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HOACHUTEJBbHASA 3AITNCKA

Pabouas mporpamma yuebnoro npenmera «®@usuka (6a30BbIi ypoBeHb)» (IpeaMeTHas 00JacTb
«EcTecTBeHHO-HAy4YHBIE TNPEAMETHI») Ha ypOBHE cpeaHero obmiero obpaszoBanus (nanee PIT mo
¢usuke (b/Y) 10-11 xn1.) cocraBineHa Ha oCHOBe TpeOoBaHMit K pe3ynbTaram ocBoeHust ®OIT COO,
npeacraBieHHbx B PI'OC COO, B cooTBeTcTBUU ¢ (henepabHO pabodeit mporpaMMoit o (usuke
Ha ypOBHE CpeJHEro oOmero oopa3oBaHus, a Takke ¢ yuéroMm ¢eaepanbHol paboueil mporpaMMel
BOCIIUTaHusI, paboueit mporpamMmbl Bociutanuss MAOY I'mmuazus Nel, M KOHIETIIIMK TPETIOJaBaHUS
yuebHoro mnpeamera «®Pusuka» B 00pa3zoBaTelbHBIX oOpraHu3anusax Poccuiickoir ®Denepanum,
MOJUIEKUT HEMOCPEICTBEHHOMY NPUMEHEHHUIO MpH peanu3anuu obdsszarensHoil yactu POII COO.
Asnsercsa yactero OOII COO MAOY I'mmuasus Nel.

[IporpamMma paspaboTaHa ¢ y4€TOM aKTyalbHBIX Ieliell W 3amad OoOydeHUs W BOCIHTAHUS,
pa3BuTHA  OOy4arOmMXCSi U YCJIOBUW, HEOOXOIUMBIX JUIsl  JOCTH)KEHHUS  JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB IMPU OCBOSCHUH NMPEAMETHOH obnactu «EcTecTBeHHO-
Hay4HbIe TTpeaMeTh» («Pu3uka (6a30BbIil ypoBeHb)») st 10-11 kmaccos.

PIT mo d¢usuke 10-11 k. sBIsSETCS OCHOBOH JUISi CO3/JaHUS YYHTEIEM KaJleHIapHO-
TEMaTU4ECKOro IIAaHUPOBAHUS Y4eOHOTO MpeaMeTa.

Pabouas nmporpamma 1o Qu3HMKe cocTaBieHa ¢ yuyeToM (eaeparbHOi MporpaMMbl BOCITUTAHUS,
nporpammsel BocuTanust MAOY ['mmuazus Nel.

BocnurarenbHbiii moTeHIMANI peaMeTa HHHOPMATHKA Pealu3yeTCs Yepes:
- MaKCHUMAaJIbHOE HCIO0JIb30BaHHE BOCIHUTATEIHLHBIX BO3MOKHOCTEH cojep:kaHusi U3MKH IS
dbopMupoBaHHS Yy OOYYArOIIMXCA POCCHHCKUX TPAJAUIHUOHHBIX  JyXOBHOHPABCTBEHHBIX W
COLIMOKYJIBTYPHBIX IEHHOCTEH, POCCUICKOTO HMCTOPUYECKOTO CO3HAHUS HA OCHOBE HMCTOPHUYECKOIO
IIPOCBELICHMUS;
- Moa0Op COOTBETCTBYIOLEI0 COAEPKAHUSI YPOKOB MO (u3MKe, 3aJaHUil, BCIOMOTaTeIbHBIX
MaTepHaIOB, MPOOJIEMHBIX CUTYaIUH ISl 00CY K ICHHIA;
- y4eT B OIpeNeJCHHH BOCIUTATENbHBIX 3a/lad YPOKOB MO (u3MKe weJieBbIX OpPHEHTHPOB
pe3yIbTaTOB BOCIIUTAHUS;
- BBIOOP METOA0B, METOJMK, TEXHOJOTWW, OKAa3bIBAIOLIMX BOCIMHMTATEIbHOE BO3JeiCTBHE Ha
JIMYHOCTH B COOTBETCTBHH C BOCIIUTATEIIbHBIM HJICATIOM, IIEJIBI0 U 3aJla4aMH BOCIIUTAHHUS, [IEJIEBBIMU
OpUEHTHUPAMHU PE3YNIHTATOB BOCIIUTAHUS;
-YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOIIEHUN MEX]y YUUTEIIEM U €r0 YUYCHUKAMH, CITIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHUATUIO YyUYallUMHUCS TpeOOBaHUNW U TPOCHO yduTENs, MPUBJICUCHUIO UX
BHUMaHUsI K OOCyXJaeMol Ha ypoke wuH(}opManuy, AaKTHBU3AIMM WX MNO03HABATEIbHOM
AeSITeIbHOCTH;
- MIPUBJICYCHUE BHUMAHUSA OOYYArONIUXCsl K LHEHHOCTHOMY acHeKTy M3ydyaeMbIX Ha WH(OpMaTHKE
SBIIGHUH W COOBITUH, HWHUUIHUMPOBAHHE OOCY:KIeHUIl, BbICKA3bIBAHMUII CBOEr0 MHEHWUSs,
BbIPA0OTKH CBOEr0 JMYHOCTHOIO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, SIBIICHUSIM, JIUTIAM;
- IPUMEHEHNE MHTEPAKTHUBHBIX (popM y4eOHOH pPadoOThI - MHTEIUIEKTYaIbHbIX, CTUMYIUPYIOIINX
MO3HABATEIbHYI0 MOTHBAIIUIO, UTPOBBIX METOJUK, JUCKYCCUH, MAIOIIUX BO3MOXKHOCThH MPUOOpECTH
ONBIT BEACHHS KOHCTPYKTHMBHOIO /JHAJIOra; rpynmoBoil padoThl, KOTOpas YYUT CTPOUTH
OTHOIIIEHUS U JIEHCTBOBATh B KOMaH 1€, CITIOCOOCTBYET PA3BUTHIO KPUTHYECKOT0 MbIIIJIEHUS ;
- moOyXJIeHHEe 00yJaIOIIUXCs COOMI0AATh 00IEeNPUHATHIE HOPMbI NOBeIEHUsl, TIPaBUIa OOIIECHUS
CO CBEpPCTHUKAMH W TENarorMYeCKMMH pabOTHHUKAaMHU, COOTBETCTBYIoIMEe ykiany [umnHazum Nel,
NPUHIMIBl  y4eOHOW  TUCIUIUIMHBI W CaMOOPraHU3allid, YCTAHOBIEHHE U  MOIIEPKKY
no0poxenaTenbHON aTMochepsl;
-OpraHu3allii0 HACTABHHUYECTBA MOTHBUPOBAHHBIX H JSPYAUPOBAHHBIX OOYyYaIOIIMXCS HAaJ
HEYCIEBAIOINMH OHOKIACCHUKAMH, B TOM YHCJIE C OCOOBIMH 00pa30BaTEIHbHBIMH MTOTPEOHOCTSIMH,
JAIOIIETO 00YYAOIIMMCS COIIMAIEHO 3HAYUMBIH OMBIT COTPYIHUYECTBA U B3aUMHON TTOMOIIIH;
-  UHUIMMPOBaHME M  TOJICPKKY HCCJIeJ0BATeNbCKON  JAeATEeJbHOCTH  O0ydJaroluxcs,
IJJAHUPOBAaHUE M BBINOJIHEHUE WHAMBUAYAJIbHBIX W TPYNIOBBIX MPOEKTOB BOCHHUTATEIbHOU



HAMpaBJIEHHOCTH, YTO JaCT IIKOJbHUKAM BO3MOXKHOCTH MPUOOPECTH HABBIK CAMOCTOSTEIHLHOTO
peIIeHHs] TEOPETUIECKOW TPOOIeMbl, HABBIK T€HEPHPOBAHUS U OPOPMIICHHS COOCTBEHHBIX HICH,
HAaBBIK YBA’KMTEJHLHOT0O OTHONIIEHUS] K YY:KHUM wHAesiM, Oo(OpMICHHBIM B paboTax Ipyrux
WCCIIeIOBATENCH, HaBBIK IMyOJIMYHOTO BBICTYIUICHHS TIepe] ayJAUTOPUEH, apryMEHTUPOBAHHS |
OTCTauBaHUs CBOCH TOYKH 3PCHUSL.

- TnpuMeHeHHe HMH(OPMAIMOHHBIX  PECypcOB, KOTOpBIE  BKIIOYAIOT  HMH(OPMAIOHHBIE,
nH(OpMaMOHHO-00pa3oBaTeNbHbIe, YU4eOHO-METOIWYCCKUE CAWTBl ¥ MOPTalbl, MOPTAIBI
JTMCTAHIIMOHHOTO 00yUYeHHsI, KOTOPBIE OKA3bIBAIOT BIUSHHE Ha (DOPMUPOBAHHE KOMMYHUKATUBHBIX H
U(POBBIX KOMITETEHIIMA OOYYaIOIIMXCs, CHOCOOCTBYIOT MO3MTHBHOIW KHOEpCOIHATH3AIUH
(undposoii / UHGOPMANMOHHOM CONMATU3ANMUM) MOAPACTAIOIIET0 MOKOJIEHUS.

Conepxanne PII mo ¢usuke HampaBieHO HA (HOPMUPOBAHHME €CTECTBEHHO-HAYYHON KapTHHBI
mupa oOyuaromuxcss 10-11 kmaccoB mpu oOyueHuH MX (QH3MKE HAa 0a30BOM YpOBHE Ha OCHOBE
CUCTeMHO-JIesTeIbHOCTHOTO Tonxoa. PIT mo ¢usuke coorBerctByeT TpeboBanusm ®I'OC COO x
IUTAHUPYEMBIM JINYHOCTHBIM, TPEIMETHBIM M METalpeMETHBIM pe3yiabTaraM OOydeHHs, a TaKKe
YUUTBHIBACT HEOOXOUMOCTh peaTM3aIlii MEKITPEIMETHBIX CBs3eH (DU3UKHU C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMU TIPEMETAMH.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPE/IMETA «®U3UKA»

®du3uka Kak Hayka o HamOojee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTYNAs B KadecTBE y4eOHOTO
npeAMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHUU 00 OKPYXAIOIEM MHpE.
IkoapHBINA Kype PU3UKH — CUCTEMOOOPA3YIOIIUi Ml €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEAMETOB,
MTOCKOJIbKY (PM3WYECKUE 3aKOHBI JIGKAT B OCHOBE TIPOIECCOB M SIBIICHUH, W3y4aeMbIX XHMHUCH,
ouonorueit, ¢pusznyeckoit reorpadueil u actpoHomueil. Vcmnonp3oBaHHe U aKTUBHOE MPUMEHEHHE
(du3MYeCKUX 3HAHUHN OIpeNeseT XapakTep W pa3BHTHE Pa3HOOOPA3HBIX TEXHOJOTWH B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJIy4EHHUS HOBBIX MAaTE€pPUAIOB C 3aJaHHBIMU
CBOWCTBaMH U JpyruX. V3ydeHne (U3MKH BHOCUT OCHOBHOM BKJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa OOydaromuxcs, B (GOpMHpOBaHHE YMEHHH MNPUMEHSITh HAYYHBIH METOJ
MTO3HAHUS TIPY BHITIOJTHCHUH UM YYEOHBIX UCCIICIOBAHUH.

B ocHoBy kypca ¢u3Mku Ans ypOBHSI CpenHero ooiiero oOpa3oBaHUsS MOJOXKEH P HIEH,
KOTOPBIE MOKHO pacCMaTpPUBATh KaK MPUHIUIIBI €70 TIOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBIISIETCS JIOTUYECKH 3aBEPHIEHHBIM, OH
COJICPKUT MaTepHall U3 BCEX pPa3JeioB (PU3HMKH, BKIOYACT KaK BOMPOCHI KJIACCHYECKOH, TaKk W
COBPEMEHHOW (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (U3NKU OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Bexymmm B Kypce siBiseTcs GopMUPOBaHUE MPECTABICHUA O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mpenanoyiaraeT HUCHOIb30BaHUE TyMaHUTAPHOTO
noTeHIMana (pu3ndeckol HayKu, OCMBICICHUE CBSI3M pPa3BUTHS (QU3HKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMYECKUMHU TTPOOIeMaMHu.

Hoesa npuknaomnoii nanpasnennocmu. Kypc QU3nku mpeamnosaraeT 3HaKOMCTBO C IIUPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss TOCPEACTBOM BBEIEHHUS DJIEMEHTOB  COJAEpIKaHMS,
MOCBSIMIEHHBIX JKOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM
TEXHUKH W TEXHOJOTUM, a TakKe OOCYXICHHS MPOoOJeM pPaIlMOHAIBHOTO MPUPOIOIONH30BAHUS U
IKOJIOTHUECKOM 06€30MacHOCTH.

CrepxHEBBIMU DJIEMEHTaAMH Kypca (PH3MKM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
ABIAIOTCS  Qu3ndeckue Teopuu (popMHUpoBaHUE TPEACTABICHUNW O CTPYKTYype TOCTPOCHUS
¢buzmveckoil Teopuw, ponu (QyHAAMEHTATHHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MpEACTABICHUSAX O MPUPOJE, TPAaHUIIAX NPUMEHUMOCTH TEOPHH, JUIsl ONUCAaHUSI €CTECTBEHHO-
Hay4HBIX SIBJICHUW U TIPOIIECCOB).



CuCTeMHO-ESTETbHOCTHBIN MOAXO0J B Kypce (HM3UKU pean3yercss MPEeXIe BCEro 3a CYET
OpraHM3aly 3KCIepUMEHTAIbHON aAedrenbHOCcTH oOyuaromuxcs. [[nst 0a3oBoro ypoBHS Kypca
(GU3MKH — 3TO HCIOJB30BAHWE CHUCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
a00OpaTOpHBIX pabOT, KOTOpPhIE B MporpamMme 1Mo (QU3NKEe OOBEIWHEHBI B OOIIMNA CIHCOK
YUEHUYECKUX MPAKTUYCCKUX paboT. BeineneHne B yKa3aHHOM IepedHe JTabopaToOpHBIX pador,
MIPOBOAMMBIX JUISI KOHTPOJISL M OLEHKU, OCYIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOro Impolecca
UCXO/Ad U3 OCOOEGHHOCTEH IUIAHMPOBAaHWS W OCHaIIeHus kKabuHeta Qusuku. Ilpu >TOM
o0OecrieunBaeTcs OBJIaJIeHUE OOYYaIOIIMMHUCA YMEHUSMU NPOBOAUTH KOCBEHHBIE HW3MEPEHMUS,
WCCIICIOBAHMS 3aBHCUMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTE3.

Bosbioe BHUMaHuE yAENSETCS PELICHUIO Pacu€THBIX M KAa4eCTBEHHBIX 3amad. [Ipu stom miis
pacuéTHBIX 3a7lad NPUOPUTETOM SBIAIOTCS 3a/a4d C SBHO 3a/JaHHON (U3MYecKol MOJIEeNblo,
MO3BOJISAIONINE IPUMEHSTh U3YUYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3Jiena Kypca, Tak
U MHTETPUPYS 3HAHWUSI U3 Pa3HBIX pasnenoB. [ KauecTBEHHBIX 3aad MPHOPUTETOM SIBISFOTCS
3aJaHusgd Ha OOBSICHEHHE NMPOTEKAaHUs (PU3MYECKHX SIBICHUI W MPOLIECCOB B OKPYXKAIOIIEH XKU3HHU,
TpeOytonire BbIOopa Gu3ndeckoil MO ISl CUTyalllH MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO k maTepHaibHO-TEXHUYECKOMY O0ECIICUEHHIO
yueOHoro mnpoiiecca 0a30BbId ypoBEHb Kypca (PU3UMKK Ha ypOBHE CpeHEro o0Iiero oopa3oBaHus B
MAOY TI'mmuazus Nel B ycnoBusix mpeametrHoro kabuHera (usuku. B xabunere (usumku ecthb
HeoOxonuMoe JabopaTopHoe 00OpYyIOBaHKE ISl BHIIIOJIHEHUSI YKa3aHHBIX B Mporpamme 1o ¢Gusuke
YUEHHUYECKUX MPAKTHYECKUX PadOT M JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHcTpaninoHHOEe  000OpyAoOBaHHE CHOPMHUPOBAHO B COOTBETCTBHM C MPUHIUIIOM
MUHUMAaJIBHON JIOCTATOYHOCTH W OOECIIEUYMBAET ITOCTAHOBKY IEPEUYHCICHHBIX B TPOTpaMMe IO
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil Ui MCCIEAOBAHUS HM3YYaeMBIX SIBICHUW M IPOIECCOB,
SMIIUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHCHHIA.

JIaboparopHoe o0opymoBaHUE ISl YYEHUYECKUX MPAKTUYECKUX PadOT dopMupyeTcs B BUIEC
TEMaTHYECKHX KOMILIEKTOB U 00ECIIEUNBACTCS B pacuéTe OJTHOTO KOMIUIEKTA Ha ABYX OOYYarOIIHXCS.
Temartuueckue KOMIUIEKTHI JIaDOpaTOPHOTO OOOpYIOBaHUS IMOCTPOCHBI HA  KOMILJIEKCHOM
WCIIOJIb30BAHNU AHAIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaK)KE KOMITBIOTEPHBIX H3MEPUTEIBHBIX
CHCTEM B BHJIE IM(POBBIX 1abopaTopuil.

HEJIM U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

OCHOBHBIMH LeJISIMH U3Y4YeHHs] (PU3UKHU B 00111eM 00pa30BAHNHU SIBJISIIOTCS

e (opMHUpOBaHME MHTEpECA U CTPEMIICHUS 0OYUYaIOUINXCS K HAyYHOMY M3YYEHHUIO NMPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE TIPEACTABIEHUI O HAydyHOM METOJA€ T[O3HAaHHA U  (OpMHUPOBaHUE
HCCIIEA0BATENIbCKOTO OTHOUIEHUS K OKPYKAIOIINM SIBJICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHMPOBO33PEHMs KaK pe3ysbTaTa H3y4eHHMs OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMmMeHUI OOBSICHATH SBIEHHUS C HCIOJB30BaHMEM (U3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeNbCTB;

e (opmupoBaHUE NpeACTaBICHUN O posin (PU3UKHU AJIs pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH ¥ TEXHOJIOTHI.

JlocTikeHre HTHUX Lesed obecreunBaeTcs pelieHHeM CJAeAYIUIMX 3aJa4 B Ipolecce

M3y4deHus Kypca GU3UKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

e npuoOpeTeHHe CUCTeMbl 3HaHMKA 00 OOIMHMX (PU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAaX,
TEOpHUAX, BKIIOUYAS MEXAHHWKY, MOJICKYISPHYIO (U3UKY, DIIEKTPOJWHAMHUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3HKH;

e (opMHUpOBaHHME YMEHUI NMPUMEHATh TEOPETUUECKUE 3HAHUA Ul OOBSICHEHUS (PU3MUECKUX
SIBIICHU B TIPUPOJIE U JIJISl IPUHATHUS MPAKTUUECKUX PEIICHU B TTOBCEIHEBHOM JKU3HH;



® OCBOCHHE CITIOCOOOB pEIICHUS Pa3IMYHBIX 33/1a4 C SBHO 3aJJaHHOW (PU3UYECKON MOJETBIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE co3/laHue (PU3MUECKON MOJIENH, aJeKBaTHOMI
YCJIOBUSM 33]1a4U;

e [OHMMaHHE (PU3MUYECKUX OCHOB M NPHUHLHUIIOB JEHCTBUS TEXHUYECKHX YCTPOHUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

® OBJAJCHHUE METOJaMH CAMOCTOSATEIHHOTO IIAHUPOBAHUS M TPOBEACHUS (PU3MUECKHX
IKCIIEPUMEHTOB, aHAJIW3a W MHTEPIpPETAui HHPOPMAINK, ONPEICICHUS TOCTOBEPHOCTH
MOJIyYEHHOT'O PE3yJIbTaTa;

® CO3/IaHME YCJIOBUM [JIsl Pa3BUTUS YMEHHM IPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOU
JEATEIIbHOCTH.

MECTO YYEBHOTI'O IIPEIMETA «®U3UKA» B YYEBHOM IIVIAHE
B yue6nOoM mmane MAOY T'umnazus Nel Ha usydenue (us3mku Ha 0a30BOM ypOBHE B
T'YMaHHTapHOM, €CTECTBEHHO-HAyYHOM, COIMATBHO-9KOHOMUYECKOM, TEXHOJIOTUIECKOM (BapuaHT 2)
npoduieit B 10—11 knmaccax orBogutces 136 yacoB yueOHOTO BpeMEHHU:
e 10 kiacc — 68 yacoB (2 yaca B HEJEITIO);
e 11 kiacc — 68 yacoB (2 yaca B HEZEITIO).

[TocnenoBaTenbHOCTh W3YYEHHUS TEMbl B TEUEHHE OJHOTO roja OOYyYeHHS MOXKET OBITh
M3MEHEHAa 110 YCMOTPEHHWIO YYWTENsS MpPH COCTaBICHWH pabodell NporpaMMbl U TOYPOYHOTO
TUTAHUPOBAHMUSL.

[Ipemiaraemerii B mporpamme 1o (U3MKE MEpeYeHb JIAOOPATOPHBIX M MPAKTHUYECKUX pabdoT
SIBJISICTCS. PEKOMEHIOBAaHHBIM, YYHUTEIb JICNIAET BHIOOP MPOBEICHHS Ja00pAaTOPHBIX PabOT U OIBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00y4aroIuXCsl.

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O ITPOLECCA
Ucnonezyempiii YMK «®usuka» Mskumes I'.4., Byxosues b.b. Corckuit H.H. (1.1.3.6.1.1.1.-
1.1.3.6.1.1.2)) (@I1V yme. I[Ipuxazom Munucmepcmesa npoceewienus P® om 21 cenmsabps 2022 2.
MNe 858).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®uszuka u MeTOAbI HAYYHOI0 O3HAHMS

®usznka — Hayka o mnpupoje. HayuHele MeToabl MO3HaHUS OKpyXkarouero mupa. Ponb
AKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (u3MUecKUx SIBICHUH u TporeccoB. Hayunbie rumores3bl. DPusndeckue
3aKOHBI U TeOpHH. [ paHHIIBI MPUMEHUMOCTH (HPU3UIECKUX 3aKOHOB. [IpUHITUTT COOTBETCTBUSI.

Ponp u wmecro ¢usuku B (OpPMHUPOBAHUM COBPEMEHHOW HAyYyHOW KapTHUHBI MHpa, B
MPAKTUYECKOU EeATETLHOCTH JIFO/ICH.

Jlemoncmpayuu

AHanorosblie ¥ TU(GPOBBIE U3MEPHUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe aBrkeHre. OTHOCHTEILHOCTh MEXaHHYECKOro nBrkeHus. CHcTeMa oTcuéTa.
Tpaexropus.
[lepemenienue, ckopocTh (CpelHssl CKOPOCTh, MIHOBEHHasi CKOPOCTh) M YCKOpPEHHE
MaTepUaIbHON TOYKH, MX TPOEKIIMH HAa OCH CHUCTeMbl KoopawHaT. CIoKeHHe TepeMeleHud u
CJIO’KE€HUE CKOPOCTEH.



PaBHOMEpHOE W paBHOYCKOPEHHOE MpSMOJMHEWHOE ABWXKeHHe. [paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHUS MaTEPUAIBHOW TOUKU OT BPEMEHH.

CBobOogHOe najzieHne. Y cKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nBuxeHue. J[BuxeHne MaTepuaibHOW TOYKH MO OKPYKHOCTH C MOCTOSTHHOM
[0 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsT ckopocTh. Ilepuon u yactora oOpaieHus.
LleHTpoCcTpeMUTENIBHOE YCKOPEHHE.

TexHuueckue yCTpoOMCTBA U MPAKTHUUECKOE MPUMEHEHHUE: CIHUJIOMETp, ABUKEHUE CHApPSIOB,
LIETIHBIE U PEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UIUTFOCTPALIMS KHUHEMATUYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeobpazoBaHue ABUKCHHM C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmotenue ABrKeHUs Tela, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenue yckopeHus cBOOOIHOTO MaeHHUSL.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JABMKEHUS C IIEJIbIO OMPEIETICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTAMH, IPOWJICHHBIMU TEJIOM 3a IOCJEI0BATEIbHbIE
paBHbBIE MIPOMEKYTKHA BPEMEHU IIPH PABHOYCKOPEHHOM JBUKEHUU C HaYaJIbHOW CKOPOCTHIO, PABHOU
HYIIIO.

N3yuenne nBUKEHUs MIAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOINIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpunmun otHocutenbHocTH ['anmies. IlepBbiii 3akoH HproToHa. MHepruaibHbIE CHUCTEMBbI
OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akoH HeroToHa 11 MarepuanbHOR
To4KkHU. Tpernii 3akoH HpIOTOHA 1711 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro TsaroreHusd. Cuna tsxxectu. [lepBas kocMuuyeckasi CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cumna
TPEHUs CKOJIBLKEHMSI U cuja TpeHus: nokos. Kosaddumment tpenus. Cuia CONPOTUBICHUS TPU
JBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTymarenbHOe U BpalaTesbHOE JBMKEHNE a0COIOTHO TBEPIOTO TEa.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. YciioBus paBHOBeCHsI TBEPIAOTO
Tena.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE TPUMEHEHHE: NOJAIIUIIHUKH, JABUXKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepuum.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeOopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOAbEME U TTAJICHUH.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B NPYXKUHE U PE3UHOBOM
oOpasrie, oT ux aedopmaruu.



HccenenoBanue yciaoBUil paBHOBECUS TBEPAOTO TEJA, UMEIOILETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynec marepuanbHOM TOYKHM (T€la), CUCTEMBl MaTepUalbHBIX TOYeK. Mmmynbc cuibl u
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITYlbCca. PeakTUBHOE ABM)KEHHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckass »Hepruss MaTepualbHOM Touku. Teopema 00 HM3MEHEHUM KHHETHUYECKOU
SHEPrUH.

ITorennuaneHast sHeprus. [loTeHuumanpHas 3Heprus ymnpyro ae(opMUpOBaHHON HPYKUHBI.
[TorennmansHast SHEPTrHs Tesia BOJU3U MOBEPXHOCTH 3eMJIH.

[loreHnuaneHble ¥ HEMOTEHUUAIbHblE CcUiIbl. CBA3b pabOThl HEMOTEHLHUANbHBIX CHII C
M3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOM dHEPIuu.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOIEP, NPYKUHHBIA
IIUCTOJIET, IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

Ilepexos nMoTeHUUATILHON SHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/IsyquI/Ie a0COJIIOTHO HEYyIpyroro yaapa ¢ IIOMOLOIBO [JABYX OJWHAKOBBIX HUTAHBIX
MassTHHUKOB.

HccnenoBaHue cBs3H pa6OTLI CHJIBI C M3MEHEHMEM MEXaHHYeCKOM OHCPIUH TCJIa Ha IIPHUMEPC
PaACTSIKCHUA PE3MHOBOTI'O KI'yTa.

Paznen 3. MoaekyasipHasi Qu3uKa 1 TePMOAUHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU MeopUU

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJIPHO-KHHETUYECKOW TEOPUHM M UX OINBITHOE OOOCHOBaHMHE.
BpoynoBckoe nemxenue. Jndpdysus. Xapakrep ABKEHHS W B3aMMOJCHCTBHS YACTHIl BEIIECTBA.
Mogenu CTpoeHus ra3oB, KHUJIKOCTeH U TBEPIBIX TelI M OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
THX Mojeneil. Macca u pazmepsl Mosiekyin. Konnuectso BemectBa. [loctosinaast ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens wupaeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW Teopuun
ueaIbHOro ra3za. AGCONOTHAS TeMIepaTypa Kak Mepa cpellHeil KHHETHYeCKOW SHEepIruu TEIrIoBOro
nBrkeHns yactun rasa. [llkana temneparyp KensBrHa. ['a30Bble 3ak0HBI. YpaBHeHnEe MeHieneeBa—
Knaneiipona. 3akon [lanpToHa. M3ompoueccsl B MACATBHOM TIa3€ € IOCTOSHHBIM KOJIMYECTBOM
BewlecTBa. [ paduueckoe npeacrapaeHre U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIT, JIOKa3bIBAIOLIME JUCKPETHOE CTpPOEHHE BemiecTBa, (oTtorpadum  MoyeKyl
OPraHUYeCKUX COCTUHEHUH.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHSI.

Mogens onsbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTIOCTpUPYIOLIas MPUPOLY JaBJIEHUS ra3a Ha CTEHKH COoCyaa.

OnbIThI, WJUTIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS M1€aJIbHOTO ra3a, H30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ompenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHH 00BhEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOIo Tra3a.

Tema 2. Ocnoevt mepmoounamuku



TepmoauHaMuueckass cucreMa. BHYTpeHHss DSHeEprus TEPMOJMHAMMYECKOM CHUCTEMBI H
criocoObl e€ m3MeHeHus. KommuecTBo TemnoThl U pabota. BHYTpeHHsIsI SHEprusi 0JHOATOMHOTO
HJeanbHOro rasa. Buasl Teruonepenadu: TEIIONPOBOJHOCTb, KOHBEKLMS, W3JIy4eHHE. Y IenbHas
TEIIOEMKOCTD BellecTBa. KoanyecTBo TEmIOThI py TeIIonepesaye.

[Tonstre 06 aguabatHoM mpouecce. [lepBriil 3akoH TepMoauHAMUKHU. [IpMeHeHHe mepBOTO
3aKOHA TEPMOAMHAMUKH K H3omporieccaM. ['paduueckas unTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B IPUPO/IE.

TennoBeie MamuHbl. [IpuHIMIBL TEeHCTBUS TEIUIOBbIX MamuH. [IpeobpazoBanus sHepruu B
TeroBbIX MamuHax. Koadduuument nonesnoro aeiictust teruioBoit mamuusl. Lukn Kapuo u ero
K03 (HULKUEHT MOJIE3HOr0 JEHCTBUS. DKOJIOrHUECKHUEe TPOOIeMbl TEIJI0PHEPTeTHKY.

TexHudeckue yCTpOHWCTBA M MPAKTUYECKOE NIPUMEHEHHE: ABUTATENIb BHYTPEHHETO CTOPAHMS,
OBITOBOW XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEH SHEPTUU Teja MPU COBEPUICHUH pabOThI: BBUIET MPOOKU U3 OYyTHUIKU
MoJl JEeHCTBHEM C)KAaToro BO3/yXa, HarpeBaHue d¢Qupa B JATyHHOU TpyOKe NyTéM TpEeHHS
(BuIcOIEMOHCTpAITHS ).

N3meHneHne BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnpIT 10 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsi BHYTPEHHETO CrOPaHusi, p€aKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHjaeHcaus. Mcnapenue u kureHue. AOCONIOTHAS W OTHOCHTEIbHAS
BIQKHOCTh BO3AyXa. HaceleHHBIH mnap. YaenpHas TemIoTa MapooOpa3oBaHUsl. 3aBUCHMOCTD
TEMIIEPATYpPbI KUIIEHUS OT AABJICHUS.

Teépmoe Tteno. Kpucramnuueckue u amopdHble Teiaa. AHHU30TPOIUS CBOMCTB KPHUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuansl. [1naBnenne u Kkpuctaumsanus. Y aeapHas TerioTa
riaBnenus. Cyomumarus.

VYpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHME: TMIPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOJYyYEHHs] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIE HAHOMATE€pHUaJOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaKHOCTH.

HabuntoieHne HarpeBaHus U MJIaBJIEHUS KPUCTAINIMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DiiekTpoanHamMuKa

Tema 1. dnexmpocmamuka

OnekTpu3anus Ten. DJIEKTpUYEeCKUl 3apsaa. JBa Buaa snmeKkTpuyeckux 3apanoB. [IpoBoaHuKw,
JUBJIEKTPUKU U MOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOI0 3apsia.

B3aunmoneiictue 3apsanoB. 3akoH Kynona. ToueuHbIl 3IEKTPUYECKUN 3apsaa. DIEKTPUUECKOE
nosie. Hampsok€HHOCTB dnekTpuueckoro mnosid. [IpuHIun cynepnosuuuu 3IEKTPUYECKUX MOJIEH.
JInHuM HanpsHKEHHOCTH 3JIEKTPUIECKOTO TOJIS.

Pabora cui anextpocratuueckoro nois. [Torennuan. Paznocts notenuuanos. [IpoBogHuky 1
JTUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM ToJie. J{uanekTpruyeckas IpOHUIaeMOCTb.



Onektpoémkocth. Konpencarop. OJeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. DHEPrus
3apsKEHHOIO KOHJIEHCATOopA.

TexHudeckue yCTpOMCTBA U IPAKTHYECKOE IIPUMEHEHME: DIIEKTPOCKOII, JJIEKTPOMETP,
ANEKTPOCTAaTUYECKAsl 3alluTa, 3a3eMJICHHE JJEKTPONpPHOOPOB, KOHAECHCATOp, KOMHPOBAILHBIN
anmnapar, CTpyWHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA JIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEIl.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM II0JIE.

DnexTpocTaTHuecKas 3aluTa.

JIMBIIEeKTPUKHY B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOMIAJU IIJIACTUH, PAcCTOSHUS
MEXIy HUMH U IU3JIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31ekmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUUECKUN TOK. Y CIIOBUS CYIIECTBOBAaHUS 3JIEKTpUUECKOro Toka. Mctounuku toka. Cuna
TOKa. IIoCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma i1 ydacTka LETu.

DNEeKTpUYECKOe COMPOTUBJIEHUE. YIeIbHOE colpoTuBieHHe BemiecTtBa. [locnenoBarenbsHoe,
MapajuIeJIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3IEKTPHUUECKOTO TOKA.

DONEeKTPOABMKYIAasl CUJIa U BHYTPEHHEE CONPOTHBIEHHE HCTOYHMKA ToKa. 3akoH Oma Juis
MOJIHOM (3aMKHYTOM) anekTpuyeckoil nenu. KopoTkoe 3ambIkaHue.

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHUBIICHUS METAJJIOB OT
Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCcTBEHHAs M MPUMECHAsl MPOBOJAMMOCTD MOIYNPOBOAHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKUd TOK B pacTBOpax M paciulaBax d3JIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAS
JUCCOTTHAITUS. DIEKTPOIIU3.

OnexTpuueckuid TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSTENBHBIN paspsa. MomHus.
[Ina3ma.

TexHudeckue ycTpoWCTBa M IPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
HCTOYHUKHU TOKa, AJIEKTPOHArpeBaTeIbHble MPUOOPHI, JIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIIEHUS, BAKYyMHBIH NTMOJI, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOIYHPOBOTHUKOBBIN THOJ,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaPsKEHMS.

3aBUCUMOCTb  CONPOTHBIICHHUS ILWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIAJIU
ITONIEPEYHOI0 CEYEHUS U MaTepHuana.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpssMoe wu3MepeHHe »HIEKTPOABIKYIIEH cuibl. KOpOTKOe 3amblKaHWE TaJlbBAaHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHNS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTh BO3yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol



W3yueHne cMeImaHHOrO COeAMHEHUS PE3UCTOPOB.

W3mepenne 371eKTpoIBHIKYIIIEH CHITBl ICTOYHUKA TOKA U €T0 BHYTPEHHETO CONPOTHBIICHHMS.

HaGmronenue anekrpoinusa.

MesknpeamMeTHble CBSI3H

Nzydyenne xypca ¢usuku 06a3oBoro ypoBHs B 10 Kimacce OCYyImIECTBISETCS € Y4ETOM
COJIEPIKATEIBHBIX MEXITPEIMETHBIX CBS3EH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpapuu 1
TEXHOJIOTHH.

Mesicnpeomemuvie noHsamusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAyYHOT'O TTO3HAHUS: SIBJICHUE,
Hay4yHBId (DaKT, TUMOTe3a, (U3NYECKas BEIMYWHA, 3aKOH, TEOPHUs, HAONIOJCHUE, KCICPUMEHT,
MO/JICIIMPOBAHKE, MOJICITb, H3MEPCHHE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, TnHeiHas QyHKIMs, mapadoia, runepooia, ux
rpadUKd U CBOKMCTBA, TPUTOHOMETPHUYECKUE (YHKIMU: CHUHYC, KOCHHYC, TAaHI'CHC, KOTAHICHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO, BEKTOPHI M UX MPOEKIIWU HA OCU KOOPJHHAT, CI0KEHHUE
BEKTOPOB.

Buonoeusn: mexaHmueckoe ABWKEHHME B KHBOW mpupone, auddysus, ocMmoc, TermiooOMeH
KHUBBIX OPraHU3MOB (BH[bI TEIUIONIEPE/IayH, TEIUIOBOC PABHOBECHUE), DJICKTPUYCCKUE SIBJICHUS B
YKUBOU MIPUPO/IE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE AaTOMOB M MOJICKYJ, MOJb BEIECTBA,
MOJISIpHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH M ra30B, JIEKTPHUECKUE CBOMCTBA
METAJUIOB, AIEKTPOJIUTHYECKAS JUCCOIMAIIS, TAIbBAHUKA.

T'eoepaghus: BaxxHOCTHh BO3yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3OBaHHUE JBIKCHHHA C HMCIIOJIB30BAaHHMEM MEXaHH3MOB, y4ET TPEHUS B
TEXHHUKE, MOIIINITHUKY, UCIIOJIb30BaHNE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHHUKE (pakeTa, BOJOMET
W Jpyrue), JABHraTelb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM XOJOIHMIIBHHK,
KOH/IUIIUOHEP, TEXHOJOTHH TOJY4YEHHUSI COBPEMEHHBIX MaTEPHUAIOB, B TOM YHCJIE HAHOMATEPUAIIOB,
HAHOTEXHOJIOTUH, JICKTPOCTATHYCCKAs 3alUTa, 3a3€MIICHUE DIICKTPOIPUOOPOB, KCEPOKC, CTPYHHBII
MIPUHTED, IEKTPOHATPEBATEILHBIC IPUOOPHI, IEKTPOOCBETUTENILHBIC TIPUOOPHI, TaJIbBAaHHUKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHBIE MarHUTHI. B3anmonecTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe mosie. Bekrtop
MarHuTHOM MHAYKUMH. [IpuHIMI Cyneprno3uiMu MarHUTHBIX Mojeil. JIMHUM MarHUTHOM MHIYKIHUU.
KapTuna nuHMiI MarHUTHOM MHIYKIIUMU TTOJIS TIOCTOSSHHBIX MarHUTOB.

MarnuTHoe moie MpPOBOJHMKA € TOKOM. KapTWHa NMHUI HMHIYKUMM MarHUTHOTO MOJS
JUTHHHOTO TPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoencTere MpOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna JlopeHua, e€ Monynb M HampaBieHHe. [[BUykeHne 3apsyKeHHON YacTHIbl B OJHOPOIHOM
MarHuTHoM noJie. PaGorta cumel JlopeHiia.

SBneHue ANEKTpOMArHUTHOM HWHAYKUMU. [loTOK  BekTOpa MAarHUTHOM  MHIYKIUU.
DIEeKTpOABMKYIIAS CUJIAa UHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe »snekTpuueckoe 1mozie. ONEKTPOJABIKYINAS CHJIa HWHIAYKIWA B TPOBOJHHKE,
JBIHOKYILIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuio JleHua.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAS CHUJIa CAMOUHAYKIWH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DNeKTpOMarHuTHOE T0JIE.

TexHuueckue ycTpoiicTBA W MPAKTUYECKOE MPUMEHEHHE: IOCTOSIHHbIE  MAarHUTHI,
3JIEKTPOMATrHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUIL, MHIYKIIMOHHAS M1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IYy4YKa MAarHUTHBIM I10JIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anmMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJINTA.

SIBneHue 3MEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHua.

3aBUCHMOCTb 3JIEKTPOABUKYILEH CHJIBI MHIYKIMH OT CKOPOCTH HW3MEHEHUSI MAarHUTHOI'O
IIOTOKA.

SIBneHne CaMOMHAYKIUH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yuyeHne MarHuTHOTO NOJIL KATYIIKH C TOKOM.

HccenenoBanue necTBUSA IOCTOSIHHOIO MAarHATa HAa PAMKY C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus

Konebarenbnas cucrema. CBOOOJHBIE MeXxaHMUECKHE Kojebanus. ["TapMoHnueckue KoaeOaHusl.
[lepuon, uacrora, ammuutyaa u ¢aza konebanuid. [IpyKuHHBI MasTHUK. MareMaTH4eCKHii
MasTHUK. YpaBHEHHE TapMOHUYECKUX KoyieOaHwid. [IpeBpaieHue SHEpruu MpH TapMOHUYECKUX
KoJIeOaHusX.

Konebartenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIC KOJEOAHHS B  HJACAILHOM
KoJe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKHUMH U SJIEKTPOMAarHUTHBIMH KOJIEOaHUSMU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS YPHEPTUU B UACATHHOM K0JIeOATEILHOM KOHTYPE.

[IpencraBienre o 3aryxalIux KoJeOaHUsX. BbIHYKIeHHbIE MeXaHWYeCcKHe KojeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennbiii TOk. CHHYCOMAAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIUTATYIHOE U JACHCTBYIOIIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoncTBo, mepegaya U MOTPEONIEHHWE HIEKTPUYECKOW SHEPTHUU.
DOKOJIOTHYECKUE PUCKH TPU TPOU3BOACTBE dBJIEKTpodHepruu. KynbTypa  HCHOIB30BaHUS
3JIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HHU.

TexHu4eckue yCcTpoHCTBa M MPAKTHYECKOE IMPUMEHEHUE: DJIEKTPUUYECKHUI 3BOHOK, T€HEPATOP
MIEPEMEHHOT0 TOKA, JIMHUH JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoJjeOaTelnbHOW CHCTEMbI (MPYXKUHHBIA HIIM MaTeMaTUYeCKUi
MasITHUK).

Habmonenue 3atyxatoniux koiaeOaHui.

HccnenoBanune cBONCTB BBIHYXK/IEHHBIX KOJeOaHUM.

Habmonenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcmwnorpaMMbl — (3aBUCHUMOCTH ~ CHJIBI  TOKa M HANpsOKEHUS OT  BPEMEHH)  JUIs
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc npu mnocnenoBaTeIbHOM COEIMHEHMHM pE3UCTOpa, KATYIIKH HWHAYKTUBHOCTH U
KOH/JIEHCATOopA.

Mopeinb TUHUHU 3IEKTpoIepeaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomol

HccnenoBanne 3aBUCMMOCTH TEpUOJia MANIbIX KOJeOaHUM rpy3a HA HUTU OT JJIMHBI HUTU H
Macchl Tpy3a.



HccnepnoBanue nepeMeHHOr0 TOKa B IIEMU U3 MOCIEA0BATEIbHO COCIMHEHHBIX KOHACHCATOPA,
KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHunHble 60JIHbL

Mexanuyeckue BOJHBI, yciioBUs pacnpoctpaHeHus. [lepuoa. CxopocTe pacnpocTpaHeHUs U
JuiHa BOJHBL [lomepednHsie U mMpomosibHBIE BOJMHEL. MHTEphepeHnus u Audpakius MeXaHHIECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHuTHbIE BOJIHBI. YCIIOBUS W3JYy4Y€HHUs JJICKTPOMArHUTHBIX BOJIH. B3anmuas
opuenranus BektopoB E, B, V B anexrpomaruutHoi BoiHe. CBONCTBA AJIIEKTPOMATHUTHBIX BOJIH:
OTpa)kK€HUeE, MIPEJIOMJIEHUE, noJIsIpU3anus, nudpaxus, uHTephepeHIus. Ckopocth
3JEKTPOMArHUTHBIX BOJIH.

HIkana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBL paTUOCBA3U U TEJIEBUACHU. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPA3BYKOBasl IMarHOCTHKA B TEXHUKE U MEAULIMHE, Pajap, paIUONPUEMHUK, TEIEBU30p, AaHTECHHA,
teneon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIpPOCTPAHCHHUE MOMEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenne oTpaxeHus U MPeTOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHny u AuPpakiuy MEXaHU4eCKUX BOJH.

3BYKOBOM pE30HAHC.

Habntoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOMCTB 3J€KTPOMarHUTHBIX BOJIH: OTPa)K€HUE, IMPEJOMIICHUE, MOJspU3aLus,
mudpaknus, HHTep(epeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonuHeliHoe pacipocTpaHeHHe CBETa B OTHOPOAHOM cpene. JIyd
cBera. ToUeUHbIN HCTOYHUK CBETA.

OTtpaxkeHune cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHui B IIIOCKOM 3epKale.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNlb MPEIOMIICHUSI.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHbIil yro MoaHOro BHyTPEHHETO OTPaKEHHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue u paccerBaromue JUH3bl. ToHKas auH3a. DOKYCHOE PACCTOSHUE U ONTHUYECKas
cwia ToHKOW nuH3BL. IlocTpoeHne u3o0pakeHMiI B COOMpArOIIMX U PAcCEHBAIOUIMX JIMH3aX.
dopmyiia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Uatepdepenius cera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHUS HAOMIOEHUS
MaKCUMyMOB U MHUHUMYMOB B HMHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxus ceera. JudpakunonHas pemeéTka. Y ciaoBue HaOMIOACHUS TIaBHBIX MaKCUMYMOB
MIPH MMaJIeHUH MOHOXPOMATHYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue YCTpOHCTBA H TMpaKTUYECKOe MPHUMEHEHHWEe: OYKH, Jymna, Qoroammapar,
MPOCKIIMOHHBIA armapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsS OMNTHKA, NU(PpaKIMOHHAS peneTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpocTpaHEHUE, OTpaKEHHWe U mperomieHue cBeta. OnTudeckue
prOOPBHI.

ITonHoe BHyTpeHHee oTpaxeHue. Moens cBeToBoOA.

HccnenoBanune cBONCTB N300paKeHH B TMH3aX.



Monenu MUKpOCKOTIa, TEeIECKOTIa.

Hab6monenue narepdepeHimu ceera.

HaGmonenue nudpaknuu cBera.

Habmonenue aucnepcun cBera.

[TosrydeHnue ciekTpa ¢ TOMOIIBIO TPU3MEI.
[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIUOHHON PEUIETKY.
HaGimotenue nonsipu3anuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
N3mepenue mokaszarens IpeIoMIICHUS CTEeKIIA.
HccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.
HaGumonenue aucrepcuu cBera.

Pa3znes 6. OcHOBBI crienMAJILHOW TEOPUHU OTHOCUTEILHOCTH
I'paHuubl NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKU. [locTynarel clienMalbHOM TEOPUHU
OTHOCHUTEJIBHOCTH: NHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyM€, IPHHLIUII OTHOCUTEIBHOCTH
OHHIITEHHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€UICHUE BPEMEHH U COKPAILLIEHUE JITUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.
CBs13p Macchl C SHEPTUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTHULIBl. DHEPTUS IIOKOS.

Paspen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. Popmyna [lnanka cBs3u 3Hepruu (QOTOHA C €ro YacTOTOH. DHEPrus U HUMITYJIbC
dhoToHa.

Otkpeitue u uccnenoBanne Gororddexra. Onbiter A. I'. CroneroBa. 3akoHb! (hoTodPdeKTa.
VYpasaenue Ditamteitna st poroaddexra. «KpacHas rpanuina» gporoaddexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHnueckue yCTpOHCTBAa U TPAKTHUECKOE TNpUMEHEHHUe: (OTORIEMEHT, (OTOAATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®oToddeKT Ha YCTaHOBKE C IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPeKTa.

Cseroauon.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pezepdopna o paccessauto o -uactuil. [InanerapHas moaens
atroma. [loctynmatel bopa. M3nyuenue u mornomeHue (GOTOHOB NpH IMEPEXoJe aromMa € OJHOTO
YpOBHS SHEpruM Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN 3HEPIHH aToMa BOJOPO/Ia.

BonnoBsele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyaan3M.

CrioHTaHHOE M BBIHYKJICHHOE U3TTyYeHHE.

TexHnueckue yCTpOHCTBA M  NPAKTUUECKOE IPUMEHEHHE: CIEKTPAlbHBIA  aHAJIN3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue muHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po



DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHUs siapa. OTKPBITHUE PAIUOAKTHBHOCTH.
OmnbiTel Pe3epdopna mo ompeneneHuio cocTaBa paJroOaKTHBHOTrO u3inydeHus. CBoiicTBa ambda-,
Oera-, raMMa-u3IydeHus. BiausiHue paJioakTUBHOCTH Ha JKUBBIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas Mozenp siapa IelizenOepra—lBanenko. 3apsij
sanpa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacnan. DJIEKTpOHHBIH H TIO3UTPOHHBIA OeTa-pacran. [ aMMma-uzmydeHue. 3akoH
paZAMoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SAnepusle peakuuu. JleneHne U CUHTE3 SAep.

SAnepubiii peaktop. TepmosiaepHbiii cuaTe3. [Ipo6ieMbl U IEPCIEKTUBBI SIIEPHON SHEPTETHKHU.
DKOJIOTHYECKHE aCIEKThI SIIEPHON IHEPTETUKHU.

DnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIIOACHHUS U PETUCTPALIUH SJIE€MEHTAPHBIX YaCcTHII.

OyHaamMeHTaIbHbIe B3auMoieiicTBusl. EqUHCTBO (hr3nueckoil KapTUHbBI MHUpa.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHWE: HO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToOMHas 6oMoOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Vuenuueckuii s3xcnepumenm, 1a6opamopHvle pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM (GoTorpadusim).

Pa3neu 8. DjieMeHTHI ACTPOHOMMY M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAYECHUE aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Bes3aust, spKue 3BE3/1bl, JIAHETHI, UX BUAUMOE JIBH)KEHUE.

Conneunas cucrema.

Connue. ConHeuHas akTuBHOCTb. McTounuk sneprun CosHua u 3B€31. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTpPaJIbHBIM KJIAaCC — CBETHUMOCTBb». 3BE3bI  IJIABHOU
[IOCJIEZI0BATEILHOCTU.  3aBUCHMOCTb ~ «Macca —  CBETHUMOCTb»  JUIsl  3BE3]  IJIAaBHOM
[IOCJIEZI0BATENbHOCTU.  BHyTpeHHee crTpoeHue 3BE31. COBpEMEHHBIE  NPEICTaBICHHS O
MIPOUCXOXACHNUHU U 3BoJtolu CoslHIa U 3BE3]1. DTarnbl )KU3HHU 3BE3L.

Mneunsiii [yt — Hama ['anaktuxa. Ilomoxenne u neukenune Connua B ['amaktuke. Tumbl
rajJlakTuk. Paguoranaktuky u kBaszapel. UEpHBIE ABIPHI B SIpax TAAKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe usnyyeHue.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

Habuntoienuss HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHUIIOKEHUN IS
OIIpeJIeJIEHUs] TOJIOKEHUsI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JlyHsl, mianet, Mneunoro [ytu.

Oo6o0maruiee NOBTOPEHME

Ponb GU3MKK U aCTPOHOMHUHU B HIKOHOMHUYECKOM, TEXHOJIOTUYECKOH, COLMAIIBHOM U 3THUECKON
cepax AeqaTeIbHOCTH YENOBEeKa, poJib U MECTO (DU3MKM M aCTPOHOMHUHU B COBPEMEHHOW Hay4yHOM
KapTHHE MUPA, pojb (GU3NYECKON TeoprH B (POPMUPOBAHUHU NPECTABICHUN O (PU3NUECKON KapTHHE
MHUpa, MeCTO (M3MUECKON KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX
IIPEACTABICHUH O IPUPOLE.

MexnpeameTrHblie CBSI3H

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHA B 11 Kkjacce ocCymIecTBIsIeTCs € y4€TOM
COJIepKaTEeNIbHBIX MEKITPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpapuu 1
TEXHOJIOTHUH.



Meosicnpeomemmvle nonsmus, CBI3aHHbIE C U3yYEHHEM METOJI0B HAYy4YHOT'O IIO3HAHMUS: SIBICHUE,
Hay4Hbll (akT, runoresa, (pusMueckass BEIMYMHA, 3aKOH, TEOpHUs, HAOJIOJEHME, SKCIIEPUMEHT,
MOJEIUPOBAaHUE, MOJCIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHUH, TPUTOHOMETpHUYECKUE (QYHKLHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOCKLIUU
Ha OCH KOOpJIMHAT, CIJIO)KEHHE BEKTOPOB, INPOU3BOAHBIC 3JIEMEHTApHBIX (QYHKUUH, NPU3HAKU
1o100us TPEYTOJILHUKOB, ONPEACTICHHE TUIOIAIH IUIOCKUX (GUryp 1 oobéma Te.

Buonoeus: snexrpuyeckue SBIECHUS B KHUBOH NMPHUPOJE, KosedaTeabHbIe ABMKEHHUS B JKHUBOM
IIPUPOJIE, ONITHUECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE paJUallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJLINYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpachus: MarHuTHBIE TONIOCa 3€MJIM, 3aJIe)KM MAarHUTHBIX pyZd, (poTochéMKa 3eMHOH
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHUMN.

Texnonocus: NUHUM DIEKTPOIEpenad, TEHEpPAaTOp IEPEMEHHOIO TOKAa, 3JIEKTPOJBUIATEllb,
WHAYKIUOHHAS TIeYb, pajap, paauonpuéMHHK, TeEJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA (bA30BbIU YPOBEHD)

OcBoenne yuebHOro mnpeamera «@Pu3nMka» Ha YpPOBHE CpEOHEro OOIIero oOpa3oBaHUS
(6a30BBIl yPOBEHB) JOJHKHO OOECIEYHTH JOCTH)KEHHE CIIEAYIONINX JIMYHOCTHBIX, METalpeIMETHBIX
U TIpEIMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB.

JUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHOTro mnpeamera «Ddusukay TOIDKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromuxcs pPYyKOBOJCTBOBAThCS C(HOPMHUPOBAHHONW BHYTpPEHHEM
MO3UIHMEH JINYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJULMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OO0IIECTBa, pacHIUpeHUE KUZHEHHOTO
ONbITa W OIbITA JIEATEIBHOCTH B IMPOLECCE pealu3allid OCHOBHBIX HAIIPABJICHHUI BOCIUTATEIbHOMN
JIEITEILHOCTH, B TOM YHCJE B YaCTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKAAHCKON MO3UIIUU 00YUYAIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I11eCTBa;

MPUHATHE TPATUIMOHHBIX OOIIEYEIIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPaTHUECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HWHTEpecax TpakKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHE B3aUMOJCHCTBOBATH C COIMATLHBIMA UHCTUTYTAMH B COOTBETCTBHH C MX (YHKIUSIMU
¥ Ha3HAUYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU IEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaxTaHCKON UACHTUYHOCTH, MTATPHOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCUUCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAI[MI0O W NMPUHUMATH OCO3HAHHBIEC PEIICHHs, OPUEHTUPYSACH HA
MOpPaJbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUYEHOIO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEero;



4) 3cTeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOEC OTHOIICHHWE K MHpPY, BKJIIOYas ICTETUKY HAay4YHOTO TBOPYECTBA, MPHCYIIETO
¢dusnveckoii Hayke;

5) Tpy10BOro BOCIIMTAHUS

HMHTEPEC K pasnuvHbIM chepam mpodeccnoHaTbHON NesSTeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
GU3MKOM ¥ TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAaHHBIA BbIOOp Oyaymied mnpodeccuu u
pean30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO M CaMOOOpa3oBaHWIO B oOnacTh (U3WMKH Ha
MPOTS)KEHUU BCEU KU3HH;

6) 9K0JIOrHYECKOT0 BOCIIUTAHHUSI:

cOPMUPOBAHHOCTh ~ 3KOJIOTHYECKOW  KYJIBTYPBl, OCO3HAaHUE TJI00aTBbHOTO  XapakTepa
IKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYILIECTBJIEHUE JICUCTBUI B OKPYKAIOLIEH CpElle HA OCHOBE 3HAHUA LENEH
YCTOWYMBOTO PA3BUTHUS YEJIOBEYCCTBA;

pacIIMpeHue OMbITa ACSITETLHOCTH 3KOJOTUYECKON HAMPABICHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHWii 110 pusmke;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
¢bu3nveckoil HayKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpOIECCEe H3YUCHHS (PU3UKU
OCYIIECTBIISTH MPOSKTHYIO M HCCIICIOBATEIIbCKYIO NI TEIIPHOCTh MHIUBH/IyaTbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBrble Jornyeckne aelcCTBUSA:

CaMOCTOSITENTLHO ~ (OPMYJTHpPOBAaTh M aKTYalIM3UpPOBaTh MpPOOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONPEACIIATh HENN JEATeIIbHOCTH, 33/1aBaTh MApaMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabaThiBaTh TUIAH PEIICHHs MPOOJIEMBI ¢ YUETOM aHaIM3a MUMEIONIUXCS MaTepUabHbIX U
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTb, OIIEHMBATh COOTBETCTBHUE PE3YJIbTATOB UEJSM,
OLICHUBATh PUCKHU MOCIEACTBUN IESITEIBHOCTH;

KOOPJMHHUPOBATh U BBIIOJHATH pabOTy B YCIOBHSX pPEAJbHOr0, BUPTYaIbHOTO |
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

ba3oBble uccienoBareibCKue AedCTBHS.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3UYECKON HAYKH;

BIIaJIETh HABBIKAMHU Y4eOHO-MCCIIEIOBATENbCKOM W TPOEKTHOM MAESITeNbHOCTH B 00JacTh
(bU3UKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB DPEIICHHS 3ajad
(U3MUYECKOTO COIepKaHUS, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAJIETh BUJIAMH JACSATEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro HHTEPHpeTaluu,
MpeoOpa30BaHUI0 U MPUMEHEHHIO B PA3IMUHBIX YUEOHBIX CUTYAlMSIX, B TOM YHCIE MPH CO3JaHHUH
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISATh NIPUYMHHO-CIICICTBEHHBIE CBA3M U aKTyaJdu3UpPOBaTh 3a/ady, BBIABUTATh TMIIOTE3Y
€€ penIeHusl, HaXOJIUTh APTYMEHTHI JUIsl JJOKA3aTEIbCTBA CBOMX YTBEPKACHUM, 3a71aBaTh apaMeTPhbl U
KPUTEPUU PELIEHUS;

AQHAJIM3UPOBATH MOJYYEHHBIEC B XOJ€ PEUICHUS 3a1a4l PE3YIbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, MPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSIX;



CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/laud B 00Pa30BaTENbHON AEATEIHHOCTH, B TOM
quclie IPU U3YYEeHUU (HU3HKHY;

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHHUBATb HpI/I06peTéHHBIfl OIIBIT,

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJI€U, MPeJUIaraTh OPUTHHAIBHbIE MTOAXOAbl U PEIICHNUS;

CTaBUTDb HpO6HeMBI " 3aJia4yy, JOMYyCKAroIHeC aJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ nundopmanmeii:

BJIAACTb HABBIKAMHU IIOJYUCHUA I/IH(bOpMaI_[I/II/I (1)I/ISI/II-ICCKOI‘ 0 CoACpKaHUsA H3 HCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISATH MOUCK, aHAIN3, CUCTEMATHU3AIMI0 U UHTEPIIPETALIIIO
nH(OpMAaIUY Pa3IMYHBIX BUJOB U (POPM IMPE/ICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTh HH(POPMAIIHH;

HCIIOJIb30BATh CPECACTBA I/IH(i)OpMaLII/IOHHbIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peicHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AallMOHHBIX 33Ja4 C COOMIOACHHEM TpeOOoBaHMIA
SPrOHOMUKH, TEXHUKHU OE€30I1aCHOCTH, TUTHEHBI, peCypcocOepeKeHNs, IPABOBbIX U 3TUUECKUX HOPM,
HOpM MH(OPMALIMOHHON 06€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUECKOTO COAEPKAHUS B PA3TUYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHUS
uHpopMallUd ¥ LEJIeBOW ayauTOPUHU, BBIOMpas ONTUMAIbHYIO (OpMYy TMPEACTABICHUS H
BHU3yaJIM3aIUH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH IESATEIHHOCTH;

pacro3HaBaTh MPEIIOCHUIKA KOH(DIMKTHBIX CUTYAllMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

IIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW Y UHIMBHUyalbHON paboThI;

BBIOMPATh TEMAaTHKy W METOJAbl COBMECTHBIX JACHCTBHHA € Y4ETOM OOIIMX HWHTEPECOB, H
BO3MOXXHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTUBA;

MIPUHUMATD L€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPJIUHUPOBAThH JIEHCTBUS
10 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUH, paCIPEENATh POJIU C YYETOM MHEHUN yYaCTHUKOB,
00CYyXXJaTh pe3y/lbTaThl COBMECTHON pabOThI;

OLIEHUBATh KayeCTBO CBOET0 BKJIAJa M KaKIOr0 y4acTHHKAa KOMAaH[bl B OOIIMI pe3ylbTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

IpeaaaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HMAEH C IO3ULIUH HOBM3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMUHBIX CUTYyalUsAX, MPOSBIISTH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILECTBIISATh IO3HABATENbHYIO JAEATENbHOCTh B 00JNAacTH (U3MKH U
aCTPOHOMUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELIEHUS PACYETHBIX M KauyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJTHEHUS MTPAKTUYECKON pabOThI ¢ YUETOM HMEIOIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U NPEINOYTEHNH;
JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;
pacuIMpsATh paMKU y4eOHOT0 peMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh PUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO APYIUIMU B 001acT (PU3UKHU, TMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.



CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YIbTATOB LIEISIM;

BJIaJIeTh HAaBbIKAMM IO3HABATENBHOM peQIIeKCUU Kak OCO3HAHUS COBEPLIAEMbIX ACUCTBUI U
MBICIIUTENBHBIX [TPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI peduIeKCHUH TS OLICHKH CUTYaIMH, BEIOOpa BEPHOI'O PEIICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

MPUHUMATD €05, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX IIPH aHAJIN3€E PE3YJIbTAaTOB ACATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B mpouecce nOCTHXXKEHUS JIMYHOCTHBIX PE3Yy/IbTaTOB OCBOEHUS IPOrpaMMbl 1O (U3MKE Ui
YPOBHSI CpejiHero ooOmiero o0pa3oBaHUS y OOYYAIOUIMXCS COBEPIICHCTBYETCS 3SMOIMOHAIbHBIN
MHTEJUIEKT, MPEeANOoIaralolui copMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIErO CIOCOOHOCTh IIOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE,
BUJIETh HAIPaBJICHUS PAa3BUTUS COOCTBEHHON 3MOIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHMsI, BKIIFOUAIOLIET0 CAMOKOHTPOJIb, YMEHUE NIPUHUMATh OTBETCTBEHHOCTh 3a
CBOE TOBEACHUE, CIIOCOOHOCTH AJANTHUPOBATbCAd K SMOLMOHAIBHBIM H3MEHEHHUSM M IPOSBIATH
IrMOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOIIEH CTPEMJIEHHE K JIOCTH)KEHUIO ILEeJI U YCHEexy,
ONTHMHU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/IsI U3 CBOMX BO3MOXHOCTEH;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh 3MOIIMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTh BBICTpAaUBaTh OTHOLICHHS C JIPYTUMHU
JIOABMH, 3a00THTHCS, IPOSIBIISATH UHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny obyuyenus B 10 kJjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0OYUAIOIIUXCSI YMEHHUI:

JEMOHCTPUPOBaTh Ha NpHUMEpax pojab U MecTOo (U3UKH B (POPMHPOBAHMM COBPEMEHHOMN
HAay4yHOW KAapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHHKM W TEXHOJOTMH, B IPAKTHYECKON
IeATEIILHOCTH JIFO/IEH;

YUUTHIBATh T'PAHUIBl IPUMEHEHUS M3YYEHHBIX (U3MYECKUX MOJEJeH: MaTepHajbHas TOUKa,
MHEepLMaJbHas CUCTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEIO, WICAbHBIM Tra3, MOAEIU CTPOCHHS
ra3oB, JKUJAKOCTeH M TBEPABIX TeJN, TOUCUHBIH 3JEKTPUUECKUN 3apsa NpU pelieHHH (U3NUYECKUX
3ajay;

pacrio3HaBaTh (u3nueckue sABIEHHUS (IPOLECChl) M OOBSACHATh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUU CTPOEHUS BEIIECTBA M  AJIEKTPOAMHAMUKH:
paBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE BUKEHUE, CBOOOIHOE Ma/leHUe Tell, IBUKEHUE
[0 OKPYXXHOCTH, MHEpPIMs, B3auMojeiicTBue Ten, naud@ysusi, OpOyHOBCKOE IBUKEHHE, CTPOCHHE
KHUJIKOCTeH M TBEPIBIX Tel, U3MEHEHHE 0O0b&Ma Tel MpPHU HarpeBaHUU (OXJIAXKAECHUH), TEIJIOBOE
paBHOBecHe, UCIIapeHNe, KOHCHCAllNs, IJIaBIeHNe, KpUCTAIIN3alus, KUIIEHUE, BIIaXKHOCTh BO3/IyXa,
MOBBIIIECHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBSI3b MEX]y NapaMeTpaMu
COCTOSIHUS Ta3a B U30IPOLIeccaXx, AIEKTpU3alus Tel, B3aUMOJEeCTBHE 3aps/I0B;

OIUCHIBATh MEXAaHUYECKOE JIBUKECHUE, UCIOJb3ys (PU3NYECKUE BETMYUHBI: KOOPJMHATA, MYTh,
nepeMeleHne, CKOpoCcTh, YCKOpEHHe, Macca Teja, CHia, UMIYJIbC Tejla, KWHETHYecKas SHeprus,
MOTEHIMaJbHasl DJHEPrus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpPU OMHMCAHUU
MPaBWJIbHO TPAKTOBATh (PU3NYECKUIN CMBICI HCIOJIb3YEMbIX BEIMYHMH, UX 0003HAYEHUS U €TUHUIIBI,
HaXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BETUYUHAMU;

OIHCHIBATh N3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIIOBBIE SIBICHUS, UCIIONB3YS (pU3MUecKue
BEJIMYMHBL: JIaBJICHHUE I'a3a, TEMIEPATYpPa, CPEAHSS KHHETHUECKAsl DHEPTUSA XaOTHUECKOTO JIBUKEHUS




MOJIEKYJI, CpEIHEKBaJpaTHUUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs SHEprus,
paboTa rasza, KoO3QpQUIUHUEHT MOJIE3HOT0 IEHCTBUS TEIIOBOIO JBUIaTeNsl; MPU ONUCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3NUYECKUN CMBICT UCIOJIb3YyEeMBIX BEIMYUH, UX 0003HAYCHUS M €IUHUIIBI, HAXOIUThH
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUYHHY C APYTUMH BEIHMUUHAM;

ONMCHIBATh H3YYEHHBIE DJIIEKTPUUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHUE SIBICHUS
(mpoueccsl), MCIONB3Ys (PU3MUECKUE BEIMYMHBL: JIEKTPUUECKUI 3apsijl, 3JIEKTPUUECKOe I10JIe,
HaNpspKEHHOCTD 110J1S, MTOTEHLIMAJ, PA3HOCTh MOTEHIMAJIOB; IIPU ONMCAHUU NPABUIIBHO TPAKTOBATh
¢u3n4eckuil CMbICI UCHOJIb3YyEMBIX BEIMYUH, UX 0003HAUYEHUS U €IUHMIIBI, YKa3blBaTh (POPMYIIBL,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMMHU BEIUYHMHAMU;

aHAJIM3UPOBaTh (PU3UYECKUE NPOLIECChl U SIBJICHMS, WCHOIb3yd (PU3MUECKUE 3aKOHBI U
INPUHLUMIIBL: 3aKoH BcemupHoro Ttsarorenusi, |, |l u Il 3akonsl HbroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM 3HEpruM, 3aKOH COXPAaHEHHsI HMMITYJIbCa, NPUHLUI CYHNEPHO3ULMU CHJI, HNPUHIMII
paBHOINpPABUs HMHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUUECKYID TEOpPHUIO0 CTPOEHUs
BEIIIECTBA, ra30BbIE 3aKOHBI, CBA3b CPEIHEH KMHETHUECKOW SHEPIHH TEINIOBOTO IBUKEHUS MOJIEKYJI C
aOCONIOTHON TeMIlepaTypoi, MEepBbId 3aKOH TEPMOAWHAMHKH, 3aKOH COXPAHEHHUS HIIEKTPUYECKOTO
3apsiia, 3akoH KynoHa, npu 3TOM pasiauuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BhIPAXKEHUE U yCIOBHS (IpaHullbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHHLMUIIBI JEHCTBHUS MAallUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3iauyaTrh yCcIoBHs UX OE€30M1aCHOTO MCIOIb30BaHUS B [IOBCEIHEBHON KU3HU;

BBINOJIHATh HKCIEPUMEHTHl [0 MCCIEJOBAHUIO (DU3UYECKUX SBJICHUH M IPOLIECCOB C
MCIIOJIH30BAaHMUEM IPSMBIX U KOCBEHHBIX M3MEPEHHM, TP 3TOM (POPMYIHPOBATh MpodIeMy/3a1ady u
TUIIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 IHPEAJIOKEHHOIO OO0OpYAOBaHUS,
MIPOBOJIUTH OTBIT U ()OPMYITHPOBATH BHIBOBI;

OCYLLIECTBIIATh MPSAMbIE U KOCBEHHbIE U3MEPEHUs] (PU3NUECKUX BEIMYUH, IIPH 3TOM BbIOMPATh
ONTUMAJIbHBIA CHOCOO M3MEPEHMs] M MCIIONb30BATh H3BECTHHIE METOJIbl OLIEHKH IOTPEIIHOCTEN
HU3MEpEHUI;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMHU C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUH, NpH 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DUKCHPOBaTh pe3yJbTaThl IOJIYYEHHON
3aBUCHUMOCTH (PU3MUECKHUX BEJIMYHH B BHUJE TaOIMIl U rpaduKoB, A€JIaTh BBIBOJBI MO pe3yjbTaTaM
UCCIIEIOBaHMS;

coOnroaaTh npaBuiia 0€30MacHOro TPy/Aa NpU MPOBEACHUM UCCIIEIOBAHUN B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM M IMPOEKTHOW JEATeNbHOCTH C HCIHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemaTh pacuéTHbIC 3a/1a4M C SABHO 3a/JaHHON (pU3MUYECKON MOJEINbI0, UCTIONb3YS (U3NYECKHe
3aKOHBl W TIPUHIMIBI, HA OCHOBE aHajlu3a YCJIOBMS 3aJaud BBIOMPATh (PU3NYECKYIO MOJIENb,
BBIJIENATh (pU3HUECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE /IS €€ PeleHHs], TIPOBOJAUTh PACUETHI
U OLIEHHBATh PEAJILHOCTD MOJIYUEHHOT0 3HAU€HUs (PU3HUECKOI BEIINYUHBL;

pelars KadyeCTBEHHBIE 3a/aud: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUUBYIO LEMNOUYKY
pacCyXJIEHUI ¢ ONOPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCIOJIb30BaTh MPU PELICHUHM Y4eOHBIX 33aJa4 COBPEMEHHbIe MH(OPMAIOHHBIE TEXHOJIOIMU
JUIS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U MPEACTABIECHUS yUeOHOM 1 HAyYHO-TIONYJISIpHON
uHpOpMaINH, MOTYYEeHHON W3 Pa3IUYHBIX MCTOYHHMKOB, KPUTHYECKU AHAIM3MPOBATH IMOJIy4aeMYIO
nH(pOpMaILIO;

MPUBOANTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCIOJIb30BATh TEOPETUYECKHE 3HAHMA MO (PU3MKE B MOBCEIHEBHOM KM3HM JUIs oOecredeHus
0e30MmacHOCTH NpHu oOpalleHuu ¢ npudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, JUISl COXPaHEHUS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TMIOBEICHUS B OKpYXKarolIei cpene;

paboTaTh B IpyHIe C BHIIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBATH pPadoTy
IPYIIIBI, pAllHOHAIBHO pacpeAessaTh 00S3aHHOCTH U IJIAHUPOBATH JESTEIbHOCTh B HECTaHJAPTHBIX



CUTyallMsiX, aJE€KBaTHO OLIEHMBATh BKJAJ KaXIOTO U3 YYACTHUKOB TpYIIbl B pELICHHE
paccMaTpuBaeMoi TPOOIEMBI.

K konmy oOywenus B 11 kiacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAOLIUXCSI YMEHHI:

JIEMOHCTPHPOBATh HAa NpPUMEpax pojidb U MECTO (UMUK B (HOPMUPOBAHMHM COBPEMEHHOMN
HAyYHOM KapTHUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOM
NeSITebHOCTH JIFO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI  TPUMEHEHUS HM3YyYEHHBIX (PU3MYECKUX MOJENeil: TOYeUYHBIN
ANEKTPUYECKUH 3apsj, JIyd CBETa, TOUCUYHBI MCTOYHUK CBETA, SJEpHAs MOJENb aroma, HyKJIOHHAs
MO/I€TIb aTOMHOTO siJipa NP pelIeHUH PU3NIECKUX 334,

pacmo3HaBaTh (QU3WYECKUE SBICHHS (IPOILECChI) U OOBSCHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKH M KBAaHTOBOW (PHU3UKU: BJEKTPUUYECKas MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIECTBUS TOKA, B3aUMOJEHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas MHIyKIUS,
JeicTBE MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM UM JIBIXKYIIUICS 3apsijl, 3JIEKTPOMarHUTHbBIE
KojeOaHuss M BOJIHBI, NPSMOJIMHEWHOE PACIPOCTPAaHEHHE CBETAa, OTPaKEHUE, IPEIOMIICHUE,
unTepdepenius, Tubpakius U Noaspu3alys cBeTa, Jucnepcus cBeTa, hoTtodnnekTpudeckuil 3hdext
(poroaddexr), cBeTOBOE NaBICHHE, BO3HHMKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

ONMCHIBATh M3y4YEHHBIE CBOICTBA BeELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOAMMOCTh PA3JIMYHBIX CpPEA) U DIEKTPOMATHUTHBIC SIBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (PU3UUECKHE BETMUMHBL: AIICKTPUUECKHUMA 3apsijl, CUIIa TOKa, FIEKTPHUUECKOE HampsHKEeHUe,
ANEKTPUYECKOE COMPOTUBIICHHE, PA3HOCTh IMOTEHIIMANIOB, 3JEKTPOIABMKYIIAs CHila, paboTa TOKa,
MHIYKIMST MarHUTHOTO TOJs, cuina Ammepa, cuia JlopeHia, MHAYKTUBHOCTh KaTYILIKH, SHEPIUs
ANEKTPUYECKOTO W MArHUTHOTO TOJIEH, MEePUOJ M 4YacToTa KojeOaHUW B KoJIeOATeTbHOM KOHTYPE,
3apsil W CWiIa TOKa B MpOIEcce TapMOHUYECKHX DJICKTPOMAarHUTHBIX KoJjieOaHWH, (oKycHoe
paccTosiHue M ONTUYECKasi Cujla JIMH3BI, IPU OMUCAHUH MPABUIBHO TPAKTOBATh (U3UYECKUN CMBICIT
WCTOJIBb3yEMBIX BEJTMUNH, UX 0003HAYCHHUS ¥ €MHHIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO
(buU3MYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMU;

OINMCHIBATh U3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIOB3YS (U3NYECKNE BEIUYUHBI:
CKOpOCTh 3JI€KTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPrHs U UMIYJIbC (OoTOHa,
MepHoJ] ToJypacnana, SHEpPrus CBSI3M AaTOMHBIX S[ep, MPH ONHMCAHWU TPABUIBHO TPAKTOBATh
¢u3n4yeckuif CMBICT UCHOJB3YEMBIX BEIMYMH, UX O00O3HAYEHUs M €IWHUIIbI, YKa3blBaThb (POPMYIIBL,
CBSI3BIBAIOLME JAHHYIO (DU3MUECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMM, BBIUUCISTH 3HAYCHHE
(bu3n4ecKoil BETMUUHBL;

aHAJIM3UPOBaTh (U3MUECKUE TPOLECChl M SBICHUS, HUCHOIb3ys (U3MUECKHE 3aKOHBbl U
IMIPUHLIMIBLL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MAPAJIENBHOIO COCINHEHUS TPOBOJHHUKOB,
3akoH  Jxoyns—JleHna, 3akOH  AJEKTPOMAarHUTHOM  MHIYKIMH, 3aKOH MPSMOJIMHEHHOTO
pacnpoCTpaHEHUs] CBETA, 3aKOHBl OTPa)KEHHs CBETAa, 3aKOHBI IPEJIIOMIICHUS CBETA, ypPaBHEHHUE
OliHmTeHa A pororddekra, 3aKOH COXPAaHEHUS] SHEPruu, 3aKOH COXPAHEHUsS MMITYJbCa, 3aKOH
COXPAHEHHUs DJIEKTPUYECKOIO 3apsija, 3aKOH COXPAaHEHHUsI MAacCOBOTO YHCIIa, MOCTyaTsl bopa, 3akoH
paAMOaKTUBHOIO pacmajga, OpU 3TOM pa3InyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BhIPAXKEHUE U YCIOBUA (TPaHHULIbI, 00JIACTH) TPUMEHUMOCTH;

OTIpe/IeIIsATh HAIPaBJIEHUE BEKTOPa MHIYKIIMM MArHUTHOTO TOJSl MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cunsl JlopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaeMO€ IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIMOJIHATh AKCIEPUMEHTHl 10 MCCIEJOBAHUIO (U3MYECKHX SBJICHUH M IPOLIECCOB C
HCIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUMN: PU 3TOM (OpMYIUpPOBaThH MpoliaeMy/3anady u
TUIIOTE3y Y4eOHOro OSKCIepUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOro 00OpYyJIOBaHUS,
MIPOBOAUTDH ONBIT U POPMYITUPOBATEH BHIBOIBI;



OCYUIECTBJIATH MPSIMBIE U KOCBEHHBIC M3MEPEHHs (PU3MUECKUX BEIMYHMH, IPU ITOM BBIOMPAThH
ONTUMAJIbHBIA CIIOCOO M3MEpPEHHs] U HUCIOJIb30BaTh W3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEH
HU3MEPECHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUIN: IPU
3TOM KOHCTPYUPOBaTh YCTAHOBKY, (DUKCHUPOBATh pPE3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH
(Gu3MYeCKUX BEJIUYUH B BUJIE TaOIuI U rpaMKOB, JAeIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEA0BaHUS;

cobiroiaTh IpaBuiia 6€30IMacHOro Tpy/a IpU MPOBEJCHUU UCCIEIOBAaHUM B paMKaX y4eOHOro
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM M IMPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHNUS;

pelaTh pacu€THbIC 3a/1a4M C ABHO 3aJaHHOM (U3MUECKOW MOJENbIo, CHONb3Yys (hru3nyecKue
3aKOHBl WM TPHHLUIBI, HAa OCHOBE aHalIM3a YCJIOBUS 3aJauyd BbIOMPATh (HU3UYECKYI0 MOJEINb,
BBIIENATH (PU3MUECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE I €€ PELICHUs], IPOBOAUTh PACUETHI
Y OLEHUBAThH PEATBHOCTD MOJYYCHHOTO 3HAYCHHS (PU3NUECKON BEIIMUHHBI,

pelars KadeCTBEHHBbIE 3aladyd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO LENOUYKY
paccyXJIeHHii ¢ ONOpPON Ha N3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,

UCIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3aJa4 COBPEMEHHbIe MH(OPMAIMOHHBIE TEXHOJIOI'MU
JUI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U NPEACTABICHUS yUeOHOM 1 HAyYHO-TIONYJISIpPHON
uHbOpMalMH, MOJYYECHHON W3 Pa3IUYHBIX MUCTOYHHMKOB, KPUTHYECKU AHAIU3UPOBATH IOJIy4aeMYIO
WH(POPMAIIHIO;

OOBSICHATh NMPUHLUIBI JEHCTBUSA MAaIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOWCTB, pa3jinyarh
yCJIOBUS UX 0€30I1aCHOI0 UCIIOJIb30BAaHUS B IOBCETHEBHOM KU3HU;

IIPUBOANUTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOEkKHbBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
B 00BbsICHEHHUE MPOILIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUA MO (pU3MKe B NMOBCEIHEBHOMN KM3HM JUIs oOecredeHus
0€30MacHOCTH TpU OOpameHnH C MpUOOpaMHU M TEXHUYECKUMHU YCTPOHCTBAMH, JUIS COXPAaHEHHS
3JI0pOBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKaroleil cpere;

paboTaTe B Trpymie ¢ BBIOJIHEHUEM Pa3IMYHBIX COIHAIBHBIX POJICH, IIAHUPOBATH PadOTy
IPYIIIbl, PAllMOHAIBHO PacHpeAessaTh 005S3aHHOCTH U IJIAHUPOBATh JESITEIbHOCTh B HECTAHJAPTHBIX
CUTyalusiX, aJEeKBAaTHO OLIEHMWBAaTh BKJaJ KaXJ0ro M3 YYAaCTHUKOB TPYIIbl B pELICHHE
paccMaTpuBaeMoil IpoOIeMBI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC
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Pazpmen 1.

HaumenoBaHue pa3jiesioB u
TeM NPOrpaMmbl

PU3NKA U METOJbI HAYY

KoanuecTBo 4acoB

Bcero | KP

1P

HOI'O ITIO3HAHUA

OcHoOBHOe coep:KaHue

JIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl
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Htoro mmo
Pasznea 2.

dusnka n MCTOAbI HAYYHOT'O
IIO3HaHUA

pazzaeny
MEXAHHUKA

dusuka — HayKa o npupoae. Hayunsie
METO/BbI II03HAHUSI OKPYKAOLIEr0 MUpa.
Posb sKkcriepuMenTa U TEOpUH B IIpoLecce
MIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (GpU3NYECKUX SBICHUN U
npoueccos. Hayunsie runoressl. @usndeckue
3aKOHBI U TEOpUU. | paHULIBI IPUMEHUMOCTH
¢uznyeckux 3akoHoB. [IpuHIMN
COOTBETCTBHUS.

Posb 1 MecTo (u3uKN B pOpMUPOBAHUU

COBPEMEHHOM HAYYHOU KapTHUHBI MHUpA, B

IIPAaKTUYECKON NEATEIbHOCTH JIFOIEH

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

2.1

Kunemaruka

Mexannueckoe nBuxkeHue. OTHOCUTEIBbHOCTD
MeXaHMYEeCKOTo JBkeHus. Cucrtema oTcuéra.
Tpaexropus.

[Tepemenienue, CKOPOCTh (CPEAHSISI CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) U YCKOPEHUE
MaTepuaIbHOW TOUKH, UX MPOEKIIMH Ha OCH
cuctemsl koopauHar. CioxkeHue
MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEH.
PaBHOMEpPHOE U paBHOYCKOPEHHOE
npsMOJIMHEHOE JBIKeHue. [ paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH U NEPEMEILCHUS
MaTepuaIbHOW TOUKHU OT BPEMEHH.

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72
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2.2

JluHaMuka

CoboaHoe najieHue. Y CKopeHue cBOOOIHOTOo
HaJCHMUSL.
Kpuonuneiinoe npuxenue. [[Brxenue
MaTepUaIbHONW TOUKHU 10 OKPYKHOCTHU C
IIOCTOSIHHOM 11O MOZYJII0 CKOPOCTBIO.
VYrioBas CKOPOCTb, IMHENHASA CKOPOCTb.
[Tepuon 1 yactora oOpalieHuUs.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHHUuEeCKue yCTpOICTBA U
[IPAKTUYECKOE IPUMEHEHUE: CIIUJIOMETP,
JBUKCHHUE CHAPS/IOB, LICTIHbIE U pEMEHHBIE
nepegauu
ITpunnun otHOcuTenbHOCTH ['anunes. IlepBoiii
3akoH Herotona. IHepiManbpHble CUCTEMBI
OoTCYETa.
Macca tena. Cuia. [IpuHnun cynepno3unuu
cuit. Bropoit 3akon Herotona st
MaTepualbHOU TOYKHU. TpeTnii 3aKk0H
HeloToHa 17151 MaTepuanbHbIX TOUEK. 3aKOH
BCEMUPHOIO TAroTeHus. Cuia TSKECTH.
IlepBasg kocMHu4YecKasi CKOPOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenue. Buasl TpeHus (oKosi, CKOJIbKEHHUSI,
kadyeHus1). Cuna tpenus. Cyxoe tperue. Cuna
TPEHMSI CKOJILKEHUSI U CUJIa TPEHUS TTOKOSI.
Koadduuuent tpenns. Cuna conpoTUBICHUS
IIPU IBHKEHHUH TeNa B KUAKOCTU WM rase.
IToctynarenpHOe 1 BpallaTelbHOE ABH)KEHNE
a0COJIIOTHO TBEPJIOTO TEa.
MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpAILCHHUS.
[1eyo cunbl. YciioBust paBHOBECUS TBEPAOTO
Tena.
TexHuuecKkre yCTpOMCTBA U MPAKTUYECKOE
IIPUMEHEHHE: NOIUIUITHUKY, IBUKEHHUE

but6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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HNCKYCCTBCHHBIX CITYTHHKOB

3aKOoHEBI COXpaHCHH: B
MCXaHUKE

2.3

Uroro no pazgeny
Paznen 3. MOJIEKYJISAPHASA ®U3UKA

18

N TEPMOJUHAMMKA

Nmitynbc MaTepralibHON TOYKH (Tena),
CHUCTEMBI MaTEPUAIIBHBIX TOYEK. VIMITyIbC
CWJIBI M1 U3MEHEHHME HMITYJIbCA TeJa. 3aKOH
COXpaHEHHUs UMITyJIbCca. PeakTuBHOE
JBUKCHHE.
PaGora cuibl. MOIIHOCTB CHUJIBI.
Kunernyeckas 3Heprus MaTepuaaIbHOU
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW YHEPTUHU.
ITorenumanpHas sHeprus. [loTennumanpHas
SHEprus ynpyro n1ehopMUpoOBaHHON
npykuHbl. [loTeHnManbHas sHeprus Tena
BOJIN3M IOBEPXHOCTHU 3eMIIH.
IToTeHumanbHple U HEOTEHIIUATIbHBIE CHUJIBI.
CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKOHN IHEPTUU. YTIPYTHe U
HEYNPYIrue CTOJIKHOBEHMS. TeXHUUecKue
YCTPOMCTBA U MPAKTHYECKOE PUMEHEHUE:
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET,
JIBUJKEHHE PAKeT

bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72

OCHOBBI MOJIEKYJIIPHO-

3.1 .
KWHETHUYECKOU TEOpUU

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHOBaHMe. BpoyHOBCKOE IBHKEHHME.
Huddys3us. Xapakrep IBUKEHUS U
B3aMMOJIEMCTBHS YaCTHI] BelecTBa. Moaenu
CTPOEHUS Ta30B, KHUAKOCTEH U TBEPABIX TET U
00BSICHEHUE CBOICTB BEIIECTBA HA OCHOBE
ATUX Mojeiel. Macca u pazMepbl MOJIEKYI.
KonnuecTBo BewecTna. [locTosiHHAs

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72
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3.2

OCHOBBI TEPMOJMHAMUKHI

10

ABorapo.

TermmoBoe paBHOBecue. TemnepaTrypa u e€

m3Mmepenue. lkana remneparyp Llenbcus.
Monens uneanbHoro raza. OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETHYECKON
TEOPUH UAEATBHOTrO raza. AOCONIIOTHAS
TeMIepaTypa Kak Mepa cpeaHeit
KMHETUYECKON SHEPIUU TETIOBOIO
IBUXKEHHS yacTull rasa. [llkana remmeparyp
KensBuHa. ['a30BbI€ 3aKOHBI. Y paBHEHHE
MenneneeBa—Kianeitpona. 3aKoH
HansTona. M30mponeccsl B UACAIBHOM Ira3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
M30MPOIIECCOB: U30TEpPMa, U30X0pa,
n3o0apa.
TexHHueCKne yCTpONCTBA U MPAKTUYECKOE
MIpUMEHEHHUE: TEPMOMETP, OapoMeTp

TepMmoauHamuyeckas cucrema. BHyTpeHHsIs
SHEPIUsi TEPMOAMHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHenust. Koinuectso
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprus
OJIHOATOMHOTO UJEAIbHOIO raza. Buasl
TEIIONEPEayu: TEIUIONPOBOIHOCTD,
KOHBEKIWS, N3JIy4eHHE. Y IebHas
TEIJIOEMKOCTD BELIECTBA.

KonngecTBo TEIIOTHI IpH TEIUIONEpEaAAYe.
[TonsiTue 06 aguabaruom mpornecce. [lepsbiit
3aKOH TepMoAuHaMuKu. [IpuMenenue
NIEPBOTr0 3aKOHA TEPMOJUHAMMKY K
uzonporueccam. ['paduyeckas uHTEpIIpeTaus
paboThI Taza.

BTopoii 3aKk0H TepMOJIMHAMUKH.
HeoOpaTMOCTh MPOLIECCOB B MPUPOJIE.

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72
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TeroBbie MamuHkb1. [IpyuHIUNBL 1EHCTBUA
TerIoBbIX MamuH. [IpeoOpa3oBanus SHEPTUU
B TEIJIOBBIX MamuHax. Koaddunuent
MOJIE3HOTO JACHCTBUS TEIJIOBOM MAIIMHBI.
[Mukn Kapho u ero ko3 puireHt noae3Horo
JIEUCTBUS. DKOJIOTHUECKUE TIPOOIIEMBI
TEIJI0PHEPTETHKY.
TexHu4eckue ycTpoiucTBa U IPaKTUYECKOe
MPUMEHEHUE: JBUTaTeIb BHYTPEHHETO
Cropanusi, OBITOBOI XOJIOIUITHHHK,
KOHUIIHOHEP

AFpeFaTHBIe COCTOSAHUA

[Tapoo6pazoBaHue 1 KOHACHCALHSL.
Hcnapenne u kunenue. AGCOIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb BO3/1yXa.
Hacpiuennslii map. Y aenpHas TeIuioTa
napooOpa3zoBaHMs. 3aBUCUMOCTh
TEMIIEpaTyphl KAIIEHUS OT JaBJICHUS.
TBépnoe teno. Kpucrammueckue n
amop(Hble Teraa. AHU30TPONUS CBOMCTB
KpucTayioB. JKuakue KpucTasuibl.

bu6nunorexa LIOK

33 EZI;I;;;HBEI' Pasosbie > CoBpemenHbIe MaTepuaitbl. [Lnasienne n https://m.edsoo.ru/7f41bf72
KpUCTalu3aus. Y aeiabHas Terjaora
mnaBieHus. Cyomumanus.
YpaBHeHUE TEIIOBOro OaaHca.
TexHu4eckne ycTpoiCcTBa U NPaKTUYECKOE
IpPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHH MOJTY4YEHHUS
COBPEMEHHBIX MaTepHajoB, B TOM YHUCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJOTUU
Wroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
OnexTpu3anus Tea. JNEKTPUIECKUN 3apsil. BuGnuotexa LIOK
4.1 DIIeKTpOoCTaTUKA 10 JIBa BH1a SIIEKTPUICCKUX 3aPSIOB.

[IpOBOJHUKH, TUATEKTPUKHU U

https://m.edsoo.ru/7f41bf72
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MIOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akod Kynona.
To4YeuHBIN 2JIEKTPUYECKUN 3apsia.
DJIEKTPUUYECKOE TOJIE.
Hanpsx€HHOCTB 3JIEKTPUYECKOIO IOJIS.
[IpuHUUI Cyneprno3uIuu JIEKTPUUECKUX
nosier. JIuHum HanpsKEHHOCTH
ANEKTPUUYECKOTO MOJIA.
Pabora cui1 3eKTpoCTaTHYECKOro MOJIsl.
Ilorennuain. Pa3HocTh HOTEHIINAIOB.
[TpoBOAHMKY U TUAJIEKTPUKH B
ANEKTPOCTATUYECKOM I10JIE.
JuanexTpudeckas IpOHULIAEMOCTb.
OnektpoémkocTs. KonaencaTop.
OneKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa.
OHeprus 3apsKEHHOT0 KOHIEHCATOPA.
TexHu4eckne ycTpoicTBa U NPakTUYECKOe
IIPUMEHEHHUE: JIEKTPOCKOIL, dJIEKTPOMETP,
AIIEKTPOCTATUUYECKAS 3alUTa, 3a36MIICHHE
3JIEKTPOIPUOOPOB, KOHJEHCATOD,
KOITMPOBAJIBHBIN aIIapar, CTPyHHBIN
IIPUHTEP

4.2

IToCTOSTHHBIN 3JIEKTPUYECKUI
TOK. TOKH B pa3IMYHBIX
cpenax

12

DNIEKTPpUUYECKUI TOK. Y CIoBUs
CYIIECTBOBAHUS JIEKTPUYECKOTO TOKA.
Ucrounnku Toka. Cuna Ttoka. [locTrosHHbIN
TOK.
Hanpsixenue. 3akon Oma a1 ydacTka Ienu.
DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE
COITPOTUBIICHHUE BELIECTBA.
ITocnenoBarenpHOE, MapaIeNIbHOE,
CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.
PaboTa snekrpruyeckoro Toka. 3aKkoH
Jxoyna—Jlenna. MomHocTh

but6mmorekxa [IOK
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AJIEKTPUUYECKOTO TOKA.
DNeKTpOoABMKYLIas CUJIa U BHYTPEHHEE
COIIPOTHUBJIEHUE UCTOYHMKA TOKa. 3akoH Oma
JUISI TIOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOM
nenu. Koporkoe 3ambIkaHue.
DJNeKTpOHHask IPOBOAUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTb COIIPOTHBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXnpoBOAUMOCTb.
OnekTpuueckuil Tok B Bakyyme. CBolcTBa
AJIEKTPOHHBIX ITyYKOB.
[TomrynpoBoauku. COOCTBEHHAS U
IpUMeECHast IPOBOIUMOCTh
[0JIyIpoBOIHUKOB. CBOMCTBA p—N-Iiepexoa.
[TomynpoBOIHUKOBBIE TPUOOPHI.
DNEeKTPUYECKUH TOK B paCTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DNEKTPOIu3.
DIIeKTPUYECKHI TOK B Ta3ax.
CaMoCTOATEIbHBINA U HECAMOCTOSATEIbHBIN
paspsa. Moinnus. [1na3ma. Texanueckne
YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHNE:!
aMIepMeTp, BOJIbTMETP, peocTar,
VCTOYHUKHU TOKa, AIEKTPOHArpeBaTeIbHbIE
puOOPBI, FJEKTPOOCBETUTEIbHBIE
npuOOpPHI, TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH AHOJ, TEPMHUCTOPHI 1
(oTOpe3nCTOPHI, MOIYIIPOBOTHUKOBBIN
JTMO]J1, TaJlbBaHUKA

Hroro mo pazgeny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68
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HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl
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Bcero KP 1P

OcHoBHOe coepkaHue

JIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Paznen 1. JIEKTPOANHAMUKA

11

MarsuTHoe I10JI€.
QHGKTpOMaFHI/ITHaﬂ I/IH}IYI(III/ISI

11 1 3

[TocTostHHBIE MarHUTHL. B3aumonencTeue
IIOCTOSIHHBIX MarHUTOB. MarHuTHOE 1OJIE.
Bekrop MaruutHOM nHAyKuuu. IIpuHnmn
CYINEPIO3UIIMY MarHUTHBIX NoJIeH. JInHun
MarHuTHou uHaykuuu. Kapruna nuani
MarHMTHON MHIYKLUH MO IOCTOSHHBIX
MarHuTOB.

MarauTtHoe 1nosie NpoBOJHUKA C TOKOM.

Kapruna nuHni HHIYKIMA MarHUTHOTO TOJIS

JUIMHHOTO MPSMOT0 IPOBOJAHUKA U 3aMKHYTOI'O

KOJIBLIEBOT'O NMPOBOJAHMKA, KATYIIKN C TOKOM.

OmnelT Opcrena. Bzaumopeiicrsue

IIPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE.
Cuna JlopeHua, e€ Moaysb U HalIpaBJICHUE.
JIBr>KeHUE 3apssKEHHOU YacTHUIBI

B OJIHOPOJHOM MarHMTHOM Mose. PaGorta cuibl

Jlopenua.

SIBneHne ANEeKTPOMArHUTHON UHIAYKIUH.

IloTOK BekTOpa MarHUTHOW MHAYKIIUH.

DIEeKTpOABMKYIIAS CUJIa HHAYKIIUU. 3aKOH

ANEKTpOMarHuTHOW MHAyKIMKu Papaes.

BuxpeBoe anekrpuueckoe mnoie.

DNEeKTpOABMKYIAsl CUla UHAYKLIUU B

IIPOBOJHHUKE, IBUKYLIEMCS ITIOCTYINIATEIILHO B

OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio JleHuna.

bubmuorexa [{OK
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NHaykTUBHOCTE. SIBIEHNE CAaMOMHAYKIUY.
DNEKTPOABUKYIIASL CUJIa CAMOMHTYKIIUH.
DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.
DNEeKTPOMarHuTHOE IoJIe.
TexHuyeckue ycTpoiicTBa U MpakTUYECKoe
MNPHUMCHCHUC: TOCTOAHHBIC MAI'HUTHI,
AIEKTPOMArHUTBI, HIEKTPOIBUTaTENb,
YCKOPHUTEIN 3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAs TIeYb

Hroro no pazneny

11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHnueckue 1
AJIEKTPOMArHUTHBIC KOJICOaHUS

2.1

Konebarenpuas cucrema. CBOOOIHEIS
MeXaHW4YeCKHe Kosiebanus. ['apMoHnyeckue
konebanus. [lepuon, yactora, amuMtyaa u
¢a3za xonebanuil. [IpyxuHHBINA MasTHUK.
MareMaTtnueckuil MasiTHUK. Y paBHEHHE
rapMoHHuYecKux konebanwuii. [IpeBpaiienue
SHEPTUH MPU TAPMOHUYECKHUX KOJICOAHUSX.
Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJIEOaHHs B UACATBHOM
KoJe0aTeIbHOM KOHTYpE. AHATOTHS MEXKIY
MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMH
kosnebanusmu. @opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTHH B HICATLHOM
KoJe0aTeTbHOM KOHTYDE.
[IpencraneHue o 3aTyxarwmux KOJICOAHMIX.
BreinyKeHHBIE MEXaHUYECKUE KOICOAHMUSI.
Pe3onanc. BeiHyX1eHHBIE 2JIEKTPOMArHUTHBIC
KoJIeOaHMUsI.

[lepemennsblit Tok. CUHYyCOUJAIbHBII

IIEPEMEHHBIN TOK.
MOoOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYHOE
U JEUCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U
HaIPsDKEHUS.

bubnuoreka [{OK
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Tpancdopmarop. [IponsBoacTso, nepenaya u

noTpebIeHNE FIEKTPUIECKON IHEPTHH.

OKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE

3J1eKTpo3Heprun. KyibTypa ucrnoab30BaHus

JJIEKTPO3HEPIHH B ITIOBCEIHEBHOM JKU3HM.
TexHudeckue ycTpoucTBa U IPAKTUYECKOE
IIPUMEHEHHE: IIEKTPUYECKUI 3BOHOK,
TreHEPATOP NEPEMEHHOIO TOKA, TUHUU
JeKTponepesay

2.2

MexaHnueckue 1
ANEKTPOMATrHUTHBIE BOJIHBI

MexaHn4yecKkue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocthb
pacnpocTpaHEHus U JJIMHA BOJIHBI.
[Tonepeunsie u

BOJIHBI. MIHTEepdepeHnus u audpaxius
MEXaHWYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa.
BricoTa Tona. Tem0Op 3ByKa.
DNEeKTpOMarHuTHbIE BOJIHBI. Y CJIOBUS
W3JIYYCHUS DJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuenranus Bektopos E, B, v B
AJIEKTPOMarHuTHOM BosTHE. CBOMCTBA
3JI€KTPOMAarHUTHBIX BOJIH: OTPAKEHHE,
TpeIoMIIeHUE, TTOJIApU3aIus, TUPPAKITUS,
unTepdepeniys. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[lIkana >7€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne PIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIKTIBI PaTIUOCBS3U U TEIICBUICHHUS.
Pagnomoxamusi.

DIEKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>KaroIEeH Cpebl.

TexHuuecKkre yCTpoiCTBa U MPAKTUYECKOE
MIPUMEHEHHE: MY3bIKaJIbHbIE UHCTPYMEHTBHI,

bubnuoreka [{OK
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2.3

OnTtuka

10

YJIBTPa3BYKOBas IUAarHOCTUKA B TEXHUKE U
MEIULUHE, pagap,

paaHoNpPUEMHUK, TEJICBU30D, AHTCHHA,
tenepon, CBU-neup

I'eomerpuueckas onrtuka. [Ipamonunennoe
pacrpocTpaHEHUE CBETA B OJJHOPOIHOM cpee.
JIyud cBera. ToyeuHbI HCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenue n3o0pakeHuil B INIOCKOM
3epKae.
[Ipenomiienue cBeta. 3aKOHBI IPETOMIICHUS
cBeTa. AOCOIIOTHBIN MMOKa3aTesb
npenomienus. [lonnoe
BHYTpeHHee oTpaxeHue. [IpenenpHblil yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUSI.
Hucnepcus ceera. Cl0XHBIH cocTaB 6e10ro
ceerta. [IBer.
CoOuparomye U paccerBaroOIUe JTUH3BI.
Tonkas nmuH3a. POKYCHOE PaCCTOSIHUE U
onTHYECKas cuia TOHKOU JuH3bl. [locTtpoenune
n300paXkeHuil B coOMparoux u
paccenBaronx auH3ax. @opMyiia TOHKOU
JIMH3BL. YBeIWdeHe, JaBaeMoe JIMH301.
[Ipenensl TpUMEHUMOCTH T€OMETPUUECKOM
OTITHKH.
BonnoBas ontuka. MHTepdepeHus ceera.
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0II0IeHUsI MAKCHUMYMOB U MUHUMYMOB B
UHTEP(HEPEHIIMOHHOMN KapTHUHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.
Hudpakuus ceera. JudpaximonHas
pemérka. YcioBue HaOMIOICHUS TI1aBHBIX
MaKCUMYMOB IIPH MaJICHUH
MOHOXPOMAaTHYECKOI0 CBETa Ha

bubmmoreka IIOK
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TU(PPAKINOHHYIO PEIIETKY.

ITonspusanus ceera.
TexHMUecKue yCTporuCTBa U PAKTUIECKOE
MIPUMEHEHHE: OYKH, JTyma, oroanmapar,
MPOEKITMOHHBIN armapar, MUKPOCKOTII,
TEJIECKOII, BOJIOKOHHAS ONTHKA,
TUQPaKIIMOHHAS PEIIETKA, TOJIIPOUT

Hroro no pasneny

24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIEIUATIBHOW TEOpUU
OTHOCHUTEJIFHOCTH

3.1

Uroro no pazgeny
Pasznen 4. KBAHTOBASA ®U3UKA

['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU
MexaHukH. [loctynarsl cnenuanbHON TEOpUU
OTHOCUTEIbHOCTH: HHBAPUAHTHOCTh MOYJIS
CKOPOCTHU CBETA B BaKyyMe, IPUHIIUI
OTHOCUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH.
3ameyieHre BpeMEeHH M COKpaIlleHNe JJTUHBI.
DHeprusi ¥ UMNYJIbC PENSITUBUCTCKOM
YACTHIILI.
CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM
PENSATUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOS

bubmuoreka [IOK
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4.1 JIeMEHTHI KBAHTOBOU OITHUKH

®otonsl. Dopmyna [1nanka cBsi3u SHEprun
(hoTOHA C ero YacTOTOW. DHEPTUs U UMITYIIbC
dbotona.
OTkpeiTHE U HccnenoBanue GoTorddexTa.
Omnpitel A.I'. CroneroBa. 3akOHBI
dotorddekra. YpaBHeHHe DUHITEHHA IS
dboTorddekra. «KpacHas rpaHuIa
dotorddekra. apnenue creta. Onbitel [1.H.
JleOeneBa. XuMHUeCKOe IEICTBUE CBETA.
TexHu4eckue ycTpoucTBa U IMPAKTUYECKOE
pUMEHeHHe: PoTOoAIEeMEHT, (POTOAATIHK,
CONTHEYHas OaTapesi, CBETOIUO]T

bubmuoreka [{OK
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4.2

4.3

Crpoenue atoma

AToMHOE SApO

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa
10 paccestHuto a-yactull. [lnanerapnas mozaens
aroma. [locrynatel bopa. M3nyyenue u
norJoeHue (GoToHOB MpU NMEpexoae aToma ¢
OJIHOTO YPOBHS SHEPTUU HA Apyroi. Buabl
cnekTpoB. CIIeKTp ypOBHEW SHEPTUU aToMa
BOZOPOJA.
BonHoBEeIe cBoiicTBa yactull. BoiaHEI e
Bbpoiina. KopnyckynsipHO-BOJTHOBOM Ayanu3M.
CrioHTaHHOE U BBIHY)KJEHHOE U3ITyYyEHHE.
TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE
MIPUMEHEHHUE: CTICKTPAJIbHBIN aHATN3
(cmexTpockomn), Jazep, KBAaHTOBBIN
KOMITBIOTEP

DKCIEpUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh
cTpoenus sapa. OTKphITHE PaOaKTUBHOCTH.
OmnsiTel Pe3epdopaa o onpenenennto cocrasa
panunoakTUBHOTO M3nyyeHus. CBoiicTBa anbga-
, 0era-, raMMa-u3inydeHus. Brnusuaue
PaAMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTkpbITHE IPOTOHA U HEWTpoHA. HykiioHHas
Mojiensb sapa [eitsenbepra-MBanenko. 3apsa
anpa. MaccoBoe unciio sijpa. M30Tormsl.
Anbda-pacnan. DNeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
n3lydyeHue. 3aKOH paJuoaKTUBHOIO pacnaja.
OHeprus CBA3U HYKJIOHOB B sA1pe. SInepHsle
CHJIBI.
JledexT maccsl sapa. SnepHble peakuuu.
[enenue u cunTes saep.
S nepusbrit peaktop. TepmMosiAepHbIil CUHTES.
[Tpo6nembl 1 EPCIEKTUBBI SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKTHI SIAEPHON
SHEPreTHKHU.

bu6nmorexa [IOK
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DnieMeHTapHbIe YacTullbl. OTKPBITHE

MO3UTPOHA.

MeTto1b1 HaOIOACHUS U PETUCTPALIUU

3J€MEHTapHBIX YACTHII.

DyHIaMEeHTAIbHBIE B3aUMOJCHCTBUA.

EnuncTBO (DM3nYecKoit KapTHHBI MUpA.
TexHuyeckue ycTpoiicTBa U MpaKkTUYECKoe
MIPUMEHEHHUE: T03UMETP, Kamepa Bunbcona,
SIIEPHBIN peakTop, aToMHas bomOa

Hroro no pasacity
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Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1

DneMEHTBI aCTPOHOMUU U
acTpopU3UKHU

Dranbl pazButus actpoHomud. [Ipuknannoe u
MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMHUH.
Bun 3Bé3aroro HeOa. Co3pe3ausi, spKkue
3BE3/1bl, INIAHETHI, UX BUIUMOE JBUKEHUE.
Conneunas cucTtema.
Connue. ConHeuHast akTUBHOCTh. MIcTOUHHK
sueprun CoJiHIA U 3BE31T. 3BE3/BI, UX
OCHOBHBIE XapakTepUCTUKU. [luarpamma
«CTICKTPAIbHBIN KJIACC — CBETUMOCTH Y. 3BE3/IbI
[JIABHOM MOCIEA0BATENIbHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JJIsl 3BE3/1 TIIaBHOM
MOCJIeI0BaTeNbHOCTH. BHYyTpeHHee cTpoeHune
3B€31. COBpEMEHHBIE TPEACTABICHHS O
MPOUCXOKACHUH U 3BOJIoLMK COJIHIIA U 3BE3I.
OTanel )KU3HU 3BE3.
Muneunsiii [1yTe — Hama ['ajtakTuka.
Tlonoxenune n nBuxkenne CoiHIIA B
lanaxtuke. Tunsl ranaktuk. Paguoramaktuku
1 KBazapbl. UEpHBIE ABIPHI B SIpax rajJakTUK.
Bcenennas. Pacmupenue Beenennoil. 3akoH
Xa06uma. Pa3zoeranne ranaktuk. Teopust
Bbonpmoro B3peiBa. PenukroBoe usinyuyeHue.
MacmrabHast cTpyktypa Beenennoii.

bubnuoreka [{OK
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Uroro no pazneny

7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

MeraraiakTuka.
Hepeménnsie npobieMbl acCTpOHOMUU

6.1 O06o011aro1Iee TOBTOPCHHE

Uroro no pazneny
PesepBHOE Bpemst

O0600611eHre U cUCTeMaTU3allus COoIep KaHus
paznenoB Kypca «MexaHukay, «MonexysipHas
(bu3MKa U TEPMOJTUHAMUKAY,
«QnexTpoauHaMukay, «Konebanus u BOJIHbBI,
«OCHOBBI CllelIMaIbHON TEOPUU
OTHOCHUTEIILHOCTHY, «KBaHTOBas (hH3HKa,
«JIeMEHTHI aCTPOHOMHH U aCTPOPUZUKI.
Ponb ¢usuku u actpoHOMuUU B
SKOHOMMYECKO, TEXHOJIOTMYECKOH,
COILIMAIIHOW M 3TUYECKOH chepax
JeATEIbHOCTH YETIOBEKA, POJIb U MECTO
(bU3UKHU U ACTPOHOMHH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA, 3HAYEHUE
OIMCATCILHOM,
CUCTEMAaTU3UPYIOIIEH, 00BICHUTEIBHON U
MporHoctTuyeckoi GpyHKuui puznueckoi
TEOpHUH, POJib (PU3HUECKON TEOPHH B
(hopMUPOBAHUY MPECTABIEHUN O PU3NMUECKOU
KapTUHE MHPA, MECTO (PU3NYECKON KApTUHBI
MHpa B 00111eM psIly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPECTaBICHUH O
TIpUpoJIe

bubnuoreka [{OK
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OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME
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