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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpoBHS Ha ypPOBHE CPEIHETO
oO1mero oopa3oBanus pa3paboTaHa Ha OCHOBE TIOJIOKCHHUN M TPEOOBAHMIA
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHON MPOrpaMMBl,
npencraBieHubix B ®I'OC COO, a Ttakke ¢ ydéroM (enepasibHOM
pabodeii MporpaMMbl BOCTIUTAHUS M KOHIICTILIMU TPETIOIaBaHNsl y4eOHOTO
npeamera «@Pu3nka» B 00pa3oBaTeNIbHBIX OpraHu3anusax Poccuiickoit
®enepann, peali3yoMX OCHOBHbIE 00pa30BaTEIbHBIE TPOTrPAMMBI.

Copepxanne  mporpaMMbl MO0 (pU3MKE  HAmMpaBJICHO  Ha
(dopMupOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa oOydaromuxcs 10—
11 xmaccoB mpu oOyueHuu ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIEATEIbHOCTHOrO  moaxona. lIlporpamma mno  ¢usuke
cootBercTByeT TpeboBanuam PI'OC COO Kk  miIaHHpPyEeMbIM
JUYHOCTHBIM, NMPEAMETHBIM U METANPEIMETHBIM PE3yJIbTaTaM 00YyUYEHHUS,
a TakKe YYUTHIBAET HEOOXOJMMOCTh peaH3alUuu MEXIPEIMETHBIX
CBA3€H (DPM3MKU C €CTECTBEHHO-HAyYHbIMU Yy4e€OHbIMU TpenMeramu. B
HEW ONpeNeNsIOTCS OCHOBHBIE LIEJM H3y4YeHUA (PU3HKUM Ha YpPOBHE
cpeaHero oOiero 0o0pa3oBaHMsl, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS
Kypca (U3MKHU: JIMYHOCTHBIE, METANpeIMETHbIE, MpeaMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUJTAHUPYEMBIE PE3YJIbTaThl OCBOEHHUS Kypca (hU3MKH Ha 0a30BOM
YpOBHE, B TOM YHCIE MPEIMETHbIE PE3yJbTaThl IO TrOAaM
o0yueHus;

e coziepkaHue yueOHoro npenmeta «duszrkay mo rogam oOydeHusl.

[Iporpamma 1o (u3HMKE MOXKET OBITh HMCIOJB30BAHA YUUTEISIMU
KaK OCHOBa JJId COCTaBJ€HMs CBOMX pabouux mnporpamm. Ilpu
pazpaboTtke paboueir mporpammbl denepanbHas pabodasi mporpaMma B
TEMaTUYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YYTEHBI BO3MOYKHOCTH
UCIIOJIb30BAHUS AJIEKTPOHHBIX (IIHU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB,
ABIISIOIIMXCS YYEOHO-METOUUECKUMH MaTepuanaMu (MyJIbTUMEIUITHbIE
OpOrpaMMBbl, JJIEKTPOHHbIE YYEOHUKM U 3aJlaUYHUKH, OJIEKTPOHHBIE
OMOMMOTEKH, BHUPTyalbHBIE JAa0OpPaTOPUU, WrPOBBIE MPOTPAMMBI,
KOJUIEKIIMA LHU(POBBIX 00pa30BaTeNbHBIX PECYPCOB), PeAM3YIOLIUMHU
IUIaKTUYECKUE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, COAEpKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00
00pa30BaHUU.

[Iporpamma 1o (u3uke HE CKOBBIBAET TBOPYECKYIO HHUI[UATHUBY
yuuTenerd M MPeloCTaBIseT BO3MOXKHOCTh I PEaTu3aliuyd Pa3InyHbIX
METOJMYECKUX TMOAXOJ0B K OpraHu3anud oOydeHus (Gu3MKe TpH
YCIIOBUU COXPAHEHHUs 0053aTeNbHOM YacTH COAepKaHUs Kypca.

du3zuka Kak Hayka O HauOosiee OOMMX 3aKOHaX MPUPOJIBI,
BBICTyNasi B KadecTBe y4eOHOro TMpeaMera B IIKOJE, BHOCHUT
CYLIECTBEHHBIH BKJIaJ] B CHUCTEMY 3HAHHM 00 OKpYXaloIIeM MHpeE.

HIkonapHBIA KypCc (HU3UKH — CHCTEMOOOpPAa3yIOLIUH MJs €CTeCTBEHHO-



HAyYHBIX YICOHBIX MPEAMETOB, TOCKOJIBbKY (DU3UICCKHE 3aKOHBI JICXKAT B
OCHOBE TPOIECCOB U SBJIICHUHA, W3y4aeMbIX XHUMHEH, OWOJOTHEH,
¢dusndeckoii reorpadueli U acTpoHoMuen. Vcmonp30BaHWEe U aKTHBHOE
NpUMEHEHUE (U3NUYECKUX 3HAHUU OMNpPEAeNsIeT XapakTep U pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKU, TpaHCIOopTa,
OCBOEHHSA KOCMOCA, IIOJyYEHUS HOBBIX MATEPHAIOB C 3aJaHHBIMU
CBOMCTBaMHU U Jpyrux. M3ydeHue (U3MKU BHOCUT OCHOBHOHM BKJIaJ B
dbopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOyYarolIuxcs, B
dbopMHpoBaHWEe YMEHMM NTPUMEHSATh HAYYHBIM METOJ TO3HAHUS MpHU

BBINIOJTHEHUH UMU YYEOHBIX UCCIIEI0OBAaHUI.

B ocHOBy Kypca (uU3MKKM [0S YPOBHS CpPEAHEro OOILEero
00pa3oBaHMsl MOJOKEH PsI UAEH, KOTOPhIE MOXHO paccMaTpUBaTh Kak
MPUHIUIBI €70 TIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc sBIsETCA
JIOTUYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepuall W3 BCEX pa3JeJioB
(U3KMKHK, BKIIOYAET KaK BONPOCHI KJIACCHYECKOW, TaK M COBPEMEHHOMU
(du3HKH.

Hoesn cenmepanuzayuu. B cOOTBETCTBHMM € HEW MarepHal Kypca
$usukn 00beAMHEH BOKPYr (u3M4ecKux Teopuid. Bemymmm B Kypce
ABIsIeTCsl (POPMHUPOBAHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTepuu, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peamusaunus — Opeanosaraer
WCIIOJIb30BAaHUE T'YMAaHUTAPHOTIO TMOTeHUuMana (U3MYECKON HayKw,
OCMBICJIEHUE CBSI3M Pa3BUTHS (PU3UKH C pa3BUTHUEM OOUIECTBA, a TAKKE C
MHPOBO33PEHYECKUMHU, HPaBCTBEHHBIMU U AKOJIOTUYECKUMHU
poOJIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc Gbuzuku mpeanonaraet
3HAKOMCTBO C IIHPOKUM KpPYIOM TEXHUYECKUX M TEXHOJIOTHYECKUX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs  IMOCPEICTBOM  BBEICHHUS
AJIEMEHTOB COJEpX aHUsS, TOCBSIIEHHBIX HKOJOTMYECKUM NpodiemMam
COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C PA3BUTUEM TEXHUKHU U TEXHOJIOTH,
a Takke 00CyX AeHUs MpoOIeM PALMOHAIBLHOTO MPUPOIONOIb30BAHUS U
HKOJIOTMUYECKOH 0€30I1aCHOCTH.

Crepx’HEBbIMU 3JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CpPEIIHETrO
oOmero oOpa3oBaHusl SBISIIOTCA (u3nueckue Teopuu (popmupoBaHue
IOPEICTaBICHU O CTPYKTYpE MOCTPOCHHUS (U3MUYECKON TEOpHUH, pPOIH
(yHIaMEHTAIbHBIX ~ 3aKOHOB M TPHUHIMIOB B  COBPEMEHHBIX
NPEICTAaBICHUIX O NPHUPOAE, TPaHULAX NPUMEHUMOCTH TEOpHUH, aJis
OMMCAaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CHCTeMHO-IesTeNIbHOCTHBIN MOAX0J B Kypce (DU3UKHU peain3yercs
IPEX]Ie BCEro 3a CUET OpraHU3alMH SKCIEPUMEHTAIBHON JEATEIbHOCTH
oOyuvaronuxcsi. g  06a3oBoro ypoBHSL Kypca (U3MKH — 3TO
UCIOJIb30BaHUE CUCTEMBI (pOoHTaTBHBIX KpPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OpAaTOPHBIX padOT, KOTOpbIE B Iporpamme Io
(¢usnke oO0bEeNMHEHBl B OOLIMI CHHCOK YYEHMUECKHX HPAKTUUYECKHUX
paboT. BblneneHune B yKa3aHHOM II€peyHE JIabOpaTOpHBIX padorT,
IPOBOJAUMBIX JJIi KOHTPOJS M OLIEHKH, OCYIIECTBISETCS Y4aCTHUKAMHU



00pa30BaTeNLHOrO MpoIIecca UCXOAsI U3 OCOOEHHOCTEN TUIAHUPOBAHUS U
ocHameHus: kaOunera Qu3uku. Ilpu 3TOM ObecmeunBaeTcsi OBIAJCHHE
OOy4YaloIMMUCS ~ YMEHMSIMH ~ TPOBOJUTH  KOCBEHHBIE  H3MEPEHMS,
WCCJICIOBAaHMUSI 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH M TIOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbimioe BHHMMaHue  yAENSAETCS  PEIICHUIO  PACUETHBIX U
KaueCTBEHHBIX 3a4ad. [Ipu 3TOM ansi pacy€THBIX 3a4a4 MPUOPUTETOM
SBJISIIOTCS ~ 3aJlaud € SBHO 3aJaHHOM  (PU3HUYECKOW  MOJEINbIO,
MO3BOJIAIOIINE TPUMEHSTh U3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjiena Kypca, TaK U MHTErpUPYs 3HAHUS U3 PA3HBIX Pa3/eioB.
Jlis  KadyecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIIOTCS 3aJaHus  Ha
OOBSICHEHHE TMPOTeKaHUs (U3MYECKUX SBJICHHUM M TPOLECCOB B
OKpYXarollel >KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOAEIH IJIs
CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu OI'OC COO x marepuanabHO-
TEXHUYECKOMY OO€ecCleueHrn0 y4eOHOro mnpouecca 0a30BbIi ypOBEHb
Kypca (U3MKM Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs JOJHKEH
M3y4aThbCs B YCIOBUSAX MPEAMETHOTO KaOMHeTa (PU3MKK WM B yCIOBHIX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
B kabunere ¢u3MKu JODKHO OBITH HEOO0XOIMMOE J1abopaTOpHOE
o0opynoBaHue sl BBITIOJHEHHs] yKa3aHHBIX B IMpOrpaMMe 1Mo (PHU3UKe
YUYEHUYECKUX OpPaKTHYEeCKUX  paboT | JEMOHCTPALIMOHHOE
000pyIoBaHueE.

JleMoHCTpallMOHHOE 000pyn0BaHUE (HhOPMHUPYETCS B COOTBETCTBHUHU
C TPUHIMIIOM MHHUMAJIbHOM JOCTATOYHOCTH U  OOECreunBaeT
MOCTAHOBKY TEPEUYHCIECHHBIX B TporpamMme Mo (U3UKE KIIOUEBBIX
JEMOHCTpAlUK JJIs1 MCCIEAOBAHUSA W3Yy4aeMbIX SIBICHUH W MPOIECCOB,
SMOUPUYECKUX U  (YHIAMEHTANIbHBIX 3aKOHOB, HX TEXHUYECKUX
MIPUMEHEHU .

JlabopatopHoe 00OpymOBaHUE [JIi YYEHUUYECKUX MPAKTUUECKUX
pabor dopmupyercs B BHUJAE TEMAaTHUYECKUX  KOMIUIEKTOB U
o0ecrieuynBaeTcs B pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOydarouiuxcs.
TemaTudeckue KOMILIEKTHI 1a00paTOPHOro 000pyAOBaHUS AOHKHBI OBITH
MOCTPOCHBI Ha KOMIUIEKCHOM HMCIOJIh30BAaHUHM aHAJIOTOBBIX U IU(POBBIX
npuOOpoOB, a TaKKe KOMIBIOTEPHBIX HM3MEPUTENBHBIX CHUCTEM B BHJE
U (poBBIX JabOpaTOpuil.

OCHOBHBIMHM 1LEJISIMH HU3y4dyeHUs (PU3MKU B oOmieM oOpa3oBaHUU
SIBIISTFOTCS:

e bOopMHUpOBaHHE UHTEpECa M CTPEMJICHHS OOYyYaroImuxcs K

HayYHOMY M3yUYEHUIO MPUPOJIBI, PA3BUTHE UX MHTEIJUICKTYaIbHBIX
U TBOPYECKHUX CIIOCOOHOCTEH;

e Pa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJIC TO3HAHHUS W
dbopmupoBaHue HCCIIEIOBATEILCKOTO OTHOIICHUS K
OKPY>KaIOIIUM SIBIICHUSIM;

e hOpMHUpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTara
M3yYCHUsT OCHOB CTPOCHHA MaTepud u (yHIaMEHTATbHBIX
3aKOHOB (PU3HKHU;

e (hOopMHUpOBaHHE YMEHMH OOBSACHATH SIBJICHMSI C HCIOJIb30BAHUEM
(u3nyecKuX 3HAaHUN U HAYYHBIX JI0Ka3aTEIbCTB;

e (hOpMHUpOBaHHME NPEICTABICHUA O POJIM (PUMKMU I PA3BUTHUSA
JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH.



JlocTrkeHne ATHX Ieliel 00ecTieYnBaeTCsl PEIICHUEM CIIETYIOIINUX
3a/1a4 B MpoIlecce U3yueHus: Kypca (PU3UKU Ha yPOBHE CPEIHEro OOIIETo
00pa3oBaHuUs:

e IPUOOPETEHNUE CHUCTEMBI 3HAHUKW 00 O00mmMX (HUIUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsIX, BKJIIOYas MEXAHHKY,
MOJIEKYJISIPHYIO (PU3UKY, JICKTPOJUHAMHUKY, KBAaHTOBYIO (PU3UKY
Y 3JIEMEHTHI aCTPOPU3UKH;

 GOPMUPOBAHNE YMEHHM MPUMEHITh TEOPETUUYECKUE 3HAHUS IS
OOBSICHEHUS] (PU3UUECKUX SBJICHUM B MPUPOJE U JUISI MIPUHITHS
MPAKTUYECKUX PEIICHUN B OBCEIHEBHOW KU3HMU;

e OCBOEHHME CIIOCOOOB PEIIECHUS PA3IUYHBIX 33]a4 C SIBHO 3aJaHHOU
duznyeckoit MOJIEJIBIO, 3azad, M0/IPa3yMEBAIOIINX
CaMOCTOATENIbHOE CO3JaHue (PU3UUECKON MOJENH, aJeKBaTHOU
YCIIOBHSIM 33]1a4H;

e IOHUMaHUE (PUBNYECKUX OCHOB U MPUHLUIIOB JIEHCTBHUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHX MPOLECCOB, HX
BIIMSIHUS HA OKPYKAIOIIYIO CPENy;

e OBJIQJICHHE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAaHUS M
MpOBEACHUS  (PU3NYECKUX  JKCIIEPUMEHTOB, aHalu3a U
UHTEpHpEeTalud HUH(QOpMALMK, ONPEEICHUS JOCTOBEPHOCTU
MOJIyYEHHOTO pe3yJIbTaTa;

e CO3[JaHUE  yCIOBMA  JI8  Pa3BUTHS  YMEHHH  MIPOEKTHO-
HCCIIEI0BATEIICKOM, TBOPUECKOU JIESITETbHOCTH.

Ha usyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETrO
obmiero obpazoBanus orBoautcs 136 yacoB: B 10 knacce — 68 vacos (2
yaca B HeJlelnto), B 11 kmacce — 68 gacoB (2 yaca B HEZIEITIO).

[Ipensaraemelii B nporpamme no (pusuke nepeyeHb J1adopaTOPHBIX
U TPAKTUYECKUX padOT SBISAECTCA PEKOMEHIOBAHHBIM, YUWUTEIb JENAET
BBIOOp TMpOBEACHUS JIA0OPATOPHBIX pPabOT M ONBITOB C YYETOM
MHJUBUyaJIbHBIX OCOOCHHOCTENW 00yYaromuxcsl.

JIro0ast paboyasi mporpaMma J10>KHa OJTHOCTHIO BKJTIOUATh B CE0s1
CoJIep>KaHKe TaHHOM mporpamMMebl 1o ¢u3uke. B oTIenbHbIX ciiyyasx
Kypc (pu3HKu 0a30BOro YpOBHSI MOKET U3ydaTbes B 00bEMe 204 yaca 3a
nBa roaa ooyuenus (3 4 B Hepeno B 10 u 11 knaccax). B aTom ciyuae
YBEIIMUMBAETCS HE MeHee YeM 0 20 4 pe3epBHOE BpeEMs, KOTOPOE
WCIIOJIB3YETCSl YUUTENEM JIJISl U3YUEHUS! BOIPOCOB, TECHO CBSI3aHHBIX C
BbIOpaHHBIM IpouIeM 00yUeHHUs, U yBeIMUUBAaeTCs yueOHasi HarpysKa,
OTBOJMMas Ha U3YYEHHE MEXaHUKH, MOJIEKYJISIPHON (PU3UKH U
AIIEKTPOJMHAMUKH, 33 CUET PaCIIMPEHUs YHUCIia 1a00paTOPHBIX padoT
HCCIIEI0BATENBCKOTO XapaKkTepa U YPOKOB PEIEHUsI KAU€CTBEHHBIX U
PACYETHBIX 3a1a4.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupoge. Hayuneie MeTOAbl TO3HAHHUS
OKpykaromero Mupa. Posbp 3kcriepuMeHTa W TEOpUH B IIpoLecce
MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3NYECKUX SABJICHHM M TmpoleccoB. HayuHble
runore3bl. PU3NYeCKne 3aKOHbBl M TEOpUH. ['paHMIBl NMPUMEHUMOCTH
¢uznyeckux 3aKoHOB. [IpUHIINUIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B popMHpOBaHHHM COBPEMEHHON HaydyHOMN
KapTHUHBI MUPA, B IPAKTUYECKOMN NESATEIBHOCTH JTHOJCH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE  W3MEPHUTENbHBIE  MPUOOPHI,
KOMIIBIOTEPHBIE TaTUYNKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMkKeHHE. OTHOCHUTEIBHOCTh MEXAHHYECKOTrO
nemxkeHus. Cucrema orcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpedHsii CKOPOCTb, MTHOBEHHAs
CKOPOCTb) M YCKOpPEHHE MAaTepUaJbHON TOYKH, MX MPOEKIHH Ha OCH
cucTeMbl KoopauHAT. CIOXKEHNE EPEMEICHUN U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJMHEWNHOE JBHKCHHE.
I'paduxy 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOpPEHHUs, MOYTH U
nepeMenIeH!sl MaTEpUAIbHOM TOYKH OT BPEMEHHU.

CBobOosHOE TIajieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonunenHoe aBwkeHue. J[BHKEHME MATEPHAIBHOM TOYKH IO
OKPYHOCTH C TTOCTOSSHHOM IO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh,
JTUHENHas CKOpPOCTb. [lepuon u 4acToTa oOparieHus.
LleHTpoCcTpEMUTETBEHOE YCKOPEHUE.

TexHuyeckue  yCTpoWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
CIUIOMETp, ABM)KEHUE CHAPAIOB, LIEMTHBIE U PEMEHHBIE MEPEIAUH.

Jlemoncmpayuu

Mopenbs cucteMbl OTCU€Ta, WILTIOCTpAlUsi KHUHEMaTHYECKUX
XapaKTEPUCTUK ABUKECHUSI.

[IpeoOpazoBaHue  JIBMXKEHMM C  HMCHOJIb30BAaHUEM  IMPOCTHIX
MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peskeHHOM ITPOCTPAHCTBE.

HabGnronenue ABm>xeHUs Tena, OpOUIEHHOTO MO YTIOM K TOPU30HTY
U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

HamnpaBnenue ckopocTy MpH IBHKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yueHne HEpaBHOMEPHOTO JBIXKEHHS C IEJIbIO OINpeAesICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IMYTSIMH, TPOUJIEHHBIMHU TEIOM
32  IOCHEAOBATEIbHBIE  PaBHbBIE  NPOMEXKYTKM  BPEMEHH  IIPH
PABHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune NBUKEHHUS IAPUKA B BA3KOM )KUIKOCTH.



N3yuyeHune ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuauun otHocutensHOCTH ['amuies. IlepBelid 3akoH HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cynepnosuuuu cuil. Bropoi 3akoH
Herorona nns marepuasnibHOM TOYKM. Tpetudt 3akoH HeroToHa s
MaTepUalbHBIX TOYEK.

3akoH BcemupHOro tarotenus. Cuma  Tsoxkectu.  [lepad
KOCMHYECKAsi CKOPOCTb.

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

Tpenne. Buapel TpeHust (MOKOs, CKOJbXKEHHs, KadeHus). Cuiia
Tpenus. Cyxoe TpeHue. Cuia TpeHHs CKOJIbKEHUS U CUJIa TPEHUS MTOKOSI.
Koadpdurment tpenus. Cuia CONpOTHBICHHS MPU IBUKEHUU Tela B
AKUJAKOCTH HJIU Ta3e.

[locTynarensHoe U BpalaTebHOE ABUKEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CWJIbl OTHOCUTENBHO OCH BpaieHus. llnedo cubl
Y ciioBust paBHOBECHS TBEPAOTO TENA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
MOJAIINITHUKY, IBU>)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUU.

CpaBHeHUE Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenune cuil.

CiioxeHune CHIL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMAaLIIH.

HesecomocTs. Bec Tena npu yckOpEeHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

VYcaoBus paBHOBeCcHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenue aBmxKEHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnegoBanne 3aBUCUMOCTH CHJ  YHPYTOCTH, BO3HHUKAIOIIMX B
MpYy>KWHE U PE3UHOBOM 00paslie, OT UX JAePopMaluu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeNa, UMEIOLIETO OCh
BpAaIllCHMUS.

Tema 3. 3akonvl coxpanenus 6 Mexanuke

NMnynbc MarepuasbHOM TOUYKHM (Te€da), CUCTEMbl MaTepHAIbHbBIX
ToueK. MIysIbC CHIIBI M U3MEHEHUE UMITYJIbCa Tea. 3aKOH COXPAHECHHUS
uMITysibca. PeakTuBHOE ABUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHepruss MarepuanbHOM TOoukH. Teopema 00
U3MEHEHUHU KHHETUYECKON YHEPTUH.

[lotennmanbHass »Heprusa. [loTeHuumanbHast dHEPrus  yOopyro
nedhopMUpOBaHHON NpyxuHBL. [loTeHumanbHas >Heprusi Tena BOIU3U
OBEPXHOCTHU 3E€MIIH.

[loTreHnumanbHble W HENOTEHIHMaIbHble CHIbl. CBs3b pPabOTHI
HENOTECHIMAIBHBIX CHJI C U3MEHEHHEM MEXAaHWYECKON DHEPTUU CUCTEMBI
Tel. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHnyeckre ycTpouCTBa M NPAKTHYECKOE NMPUMEHEHHUE: BOIOMET,
KOIIEP, MPY>KUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3ydyenne aOCONIOTHO HEYNPYroro yjaapa ¢ TMOMOIIBIO0 JIBYX
OJIMHAKOBBIX HUTSHBIX MAasgTHUKOB.

HccnenoBanue cBsizu paOOThI CUJIBI C U3MEHEHUEM MEXaHUYECKON
SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Paszpnes 3. MouiekyasipHas pu3nKa U TEPMOAUHAMHUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U UX
onbITHOe 00ocHOBaHME. bpoyHoBckoe aBmxkenue. Juddysus. Xapakrep
JBIKEHUS WM B3aMMOJEHCTBUS YACTHL[ BellecTBa. Mojaenu CTpOeHUs
ra3oB, JKUJKOCTEH M TBEPABIX T€A U OOBSICHEHUE CBOWCTB BEIIECTBA HA
OCHOBE JTUX Mozene. Macca u pasmepbl Monekyid. KommdecTBo
BeniecTBa. [locrosanas ABoraspo.

TeroBoe paBHOBecue. Temmnepatrypa um e€ wusmepenue. Illkana
temneparyp Llenscus.

Mopens uacanbHOrO raza. OCHOBHOE YpPAaBHEHUE MOJEKYISPHO-
KHHETUYECKOW TEOpHH MJICaJbHOTO Ta3a. AOCOIIOTHAs TeMIlepaTypa Kak
Mepa CpelHeHd KUHETUYECKOW HHEPruu TEIUIOBOIO ABUKEHUS YaCTHIL
raza. [llkana temnepatyp KenbBuHa. ['a30Bbie 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akoH [lanpTona. M30mponeccsl B HaeaibHOM
ra3e¢ € TIIOCTOSIHHBIM  KOJHMYECTBOM  BellecTBa. ['paduueckoe
MPEACTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
TEPMOMETp, OaApOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHUE  BEIECTBA,
dboTorpaduu MOJIEKYJT OPraHUYECKUX COSTUHECHUI.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita [TepHa.

OnbIThl, J0Ka3bIBAIOLIME CYIIECTBOBAHUE MEXMOJEKYJISIPHOTO
B3aUMOJEUCTBHUSL.

Mopaenb, WUTIOCTpUpYIOLIAs MPUPOIY HABIEHUS ra3a Ha CTEHKH
cocyna.

OnpIThl, WUTIOCTPUPYIOLIME YPAaBHEHHUE COCTOSIHUS UACAIBHOIO
ra3a, U30IpoLEeCChI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE
U3MEpeHUl 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPbl BO3/lyXa B HEM.

HccnepoBanre 3aBUCUMOCTA MEXKIY IapaMeTpamMu COCTOSHUS
Pa3peKEHHOrO0 Trasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepmoanHaMuueckas cucTema. BayTtpennss SHEPIUs
TEPMOJIMHAMUYECKOW CHUCTEMbI U CIocoObl €€ n3MeHeHus. KonnuecTBo



TEIJIOTBl U paboTa. BHYTpEHHAS 3HEPrusi OJHOATOMHOIO HJEaIbHOIO
ra3za. Buzpl Temonepeaadn: TEIIONPOBOAHOCTb, KOHBEKIIMS, H3IIyYEHHE.
YnenpHass TEINIOEMKOCTh BemecTtBa. KoimuecTBO  TEIUIOTHI  IpH
TeIJIonepeaaye.

[TonssitTue 006  agmabatrHomM  mpormecce.  [lepBeiii  3akoH
TepMOJMHAMUKHU. [IpuMeHeHne mepBOro 3aKOHa TEPMOAMHAMUKH K
uzonporeccam. ['paduueckas uaTepnperanus padboTH rasa.

Bropoit 3akoH TepmomuHamuku. HeoOpaTuMOCTh MpOIECCOB B
IPUPOJE.

TeruioBele mamuHbl. [IpyHOKMOBT AEHCTBUSA TEIMJIOBBIX MAIIVH.
[IpeoOpazoBanusi SHEpruM B TEIIOBBIX MamuHax. Koaddurment
IOJIE3HOr0 AeucTBUs TemioBod Mamumebl. [ukn Kapro u  ero
KO3(QGUIIMEHT TMOJIE3HOTO  ACHCTBUS. DKOJOTHYECKHUE MPOOJIEMbI
TEIJI0IHEPTETUKHU.

TexHnuecKkre ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: ABUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEW 3HEpPrUM Tejla MPU COBEPLIEHUU PAOOTHI:
BBUIET NPOOKM W3 OYTBUIKM TMOJ JEWCTBHEM CXKAaTOTO BO3AyXa,
HarpeBaHue d3pupa B  JATYHHOHM  TpyOKe  NyTEM  TpPEHHS
(BUIIEOAEMOHCTpAIIHS ).

N3meHeHne BHYTpEHHEHl JHepruu (Temmeparypbl) Tejla IpHu
TeIIonepeaaye.

OnbIT O aMabaTHOMY PAaCIIMPEHHUIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mnapoBoil TypOHWHBI, JBUTATENsl BHYTPEHHETO CrOPaHMS,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u KoHaeHcauus. VcnapeHwe U KHUIIEHHE.
AOCOII0THAas U OTHOCUTENIbHAS BJIAXKHOCTh BO31yXa. HacklleHHbIN nap.
VYaenbHas Temiota napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpPaTyphl
KUIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnnueckue u aMmop@Hbie Tena. AHU30TPONUS
CBOMCTB KpucTawioB. Kunkue kpuctamibl. COBpeMEHHbIE MaTepHaIbl.
[InaBnenue u KpucTamiuzalus. YJenbHas TeIioTa IUIaBJICHUS.
CyO6numarnusi.

YpaBHeHUE TEII0BOTO OajaHca.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
TUTPOMETP U TCUXPOMETP, KaJOPUMETP, TEXHOJOTHMU TOJyUYECHHUS
COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX MAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGntonenne HarpeBaHuss U IUIABJICHUS  KPUCTAUIMUECKOIO
BEIIECTBA.

JleMOHCTpanys KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul



HSMGpCHI/Ie OTHOCHUTEIBbHOM BIaXKHOCTH BO3ayXa.

Pa3nen 4. JiaekTpoaAnHaMHKA
Tema 1. Inekmpocmamuxa
OnekTpu3anus  Ted.  OJJNeKTpuueckud  3apan.  JlBa  Buaa

IEKTPUYECKUX 3apsAI0B. [TpoBoIHUKH, JTUDJIEKTPUKU U
MOJIyIIPOBOXHUKH. 3aKOH COXPAHEHHUS IJIEKTPUYECKOTO 3apsia.
B3aumopeiicteue  3apsnoB.  3akoH — Kymona.  Toueunslii

ANEKTPUYECKUN  3apsiA.  Dnekrpuyeckoe mojie.  HampsxéHHocTb
ANEKTPAYECKOTO MoJs. [IpyHIuI cynepno3uunn 3JIEeKTPUIECKUX TOJIEH.
JInHnn HanpsHKEHHOCTH AJIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocratudeckoro mnojis. llotenuuan. PasHocTh
MMOTEHUHAIOB. [IpOBONHMKM W IHUAJIEKTPUKHA B SIJIEKTPOCTATHYECKOM
none. J(udmekTpudeckas NpOHUIIAEMOCTb.

OnekTpoéMKOCTh.  KoHaeHcaTop.  ONEKTPOEMKOCTH  IJIOCKOIO
KOHJIEHCATOpa. DHEPTHUs 3apSKEHHOTO KOHJEHCATOPA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
ANEKTPOCKOIL, JJIEKTPOMETP, JJIEKTPOCTATHYECKAs 3aINATA, 3a3EMIICHUE
ANEKTPONPUOOPOB, KOHAEHCATOP, KOMHMPOBAJIBHBIN ammapar, CTPYHHBIM
MIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS JIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH  IIJIOCKOTO  KOHJIEHCAaTopa OT
IUIOIIAAN IUIACTHH, PACCTOSHUS MEXIAY HHMU U JAUIEKTPUYECKOU
ITPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanuwtii 31ekmpuueckuii mox. Toxu 6 pazniuunvix
cpeoax

OJIEKTPUYECKUM TOK. YCJIOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOTO
Toka. Mcrounnku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixenune. 3akon OMa 114 yyacTka Lenu.

DJIEKTPUYECKOE  CONPOTUBIICHUE.  YIEIBbHOE  COINPOTUBIICHUE
BemlectBa. llocnenoBarenbHoe, MapamienbHOE, CMEIIAHHOE COEIMHEHUE
IPOBOJIHUKOB.

Pabota snekrpuyeckoro toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsl CUJIAa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA
Toka. 3akoH Oma [ MOJHOW (3aMKHYTOM) SJEKTPUYECKON Lemu.
KopoTtkoe 3ambikanue.

DJIEKTPOHHAs: MPOBOAUMMOCTH TBEPABIX METAUIOB. 3aBUCHMOCTD
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.



[TomynpoBonuuku. CoOCTBEHHass W TpPHUMECHas MPOBOJAUMOCTb
nosynpoBogHUKoB. CBolictBa p—N-nepexoxa. IlomynpoBogHUKOBBIE
puOOpHI.

DNEeKTpUYECKUd TOK B pacTBOpax M pacIUlaBax 3JIEKTPOJIMTOB.
DNEKTPOIIUTHYECKAS TUCCOMALS. DIEKTPOIIN3.

ONEeKTpUYEeCKUd  TOK B Trasax. CamocTosTENbHBIN U
HECAMOCTOATENBHBIN pa3psia. Monnus. [Lnasma.

TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPHUMEHEHHUE:
aMIIepMETp, BOJIBTMETD, peocrar, VUCTOYHHUKHU TOKa,
AIIEKTpOHArpeBaTeNbHble MPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE MPHOOPHI,
TEPMOMETP  COINPOTUBIICHUS, BAKyyMHBIA JMOJA, TEPMUCTOPHI U
(doTope3nuCTOPHI, MOTYIMPOBOAHUKOBBIN AUO], FAIbBAHHUKA.

Jlemoncmpayuu

N3mepennie cUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS UUIUHAPUYECKHX IMPOBOJHUKOB OT
JUTMHBI, TUIOIIAJU TONIEPEYHOr0 CEUEHUS U MaTeprala.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipamoe  u3MepeHHE  DNEKTPOABMKYIIEHM  cuibl.  Koporkoe
3aMBIKAHHE TaJIbBAHMYECKOTO DJIEMEHTA W OLEHKAa BHYTPEHHETO
CONIPOTHUBJICHUS.

3aBUCHUMOCTb COIPOTHUBIIEHUS METAILIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenune cMEmaHHOro COETMHEHUS PEZUCTOPOB.

N3mepeHne HIIEKTPOABHKYIIEW CHJIBI HMCTOYHHMKA TOKAa W €ro
BHYTPEHHETO CONMPOTUBICHHUS.

HaOnronenue anextposusa.

MexnpeaMeTHbIe CBA3M

N3yuenne kypca @usuku ©O6azoBoro ypoBHs B 10 kmacce
OCYILECTBIISIETCA C YYETOM COJIEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EM C
KypcaMu MaT€MaTUKH, OMOJIOTHH, XUMUU, T€OrpaPUU U TEXHOJIOTHH.

Meowxcnpeomemnvie nousamus, CBSA3aHHbIE C H3YYEHHEM METOJIOB
HAay4YHOTI'O TMO3HAHUS: SBJICHHE, Hay4YHbId (DaKT, runoresa, Qpuznyueckas
BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHME,
MOJENb, U3MEPEHUE.

Mamemamuka: penieHre CUCTEMbI YpPaBHEHUM, IMHEWHAS (QYyHKIUS,
napaboJsia, runepobosna, ux rpaduKd U CBOMCTBA, TPUTOHOMETPUUYECKHUE
(yHKUMU:  CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPhl M HX MPOCKIMU HA OCH
KOOPJAHWHAT, CIIO)KEHHE BEKTOPOB.

buonocusa: mexanuyeckoe IBUKEHUE B KUBOW mpupoe, nuddysus,
OCMOC, TEIJOOOMEH J>KMBBIX OpPraHM3MOB (BBl TEIUIONEpEIaUH,
TEIJIOBOE PAaBHOBECHUE), DJIEKTPUUYECKHE SIBICHUS B )KHUBOU MpPUpPOIE.

Xumusi: JUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHUE AaTOMOB H
MOJIEKYJ, MOJIb BEIIECTBA, MOJSpPHAs Macca, TEIUIOBbIE CBOWCTBA
TBEPABIX TEJI, )KUAKOCTEH U ra3oB, DJIEKTPUYECKHE CBOMCTBA METAJLIOB,
ANEKTPOJIUTUYECKAS JUCCOLMALINS, FaJbBaHUKA.

lI'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.



Texnonocusi: 1npeoOpa3oBaHHE JBMKEHUH C HCIOJIb30BAaHUEM
MEXaHU3MOB, YY€T TPEHUS B TEXHHUKE, IOJUIMIIHUKH, HMCIOJb30BAHUE
3aKOHA COXPAaHEHHs UMITYJIbCa B TEXHHUKE (pakeTa, BOAOMET U JIpyrue),
JABUTATE]Ih BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOMU
XOJIONUIBHUK, KOHJIWIMOHEDP, TEXHOJOTHM IIOIYYEHHS] COBPEMEHHBIX
MaTepUAIOB, B TOM 4YHCIE€ HAHOMATEPHAIIOB, W HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHUE JIIEKTPONPUOOPOB, KCEPOKC,

CTPYWHBIN IIPUHTED, JIIEKTPOHATPEBATEIIBHBIC pUOOPBHI,
AIIEKTPOOCBETUTEBbHBIE PUOOPHI, rajbBaHUKA.
11 KITACC

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuTHl. B3anmMoaencTBHE MOCTOSIHHBIX MArHUTOB.
MaruntHoe mone. Bekrtop marauTHOM — MHAyKiuu.  [IpuHnun
CyNEpIO3UIIMA MArHUTHBIX TMOJied. JIMHMM MarHUTHOM WHAYKIWH.
KapTuna nmuHui MaraHuTHOM MHAYKIHWH TTOJIS IOCTOSHHBIX MAarHUTOB.

MarsauTtHOE 1osie MPOBOAHUKA ¢ TOKOM. KapThHa JTMHANM WHIyKIIMU
MarHATHOTO TIOJISI JUIMHHOTO TMPSMOTO NPOBOJHUKA M 3aMKHYTOI'O
KOJIBLICBOTO IIPOBOJHMKA, KATyIIKH C TOkoMm. OmbIT Opcrena.
B3anmonenicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna JlopeHua, €€ MOAyJIb M HampaBJICHUE. [[BUKEHHUE 3apsKEHHOM
YaCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJjie. PaGota cuisl Jlopenna.

SBnenne  snexkrpomarHuTHOM — wHAYKUMH. IloTok  BekTopa
MAarHATHOW WHAYKUWH. OJNEKTPOABWKYIIAsS CHJIA HMHAYKIUU. 3aKOH
AIEKTPOMAarHuTHOM MHAYyKIUU Papanes.

BuxpeBoe anekTpuyeckoe moje.  OIEKTPOIABHXKYINAs  CUia
VHIYKIUU B MPOBOJHUKE, NBHKYILIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MAarHATHOM MOJIE.

IIpaBuino Jlenna.

NuaykTUBHOCTB. SIBlIEHME CAaMOMHAYKIMU. OJIEKTPOIABHXKYILAS
CUJIa CAMOMHIYKIIVH.

DHEpPrusi MAarHUTHOTO TTOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue  yCTpoOMCTBA UM IPAKTUYECKOE  IIPUMEHEHHUE:

MTOCTOSTHHBIC MAarHuThl, 3JIEKTPOMArHUTBHI, 3JIEKTPO/IBUTATEIb,
YCKOPHUTEIM AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TEYb.
Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JInHMM MHIYKIIUY MarHUTHOTO TTOJIS.

B3aumozerictere n1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jerictue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBNeHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABIKYILNEH CHJIbI MHAYKIMM OT CKOPOCTH
U3MEHEHHs] MAarHUTHOT'O ITOTOKA.

SIBieHHEe CAaMOUHAYKIUU.



Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

UccnenoBanue nercTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.
UccnenoBanue siBiIeHUs 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHble KO1€0AHUA

KonebarenbHast cuctema. CBOOOIHBIE MEXaHUYECKUE KOJEOaHUS.
I'apmonnyeckue konebanms. Ilepwon, yactoTta, amrmmTyga u ¢asa
kosieOanuii. IlpykuHHBI MasTHHK. MaremMaTUYecKuil  MasiTHUK.
VYpaBHeHuEe rapMoOHUYECKHX KojeOaHuidl. [IpeBpamieHue s3Hepruu mnpu
TapMOHUYECKHUX KOJICOAHMSIX.

Konebarenbupii  KOoHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHBIC
KOJICOaHUsI B MJICATILHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIy
MEXaHMUYECKUMH M JJIEKTPOMArHUTHBIMH KoyicOaHusiMu. Dopmyna
ToMmcoHa. 3aKOH COXpaHEHHs SHEPIHMH B HJCATBHOM KOJIEOATEIbHOM

KOHTYpE.
IIpencraBienne o 3aTyxamommx KoyieOaHUSIX. BbIHYyXIECHHBIE
MEXaHUYECKUE KOJICOaHUSI. Pe3onaHnc. BrinyX1eHHBIE

AIIEKTPOMATHUTHBIE KOJIEOaHUS.

ITepemennsiil Tok. CUHYCOMIAIBHBIA TEPEMEHHBIA TOK. MOIIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIMTYJHOE U JIEUCTBYIOLIEE 3HAUYEHUE CUJIBI TOKA
Y HaIpsOKEHUS.

Tpancpopmarop. IlpomsBoacTtBo, mnepenaya U NOTpeOsICHUE
ANEKTPUYECKON JHEPTHM. OKOJIOTMYECKHE PHUCKHA IPU TPOU3BOACTBE
anekTposHepruv. KynpTypa  UCHONB30BaHUSA  BJIEKTPOSHEPTHMH B
ITOBCETHEBHOM KU3HMU.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
ANEKTPUYECKUN 3BOHOK, TIEHEpaTop IMEpPEMEHHOro TOKa, JIMHUU
AJIeKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB KojebOaTeIbHON CUCTEMbl (TTPY>KUHHBIM
WJIM MaTEMaTUYECKUN MASTHHK).

Habnronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BHIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOaHUS.

OcuumiorpaMMbsl  (3aBUCUMOCTH  CUJIBI TOKA W HAMpsDKEHUS OT
BPEMEHU) JJIs1 AJIEKTPOMATrHUTHBIX KOJIEOAHUM.

Pe3onanc mpu MOCHENOBATEILHOM  COEAMHEHUM  PE3UCTOpa,
KaTyIIKKA UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpoNepeayn.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnegoBanue 3aBUCMMOCTH NEPUOJA MaJbIX KoJieOaHUM rpy3a Ha
HUTH OT JUIMHBI HUTU U MacChl rpy3a.

HccnegoBanue MepeMEHHOrO TOKa B LIEMM W3 MOCJIEI0BATEIBHO
COEIMHEHHBIX KOH/ICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YCIOBUS pacrpocTtpaHeHus. [lepuon.
CkopocTp pacmpocTpaHeHus M JUIMHA BOJHBL  [lomepeunsle



NpoAoibHbIe BOJHBL. MHTepdepeHims u AUPpaKmus MEXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3BykKa. ['pomkocTh 3Byka. Beicota Tona. TemOp
3BYKa.

DNEeKTpOMarHuTHbHIE BOJIHBI. VYcaoBus U3ITyYEHHUS
ANIEKTPOMATrHUTHBIX BOJH. B3amMmHas opueHtanus BektopoB E, B, V B
ANEKTPOMArHUTHOM  BosiHE. (CBOWCTBA  3JEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, MpeJoMIICHHEe, MoyApu3anus, nudpakuus, uHTephepeHIIHs.
CKOpOCTB 3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHre 3eKTpOMarHUuTHBIX
BOJIH B TEXHHUKE U OBITY.

[IprHIMIBI pagnOCBsI3U U TeneBUAcHUA. Pannonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
MY3bIKaJIbHbIE NHCTPYMEHTBI, YJIbTPa3BYKOBasl AUATHOCTUKA B TEXHUKE U
MEIULMHE, pajgap, pPaauONpPUEMHUK, TEIEBU30p, AHTEHHA, Tene(oH,
CBY-mieus.

Jlemoncmpayuu

OOpa3oBaHue M PACHpPOCTPAHEHHE IONEPEUHBIX W MPOAOJBHBIX
BOJIH.

KoneOmromeecs Teno kKak UICTOYHUK 3BYKa.

HabGnronenue otpakxeHus: ¥ NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habntonenue nunrepdepeHnu 1 Audpakiini MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue CBsI3M TPOMKOCTH 3ByKa U BBICOTBI TOHa C
aMIUTUTYI0M M 4aCTOTOM KOJICOAHUIA.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJH: OTPaKEHHE,
MpenoMJIeHUE, Noaspu3auus, qudpakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpamMonnmHEeHOE pacIpOCTPAHEHUE CBETA
B oHOpoaHOM cpene. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKoHbBl OTpaxkeHusi cBerta. I[loctpoeHue
M300paKeHHI B MIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeJIOMJIEHUS CBeTa. AOCOJIIOTHBIN
nokaszatenb  npejgomiieHusa.  [lonHoe — BHYTpeHHee  OTpa)KE€HHeE.
[IpenenbHbIN yToJI MOJIHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiaoxHbIN coctaB Oeoro cBeta. LBer.

CoOwuparomue U pacceuBaroniue JUH3bl. ToHkas nuH3a. DokycHoe
paccTostHUE M ONTHYecKas cuia TOHKOW JuH3bl. [locTpoeHue
H300paXeHU B COOMpAIOIIMX W pacceuBaromux JuH3ax. dDopmyna
TOHKOM JIMH3bI. Y BEJIMUCHUE, JaBAEMOC JIUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU OIITUKH.

BonnoBass  ontuka. Uutepdepenumss  cBera.  KorepeHTHbIe
UCTOYHUKHU. YCIIOBUA HAONMIOJEHUS MaKCMMyMOB W MHHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
UCTOYHHUKOB.

Hudpakuus  cBera.  Judpakiuonnas  pemérka.  YciaoBue
HaOJIIOJICHUS [JIaBHBIX MAaKCUMYMOB MU MaJJ€HUU MOHOXPOMATHYECKOIO
CBETa HAa JUPPAKIUOHHYIO PEHIETKY.

ITonsipusanus ceera.



TexHuyeckre yCTpPONCTBA U MPAKTHUYECKOE NPUMEHEHHE: OYKH,
nymna, QoroammapaT, MPOSKIHOHHBINA ammapaT, MUKPOCKOI, TEIECKOTI,
BOJIOKOHHASI OTNITUKA, AUPPAKIIMOHHAS PEIIETKA, TTOSIPOHI.

Jlemoncmpayuu

[IpssMonvHEiHOE pPACcHPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHE
cBeta. OnTuyeckue NpudOpkI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Mozellb CBETOBOJA.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Mojienn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenue natepdepeHinm cBera.

Hab6nronenue nudpaxium ceera.

Hab6nronenue nucnepcnu cBera.

[lomy4yeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue nonsipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne nmokazatens NpeOMICHHS CTEKIIA.

UccnenoBanue cBOMCTB N300pakeHUN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI ClIeIUAJIBLHONM TEOPUU OTHOCHUTEIbHOCTH
['pannnbl MPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. llocTymnaTel
CIIEHHAIIBHOW TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJIS
CKOPOCTH CBETa B BAKYyM€, MPUHLIHUI OTHOCUTEIIBHOCTH DUHILITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJIECHUE BpPEMEHU W
COKpAILECHUE JIJINHBI.
DHEprust U UMIYJIbC PEIATUBACTCKON YaCTULBI.
CBsI3p Macchl C YHEPTUEN U UMITYJIBCOM PEIIATUBACTCKON YACTHULBI.
DHeprus MoKosl.

Pasznes 7. KanToBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. opmyna [Inanka cBA3u s3HEPruu GOTOHA C €r0 YaCTOTOM.
DHeprus 1 UMIyJbc (HOTOHA.

OtkpeiTie u uccineaoBanue @orordpdexra. Omnbiter A. T
CroneroBa. 3akonbl (ortordpdekra. VYpaBHeHue OUHINTEHHA IS
dotorddexra. «KpacHas rpanuiiay porosddekra.

JlaBnenue cBera. OnbiTel I1. H. JIeGenena.

XHUMHUYECKOE JICUCTBHUE CBETA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
doTO3IEMEHT, POTOAATUHK, COTTHEYHAs OaTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeELIHETO (poToaddekra.

CBeToauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessHuio o -
yactul. [lmanerapnas moxens aroma. Ilocrymarel bopa. M3nydyenue u
norjoiieHrue (POTOHOB MPHU NEPEXOE aTOMA C OJIHOTO YPOBHS SHEPIUH HA
npyroi. Bunbl criektpoB. CIIEKTp YpOBHEW SHEPTrUMU aTOMa BOJIOPOIA.



Bonnoseie cBorictBa yactuu. Bomubl ne bpoiis. KopnyckymnspHo-
BOJIHOBOM JAyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPHUMEHEHHUE:
CHEKTpaJIbHbIA aHau3 (CIEKTPOCKON ), J1a3ep, KBAHTOBBIN KOMITBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.

HaOmoienne mmHeRvaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Ha6nronenue muHETyaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JIOKa3bIBAIOIIAE CJIOKHOCTh CTPOCHHUS  SApA.
OtkpeiTHe panuoakTuBHOCTH. OmnbITel Pezepdopaa mo omnpexneneHuro
COCTaBa paJiMoaKTUBHOro m3nydeHus. CBolcTBa anb(pa-, Oera-, raMma-
U3JIydeHus. BiausiHue painoakTHBHOCTU HA KUBbIE OPTAHU3MBI.

OtkpelTHE TIPOTOHA W HeUTpoHa. HykilOHHas wMomens sapa
I'eiizenbepra—Banenko. 3aps sapa. MaccoBoe uucio sjapa. M3otomsl.

Anbda-pacnan. ONEKTPOHHBIM W TMO3UTPOHHBIM OeTa-pacma.
["'amMa-n3nydeHne. 3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBs3W HYKJIOHOB B sifjpe. SnepHble cuibl. Jlegekt macchl
Aanpa.

SAnepHbie peakunu. JleneHne u CUHTE3 sIep.

SAnepubiit  peaktop. Tepmosaepusiid cunre3. IlpoGinembl u
MIEPCIIEKTUBBI SIACPHOW DHEPTETUKU. DKOJOTHYECKUE ACHEKTHI SAIEPHOU
SHEPTeTUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Metoabl HaOJIIOAEHHS U PETUCTPALIUU 3JI€MEHTAPHBIX YaCTHLL.

dyHaamMeHTalbHble  B3auMojeicTBus. EnuHcTBO  (huzmueckoit
KapTHUHBI MUpA.

TexHuueckue ycTpoiuCcTBa U NPAKTUUECKOE TPUMEHEHHUE: TOZUMETD,
kamepa BuiibcoHa, siiepHbIid peakTop, aToMHast OoM0a.

Jlemoncmpayuu

CU€TunK MOHU3UPYIOUIUX YACTHUL.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS aCTPOHOMMHM. [IpuKiianHOEe 1 MHPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMMUH.

Bun 3Bésmnoro Heba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX
BUIMMOE JIBUKECHHUE.

ConHeuHas cuctema.

Connue. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHua u
3BE34.  3BE3NBI, WX  OCHOBHBIE  XapakKTEpUCTUKH. Jlmarpamma
«CIIEKTPaIbHBIN KJacC  —  CBETUMOCTHY. 3BE31bI  TJIABHOU
NOCJEN0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» ISl 3BE3N
[JJABHOM  TOCJIENOBATEIIbHOCTH.  BHYTpeHHee  CTpoeHue  3BE3J.
CoBpemeHHbIE TPEACTABICHUS O MPOUCXO0XKACHUU U 3BoIonnU ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.



Mineunsin [lyte — nama [anmaktuka. [lomoxeHune u nBHKEHHE
Connna B lamaktuke. Tunbsl ramaktuk. PanuoranakTMky M KBaszaphbl.
UYe€pHble IbIPHI B sAPAX TATAKTHK.

Bcenennas. Pacmupenune Bceenennoit. 3akon Xa606ma. Paz6eranue
ranakTuk. Teopus bonsioro B3psiBa. PenmkroBoe nsnyyeHue.

MacmrabHas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vuenuueckue nabniooenus

HaGmonenuss HEBOOPYKEHHBIM — IJ1a30M € HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJI ONPEACIICHHUs MOJIOKEHUSI HEOECHBIX
OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3ausi (CeBepHOro
MOTYLIAPHUA U SIPKUE 3BE3IBL.

HaoOmtonenus B teneckon Jlynsl, mianet, Mueunoro [1ytu.

Oo0o0maromiee MOBTOPEHUE

Ponb ¢u3uku u acCTpOHOMHHM B SKOHOMUYECKOM, TEXHOJIOTHUECKOMH,
COLIMAJIBHOM U 3TUYECKOM c(hepax AesITENbHOCTH YEIOBEKa, POiIb U MECTO
(U3MKM U ACTPOHOMHHM B COBPEMEHHON HAy4yHON KAapTUHE MHpa, POJIb
¢usnueckoil Teopur B (HOPMUPOBAHMM MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHUpa, MECTO (PU3MYECKOW KAPTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenune kypca @usuku ©OazoBoro ypoBHs B 11 kmacce
OCYILECTBIISIETCA C YYETOM COJIEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EHU C
KypcaMu MaT€MaTUKH, OMOJIOTMH, XUMUU, T€OrpaQUu U TEXHOJIOTHH.

MeoicnpeOomemnvle noHAmMuUA, CBSI3aHHBIE C W3YYEHHEM METOJOB
HAay4YHOT'O TO3HAHUS: SBJIEHHE, Hay4yHbId (DaKT, runoresa, Qpuznyueckas
BEJIMYMHA, 3aKOH, TEOpUs, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHHUE,
MOJIENb, U3MEPECHHUE.

Mamemamuxa: peleHue CUCTEMBI ypaBHEHUH,
TPUTOHOMETPUUYECKHE (DYHKIMHU: CUHYC, KOCHUHYC, TAHI€HC, KOTaHI€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKUUU Ha
OCH KOOpAMHAT, CIIOKEHHE BEKTOPOB, IPOM3BOJIHBIE DJIEMEHTAPHBIX
(yHKUMNA, NpU3HAKKA TOJO00MSI TPEYTOJIbHUKOB, ONpPENENICHUE IUIOIIAIN
IJI0CKUX QUryp u oobE€ma Ted.

buonocus:  snekTpuueckue — SABICHHS B KMBOW  IIPUPOJE,
Koje0aTeNbHble JBWKEHUS B JKMBOW MPHUPOJE, ONTHYECKUE SIBJICHUS B
KUBOU MPUPOJE, NIEUCTBUE PAJUALlN HA JKUBBIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpPA30BaHUS KPUCTALTMYECKON pPEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagua: maruuTHbIE TONIOCA 3€MIIM, 3aJIEKU MArHUTHBIX DY/,
(doTOoChEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIECTPSICEHUIA.

Texnonozcusa: IWHUM DIEKTpONEpENady, TEHEPATOpP IEPEMEHHOTO
TOKQ, JJIEKTPOJIBUTATENb, HHIYKIIMOHHAS I1€Yb, Paaap, paIuONpPUEMHHUK,
TeNeBU30p, aHTeHHa, TeinedoH, CBY-neub, MPOEKIMOHHBIA ammapar,
BOJIOKOHHAs ONTHKA, COJIHEYHAs Oarapes.



IHJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOI'PAMMBbI
HO ®SU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3HKa» HAa YPOBHE CPEIHErO
obmero oOpa3zoBanusi (0a30BBIi  YPOBEHB) OJDKHO OOCCIICYHTH
JOCTUKEHHE CIAEAYIOUNX TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO npeamera « Du3nKa
JOJDKHBI ~ OTpa)kaThb TOTOBHOCTh M CHOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHON BHYTPEHHEN MO3UIIMEH JTUYHOCTH,
CUCTEMOM  IIEHHOCTHBIX  OpHEHTAIlUM, ITO3UTUBHBIX  BHYTPEHHUX
yOeXIeHuH, COOTBETCTBYIOIIUX TpaJUIIMOHHBIM IIEHHOCTSM
pOCCHIiCKOTO OOIIECTBa, pPACIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa
JESTEIPHOCTH B TMPOLIECCE pealM3alldd  OCHOBHBIX  HallpaBJICHUUN
BOCITUTATEIHHON JIEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIIMU OO0YYaIOIIEeToCs Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

OPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JCSTEIbHOCTh B HWHTEpEcax
TPOKJAHCKOTO  OOIIECTBa, Yy4YacTBOBAaTh B  CAMOYIpPaBJICHUH B
o0pa3oBaTeIbHON OpraHu3allly;

yMEHHUE B3aUMOJICHCTBOBAaTh C COIMAJIbHBIMH HWHCTHTYTaMH B
COOTBETCTBHHM C MX (PYHKIHMSIMHU U Ha3HAUCHUEM;

TOTOBHOCTH K TYMAHUTAPHON U BOJIOHTEPCKOM 1EATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TpaKJTaHCKOW HJICHTUYHOCTH,
aTPUOTU3MA,;

[IEHHOCTHOE  OTHOIIEHHWE K TOCYJapCTBEHHBIM  CHUMBOJIAM,
JTOCTHKEHUSIM POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
MTOBEJICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYallMI0 W TPHUHUMATh OCO3HAHHBIC
peIIeHusl, OPUEHTHPYSACh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHUCJIE€ B ICITEIILHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOYAsl 3CTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEPEC K pa3inyHbIM cepam mpodeccrnoHalIbHON AeITeTbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3MKOW U TEXHUKOH, yMEHHUE COBEPIIATH
OCO3HaHHBIM  BBIOOp  Oyaymiedt mpodeccun ©W  pearn30BBIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;



TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B
obnacTu GU3NKN HA IPOTSHKEHUN BCEH KU3HM,

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh  DKOJOTHYECKOM  KyJIbTYpPhl,  OCO3HAHHE
100aJbHOTO XapaKkTepa SKOJIOTMYECKUX MPoOIieM;

IUIAHUPOBAHKUE U OCYILIECTBIICHUE JICVCTBUIM B OKPYXAOLIEH Cpeae
Ha OCHOBE 3HAHUS 1EJICH YCTONYMBOTO Pa3BUTHS YEJIOBEUECTBA,

pacImpeHue OTIBITa NEeSTETLHOCTH IKOJIOTUIECKOM
HaIPaBJICHHOCTH Ha OCHOBE MMEIONINXCS 3HAHUM 110 (PU3HKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (DU3NICCKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JEATeILHOCTH, TOTOBHOCTH B
mporecce  M3y4YeHHS — (PU3MKH  OCYIIECTBISATh  MPOCKTHYIO |
HCCIIEIOBATEIbCKYIO IESITEIbHOCTh MHANBUIYATEHO U B TPYTITIC.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jioruueckue JeMCTBHA:

CaMOCTOSITeNIbHO (OPMYJIUPOBATh M aKTyaJHU3UPOBATh IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICIIATh 1IEIN JACATEILHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH
UX JTOCTH)KEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PacCMaTpHBACMBIX
(bU3HUECKUX SIBJICHUSIX;

pa3pabaThiBaTh IUIaH pEIICHUs MPoOJeMbl € YYETOM aHaIM3a
UMEIOITUXCSl MaTepUATIbHBIX M HEMaTepHUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATCIHHOCTH, OIEHUBATh COOTBETCTBUE
PEe3yJbTaTOB MEJISIM, OIICHUBATh PUCKHU MTOCICIACTBUM ICSITEIIHHOCTH;

KOOPJAMHUPOBATh U BBINOJHATE PAbOTy B YCIOBUSX pEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHUBHOEC MBIILUICHHE IPU PEHICHUHU KU3HEHHBIX
pooIeM.

Bba3oBble uccienoBarejabCKHe AeCTBUSA.

BIIAQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMUA TIOHITHSIMHU H
MeTo/laMu (PU3UYECKOM HAyKu;

BIIQJICTh HABBIKAMH y4EOHO-HCCIICOBATEIBCKOM U  TMPOCKTHOM
NEATCIbHOCTH B 00JAacTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelieHusi 3anad  (U3H4ecKoro
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHBIX METOIOB MO3HAHUS,

BIIAJICTh BUJIAMH JEATEIHLHOCTH TIO MOJYYSHUIO HOBOTO 3HAHUS, €r0
MHTEpIIpeTalK, NpeoOpa3oBaHUIO W MPUMEHEHHIO B  Pa3IMYHBIX
y4eOHBIX CUTYalMsIX, B TOM YHCJI€ TIPU CO3JaHHH y4EeOHBIX MPOEKTOB B
obnactu GU3HKHY;

BBISIBIIATh TPUYHUHHO-CJICJICTBEHHBIE CBSI3W W aKTyaJIM3UPOBATH
3a/auy, BBIJBUTATh THIOTE3y €€ pEIIeHHs, HaXOAWTh ApTyMEHTHI IS
JI0KA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a7aBaTh MapaMeTPhl U KPUTEPHUH
pEIIcHUS;



aHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PEIICHUS 3aJa4M Pe3yJIbTaThl,
KPUTUYECKH OLEHUBATHh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSIX;

CTaBUTh U  (GOpMylnupoBaTb  COOCTBEHHBIE  3aJadd B
00pa30BaTeNbHON NESTEIBHOCTH, B TOM YUCIIE MIPH U3YUCHUH (PU3UKU;

NaBaTh OLEHKY HOBBIM CHUTyallUsM, OLICHUBAaTh MPUOOPETEHHBIN
OTIBIT;

YMETh NMEPEHOCUTHh 3HAHUS MO (HU3UKE B MPAKTHUUYECKYIO 00JIACTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE HJIEH, MpEAJIaraTh OPUTMHAJIbHBIE MOIXOIbI U
peLIeHus;

CTaBUTh MPOOJIEMbl W 3aJaud, JOMYCKAIOLIUEe aJbTEePHATHUBHBIC
penieHus.

Pabora ¢ unpopmaumeii:

BJIQJIETh HaBBIKAMHU TMOJYy4YeHUS HMHPOpMaUuUd  (PU3HUECKOrO
ColepKaHUs U3 HCTOYHUKOB  pa3HbIX THUIOB, CAMOCTOSITEIBHO
OCYUIECTBJISTh IOUCK, aHAalu3, CHUCTEMATU3alUI0 WU HWHTEPIPETALHUIO
MH(}OpMauu pa3IMYHbIX BUAOB U (DOPM MpPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

HCIIOJIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3aJady C COOJIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, THUTHEHBI, PECypcocOepexeHusi, MpaBOBbIX H
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOWU O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEpPKaHUS B  PA3IMYHBIX
dopmarax ¢ yd4€ToM Ha3HaueHHs MH(GOPMAIMU W LEJIEBON ayJIUTOPHH,
BbIOMpas ONTUMAIbHYIO (OPMY IIPEACTABICHUS U BU3yallU3al1u.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

OCYUIECTBJIATh OOIEHWE Ha ypokKaxX (PU3MKHM M BO BHEYPOUHOU
NEATEIIBHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CUTyallUd W CMAr4aTh
KOH(JIUKTBI;

pPa3sBEPHYTO M JIOTMYHO W3JIararb CBOKO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJCTB;

NOHUMATh W  MCIOJIb30BATh IPEUMYIIECTBA KOMAHIHOM W
UHANBUIYAITbHON pabOThI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX NEHUCTBHUIA C Y4ETOM
00ILIIMX UHTEPECOB U BO3MOKHOCTEH KaXKI0Tr0 WieHa KOJIJICKTHBA;

NPUHUMATh LEJIM COBMECTHOM JEATEIIBHOCTH, OPraHW30BBIBATH U
KOOPAWUHUPOBATh JEHUCTBUS MO €€ JOCTMKEHHIO: COCTaBIIATH IUIaH
JNEUCTBUM, PpACIPENENSATh pPOJIA C Y4YETOM MHEHUHM YYaCTHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHON paOOTHI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAJa M KaXJOr0 YyYaCTHUKA
KOMaH/Ibl B OOIIMI pe3ynbTaT no pa3padOTaHHbIM KPUTEPUSIM;

NpEAJIaraTb HOBBIE MPOEKTHI, OLICHUBATH UJEU C MO3UIMN HOBU3HBI,
OPUT'MHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBJIAThL  IO3UTHUBHOE  CTPATETMYECKOE  IIOBEIECHUE B
pa3IMYHBIX CUTyalUsX, IPOSBIATh TBOPUECTBO U BOOOpa)K€HUE, OBITh
UHULIMATUBHBIM.



PerynsiTuBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe JeiiCTBUA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh B
ob0nactTu (PU3MKKM W aCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSATENIbHO COCTAaBJATh IUIAH PEIIEHUS PpPAaCUYETHBIX H
KAUeCTBEHHBIX 3aJa4, IUIaH BBINOJHEHUS NPAKTUYECKON paboThl C
Y4ETOM HMMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U
IIPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmdpsaTh paMKH Y4eOHOro TMpeaMeTra Ha OCHOBE JIMYHBIX
MIPEANOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO DJPYAUIUU B
o0nacTu (U3UKHU, TOCTOSTHHO TOBBIIIATH CBOW OOpa30BaTENbHBIA H
KYJIbTYPHBII YPOBEHB.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBI HHTEJJIEKT:

aBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHBBHI B
NEeSATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIETSIM;

BJIQJICTh HAaBbIKAMU ITO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAHHS
COBEPILIAEMbIX IEUCTBUI M MBICIUTENBHBIX IPOLECCOB, X PE3YIHTATOB U
OCHOBAaHUIA;

MCIIOJIb30BaTh MPUEMBI peIIeKCUU JJIsI OLEHKH CUTYalllH, BhIOOpA
BEPHOI'0 PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO
UX CHI)KEHHIO;

NpUHUMATh MOTHBBI W apryMEeHThl JPYrMX TMIpU  aHAJU3e
pE3yNbTATOB JI€ATEIILHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJTJOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHThl JPYrMX TMIpU aHAJU3e
pPE3yNbTATOB JI€ATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce DOCTHXKEHUSI JIUYHOCTHBIX PE3YJbTaTOB OCBOCHMS
nporpaMmbl 1Mo (U3MKE IS YPOBHSI CpeAHEro oOImiero oOpa3oBaHuUs y
OoOy4YaronMxcsi  COBEPIICHCTBYETCS  OMOLIMOHAIBHBI  WHTEJUICKT,
npeanoiaraiomii copMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIOYAIOIIETO CIOCOOHOCTh TOHMMATh CBOE
HSMOIIMOHAJILHOE  COCTOSIHME,  BHUJIETh  HAMNpaBJICHUS  Pa3BUTHS
COOCTBEHHOW SMOIIMOHAIIBHOM c(hephl, ObITh YBEPEHHBIM B Ce0¢€;

CaMOpETYJIMPOBaHUs, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE
OpUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHUE, CHOCOOHOCTH
aJanTUPOBATHCS K AMOI[MOHAIBHBIM M3MEHEHUSIM U MPOSIBISATH THOKOCT,
OBITb OTKPBITHIM HOBOMY;

BHYTPEHHEHW MOTUBALMHU, BKIIFOYAIOLIEH CTPEMIIEHHUE K TOCTUKEHUIO
HeI U YCIEeXy, ONTUMHU3M, HWHHUIHMATHUBHOCTb, YMEHHUE JE€HCTBOBATH
UCXOJS U3 CBOUX BO3MOXKHOCTEH;



OMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIIMOHAILHOE
COCTOSIHUE JIPYTUX, YYHTHIBATh €T0 TPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATH
OTHOIICHUSI C JNPYTUMH JFOJbMH, 3a00THUTHCS, TPOSBIATH WHTEPEC H
paspemiaTh KOH(GIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 KJjacce TIpeIMETHBIC PE3yJIbTaThl Ha
0a30BOM  YpPOBHE JIOJDKHBI ~ OTpakaTb  C(OPMUPOBAHHOCTH Yy
o0y4Jaronmxcst yMEHUM:

JEMOHCTPHUPOBAaTh Ha IIpUMEpax pojdb M MeCTO (HU3UKH B
dbopMUpPOBAaHUM COBPEMECHHOM HAay4YHOM KapTHUHBI MHpa, B Pa3BUTHH
COBPEMCHHOM TEXHUKH M TEXHOJOTHH, B MPAKTHUYCCKON NESITCIHHOCTH
JIIOCH;

YUYUTBIBATh TPaHUIBl MPUMEHEHUS HW3YYEHHBIX  (PU3MUECKUX
MOJICNIe: MaTepuajbHas TO4YKa, WHEpIMagbHas CHCTeMa OTCuéTa,
a0COJIFOTHO TBEPAOE TEIO0, WISaTbHBIM Ta3, MOJEIU CTPOCHHUS Ta30B,
KUJIKOCTEH W TBEPABIX TEJ, TOYEYHBIM JJICKTPUUSCKUN 3apsy Ipu
penieHun PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3UYCCKHUE SBJICHUS (IIPOIECCHI) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJSIPHO-KHHETHUYECKON TEOpUHU
CTPOCHHMSI  BEIIECTBA W DJICKTPOAMHAMUKH:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE TMaJICHHE Tel,
JBIDKCHHUE 10 OKPY>KHOCTH, MHEPLHsI, B3auMoJieicTBre Ten, nuddysus,
OpOYHOBCKOE JIBHXKEHHE, CTPOCHHE JKUJIKOCTEHM M TBEPABIX T,
u3MeHeHHe oObEéMa Teln MpU HarpeBaHUW (OXJKICHUH), TEIJIOBOC
paBHOBECHE, HCHApeHHe, KOHACHCAIMS, IUIABIICHHE, KPUCTAILIA3AIUs,
KHIICHUE, BJIAXKHOCTh BO3/1yXa, IOBBIIICHUE JAaBJICHUS Ta3a IPU €To
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKAY MapaMeTpaMH COCTOSTHUS
rasza B M30IPOIIECCax, dJICKTPU3AIMS T, B3aUMOJICHCTBHE 3apsI0B,;

OTIMCHIBATh MEXAaHHYECKOE MBMIKCHHE, HCIONb3Yys (PU3UUYCCKHE
BEJIMYMHBI: KOOpJHWHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpEHHUE,
Macca Teja, CWJIa, HMIYJbC Tela, KHHETHYECKas  DHEprus,
MMOTEHIIMAJIbHAS ~ JHEPrus, MeEXaHWdeckas pabora, MeXaHHYeCKas
MOIITHOCTD; MPHU OINHUCAHUHU IPABHJIBHO TPAKTOBaTh (PU3MUECCKUN CMBICIT
WCIIOJIb3YEMbIX BEIIMYWH, WX OOO3HAUCHWUS W EAUHUIIBI, HAXOJWUTh
(dbopMyIIBl, CBS3BIBAIOIINE JaHHYIO (DU3UYECKYIO0 BEIMYMHY C JPYTUMH
BEJINYNHAMU;

OMKCHIBATh HM3YyYCHHBIC TEIJIOBBIE CBOWCTBA TENI W TEIJIOBBIC
SBJICHHSI, UCTIOJNB3ysl  (pu3uWyeckue BEIMYMHBI: JABJICHHE  Tas3a,
TEeMIIepaTypa, CPeIHssI KUHETUYECKasi DHEPTUsl XaOTUUECKOTO JIBHKCHHUSI
MOJICKYJI, CpEIHEKBaJpaTUYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO
TETJIOTHI, BHYTPEHHSS dHEPrusi, padoTa raza, KOd(PQHUIMEHT MOJIE3HOTO
JNEHUCTBUS TETUIOBOTO JIBHTATEIIS; MPH ONMKMCAHUW TPABUIBHO TPAKTOBATH
(Gu3HYeCKUil CMBICT HCIOJIB3YEMBIX BEIUYHH, WX OO0O3HAYCHHS U
SAVHUITBI, HAXOAUTHh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO
BEJIMYUHY C APYTUMHU BETUINHAM;



ONKCHIBATh HM3YYECHHBIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA H
AIIEKTPUYECKHUE SIBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BETHMUNHBI:
ANEKTPUYECKUN 3apsisl, SJEKTPUUYECKOE I0JIe, HaAnpsLHKEHHOCTh MOJH,
MOTEHIMAJ, Ppa3HOCTh MOTEHLUMAJIOB; IMPU ONUCAHUU [PABUIIBHO
TPakTOBaTh  (U3UYECKUH  CMBICT  HCIOJB3YEMBIX  BEIUYMH, UX
0003HAYECHUS U €AMHMIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3NYECKyI0 BEIUYUHY C APYTUMU BEIMUNHAMU;

aHAJIM3UPOBaTh (PU3MUECKHUE TMPOLECCHl W SIBJICHHUSA, HCIOJb3Ys
¢u3nyeckue 3aKOHBI M MPHUHIIUIIBI: 3aKOH BCeMUpHOro Tsrotenus, I, Il u
Il 3akonb1 HploTOHA, 3aKOH COXpaHEHUsI MEXaHUUYECKON PHEPTruu, 3aKOH
COXpPAHEHUs HMIIyJIbCa, MPUHLMI CYNEPHO3ULIUU CUJI, HPHUHIIMII
paBHONIpaBUS  MHEPLUUAIBHBIX  CHUCTEM  OTCUETA,  MOJEKYJISPHO-
KHHETHUYECKYI0 TEOPHUIO0 CTPOEHUs BELIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpelHe KHHETHUYECKOW DSHEPruu TEIJIOBOTO [JBHUYKEHUS MOJIEKYN C
a0OCOJIIOTHOM TEMIIepaTypoil, MEPBBIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOro 3apsiaa, 3akoH KysnoHa, mnpu 3ToMm
pasznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHUYecKoe
BBIPa)KEHHE U YCIOBHS (TpaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MalluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuyaTh yYCIOBHS UX 0€30MacHOro
MCIIOJIb30BaHUS B MOBCETHEBHOM KU3HU;

BBIIIOJIHATh ~ AKCIIEPUMEHThI 110  MCCIEIOBAaHUIO  (PU3UYECKUX
ABJICHUM M TMPOLIECCOB C HCIOJb30BAHUEM TMPSAMBIX M KOCBEHHBIX
U3MEPEHUM, MpPU 3TOM (POPMYIHPOBATH MpoOJIEeMy/3aiadyy U TUIIOTE3Y
y4eOHOIr0 SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHUs1, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBObL;

OCYUIECTBJISATh MPSMbIE W KOCBEHHBIE H3MEPEHHUS (PU3MUECKHUX
BEJIMYMH, TPU STOM BBIOMpPATh ONTUMAIBHBIA CIOCOO H3MEpPEHUs H
MCIIOJIb30BaTh U3BECTHBIE METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHIA;

UCCJIEI0BATh 3aBUCUMOCTH MEXIY (DU3NYECKUMH BEIMYMHAMH C
UCIIOJIb30BAHUEM TIPSIMBIX HU3MEPEHUW, NpPH STOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUpOBATh pE3yNbTaTbl IMOJYYEHHOW 3aBHCHUMOCTHU
(bu3UYECKNX BEJIMYUH B BUJE TaOJIUIl U TpauUKOB, JIeJIaTh BBIBOJBI IO
pe3ynbTaTam MCCIIEIOBAHUS;

coOnoaTh MpaBuja 0OE€30MaCHOTO Tpyda NpU  IPOBEIECHUU
UCCJIEIOBAHUM B  paMKax  Y4yeOHOro  OSKCHEpUMEHTa, y4eOHO-
VICCIIEIOBATEIIbCKOM U TPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
M3MEPHUTEIIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYI0BAHNS;

penaTh pacy€THhIE 3a7a4M C SIBHO 33JJaHHON (PU3NUYECKON MOJEIIbIO,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHbl W MPUHIUIIBI, HAa OCHOBE aHalu3a
YCJIOBHS 33/1a4i BBIOMPATh (U3NYECKYIO MOJICIIb, BBIICIST (DU3HICCKHC
BEUYUHBI U (OPMYJIbl, HEOOXOAMMBIE ISl €€ pelieHus, MPOBOAMTH
pacy€Thl U OLIEHMBATh PEANBHOCTh MOJYUYEHHOI'O 3HAYEHUS! (PU3NYECKON
BCJTUYHHBL;

pemiaTh ~ KauyeCTBEHHbIC  3aJayd:  BBICTpAauBaTh  JIOTMYECKHU
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYXKICHUN C ONOpPOM Ha U3YUYCHHBIC
3aKOHbBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

UCIIOJIb30BaTh TMpPH PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIC
UH(GOPMAIIMOHHbIE TEXHOJOTUU UL TOHMCKa, CTPYKTYPUpPOBAHMS,
UHTEPIpETAllMd W TPEACTaBICHUS Y4YEOHOW W HAyYHO-TOMYJSPHOM



uH(pOpMaIlMK, TONYYEHHONM U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MOIydaeMyto HH(OPMAILIHIO;

MPUBOJANTH IPUMEPHI BKIIaJla POCCUICKUX U 3apyOEeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBACHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM
KHU3HU [T o0ecriedeHnst 6€30MacHOCTH MpU 0OpalieHny ¢ mpubopaMu u
TEXHUYECKUMH YCTPOUCTBAMHU, U1 COXPAHEHHUS 3J0POBbS U COOIIOAEHUS
HOPM DKOJIOTHYECKOTO TOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyNIE C BBHIIOJHEHHUEM PA3IUYHBIX COLMAIBHBIX
poJieli, TUIaHUpOBaTh pabOTy TPYIIbI, PalMOHAIBHO pPaCIpEAesiTh
00A3aHHOCTM W IUIAHUPOBAaTh JEATEIbHOCTH B  HECTAaHAAPTHBIX
CUTYyallMsIX, aJEKBaTHO OLICHUBATh BKJIAJ KaXXJOr0 M3 YYaCTHUKOB
IpyNIbl B pELIEHUE pacCMaTpUBAEMOU MPOOIIEMBI.

K konmy oOyuenus B 11 Kjacce mpeIMETHbIE PE3yJbTaThl Ha
0a30BOM  YpOBHE JIOJDKHBI ~ OTpaXaTb  C(OPMUPOBAHHOCTb Y
0o0y4JaronMxcst yMEHUM:

JEMOHCTPUPOBaTh Ha IMpUMEpax pojb MU MeCTO (QU3UKU B
(OpMHpPOBaHWM COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKH M TEXHOJOTWH, B NPAKTHYECKOM NESITEIBHOCTH
JOJIeH, ETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

VUUTBIBATh TPAHULBl MPUMEHEHHS HU3YYEHHBIX (DU3MUECKUX
MOJENEN: TOYEYHBIM DJIJIEKTPUUYECKHM 3apsAl, Jyd CBETa, TOYECUHBINA
MCTOYHMK CBETA, siI€pHAsi MOJENb aToMa, HYKJIIOHHAs MOJEIb aTOMHOTO
A5ipa Ipy pelIeHNH PU3NUECKHUX 3a/1ay;

pacro3HaBath (PU3UYECKUE SBJICHUS (IIPOLECCHI) U OOBSICHIThH UX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJAMHAMHKMA U  KBAaHTOBOM  (DU3UKHU:
ANEKTpUYECKass MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE IeNCTBUSA TOKa, B3aMMOJICCTBHE MarHuTOB,
ANEKTPOMATHUTHAS HMHAYKLMS, JACHCTBUE MArHUTHOTO TMOJSI  Ha
MPOBOJHUK C TOKOM U JABWXKYLIMHCA 3apsil, BJIEKTPOMAarHUTHBIE
KoJieOaHUsI W BOJIHBIL, MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpakeHue, NpeJoMIIeHHEe, HHTephepeHIus, TUPPAKIUS U TOJIPU3ALIHS
cBeTa, aucnepcus cBera, (oroanektpuueckuit 3ddext (pororddexr),
CBETOBOE [IaBJICHUE, BO3HUKHOBEHWE JIMHEWYATOrO CIEKTpa aroMa
BOJIOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs! paIMOAKTUBHOCTD;

ONMKCHIBATH W3YYEHHBIE CBOMCTBAa BellecTBa (IJIEKTPUUECKHE,
MarHUTHbIEC, ONTUYECKUE, DJIEKTPUUYECKYI0 MPOBOAMMOCTD PA3IHUYHBIX
cCpea) MW DJCKTPOMarHWTHbIE  sIBJIeHUsS  (TIPOLIECChI),  HMCIOJIb3Ys
(¢u3nueckue  BEJMYMHBL:  DJEKTPUYECKUM  3apsAl, CcWia  TOKa,
ANEKTPUYECKOE HANPSHKEHUE, DIIEKTPUUYECKOE CONPOTUBIIEHUE, PA3HOCTH
NOTEHLIMAJIOB, J3JEKTPOABWXKYIIAs Cuia, paboTa TOKa, WHIYKIHS
MarHUTHOrO ToJis, cuiaa Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTyIIK{, SHEPrUs SJEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, Mepuoj u
yacToTa KojieOaHul B Ko0JIeOATEIbHOM KOHTYpE, 3apsiJ U CHiia TOKa B
npolecce TapMOHMYECKUX JJIEKTPOMAarHUTHBIX KoJjieOaHu#, (OKycHOe
pacCTOsIHUE M ONTHYECKas CWJa JIMH3bL, MPU OMHCAHUM MPABUIBHO
TPaKTOBaTh  (PU3MYECKHM  CMBICH  HMCIHOJIb3YeMbIX  BEJIUYUH, HUX
0003HAaYEHUS U €IMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE TAHHYIO
(U3HUECKYIO0 BEJIMUUHY C IPYTUMU BEJIMYUHAMU;



ONKCHIBATh HM3YYECHHbIE KBAHTOBBIE SABJICHHS M  IPOLECCHI,
UCTIONB3YS (PU3MUECKHE BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH,
JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUA M UMITYJIbC (OTOHA, MEPUO
MoJIypacnajaa, SHEPTUsl CBS3M aTOMHBIX SIIEp, IPHU ONMUCAHUU MPABUIIBLHO
TPakTOBaTh  (U3UYECKUH  CMBICI  HUCIHOJB3YEMBIX  BEIUYMH, UX
0003HAYEHUs U €IMHULBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
$uU3NYECKyI0 BEIMYUHY C APYTMMU BETUYMHAMHU, BBIYHMCISATH 3HAUCHHE
(bM3UYECKO BEIIMYNHBI,

aHAJIM3UPOBaTh (IU3MUECKHUE TMPOLECCHl W SIBJICHHUS, HCIONb3Ys
¢usznyeckue  3aKOHBI W OpUHOUNBL  3akoH  Oma,  3aKOHBI
MOCJIEIOBATEIBHOIO U MapajlIeIbHOTO COEAUHEHUSI TPOBOJHUKOB, 3aKOH
Jixoyns—Jlenna, 3aKOH  JJIEKTPOMArHWTHOW  WHAYKLUWH,  3aKOH
MPSMOJIMHEMHOIO PaclpOCTPAHEHUs CBETAa, 3aKOHbl OTPAKEHUS CBETA,
3aKOHBI IPEJIOMJIEHUS CBETA, ypaBHEHUE DUHIITEIHA 7151 poTordPexTa,
3aKOH COXpaHEHUs HHEPIruM, 3aKOH COXPAHEHUs HMIIYJbCa, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHHS MacCOBOTO
4yucia, MNOCTynarkl bopa, 3aKOH paguoOaKTUBHOIO pacraja, Mpu 3TOM
paznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHU4ecKoe
BBIPAXXEHUE U YCIOBUSA (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH;

ONpENENsITh HANpaBJICHUE BEKTOpAa WHAYKIMH MArHUTHOTO IIOJIS
MIPOBOJIHMKA C TOKOM, CHJIbI AMriepa U cuiibl JIopeHna;

CTPOUTh M OIHCHIBATh HM300pa)KE€HUE, CO3/1aBAEMOE IIOCKUM
3€pPKAJIOM, TOHKOU JINH30M;

BBIMIOJIHATh ~ AKCIIEPUMEHThI 1O  HMCCIIEIOBAaHUIO  (PU3MUYECKUX
ABJICHUM M TMPOLIECCOB C HCIOIb30BAHUEM TMPSAMBIX U KOCBEHHBIX
M3MEPEeHUI: MpU 3TOM (OPMYIHPOBATH MpoOieMy/3aady U TUIOTE3Y
y4eOHOI0 SKCHEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOAKEHHOTO
000py10BaHus1, IPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBObL;

OCYUIECTBJISATh MPSMbIE W KOCBEHHBIE H3MEPEHHUS (PU3HMUECKHUX
BEJIUYMH, TPH STOM BBIOMpPATh ONTHUMAJBHBIA CIMOCO0 H3MEpPEHUs H
MCIIOJIb30BaTh U3BECTHBIE METO/Ibl OIIEHKU MOTPEUTHOCTEN U3MEPEHHI;

HCCIIE10BATh 3aBUCUMOCTH puznueckux BEJTMYNH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHU: TpPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCUPOBATh pPE3yJNbTAaThl IOJYYEHHOH 3aBUCHMOCTHU
(bu3UYECKNX BEJIMYMH B BUJE TaOJIUIl U TpaUKOB, JI€JIaTh BBIBOJBI IO
pe3ynbTaTam HCCIIeIOBAHUS;

coOmoaTh MpaBujia 0O€30MacHOTO Tpyda NpU  IPOBEECHUU
UCCJIEIOBAHUM B  paMKax  Y4yeOHOro  OSKCHEpUMEHTa, y4eOHO-
UCCIIEIOBATEIIbCKOM U IPOEKTHOM JEATENIBHOCTA C MCIIOJb30BAHUEM
M3MEPHUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYI0BAHNS;

penaTh pacy€THbIE 33J]a4M C SIBHO 33JJaHHON (PM3HYECKOU MOJEINbIO,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHbl W MPUHIUIBI, HA OCHOBE aHalu3a
YCIIOBHS 3a/1a4i BBIOMPATh (U3UYECKYIO MOJICHIb, BBIICIST (HDU3HICCKHC
BEUYUHBI U (OPMYJIbl, HEOOXOAMMBIE ISl €€ pelIeHUs, MPOBOAMTH
pacy€Thl U OLIEHMBATh PEATBHOCTh MOJYYEHHOTO 3HAYEHUs (PU3MUYECKOU
BCJTUYHHEL;

pemiaTh ~ KauyeCTBEHHbIC  3aJayd:  BBICTpAauUBaTh  JIOTMYECKHU
HEMPOTHUBOPEUYMBYIO LIETIOUYKY PACCYXKIEHUN C ONOpPOW Ha U3YUYECHHbBIC
3aKOHbBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBIICHMUS;

UCIIOJIb30BaTh IMpPH PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIC
UH(GOPMAIIMOHHbIE TEXHOJOTUU IS TOMCKa, CTPYKTYPUPOBAaHMS,



MHTEPIIPETAllUd W TPEJCTABICHUS Yy4eOHOW U HAYYHO-TIOMYJISIPHOMN
uH(pOpMaIlMK, TONYYEHHON U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHUIO;

OOBSCHATH MPUHIIMIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3iuyarh YCJIOBHS HUX O€30MaCHOTO HCHOJB30BaHUS B
MOBCEHEBHOM >KH3HM;

MPUBOIUTH MIPUMEPHI BKJIa/la POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN
KHU3HU TSI o0ecrieueHns 06e30MacHOCTU MpU 0OpaIieHuu ¢ mpubopamu u
TEXHUYECKUMH YCTPOUCTBAMHU, JJII COXPAHEHHUS 3J0POBbS U COOIMIOAEHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH cpee;

paboTath B TpYIIE C BHIIOJHEHHEM pPAa3IMYHbIX COLMAIBHBIX
poJiell, TIaHUpOBaTh pPaOOTy TPYMIbI, palMOHAIBHO PACIPEICIATh
00A3aHHOCTH W IUIAHUPOBAaTh JEATEIbHOCTh B  HECTAaHAAPTHBIX
CUTYyallMsIX, AaJEKBaTHO OLICHUBATh BKJIAJ KaXXJOr0 M3 YYaCTHUKOB
TPYIIIBI B pelieHne paccMaTpuBaeMou pOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

MOJIEKYJISIPHO-

10 KJIACC
JaekTpoHHbIe (HU(pPOBHIE)
N HaunmenoBanmue KounyecTBO 4acoB o0pa3oBaTe/ibHbIE PeCypchbl
(1]
n/-n pa3aesioB U TeM
NMPOrpaMMblI KoutpoabHbie IIpakTnyeckue
Bcero
padoThI padoThI
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O [IO3HAHMUS
11 ®usrKa 1 METOBI 5 bubmuorexa [JOK
' HAy9YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edso00.ru/7f41bf72
bu6nmoreka [JOK
22 Huriamika ! https://m.eds00.ru/7f41bf72
3aKOHbI Eub 10K
UOIMOTEKA
23 COXPAHCHILLE 6 1 1 https://m.eds00.ru/7f41bf72
MEXaHHKE
Wroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 Ocroser 9 1 bubnmoreka [JOK

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

Teopuun
3.2 OCHOBBI 10 bubmuorexa [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperaTtHblie
33 COCTOSIHUS 5 bubmuorexa [JOK
' BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Hroro no pasneny 24

Paznea 4. JIEKTPOJUHAMUKA

bu6mmoreka [IOK
4.1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTossHHBIM
42 ANEKTPUUECKUN TOK. 12 bubnuoteka [JOK
' Toxku B pa3InyHbIX https://m.edso0.ru/7f41bf72
cpenax
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOBIIO 68

[TPOI'PAMME
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11 KITACC

HaunMmeHoBaHUE KoaudecTBo 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
Pazpnen 1. JIEKTPOIUHAMUKA
MarnuTtHoe 10JI€E. Bu6 110K
HOJIMoTEKA
1.1 6
JICKTpOMATHITHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIUS
Uroro no pazueny 11
Pasznea 2. KOJIEBAHUS 1 BOJIHbBI
Mexannueckue 1
2.1 SIEKTPOMATHUTHBIE 9 1 bubmmorexa LHOK
' P https://m.edsoo.ru/7f41c97c
KoJe0aHus
Mexanuueckue 1
2.2 SIEKTPOMATHUTHBIE 5 1 bubmmorexa LHOK
' P https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6mmoreka [IOK
2.3 O
frTHKa 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJBHOCTH

3.1

OCHOBHI cieIaTbHON
TEOPHUH
OTHOCUTEIBHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
41 ONeMeHThl KBAaHTOBOM 6 bubmuorexka [JOK
' OITHKHU https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 C
TpocHHe atoMa 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4, A
3 TOMHOE SPO S https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DNEeMEHTBI aCTPOHOMUY 7 1 bubnuorexa [JOK
' 1 acTpOHU3HUKH https://m.eds00.ru/7f41¢97¢
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE
6.1 O6o06maromee 4 1 bu6mmoreka [JOK
' MOBTOpEHHE https://m.edsoo.ru/7f41c97c
Hroro o pasaeny 4
Ha3zBanue MmoayJist
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 5

YACOB I10 ITPOTPAMME
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