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IHosicHuTEILHAA 3aANINCKA

PabGouyass mporpamma cpemHero o0Iero
oOpa3oBaHus 1Mo yyeOHOMY npeameTry «DPu3nkay B
MBOY «Yxkpaunckas mikona» CumM@eponoabckoro
pariona PecnyOonuku KpbiMm  pa3pabortana B
COOTBETCTBUH:
* denepanbHbiM 3ak0OHOM Ne273-D3 ot 29 nexabps 2012 roma «O6 oOpazoBaHuM B
Poccuiickon @enepaunm» ¢ U3BMEHCHUSIMU U JOTIOJTHEHUSIMU;
* Ilpukazom MuHucTepcTBa oOpa3oBaHusi W Hayku Poccuiickoit ®enepanuu OT
17.05.2012r. Ne 413 «OO6 ytBepxkaeHuu (QeaepaTbHOTO  TOCYJIapCTBEHHOTO
00pa30BaTEIbHOrO CTaHAAPTA CPEIHETO 00IIEero 00pa3oBaHUS
* Ilpukazom MunucrepcrBa mnpocsemenns Poccmiickori denepammm ot 12.08.2022r.
Ne 732 «O BHeceHum M3MeHeHUH B (efiepalbHbIi TOCYAapCTBEHHBIA 00pa30BaATEIbHBIN
CTaHJApT cpeaHero ooOmero oOpa3oBaHWsA, YTBEPKIAEHHBIM IpuKa3oM MuHUCTEpPCTBA
oOpasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012r. No 413
* Ilpukazom Munuctepcta npocseuenus: Poccuiickoit ®enepanum ot 18.05.2023r. Ne
371 «O06 yTtBepxaeHun (denepaabHONM 00pa3oBaTEIbHON MPOrpaMMBbl CPEIHETO OOIIEro
oOpa3zoBaHUs»

[Iporpamma 10 @Qu3nuke 0a30BOr0 YpPOBHS Ha YpPOBHE CPEAHEro OOLIEro
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJIOKEHUH W TpeOoBaHUN K pe3yibTaTam
OCBOEHHMsI OCHOBHOW 00pa3oBaTebHOU NporpaMmsl, ripeactasieHHbix B GI'OC COOQO, a
Takke ¢ yd€tom (enepanbHONM pabodeil mporpaMMbl BOCHHUTaHUS M KOHLEMIIUU
npenojaBanusi ydeOHoro mpenmera «®Pusmka» B 00pa3oBaTEIbHBIX OpPraHU3AIUSIX
Poccuiickoii @eaepannn, peaiu3yroMX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMbl 1O  (U3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHOHAYYHON KapTUHBI MHpa oOydwaromuxcs 11 kimaccoB mpu 0O0ydeHUU HUX
¢uzuke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOIXOA.
[Iporpamma 1o ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W MeETalpeAMETHBIM pe3yJbTaTaM OOy4YeHUs, a TaKKe
VUUTHIBAET HEOOXOAMMOCTh pEaU3alMh  MEXIPEAMETHBIX CBs3ed (U3uMKH ¢
€CTECTBEHHOHAYYHbIMU Y4€OHbIMU NpeaMeTaMu. B Hell onpenensitoTcss OCHOBHbBIE LIETTH
u3ydyeHus (U3MKM Ha YpPOBHE CpeAHEero oO0mero oO0pa3oBaHus, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PM3HKHU: JTUYHOCTHBIE, METAPEIMETHBIE, IPEIMETHBIE (Ha
0a30BOM ypOBHE).

[Iporpamma mo ¢u3MKe BKIIOYAET: IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHUS Kypca

(¢u3KKu Ha 6a30BOM YPOBHE, B TOM
qyclie MPEAMETHBIE pe3yJbTaThl MO rojJaM OOYYEeHHUs; COIEp)KaHHE

ydyebHoro npeameta «duznkay mo rogam o0ydeHuUs.



[Tporpamma 1o ¢pu3uke MOXKET ObITh HCIOIb30BaHA YUUTENSIMU KaK OCHOBA IS
COCTaBJICHHsI CBOUX paboumx mporpamm. Ilpm paszpaboTke pabGouell mporpaMMbl B
TEMaTUYECKOM TUIAHUPOBAHUU JODKHBI OBITH YUYTEHBI BO3MOXHOCTH HCIIOJIb30BaHUS
AIEKTPOHHBIX (1 pOBHIX) o0Opa3oBaTeIbHBIX pECYpCOB, SABJISTFOLLIUXCS
y4eO0HOMETOAMYECKUMHU MaTepuanaMu (MyJIbTUMEINHHBIE MPOrPaMMBbI, JJIEKTPOHHBIE
y4eOHUKM W 3aJaYHUKH, JJIEKTPOHHbIE OHOIMOTEKH, BHUPTyalbHbIC JA0OPATOPUH,
UIPOBBIE  MPOTpPamMMbl, KOJJIEKIMH HU(PPOBBIX 00pa30BATEIBHBIX  PECYPCOB),
peaM3YIONUMHU JUIAKTHYECKUE BO3MOXHOCTH MH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHH, Colep KaHre KOTOPBIX COOTBETCTBYET 3aKOHOIaTENIbCTBY 00 0Opa30BaHUU.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPYECKYI0 HHHUIIMATHUBY YUHUTEICH U
MPEIOCTABIISET BOSMOXHOCTD JUISl peau3allii pa3iINdHbIX METOAMYECKUX MOAXO0JI0B K
opraHuzanuu oO0ydeHus (QU3NKE TPH YCIOBUU COXPAHEHUS OO0sA3aTEIIbHOW YacTH
coJiepKaHus Kypcea.

du3nka KaKk Hayka 0 HamOosiee OOIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KAa4eCTBE
y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUU 00
okpyxatomeM wmupe. LlkonbHbIE Kypc GU3UKA — CHUCTEMOOOpa3ylomuid IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UYECKHE 3aKOHBI JIEKAT B
OCHOBE TMIPOIIECCOB M SIBICHHWM, H3ydyaeMbIX XHUMHEH, Ouosorueu, Qunyeckomn
reorpadueit u actpoHomwuer. Vcnonb30BaHNe W aKTUBHOE MPUMEHEHUE (PU3UISCKUX
3HAaHUW OMpenesieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHUH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TOJYYECHHUS] HOBBIX MaTEPHAIIOB C
3aJlaHHBIMU CBOMCTBaMU W JApyrux. M3ydenwe (pu3uku BHOCHT OCHOBHOW BKJIaa B
dbopMHpOBaHHE  E€CTECTBEHHO-HAYyYHOM  KapTHUHBI MHpa  OOy4YaroIIMXCA, B
dbopMHUpoBaHUE YMEHUN MPUMEHSATh HAYYHBIA METOJ MO3HAHUS MPU BBIMOJIHEHUN UMU
Y4EOHBIX UCCIICTIOBAHUM.

B ocHoBy Kkypca Qu3MKu Ay ypOBHS CpeIHEro 0oO0IIero oOpa3oBaHUs IMOJIOKEH
PSI UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kype SIBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPKHUT MaTepual M3 BCEX pa3leloB (PU3MKU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca GU3HKU 00bEIMHEH
BOKpYI (u3nueckux teopuil. Beaymmm B Kypce sBigercs (GOpMHpPOBaHUE
MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszauus mpennosiaraeT  MCHOJIb30BaHHUE
TYMaHUTapHOTO MOTEeHIMaNa GU3NIECKON HAYKH, OCMBICICHHE CBS3U Pa3BUTHS (HUZUKH
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpaenennocmu. Kypc Gu3MKy mnpezmnoyaraetT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKEHUN M3yUEHHBIX TEOpPUH
Y 3aKOHOB.



Hoes sxonozuzayuu peansyercs NoCpeACTBOM BBEIEHUS FJIEMEHTOB COJEPKAHMS,
MOCBSIIEHHBIX JKOJIOTHYECKUM MPOOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI  C
pPa3BUTHEM TEXHUKH M TEXHOJOTHM, a TakKe OOCYXJIEeHUS MpoOJieM palMmOHAIBHOTO
MIPUPOIOTIONB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (QU3MKM HAa YpOBHE CPEIHETO OOIIero
oOpa3oBaHus SBISIOTCA (pu3udeckue Teopun ((HOpPMHpPOBAHHME TPEACTABICHUH O
CTPYKType TOCTpOCHHUs (pu3Mueckoit Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB H
MPUHITUIIOB B COBPEMEHHBIX TPEJCTABICHUSX O TPUPOJE, TPAHUIAX MPUMEHUMOCTH
TEOPHH, TSl OTTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH M MPOIIECCOB).

CHCTEeMHO-ICSITSIIBHOCTHBIN TOJIX0JT B Kypce (PM3UKH peaau3yeTcsl MPexKJIe BCEro
3a Cu€T OpraHU3alNH dKCIICPUMEHTAILHON JAeATEIBbHOCTH 00y4atonuxcs. J{ms 6a3oBoro
YpOBHS  Kypca (HW3WKH — 3TO  HCIOJB30BAHHE CHUCTEMBI  ()POHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OpaTOpPHBIX pabOT, KOTOPBIE B MpOrpamMme 1o
¢bu3uKe 00bETUHEHBI B OOIUI CIIUCOK YUYEHUYECKUX MPAKTUYECKUX padboT. Brimenenue
B YKa3aHHOM IepeyHe JIa0OpaTOPHBIX padOT, MPOBOIUMBIX JJIsi KOHTPOJIS W OIICHKH,
OCYUIECTBIISIETCSl YYaCTHUKAMU 00pa30BaTEIBLHOTO IMPoIlecca UCXOAs U3 0COOCHHOCTEN
TJIAaHUPOBAHMSI M OCHAIICHHS kKaOuHeTa ¢usuku. [Ipu aToM obecreuynBaeTcs OBIacHUE
OOyYarOIIMMHUCS YMCHHSIMH TPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCICIOBaAHUS
3aBUCUMOCTEH  (U3MYECKUX BEIWYMH W TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPETOKCHHBIX TUITOTES.

bonbiioe BHUMaHME YACNSIETCS PEIICHUI0 PACUETHBIX U KAaueCTBEHHBIX 3aj1ad.
IIpu 3TOM JU1s1 pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4d C SIBHO 3aIaHHOU
GU3NYEeCKOW  MOJENbIO, TO3BOJSIIONINE TPUMEHSITh  M3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zelia Kypca, TAK U MHTETPUPYs 3HAHUS U3 Pa3HbIX
paznenoB. {7 KaueCTBEHHBIX 3a7jad MPUOPUTETOM SIBJISIFOTCS 3a/JaHusi Ha OOBsSICHEHUE
MpoTeKaHuss (GU3UYECKUX SIBJICHUN M MPOIECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyrolue
BbIOOpa (PU3MUECKONU MOJEIHU JUIsl CUTYallul MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu OGI'OC COO k maTepHabHO-TEXHHUYECKOMY
oOecrieyeHuo y4eOHOro mpouecca 0a30Bblil ypoBE€Hb Kypca (HU3MKM Ha YpPOBHE
cpeliHero oouiero 0opa3oBaHus JOJKEH U3YUYaThCsl B YCIOBUSAX MIPEIMETHOIO KaOMHETa
Gu3MKK WM B YCIOBUSIX HHTETPUPOBAHHOTO KaOWHETa TPEAMETOB €CTECTBEHHO-
Hay4yHOro HuKia. B kxaOuHere (DU3MKH NOKHO OBITH HEOOXOAMMOE J1a0OpaTOPHOE
o0opy/ioBaHUE IS BBIIOJIHEHUS YKa3aHHBIX B IpOrpaMMe Mo (U3MKE yUYEHHYECKHX
MPAKTUYECKUX paboOT U IEMOHCTPALlMOHHOE 000pYI0BaHHE.

JlemoHCcTpaninoHHoe o0opyoBaHuEe POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJILHOM JTOCTaTOYHOCTH W OOECHEYMBAET TIMOCTAHOBKY TEPEYUCICHHBIX B
nporpamMMe Mo (U3MKEe KIIOYEBBIX JAEMOHCTPALMNA JUIsI HCCIEAOBAHUSA HM3Yy4aeMBIX
SBIICHUH U MPOIIECCOB, SMIUPHUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKHUX
MIPUMEHCHU .



JlabopaTopHoe 00OpymOBaHWE IS YYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTCs B BUIE TEMATHICCKUX KOMIUICKTOB U 00ECIIEYMBACTCS B Pacu€Te OTHOTO
KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThdeckue KOMIUIEKTHI J1ab0opaToOpHOTO
000OpyZIOBaHUSI  JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBLHBIX CUCTEM
B BHJIe IU(DPOBBIX J1TA0OPATOPHH.

OCHOBHBIMH LEISIMM U3y4eHUs (QU3MKH B oOLEeM 00pa30BaHUM SIBISIOTCS:
(bopMHpOBaHKE UHTEPECA U CTPEMIIEHUSI 00YHAIOLIUXCS K HAYYHOMY M3yYEHHUIO

MPUPObL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEN;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MO3HaHUs U (OpMHUPOBAHKE

MCCJIEI0BATEILCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUAM; (POPMUPOBAHUE HAYUHOTO
MHUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs: OCHOB

CTpOEHUs MaTepuu M (PyHIaMEHTAIBHBIX 3aKOHOB (U3HUKHU; (HOPMHPOBAHUE yMEHUUN
OOBSICHSTH SIBJICHUS C UCTIOIB30BAaHUEM (PU3NIECKUX

3HAHWM ¥ HAYYHBIX JOKa3aTeIbCTB; (OpMUPOBAHUE MPEICTABICHUN O pOJIH (PUUKH JIJIst
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHHne 3THX Lejeld 00EeCIedYMBaeTCsl PEUIEHUEM CIEAYIOIIHUX 3aJad B
npoliecce HM3ydeHHus Kypca (U3MKM Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHMS:
npUOOpeTeHNEe CUCTEMBl 3HAHUW 00 OoOHIMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIeMEHTHI acTpo(Pu3uKu; GOpMHUPOBAHUE YMEHUN IPUMEHSATh TEOPETHUECKUE
3HaHUsA 111 00BACHEHUS

(GU3UYEeCKUX SBJICHUA B TPUPOJAE W IS TPHUHITHS TNPAKTHYCCKUX PEIICHUH B
MOBCEIHEBHON >KU3HU; OCBOCHHUE CIOCOOOB pEIICHUS] Pa3IMYHBIX 3ajlad C SIBHO
3alaHHON  (PU3MYECKOW MOJeNblo, 3a/ad, MOAPa3yMEBAIOIINX CaMOCTOSTEILHOE
co3ganve (U3MYECKON MOjeNH, aJCKBATHOM YCIOBHSIM 33/add; TIOHMMAaHHE
(hU3UYECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U

TEXHOJIOIMYECKUX IPOLECCOB, MX BIUSHUS Ha OKPYXAlOIIyl0 Cpeay; OBJaJeHue

METOJIJaMU CAMOCTOSITEIbHOTO IJIAHUPOBAHUS U ITPOBEICHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHaIN3a M WHTEPIpETanu WHPOPMAIIUHU, ONpPEICICHUS
JOCTOBEPHOCTH IOJYYEHHOI'O pe3yJibTaTa; CO3/IaHUE YCIIOBUHI JJIs Pa3BUTUS YMEHMU
MPOEKTHO-UCCIIEI0BATENBCKOM,

TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEAHEr0 OOIIEro
oOpazoBanus otBoAuTCs B 11 kimacce — 68 "acoB (2 yaca B HEJEIIO).

[Ipennaraemeiii B mporpamme 1o (uU3MKe TEepeyeHb J1abOpaTOPHBIX U
NPAaKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHMTEIb JEJIaeT  BHIOOD
NpoBeJCHUS J1a00paTOpHbIX pabOT U ONBITOB € YYETOM  MHIUBUIAYaJIbHBIX
0COOCHHOCTEN 00yYaromIMnXCs.



JIrobast pabovast mporpaMma JOJDKHA TOJIHOCTBIO BKJIIOYATh B ceOsl cojeprKaHue
JTAaHHOM MPOTPaMMEI IO (pHU3UKeE.

COAEPKAHUE OBYUEHUA

10 KJTACC Pa3nen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 MO3HAHUS

®dusznka — HayKa o npupoje. HaydHbsle METOIbI IO3HAHUS OKPYIKAOIIET0 MUPA.
Ponp 3kcriepuMeHTa M TEOPUM B IPOLECCE IO3HAHUSA NPUPOJBI. ODKCIEPUMEHT B
busuke.

MopnenupoBanue (U3MUECKUX SBIEHUA M mpoueccoB. HayuyHble THUIOTE3BI.
dusznyeckue 3aKOHbI U TEOpUHU. ['paHuIIbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb 1 mecTo Gu3uku B GOpMUPOBAHUH COBPEMEHHON HayYHOW KapTUHBI MUpa, B
IIPAKTUYECKOM JAEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe ABMKEeHHE. (OTHOCHTENBHOCTh MEXAHUYECKOTO  JBUYKEHUS.
Cucrema otrcu€ra. Tpaekropus.

[Tepemenienue, CKOPOCTh (CpeHssE CKOPOCThb, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepUaJbHON TOUKH, UX MIPOEKIMU Ha OCU CUCTEMBI KoopAauHAaT. CloxeHue
[IEPEMELICHUM U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE NPSMOJIMHENHOE JBUYKEHHE.

['paduixu 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITYTH U TIEPEMEIICHHUS
MaTepualbHOW TOUYKU OT BPEMEHH.

CBoOoaHoe majzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonnHeitHOe NBUKEHUE. J[BUKEHHE MATE€pUaIbHONW TOYKH IO OKPYKHOCTH C
ITOCTOSTHHOM IO MOJIYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTh, JINHEMHAsA CKOPOCTh. llepuon
1 yactoTta oOpamieHus. LleHTpocTpeMUTeNIbHOE YCKOPEHHE.

TexHruecKre yCTpoMcTBa M MPAKTUUYECKOE NMPUMEHEHHUE: CIHJIOMETp, IBUKEHUE
CHapsII0B, LIEMTHbIE U pEMEHHBIE MepeladH.

Jlemoncmpayuu

Mopenb cUCTEMBI OTCUETA, WUIIOCTPALMS KHHEMATUYECKUX XapaKTEPHUCTHUK

JIBUKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.



[TameHue Ten B BO3yX€e U B pa3peKEHHOM IIPOCTPAHCTBE.
HaGmronenne pABwKeHUs Tena, OpOIIEHHOIO TMOJ YIJIoM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO Ia/ICHHS.
Hamnpagiienne CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

W3yueHne HEpaBHOMEPHOTO [BIKEHUS C IEJIBbI0 OIPENEICHUsT MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY MYyTAMH, HOPOUACHHBIMU TEJIOM 3a
[IOCJIEIOBATEBHBIEC PABHBIE IPOMEXKYTKH BPEMEHHU TP PABHOYCKOPEHHOM JIBUKEHUU C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOW KUIKOCTH.

N3yuyenue ABUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa
[Tpunuun otHocutenbHOCTH ['anmunes. IlepBeiii 3akoH HeroToHa. MHepimanbHbIe
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepnosuiuu cui. Bropoit 3akon HeroToHa s
MaTepUaIbHOU TOUKU. Tperuit 3akoH Hpr0TOHA 111 MaTEpUAIBHBIX TOYEK.

3aKkoH BCCMHPHOI'O TATOTCHHAL. Cuia TSKeCTH. HGpBaSI KOCMHYECCKasa CKOPOCTL.

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

Tpenue. Bunbl Tpenusi (1okos, cKojibkeHusi, kadeHusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHus: CKOJIbKEeHUs U cuiia Tperus nokos. Koadduument tpenns. Cuna
CONPOTHUBJIEHUS NIPU IBH)KEHHUH TE€JA B )KUIKOCTH HUJIU Tas3e.

[TocTymarensHOE ¥ BpamaTeIbHOE IBIXKEHUE a0COIIOTHO TBEPOTO TEa.
MOMEHT CUJIbI OTHOCUTEJIBHO OCH BpalleHus. lnedo criibl. YCaoBUsi paBHOBECHS
TBEPIOrO TeJa.

TexHuueckue YCTpOﬁCTBa " IMPAKTUICCKOC NPUMCHCHHC: ITIOJIIHUITHUKH, IBUKCHHC
HCKYCCTBCHHBIX CIITYTHHUKOB.

Jlemoncmpayuu
SIBneHne nHEpUUH.
CpaBHEeHME MACC B3aUMOJICMCTBYIOIIUX TEJ.
Bropoi 3akon HeroToHa.
N3mepenue cui.
CnoxxeHue cui.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.
HesecomocTts. Bec Tena npu yCKOpeHHOM MOBEME U TIAJICHUU.

CpaBHeHI/Ie CUJI TPCHUA IIOKOA, KAYCHUA U CKOJIbXKCHUA.



VYcnoBust paBHOBECHUs TBEPAOTro Teia. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopuule pabomsi VI3yuenue

JBUKEHUS OpycKa 10 HAKIIOHHOM MJIOCKOCTH.

WccnenoBanre 3aBUCUMOCTH CHJI  YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pPEe3MHOBOM 00pa3sIie, oT ux JaedopMarnuu.

HccnenoBanne ycnoBUil paBHOBECUS TBEPIOTO TeJla, UMEIOLIET0 OCh BPAILICHHUS.

Tema 3. 3aKkonbl coxpanenus é mexanuke

NMnynbec MaTepralibHOM TOYKH (TeJla), CUCTEMbl MaTepUalIbHbIX ToueK. MItynbe
CWIbl M M3MEHEHHWE HMIyJibca Tela. 3aKOH COXPAaHEHUsi HMMIyJibca. PeakTUBHOE
JIBHKEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckas  sHeprus MAaTEPUATIBHOU  TOYKH. Teopema 00

VU3MEHEHUN KMHETUYECKOU IHEPTIUU.

[TotenmnmanbHas sHeprus. [loTeHuumanpHas SHeprus ynpyro neGopMUpPOBAHHOU
npy>kuHbl. [loTeHnnanpHas YHEPTUs Teja BOJIM3U OBEPXHOCTH 3EMITH.

[ToTeHnmanpHble W HEMOTEHIMAIbHBIE CHIIBI. CBsI3b PabOThI HETOTEHITMATBHBIX
CUJI C U3MCHEHUEM MEXAHUYECKOW SHEPrUM CHUCTEMbI TeJl. 3aKOH COXPaHCHUS
MEXAHUYECKON DHEPIUH.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHuuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOIED,
MPYXUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoa moTeHIIMATBEHON YHEPTUU B KHHETUYECKYIO 1 OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne abCOMIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBA3U pabOTHI CUIIBI C U3MEHEHHWEM MEXAHMYECKOW IHEpruu Tema
Ha MPUMEPE PACTSHKEHUS] PESUHOBOTO KI'YTa.

Paszpnen 3. MouiekyisipHas pu3uka u repmoannamuka Tema
1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM M KX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. [ubdysus. Xapakrtep IBWKEHUS U
B3aMMOJICCTBUSA 4acTUL BemecTBa. Moaenu CTpOEHHMs ra3oB, KHIKOCTEHM M TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX Mojenei. Macca U pa3mepsl
Monekyi. KonnuectBo BemectBa. [loctostHHas ABoraipo.



TemoBoe paBHOBecue. Temmepatrypa u e€ wusmepenue. lllkama temneparyp
Llenbcus.

Mopens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIAPHO-KNHETHYECKON
TEOPHUH UJICATBHOrO ra3a. AOCONIOTHAs TEMIIEpaTypa Kak Mepa CpeaHeil KHHETUYECKON
SHEPIrUHU TEIUJIOBOIO JIBWKEHUS yacTul ra3a. [llkana remneparyp KensBuna. ['a30Bbie
3aKoHbI. YpaBHeHue MenaeneeBa—Kuaneiipona. 3akon [lansTona. M3omponeccsl B
UJIeaIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. I papuueckoe npeacTaBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MpakTUUYECKOe MPUMEHEHUE: TEPMOMETP, GapoMeTp.
Ilemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TMCKPETHOE CTPOCHHUE BeEIIecTBa, (poTorpaduu MOJIEKy
OPTaHUYECKUX COCIUHECHUN.

OneiThl 110 U PYy3UHN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Moguens onbita IlTepHa.

OnbIThI, TOKA3bIBAIOIIKME CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUSI.
Moaens, WLTFOCTPpUPYIOIIas MPUPOAY AABJICHUS Ta3a HA CTEHKHA COCY/a.

OnpIThl, WIIIOCTPUPYIOIIME  ypaBHEHHWE  COCTOSIHUSI — HJEalIbHOTO  rasa,
M30MPOIIECCHI.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabonivl
Omnpenenenue Macchl BO3/IyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpEHUN 00bEMa
KOMHATBHI, JaBJIICHUS U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEX]Ty MTapaMeTpaMu COCTOSIHUSI Pa3pEKEHHOT0 Trasa.
Tema 2. Ocnosvl mepmoOuHAMUKU

Tepmoaunamuueckass  cucTeMa.  BHyTpeHHs DHEPIUs

TEPMOJIMHAMUYECKON CUCTEMBI M CIOCOOBI €€ n3MeHeHus. KoinuecTBo TerioTsl U
paboTa. BHyTpeHHss SHEPrusi 0THOATOMHOTO UJEAIBHOTO ra3a. Buasl Teronepenayn:
TEIUIONPOBOIHOCTD, KOHBEKIINS, U3IyUYECHHE. Y I€JIbHAS TEIIIOEMKOCTD BEIIECTBA.
KoandecTBo TEIIOTH IpH TEIIoNnepeaaye.

[Tonsitue 06 agunadarHom npouecce. [lepBblil 3akoH TepMoanHaMuKu. [I[pumenenue
MEPBOI0 3aKOHA TEPMOAMHAMUKH K H3ompolieccaM. I paduueckas HHTepIpeTanus
paboThI raza.

Bropoii 3akoH TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TennoBele MamuHbl. [IpuHIMIBL OeHCTBUS TEIUIOBbIX MamuH. [IpeobpazoBanus
PHEPIruM B TEIUIOBBIX MamuHaX. KoadduiumeHnT mone3Horo AeMCTBUS TEIIOBOU
MamuHbl. ukn KapHo u ero xko3ddUIMEHT MOJE3HOro AEHCTBUSA. DKOJIOTHYECKUE
po0IeMbl TEIJIOIHEPTETUKHU.



TexHuyeckne ycTporuCcTBa U MPAKTUYECKOE MPUMEHEHUE: IBUTATENIb BHYTPEHHETO
Cropanusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.
Jlemoncmpayuu

W3meHeHre BHYTpPEHHEW PHEPruu Tejia MPU COBEPIICHUU pabOThI: BBUIET MPOOKHU
13 OyTBUIKK TIOJ JEUCTBUEM CXKATOTO BO3AyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALIHS).

N3meHeHre BHYTpEHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OmnbIT 0 a1MabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYLIHBIM OTHUBOM).
Mogenu napoBoil TypOWHBI, JBUTATENisl BHYTPEHHETO CrOpaHUs, PEAKTUBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi
N3mepenne yaenbHOM TEI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuyecmea. Dazoevie nepexoovt
[TapooOpazoBanue u koHjaeHcalusa. Mcnapenue u kuneHue. AGCONIOTHAS U

OTHOCHUTEJIbHAS BJIAXHOCTh BO31yxa.  HackleHHbIH nap. YjaenbHas
TEIJI0Ta mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIABJICHHUSI.
TBépnoe Teno. Kpucrannuueckue u aMopgHsbie Tena. AHU30TPOIUS CBOKMCTB

KPUCTaJJIOB. Kunkne  kpucrtamibl. COBpeMEHHbIE MaTepuabl.

[InaBnenue u kpucramumzaus. Y aelbHas Teriora miasiaeHus. Cyonumarms.

VYpaBHeHue TerioBoro dansaHca.

TexHu4yeckHne ycTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJJOPUMETP, TEXHOJIOTUU MOTYYEHUSI COBPEMEHHBIX MAaTEPUAIOB, B TOM
YUCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBoiiCTBa HAaCBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JIaBJIICHUHU.

CriocoObl U3MEpEeHHUs BIAXKHOCTH.

HaGmronenne HarpeBaHuss ¥ IUIABJICHUS  KPUCTAJUIMYECKOTO  BEIIECTBA.

JleMOHCTpalus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabonivl
H3mMepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paszgea 4. daekrpoannamuka Tema
1. dnekmpocmamuka

OnekTpu3auus Tell. DIEeKTpUYecKUid 3apsia. [[Ba BuAa 3JIEKTPUUECKUX 3apsiIoB.
[IpoBOAHUKH, NUAJIEKTPUKA U MOJYNPOBOJHUKUA. 3AaKOH COXPAHEHHUS JIEKTPUUYECKOIO
3apsna.
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B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToueuHbIl 3J€KTpUYECKUNA 3apsi.
Onextpudyeckoe  mnoie. Hanpssk€HHOCT — 3mekTpuyeckoro  nosid.  [lpuHiun
CYIIEPIIO3ULIUU IEKTPUUECKUX IOJIeH. JINHUM HAPSKEHHOCTH IEKTPUYECKOTO ITOJIS.

PabGora cun anmekrpocrarudeckoro mojs. IloreHnuan. Pa3HOCTh IOTEHIIMATIOB.
[IpoBOAHMKM H JUAPJEKTPUKKA B DJIEKTPOCTATUYECKOM TMoje. JludiekTpudeckas
IIPOHULIAEMOCTb.

OnexktpoéMkocTb. KoHaeHcaTop. ONEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuueckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIJIEKTPOCKOII,
ANEKTPOMETP,  DJEKTPOCTaTHUYECKas  3aluTa, 3a3eMJICHHE  DJIEKTPOnpuOOpOB,
KOHJICHCATOp, KOMPOBAJIBHBIN alllapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAII IEUCTBUS dJIEKTPOMETPA.

B3anmopenicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TI0JIE 3aPSKEHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOopa OT IUIONIaJM IUIACTHH,
PACCTOSHUSI MEXIY HUMU U JUAJIEKTPUYECKON MPOHNULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonivl
N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3n1exmpudeckuit mox. Toku é paznuunsix cpeoax

DIIEKTPUUYECKUN TOK. Y CIIOBHS CYILIECTBOBAHUS AJIEKTPUUYECKOr0O TOKa. McTounnku
toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsoxenne. 3akon OMa 17151 ydacTKa LETH.

DONEeKTPUUECKOE  COMPOTUBICHHE.  YJIEIbHOE  COMPOTUBIICHHE  BEIIECTBA.
[TocnenoBaTenpHOE, TapalieIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaGora  anmexktpuueckoro  Toka.  3akoH  Jlxoyns—Jlenma.  MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTpOJABMKYIASA CUJIAa U BHYTPEHHEE COMPOTUBIICHUE MCTOYHUKA TOKA. 3aKOH
Owma m1 nonHOM (3aMKHYTOM) 3yieKTpuueckon tenu. KopoTrkoe 3ambikaHue.

DNEeKTpOHHAs MPOBOJUMOCTh TBEPJIBIX METAJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIPOBOJIUMOCTb.

DneKTpuuecKuid TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX IMyYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI U IPUMECHAs TPOBOAMMOCTD MOJYITPOBOTHUKOB.
CaoiicTBa p—n-niepexoja. [lomynpoBoagHIUKOBEIE TPUOOPHI.
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OneKTpuueckuid  TOK B pacTBopax W paciulaBaX  3JIEKTPOJUTOB.
DNeKTpoIUTHYECKAs TUCCOLUALUA. DIEKTPOIIU3.

DNeKTpUYeCKUid TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSTEIBHBIN Pa3psil.
Monnus. [1na3zma.

TexHuyeckue yCcTponcTBa U IIPAKTUYECKOE IIPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, MICTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIe TPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npudOpsl, TEPMOMETP  CONPOTHBICHHS, BaKyyMHBI JUOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOIYITPOBOJHUKOBBIN JUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune Cuiibl TOKa U HANPSIKEHHUS.

3aBUCHUMOCTh  CONPOTHUBIICHUS [WIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHUS U MaTepuaa.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[Ipsamoe  w3MepeHue  dBIEeKTPOABWXKYIIEW  cuibl.  KopoTkoe — 3aMbIKaHHE
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCHUMOCTh COIPOTHUBIICHUSI METAJJIOB OT TEMITEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBou paspsia ¥ MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/A.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomul 13yuenue

CMEIIAHHOI'O0 COEIMHEHUS PE3UCTOPOB.

W3mepenne dIEKTPOABIIKYLIENM CHIbI HCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmronenue anextposusa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca Gusuku 6azoBoro ypoBHs B 10 ki1acce oCyIIECTBISETCS ¢ yUETOM
CoJlep>KaTeNIbHbIX MEXIIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvle nowsimusi, CBSI3AHHBIE C M3YYEHHMEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHME, HAyYHBIH (PakT, runoresa, (pu3nueckas BEIUYMHA, 3aKOH, TEOPHUS,
HaOJII0/IEHUE, SKCTIEPUMEHT, MOJIETIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pellieHHe CHUCTEMbl ypaBHEHHWH, JIMHEWHas (QyHKIUsA, napaboda,
runepOosia, ux rpadUuKud U CBOMCTBA, TPUTOHOMETPUUECKUE PYHKIIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
MIPOEKIMU HA OCU KOOPJIHUHAT, CI0KEHNE BEKTOPOB.

buonocusi: MexaHuueckoe JABUKEHUE B KUBOW mnpupoxe, auddysusi, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BBl TEIUIONEpEayl, TEIJIOBOE pPaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B ’KUBOU MPUPOJIC.
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Xumus: JUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEU W Ta3oB,
ANEKTPUUYECKUE CBOMCTBA METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLUALINS, raJbBaHUKA.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE ABMKEHUN C HCIOJB30BAHUEM MEXaHM3MOB, YUET
TPEHHUsI B TEXHUKE, MOAIIUIHUKHA, UCIOJIb30BAHUE 3aKOHA COXPAHECHUS HUMIyJibca B
TeXHUKe (pakera, BOJOMET W JpYyTue), ABUTATENb BHYTPEHHErO CrOpaHus, MapoBas
TypOuWHa, OBITOBOM  XOJOIWJIBHUK, KOHJIUIMOHEP, TEXHOJIOTMH  TMOJy4YeHUS
COBPEMEHHBIX MaTEpHalOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, M HAHOTEXHOJOTHH,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
NPUHTEP, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI, 3BJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
raJbBaHHKA.

11 KITACC Pa3aea 4. DiieKTPOAMHAMUKA

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUA

[TocTossHHBIE MarHWUTHL. B3auMomelcTBUE ITOCTOSIHHBIX MarHuToB. MaraurHoe
nosne. Bexkrop MarHWTHOW WHAYKUWH. [IpyHIMII Cyneprno3uumy MarHUTHBIX IOJIEW.
Jluann wmarauTHOM wWHAYKUMHM. KapTMHa JWMHAM < MarHUTHOM MHIAYKLIHMM — TOJIA
IIOCTOSIHHBIX MarHUTOB.

MarnuTtHOE 1moJsie TPOBOJHMKA ¢ TOKOM. KapTvHa JIMHMM MHIYKIMH MarHUTHOTO
IOJIA JUIMHHOTO MPSMOI0 IPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHUKA,
KaTymkuy ¢ TokoM. OnsIT Opcrena. BzanmoaeincTere NpoBOIHUKOB C TOKOM.

Cuna AMmnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna JlopeHua, e€ MOJyJib U HampaBieHUE. J[BUKEHUE 3apsSKEHHOW YacTUIbl B
OJIHOPOJIHOM MarHuTHOM noJie. Pabota cumbl JIopeHua.

SIBiieHne 3eKTPOMAarHuTHOM MHAYKIMU. [I0TOK BEKTOpa MArHUTHON UHAYKLIWH.
DNEKTPOJABIKYIIASA CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM nHayKkuuu dapanes.

BuxpeBoe »siekTpuueckoe mojie. ONEKTPOABWKYIIAA CUJa WHIYKIHUH B
MIPOBOJAHUKE, JIBHXKYILIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.
NHAyKTUBHOCTb.  SIBIIGHME  CAMOMHIYKLUHH.  OJIEKTPOABMXKYIIAs  CHJA
CaMOMHIYKIIHH.

3Heprm{ MAravTHOI'O II0JISI KaTYHIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre ycTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbIE MAarHHUTHI,
ANEKTPOMArHUThI,  AJEKTPOABUraTENb,  YCKOPUTEIM  DJIEMEHTAapHbBIX  YaCTHII,
WHyKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OmnsiT Dpcrena.
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OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIMY MarHUTHOTO IOJISL.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHia Ha HOHBI DJIEKTPOJINTA.

SIBneHHE 3IIEKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb DJIEKTPOABWXKYIIEH CHJIBI HHAYKIUMU OT CKOPOCTH W3MEHEHUS
MAarHATHOTO TMOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol 13yuenue
MarHUTHOTO MOJIsl KATYIIKH C TOKOM.

HCCJ’IC}IOB&HI/IC ﬂCﬁCTBI/IH IMOCTOAAHHOI'O  MAdrHuTa Ha pPaMKy C  TOKOM.
I/ICCJICI[OBEIHI/IG SABJICHUSA SHGKTPOMaFHHTHOﬁ HWHAYKIIHUH.

Paspnen 5. KosieOanus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbBLE KOJ1€DAHUA

KonebarenpHas cucrema. CBOOOIHBIE MeXaHUYECKHE KojieOaHus. ['apMoHndecKre
kosjebanus. [lepuon, yactora, ammuTyaa u dasza konedbanuil. [Ipy>KUHHBIA MasTHUK.
MatemaTuyeckuii MasiTHUK. YpaBHEHUE TrapMoHMuYecKux kosieOanuid. [IpeBpaienue
SHEPIUM MPU TAPMOHUUYECKUX KOJICOaAHUSIX.

KonebarenbHbiit KOHTYp. CBOOOHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHUS B
UJICATbHOM KOJIeOATEIbHOM KOHTYpPE. AHAJIOTHS MEKy MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMH KosieOanusamu. @opmyra ToMcoHa. 3aKOH COXpaHEHUS YHEPTHUH B
UJICIbHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBieHne o0 3aTyXamMMX KoJIeOaHUSIX. BbIHYXIEHHbIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMS.

[IepemenHslii TOK. CHHYCOMAANBHBIN EPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO
TOKa. AMIUTMTYHOE U JEUCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HANIPSKCHUSL.

Tpanchopmarop. IlpomsBoacTBo, mnepemaya © MOTPEOJCHHE DIIEKTPUUECKON
DHEPIUM. OKOJIOTMYECKHE PHUCKUM NPU TPOU3BOACTBE dJEKTpodHepruu. KympTypa
HCII0JIB30BAHUs 3JIEKTPOIHEPTUHU B ITIOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: DIEKTPUUYECKUI 3BOHOK,
reHEPATOp NMEPEMEHHOTO TOKA, JTUHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeabHOM  cHCTeMBbl (IIPYKUHHBIM WK
MaTeMaTUYECKUI MasTHHK).

HabGmronenre 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJI€OaHUIA.
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Hab6mronenne pe3oHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAIpPSDKEHHUS] OT BPEMEHHU)  JUIs
AJIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHc mpu  TOCIENOBAaTENbHOM  COCAUHEHUM  PE3UCTOpPa,  KATYLIKU
MHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONepeIayu.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUO/IA MAIBIX KOJIEOAHUH I'py3a HA HUTH OT JUTHMHBI
HUTHU ¥ MacChl rpy3a.

HccnenoBaHnne MEPEMEHHOIO TOKA B LEMU W3 IOCIENOBATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60IHbL

MexaHnudeckue BOJHBL, ycinoBus — pacnpocrtpaHeHusa. llepmon.  CkopocTh
pacnpocTpaHeHUss M JJIMHAa BOJIHBL.  IlonmepedHble W NOPOJOJBHBIE  BOJIHBI.
HNuTtepdepeHius u Auppakiums MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJHBL. YCIOBUS H3JIYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanusa BekTopoB E, B, v B anektpoMarHuTtHOW BoJsiHE. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, TMpEJIOMJICHUE, Moysipu3anus, Audpakuus,
unTepdepeniusa. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JEKTPOMAarHUTHBIX BOJH. IIpuMeHEeHWEe 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIUOCBSI3U U TeNEBUAEHUSA. Paguomokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyecknue yCTPOWCTBA M IPAKTHYECKOE IPUMEHEHHWE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, yJIbTPA3BYKOBas JMATHOCTHKAa B TEXHUKE W MEAULMHE, panap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus U MpenoMIICHUS MEXaHUUECKUX BOJIH.

Hab6monenune uarepdepenninu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIUTYAO0M M 4acTOTOM
KOJIeOaHUI.

HccnenoBaHnue CBOMCTB JJEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIICHUE,
noJisipu3anus, 1uppakuus, THTEpPepeHLHs.
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Tema 3. Onmuxa

['eomeTpruueckas onruka. [IpsmoiMHENHOE  pacnpoCTpaHEHHWE  CBETa B
ogHOpoAHOU cpexe. JIyu cBera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxkxeHue cBera. 3aKkOHbl OoTpakeHusi cBeTa. [loctpoenue wuzoOpaxeHud B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHbBI PEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus.  Ilomnoe BHYTpPEHHEE oTpaxxeHue. IIpenenpHblii yIoJl

IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cBeta. [IBer.

Cobuparomue u paccenBaroiue JuH3bl. ToHkas nuH3a. DokycHoe paccTosHUE U
ONnTHYECKas Cuia TOHKOW JuH3bL [locTpoeHue wu300pakeHHil B coOUparoOmUX U
paccenBaromnX JuH3ax. Dopmysa TOHKOU JIMH3BL. Y BEJITUYECHUE, 1TaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBast ontuka. MuTepdepennns cBera. KorepeHTHbIE MCTOUYHHMKHU. Y CIOBUS
HAOJFOCHUS MAaKCHMyMOB M MHHMMYMOB B WHTEP(EPECHIIMOHHONW KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHKOB.

Hudpakmus cera. JludpakimonHas pemérka. YciaoBue HAOIIOICHHUS TIIABHBIX
MaKCUMYMOB IIPHY TaJCHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre YCTpPOMCTBA U  TMPAKTUUECKOE IPUMEHEHME: OYKH, JIyMa,
dboToanmapar, MPOSKIIMOHHBIN armapar, MAUKPOCKOI, TEJIEeCKON, BOJOKOHHAs ONITHKA,
nudpakImoHHas pemérka, moJsapousl.

Ilemoncmpayuu

[IpsmMonuHEeHOE pacHpPOCTPaHEHHWE, OTPaKEHHE U  NPEIOMJIICHHE CBETa.
OnTuyeckue npuodOpHI.

[TonHoe BHYyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOIA.

HccnenoBanne CBONCTB M300paKCHUI B JTMH3AX.

Mojaenyu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6monenue narepdepeniinm cBera.

Hab6monenue T pakIm CBETA.
HaGmronenue aucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILIO MPU3MBI.
[TonyyeHue cekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEHIETKH.
HabGmronenue nosisipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabonul
N3mepenue rnokasarens NperoMIICHUS CTEKJIA.

HccnenoBanne  CBOWCTB  M300pakeHW B JIMH3aAX.
HaOnronenue aucnepcuu cBera.
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Pazgesn 6. OcHOBBI CIeNIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['paHnbl NPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTel crienuanibHOU
TEOPUU OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTH MOIYJS CKOPOCTH CBETAa B BaKyyMe,
MIPUHIUIT OTHOCUTENBHOCTH DWHIITENHA.

OTHOCHUTEIBLHOCTh OJIHOBPEMEHHOCTH. 3aMeJJICHHE BpPEMEHM M COKpalleHUE
JUTMHBI.

DHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBsI3p MAacChl C JHEPrUEd W HUMIYJIbCOM PEIATUBUCTCKOW YaCTHUIbl. JHEPTUs
MTOKOSI.

Pasznen 7. KBanroBas ¢pusuka Tema 1.
Inemenmul KGAHMOGOU ONMUKU

®ortonsl. Popmyna [Inanka cBs3u >HEpruu POTOHA C €0 YaCTOTON. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccieaopanue ¢orodrdpdexra. Onbitel A.I'. CronetoBa. 3aKOHBI
dbotorpdexra. YpaBuenue OunmTertHa g pororddexra. «KpacHas rpaHHIIa»
dboroaddexra.

Jasnenue ceera. OnbiTel I1.H. JleOenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckue yCTpOMCTBA W  MpPaKTUYECKOE MpUMEHEHHue: (POTOdIEeMEHT,
dboTonaTumk, coHeUHas: ObaTapesi, CBETOUO.

Jlemoncmpayuu

®oTo3(pdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJTACTHHOM.

HccnenoBanne 3akoHOB BHeENTHETO (HoTodPdekTa.

Ceeroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopa o paccesHuio o-4acTull.
[Tnanerapuast monens aroMa. [loctynatel bopa. M3nydenue u nornomieHue (GoToOHOB
IIPY IIEPEXOJIE aTOMA C OJHOTO YPOBHS SHEPIUM Ha Apyrou. Buael cnekrpos. Cnekrp
YPOBHEHN SHEPIUM aTOMa BOAOPOA.

BonnoBele cBoiicTBa uactul. Bomnbel ge bpoitns. KopryckynspHO-BOIHOBOM
Iy AJTU3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckne yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIBHBIA aHAIU3
(cmexTpockor), 1a3ep, KBAaHTOBbIN KOMIBIOTEP.
Jlemoncmpayuu

Mopens onbita Pezepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
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HaGmronenne JMHEWYATHIX  CIEKTPOB  M3IyUYCHHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol
HaGmronenre nuHe4aToro cuekrpa.

Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIIOXHOCTh CTpoeHUs  sapa. OTKpeITHE

panuoaktuBHOCTU. OnbITHI Pe3epdopaa no onpenenennto coctaBa paglioakTHBHOIO
n3nyuyenus. CpoiictBa anbda-, 6eTa-, raMMa-u3aydeHus. BnusHue painoakTHUBHOCTH Ha
KUBBIC OPTaHU3MBI.

OtkpeiTHE mnpoTOHa M HeuTpoHa. Hykmonnas wMopens sapa ['eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30tornsl.

Anbha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3nyyeHue.
3aKOH paguO0aKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT macchl sipa.

SAnepHble peakuuu. JleneHue U CUHTES A1ep.

Anepubiit peakrop. Tepmosiaepusiii cuntes. [IpobiaemMbl 1 NEPCHEKTUBBI AIEPHOM
DHEPIreTUKH. DKOJOTHUYECKUE ACTIEKThI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTto1b1 HaOJIOIEHUS U PETUCTPALIUU 3IEMEHTAPHBIX YACTHIL.

dyHaameHTanbHble B3aUMOAecTBYsL. EAMHCTBO (M3HUYECKOM KapTUHBI MUpA.

TexHuyeckre yCTPOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: IO3UMETpP, KaMmepa
Bunbcona, siaepHbliil peakTop, aroMHasi 6oMo0a.
Jlemoncmpayuu

CU€TYMK MOHU3HUPYIOIINX YACTHLL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpeKOB YacTHUIL (110 TOTOBBIM (oTOrpadusim).

Pazgen 8. DiiemMeHTHI aCTPOHOMUM U ACTPOPU3MKH

Otanbel pa3BUTHS acTpoHOMHUHM. IIpuUKIaTHOE M MHUPOBO33PEHUECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3mHoro Heba. Co3Be3nusi, spKue 3BE3NBI, IUIAHETHI, HMX BHIUMOE

nBkeHue. CoJIHeUHas CUCTEMa.

Connue. ConHe4yHas akTUBHOCTh. MicTouHMK sHeprun CoJiHIA U 3BE3/T. 3BE3MBI, UX
OCHOBHBIEC XapaKTEPUCTUKU. [lnarpaMma «CHeKTPaIbHBIN KJIACC — CBETUMOCTbY. 3BE3/IbI
IJJaBHOM IIOCJIEJOBATSIILHOCTH. 3aBUCHUMOCTH «Macca — CBETHUMOCTB» JJIA 3BE3]
IJIABHOM  TOCJIEIOBATENBHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMEHHBIE
MPEJICTABICHUS O MPOUCXOXKACHUHU U 3BOOLMU COJIHIA U 3BE3/. DTalbl )KU3HU 3BE3.

Mnineunsiii [lyts — nHama [anaktuka. Ilosoxenue u nBuxenue ConHua B

I"'anakTuke.
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Turbl ranakTuk. PaguoranakTuku 1 KBa3apbl. YEpHbBIE IBIPHI B SIPAX FajlaKTUK.
Bcenennas. Pacimmpenne Beenennoii. 3akon Xa606ma. Pazoeranue rajakTuk.

Teopus bosnbmoro B3peiBa. PenukToBOE U3Iy4YeHUE.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.
Vyenuueckue nabnooenus

HaGmronenusi HEBOOpPYKEHHBIM TIJIa30M C  HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUH JJIs ONPEIeTICHUS MOJIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOIO MOIYIIAPHS U SIPKUE 3BE3BL.

Hab6monenus B Teneckon Jlynsl, mianer, Mueunoro [lyTu.

O06o0maroniee MOBTOPEHUE

Ponb ¢usuku u acTpOHOMUU B DKOHOMUYECKOM, TEXHOJIOTMYECKON, COLIMAIbHON 1
ATUUYECKOHN cepax NeATeNbHOCTH YEJIOBEKa, pojib U MECTO (PU3MKM U aCTPOHOMUHU B
COBPEMEHHOW HAy4yHON KapTHHE MHpa, pojib (PU3HUECKOW TEOpuru B (POPMUPOBAHUU
MPEACTABICHUNA O (PU3NYECKOW KapTUHE MUPA, MECTO (PU3MYECKOW KAPTUHBI MHpa B
o0IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEICTAaBICHHUM O MPUPOJIE.

MesxknpeaMeTHbIe CBA3H

Nzyuenune kypca pusuku 6a30Boro ypoBHs B 11 kiiacce oCcyIecTBIsSIETCS ¢ YYETOM
COJIEpKaTENIbHBIX MEXKITPEAMETHBIX CBI3E€H C KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

Meowxcnpeomemnvle nowsmusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (paKT, TUMOTE3a, (PU3NUECKasl BEIMYUHA, 3aKOH, TEOPHS,
HAOJI0/ICHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuka: penieHUE CUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPbl U HX MPOCKIHH HA OCH KOOPJWHAT, CJIO0KEHUE BEKTOPOB, MPOU3BOJIHbBIC
AJIIEMEHTAPHBIX (PYHKIUN, TPU3HAKU TOJI00MS TPEYrOJbHUKOB, OMpPEAeNeHUE II0IAIU
IJIOCKUX (UTYp ¥ 00BEMA TElL.

Buonocus: >nexrpuueckue sIBICHUS B )KUBOM IpUpoJIe, KOJIeOaTENbHbIE JBUKEHUS
B JKUBOM NIPUPOJE, ONTUYECKUE SIBJIICHUS B XUBOM IPUPOJE, NEUCTBUE paavallid Ha
KUBBIC OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKAST CTPYKTYpa TBEPIBIX TEll,
MEXaHU3Mbl 00pa30BaHUsI KPUCTAIIMYECKON PEeIIETKH, CIIEKTPAIbHbIN aHAN3.

l'eocpaghus: mMarHuTHbIE TONIIOCAa 3€MJIM, 3aJ€KHM MarHUTHBIX pya, (POTOCHEMKaA
36MHOM NIOBEPXHOCTH, MPEICKA3aAHUE 3EMIIETPSICCHUMN.

Texnonocua:  JIMHUM  DJIEKTPOIEpENad, TIEHEpaTop  IEPEMEHHOrO0  TOKa,
JJIEKTPOABUTATElb, UHIAYKIMOHHAS [1€4b, pajap, paIiuoNpUEMHUK, TEIEBU30p, AHTECHHA,
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teneon, CBUY-meub, NpPOEKIIMOHHBIM ammapar, BOJIOKOHHAS ONTHKA, COJIHCYHAS
Oarapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOoro mpeamera «®Dusmka» Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus (0a30BbIi ypOBEHB) JOHKHO OOCECIEUYUTh JOCTHXKEHUE CIICTYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS y4yeOHOro mnpeamera «Dusukay TOIKHBI
OTpaXXaThb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOUIMXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3MIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpPUCHTALINH, MTO3UTHUBHBIX BHYTPEHHUX yOCKICHU, COOTBETCTBYIOILINX
TPaIUIIMOHHBIM IIECHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPECHHUE KU3HEHHOTO OIbITa
W OmbITa JEATEJIBHOCTH B TMPOILECCE peAIM3alid OCHOBHBIX  HaIpaBJICHUU
BOCIUTATEIIBHOMN AEATEIIbHOCTH, B TOM YHUCJE B 4acTU: 1) rPamaaHCKOro0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3UIIMK 00YUYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

MIPUHSITHE TPaIULIMOHHBIX 00IIIeYEeTOBEYSCKUX T'YMaHUCTUYECKUX u
JEMOKPATUUECKUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JEATEIILHOCTH B
HMHTEPECAX TPAKIAHCKOTO

o011ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00Pa30BaTEIbHON OPraHU3ALMN; YMEHHE
B3aMMOJIEWCTBOBATH C COLMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX

(GYHKIUSAMM U Ha3HAYEHUEM;, TOTOBHOCTh K TYMaHUTApHOU W
BOJIOHTEPCKOM JIESITEIIbHOCTH; 2) NMaTPUOTUYECKOI0
BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTh POCCUICKON T'pakIaHCKOW HUIACHTUYHOCTH, MAaTPUOTH3MA;
IIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSIM

POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  ITOBEJICHMS;
CIIOCOOHOCTh ~ OIIEHHMBATh CHUTYallMl0 MW TMPUHUMATh OCO3HAHHBIE  peIIeHUs,
OPUECHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHbIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEATETbHOCTA YYEHOTO; OCO3HAHME JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOWYMBOTO
Oynyiero; 4) 3¢TeTH4ecKOro BOCIMTAHUSA:
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ACTETHUYECKOE OTHOIIICHUE K MUPY, BKIIFOUasi SCTETUKY HAYYHOTO TBOPUYECTBA,
puCyIero pu3ndeckoi HayKe;
S) Tpy10BOro BOCIIUTAHUSA:

UHTEpPEC K pasiu4HbIM cepaM MpodeCcCHOHATHHON AEITeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oymymiei
npodeccu W pearn30BBIBATh COOCTBEHHBIC JKW3HCHHBIC IUIAHBI; TOTOBHOCTh U
CIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 00JIACTH (PUBUKH

Ha MPOTSHKEHUU BCEU KU3HU; 6)
IKOJIOTUYECKOT0 BOCTIUTAHMS:

C()OPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHE TIJ100aIBLHOrO
Xapakrepa
HKOJIOTUYECKUX TPOOIeM; IIaHUPOBAHUE U OCYLIECTBIIEHUE JEHCTBHUI B OKpY KaIOLIei
Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOUUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;
Pacmpenne omnbiTa IEATENBHOCTH 3KOJIOTMYECKOM HAIIPABIEHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HAHUM 10 (pu3uKe; 7) HEeHHOCTH HAYYHOI 0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuTUd (PU3NUECKON HAyKH; OCO3HAHME IIEHHOCTHM HAayYHOM JEsTEeIbHOCTH,
TOTOBHOCTh B TIpollecC€ U3Y4YEHUS (PU3MKH  OCYIIECTBISATH TMPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO ACATEIIBHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/JIbLHBIC YHUBeEpPCaJIbHbIE yqeﬁﬂble nencrBusa ba3oBbie
JOru4YecKHue JeicTBUA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaJIU3HPOBAThH IPOOJIEMY, pacCMaTPUBATh

€€ BCECTOPOHHE; OMPEEIATh IENIH IeATEIbHOCTH, 33/1aBaTh TAPAMETPhl U KPUTEPUU UX
JOCTHOKCHHUS, BBISBJISATH 3aKOHOMEPHOCTH WU MPOTHBOPEUHS B paccMaTPHBACMBIX
bU3UIECKUX

SBJICHUSIX; pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHAN3a UMEIOIINXCS

MAaTEPUATIBbHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB

1[EJISIM, OIICHUBATh PUCKHU MOCIEICTBUI JIEATEIIBHOCTH; KOOPJAMHUPOBAThH U BBITIOIHSATH
paboTy B yCIOBHUAX PEAIbHOTO, BUPTYAIbHOTO U

KOMOMHHMPOBAHHOI'O B3aUMOJCHUCTBUS;, pa3BUBATh KPEaTHMBHOE MBbIIUICHUE
NpU pPEIIeHUH >KU3HEHHbIX mpobiieM. ba3oBble wuccaenoBarebcKkue

AeHCTBUSA:
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BIaaCTb Hﬂy‘—IHOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITOHATHAMHA U1 MCTOAaMH

(bu3NYecKo HAayKHW; BIAJCTh HABBIKAMH Y4YEOHO-MCCIEAOBATEIHCKOW M TMPOEKTHON
NEATENBHOCTH B oOnmactu (U3UKH, CIOCOOHOCTHIO M  TOTOBHOCTBIO K
CaMOCTOATENLHOMY TIOMCKY METOJIOB pelIeHus 3aJad (PU3UYECKOrO COJIep KaHMUs,
MIPUMEHEHUIO PA3JIMYHbIX METOAO0B MTO3HAHMS;

BJIQJIETh BUJAMU  JICSITEIBHOCTH IO TMOJYyYEHUID HOBOTO 3HAHUS, €ro

WHTEPIpETany, MPeoOpa30BaHUI0 M TIPUMECHEHHIO B PA3IUYHBIX YUCOHBIX CUTYAIHsX,
B TOM YHCII€ TPH CO3JaHUHM Y4YEOHBIX MPOEKTOB B 00JacCTH (U3HWKH; BBISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3W W aKTyaJIM3UPOBaTh 3aj]ady, BBIJIBUTATh TUIOTE3y €€
peIeHus], HAXOAUTh apTyYMEHTHI JUIsl JI0Ka3aTelbCTBA CBOMX YTBEP)KICHHM, 3a/71aBaTh
napamMeTpbl U KPUTEPHUHM PEIICHUS; aHAJIU3UPOBATh TOJYYECHHBIE B XOJI€ PEIICHUS
3aJ1a4yl pPe3yJIbTaThl, KPUTHUSCKH

OIICHUBATh HX JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHWE B HOBBIX YCJIOBUSX;
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON

JCSITEILHOCTH, B TOM YHCJIC TIPY U3YYCHUU (PU3UKH; JaBaTh OLICHKY HOBBIM CHUTYAIIHSIM,
OLICHWBATh MPHOOPETEHHBIM ONBIT; YMETh TMEPEHOCHTHh 3HAHHSA 1O (U3HKE B
HNPAaKTHYECKYIO 00JIaCTh )KM3HEACATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX
MPEIMETHBIX 00JIaCTeH; BBIJIBUTaTh HOBBIC HJICH, ITPEjIaraTh OPUTHHAIBHBIC TIOIXO b
U pPEIICHUs; CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIONIUE aJbTEPHATUBHBIC PEIICHHUS.
Pabora c undgopmanmei:

BJIQJICTh HABBIKAMH TIOJIY4YeHHS WHGOpManuu (PHU3UIECKOTO COACPIKAHHS
U3 KMCTOYHUKOB pAa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISTh TOUCK, AaHAJIU3,
CHUCTEMATH3AIUI0 U HHTEPIIPETAIMIO HH(POPMAIIMH Pa3IMIHbIX BUIOB U (hopM
NPECTABICHUS;, OIEHUBATH JIOCTOBEPHOCTH

uH(popmauy;

UCIIOJIb30BaTh CPEJICTBA MH()OPMAMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pCIICeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3alAOHHBIX 3a7ad C
coOmoieHneM  TpeOOBaHWI  DPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepexeHus, TMPaBOBBIX M OITUYSCKUX HOPM, HOPM HWHPOPMAIMOHHON
0€30I1acHOCTH; CO3/1aBaTh TEKCTHI (PU3MYECKOTO COACPKAHMS B PA3IUYHBIX opMaTax ¢
y4éTOM Ha3HaYeHUS HH(OpPMAIMM W LEJICBOW ayJUTOPHH, BHIOMpas ONTHMAIIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yalTu3alliu.

KomMMyHnkaTuBHBIEC YHHMBEpPCaJIbHbIe Y4eOHbIC JeHCTBUA:

OCYILECTBJISITh OOIIEHHE HA ypokax (DU3UKM U BO BHEYPOUHOM JEATEIbHOCTH,
pacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalluid M CMSITrdaTh KOH(JIUKTHI;
pPa3BEPHYTO U JIOTUYHO U3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3BIKOBBIX
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CpEJICTB; NMOHMUMATh W MCIIOJb30BATh MPEUMYIIECTBA KOMAHIHOM M WHIWBUIYAJIbHOU
paboThI; BEIOMpPATh TEMAaTUKY U METOIBI COBMECTHBIX JNEUCTBHHA C YIETOM OOIIHX
HMHTEPECOB,

Y BO3MOXXHOCTEH KXKJOTO WICHA KOJJIEKTHBA;

MIPUHUMATh [IEJTA COBMECTHOM JESITEIbHOCTH, OPTaHU30BBIBATh 1 KOOPAUHUPOBATH
JNEUCTBUA MO €€ JNOCTHMKEHUIO: COCTAaBJISTh IUIAH JCWUCTBUM, PACHPENEsIiTh POJIU C
y4ETOM MHEHHM YYaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOM pabOTHI; OlICHUBATH
KaueCTBO CBOETO BKJIaja M KaXKJIOr0 y4aCTHHKA KOMAaH bl B OOIIHI
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSAM; IpeJiaraTb HOBBIC IMPOCKTHI, OICHUBATH
W€ C TO3UWLUHMM HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKONM 3HAYUMOCTH;
OCYIIECTBIISITh MO3UTUBHOE CTPATETUUECKOE MOBEICHUE B PA3JIMYHBIX CUTYaALIUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIITUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh TO3HABATEIBHYIO JESITEIIBHOCTh B  00JIacTH

bu3uku
U aCTPOHOMMH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC
3a/1a4ud; CaMOCTOSITEJIbHO COCTAaBIISITh IUJIAH PEUICHUS PACUETHBIX W KAYECTBEHHBIX
3a/1ay, TUIaH BBITTOJIHCHHS TPAKTHYECKOW pabOThl C y4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH; JaBaTh OIEHKY HOBBIM CHUTYallUsIM;
pacHIMpATh paMKH Y4e€OHOro TpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUM; J1eJaTh
OCO3HAHHBIN BBIOOP, APTYMEHTHUPOBATH €T0, OpaTh Ha ceOs1 OTBETCTBEHHOCTh
3a pEelIeHHE; OIICHUBATh

MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAThH (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUILIUU B 0051acTU DU3UKH,

MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIA HMHTE/VIEKT: JaBaTh OLEHKY HOBBIM CHTYalLlUsIM,
BHOCHUTb KOPPEKTHUBBI B IEATEIILHOCTD,

OLICHUBATh COOTBETCTBUE DPE3YJIBTATOB LIEJISAM; BIAJAECTh HABBIKAMHU I103HABATEIILHOU
pedaexkcun Kak 0CO3HaHUSI COBEPILIAEMbIX

JNEUCTBUM U MBICIUTEIIBHBIX IIPOLIECCOB, UX PE3YJbTaTOB U OCHOBAHWM; MCIIOJIb30BAThH
npuéMbl peIeKCUu s OLIEHKH CUTYalluu, BEIOOpa BEPHOTO

peleHns; yMETh OLICHMBAaThb PUCKHM M CBOEBPEMEHHO IPHUHMMATh DPELICHUS 110 MX
CHWKEHHUIO; IPUHUMATh MOTUBBI U apTyMEHTHI APYTUX IPU aHAIU3€ PE3yJIbTATOB
NEeSTEIbHOCTH; IPUHUMATh €051, IOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI M apryMEHTBl JAPYIHX IIPU AaHAJINU3€ pe3yJIbTATOB
NEeSATENbHOCTH; MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLUIMOKHU.
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B mporecce MOCTHXEHHS JMYHOCTHBIX PE3YJbTATOB OCBOEHHS MPOTPAMMBI IO
¢uszuke I YypOBHA  cpemHero  oOmero  oOpa3oBaHMs Yy OOydaroumxcs
COBEPIICHCTBYETCS IMOIMOHABHBIH MHTEIIICKT, Ipe/IoararoIuit
c(hOpMHUPOBAHHOCTE:

CaMOCO3HaHUS, BKIIIOYAIONIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBLHOE
COCTOSIHUE, BHJICTh HAIIPABIICHHsI Pa3BUTHS COOCTBEHHOW YMOITMOHAIBHOM cepbl, ObITh
YBEPEHHBIM B ce0e; CaMOperyJupOBaHUs, BKIFOYAIONIETO CaMOKOHTPOJb, YMECHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTH aIalTHPOBATHCS K
OMOIMOHAIBHBIM HM3MEHCHUSM W TMPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHUBAIIMH, BKJIIOYAIONICH CTPEMIJICHHWE K JIOCTHKCHHIO LIEIH U YCIEXYy,
ONTUMH3M, HHUIIUATHBHOCTh, YMEHHUE JCWCTBOBATh, UCXOMS M3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBFHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUU OOIICHUsS, CIIOCOOHOCTh K COYYBCTBHIO U
COTEPEKMBAHUIO, COIMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAUBATh
OTHOIICHUS

C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh MHTEPEC U pa3peiaTh KOH(IUKTHI.

NNPEAMETHBIE PE3YJIBTATBI

K koniy obyuyenuss B 11 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojb U MecTo ¢Gu3uku B (GHOPMUPOBAHUU
COBPEMEHHOW HAay4yYHOW KapTUHBl MHUpPA, B pA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKOW JESITEIBbHOCTH JIIOAECH, LEIOCTHOCT W €AUHCTBO
¢bu3NYecKol KapTUHBI MHUpA; YYUTHIBATH TPAHULIBI MPUMEHEHUS HW3YYEHHBIX
(bU3UYECKUX MOJIeTIeH: TOYCTHBIH
ANEKTPUUYECKUN 3apsl, JIyd CBETa, TOUEUHbI UCTOYHUK CBETA, SIAEpPHAs MOJAEIb aTOMa,
HYKJIOHHAsI MOJIeJIb aTOMHOTO siipa TPH penieHur (HU3NIECKUX 3a7ad; paclio3HaBaTh
¢usnueckue sBIEHUs (mpolecchl)) W OOBSACHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOJUHAMUKN M KBAHTOBOW (DM3HMKHU: AJIEKTpHUUECKash MPOBOJUMOCTH, TEIUIOBOE,
CBETOBOE, XHWMHUYECKOE, MArHUTHOE JICMCTBHUS TOKA, B3aMMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHuTHasE MHAYKIUS, TEMUCTBUE MAarHUTHOTO TOJISI HA TTPOBOJAHUK C TOKOM U
JOBIKYUIUNCS 3apsii, DJIEKTPOMArHUTHBIE KOJIEOAHWST U BOJHBI, MPSMOJUHEUHOE
pacnpoCTpaHEHUE CBETa, OTPaKEHHUE, MPEJOMIIEHHE, MHTeppepeHlus, AUPpakuus u
MOJISIpU3aIlis CBETa, AUCTepcus cBera, (ortodnekrpuyeckuid dddext (pororddexr),
CBETOBOE JIABJICHHE, BO3HUKHOBCHHME JIMHEMYATOrO0 CIIEKTpa aroMa BOJOpOAA,
€CTECTBEHHAsl U UCKYCCTBEHHAs! PaAUOAKTUBHOCTD;

OMHCHIBATH U3yUYECHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHIE, MATHUTHBIE,
ONTUYECKHE, DIECKTPUUYECKYIO MPOBOJMMOCTh PA3IUYHBIX CPEJ) M DJIECKTPOMATHUTHBIC
sBJICHUS (MPOIECCHI), UCTIONIB3YSl (PU3MUECKUE BEIMYMHBI: JICKTPUUCCKUM 3apsl, Cuiia
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TOKA, JJICKTPUYECKOE HAIPSDHKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHHE, Pa3HOCTh
MOTEHIMAJIOB, AJIEKTPOJABIKYIAs CHJIa, paboTa TOKAa, MHAYKLMS MAarHUTHOIO IIOJS,
cwia Ammnepa, cuna JlopeHna, MHAYKTUBHOCTh KaTyIIKH, SHEPIUs JIEKTPUYECKOIO U
MarHMTHOTO IOJIEH, MIEPUOJT U YacTOTa KoseOaHUil B KoseOaTeIbHOM KOHTYpe, 3apsl U
CHJIa TOKa B MPOIECCE TapMOHMYECKHX HIIEKTPOMAarHUTHBIX KoOJeOaHUU, (OKYCHOE
pPacCTOSIHME W ONTHYECKas CWIa JIMH3bI, NPU ONUCAaHUU IIPABUIBHO TPAKTOBATh
(U3UYECKUI CMBICT MCIOIb3YEMBIX BETUYHMH, UX 0003HAUYECHHS U €IUHUIbI, YKA3bIBATh
(bopMyJIbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYHMHY C JPYTMMHU BEJIUYHMHAMU;
ONKCHIBATh HM3yUYEHHBbIE KBAHTOBBIC SIBICHHUA U MPOLIECCHl, MCHONB3YS (PU3HUYECKUE
BEJIMYMHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETa,
SHEPrusl U UMITYJIbC (OTOHA, EPUOJI MOTypacnaga, YHEPTHsl CBA3M aTOMHBIX sJiep, Ipu
ONHCAaHUU TMPABUIBHO TPAKTOBATH (PU3MUYECKUN CMBICT MCIONb3YyEMbIX BEIUYMH, MX
0003HaYeHUs1 U €AUHUIIBI, YKAa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO
BEIMUMHY C JPYTUMHU BEJIMYMHAMH, BBIYHUCIATH 3HAUYE€HHE (PU3UYECKON BETMYMHBI;
aHAIM3UPOBaTh (PU3UUYECKUE MPOLECCHl U SIBJICHUS, UCIONb3Ys (PU3NYECKHE 3aKOHBI U
NPUHIUIBL: 3aK0OH OMa, 3aKOHBI MOCIEOBATENIBHOIO W MapauleIbHOrO COEIMHEHUS
MIPOBOJIHUKOB, 3aKOH Jlxoyisi—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM WHAYKLHH, 3aKOH
NPSMOJIMHEMHOIO paclpOCTPAHEHHUsS CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
IpeOMJICHUS] CBETa, ypaBHEHHME ONHIITEHHa a1 porodddexra, 3aKOH COXpaHEHUS
SHEPIUHU, 3aKOH COXPAHECHMS HMIIYJIbCAa, 3aKOH COXPAHEHUs 3JIEKTPUYECKOIO 3apsja,
3aKOH COXpPaHEHHMS MacCOBOTIO 4YHCla, MOCTynarel bopa, 3akoH paanOaKTUBHOIO
pacmaza, @pU OITOM  pa3iauyaTb CJIOBECHYK (OPMYJIHPOBKY  3aKOHa, €ro
MaTE€MaTU4YeCKOe BBIPAXEHUWE U YyCJIOBHS (TpaHuLbl, OOJACTH) NPUMEHUMOCTH;
ONPENENATh HAPABICHUE BEKTOPAa MHIYKIIMHA MAarHUTHOTO MOJIsl IPOBOJHUKA

C TOKOM, CHIIbI AMnepa N CHIIBI HopeHua; CTPpOUTb M OIIMCBIBATH I/I306pa>KCHI/Ie,
CO31aBacMOC€ IINIOCKHUM 3CPKaJIOM, TOHKOM

JUH30HM; BBITIONHATH JKCIIEPUMEHTHI IO WCCICIOBAHUIO (DU3UYECKUX SBJICHUA U
MIPOIIECCOB

C HCIIOJIb30BAaHUEM TMPSMBIX, ¥ KOCBEHHBIX W3MEpPEHUMU: MpU 3TOM (opmMyIupoBaTh
npoOriemMy/3agady W THIOTE3y Y4eOHOTO SKCIIEpUMEHTa, COOMpaTh yCTaHOBKY W3
NPEUIOKEHHOTO  000py/0BaHUs, TPOBOJUTH OMNBIT W (HOPMYIHPOBATH BBIBOIBI;
OCYUIIECTBIISTh MPSIMbIE U KOCBEHHBbIE H3MEpPEHUS (PU3NYECKUX BEIUYUH, TIPU ITOM
BBEIOMPATh ONTHUMAJBHBI CIOCO0 W3MEPEHHsS] M WCIOJIB30BaTh HW3BECTHBIE METO/IBI
OIICHKH ITOTPEITHOCTEH U3MEPEHUH; UCCIIE0BaTh 3aBUCUMOCTH (PU3MUCCKUX BEIIMUUH C
WCITOJIb30BAaHUEM TMPSMBIX HW3MEPCHHI: TIPH ITOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUpPOBATh PE3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKHX BEIWMYUH B BUJIC
TabnuIl ¥ TPaUKOB, JENIaTh BHIBOJBI 110 PE3yJIbTaTaM MCCIIEI0BAHMUS;

coO01aTh TIpaBmiIa 0€30MaCHOTO TPY/Ia MIPH MPOBEJACHUHU UCCIIEIOBAHUN B paMKax

y4eOHOI0 IKCIEPUMEHTA, YUYEOHO-UCCIIEA0BATENLCKOW U MPOEKTHON JESTEIbHOCTH C
UCIIOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOIO 000PYI0BAHUS;, pelIaTh
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pacu€THBIC 3a/la4u C SBHO 3aJIaHHOW (DU3UYECKON MOJEINbI0, UCTONB3Ys (HU3UIECKUE
3aKOHBI W TIPUHIIMITBI, HA OCHOBE aHAlM3a YCJIOBHS 3a7a4d BBHIOMPATH (PU3UUECKYIO
MOJIeNb, BBIIEATh (U3MUECKHE BEJIMYMHBI U (DOPMYJIbI, HEOOXOAMMBIE Ui €€
pelIeHUs, MPOBOJANUTH PACUYETHI M OLIEHMBATh PEATBHOCTH ITOJIYYEHHOI'O 3HAYCHUS
(u3MYecKol BEIWYMHBI; pellaTh KadeCTBEHHbIC 3aJayd: BBICTPAUBATh JIOTMYECKU
HEMIPOTUBOPEUMBYIO ILIEMIOYKY PACCYKJICHHM C ONOpOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UUYECKUE SIBJICHUS;, UCIIOIB30BaTh MPU PEIICHUU YUEOHBIX 3a/1a4
COBpPEMEHHbIC HWH(POPMAIIMOHHBIE TEXHOJOTUU JUIsl TIOHUCKA, CTPYKTYpUpPOBAHMUS,
WHTEPIpPETAllud W TPEJCTABICHUS Yy4eOHOWM W HAyYHO-TIOMYJISIpHOW WHGOpPMAIIHH,
MOJYYEHHOW W3 PA3JIMYHbIX HCTOYHUKOB, KPUTUYECKH AHAJIW3UPOBATH IMOJIYYAEMYIO
uHGOPMAIINIO; OOBICHATh NPUHLMUIBI JEHCTBUSA MAIlMH, MPUOOPOB M TEXHUUYECKHUX

YCTPOWCTB,
pa3iinyaTh yCI0BUS UX O€30MaCHOTO UCIOJIb30BAHUS B IOBCEHEBHOM KU3HMU;
MPUBOUTH MPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB

B Pa3BUTHE HAyKH, B OOBSICHEHHE MTPOLIECCOB OKPY>KAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU

Y TEXHOJIOTUH; UCTIOIb30BaTh TEOPETUYECKUE 3HAHUS O (PU3HKE B IOBCETHEBHON KU3HU
s obecnieueHusi O€30MACHOCTU MpH OOpallleHHH ¢ MNpUOOpaMU U TEXHHUYECKUMH
yCTpOMCTBaMM, JJIsi COXpPAHEHMsI 3J0pOBbS U COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUSI B OKpYyXarouleil cpene; paboTaTh B IpYyIE C BBINOJIHEHHUEM Pa3IMYHbIX
COLIMAJBHBIX pOJICH, TUIAHUPOBAaTh pPAa0OTy TPYMIBI, PAIMOHAIBHO pacHpeAcsiTh
0053aHHOCTH U IUIAHUPOBATH JESITEIHHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aJJeKBATHO
OLICHMBATh BKJAJ KaXJIOTO W3 yYaCTHUKOB TPYMIBI B PEIICHHE paccMaTpUBacMOU
pOOJIEMBI.

26



TEMATUYECKOE IINTAHUPOBAHMUE'

denepanpHas padouas nmporpamma | dusuka. 10—11 kmaccer (6a30BbIH YPOBEHBD)

11 KUIIACC
HanmeHnoBanue
Ne KonuuectBo OcHOBHBIE BUIBI JICATEIIBHOCTH
pa3/iesioB U TeM [IporpamMmHoOe coziepKaHue
n/m 4acoB oOy4Jaromuxcs
y4eOHOTO TIpeIMeTa
Pazgea 1. DanekrponnHammuka
1.1 | MarnuTtHoOe€ noJe. 11 [TocTosiHHBIE MAarHUTHI. [IpoBeneHue 3KCrIEpUMEHTA: U3YUYECHUE
DJIEKTpOMarHuTHas B3aumoselictBue MarHUTHOTO MOJIsl KATYIIKH C TOKOM;
UHAYKIOUS ITIOCTOSHHBIX MAar"amToOB. HCCIICIOBaHUE JICHCTBUS NOCTOSHHOTO

MaruuTHoe mnoiJie.

BexTop MaroHuTHON UHAYKLIWH.
[TpuHun cynepno3unuu
MarHMTHBIX IToaei. JImaun
MarHuTHOW MHAyKIuu. Kaptuna
JIMHUM MarHUTHOM WHJIYKIUHU TOJIA
MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
T10JI€ MPOBOJHUKA C TOKOM.
Kapruna nuHuiA HHIyKIAU
MarHUTHOTO MOJISl JJIMHHOT'O
MPSIMOTO TTPOBOJIHUKA U
3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaenictBre

MAarHuTa Ha paMKy C TOKOM;
HCCJIEIOBAHUE SIBJICHUS
3JICKTPOMArHUTHOM UHIYKIIWH.

OueHka a0COJIIOTHBIX 1 OTHOCUTEIIBHBIX
MOTPENIHOCTEN U3MEpEeHUN (PU3NIECKUX

BEJIMUMH.
OObsicHEeHHE TNPUHUUIIOB JEHCTBUS
u yCIIOBUIA 0€30MmacHoro
IPUMEHEHUS MOCTOSTHHBIX
MarHuTOB,

AJIEKTPOMAarHuTOB,

JJIEKTPOABUTATENS, YCKOPUTEIEH
3JIEMEHTApHBIX YaCTHII,
VHJYKIMOHHOW neyu. Peuenue

1 Ilpu paspaborke pabouell mporpamMMbl B TEMAaTHUYECKOM

IJIAHUPOBAHUUN NOJI?KHBI OBITH YUYTCHBI BO3MOXHOCTH HCIIOJIb30BAHHA J3JICKTPOHHBIX (LII/ICppOBLIX)

06p8.30BaTeJ'ILHBIX PECYpPCOB, ABJIAOIINXCA y‘le6H0—MCTOI[I/I‘IeCKI/IMI/I MaTrepuajiaMu, COACPKaHNC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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MIPOBOJHUKOB C TOKOM.
Cuna AMnepa, €€ MOysIb U
HaIpaBJICHUE.

Cuna Jlopenna, €€ MoayJb U
HanpasieHue. JIBrxeHue
3apsKEHHOW YaCTHIIbI

pacy€THBIX 337ja4 HA IPUMEHEHUE
dbopMy1 TEMBI

«MarauTtHoe noJie. DIeKTpOMarHuTHas
UHAYKLUS.

Pemienne kayecTBEHHBIX 3ajad

C Onopod Ha  HW3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue
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B OAHOPOAHOM MArnvMTHOM II0JIC.

Pabora cunelt  Jlopenna.
SBnenue
AIEKTPOMArHUTHOM

naayknuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DNEeKTPOABWKYIIASA CUJIA UHIYKIIUH.
3aKOH 31EKTPOMAarHUTHOM
nnaykuuu dapanes.

Buxpesoe a1eKTpuyeckoe mouie.
DIIEKTPOABWIKYILAS] CUJIA UHAYKIAU
B MPOBOJIHUKE, ABUKYILEMCS
IIOCTYIIATENBHO B OJTHOPOJHOM
MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTS. SIBnenue
CaMOWHIYKIIHH.
DNEeKTpOABUKY A cuia
CaMOWHIYKIIHH.

SHGPFI/IH MAravTHOI'O ITIOJIA KaTYIIKH

C TOKOM.
DNEeKTPOMarHuTHOE  IIOJIE.
TexHuyeckne ycTpoucTsa
IIPAKTUYECKOE
IPUMEHEHUE!

IIOCTOAHHBIC MAarHuThI,

SIBJICHUS TEMBI « MarauTHoeE I0JIe.

DIIEKTPOMATHUTHAS. UHIYKIIUSD).
Onpenenenue HaIpaBICHUST BEKTOPa
WHAYKIIMA MAarHUTHOTO TTOJIA
MIPOBOJHUKA C TOKOM, CHJIBI AMIIepa U
cuiibl JIopeHua.

Pacno3naBanue pusnyeckux siBJICHUN B
y4eOHBIX ONBITaX U OKPYKAIOIICH
JKM3HH: B3aMO/JICHICTBUE MarHuTOB,
3JICKTPOMAarHUTHAasE UHIYKLHS,
JICMCTBHE MAarHUTHOTO I10JI Ha
MIPOBOJIHUK C TOKOM U JIBUKYIITUHCS
3aps.

AHanIu3 2JICKTPOMAarHUTHBIX SIBICHUN C
HCIIOJb30BaHUEM 3aKOHA
3JIEKTPOMArHUTHOW UHIYKIIUH.
Onucanne n3y4eHHBIX CBOMCTB
BEIIECTB U 3JICKTPOMArHUTHBIX
SIBJICHUU C HUCIIOJIb30BaHUEM
(U3UYECKUX BEJIMYUH: UHIYKITUS
MarHMTHOTO MOJIs, cujia AMnepa, cuia
JlopeHna, ”HAYKTUBHOCTh KATYIIIKH,
SHEPIUs JIEKTPUUECKOTO U
MarHuTHOIO I0JeH
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AIEKTPOMAarHuTHI,
AJIEKTPOJIBUTATENb,

YCKOPUTENHU AJIEMEHTAPHBIX
YacCTHUlLl, THAYKIIMOHHAS TI€Yb

Hroro no pasneny

11

Pasznea 2. Kosie0anus 1 BOJTHBI

30



denepanpHas padouas nmporpamma | dusuka. 10—11 kmaccer (6a30BbIH YPOBEHBD)

2.1

MexaHaudeckue u
AJIEKTPOMArHUTHBIC
KoJIeOaHus

KonebarenpHas cucrema.
CB00OIHBIE MEXAaHUYECKHE
kosiebanus. ['lapmonnueckue
kosnebanus. [lepuon, yactora,
aMIUTHTYJa U (aza KoJaeOaHuil.
[IpyXMHHBIN MAsSTHUK.
Marematniyeckuii MasiTHUK.
YpaBHEHHE TaPMOHUYECKUX
kosebanwuii. [IpeBparenue sHepruu
MIPU TAPMOHUYECKUX KOJICOaHUSIX.
KonebarenbHblil KOHTYP.
CB0OOIHBIE 2JIEKTPOMArHUTHBIE
KO0JIeOaHUs B UACAILHOM
KoJie0aTeIbHOM KOHTYpe. AHAIOTHS
MEXKYy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMU.
®opmyna TomcoHa. 3aKoH
COXPAHEHHUS YIHEPTUU B UACATHHOM
K0JIe0aTEeIbHOM KOHTYDE.
[IpeacraBneHue 0 3aTyXarOIKUX
KoseOanusix. BeinyX1eHHbIE
MEXaHUYEeCKUE KOJIeOaHmsl.
Pe3onaHnc. BeiHYXI€HHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHusl.
IIepemeHHBIN TOK.

CuHycou1anbHbIN TEPEMEHHBINA TOK.

UccnenoBanue mapamMeTpoB
K0J1€0aTeIbHON CUCTEMBI — IEpUOa,
9acTOTHI, aMIUTUTY bl U (Da3bl
Kose6anuii (Mpy>KUHHBIN W/UIH
MaTeMaTU4eCKUN MasiTHUK).
HabGnronenue 3aTyxarmmx KojaeOaHmii.
HccnenoBanue cBONCTB BBIHYKIEHHBIX
KOJIeOaHU.

HaGmronenue pesonanca. [IpoBenenue
AKCIIEPUMEHTA!

UCCJIeIOBaHNE 3aBUCUMOCTH Mepruoja
MaJbIX KojeOaHuil Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl TPY3a;
UCCJIeIOBAaHNE NTEPEMEHHOTO TOKa B
e U3 MOCJIEeI0BATEIbHO
COCIMHEHHBIX KOHEHCATOpa,

KaTyILIKU U Pe3UCTOpa.

OreHka aOCONIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN UBMEPEHUN (PU3NUECKUX
BEJTUYHH.

OObsicHEeHUE TPUHLIUIIOB IEUCTBHS U
ycJI0BUI 0€3011acCHOTO MPUMEHEHHUS
ANIEKTPUUECKOT0 3BOHKA, FeHEpaTopa
MIEPEMEHHOI0 TOKA, TUHUHN
3JeKTpoIepeaay.
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Pemenue paC‘-IéTHLIX 3aJa4d C JIBHO

MOoHOCTh NIEPEMEHHOTO TOKA.
AMIITUTYJTHOE U IEUCTBYIONIEE
3HAYEHUE CUJIbI TOKA U
HanpsbkeHus. Tpanchopmartop.
[IpownsBoacTBO, nepenaya u
NOTpeOICHUE IIIEKTPUIECKON
DHEPIUU. JKOJOTHUECKUE PUCKHU
MIPY MPOU3BOJICTBE AJIEKTPOIHEPTHH.
Kynberypa ucnonb3zoBanus
AJIEKTPOIHEPTUH B MOBCETHEBHOM

JKUA3HU.

TexHuueckue  yCTpoOWCTBAa U
MIPAKTUYECKOE IIPUMEHEHHE:
DJIEKTPUYECKUH 3BOHOK,

TeHepaTop TMEepPeMEHHOro TOKa,
JMHUHU 3JIeKTponepeaayd

3a1aHHOM (PU3UYECKON MOJICTBIO C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (hopMyJI, ONTUCHIBAOIITUX
MEXaHHYECKHUE U AJIICKTPOMArHUTHHIS
KoJIcOaHusl.

Onucanne MEXaHMYCCKHUX U
3JICKTPOMArHUTHBIX KOJICOaHUHN C
UCIIOJIb30BaHUEM (PU3MUECKUX
BEJIMYMH: IIEPHUO]] U YacCTOTa
KoJie0aHui, aMIuiuTya u dasza
KoJIeO0aHui, 3aps]l U CUJIa TOKa B
TapMOHHUYECKHUX DJICKTPOMArHUTHBIX
KOJICOAHMSIX.

Pemenne kauecTBEHHBIX 3a7a4 C
OIIOPOU Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONIMCHIBAIOIIINE
MEXaHUYECKUE U

AJIEKTPOMarHuTHbIE KOJeOaHusl.
Pabota B rpynnax npu mjiaHupOBaHUH,
IIPOBEJEHUN U UHTEPIIPETALNN
pPEe3yJIbTaTOB OIBITOB, U AHAJIN3E
JOTIOJIHUTEJIBHBIX NCTOYHUKOB
UH(POpMAIUH 110 TEME

2.2

MexaHudeckue u

MexaHuueckue BOJIHBI,

N3yuenue obpazoBanus u
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QJICKTPOMAaruuTHBIC
BOJIHBI

YCIIOBHS pacnpoCTpaHEHUs.
[Tepuon. CkopocTh
pacrpocTpaHeHusT ¢ JJIMHA
BOJIHBL. [lonepeunsie u

pacmpocTpaHEHUS TTOTICPEYHBIX
Y TIPOJIOJIBHBIX BOJIH.
Ha6nronenue orpaxkeHus

MIPOJIOJILHBIE BOTHBI.
Nutepdepermus u  audpakius
MEXaHUYECKUX BOJIH.

3ByK. CKOpPOCTBh 3ByKa. [ pOMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa.

QHGKTPOMaFHI/ITHBIC BOJIHBI.
YcnoBus H3JIYYCHUA

AIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHTanus BeKTOpoB E,
B, v B 2JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpaKECHUE, PEIIOMIIEHNUE,
noJiipu3alus, 1uppaxkuus,
unTepdepenus. Ckopoctb
JJIEKTPOMArHUTHBIX BOJIH.

[ITkana 3J1eKTpOMarHUTHBIX

BOJH. [Ipumenenue
AJIIEKTPOMArHUTHBIX BOJIH B

TeXHUKE U ObITY. [IpuHIIMIIBI
PaauoCBs3U U TEIEBUICHUS.
Panuomnokanus.

U TIpeJIOMIICHUS, THTEPhEPEHIINH U
T pakiu MEXaHUIECKUX BOJIH.
HaGnronenue cBsi3u rpOMKOCTH 3BYyKa U
BBICOTHI TOHA C AMIUIATYION U
4acTOTOM KoJeOaHuH, 3ByKOBOTO
pe30HaHca.

HccnenoBanue cBOMCTB
AJEKTPOMArHUTHBIX BOJIH:
OTpaX€HHE, IPEITOMIIEHHUE,
noJIsIpu3anus, TupaKius,
uHTepdepennus. Mzyuenue ycaoBui
V3JIyYCHUS 3JIEKTPOMArHUTHBIX BOJIH,
B3aHMHOM OPUEHTAIMU BEKTOPOB E,
B, v B 251eKTpOMarHuTHON BOJIHE.
N3ydenne npumeHeHns
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U

OBITY.

OOBbscHEeHne NIPUHLUIIOB IEUCTBUS U
yCIIOBUI 0€30M1acCHOT0 MPUMEHEHUS
MY3BIKJIbHBIX HHCTPYMEHTOB,
yJIbTPa3ByKOBOW TUArHOCTHKHU B
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DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KarOIIEN CPEIbI.
TexHuueckne yCTpoucTsa u
MIPAKTUYECKOE MPUMEHCHHUE:!
MY3bIKQJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasl IUATHOCTHUKA B
TEXHUKE U MEJULINHE, pajap,

TEXHUKE U METUITNHE, pajiapa,
paauonpuEMHHIKA, TEIIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemrenne pacd€THBIX M Ka4eCTBEHHBIX
3aJ1a4 C OMOPON HA U3YUYCHHBIC
3aKOHBI 1 3aKOHOMEPHOCTH,
OIIMCHIBAIOIIIHC

patuONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neun

pacnopoCTpaHEHHE MEXAHUYECKUX U

QJICKTPOMArHUTHBIX BOJIH.

Hcnonb3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs1 IOUCKA,
CTPYKTYPHUPOBaHUS, UHTEPIIPETALIUU U
npeacTaBieHust UHGOpMaAlUU TPU
MOATOTOBKE COOOIIEHUN 00
WCIIOJIb30BAHUH AJICKTPOMArHUTHBIX
BOJIH B TEXHUKE. YUaCTHE B JUCKYCCUU
00 3JIEKTPOMArHUTHOM 3arpsi3HEHUN
OKPYXKaroUIEH CPeIbl.

Paborta B rpynnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALIUU
pPEe3yJbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTEIIbHBIX UCTOYHHUKOB
uH(popMau o Teme
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2.3

Onrtuka

10

['eomeTpuueckas onTUKa.
[IpsamonuHerHOE pacIpOCTPAaHEHUE
CBETa B OAHOPOAHOMU cpexe. Jlyu
cBeTa. TOUYeUHbIM HCTOYHUK CBETA.
Otpaxkenue cBeTa. 3aKOHbI
oTpaxkeHus ceera. Iloctpoenne
M300paKEHUI B IJIOCKOM 3€pKale.
IIpenomiienue cBeTa. 3aKOHBI
MpeIoOMIICHHS CBeTa. AOCOTIOTHBIN
nokaszarens npenomiienus. [lonnoe

N3ydenue sSBIEHUS TOJIHOTO
BHYTPEHHET0 OTPAKEHHUsI, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yyenne moaenein MUKpOCKoOIa,
TEJIECKOIA.

[lonydyenne cmnekTpa C  IOMOUIBIO
OpU3MbI U TU(PPAKLIHOHHON PEIIETKY.
N3mepenne nokazaresns npeaoMIIeHus
CTEKJIA.

UccnenoBanre cBOMCTB n300paxeHU
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BHYTPEHHEE  OTpPAKECHHUE.
[IpenenpHbI yroJu
MIOJIHOTO BHYTPEHHETO
OTpaKECHUS.

Hucnepcus ceta. Cl0XHBIN COCTaB
oenoro ceeta. L{Ber.

Coluparoiue 1 paccenBaroIme
nuH3bl. ToHkas nuH3a. DOKyCHOE
pacCTOSTHUE M ONTUYECKasl CUia
TOHKOW JIMH3BI. [locTpoeHne
M300paKEHUN B COOMPAIOIINX U
PacCEenBAIOIINX JINH3AX.

dopmyia TOHKOW JIMH3HL.
YBenuueHue, 1aBacMoe JTUH30U.
[Ipenensl mpUMEHUMOCTH
r€OMETPUYECKON ONTHUKH.
Boxnosas onrtuka. Matepdepenius
ceera. KorepeHTHble HCTOYHUKMU.
YcnoBus HabOIIO ICHUS
MAaKCUMyMOB I MUHUMYMOB B
UHTEeP()EPEHIIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Judpakuus cera.
JubpakunonHas penérka.

B JINH3AX.
OObsicCHEHUE IPUHIIUTIOB ICUCTBHS U
yCIJIOBUIA 0€30MacCHOTO MPUMEHEHUS
OYKOB, JTyTbl, (hoTOAMIIapaTa,
IIPOEKIMOHHOI0 aIapara,
MUKPOCKOTA, TEJIECKOIA, BOJOKOHHOMN
ONTHUKH, TUPPAKIIMOHHON PEIIETKH,
MOJISIPOU/IA.

Pemrenune pacu€THbIX 3a/1a4 C IBHO
3a/1aHHOM (PU3UYECKON MOJICTBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMy1 reoMeTpUUECKONU ONTHKH.
[TocTpoenue u onucanue
U300paKeHHUS, CO3/ITaBaEMOT0 IJIOCKUM
3€pKajIoM, TOHKOW JIMH30M.
Paccmortpenue MPENEIOB
MIPUMEHUMOCTH
r€OMETPUYECKON ONTHKHU.

Pacnio3naBanue pu3NUecKuX SBICHUM
B OIBITAX U OKPY’KAIOLIEH KU3HU:
MPSMOJIMHEMHOE pacIpOCTPAHEHHE
CBETAa, OTPa)KEHUE, MPEJIOMIICHHE,
uHTEpPEepeHIus, Tudpakius u
MOJISIPU3aLUs CBETA, JUCIIEPCUS
ceera. M3yuenue ycioBuit
HAOJII0ICHUS] MAaKCUMYMOB U
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VcnnoBue HaOIMIOAEHNS TJIaBHBIX
MaKCHUMYMOB TP TIAJICHUU
MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

MUHUMYMOB B UHTEPPEPEHIIMOHHON
KApTHHE

[Tonsapuszanuus cBeta. TexHuueckue
YCTPOMCTBA U IIPAKTUYECKOE
MIPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, IPOCKIIMOHHBIN
arrnapar, MUKPOCKOII, TEJIECKOIL,
BOJIOKOHHAs OITHKA,
mudpakiMOHHAs PENIETKa,
TIOJISIPOU T

OT IBYX CHH(a3HBIX KOTEPEHTHBIX
VMCTOYHHKOB.

VcaoBue HaOMIOACHUS TIIAaBHBIX
MaKCHUMYMOB TNPH NaJCHUU
MOHOXPOMAaTUYECKOTO CBETa Ha
TU(GPaKLUOHHYIO PEIIETKY. AHAIU3
ONTHUYECKUX SIBJICHUU C
HCII0JIb30BaHUEM 3aKOHOB: 3aKOH
PSMOJIMHENHOTO
pacnpoCTpaHEHHUs CBETA, 3aKOHbI
OTpaX€HUS CBETA, 3aKOHbI
npeaomieHus ceeta. Onucanue
ONTHYECKUX SIBJICHUM C
UCII0JIb30BaHUEM (PU3MUECKUX
BEJIMYMH: (POKYCHOE paCCTOSIHUE U
ONTHUYECKAs CHUJIa JIMH3BI

Hroro no pasneny

24

Paznen 3. OcHOBBI cCIeIHAJIBHON TEOPHUH OTHOCUTEIBLHOCTH (Hajiee — CTO)

3.1

OCHOBBI CHEIIUAIIEHON
TEOpUU
OTHOCHUTEIBHOCTH

4

['panubl NPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
[Toctynmartsl cienuaibHON TEOPUU

Pemenue xauecTBEHHBIX 3a1a4 C
ONOPOU HA M3YyUYEHHBIE MOCTYJIATHI
CTO.
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OTHOCUTEIBHOCTH:
VHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHLIUIT
OTHOCHUTEIBHOCTH DUHIITESHHA.
OTHOCUTEIILHOCTH
OJIHOBPEMEHHOCTHU. 3aMeJICHUE
BPEMEHU U COKPAIIEHUE JJIMHBI.

Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIsl IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUU U
npeacTaBieHus HHGOpMaIUU Mpu
MOATOTOBKE COOOIIEHUH O TpaHMIIaX
MIPUMEHUMOCTH KJIACCUYECKOMN
Mexanuku U ocHoBax CTO

DHeprusi 1 UMITYJIbC
PESITUBUCTCKOM YaCTHIIBI.
CBs13p Macchl C SJHEprUen u
UMITYJIbCOM PEJISITUBUCTCKOMN
YaCTHUILIbl. DHEPIHsl OKOSI

Hroro no paznemny

Paznen 4. KBanToBasi pusnka
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4.1

DNeMeHThI KBAHTOBOM
OIITHKH

®oronbl. @opmyna Ilnanka cBs3u
sHEpruu (HOTOHA C €r0 YACTOTOH.
DHeprus U UMITYJIbC

dbotona. OTKpwITHE U
UCCIIEJOBAHUE

dotordpdexra. OnbiTol A.T.
CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OuiHmTeHa 1 Gorodddekra.
«Kpacnas rpanuima»
dotorpdexra. J[aBnenue cpera.
Omnsritel [1.H. JleGenena.
XHUMHYECKOE IEHCTBHUE CBETA.
TexHuueckue yCTpOHCTBA U
MPAaKTUYECKOE  MPUMEHEHUE:

dboTodemMeHT,  POTOAATUUK,
COJIHCYHAS Oarapes,
CBETO/IUO]T

Habmronenue dporoaddexra Ha
YCTAHOBKE C IUHKOBOM IUIACTUHOM.
HccnenoBanue 3aKOHOB BHEIIHETO

dboTorddexra.

OOBsICHEHNE OCHOBHBIX IPUHITUIIOB
JEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKuX Kak: (h)OTOIEMEHT, (hOTOAATUHK,
COJIHEUHas OaTapesi, CBeTOUO/; U
yCJIOBHI UX 0€30MacHOTO MPUMEHCHUS
B IIPAKTUYECKOU JKU3HMU.

Pemrenue pacu€THbIX 3a/1a4 C IBHO
3a1aHHOM (PU3UYECKON MOJICTBIO C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (hOopMyJT KBAHTOBOM ONTHUKHU.
Penienne kayecTBEHHBIX 3a/1a4 C
OIIOPOU HAa M3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU KBAHTOBOW OINTHKH.
Pacno3naBanue pusnyeckux siBJICHUN
B y4€OHBIX OMBITAX:

(doTo3neKTpruUecKuil 3P (HEKT, CBETOBOE
JaBJICHUE.

Onucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHUU U IIPOLIECCOB C

HCIIOJBb30BaAHUCM CI)I/IBI/I‘-IGCKI/IX
BCJIMYHUH: CKOPOCTH
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AJIEKTPOMArHUTHBIX BOJIH, JUTMHA
BOJIHBI U YacTOTa CBETA, SHEPTUS U
uMITyJibC (poToHa

4.2

Ctpoenue atoma

Monenb aToMa TomcoHa.

OnbITHI Peszepdopna o
paccestHuIo 0.-4aCTHLI.
[Ltanerapnass Monenb aroma.
[Toctynater bopa.

Wznyuyenue u norjouieHnue GOTOHOB
IIPU NIEPEXOJIE aTOMA C OJHOTO
YPOBHsI DHEPIUU HaA Ipyroil. Buasl
cnekTpoB. CEKTp ypOBHEN SHEPIrUn
aToma BOJOpOJa.

BomnHaoBEIE CBOMCTBA JaCTHII.

Bounbl ze bpoitns.
KoprycKyIsspHOBOJTHOBOM AyaJIU3M.
CHnoHTaHHOE U BBIHYKJIEHHOE
V3JIy4YCHHUE.

TexHuueckue yCTpOMCTBA 151
MPAaKTHYECKOE MPUMEHEHHE:
CTICKTPaJIbHBINA aHAIIN3
(cmexTpockoIt), 1a3ep, KBAaHTOBBIN
KOMIIBIOTEP

N3ydenne moaenu omnbita Pesepdopnaa.

[IpoBeneHne 3KcriepuMenTa Mo
HAOJII0JICHUIO JIMHEHYATOrO CIIEKTpA.
OrneHka a0COIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEpeHUN (PU3NUECKUX BEJIMUMH.
N3yuenne monenn aroma: ToMmcoHa,
MJIaHETapHON MOJENIM aTOMa, MOJIETU
aroma bopa.

N3ydenne cnekTpa ypoBHEN SHEPIUU
aToma Bojiopoja. O0bsicHeHUE
MIPUHIUATIOB JICCTBUS U YCIIOBUH
0€30MacHOro MPUMEHEHHUSI
CIIEKTPOCKOTa, JIa3epa, KBaHTOBOTO
KOMIIbIOTEPA.

Pemienune kaueCcTBEHHBIX 3a/1a4 C
OIIOPOU HAa U3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUECKHE
siBJIeHUs 110 TeMe «CTpoeHue
aToMay.
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Pacno3naBanue pu3nyeckux siBJICHUN
B YYEOHBIX ONBITaX: BO3HUKHOBEHHE
JMHEWYATOTO CIIEKTpa U3ITyUCHUSI.
AHanu3 KBaHTOBBIX MPOIECCOB U
SIBJIEHUH C UCIIOJIb30BaHUEM
rocryJiatoB bopa

4.3

ATOMHOE A1p0o

DKCIEePUMEHTBHI, JJOKA3bIBAIOIIINE
CJIO’KHOCTb CTPOEHUS sIIpa.
OTKpbITHE PAIUOAKTUBHOCTH.
Omnsitel Pezepdopaa mo
OMPENICICHUIO COCTaBA
PaIMOaKTUBHOTO MU3JTYyUYEHUS.
CaoiicTBa anb(da-, Oeta-, ramma-
n3nyudeHus. Bnusaue
PaIMOAKTUBHOCTH Ha >KUBBIC
OpraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas moznens sapa

['eitzenOepra-MBaneHko.

3apsn aapa. MaccoBoe 4uciio sjpa.

N3ororsbl.

Anbda-pacnaa. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.
["amman3znyuyenue. 3aKoH
PaMOaKTUBHOTO pacmaja.

N3yyenne OKCIIEPUMEHTOB,
JOKa3bIBAIOIINX CII0KHOCTD
CTPOEHHUS aTOMHOTO S/Apa.
WccnenoBannie TpekoB yacTull (1o
roToBBIM (oTOrpadusm).

N3ydenue saepHbIX CUl, IAEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3yuyeHne HyKIIOHHOW MOJENH Siapa
I'eitzenOepra-MBaneHko.
OObsicHEHUE YCTPOICTBA U
MPUMEHEHUS JO3UMETPA, KaMEPhI
Bunbcona, sspepHoro peaxkropa,
aTOMHOU GOMOBI.

Pemenue 3amau ¢ onopou

Ha MOJyYE€HHbIE 3HAaHHUS, B T.Y. O 3aps/Ie
¥ MaccOBOM YHCJIE spa.

Pacnio3naBanue pu3nUecKuX SIBICHUIM
B YUEOHBIX ONBITaX U B OKPY>KaroIIeH
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DOHeprust CBsI3U HYKJIOHOB B SIZIpE.

SlnepHbIE CUIIBL.

KU3HHU: CCTCCTBCHHAA U HCKYCCTBCHHAA
PAAOAKTUBHOCTD.

Hedext maccsl spa.

S nepnbie peakuuu. [lenenue n
CUHTE3 fAJIEP.

S nepubiii peakrop. TepmosiiepHbIi
cunTe3. [Ipo0iembl U epcrneKTUBbHI
AJIEPHON DHEPTETHUKH.
DKOJIOTUYECKUE ACTIEKTHI SIEPHOMN
DHEPIreTUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
MTO3UTPOHA.

MeTtob1 HAOIIOACHUS U
pErUCTpanvu 3JIEMEHTAPHBIX
YaCTHILI.

dyHIaMEeHTaJIbHBIE
B3auMoencTBusA. EMMHCTBO
(bu3uYeCKOl KapTUHBI MUpAa.
TexHuueckne yCTpoucTBa u
MMPAKTUYECKOE MPUMEHECHHUE:!
JI03UMETp, KaMepa Buiibcona,
SJIEpHBIN peakTop, aToMHass bomba

Onucanue KBaHTOBBIX SIBICHUN U
IIPOLIECCOB C UCITOJIB30BAHUEM
(bu3MUeCKUX BETUYNH: TIEPHO/T
1oJIypacnaa, SJHEprusi CBA3U
aTOMHBIX siiep, AedEeKT MaccChl sSpa.
AHaJIU3 TPOLIECCOB U SIBIICHHUI C
UCII0JIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHHUS
AJEKTPUYECKOTO 3apsAa, 3aKOH
COXpaHEHUs1 MaCCOBOT0 YHCIIa,
nocrynatel bopa, 3akoH
PaAOaKTUBHOTO pacmaa.

Yuyactue B paboTe Kpyrioro crojia
«DPyHIaMEHTAJIbHBIE

B3aUMOJEUCTBUS. EnuncTBO

buznuecKkoi KapTUHBI MUPAY.

Hcnonb3oBanue nHGOpMAIMOHHBIX
TEXHOJIOTUH JIJIsI TOUCKA,
CTPYKTYPHUPOBAHUSI, UHTEPIIPETALUU U
npeacTaBieHus HHGOPMAaIUU NPy
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB KBAaHTOBOU (PU3HMKHU B TEXHHUKE
1 TEXHOJIOTUSIX, SKOJIOTHUYECKUX
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ACIICKTax H,Z[@pHOfI OHCPICTUKH

Hroro no pazneny

15

Pa3zges 5. JineMeHTBI aCTPOHOMUM U ACTPOPU3MKH

5.1

DIIeMEHTHI
aCTPOHOMUH U
acTpopU3UKH

7

Dtanbl pa3BUTHUS ACTPOHOMMUH.
[IpuknagHOe U MUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHUH.

Bun 3BE3THOTO Heoa.
Co3Be3nusi,  ApKue  3BE3MbI,
TUIAHETHI, 170.4 BHJIIMOE
JIBIDKCHHE.

ComnHeuHas cucTema.

Comanne. CosiHeUHast aKTUBHOCTD.
Nctounuk sxepruun CoJiHIa U
3BE3/. 3BE3/IbI, MX OCHOBHBIC
XapaKkTepuCTUKU. J(narpamma
«CHEKTpaJIbHbINA KJIACC —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM
MTOCJICIOBATEIBHOCTH. 3aBUCHMOCTD
«Macca — CBEeTUMOCTb» JIJIS 3BE3]T
TJIaBHOM ITOCJIEI0BATEILHOCTH.
BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TTPEJCTABICHUS O
MIPOUCXOXKJICHUH U SBOJIIOIIUN
ComHita u 3BE3]1. DTanbl JKU3HU
3BE3/I.

[ToaroToBka cooOreHuit 00 ATanax
pPa3BUTHUS ACTPOHOMHUH, O IPUKJIIATHOM
¥ MUPOBO33PEHUYECKOM 3HAUEHUU
ACTPOHOMMH, O METOJIaX MOIYUYEHUS
Hay4YHbIX aCTPOHOMMYECKHUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOU
ACTPOHOMMUH.

N3yyeHnne coBpeMEHHBIX
NpeACTaBICHUM O TPOUCXOXKICHUH U
sBoJironK COJTHIIA U 3BE3 .
N3ydyeHue TUIIOB rajlakTuK,
paauoTaIakKTUK U KBa3apoB.
N3yuenune aBuxeHUs: HEOECHBIX Tell,
SBOJIFOIMY 3BE311 M BeeneHnou,
MIPOIIECCOB, TPOUCXOAIIUX B
3B€3/1aX, B 3BE3/IHBIX CUCTEMAX, B
MEXTaJTaKTUYE€CKOU cpeie,
MaciTabHON CTPYKTYphl BceneHHOIH.
OO0BsicHeHHEe paciupeHus: BeeneHHoi
Ha OCHOBE 3aK0oHa Xa00ia.
[ToaroroBka K 00Cy X ACHUIO
HEpEIEHHBIX MPOOJIeM aCTPOHOMHUH.
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Mueunsii [1yTe — Hama ["amakTuka.
ITonoxxenue u npmwxenne CorHIIa B
I"'anakTuke. TUIbl ragakTHK.
PanuoramakTviku v KBa3apshl.

YEpHbIe AbIPHI B iApPaX TATAKTHK.

[IpoBenenue HabmOACHUI
HEBOOPYKEHHBIM I'J1a30M C
VCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUN JISI OPEACIICHUS

Bcenennas. Paciuupenne
Bcenennoii. 3akon Xa0o6ua.
Paz6eranue ramaktuk. Teopus
bosbiioro B3peiBa. PenukroBoe
U3JIy4YEHUE.

MacmraOHas cTpyKTypa
Bcenennoii. MeraranakTuka.
Hepeménnnie mpoGiembl
aCTPOHOMUU

MOJIOXKEHUS] HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIC
co3Be3aust CeBepHOro noJyapus

U IpKUeE 3BE3/BI.

[IpoBenenue HaOIIOACHUN B TEIECKOI
Jlynsl, maner, Maeunoro Ilyru.
VYyacTue B IUCKYCCHH O HEPEIIEHHBIX
npo0biiemMax aCTpOHOMUU

Hroro no pazneny 7

Paznen 6. O6o01maronee noBTopeHue
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6.1

Oo6oOmaroriee
MTOBTOPEHHUE

O0001IeH1E ¥ cCUCTEMAaTU3ALIH
COJZIEpKaHUsl pa3gesoB Kypca
«Mexannka», «MonekyspHas
(bu3KKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Komnebanus
Y BOJHBD, «OCHOBBI CIIEIUATBHOMN
TEOPUU OTHOCUTEIIHLHOCTHY,
«KBanToBas puzukay, « IMeMEHTHI
aCTpPOHOMUH U acTpodu3uKm». Pob
(PU3HKHU U aCTPOHOMUH B
HKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAILHOM M ATHYECKOH cepax
JEATENBHOCTH YEI0BEKa, POJIb U
MECTO (PU3UKHU U aCTPOHOMHUH B
COBPEMEHHOW HAYYHOU KapTHHE
MHPa, 3HAYCHUE OMUCATEIBHOM,

VYyacTre B TUCKYCCHUHU O POJU (DU3HUKHU
¥ aCTPOHOMMH B Pa3IMUHBIX chepax
JIesITENLHOCTH YelioBeka. Iloaroroska
coO0IIeHH 0 MecTe (PU3NIECKOM
KapTUHBI MUPA B PSIy COBPEMEHHBIX
MIPEJCTABIEHUN O MPUPOJIE.
Brinonnenne yueOHBIX 3aJaHU,
JEMOHCTPUPYIOLTUX OCBOCHUE
OCHOBHBIX TOHSITUN, (PU3HUYECKUX
BEJIMYMH U 3aKOHOB Kypca PU3NKU
10-11 xnaccoB

CUCTEMATU3UPYIOLLIEH,
OOBSICHUTEIBHOU U
MPOTHOCTHYECKOU (PYHKITHI
bu3nuecKol TeoOpun, poib
bu3nueckoi Teopun B
dbopMHUpPOBaHUY MTPEACTABICHUNA O
(u3HYECKON KapTUHE MHUPA, MECTO
¢bu3nyecKoil KapTUHBI MUpa B
OO0IIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-Hay4HbIX
MPEJICTABICHUN O MPUPOJIE
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Hroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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