)KI[GHHLIG) MECXaHHUYCCKHE

KoseOaHusI. Pe3onanc.
BriHyX/1eHHBIE
3JIEKTPOMArHUTHBIE
konebanus. [lepeMeHHBII TOK.
CunycoumanbHbINA
MepeMeHHbI TOK. MOIIHOCTh
[IEPEMEHHOTO TOKa.

AMIUTMTYTHOE U ACHCTBYIOIIEE

BBIHY>KJCHHBIX KOJI€OaHUH.
Habmonenue pezonanca.
IIpoBenenue sKcHIEpUMEHTA:
UCCIIEIOBAHUE 3aBHCHUMOCTH
IeproAa MAaNbIX KOJleOaHun
rpy3a Ha HUTH OT JJIUHBI
HUTH ¥ MaccChl Ipy3a;
HCCIIeIOBaHUE TIEPEMEHHOT0
TOKa B LenH u3
MOCTIEI0BATENBHO
COEMHEHHBIX KOH/IEHCAaTOopa,
KaTyILIK{ U PE3UCTOPA.
Onenka  aOCONIOTHBIX |
OTHOCHTEIBHBIX
MOTPELIHOCTE  M3MEpEHUi
(U3NIECKUX BEJINYHH.
OOmbsicHeHue MPUHIIAIIOB
JNEUCTBUSA u YCJIOBHIA
0e30macHOr0  IPUMEHEHHS
ANEKTPHIECKOTO 3BOHKA,
reHeparopa  TEPEeMEHHOTo
TOKa, JIMHUHA
JNEKTpoTepeaad.

3HAYCHUS HAayKH B
KU3HH POCCHICKOro
00111eCcTBa,
obecrieueHnn ero
0€e301acHOCTH,
T'YMaHUTapHOM,
COIHANIBHO-
SKOHOMHUYECKOM
passutun Poccun.
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3HAYCHUE CHWJIBl TOKa W
HamnpspxeHus. Tpanacdopmarop.
[IpousBoacTBo, mepemada U
MOTpeOICHUE DICKTPUICCKOU
SHEPTHH. DKOJIOTHYECKHE
PUCKHM TP MPOU3BOJICTBE
anekTpo3Hepruu.  KymnbTypa

HCIOJIb30BaHUS
3NEKTPO3HEPTUU B
MTOBCETHEBHOM JKU3HU.

TexHuueckue ycTpoiicTBa u
MPaKTUYECKOE  MPUMEHEHUE:
3JIEKTPUUECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOIO TOKA,
JIMHUY 3JIEKTpOIepenay

Pemnienue pacu€tHbIX 3a71a4 C
SIBHO 3aJaHHON (hHU3MUIECKOMH
MOJIEJIBIO C HCTIONb30BAaHUEM

OCHOBHBIX 3aKOHOB u
thopmy, OTIMCHIBAIOIIINX
MEXaHHUYECKUE u
3JIEKTPOMArHUTHEIC
KoJeOaHusI.

Onucanne MEXaHUYECKHX U
ANIEKTPOMArHUTHBIX
KoJebaHuit c
HCTOb30BaHHEM
¢duznueckux BEJIMYUH:
MEPUOT u gyacrora

KoJeOaHuil, aMIuMTyga |
¢daza konebaHuH, 3apsin H
CHJIa TOKa B TAPMOHHUYECKUX
ANIEKTPOMArHUTHBIX
KOJIEOaHUsX. Pemenne
Ka4€CTBCHHBIX 3aJda4 C
ONopoil  Ha  U3y4YCHHBIE
3aKOHBI,  3aKOHOMEPHOCTH,
OTMCHIBAIOIINE
MEXaHUYCCKHUEC u
ANIEKTPOMarHUTHbIE
KoJieOaHusl.

PaGora B Trpymmax 1pu
TUIAHUPOBAHUH, MPOBEIACHUN
u UHTEpIpETAIN
pe3yJabTaTOB  OMBITOB, U
aHaiM3e  JIOMOJIHUTENBHBIX
HUCTOYHUKOB MH(POPMALIUNH 110
TeMe

2.2

Mexanunueckue

QJICKTPOMArHUTHBIC

BOJIHBI

BOJTHBI.
Untepdepenuns u nudpakius
MEXaHUYECKUX BOJH.

3ByK. CkopocTh 3ByKa.

Habmonenne otpaxeHus u
BBICOTHI TOHA C aMILTUTYION
M YacTOTOM  KoJieOaHHiA,
3BYKOBOTO pe3oHaHca.

O06u1anaroruii
MPEACTABICHUEM
COBPEMEHHOM

https://www.ya
klass.ru/

https://resh.edu
.ru/
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I'poMkocte  3Byka. Beicota
TOHA. Tembp 3BYKa.
ONEeKTpOMarHuTHBIE BOJIHBI.

VYcnosus U3ITy4YEHHUS
JIEKTPOMArHUTHBIX BOJIH.
Bsaumnas OpUEeHTalus

BektopoB E, B, wu B
3JIEKTPOMArHUTHOU BOJIHE.
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpakeHUeE,
MIPEIOMIICHUE,  MOJIApU3aLys,
Tupakyst, WHTEPPEPEHITHSL.
CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH.

IIlkama  2JIEKTPOMArHUTHBIX
BOJIH. IIpumenenue
3NeKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY.

[IpyHOKIEL ~ paguOCBI3M H
TeneBuaeHus. Panuosokanus.
DIIEKTPOMarHuTHOE
3arps3HEHNE OKpY>Karolen
CpPEIBbL.

TexHuueckue ycTpoicTBa u
MIPAKTUYECKOE  TPUMEHEHHE:
MY3BIKaJIbHbIE HWHCTPYMEHTHI,
yIIBTpa3ByKOBasg JHarHOCTHUKA
B TEXHHMKE M MEIULMHE, pajiap,

HccnenoBanue CBOWCTB
JMEKTPOMAarHUTHBIX  BOJIH:
OTpakCHUE, MPEIOMIICHHE,
moysApu3anus, UG PaKIys,
naTepdepernma. MzyueHnne

YCJIOBUIA V3ITY4YEeHUS
SJEKTPOMATHUTHBIX  BOJIH,
B3aUMHOU OpHUEHTAlIUU

BektopoB E, B, u B
3JEKTPOMATHUTHOW  BOJIHE.
N3yuenue NPUMEHEHUSA
3NIEKTPOMATrHUTHBIX BOJH B
TEXHHKE U OBITY.

OOnbsicHeHue MPUHIMIIOB
JeUCTBUS u YCIOBUA
0e30macHoro  IPUMCEHEHHUS
MY3BbIKAJIbHBIX
HHCTPYMEHTOB,
YIIBTPa3BYKOBOU
JUArHOCTHKU B TCXHHUKE U
MeAULUHE, panapa,
panuonpuéMHUKa,
TEJIEBU30pa, AHTEHHBI,
tenedoHa, CBUY-nieun.
Pemenne  pacuétHBIX UM

Ka4€CTBCHHBIX 3aga4 C
OIIOpOMl  HAa  U3y4YEHHBIE
3aKOHBl M 3aKOHOMEPHOCTH,

u MIPEIOMIIEHHUS], | OTIHCHIBAIOIINE
UHTEpPEPEHIINU U TUPPAKIUK | PaclipOCTpaHEHHE
MEXaHUYECKHUX BOJIH. | MEXaHUYECKHX u
HaOuroienue CBsA31 rPOMKOCTH | JIGKTPOMAaTrHUTHBIX — BOJIH.
3ByKa Hcnons3oBanue
paavonpuéMHUK, TEJICBU30p, | MHOOPMAIMOHHBIX
anTeHHa, tenedon, CBU-neup | TexHomormii IS TIOUCKA,
CTPYKTYPHUPOBAHUS,
WHTEPIPETAINA u

MHpa, TOCTKECHHIX
HAyKl W TEXHUKH,
apryMEHTUPOBAHHO
BBIpaXKaroui
MMOHUMaHUE
3HAYCHHsS] HAyKd B
JKU3HH POCCUMCKOro
o0I111ecTBa,
obecrieyeHun ero
0e30MacHOCTH,
TYMaHUTAPHOM,
COIMAIBFHO-
SKOHOMHUYECKOM
paszButun Poccun.
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npeacTaBiIeHus: HHGopMaIuu
TIPH TTOATOTOBKE COOOIIESHUH
00 WCTIOJIb30BaHUH
JJIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE.

VYdyactie B JucKyccuu 00
3NIEKTPOMAarHUTHOM
3arps3HEHUM  OKPY’Karolen
cpeapl.

PaGora B rpymmax npu
IUTAHUPOBAHUH, TPOBEICHUU
u HUHTEPIpETAIUN
pe3yJIbTaTOB  OIBITOB  H
aHaliM3e  JIOTIOJHHUTENBHBIX
HCTOYHUKOB HH(POPMAIIUH IO
TeMe

2.3

Omnruka

10

I'eomerpuueckas OIITHKA.
[IpssmonuueitHnoe

pacmpocTpaHeHUE CBETa B
oAHOpoaHOM cpene. JIyu cBera.
ToueuyHbli HMCTOYHHUK CBETA.
OtpaxeHne cBeTa. 3aKOHBI
oTpaxeHus csera. [Toctpoenue
U300paKCHUH B IUIOCKOM
3epkane. IIpenomnenue cpera.
3aKOHBI MPEIOMJICHUS CBETa.

AOBCOIIOTHBIN nokasareib
MPETIOMIICHHSL. IlomHoE
BHYTpPCHHEE OTpakKeHHE.

IIpenenbHbIil  yroa IOJHOTO
BHYTPEHHETO OTPaKCHUSI.
Hucnepcust ceta. CloXHBIN
cocrtas 6emoro cBeTta. L[BeT.
Cobwuparorue u
paccerBaromiye JIUH3bL. TOHKas
nuH3a. DOKYCHOE PacCTOSIHHE
U OITUYECKasi CHJla TOHKOM

N3yuenue sBIIEHHS TOJIHOTO
BHYTPEHHETO OTPAKEHUS, ET0
MIPUMEHEHNUS B CBETOBOJE.
N3yuenue MOJeNen
MHKPOCKOIIa, TEJIECKOTIA.
Ilomyuenne  cnektpa ¢

ITOMOIIIBLIO MIPHU3MBI u
TUQPaKIUOHHON  PelETKH.
Usmepenue IoKasareis
MPETOMIICHUS CTEKIIA.
Uccnenosanne CBOMCTB
H300paKeHUH  OT  JBYX
cUH(]A3HBIX KOTECPEHTHBIX
HUCTOYHHUKOB.

Vcnosue HaOJIIOIEHUS

[JIaBHBIX MAaKCHMYMOB TpHU
najgcHu

MOHOXPOMAaTHYECKOTO0 CBETA
Ha TU(PAKITHOHHYIO
pelETKy. Ananus
ONTHYECKUX  SBJICHUM C

PaszBuBarommii u
MPUMEHSIOIINNA
HaBBIKU
HaOIIOACHHS,
HAKOTUICHUS "
CHUCTeMAaTH3aIUN
(haKTOB, OCMBICICHHUSI
OTIbITa B
€CTECTBEHHOHAYYHO
U U TyMaHUTApHOUI
00/1acTAX IMO3HAHUS,
HCCIIeIOBATEIHCKON
JIeSATEIIEHOCTH.

https://www.ya
klass.ru/

https://resh.edu
.ru/
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JIUH3BI. Tloctpoenue
M300paKCHU B COOMPAOIIIX
U  pacceMBAOIIMX  JIMH3aX.
@dopMyna  TOHKOH  JIMH3BL

VBenuueHue, JTaBacMoe
JIMH30H.

[penenst MPUMEHUMOCTH
reoOMEeTPHUUYECKOUN ONTUKHU.
Bonnosas OINTHKA.
Wntepdepenuns CBeTa.
KorepeHTHBIE HCTOUHUKH.
YcnoBus HaOJII0 ICHHS

MakKCUMyMOB U MHUHHMYMOB B
nHTEp(PEepeHIIMOHHON KapTHHE
oT TIBYX cuH(pa3HBIX
KOTCPCHTHBIX UCTOYHUKOB.
Hudpaxus CBeTa.
JdudpakunoHnas peméTka.
Ycinosue HaOIroIeHNS
TJIaBHBIX MaKCHUMYMOB npu
naJICHAN
MOHOXPOMAaTHYECKOTO  CBETa
Ha TUPPAKIUOHHYIO PEHIETKY.
B JIMH3aXx.

OObsicHEHHE NPUHIUIIOB
JIEVCTBUS u YCJIOBUM
0e3omacHoro PUMEHEHHUS
OYKOB, JyNbI, ¢oToanmapara,
MPOEKIUOHHOTO amnmnapara,
MHKPOCKOIIA, TEJIECKOIIa,
BOJIOKOHHOM OIITHKH,

T paKIHOHHOMI pemeéTky,
MOJIIPOUIA.

Pemienne pacu€THbIX 3ajau c
SIBHO 3a/laHHOM (pU3MUECKON
MOJIETIBIO C HCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB M (hopMyl

WCTIONIF30BAaHUEM  3aKOHOB!
3aKOH MPSAMOJMHEUHOTO
pacnpocTpaHeHUs CBETa,
3aKOHBI OTPaKEHUS CBeTa,
3aKOHBI MPETIOMJICHHSI CBETA.

Onwucanue ONTUYECKHIX
SIBJICHUH C HCIOJb30BaHUEM
(hm3mIecKuX BEIIMYHNH:

(okycHOe paccTosSHHE U
OTITHUYECKAS CHJTA JIMH3BI
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reoOMETPUUYECKON ONTHUKH.
Iloctpoenue u  omnucaHue
n300paKeHUsl, CO3/1aBaeMOT0O
IUIOCKMM 3€pKajioM, TOHKOU
JINH30H.

Paccmotpenne MpeIesioB
MIPUMEHUMOCTH
reoOMEeTPHUUYECKOUN ONTUKHU.
PacnosnaBanune  (uzmueckux
SIBJICHUM B ONBITaX WU

OKpY>Karolen JKU3HHU:
OPSIMOJIMHEWHOE

pacrpocTpaHeHHe CBeTa,
OTpaXKeHUe, MIPETOMIICHHE,
nHTepepeHnns, TuPpaKkuus u
noJrspru3anys CB€Ta,
qucriepcust csera. I3yudeHue
yCIOBU HaOIIOICHHS

MaKCUMyMOB 1 MHUHHMYMOB B
HHTEPPEPEHIINOHHON KapTHHE
ITonspuszanus ceera.

TexHuueckue ycTpoiicTBa u
MPaKTUYeCKOe  IMPHUMEHEHUE:
oukW, Jymna, (QoToammapar,

MIPOCKIIMOHHBIH anmapar,
MHKPOCKOTI, TEJIECKOTI,
BOJIOKOHHAS OTITHKA,
IuQpaKIoOHHAS pemérka,
MOJISIPOH L

Hroro no pazneny

24

Pasznen 3. OcHOBBI CIeNMAJbHON TEOPUH OTHOCUTEJIHLHOCTH (1asee - CTO)

3.1

OCHOBBEI  cHeNMaIBLHOM
TEOpUHn
OTHOCHUTEIHLHOCTH

4

I'panutms MIPUMEHUMOCTHU
KJIaCCUYECKOH MEXaHUKU.
IToctynats ClielIMaIbHOU
TEOpHUH OTHOCHUTEIIHFHOCTH:
WHBApUAHTHOCTh MOy
CKOPOCTH CBETa B BaKyyMe,

Pemrenne
3aga4 C

TEXHOJIOTUH

KaueCTBEHHBIX
omopol  Ha
n3yuennbie nmocrymnarsl CTO.
Hcnons3oBanue

HHPOPMALMOHHBIX

JUTSt

[TOKCKa,

JlesTenbHO
BBIpaYKaroIINH
MO3HaBaTEIIbHbBIC
WHTEpEChl B Pa3HBIX
MPEeIMETHBIX
obnactsax ¢ yu€Tom

https://www.ya
klass.ru/

https://resh.edu
.ru/
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TIPUHITAIL OTHOCHUTCIIBHOCTH

CTPYKTYpUpPOBaHUS,

CBOHMX HUHTEPECOB,

OWHIITEeHHA. WHTEPIPETANA " | CIIOCOOHOCTEH,
OTHOCHTENFHOCTD npeCTaBICHUs] MHGOPMALIMH | TOCTHKCHUIA.
OJTHOBPEMEHHOCTH. IIPU TIOATOTOBKE COOOIIEHHUH
3ameyieHe  BpPEMEHM U | O TPaHUIAX HPUMEHHMOCTH
COKpAIICHHE JTUHBI. KJIACCHYECKOW MEXaHUKU W
OHeprus u umnyisc | ocHoBax CTO
PETSATUBUCTCKON YaCTHIIBI.
CBsi3p Maccbl C JHEprued u
UMITyJIbCOM  PEIIITHBUCTCKON
YJaCTHIIBI. DHEPTUS TOKOS
Hroro no pazneny
Pa3nea 4. KBanToBasi pusuka
41 DJeMeHTbl  KBaHTOBOM ®otonsl. @opmyna [lnanka | Habmonenne Qotosdderra | Obnanaromuii https://www.ya
OTITHUKH CBsI3U SHepruu (HOTOHA C ero | Ha YCTAaHOBKE C IIUHKOBOMW | mpejactaBieHueM o | klass.ru/
YacTOTOW. DHEPIUs U UMITYJbC | TUIACTHHOW. MccremoBanue | COBpeMEHHON https://resh.edu

¢dorona. OtkpbiTHE "
uccinenopanue Gorodddexra.
Omeitet AL Cronerosa.

3aKOHBI doroaddekra.
YpaBHeHrne OWHINTEHHA IS
dhotorddexra. «KpacHas
TpaHUTa» dhotorddexra.

Jasnenune ceera. OnbiThl 11.H.
JIeOenena.

XUMHUYECKOE JEUCTBUE CBETA.
TexHuueckue ycTpoicTBa u
MPaKTUYeCKOe  IMPHUMEHEHUE:
tdotosnemenT,  poTomaTUHK,
COJIHEYHas! Oarapes,
CBETOJTNO]T

3aKOHOB BHEIITHETO
dhoTorddexra.

OOBsacHeHUE OCHOBHEBIX
NIPUHIUIIOB IeicTBUA
TEXHUYECKUX YCTpPOMCTB,
TaKUX Kak: (hOTORIIEMEHT,
(dhoTomatuuk, COJIHEYHAS
Oarapes,  CBETOAMON;, W

yCIOBH WX  0e30macHOro
MIPUMEHEHUS B IPaKTUIECKON
JKM3HU.

Pemenue pacu€rHbIx 3a/1ay c
SIBHO 3aJaHHOHN (DHU3MUYECKOM
MOJIEJNIbIO C HMCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYII
KBaHTOBOM onTHKH. Penrenne
KaueCTBEHHBIX  3aJad ¢
OIOpOl  Ha  U3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM OIITHIKH.
Pacnio3HaBanue Qu3nueckux

Hay4HOU KapTUHE
MHpa, JOCTHKEHHIX
HayKl W TEXHHKH,
apryMEeHTHUPOBAaHHO
BBIPAXKAFOIIUI
MMOHMMaHue
3HAUECHHUs] HAyKH B
KU3HH POCCHICKOro
o0111ecTBa,
o0ecrieyeHnn ero
0e30IacHOCTH,
TYMaHUTapHOM,
COILIMAIIbHO-
9KOHOMHYECKOM
pa3Butun Poccum.

ru/
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SIBIICHUN B Y4€OHBIX OTBITAX:
(hoToanexkTpuaeckuit 3hPexr,
CBETOBOC JIaBJICHUE.

Onucanne M3YYIEeHHBIX
KBaHTOBBIX  SIBICHHH U
MPOLIECCOB

c WCTIOJIb30BaHUEM
(hm3mIecKuX BEIIMYHNH:
CKOpOCTh

3JIEKTPOMATHUTHBIX  BOJTH,
JUTHHA BOJIHBI M  YacTOTa
CBETa, DHEPrUsi W HMITYJIbC
(doToHa

4.2

Crtpoenue atoma

Mopens  aroma  TomcoHa.
Oneiter Pesepdopma  mo
paccestHHIO a-yacTHII.
IInanerapHass Mozenb aToMma.
IToctynate! Bopa.

M3nydyenne ©  MOTJIOLLIECHUE
(OTOHOB TpH TEpexo/ie aToma
C OJHOTO YPOBHS 3HEprHU Ha
Ipyro. Buaesl  crekTpos.
Crnektp ypOBHEW  DHEPruu
aToMa BOJIOpPO/Ia.

BonHoBBIE CBOHCTBa 4acTHL.

Bomabl e Bpoitns.
KopmyckynsapHOBOITHOBO#M
Ty au3M.

CHOHTaHHOE M BBIHYXJIEHHOE
H3ITy4eHHE.

TexHuueckue ycTpoicTBa U
[IPAKTUYECKOE  IPUMEHEHHUE:
CIIEKTpaJIbHBIN aHauu3
(cmexTpockor), nazep,
KBaHTOBBIM KOMITBIOTED

HN3ydyenue Mojaeiaum oOmbITa
Pezepdopna.  IIpoBenenue

3KCIIEPUMEHTA o
HAONMIONEHUIO JIMHENYATOro
CIIEKTpa. Ouenka
a0COJIFOTHBIX u
OTHOCHUTEILHEIX

MOTPELIHOCTE  M3MEpPEHUM
(u3MUECKUX BEJINYHH.
N3yuenune wmoxpenu aroma:

ToMmcoHa, IJIAHETapHOM
MOJIET  aToMa,  MOJIENH
atoma bopa.

N3yuenue cnexrpa ypoBHEH
SHEPrUM aToMa BOAOPOAA.

OObsicHEHHE MIPUHIIATIOB
JNEUCTBUS " YCJIOBUI
0e30macHOr0  IPUMEHEHHUS
CIIEKTPOCKOIIA, nasepa,
KBaHTOBOTO KOMIIBIOTEpA.

Pemenne Ka4eCTBEHHBIX
3a71a4 c onopoi Ha
HU3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH u

Obnanaromuit
MPEACTABICHUEM O
COBPEMEHHOMN
Hay4HOU KapTuHE
MHpPa, JOCTHKEHUAX
HayKd U TEXHHUKH,
apryMEeHTHUPOBAaHHO
BBIPAXKAOIINI
MIOHUMaHUE
3HaYeHUs] HayKd B
KU3HH POCCHICKOro
o0111ecTBa,
obecriedeHnn ero
0e30IMacHOCTH,
TYMaHUTapHOM,
COLIMANIBHO-
9KOHOMHUYECKOM
pa3Butuu Poccum.

https://www.ya
klass.ru/

https://resh.edu
.ru/
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(dbu3uvecKkue  ABICHUS  TIO
teMe «CTpocHHE aToMay.
Pacnio3naBanue ¢uznyeckux
SIBIICHUN B Y4€OHBIX OTBITAX:

BO3HUKHOBEHUE
JIMHEWYATOro CIIEKTpa
HU3JIyYEHHUS. Amnanus

KBAaHTOBBIX  IPOLECCOB U
SIBIIGHUN C HCIOJIb30BaHUEM
nocryJsaTos bopa

4.3

ATOMHOE SIIpO

OKCIEPUMEHTBHI,
JOKa3bIBAIOIIUE  CJIOKHOCTD
ctpoenust snpa. OTKpeITHE
palMOaKTUBHOCTH. OI1BITEI
Pesepdopna mo omnpeneneHuro
coCTaBa paanoaKTUBHOTO
nznyuenus. CpoiicTBa anbda-,
Oera-, ramMMa- H3IY4YCHUS.
BnusiHue pagnoakTUBHOCTH Ha
KHUBBIE OPTaHU3MBI.

OTkpeITHE POTOHA u
HelTpoHa. HykioHHas Mozenb
sapa [eiizenOepra-lBaneHko.
3apsan snapa. MaccoBoe 4HCIIO
siapa. M3oTomsl.
Anbda-pacniag. DIEKTPOHHBIN
W TIO3UTPOHHBIA OeTa-pacmal.
l'amma- wu3nydenuwe. 3akoH
pPaznoaKTUBHOTO pacmaja.
OHeprus CBA3M HYKJIOHOB B
sape. Snepnsie cunbl. Jledekr
MAaccHhl sIpa.

SnepHble peakuuu. JleneHue u
CUHTE3 sIIep.

Snepubiit peakTop.
TepmosinepHbIi CUHTES3.
[IpobieMbl W TEpPCHEKTHBHI

N3yueHue SKCOEPUMEHTOB,
JOKa3bIBAIOIIUX CJIOKHOCTb
CTPOEHHMSI aTOMHOT O sIJIpa.
Hccnenosanue TPEKOB
JaCTHI] (o TOTOBBIM
¢dororpadusm).  Mzyuenue
SINEPHBIX ~ CHUJI,  SIIEPHBIX
peaKkuuii CuHTe3a U pacnaja,
TEPMOSIICPHOIO CHHTE3a.
N3yuenue HYKJIOHHOH
Moxenu sigpa ['eiizenOepra-
HBanenko.

OObsicHEeHHE YCTpOWCTBA H
NPUMEHEHUS JIO3UMeETpa,
KaMmepbl Bunbscona, sgepHoro
peakTopa, aTOMHON OOMOBI.
Pemenue 3amau ¢ onopoil Ha
MOJTy9dEeHHBIE 3HAHUS, B T.4. O
3apsiie ¥ MaccoBOM UHCIE
aapa.

PacniosnaBanme Qu3nueckux
SIBICHUH B Y4E€OHBIX OIBITaX
A B OKPYXAalOLIEH >KHU3HU:

€CTECTBEHHAS 51
HCKYCCTBEHHAS
PaAMOaKTUBHOCTb.

Omnucanue KBAHTOBBIX

Ob6umanarommii
MpECTaBICHHEM O
COBPEMEHHOMN
Hay4HOU KapTUHE
MHUpPa, TOCTHKCHHIX
HAayKM MW TCXHHKH,
apryMeHTHPOBaHHO
BBIPAXKAOIINI
MMOHUMaHUE
3HAUYCHUSA HAYKH B
KU3HH POCCHICKOro
o0111ecTBa,
obecrieyeHun ero
0e30IacHOCTH,
TYMaHUTApHOM,
COIHMAIBHO-
AKOHOMHUYECKOM
pasButuu Poccum.

https://www.ya
klass.ru/

https://resh.edu
.ru/

41



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/

SIZICPHOM 3HEPTETUKHU.

DKOIOTHYECKHUE aCIIEKTHI
SIIEPHOMN SHEPIeTHKHY.
DeMeHTapHbIC YaCTHULBL.

OTKpBITHE TTO3UTPOHA.
Metoapl  HaOmoAeHUsT U
perucTpandy  3JIeMEHTAPHBIX
YaCTHII.

dyHIamMeHTaIbHbIE
B3auMoJieicTBud.  EauHCTBO
(m3nyeckoil KapTHHBI MUDA.
TexHuueckue ycTpoiicTBa u
[IPaKTUYECKOe  TpPHUMEHEHHE:
JO3UMETp, Kamepa BuibcoHa,
SIIEPHBIM  peakTop, aToMHas
6omba

SIBIEHUM W TIPOIIECCOB C
HCIIONb30BaHUEM
(buznueckux
epuos noJyiypacnaja,
SHEpPIus CBS3M  aTOMHBIX
sep, neeKT Macchl aapa.
Amnanus MPOLIECCOB u
SIBJICHUM C HCIONb30BAaHUEM
3aKOHOB U NTOCTYJIATOB: 3aKOH
COXPAHEHUs 3JIEKTPUUIECKOI0
3apsia, 3aKOH COXpaHEHUs
MAacCOBOI'O UKCTIa, TOCTYIAThl
bopa, 3aK0H paguoaKTUBHOTO
pacnaza.

Yyactue B paboTe Kpyrioro
crona «®DyHIaMEHTAJIbHbIE
B3auMojiercTBus. EnuHCTBO
(hm3HUECKOM KapTUHBI MUPaY.

BCJIIMYHH!

Hcnonp3oBanue
UHQOPMAITMOHHBIX
TEXHOJIOTHH I TIOMCKa,
CTPYKTYPUPOBaHUS,
HHTEPIpPETaIIuN 74

npecTaBIeHUs] HHPOPMAITUH
[P MOJATOTOBKE COOOLICHUI
0 TPUMEHEHHH  3aKOHOB
KBaHTOBOM ¢bu3uKH B
TEXHUKE M  TEXHOJIOTHSIX,
9KOJIOTHUECKUX acreKTax
SJIEPHOM SHEPTETUKU

Hroro 1

0 pazzeny

15

Pa3nes 5. D1eMeHTBI ACTPOHOMHUH M ACTPO(PUIUKH

51

DJeMeHTbl aCTPOHOMHUH
1 acTpOpU3UKH

7

OTalsl pa3BUTHUA aCTPOHOMUMH.

IIpukiagHoe 51
MHPOBO33PEHUICCKOEC 3HAUCHUE
ACTPOHOMUH.

Bun 3BE3THOTO HeOa.

IToaroroBka cooOmeHuir 00
sranax pasBUTHS
aCTpOHOMI/II/I, o HpI/IKJIaZ[HOM
U MHPOBO33PEHUECKOM
3HAYCHUU aCTpOHOMI/II/I, 0o

PasBuBaromnmii
MPUMEHSIOIINNA
HaBBIKU
HaOIIONEHUS,
HaKOILIEHUS

u

https://www.ya
klass.ru/

https://resh.edu
.ru/
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Co3Be3must, spKHe 3BE3NEI,

IUTAHETHI, X BHIMMOE
JIBIDKCHUE. Conneunas
cHucTeMa.

Counnize. Conneunas
aKTUBHOCTb. HcTounuk
sHeprun ConHIa #  3BE3.
3BE3 b, X OCHOBHBIE
xapakTepuctuku. [uarpamma
«CTICKTPAJIbHBIH KJ1acc -
CBETUMOCTEY. 3BE3BI TJIABHOM
MOCJIEA0BATEIHHOCTH.
3aBUCHMOCTD «Macca -

CBETHUMOCTB» Ui 3BE3A
[JIABHOHM TOCJIEA0BATEIbHOCTH.
BHyTpeHHee crpoeHHe 3BE3N.
CoBpeMeHHbIE TIpe/ICTaBICHUS
0 MIPOUCXOKICHUN u
spomonnn ConHIa u 3BE3.
OTalbl KU3HU 3BE3I.

Mineunsii Ilyte - nHama T
anaktuka.  [lomoxenune u
JIIBIDKEHHE Comaia B

lNamakTuke. Tunbl ranakTHK.
PaguoranakTnkn M KBas3aphl.
Uépuble Oplppl B sAapax
TaJIAKTHK. Bcenennas.
Pacmupenue Bcenennoit.
3akon XaOb6ma. Pa3zberanme
ranaktuk. Teopust bonbiioro

B3pEIBa. PenukroBoe
H3IIy4YCHHUE.

MacmrabHaas CTPYKTypa
Bceenennoii. MeraranakTuka.
Hepeménnsie MPOOIIEMBI
ACTPOHOMUH

MeTOo/1ax MOy YeHUS
Hay4YHBIX aCTPOHOMUYECKHX
3HAHUM, OTKPBITHSIX B
COBPEMEHHOM aCTPOHOMHUH.

N3yuenue COBPEMEHHBIX
NIpEeACTABICHUN 0
MPOUCXOXKICHUU u
sBomonn CoNHIIA M 3BE3Z.
W3yueHnue TUMOB TallaKTHK,
paauorajakTUK MW KBa3apoB.
N3yuenue JIBUKEHUSA
HEOECHBIX TeJ, JBOJIOLUH
3BE3] u Bceenennoit,
MIPOIIECCOB, MTPOUCXOSIINX B
3BE€3/1aX, B 3BE3IHBIX
CHUCTEMaX, B
MEKTaJaKTUYECKOM  Cpere,
MacITabHOU CTPYKTYPHI
Bcenennoit'. OO0pbsacHeHne
pacuvpenuss BcenenHoil Ha
OCHOBe 3akoHa XaOOua.
[loaroroBka K 0OCYXIEHUIO

HepelIeHHbBIX npodaeM
actpoHomuu.  IIpoBenenue
HaOIIIONeHUIT
HEBOOPYKEHHBIM TJIa30M C
HCIIOIL30BaHUEM
KOMITBIOTEPHBIX
MPUIOKEHUN st
ornpeeICHHUs MTOJIOKEHUS
HeOeCHBIX  OOBEKTOB  Ha

KOHKPETHYIO J1aTy: OCHOBHBIE
CO3BE3IUS CesepHoro
MOJTYIIAPHSI U SIPKUE 3BE3IBI.
[IpoBenenne HabOMOACHUN B
teneckon  JIyHbI, TIUIaHET,
Mieynoro IlyTu.

CHCTEMAaTH3aAIUN
(haKTOB, OCMBICIICHHS
OIbITa B
€CTECTBEHHOHAYYHO
WU WU TyMaHUTApHOHN
00J1acTAX IO3HAHMS,
HUCCIE0BATEIHLCKOM
JIeSITCIILHOCTH.
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TEPMOJTUHAMUKAY,
«DNEeKTPOIUHAMUKAY,
«Konebanns u

«OCHOBBI CIIELUAaJIbHOMN
TEOPHUA  OTHOCHUTEILHOCTH,
«KBantoBas ¢uzukay,
«DONMeMeHThl aCTPOHOMHH U
acTpodusukmy. Poib puszuku u

BOJIHBI»,

aCTpOHOMUU B
SKOHOMHYECKOH,
TEXHOJIOTUYECKOM,
COLIMAJIBHOM UM DTHUYECKOU
cdepax JIeSITeIbHOCTH

4eJloBeKa, polb M MECTO
¢uU3MKM W acTPOHOMHH B

COBPEMEHHOU Hay4HOH
KapTHHE  MHpa, 3Ha4YCHHUE
OIUCaTEILHOM,
CUCTEMATU3HPYIOLIEH,
0OBSICHUTEIBHOM u
MPOTHOCTUYECKOW  (YHKIUIA
(u3nueckoit  Teopuu, PoOJib
¢duznveckoit TEOpHUHU B
(hopMHUpOBaHUH
MIpeCTaBICHNH O (PU3NUECKON
KapTHHE MUpa, MECTO

(hm3nueckoil KapTUHBI MUpa B
0o0ImeM psIy COBPEMEHHBIX

IMoaroroBka cooOeHuit o
MecTe (QU3MYECKONH KapTHHBI
MHUpPa B DSy COBPEMEHHBIX
NPEACTABICHUHA O IPUPOJIE.

Brinonnenue yueOHBIX
3aJIaHAM,
JIEMOHCTPHPYIOIINX
OCBOEHHE OCHOBHBIX
MOHATUH, ¢u3ngecKux

BEJIMYMH M 3aKOHOB Kypca
¢uzuku 10-11 kmaccon

MHUpPa, JTOCTHKCHHSIX
HAayKM MW TCXHHKH,
apryMEHTHUPOBAaHHO
BBIPAXKAOIINI
IIOHUMAaHHUEC
3HaYeHWs] HAayKd B
KU3HH POCCHICKOro
00111eCcTBa,
obecrieueHnn ero
0€e301acHOCTH,
T'YMaHUTapHOM,
COIHANIBHO-
SKOHOMHYECKOM
pasButuu Poccum.
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€CTeCTBEHHO-HAyYHBIX
MpeJICTaBJICHUH O MPUPOIE

Wrtoro no pazneny 4
PesepBHOE Bpemst 3
OBIEE KOJIMYECTBO | 68
YACOB I10 [TPOTPAMME
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