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IHosicuuTennLHAA 3aMHCKA

PaGouast mporpamma 1o ¢u3uKe Ha YpOBEHb CpeHero oomero oopa3oBanus s ooydarommxes 10-11-x
kiaccoB ['BOY mkona Ne 484 pazpaboTaHa B COOTBETCTBUHU C TPSOOBAHUSIMH:

o ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mpuka3za MunoOpHayku oT 17.05.2012 Ne 413 «O06 yTBepkaeHUH (eaepalbHOTO
rocy/1apCTBEHHOI'0 00pa30BaTeNIbHOTO CTaHJapTa CpeIHEro o0mero oopa3oBanusm» (¢
U3MEHEHUSAMHU, BHECEHHBbIMU pHUKa3zoM Munnpocsemenus ot 12.08.2022 Ne 732);

o mpukaza MunnpocsemeHnus oT 18.05.2023 Ne 371 «O06 yrBepxkacHUH deaeparTbHON
00pa30BaTeNbHON MPOTrPAMMEBI CPEIHETO 00IIero 00pa3oBaHUNY;

o mnpukaza MunnpocemieHus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsiaka opranuzanuu u
OCYIIIECTBIICHUS 00pa30BaTEIBHON JEATSILHOCTH IO OCHOBHBIM 00IIC00pa30BaTEIbHBIM
porpaMMam — 00pazoBaTeIbHBIM IPOrpaMMaM HauyaIbHOTO OOIIEr0, OCHOBHOT'O OOIIETo U
cpenHero odmiero oopa3oBaHUs»;

e KOHIICMIIMHU MpernofaBaHus yueOHoro npeamera « Pu3nka;

e CII2.4.3648-20 «CanuTapHO-3MHIEMHOIOTHYECKIE TPEOOBAHUS K OPraHU3aIUAIM BOCIIUTAHHS
1 oOyueHus1, OTAbIXa U 03JJOPOBIICHUS AETEH U MOJIOJICKHY, YTBEPKICHHBIX TOCTAHOBJICHUEM
IJIaBHOTO caHuTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urnenndeckrne HOPMaTUBBI U TPeOOBaHUS K 00ECTICYCHHIO
0e30onmacHOCTH | (MiIu) O€3BPEAHOCTH IS YeoBeKa (PaKTOpOB cpeabl OOMTAHU,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro MJjaHa OCHOBHOI'O 001ero oopa3zoBaHus, yTBepxkaAeHHOro npukazoM ['BOY mikomna Ne
484 ot 29.08.2024 Ne344-oy «O BHECEHMM WU3MEHEHUN B OCHOBHbBIE 00pa30BaTEIbHbIC
porpaMMbl HA4aJbHOI'O , OCHOBHOT'O M CPETHEr0 0011ero 00pa3oBaHus»;

e (enepanbHOl paboueit mporpaMmbl 1o yueOHOMY MpeaMeTy «Du3nkay.

Pabovas mporpamma oprueHTHPOBaHA Ha IIeJIEBbIE IPUOPUTETHI, CHOPMYITHPOBAHHBIE B (he/iepaTbHOI
paboueil mporpamme BociMTaHus U B paboyei mporpamme Boctiutanus [’ bOY mikomna Ne 484,

W3yuenne kypca (Qu3uku yrIyOJI€HHOTO  YPOBHS — IO3BOJSIET  pealin30BaTh  3aJayd
npoecCHOHANBPHOM OpUEHTAllMM, HANpaBICHO HA CO3JAaHHUE YCIOBUW JJisi TPOSIBICHUS CBOUX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEM KaXK/IbIM 00y4aroLUMCs, KOTOPbIe HEOOXOIUMBI JIJIst
MPOJOHKEHUsT Oo0pa3oBaHMsl B OpraHu3alMsIX MNPOoPEecCHOHAIHBOIO 00pa3oBaHUsl IO Pa3IUYHBIM
($U3UKO-TEXHUYECKUM U UHXKEHEPHBIM CIIEUaTbHOCTSIM.

B nporpamme no ¢usuke onpenensiorcs MiIaHupyeMbIe pe3ylIbTaThl OCBOCHHS Kypca (GHU3UKH Ha
YPOBHE cpefHero oOmero oO0pa3oBaHMs: JIMYHOCTHBIE, METalpeAMETHbIE, IpeIMETHble (Ha
yriyonéHHoM ypoBHe). HayuHo-MeTomonornyeckoid OCHOBOW JuIs pa3pabOTKH TpeOoBaHUU K
JIMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM

pesyibTataM OO0YyYaroluXcs, OCBOMBIIMX IpOrpaMMmy MO (U3MKE HA YPOBHE CpEIHEro OOIIero
00pa3oBaHus Ha yriyOJIEHHOM YPOBHE, SIBJISETCS CUCTEMHO-/1EATEIbHOCTHBINA MOJIXO/I.

[IporpaMma 1o ¢u3rKe BKIIIOYAET:

IUIAaHUpYEMBbIE pe3yiIbTaThl OCBOEHHMs Kypca (pu3MKM Ha yriyOJIEHHOM YpOBHE, B TOM YHCIIE
IpEMETHBIE PE3YJIbTATHI M0 TO/1aM O0YUYEHHUS;

cojepkanue y4yeOHoro mpenmera «®PuszMka» MO TroxaM OOYYEHHS;

TEMAaTUYECKOE MJIAaHUPOBAHUE 10 T0JIaM 00ydeHUsI.

[Tporpamma o ¢u3nke MMeeT NPUMEPHBIH XapaKTep U MOXKET OBITh MCIIOJIb30BaHA YUUTEIIMU
(U3UKHN 17151 COCTABICHUS CBOUX pabOYMX MPOrPaMM.

[Tporpamma mo (u3MKe HE CKOBBIBAET TBOPYECKYIO WHHIMATHBY YUUTEICH U INPEIOCTABISCT
BO3MOXKHOCTH ISl PEATM3ALUH PA3THMYHBIX METOJMYECKHX IOIXOJ0B K NPEMOAaBaHUI0 (HU3UKH Ha



yri1yOJIEHHOM YPOBHE NPH YCIOBUU COXPAHEHUs 0053aTeIbHON YacTH CoJepKaHus Kypca.

du3uka Kak Hayka O HambOojee OOMMX 3aKOHAX MPHUPOJIbI, BBICTYMAs B KayecTBE y4eOHOTO
mpeaMera B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHHM 00  OKpyXaroliem
mupe. llkonpHbII Kypc GU3HKH — CHCTEeMOOOPA3yIOIMUN Ui €CTECTBEHHO-HAYYHBIX YU€OHBIX
MPEIMETOB, TIOCKOJBKY (M3MUECKHE 3aKOHBI JIE)KaT B OCHOBE IPOILIECCOB M SIBICHUN, W3y9aeMbIX
XUMHUEH, Ouojoruen, ¢usuveckor reorpadueid M acTpoHoMuel. lcmosibp3oBaHWE W aKTHBHOE
npUMeHEeHHe (U3UYECKUX 3HAHWM OINpelenuio XapakTep U OypHOE pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTHI B cepe PHEPreTUKH, TPAHCIOPTa, OCBOSHUS  KOCMOCA, TOJXYYCHHS  HOBBIX
MaTepuasoB € 3a/laHHbIMH CBoMcTBaMU. M3ydyeHne pu3nKy BHOCUT OCHOBHOM BKJIaJ B (pOpMHUpOBaHUE
€CTeCTBEHHO-HAYyYHOW KapTUHBI Mupa oOyuaromierocsi, B (OpPMUPOBAHHE YMEHUH NMPUMEHSTh
HAyYHBIA METO]I TO3HAHUS PU BHIMIOJTHECHUN UMHU YICOHBIX HCCIICIOBAHU.

B ocHOBy kypca ¢u3MKu Ha ypOBHE CpeIHEro oOIiero oOpa3oBaHUS TOJOXKEH Pl HUIACH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoea uenocmmnocmu. B cooTBeTCTBHM C HEW Kypc SBISETCS JIOTMYECKU 3aBEPIICHHBIM, OH
COJICP’KUT MaTepuall U3 BCEX pa3lenoB (DU3MKHU, BKIIOYAET KaK BOMPOCH KIIACCHYECKOW, TaK W
COBPEMEHHOW (DU3UKH.

Hoesn zenepanuszayuu. B coorBeTcTBUM ¢ Hel MaTepuan Kypca (pU3MKM OOBEIMHEH BOKPYT
dbusnueckux teopuii. Benymmum B kypce sBnsiercs (GopMHpOBaHHE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSX MaTEepPUH, BEIIECTBE U IMOJIE.

Hoes zymanumapuzayuu. EE peanusanys NpeanonaraeT HUCIONb30BAHUE T'yMaHHTApHOTO
noTeHnuana (GU3NYECKOM HayKH, OCMBICICHHE CBS3HM Pa3BUTHS (DU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MEPOBO33PCHUYCCKUMH, HPABCTBEHHBIMU M SKOJIOTHYESCKUMH MTPOOJIEMaMHU.

Hoesa npuxnaonou nanpaenennocmu. Kypc ¢uszuku yriyOn€HHOro ypoBHS MpearoJiaraet
3HAKOMCTBO C IIUPOKHM KPYrOM TEXHHUYECKHX M TEXHOJOTHYECCKHX MPHUIIOKECHUN H3yYCHHBIX TCOPUU
u 3akoHOB. [Ipu »TOM paccMaTpuBarOTCS Ha YpOBHE OOIIMX TMPEACTABICHUN MU COBpEMEHHBIC
TEXHUUYECKUE YCTPOUCTBA, M TEXHOJIOTHUH.

Hoes sxonozuzauuu  peanusyercs IOCPEJICTBOM  BBEJIEHUS  3JIEMEHTOB  COAEpIKaHMI,
HNOCBALIEHHBIX 3KOJOTMYECKMM TNpo0jeMaM COBPEMEHHOCTH, KOTOpbIE CBsS3aHBbl C Pa3BUTHEM
TEXHUKA M TEXHOJIOTHH, a Takke OOCYXACHHs MpoOIeM parMOHAIBHOTO MPHUPOJOIONB30BAHUS U
HKOJIOTNYECKOH OE30IMacCHOCTH.

OcBoeHHe conepkaHHsl TPOrpaMMbl MO (PHU3MKE OHKHO OBITh IMOCTPOSHO Ha MPUHIIUIIAX
CHCTEMHO-/ICATENIbHOCTHOTO moaxona. s ¢usukum peanmzanusi 3TUX NPUHIMIIOB OazupyeTcs Ha
MCTIONIF30BAHUH CAMOCTOSITETIPHOTO SKCIEPUMEHTA KaK IIOCTOSIHHO JISHCTBYIOMIEro akTopa yueOHOTro
npouecca. Jlng yrimyOnéHHOro YpOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO  YYEHHYECKOTO
IKCTIEPUMEHTA, BKITFOYAIONIETO (PPOHTANTBHBIC YICHUYECKHE OTBITHI TIPU W3YYEeHHH HOBOTO MaTepHhaa,
nabopaTopHble paboThl W paboThl HpakTukyma. [Ipu 3TOM BO3MOXKHBI JiBa CIl0cO0a peanu3aiiu
¢u3mueckoro mnpakTukyma. B mepBoM ciyyae mpakTHKyM mpoBoauTcs aub6o B koHie 10 u 11
KJIACCOB, JIM00 MOCJIE IEPBOTO U BTOPOTO MOIYTOAMM B KaXKJJOM M3 3THX KJ1accoB. Bropoii criocol — 310
UHTErpalus padoT MpakTHUKyMa B CUCTEMY JIa0OpaTOpHBIX padoT, KOTOpbIE MPOBOJATCS B IpoIecce
u3ydeHus paszena (temsl). [Ipu sToM moj paboTamMM MpakTHKyMa TOHMMAETCSl CaMOCTOSATENIbHOE
UCCIEOBaHUE, KOTOPOE MPOBOJAMUTCS IO PYKOBOJACTBY CBEPHYTOro, 000OIIEHHOrO Buaa Oe3
HOLIaroBOM MHCTPYKIUH.

B nporpamme mo ¢usmke cucreMa Y4EHHYECKOTO SKCIEPUMEHTa, JabOpaTOpPHBIX pPadOT U
NpaKkTUKyMa IpeJCTaBlieHa €IWHBIM NepeyHeM. BpIOOp TeMaTHKu Al 3TUX BHUJIOB YYCHHYECKHX
NPAaKTUYECKUX paboOT OCYIIECTBIAETCS YYaCTHUKAMH 00pa3oBaTENbHOTO Ipolecca HUCXOMsl U3
0COOEHHOCTEH MOYpOYHOrO TIUIAHMPOBAHWS M  OCHaIleHWs KaOuHera ¢usuku. Ilpm 3TOM
o0ecrieunBaeTcs OBIIaieHNE 00yUalONMMUCS YMEHUSMH IPOBOUTH MIPSIMBIC U KOCBEHHBIE H3MEPEHH,
UCCIIECIOBAaHUA 3aBHCUMOCTEH (M3WYECKMX BEIMYMH M TIOCTAaHOBKY OIBITOB IO IPOBEpPKE
NPeI0KEHHBIX THIIOTES.



Bonbioe BHUMaHME yaenseTcs PElIeHUIO PAcYETHBIX M KAueCTBEHHBIX 3adad. l[lpu stom s
pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO 33JIaHHOW W HESIBHO 33J1aHHOM (hHU3HUECKOM
MO/J1€JIbI0, MTO3BOJISIONINE MPUMEHSATh U3yYeHHbIE 3aKOHBl U 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjesa
Kypca, TaK U HMHTETpHUpYys MPUMEHEHHE 3HAHUN U3 Pa3HbIX pasfenoB. (s KauecTBEHHBIX 3ajad
NPUOPUTETOM SBIIAIOTCA 3aJaHusl HAa  OOBACHEHHE/NpENCKa3aHWe  MPOTEeKaHus  (U3HYECKUX
ABIIGHUH W  MPOLIECCOB B OKpY’Kalolled XU3HHU, TpeOyromue BbiOOopa (HU3MUEecKOd MOAENnu JUist
CUTYallMu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu ®I'OC COO k marepuaabHO-TEXHUUYECKOMY 00ECIIeUEHHUIO
ydeOHOro mpoiecca Kypc GU3UKH YriayOiaEHHOTO YpOBHS Ha YpOBHE CPEIHEro OOIIETO
00pa30oBaHUs TOJKEH U3y4YaThCsl B YCIIOBUSX NMPEAMETHOTO kabunera. B kabunere ¢usuku
JTOJKHO OBITh HE00X0IMMOe naboparopHoe o0opymoBaHue

JUISL BBITIOJTHEHU S YKa3aHHBIX B nporpamme no (Qu3uKe  YUYEHUYECKUX OTIBITOB,
1ab0paToOpHBIX paboT U PadOT MPAaKTUKYMa, a TAKKE JEMOHCTPAallMOHHOE 000pyA0BaHNUE.

JlemoHCcTpannonHoe o0opyaoBanue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAIIbHOMN

JIOCTaTOYHOCTHU u obecrieunBaeT MOCTaHOBKY MIEPEUUCIICHHBIX B
nporpaMmMe 1o (M3HMKE KIFOYEBBIX IEMOHCTPAIMHA JUISI WCCICIOBAHUS H3y4acMbIX

SIBIICHU U TIPOLIECCOB, SMITUPUYECKHUX U (DYHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKHX MTPUMEHEHHA.

JIabopaTtopHoe 00OpyAOBaHHE JJsl YYEHHUECKUX IMPAKTHUECKUX padoT (opMHUpYyeTcs B BHIE
TEMaTUYEeCKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIByX OOydaroLIuXcCs.
TemaTnueckue KOMILJIEKTHI JIAOOPATOPHOTo 000pYJOBAHNUS JOIKHBI OBITh TOCTPOEHBI HA KOMIJIEKCHOM
UCMOJIb30BAaHUU AHAJIOTOBBIX M IU(PPOBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX H3MEPUTEIIBHBIX
CHUCTEM B BHJIe U POBBIX JAOOPATOPUI.

OCHOBHBIMHU TENAMH W3y4deHUs: (U3UKA B 0O0IIeM 00pa3oBaHUU SIBISIOTCS: (hopmMupoBaHUE

MHTEpeca U CTPEeMJICHHs OOydaromMXCs K HAyYHOMY H3y4YEHUIO
HPUPO/IBI, PA3BUTHE UX UHTEIUIEKTYaIbHbBIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BUTHE NMPEICTABICHUN O HAYYHOM METO/€ MO3HaHUS U (OPMUPOBAHUE HCCIEA0BATEIBCKOTO
OTHOILEHUSI K OKPY’KAIOLIUM SIBJICHUSM;

(dbopMHpOBaHKHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa M3y4E€HUS] OCHOB CTPOECHMS MaTepUH
U QyH/JIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

¢dopmMHupoBaHHEe yMEHUH OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM (HU3UUECKUX 3HAHUNH U
HAy4YHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHHE TPEACTABICHUNH O poiu (U3MKHU Ui Pa3BUTHS JIPYTMX €CTECTBEHHBIX Hayk,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABIEHUN O BO3MOXKHBIX cdepax Oymayuiel nmpodeccrnoHalbHON AESITeNTbHOCTH,
CBSI3aHHBIX C (DU3HMKOM, TOJrOTOBKA K JaJIbHENUIIEMY OOYUEHHUIO B 3TOM HaIIPAaBJICHHH.

JlocTtukenne HTHUX I1eneld oOecnedrMBaeTcs pelIeHHEM CIEAYIOUMX 3ajad B Ipolecce
n3y4deHus Kypca (U3NKUA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

pUOOpEeTeHNe CUCTEMbI 3HAaHUN 00 O0IIMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYas MEXAaHUKY, MOJIEKYJIAPHYIO (DU3MKY, DJIEKTPOJAWHAMHKY, KBAaHTOBYIO (DMU3UKY M 3JIEMEHTHI
acTpo(hu3uKH;

¢dbopMHpOBaHHE YMEHUH NPUMEHATh TEOPETHUYECKHE 3HAHHS s OOBACHEHHS (PU3MUECKUX
SBIICHU B TPHUPONE W ISl TPHHITHAS MPAKTHYECKUX PpEIICHUI B MOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pPEIIeHUs Pa3IMYHBIX 33/1a4 C ABHO 33JaHHON (pru3nyecKoil MOJENbIo, 3a1ad,
NOJPa3yMEBAIOIUX CAMOCTOSITEIbHOE CO3/1aHUE (PU3NUECKON MOJAEIH, aJleKBaTHON YCIIOBHAM 3ajiauH,
B TOM YHCJIE 3371a4 MHKECHEPHOT'O XapaKTepa;

MOHMMaHHe (HU3UUYECKUX OCHOB M TIPUHIMIIOB JACUCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQJICHUE METOJAAMU CaMOCTOSITEJIbHOTO IUJIAHMPOBAHUS U TPOBENEHUS  (DU3HUYECKUX
OKCIEPUMEHTOB, aHalIM3a M HWHTepHpeTanud WHPOpMAlUM, OIpEIeNIeHUs]  JIOCTOBEPHOCTH



MOJIy4YEHHOTO pe3yJibTaTa;

CO3/IaHH€ YCIOBHM [JIsi Ppa3BUTHUSI YMEHHH IMPOEKTHO-HUCCIIEOBATENbCKON, TBOPYECKOMN
JIeSATEIbHOCTH;

pa3BuTHe HHTEepeca K cdepam mpodeccrnoHaNbHON NeSATENbHOCTH, CBA3aHHON C (QU3UKOM.

B cootBerctBum ¢ tpeboBanusimu ®I'OC COO yriyOnéHHBIA ypOBEHb HM3Y4eHHUS Y4eOHOTO
npenmera «®Dusznka» Ha ypoBHE cpenHero obmiero oOpa3oBaHMsI BbIOHMpaeTcs OOydarolUMUcH,
IUTAHUPYIOIMMU IPOAOKEHNE 00pa30BaHMUsl 110 CIENHATBLHOCTAM (DPU3HKO-TEXHUYECKOTro MpOoduIIs.

OO611ee YKrCcII0 YacoB, PEKOMEHIOBAHHBIX ISl U3yueHUs U3k (yriayOiaeHHbI ypoBeHb) — 340
yacoB: B 10 kimacce — 170 gacoB (5 wacoB B Heaemo), B 11 kmacce — 170 gacoB (5 yacoB B HEAEIIO).

[Ipemiaraemelii B mporpamme 1o (u3uKe NepeueHb JIAaOOpaTOPHBIX M MPAKTHYECKUX pPadoT
SBIISICTCS PEKOMEHJOBAHHBIM, YUUTEJNb JI€JaeT BHIOOP MpoBeieH s J1a00paTOpPHBIX paboT U OMBITOB C
y4€TOM MHIMBUAYATBHBIX OCOOCHHOCTEH 00yJYarOIINXCS.

B mporpamme mo ¢Qu3MKe KakJOro Kiacca Npeuiaraercs pe3epB BPEMEHH, OTBOAMMBIA Ha
BapUaTHUBHYIO  YacTh  NPOTPaMMBI,  COJIEp)KaHHE  KOTOpoH  (opMHpyeTcss  y4acTHUKaMHU
oOpa3oBatenbHOro mpoiecca. Jlrobas pabouas mporpamMma JOJKHA IMOJHOCTHIO BKIOYaTh B ceOs
coJiep:KaHue JaHHOUM MporpamMmbl 1o pusuke.

Jlnig peanuzanuu mporpaMMbl UCTIONIB3YIOTCS YU€OHUKH, AOMYIEHHBIE K UCIOJIB30BAHUIO MTPH
peanu3ainuyi UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTEIbHBIX MPOrPaMM HaYaIbHOTO
0011ero, OCHOBHOT'O 00IIET0, CpeiHero o0IIero o0pa3oBaHus OpraHU3aUsIMU, OCYIIECTBISIFOIIMMHU
00pa3oBaTeNbHYIO NeATeIbHOCTD, MpuKka3zoM MuHnmnpocsemieHus ot 21.09.2022 Ne 858 (c usMeHEeHUsIMU 1
JIOTIOJTHEHUSIMH ).

o ®usuka, 10 kmacc/ Msxumes I'.5., Byxosues b.b., Corckuiit H.H. mox penakuueit
[TapdentneBoii H.A., Akuronepnoe obmectso «M3narensctBo "[Ipocsemenue"»;
o ®usmka, 11 xkmacc/ Makumes I'.J1., Byxosues b.b., Hapyrun B.M. nox penakuueit
[TapdentneBoii H.A., Akimoneproe o6miectBo «M3aarenscto "[Ipocserienne ».

DJeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, AOMYIIEHHbIE K UCTIOIB30BAHUIO MIPU peaTu3aliu
UMEIOIIMX FOCYIapPCTBEHHYIO aKKPEIUTAIIUIO 00pa30BaTEIbHBIX IPOrPaMM HAYAILHOTO OOIIIETO,
OCHOBHOT'0 00111er0, cpeHero oouiero oopasosanus nprukazoM Munnpocsenienus ot 04.10.2023 Ne
738:

bubnunoreka marepuanoB ®I'UC «Mos mikona — lib.myschool.edu.ru
Conep:xxanue y4eOHOro npeamera

10 KJIACC

Pa3nen 1. HayuHblii MeTOJ NO3HAHUSA NPUPOABI

®uszuka — pyHaaMeHTanbHasi Hayka o mpupoje. HaydHblil MeToA MO3HAHUS U METOJbI
UCCIeOBaHMs PU3NIECKUX SBICHUM.

DKCIepUMEHT U Teopus B Iporecce  Mo3HaHUs — npupoabl.  HaOmronenue U
HKCIIEPUMEHT B (PU3HUKE.

Crioco0bt U3MEpEHUs (bu3HUeCKux BEJTMYHH (anamoroBsie u  1udpoBsIe
WU3MEPUTENIbHBIC TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CHCTEMBI).

[TorpentnocTn n3MepeHuit GU3NIECKUX BETUIHH (a0COIOTHAS U OTHOCUTEIbHAS).

MopnenupoBanue ¢busznyeckux  SIBIEHUMM W TpoleccoB  (MaTepHalibHas TOYKa,
abCoNMIOTHO TBEPIIOE TEJO, WAeaNbHAs KUAKOCTh, UACATBHBINA Ta3, TOUCUHBIN 3apsna). [ unoresa.
DU3NYECKUH 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTU. DU3nyecKast TEOpHUs.

Pons u mecto ¢usuku B GopMUpPOBaHUM COBPEMEHHON HAYYHOM KapTHHBI MUpa, B



MPAKTUYECKOU JIESITETbHOCTH JIIOJICH.
Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomsl, NPAKMUKyM

N3mepenne cuiibl TOKa U HANPSHKEHUS B LEMH MOCTOSTHHOTO TOKa MPU MOMOIIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HAKOMCTBO ¢ mmdpoBoil  ;aboparopueit mo ¢usuke. Ilpumepslr  u3MepeHUs
(bu3nYECKUX BEIIMYHMH MIPH MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe ABuxeHne. OTHOCUTEIBLHOCTh MEXaHUUECKOTO ABMKEeHUs. CucTema oTcuéra.

[Ipsimast u oOpaTHas 3aJa4l MEXaHUKH.

Panuyc-BekTop MaTepualbHON TOUKH, €T0 MPOEKIIMH Ha OCHU CUCTEMBI KOOPIUHAT.

TpaekTopus.

[lepememienue, ckopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) UM YCKOpPEHHUE
MaTepUaIbHOM TOYKU, WX MPOEKIMH Ha OCH CHUCTeMbl KoopiauHat. Clo)KeHue MepeMenieHud u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE TMPSMOJMHEIHOE ABUXKEHHE. 3aBUCHUMOCTb KOOPJWHAT,
CKOPOCTH, YCKOPEHHS U TIyTH MAaTePUATBHON TOYKH OT BPEMEHH H UX TPa(HKH.

CBobogHOe maneHue. YCKOpeHHe CBOOOMHOro majeHus. JIBrkeHue Tena, OpOIIEHHOTO MO
VJIJIOM K TOPHU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHS MaTepUaIbHONH TOUKH OT
BPEMEHHU U UX rpaduKu.

KpuBonuneiinoe aBuxeHue. J[BrkeHHME MaTepHaTbHOM TOYKUA MO OKPYKHOCTH. YTJOBas M
nuHenHas ckopocth. llepwoxg u dwactora oOpamenus. LleHTpocTpeMutensHoe (HOPMaIbHOE),
KacaTelbHOE (TaHTeHIINAFHOE) U TIOJTHOE YCKOPEHUE MaTepHaIbHON TOUKH.

TexHudeckue ycTpoucTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: CITUIOMETD, IBUKEHHUE CHAPSIOB,
LENHbIEe, IecTepEHYAThIE U PEMEHHBIE MTepelaul, CKOPOCTHBIE JTU(THI.

Llemoncmpayuu

Mopens  cuctemMbl  OTCU€Ta,  WJUIIOCTpAIUs KMHEMaTUYEeCKUX XapaKTePUCTHK
JIBKEHUSI.

CrocoObI KCCIIEI0BAHNS IBUKEHUIA.

NnnrocTparnus npeneapHOro nepexo/ia u i3MepeHne MrHOBeHHOM ckopocTH. [IpeobpazoBanue

JBUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe:KEHHOM ITPOCTPAHCTBE.

Habmionenue JIBHKEHUS Tena,  OpOIIEHHOTO Mol  yraioM K  TOPU30HTY U
TOPU30HTAIILHO.

Hamnpasnenue ckopocTu nmpu ABUKEHUH 110 OKPY>KHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUH, CKOPOCTEW NBMXKEHUS OJHOTO M TOTO K€ Tejla B Pa3HBIX
cUCTEeMax OTCUETa.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi, NPAKMuKym

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONPeIeTICHIS] MTHOBEHHONW CKOPOCTH.
W3mepenue yckopeHHs] NMpU MNPSMOJUHEHHOM PaBHOYCKOPEHHOM JBI)KEHHUU IO HAKJIOHHOM
MJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKECHUU.



N3mepenue yckopeHusi CBOOOAHOTO TaaeHUS (PEKOMEHIOBAHO WCIOIb30BaHUE HH(PPOBOI
nabopaTopun).

W3yuenune IBUXKEHUs Tella, OpPOIIEHHOTO TOPH30HTANBHO. I[IpoBepka THIOTE3BI O MPSAMOU
MPOMOPIUOHATIEHON 3aBUCIMOCTH MEXTY TATBHOCTBIO MOJIETA M HAYAIBHON CKOPOCTHIO TeTa.

W3yuenne NBHKEHHS Tella IO OKPYKHOCTH € IIOCTOSTHHOMW 110 MOJIYJTIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHOa 00paleHnss KOHMYECKOTO MasiTHUKA OT €r0 TapaMeTpOB.

Tema 2. /lunamuka

[lepBbiii 3akoH HproroHa. MHepumanbHble cucTeMbl OTcu€ra. [IpUMHIMI OTHOCUTEIBHOCTH
["anunes. HemnepuunanabHble CUCTEMBI OTCUETA (OIIPENETIEHHE, IPUMEDBDI).

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon

Herorona i MarepuanbHoii Touku. Tperuii 3akoH HeroToHa 11

MarepuaibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOM MacChl.

Cuna TskecTH. 3aBHCHUMOCTh YCKOpEHHUST CBOOOJHOTO TMajeHUusi OT BBICOTHI Hal
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoil mupoTsl. [BrkeHne HEOECHBIX TEN U UX CIYTHUKOB.
3axonbl Kemuiepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxkyiierocs ¢ yckopenrem. Cumna TpeHus.

Cyxoe tpenue. Cuna TpeHHUS! CKOJBXKEHHSI U CUJIa TPEHUS IOKOS.
Koadduument rpenns. Crina cOnpoTUBICHUS TPU ABMKEHUH TEJIa B XKUAKOCTH HIIH Ta3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCHUTEIILHOTO JBHKEHHUS.

Hasnenue. ['mapocratuueckoe gapieHue. Cuna Apxumesa.

TexHnueckue ycTpoicTBa U TEXHOJIOTMUYECKHUE MPOLIECCHI: MOAMLUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

HaGntonenue IBWXKEHUS TeJl B MHEPLUUAIBHBIX W HEMHEPLHUAIBHBIX CHCTEMax OTCUETA.

[IpyuHONIT OTHOCUTEIBHOCTH.

Kauenue 1ByX IUIMHAPOB Ui IIAPOB Pa3HOM MACCHI C OIMHAKOBBIM YCKOPEHHEM OTHOCUTEIIBHO
HEMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJAEHCTBYIOIIEH NMPWJIOKEHHBIX K TEJIy CHJI C IIPOU3BEIECHUEM Macchl Tela Ha
€ro yCKOPEHHUE B UHEPIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO cni1, BO3HUMKAIONIUX B pe3ybTaTe B3auMoAeicTBH Tel. M3Mepenne mace

10 B3aMMOJICHCTBHUIO.

HesecomocTs.

Bec tena npu yckopeHHOM noabéMe u nageHuu. LlenrpobexHbie

MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS TTOKOsI, KaU€HUS U CKOJIbKEHHUS.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi, npAKMuKym

W3mepenue paBHOJEHCTBYIOIIEH CHJI NpU JABMKEHHH Opycka MO HAKJIOHHOM IUIOCKOCTH.

ITpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpyCKa 10 HAKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTHU CWJI  YIOPYIOCTH, BO3HMKAIOLINX B IpYXUHE
¥ Pe3WHOBOM oOpasiie, OT uX aedopmaruu.

N3ydeHnue nBUKEHUSI CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOM Yepes JIErKuit OJIoK.

N3mepenne  koadduimenta TpeHHsI 10 BEIMYMHE  YIJIOBOTO  KoddduimeHra
3aBucUMOCTH Frp(N).



HccnenoBanne IBWXKEHHs Opycka IO HAKJIOHHOW IJIOCKOCTH C TIEPEMEHHBIM
K03 PHULIMEHTOM TPEHHUS.
W3yuenne ABMKEHHS Ipy3a Ha Bally C TPECHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomtotHo TBEpHoe Teno. llocTymarenbHoe M BpallaTesNbHOE IBUKEHHE TBEPJOTO Tea.
MoMeHT CcHIIbI OTHOCHTEIBHO OCH BpaliCHU:. IIneuo cumiwl. CnoskeHue CUJI, NMPUIOXKCHHBIX K
TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcnoBus paBHOBecus TBEPOTO Tea.

YcroitunBoe, HEYyCTONYMBOE, O€3pa3TnIHOE paBHOBECHE.
Texuuueckue yCTpOMCTBa U TEXHOJIOTHYECKUE MPOIIECCHI: KPOHIITENH,
CTPOUTEINBHBIN KpaH, peméTyaThie KOHCTPYKIUU.

Llemoncmpayuu

Y coBUs paBHOBECHS.
Bunel paBHOBecCHS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul, NpaKmMuKym

HccnenoBanue yciioBUi paBHOBECHUS TBEPAOIO TeJIa, UMEIOLIETO OCh BPAIICHHUS.
KoHcTpynpoBanne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.
N3yuenne ycTOMYMBOCTH TBEPIOTO TEJIA, UMEIOLIETO ILIOMIA/b OMOPBI.

Tema 4. 3akonwvl coXpaneHus 6 MEXAHUK

NMnynsc MaTepualbHONM TOYKHM, CHCTEMBI MaTepHalbHBIX TOueK. L[eHTp macc cucremsl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

WMmynbce cuipl M1 I3MEHEHNE UMITYJIbCA Tella. 3aKOH

COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKECHHE.

MoMeHT umnynsca MaTepualbHON TOYKU. IIpencraBienre o COXpaHEeHUM MOMEHTA UMITYJIbCa B
LEHTPAJIbHBIX MOJIAX.

PaGora cuibl Ha MajgOM M Ha KOHEYHOM IepeMelleHuu. ['papuueckoe mpencraBieHue padoThl
CUJIBL.

MonHoOCTh CHIIBL.

Kunernueckas sHeprus matepuanbHoi Touku. TeopeMa 00 U3MEHEHHH KMHETUYECKOW IHEPrHU
MaTepUAIbHOI TOYKH.

[TorenumaneHple W HenoTeHUMalbHble Ccwibl. [loTeHnmaneHas »sHepruda. lloreHumanbHas
SHEeprusi ympyro nepopMUpPOBaHHON mNpyxkuHbl. [loTeHIManbHas HHEpPrust Teaa B OJHOPOJHOM
rpaBuTaiMoOHHOM noiie. [loTeHnnanpHas 3Heprus Tejaa B PaBUTALMOHHOM II0JI€ OJHOPOJHOTO HIapa
(BHYTpH U BHe mapa). Bropas kocmuueckas ckopocTb. TpeThsi KocMUUecKast CKOPOCTb.

CBs13p pabOThl HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu CUCTEMBI Te.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHH.

Yopyrue u Heynpyrue CTOJIKHOBEHHMS.

VYpaBHenue bepHymnu i1 uAeanbHOW JKUJIKOCTHM KaK CJEACTBUE 3aKOHA COXPaHECHUS
MEXaHUYECKOW SHEPTHUH.

TexHudeckue ycTpoMCTBa U TEXHOJOTMUYECKHUE IPOLECCHI: IABMKCHHUE PAKET, BOJOMET, KOIED,
NPYKUHHBIN MTHCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHE HAa KOHbKAX.

Llemoncmpayuu



3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

N3MepeHnre MOITHOCTH CUJIBI.

W3MmeHeHue 3HepTuu Tela Py COBEPIICHUN PaOOThI.

B3anMHble npeBpanieHuss KHHETHYECKOW U MOTEHUMAIbHON SHEPTrUid IPH AEHCTBUU HA TEJIO CUIIBI
TSDKECTH U CHJIBI YIIPYTOCTH.
CoxpaneHue dHepruu mpu cBOOOHOM MMaJICHUU.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul, NpAKMUKym

H3mepenue nMITyIibca Tella 10 TOPMO3HOMY ITyTH.

W3mepenue CUilbl TATH, CKOPOCTH MOZEIIH 3JIEKTPOMOOMIIS K MOIIHOCTH CHIIbI TArH. CpaBHEHHE
U3MEHEHHUS UMITYJIbCA TeJla C UMITYJIbCOM CHIIBIL.

HccenenoBanue coXpaHeHHsI UMITYJIbCA IIPU YIPYTOM B3auMozeicTeuu. M3mepenue
KMHETUYECKOM SHEPruu Tejla 10 TOPMO3HOMY ITYTH.

CpaBHeHHE H3MEHEHUs NOTEHLUAIbHOM 3HEPTUU NPYKHUHBI C pabOTOM CHIIBI TPEHUS.
Omnpenenenne padoThI CUIIBI TPEHUS MPH IBUYKEHUU TeJIa 10 HAKJIOHHOM IJIOCKOCTH.

Paznen 3. MousekyJisipHasi pU3NKa M TEPMOJIUHAMHKA
Tema 1. Ocrno6bl MONEKYAAPHO-KUHEMUYECKOU MeopuU

OcHOBHBIE TIOJIOKEHUSI MOJIEKY IsIpHO-KHHEeTHYecKoi Teopun (MKT), ux ombITHOE 000CHOBaHUE.
Huddysusa. bpoyHoBCKoe nBMKEHHE. XapakTep ABM)KCHUS M B3aUMOJCHCTBUS YacTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPIBIX T€ U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX
Mozeneil. Macca u pazmepsl Mosiekyl (atomoB). KonnuectBo Bemectsa. [locrostHaas ABoraapo.

TernnoBoe paBHoBecue. Temmneparypa u criocoOsl €€ u3mepenust. [llkana remnepatyp Llenscus.

Mognens uaeanpHOro rasa B MOJEKYJISIPHO-KMHETUYECKOM TEOPHM: YacTHUIBl raza JIBHXKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

I"a30BbIe 3akoHBI. YpaBHeHue MenaeneeBa—Knaneiipona. AGconmoTHas Temieparypa (1Ikana
temneparyp KeneBuna). 3akon [lanmprona. M3ompoueccel B MACAIBHOM ra3e ¢ IOCTOSHHBIM
KOJINYECTBOM BelecTBa. I paduueckoe nmpecTaBieHne U30MPOoLECCOB: U30TEPMa, H30X0pa, n3o00apa.

CBsi3p MEXIy JNaBICHHEM U CPEIHEH KUHETHMYECKOM JHEpPruel MOCTYMNAaTeIbHOIO TEIJIOBOIO
JBUKEHHUS] MOJIEKYJI MJI€abHOIO ra3a (OCHOBHOE ypaBHEHHE MOJIEKYJISPHO- KHHETUYECKOW TEOpuu
WJIeaJIbHOTO Ta3a).

CBs3b abCOMIOTHON TeMIepaTypbl TEPMOJUHAMUYECKONH CHUCTEMBI CO CpeIHEH KWHEeTHYeCKOH
SHEpruei MocTynaTelIbHOTO TEIIOBOTO IBUKEHHS €€ YaCTHII.

TexHuueckue ycTpoHWCTBAa M TEXHOJIOTMYECKHE IMPOIECChl: TEPMOMETP, OapoMeTp, MOJydeHHe
HAaHOMAaTEpPHAaJIOB.

Llemoncmpayuu

Mopenu nBM>XSHUS YaCTHI] BemecTBa. Moenb

OpOYHOBCKOTO JIBHKEHUSI.

Buneopomnuk ¢ 3anmuceio peanbHOT0 OpOYHOBCKOTO ABMKEHUS. Juddy3us
JKAIKOCTEH.

Mopens onsita LTepHa.

[IpuTskeHrnE MOJIEKYIL.

Mopenu kpuctaummueckux pemérok. Habmonenue u

HCCIIe0BaHUE U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi, NPAKMUKym



HccnenoBanue mpoliecca YCTaHOBJICHHS TEIUIOBOTO PAaBHOBECHS MNPHU TEIJIOOOMEHE MEXKIY
ropsiuei U X0JIOAHOU BOJOM.

W3ydyenne wu30TepMUUECKOro Mmpoiecca (PEeKOMEHJIOBAHO  MCIOJNb30BaHHE  LHUQPPOBOI
nabopaTopun).

W3ydyeHnne HM30XOpHOro  mpoiiecca.

Wzyuenne wum3o0apHOro  mporiecca.

[TpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuka. Tennoesvie mawunol

TepMmoguHamuyeckas (TH) cucrema. 3aganue BHEITHUX YCIOBUU ISt
TEPMOJMHAMMYECKOM  cucTeMbl.  BHemmnue u  BHyTpeHHMe — mnapamerpsl.  [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBl KaK CPEJHHE 3HAYEHMsI BEIMYMH, ONMCHIBAIOIIMX €€ COCTOSHUE Ha
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauano tepmoauHamuku. CaMONpOM3BOJIbHASA pellakcalldsg TEePMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenps uaeanpHOro ra3a B TEPMOAMHAMMKE — CUCTEMA YPaBHEHMI: ypaBHeHUE MeHneneeBa—
Kitanielipona u BeIpa)KeHuUe JUIsi BHYTPEHHEN SHEPTUM. Y CIIOBHUSI IPUMEHUMOCTH ATOW MOJEIIN: HU3KAs
KOHLEHTpALUsl YacTHULl, BEICOKHE TeMIIEpaTypbl. BelpaxeHue a1 BHYTpEHHEH SHEPrUU OJJHOATOMHOI'O
UJCAIBHOTO rasa.

KBa3ucraTudeckne ¥ HECTaTHYECKUE MPOIIECCHI.

DOnemeHTapHas paboTa B TepMoauHamMuKe. Beruucinenue paboTsl o rpaduky mnpoiecca Ha pV-
Iuarpamme.

Tennmonepenaua kak crnoco0 U3MEHEHUsI BHYTPEHHEH YHEPTHUH TEPMOAMHAMUYECKON CHCTEMBI Oe3
coBepireHus padoTel. KoHBEKIHsI, TEIIOMPOBOAHOCTD, U3JIyUEHHUE.

KonnuectBo Temnotel. TermnoéMKocTh Tena. YenbHas U MOJSpHas TEMIO0EMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. YjaenbHas TemioTa CropaHusi ToIUiMBa. Pacd€r koauyecTBa TEIUIOTHI MPHU
terutonepenaye. [lonstue 06 aguadaTHoM mpoiiecce.

[lepBpiii 3ak0H TepMOAMHAMHUKHU. BHyTpeHHsis sHeprus. KommdecTBo TEruioTsl M paboTa Kak
MepbI I3MEHEHUS BHYTPCHHEH SHEPTUU TEPMOIUHAMUIECCKON CUCTEMEI.

Bropoit 3akoH TepMOIWHAMHUKHU ISl paBHOBECHBIX MPOIIECCOB: Uepe3 3aJlaHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOJMHAMHUYECKONH CHUCTEMBl TPOXOIUT €AWHCTBEHHas ajauabata. AOcomoTHas
TeMIieparypa.

Bropoli 3akoH TepMOJWHAMUKH JIJII HEPABHOBECHBIX IPOIECCOB: HEBO3MOXHO IepeaaTh
TEIJIOTY OT Oojee XoJIogHOro Telna K Oosiee Harperomy ©O0e3 kommeHcanun (Kmaysumyc).
HeoOpaTuMOCTh IPUPOTHBIX TPOIECCOB.

[Tpuniune! nerictBug TernoBbix MamuH. KITJI. Makcumansrnoe 3nauenue KII/. [ukn Kapho.

DKOJIOTUYECKHE acCIeKThl HCIOJBb30BAHNS TEIUIOBBIX JIBHTaTesield. TerioBoe 3arps3HCHHE

OKPYKaroIlEe Cpebl.
TexHuyeckue ycTpoiicTBA M TEXHOJOTHYECKHE TMPOIECCHl: XOJOJUIBHUK, KOHIUIMOHED,
JM3eTIbHBIA M KapOIOPATOPHBIN JBUTATENH, TapoBas TYpOWHA, MONYYCHHE CBEPXHH3KHX TEMIIEpaTyp,
YTUIU3AlUS  «TEIUIOBBIX» OTXOAOB C HCIOJIB30BaHHEM TEIJIOBOTO Hacoca, yTUTU3AUs
OMOOpPraHMYeCKOro TOIUIMBA JUISI  BBIPAOOTKH

«TETIJIOBOW» M AJIEKTPOIHEPTHH.

Llemoncmpayuu

W3MeHeHue TemnepaTypbl Ipu aquadaTHuecKoM paciuupeHun. Bo3ayiHoe oruuso.
CpaBHeHue yJenbHBIX TeI0éMKOCTel BemmecTB. Crioco0b

WU3MEHEHHUS BHYTPEHHEN DHEPIHUH.

HccnenoBanue aguabdatHoro npouecca. KomnbrorepHsie



MOJIEJN TETVIOBBIX JBUTATENCH.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul, NpaKMuKym

N3Mmepenune ynenbHOM TemoéMkocTu. MccnenoBanue

rpoiiecca OCThIBaHuUA BenlecTBa. VccnenoBanue

aaunabaTHOTO MmpoIiecca.

Nzydenue B3aMMOCBSI3U SHEPTUU MEXMOJICKYJIIPHOTO B3aHMOJIEHCTBUS U
TEMIIepaTypbl KUTICHUS KUJIKOCTEH.

Tema 3. Azpezammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u  koHueHcanus. Vcmapenume u  kumeHue. YJenbHas  TeIIOTa
napooOpa3oBaHusl.

Hacepiiiennple 1 HeHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCUMOCTb IUIOTHOCTH U JIaBJICHUS
HACBIIIEHHOTO Tapa OT TEeMIepaTypbl, WX HE3aBUCUMOCTh OT 00BEMA HACBIIIEHHOTO TMapa.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JIaBJICHUS B )KUKOCTH.

BnaxnocTs Bo3iyxa. AGCOIIOTHASA M OTHOCUTEIIbHAS BIaXKHOCTb.

Tépnoe Tteno. Kpucramiuueckue u amopgHble Tena. AHU30TPONHUS CBOWCTB KpPUCTAJLIOB.
[TnaBnenue u kpucramuMzanus. ¥ aesbHas TerioTa niaasieHus. Cydoaumanus.

Hedopmaruu TBEpHOrO Tena. Pactsbkenne m cxarue. Chosur. Moayns FOmra.

[Tpenen ynpyrux aedopmarnuii.

TeroBoe pacmMpeHue >XUIKOCTEH W TBEPABIX Tell, 00bEMHOE W JIMHEHHOE pacUIupeHHeE.
AHTapMOHHM3M TEIUIOBBIX KOJIEOaHHMI 4acTHUI[ BEIECTBA KaK MPUYHMHA TEIJIOBOTO pacIIMpeHwus Tel (Ha
Ka4eCTBEHHOM YPOBHE).

IIpeoOpa3oBanue »sHepruu B  (Ha30BBIX Iepexojax.

VYpaBHeHHE TEIIOBOro OanaHca.

[ToBepxHocTHOe HaTshkeHHe. KoaduiMeHT MOBEPXHOCTHOTO HaTsbkeHus. KanmwmnspHbie
saBJeHUd. /{aBieHune o NCKpUBIEHHON MMOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlanmnaca.

TexHu4eckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: KUJIKUE KPHUCTAIUIbl, COBPEMEHHbIE
MaTepuaibl.

Llemoncmpayuu

TennoBoe pacmmpenue. ColicTBa

HACBIILICHHBIX I1apOB.

Kunenne. Kurnienre npu NnOHMKEHHOM JIaBICHUH.
N3mepenne cuiibl TOBEPXHOCTHOTO HATsKEHUSI. ONBITHI C
MBIJIBHBIMH TIEHKAMH.

CMaunBaHUe.

Kanunnsipuele siBneHus.

Moaen HEHbIOTOHOBCKOM KUIKOCTH. CIIOCOObI
HW3MEPEHHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHHUS KPUCTAJUIMYECKOTO BellecTBa. Buabl
nedopmariuii.

Hab6mronenne manbix aedopmariuii.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, NpaKmMuKym

N3yueHune 3akOHOMEPHOCTEN UCTIapEeHUs] )KUAKOCcTeN. M3mepenue
YAEIbHOU TEIUIOTHI IIJIaBJICHUS JIbJA.



N3ydeHne CBONCTB HACHIILIEHHBIX MTApOB.

W3mepenue a0CoIIOTHOM BIIQXKHOCTH BO3QyXa W OLEHKAa  Macchl  IapoB
B TIOMEIIICHUH.

N3mepenue ko3 punmenta moBepXHOCTHOTO HATsHKEeHUs . M3mMepenue

moayins FOwnra.

HccnenoBanue 3aBUCUMOCTH J1e(OpMaliy PE3MHOBOTO 00pasiia OT MPUIIOKEHHONW K HEMY CHJIBL.

Pa3nen 4. DiaekTpoanHaAMHKA
Tema 1. dnekmpuueckoe noe

DnekTpu3anus Tea U e€ IpOosABICHUS. DIEKTPUUYECKU 3apsia. [[Ba Buaa 31IeKTpUIeCcKuX 3apsaaoB.
[IpoBOHUKYM, NIHUAJIEKTPUKU M TOJYNPOBOJAHUKU. DJIEMEHTAPHBIM SJIEKTPUUYECKUM 3apsia. 3aKoH
COXPAHEHHUs dJIEKTPUYECKOTO 3apsa.

B3aumopeiictBue  3apsimoB.  Toueunsle 3apsiabl.  3akoH — Kynona.

Onektpuueckoe noje. Ero aeiicTBue Ha 3IeKTpUYECKUE 3apsiibl.

Hamnpspk€aHocTs  anekTpuveckoro  mousid.  [IpoOHbI  3apsia.  JIuHMM — HanpsHKEHHOCTH
ANIeKTpUYecKoro nosst. OQHOPOIHOE FNEKTPUUECKOE ITOJIE.

[ToTreHmanbHOCTHL 3JIEKTPOCTATHYECKOTO TIOJISL. Pasnocts IIOTEHIMAJIOB H
HanpspkeHue. IloTeHuumanbHas 2Heprus 3apszga B - dJeKTpocTaTHdeckoM moisie.  IloTeHnman
aJIeKTpocTaTuyeckoro mojis. CBA3b HANpPsXKEHHOCTH IMOJIE M PAa3HOCTH IOTEHIMAIOB IS
AIIEKTPOCTATUYECKOTO MO (KaK OJHOPOJHOT0, TaK U HEOJHOPOAHOTO).

[IpuHuuMn cynepno3uuuu 3JIeKTPUIECKUX MOIEH.

ITone Toweunoro 3apsga. Ilome paBHOMepHO 3apspkeHHOW cdepsl. Ilome paBHOMEpPHO

3apspKeHHOro 1o o0béMy mapa. Ilome paBHOMEpPHO 3apsKeHHOW OECKOHEYHOH IIOCKOCTH.

Kaptunsl nMHUN HanpspKEHHOCTH ATUX MOJIEN M DKBUITIOTEHIUAIBHBIX IOBEPXHOCTEH.

IIpOBOIHMKY B HJIIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aps/IOB.

JIMDIEKTPUKN B AJIEKTPOCTATUYECKOM IToJie. JIMdiIeKTpuuecKass MPOHUIAeMOCTh BELIECTBA.

Konnencarop. DNeKTPOEMKOCTh KOHJICHCATOpA. DNeKTpOEMKOCTh TUIOCKOTO
KOHJIEHCATOpa.

[MapamnensHoe COC/IMHCHUE  KOHJCHCATOPOB. [TocnenoBarensHOE COeTMHEHHE
KOHJICHCATOPOB.

DHeprust 3apspKeHHOT0 KOHIGHCATopa.
JIBU>KeHHe 3apsKEHHON YaCTHUIIBI B OJHOPOJHOM DIIEKTpUYEecKoM moie. TexHuueckue
YCTPOKMCTBA U TEXHOJOTHYECKHE MIPOIIECCHI: AIIEKTPOCKOTI,
AIIEKTPOMETP, ANIEKTpOCTAaTHIECKast 3aIunTa, 3a3eMIICHHe AIIEKTPOIIPHOOPOB,
KOHJIeHCaTOpbl, TeHepaTop Ban ne ['paada.

Jlemoncmpayuu

Y CTpoCTBO M MPUHIMIT IEHCTBHS JJIEKTPOMETPA. DIEKTPUIECKOE

ITOJIC 3apAKCHHBIX MIAPHUKOB.

DNEKTPUUECKOE T0JIE IBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpoctaruueckoro reuepatopa (Bau ne I'paada). IlpoBoanuku B

JNEKTPUYECKOM II0JIE.

DnexTpocTaTUyecKas 3aluTa.

YCTpolCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSSHHOW U MEPEMEHHON EMKOCTH. 3aBUCUMOCTh

NMEKTPOEMKOCTH IIIIOCKOI0 KOHAEHCATOpa OT IUIOIIAA IUIACTHH,
pacCTodHuA MCIKIY HUMHU U ,Z[I/IBJIGKTpI/I‘-IeCKOI\/'I MMPOHUIIACMOCTHU.

OHeprus 3JIeKTPUIECKOro MO 3apsHKEHHOTO KOHACHCATopa. 3apsiaka

U pa3psika KOHAEHCATOpa Yepe3 PeE3UCTop.



Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi, NPAKMUKyM

OneHka cuj B3aUMOJICHCTBHS 3apsyKEHHBIX TeJl.

Habmroienue mnpeBpailleHusi SHEPIUU 3apsDKEHHOTO KOHJEHCATOpa B DHEPTHI0 U3IYYCHHS
CBETOJINO/1A.

N3yuenue npoTekanus TOKa B IIEMH, COJEpKaIlleld KOHACHCATOP.

Pacnipenenenne pasHOCTH MOTEHIMANIOB (HAMPSKEHUS) TPH MOCIEA0BATEILHOM COCTMHEHUH
KOHJICHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA Yepe3 Pe3UCTOP.

Tema 2. IlocmosanHbll IIeKMPUYECKUTL HOK

Cuuia Toka. [IocTOosIHHBIHI TOK.

VYcnoBus CyliecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUUECKOro TOKa. VMCTOUHMKM TOKA.
Hanpsoxkenue U u D/1C.

3axon OMa JU1s yyacTKa LemH.

DNEKTPUUECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTh COITPOTUBIIEHHUS OJJHOPOIHOTO MPOBOJHUKA OT €r0

JUIMHBI U IIJIOLIA/IM [TOTIEPEYHOI0 CEUEHUs. Y IETIbHOE CONPOTHUBIIEHUE BEIIECTBA.

[locnenoBarenbHOE,  MapajUleIbHOE, CMEIIAHHOE  COEAMHEHHE  IPOBOJHUKOB.  Pacuér
Pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasuma Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH [[xoyms—JIenna.

MomHOCTh  3JEKTPUUECKOr0 ToKa. TermaoBass MOIIHOCTb, BBIAEISEMas Ha PE3UCTOPE.

O/1C u BHYTpPEHHEE COMPOTUBICHHE HCTOYHHMKA TokKa. 3akoH Oma ajs MONHOM (3aMKHYTOM)
IIEKTPUYECKON Lienu. MOIIHOCTh HCTOYHHKA TOKa. KOpoTkoe 3aMbIKaHME.

Konzaencarop B ienu NocTOSIHHOTO TOKA.

TexHnyeckue ycTpOHCTBA M TEXHOJIOTMUECKUE IPOLECCHI: aMIEPMETP, BOJBTMETP, PEOCTaT,
CYETUHK DIIEKTPUUECKOU DHEPIUM.

Llemoncmpayuu

W3mepeHue cuiibl ToKa U HalpsiKEHUsL.

I/ICCJ'IC)IOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKa OT HAIIPAKCHHA OJId PE3HUCTOpA, JIaMIIbl HAKAJIMBAHUA
Y CBETOAMO/IA.

3aBUCHUMOCTD CONIPOTUBJICHUA MUITMHAPHUYICCKUX ITPOBOAHUKOB OT JJIMHBI, IJIOIIAAX IMOMCPEUYHOT'O
CEUYeHHUS M MaTepuana.

HCCJ’IC}IOB&HH@ 3aBUCUMOCTH CHJIBI TOKAa OT COIIPOTHUBJICHUSA IIPU IOCTOAHHOM HAIPSAKCHHU.

ITpsmoe m3mepenue DJIC. KopoTkoe 3aMblkaHHe TalbBaHUYECKOTO 3JIEMEHTa U OLIEHKa
BHYTPEHHEI'O CONPOTHUBIICHHUS.

CriocoObl coeIMHEHUs! UCTOYHUKOB ToKa, D/1C Oatapeit.

HccnenoBanue pa3HOCTH TOTEHIIMATIOB MEXKTY ITOJIF0OCAMH UCTOYHHKA TOKA OT CHITBI TOKA B TIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi, nPAKMUKym

HccnenoBanue CMEIAHHOTO COEIMHEHUS pe3UCTOPOB. M3Mepenne

yII€IbHOTO COIPOTUBIIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U151 JIAMIIbl HaKaJIUBaHUA. Y BEJIMUEHHE

Ipeziena U3MEpEeHus amnepMeTrpa (BOJIbTMETPA).

N3mepenue O/1C u BHYTpEHHETO COITPOTUBIIEHHUS HCTOUHUKA TOKA.

HccnenoBanune 3aBucuMoct OJIC ranbBaHMYECKOrO 3JEMEHTAa OT BPEMEHM IIPH KOPOTKOM
3aMBIKaHHH.

HccnenoBanue pa3HOCTH NOTEHLIUAIOB MEXKIY ITOJII0CAMU UCTOYHHKA TOKA OT CUJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HON MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.



Tema 3. Toku 6 pazniuunvix cpeoax

DnekTpruyeckas MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JJIEKTPOHHAs MPOBOJMMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TeMIiepaTrypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuueckuid TOK B Bakyyme. CBoICTBa 3JIEKTPOHHBIX Iy4KoB. IlomynpoBogHUKH.
CobcTBeHHast ¥ TPUMECHAs POBOIUMOCTD MOJIYTIPOBOAHUKOB.
CgoiicTtBa p—n-niepexona. IlonynpoBoHUKOBBIEC PUOOPHI.

DONEeKTpUYECKUH TOK B AJIEKTPOJIUTAX. OJIEKTPOJUTHYECKAs JIUCCOLMALIUS.
OnekTponn3. 3akoHbl Dapajest 17151 JJIEKTPOIU3a.

OnexTpuueckuid ToK B ra3ax. CaMOCTOSTENIbHBII U HECAMOCTOSTEIbHBIA pa3psl.
PaznuuHble THIIBI CaMOCTOATENBHOTO paspsaa. Mosnus. [lna3ma.

TexHuueckue ycTpoHcTBa M MPAKTUYECKOE NMPUMEHEHHUE: ra3opa3psaHble JIAMIIbl, 3J€KTPOHHO-
JdydeBas TpyOKa, TIOIYINPOBOJHUKOBBIE NPUOOPHI: OHOA, TPAH3HCTOP, (OTOAMON, CBETOAMOM,
rajpBaHKa, paQMHUPOBAHNE ME/IH, BHITUIABKA ATIOMHHHMS, JICKTPOHHAS MUKPOCKOTIHSI.

Llemoncmpayuu

3aBUCUMOCTh COITPOTUBIICHUSI METAJIOB OT TeMIiepaTypsl. [IpoBogumMocTs
ANEKTPOJIUTOB.

3aKoHsI AnekTpoauza Papazes.

HckpoBoii pa3psii 1 MpOBOAMMOCTD BO3yXa.

CpaBHeHHE TPOBOAUMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB. OHOCTOPOHHSIS
MIPOBOJIUMOCTb JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi, npaKMuKym

HaGmronenue snexrponmsa.

W3mepenue 3apsiia OTHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TemrnepaTypbl. CHATHE BOJIBT-
aMIEepHOI XapaKTepUCTUKU AUOA.

Du3n4ecKuil IPAKTHKYM

CriocoObl m3MepeHus: (U3NYECKUX BEJIUYMH C MCIOJIb30BAHHUEM AaHAJIOTOBBIX M LU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHUCTEM. AOCONIOTHBIE U OTHOCUTENbHbBIE
MOTPENIHOCTH U3MepeHu Ppu3ndyeckux BeanurH. OIeHKa rpaHyI] TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, WCCICIOBAHWNA 3aBUCUMOCTEH (U3UYECKUX BEIIMYHWH,
IpoOBEpKa  MPEAJoKEeHHBIX  Tumore3  (BbIOOp M3 pabOT,  OMNHUCAaHHBIX B TEMaTHYECKHX
pazzenax «Y4eHHYeCKUi 3KCIIEpUMEHT, Ja00paTopHbIe pabOoThI, TPAKTUKYM).

MexnpeaMeTHble CBA3H

Wzyuenmne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce ocymiecTBisieTCsl ¢ yu€TOM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBSA3EH C KypcaMHM MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpadpuu 1
TEXHOJIOTHH.

Mesicnpeomemusle NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MeMO008 HAYYHO20 NO3ZHAHUA:
SBIICHUE, HAy4YHBIM (akT, TUnore3a, Qu3MYeckas BeIUYHMHA, 3aKOH, TEOPHs, HaOJIIOIEHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHHUE, MOJEIb, HU3MEpPEHHE, IOTPEITHOCTH H3MEPEHUH, W3MEPHUTCIIbHBIC
npuOopsI, U(poBast 1adopaTopHsl.

Mamemamuxa: Pemenue cucrems! ypaBHeHuil. Jlunelinas ¢pyHkuus, napadona, rumnepbosa, ux
rpadukd W CBOWCTBa. TpHroHOMeTpHYecKHe (YHKIMH: CHHYC, KOCHHYC, TAaHTCHC, KOTAaHICHC,



OCHOBHOC TPUT'OHOMETPUUCCKOC TOXIACCTBO. BGKTOpBI " UX IDPOCKOHWH HAa OCH KOOpAMWHAT, CIOKCHHC
BEKTOPOB.

Buonozua: Mmexanuueckoe IBUKEHHE B KUBOI npupoje, muddy3us, 0cMOC, TEMI00OMEH KUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOWIEH Cpeibl, yTUiIn3auus OHOOPraHWYeCKOro TOIIMBA
JUI BBIPAOOTKHU «TEIUIOBOW» U 3JIEKTPOIHEPIHH, IOBEPXHOCTHOE HATSHKEHUE U KaMJUIAPHbIC SIBICHUS
B IIPUPOJIE, DJIEKTPUUECKUE SBICHUS B )KUBOU IIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHHME BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAs Macca, IOIy4eHHEe HAaHOMATEPHAIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEll, KUJIKOCTEH U T'a30B,
KUJKUE KPUCTAJUIBI, DJIEKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJUTHYECKAsl JUCCOLMALINA,
raJIbBaHHUKa, SJIEKTPOHHAsI MUKPOCKOIIHS.

T'eozpaghus: BaxxHOCTb BO3/1yXa, BETPbI, 6apOMeTp, TEPMOMETP.

Texnonozua: npeodpazoBaHuE [BUKEHUI C HCHOJB30BAHUEM MEXAHU3MOB, YU€T CyXOro u
KUJKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUMM (KPOHILUTEHH, perieryaTrble KOHCTPYKLHUN),
MCII0JIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKH B TEXHUKE (TUPOCKOII, BOAOMET U APYTUe), IBUraTellb
BHYTPEHHEI0 CropaHusi, napoBass TypOuHa, OBITOBOM XOJIOJWIBHUK, KOHAMULMOHEDP, TEXHOJIOTUU
IIOJIyYE€HUSI COBPEMEHHBIX MAaT€pUaJIOB, B TOM 4YHCIE HAaHOMAaTepUalIOB, U HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYeCKass  3aluTa,  3a3€MJIGHHE  JIEKTPOIpPUOOPOB,  ra3opaspsiAHble  JIaMIIBL,
HOJIyIIPOBOIHUKOBBIE TPHOOPHI, TaIbBaHUKA.

11 KJIACC

Pa3nen 4. DaexkTpoamHaMmmuka
Tema 4. Macnummnoe none

B3anmopeiicTBre MOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOe moje. Bekrop
MarHuTHOM MHAYKIMH. [[pruHIMN cynepno3umuyu MarHUTHBIX MoJIeld. JIMHUM MarHUTHOW MHTYKLIUH.

MarautHoe T10Jie TPOBOJAHMKAa C TOKOM (TIPSMOTO TPOBOJHUKA, KAaTYIIKU U KPYrOBOTO
BuTKa). OnbIT Dpcrena.

Cuna Amniepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenma, e€ HampaBleHHE U MOAYyJb. JIBIDKeHHME 3apsHKEHHOW YacTHIBI B
OJIHOPOJTHOM MarHuTHOM moJje. Pa6ora cumnsl JlopeHiia.

MarnuTHoe 1osie B BemiecTBe. DeppoMarHeTHku, napa- i TuaMarHeTUKH.

TexHu4eckue ycTpoucTBa U TEXHOJOTHUECKHUE MPOIIECCHI: TPUMEHEHNE TTOCTOSTHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJICKTPOABHUTATENh SIKOOM, YCKOpHTENN >SJIEeMEHTaAPHBIX
YacTHII.

Jlemoncmpayuu

KapTtuna nuHMIA MHIYKIMM MarHUTHOTO MOJIS MOJIOCOBOTO M IMOJIKOBOOOPA3HOI'O MOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHMI MarHUTHOM MHIYKLUH IOJISI JUIMHHOTO MPSMOTO NMPOBOJHUKA U 3aMKHYTOI'O
KOJIBIIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3anMopeicTBre 1ByX MPOBOJIHHUKOB ¢ TOKOM. Cuita

Awmmepa.

HetvictBue cuibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

Habmoienue nuxkeHus mydka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMnI AeCTBUS 3JIEKTPOM3MEPUTENBHOTO MPUOOpPa MAarHUTOAIEKTPUIECKOW CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul, nNpaKmMuKym



HccnenoBanue MarHuTHOTO MOJIS IOCTOSTHHBIX MAarHUTOB. MccienoBanue CBOMCTB
(beppOMarHeTHKOB.

HccenenoBanue nelicTBYs MOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM. M3mepenue
cuibl Amrepa.

I/I3yquI/Ie 3aBUCUMOCTH CHUJIbI AMnepa OT CHJIBI TOKA.
Onpe;[eneHHe MarHUTHOM HWHAYKIOWH Ha OCHOBC U3MCPCHUA CUJIbI AMHepa.

Tema 5. InekmpomazHumnan uHOyKuus

SIBnenne AneKTpoMarHUTHOM uWHAYyKHMU. [loTok BekTopa MarHuTHOW wuHAYKIUK. C
MHAYKIHMU. 3aKOH 3JIeKTpOMarHuTHOM MHAykuuu Papanes. BuxpeBoe snekrpuueckoe nose. Toku
dyko.

OJIC nHayKUMM B IPOBOJHUKE, ABUXKYILIEMCS B OJHOPOJHOM MarHUTHOM mnosje. [IpaBuiio

Jlenna.

NunyktuBHocTh. Karymika HMHAYKTMBHOCTM B L€NM [OCTOSSHHOTO TOKa. SIBieHHe
camounaykuu. 3/1C caMonHayKIUU.

DHeprusi MarHUTHOTO TOJs KAaTYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IoJIe.

TexHuueckue ycTpoMCTBa M TEXHOJOTMYECKHME MPOLECCHl: MHAYKIIMOHHAS I€4Yb, COJICHOUJ,
3alMTa OT JICKTPU3ALMHU TEJ NMPHU JBUKEHUN B MATHUTHOM T10J1€ 3€MIIH.

Llemoncmpayuu

HabmntoneHue siBiIeHUs 31€KTPOMarHiTHON HHAYKIIMH.

Uccnenosanue 3apucumocty J/]C MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MTOTOKA.
IIpasuio Jlenua.

[Tanenue maruuTa B allOMUHUEBON (MeIHOI) TpyOe. SIBneHue

CaMOMHAYKIUU.

Nccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUS CUIIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, NPaKMUKym

HccnenoBanne  sBIE€HUS  DJIEKTPOMAarHUTHONM  MHJIYKIUH.

OnpeneneHve HMHAYKIUMUM  BUXPEBOTO  MArHUTHOTO  TIOJIA.

WccnenoBanue siBIeHNUsS CAMOMHTYKIUH.

C6opka MoJIeNn 3JIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3nea 5. Konte6anus u BoJIHBI
Tema 1. Mexanuueckue Konebanusn

Konebarenbnas cuctema. CBOOOJHBIE KOJIEOAHMS.

I'apmonunueckue koneOanus. KuHemarndyeckoe M AMHAMHYECKOE ONMHCAHHE. DHEPreTHdYecKoe
ONMCAaHHWE (3aKOH COXPAHEHUS MEXaHUYECKOM »JHepruu). BpIBOg IUHAMHYECKOIO OINUCAHUS
rapMOHHYECKHUX KoJeOaHUI U3 X IHEPreTUYECKOTr0 U KHHEMATUYECKOTO OMMCaHUS.

Amrmntyaa u ¢aza koneOanuil. CBs3b aMIUIMTYAbI KoJIeOaHUIT HCXOAHOM BEIMYMHBI C
aMIUTUTYAaMHU KoJIeOaHu# e€ CKOPOCTH M YCKOPEHHUS.

Ilepuon u wyacrora konebanuil. Ilepmon ManbIx CBOOOIHBIX KoJeOaHH MaTeMaTHUECKOTO
MasTHUKA. [leprnon cBOGOAHBIX KOJIEOAHNH NPYKUHHOTO MAassTHHUKA.

[Tonarue o 3aryxaromux KoyebaHusx. BwiHyxkaeHHble koneOanus. Pe3zonanc. PezonancHas
KpHBas. BiausiHue 3aTyxaHus Ha BHJI Pe30HAHCHOW KPUBOW. ABTOKOJIEOAHUSL.

TexHnyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: METPOHOM, 4achl, Kadesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.



Llemoncmpayuu

3amuch K01ebaTeIbHOTO JABHKCHHUS.

Habmonenue HE3aBUCUMOCTH nepuoja  MajbiX  KojcOaHMW ~ Trpy3a Ha HHUTH
OT aMIUTATY/IbI.

HccnenoBanue 3aryxarolux KojeOaHWH W 3aBUCHMOCTH II€pHOJA CBOOOIHBIX KOJEOaHUil OT
CONPOTHUBIICHHUSL.

Hccnenosanue kosjebaHuii rpy3a Ha MACCHBHOM MPY)KUHE C 1ETbI0 (OPMUPOBAHHUS
npe/CTaBICHUN 00 HIeaTbHONU MOJICIH MPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTHHU TP KOoJIeOaHUsIX Ipy3a Ha npykuHe. MccnenoBanue

BBIHYK/ICHHBIX KOJICOaHHUH.

Habmrotenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul, NPAKMUKYM

N3mepenue neproga cBOOOAHBIX KOIEOAHUI HUTSHOTO U MPY>KUHHOTO MasiTHUKOB. M3yueHue
3aKOHOB JBW)KECHHUS Tela B X0/ KosieOaHUI Ha yIpyrom MojBece.

Nzyuenune nBuxenns HUTIHOTO MasTHUKA. [[peoOpazoBanue

OHCPI'YH B IIPY>KUHHOM MassTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIBI 3aTyXarOKX Konebanuii. ViccienoBanue
BBIHYKJICHHBIX KOJICOaHUH.

Tema 2. InekmpomazHummusle Koaedanus

Konebatenbubiii  koHTYp. CBOOOIHBIE OSIEKTPOMAarHUTHBIE KOJI€OAHUS B  HJICATHLHOM
KosiebarenbHOM KoHType. @opmyina TomcoHa. CBsI3b aMITIIUTY bl 3apsiia KOHIEHCATOpa C aMIUIUTYI0H
CHUJIBI TOKA B KOJI€0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUHU B H/I€ATbHOM K0JIeOaTeIbHOM KOHTYPE.

3aryxarolye IeKTPOMarHuTHbIe KoseOaHus. BeIHYX/I€eHHBIE AIEKTPOMAarHuTHbIE KOJeOaHMsI.

[lepemenHbIil TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYHOE U ACHCTBYIOIEE 3HAYCHHE
CHJIBI TOKA ¥ HAIIPSDKEHUS IIPU PA3TIMYHON (hopMe 3aBUCHMOCTH IMIEPEMEHHOTO TOKa OT BPEMEHHU.

CuHyconganbHbI NepeMeHHbId TOK. Pe3ucTop, KOHAEHCATOp M KaTylllka WHIYKTUBHOCTH B
LIENY CUHYCOUJAJIBHOTO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUH.

Wneanbubiit  Tpancpopmarop. IlpomsBoxacTBo, mnepenadya M MOTpeOSeHHE 3IEKTPUUECKOM
DHEPIHH.

OKOJIOTUYECKHE PpUCKH TIIPU NPOU3BOACTBE IIIEKTpOo3HEpruu. KynbTypa HCIONIB30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHnuyeckue ycTpoHCTBAa M TEXHOJOTMYECKHE MPOLIECCHI: IEKTPUUYECKUNA 3BOHOK, T'€HEpaTop
NIEPEMEHHOT0 TOKA, IMHUHU JIEKTponepeaay.

Llemoncmpayuu

CB00OOIHBIE 2JIEKTPOMArHUTHHIE KOJIEOaHNUS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJ€OAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuusuiorpaMMel AJIEKTPOMArHUTHBIX KosieOaHui. ['eneparop

HE3aTYXaOLUX 3JEKTPOMAarHUTHBIX KoJieOanuil. Mozens

JJIEKTPOMAarHUTHOTO T€HEPATOpa.

BrIHyX1€HHBIE CHHYCOHUIaIbHBIE KOJIEOaHusI.

Pe3ucrop, karyika THAIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOTO TOKa.

Pe3onanc pu IIOCJIEI0BATEIBEHOM COEIVHEHUU pesucropa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

VYCeTpoicTBO M IPUHITUT ACHCTBUS TpaHchopMaropa. Moaenb



JIUHUY JIEKTPOIIepeIayuu.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul, NpaKMuKym

Nzydenue Tpanchopmaropa.

HccnenoBanue MEPEMEHHOTO TOKAa  4Yepe3  IOCJIEJOBaTEIIbHO COCTMHEHHBIC
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HaGmroieHune 31eKTpOMarHMTHOTO Pe30HaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHble 80JIHbL

Mexannueckrue BOJIHBL, YCJIOBHsS HUX pacrpocrpaHeHus. llomepedHble M MpPONOJIBHBIE BOJIHBI.
Ilepuon, ckOpocTh pacHpOCTPaHEHUs W AJAuHA BOJIHBI. CBOMCTBA MEXaHMYECKHMX BOJIH: OTPaXKCHHE,
nperoMIIeHue, HHTephepeHIHs U AudpaKIus.

3ByK. CkopocTh 3ByKa. I pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3Byka. lllymoBoe

3arpsI3HEHUE OKPYKAIOLIEN CPEbl.

DJeKTpOMarHuTHbIE BOJIHBI.  YCJIOBHA  M3JIYy4YEHUS  DIIEKTPOMATHUTHBIX BOJIH.

Bzaumnas OpHUCHTalus BEKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHC.

CBoiicTBa SJICKTPOMArHuTHBIX BOJIH: OTpaXxCHUeC, IMpECIOMJICHHUC, noJjrsipu3lanus,
uHtepdpepenimst u  gudpaknus llkama DJIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne
3JIEKTPOMArHUTHBIX ~ BOJIH B TEXHUKE U OBITY.

[IpyuHUMOBl  paguoCBA3M U TeleBUAEHUs. Panuonoxanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHudeckue yCcTpoHcTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTBI, pajap,
panuonpHEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-neus, ynbTpa3BykoBas JUarHOCTHKA B TEXHUKE
Y MEJIULIUHE.

Llemoncmpayuu

OO6pazoBanue 1 pacpoCTpaHEHUE MOMIEPEYHBIX U TTPOI0JIBHBIX BOJH. KoseOotomeecs: Teno Kak

HCTOYHHUK 3BYKA.

3aBHCHUMOCTBD JIJIMHBI BOJIHBI OT YacTOThI Kojiebanuil. Habmonenue

OTpaKEHHSI U TIPEIOMIICHHS] MEXaHWYeCKUX BOJH. HaOmronenue

nHTepOEPEHINH U TUPPAKIUU MEXaHHUECKUX BOJTH. AKYCTUYECKHAN

pe30HaHcC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHUE.

HaGmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILTUTY/I0M U 4acTOTOM KoneOaHuil.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, NPETOMIICHUE, OJSpU3aIus,
mubpakus, MHTepQEepeHIus.

O6nHapyxenne HHPPaKpPacHOTO U YIbTPAPHOIECTOBOTO U3ITYICHUH.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomul, NpAKMUKym

N3yueHne napaMeTpoB 3BYKOBOM BOJIHBI.
N3yuenue pacripocTpaHEeHMs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka
[IpsiMonuHeitHOe pacnpocTpaHEHHWE CBeTa B OAHOpoAHOW cpexae. Jlyd cBera.
To4euHbIil HICTOYHUK CBETA.
OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHUsI cBera. llocTpoeHne W300paKEHUN B ITIOCKOM



3epkaie. Cpepruueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCONIOTHBIA IMOKa3aTelb IMPETOMIICHHUS.
OTHOCUTENBHBIN MOKa3aTesb npenoMieHus. [IocToSHCTBO YacTOThI CBETa U COOTHOIIEHUE JJIUH BOJH
IIPU [1EPEXO0/I€ MOHOXPOMATUUECKOTO CBETA YEPE3 IPaHMILY pa3ieia IByX ONTHUECKUX Cpel.

Xon myueii B mpu3Mme. Jlucnepeus cBera. CiiokHBIN cocTaB Oenoro ceta. LIger.

ITonHoe BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi NoJIHOr0 BHYTPEHHETO OTPayKEHUSL.

Cobuparone U pacceuBarolue JuH3bl. ToHkas nuH3a. DOKyCHOE pacCTOSHME M ONTHYECKAs
CWJIa TOHKOM JMH3bl. 3aBUCUMOCTHh (DOKYCHOTO PpACCTOSHUSA TOHKOM cpepuueckoii TUH3BI OT e
FEOMETPHUH U OTHOCUTENILHOTO MOKAa3aTelsl MPeIOMIICHUSI.

®dopmysia TOHKOW JIMH3BIL. YBEIWYEHHE, JaBaeMoe JIMH30M XOJ Jiy4ya, MPOIIEAIIEro JUH3Y MO
MIPOM3BOJIBHBIM YIJIOM K €€ TJIaBHOIM onTudeckoi ocu. IlocTpoeHue m3o0pakeHHil TOUKU U OTpe3Ka
IPSMO B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX M UX CUCTEMaX.

OnTrueckue npudopsl. Paspematomnias ciocobHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOM ONTHKHU.

BonroBas ontuka. MHTepdepenius cBera. KorepeHTHBIC MCTOYHUKH. Y CIOBHS HAOIOICHUS
MaKCHMyMOB U MHHHMYMOB B HHTEP()EPCHIIMOHHOW KapTHHE OT JIBYX KOT€PEHTHBIX HMCTOYHHUKOB.
[Tpumeps! KJ1acCUYECKUX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakius ceera. udpakimonHas pemérka. YcCiloBUe HAOMIOACHUS TIaBHBIX MaKCHMYMOB
IIpU MaJCHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKLIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLIECChl: OYKH, JIyIa, NEpPUCKOII, (poToammapar,
MHUKPOCKOII, TIPOEKIIMOHHBIN amnmapaT, IpOCBETJIEHNE ONTHKHU, BOJIOKOHHAsI ONTHKA, AU(PaKLINOHHAS
peréTKa.

Llemoncmpayuu

3akoHbI OTpakeHus cBeta. MccnenoBanue

MPETOMJIEHHUS CBETA.

HaGmronenue moaHoro BHYTpeHHETO OTpaskeHus. Moiesib CBETOBO/IA.
HccnenoBanue xoaa CBETOBBIX MTYYKOB YEPE3 MIIOCKOMAPAIUICIBHYIO IJIACTUHY U MPU3MY.
HccnenoBanue cBoiicTB n300pakeHU B TMH3aX. Mojenu
MHKPOCKOIIA, TEJIECKONA.

HaGmonenne  wHTepdepeHnmm  cBera.

HaOmroieHne 1BETOB TOHKUX  IUIEHOK.

Ha6mronenue qudpakiumum cera.

N3yuenue nudpaxinmonnoit pemérku. Habmonenue

T paKIMOHHOTO crieKkTpa. Habmonenue aucnepcun

CBeETa.

Habmroienue nonsipu3auu cBeTa.

[IpuMeHeHne NoIAPOUIOB Il U3YUEHHUS] MEXaHUUECKUX HapPsKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi, npAKMUKym

W3mepenne mokaszaresst IpeoMIICHHS CTEKJIA.

HccnenoBanmne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI OT BEIIECTBA (HA MpPUMEPE KUIKUX
JIUH3).

N3mepenue poKyCcHOTO pacCTOSIHUS paccenBaromux JuH3. [lonydenue

M300pakeHUs B CUCTEME M3 TUIOCKOTO 3epKajia U THH3bL. [lonmyueHue

N300pakeHMs B CUCTEME M3 JIBYX JIMH3.



KoHncTpynpoBanue TenecKOmu4ecKuX CUCTEM.

Ha6monenue mudpaxium, uaTepdepeHIny u noysipu3anuu ceera M3yuenue nonspusaluu cBera,
OTPaXEHHOTO OT MOBEPXHOCTH AMAJIEKTPHUKA. M3ydueHue nurepdepeHnu J1a3epHoro n3nydeHus
Ha JIBYX LLIEJSIX.

Habmonenue qucnepcun.

Habmronenue u uccnenoBanue 1uppakiMoHHOTO criekTpa. VizmMepenue

JUIMHBI CBETOBOI BOJIHBI.

[lonyuenue CIIEKTpa  H3Iy4YCHHUS CBETOAMO 1A Opyd  MOMOIIM  JU(paKIMOHHON
PEIIETKH.

Paznen 6. OcHOBBI clleHAIbHOI TEOPUHM OTHOCUTEJILHOCTH

I'panuubpl IPUMEHUMOCTH  KJIacCUYECKOM MexaHuku. [locTynarsl crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOW uHTepBail. [Ipeobpa3zoBanus JlopeHua. YciioBue MPUUYMHHOCTH.
OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPAILLEHUE JIUTHBI.

DHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISITUBUCTCKON YAaCTHUIIbl. DHEPTUs IOKOSL.

TexHuueckue YCTpOﬁCTBa U TCEXHOJOTHYCECKUC IIPOLECChI: CIITYTHHUKOBBIC HpI/IéMHI/IKI/I,
YCKOPUTEJIN 3apsAKCHHBIX YaCTHLI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul, NpaKmMuKym

OnpeneneHre HMITYyJIbCa W OHEPrUU PEISTUBUCTCKUX dYacTUL (mo ¢doTorpadusiM TpekoB
3apsHKEHHBIX YaCTULl B MAHUTHOM IIOJIE).

Pa3nes 7. KBanToBas puzuka
Tema 1. KopnycKyaapho-6011060ii oyanuzm

PaBHOBecHOe TerioBoe M3MydeHHE (M3JIydeHUE aOCONIOTHO YEPHOTO Tena). 3aKOH CMEIEHUs
Buna. ['nnoresa I1nanka o kBaHTax.

®oTOHBI. DHEPrHs U UMITYJIbC (POTOHA.

®otordpdexr. OnbiTel A.I'. CroneroBa. 3akoHbl ¢oTtodddexra. YpaBHeHHe DWHIITEHHA UIs
doroaddekra. «Kpacnas rpanuna» porosddexra.

JlaBnenue cBeta (B YaCTHOCTH, JIaBJIEHWE CBETa Ha aOCOJIFOTHO TOTJIOMIAONIYIO U a0COJIFOTHO
oTpakaroliyto nosepxHocts). OnbiTe [1.H. Jlebenena.

BonnoBsle cBoiicTBa uactui. Boxnsl ne bpoitna. [nuna Bonusl ge bpoitnst u pasmeps! obiactu
JIOKaJIM3alluy ABMKYIeHcs JacTuipl. KoprmycKkynsipHO-BOIHOBOM Ayanu3Mm. [ludpakius 371eKTpOHOB
Ha KpHCTaJulax.

Crnenuduxka n3mepenuit B Mukpomupe. CootHolenus Heonpeaenéunoctei ['elizendepra.

TexHuuyeckue YCTpoOICTBA M TEXHOJOTHYECKHE IPOLIECCHI: CIEKTPOMETP, (POTORIEMEHT,
dboTogaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas 6arapesi, CBeTOAHO/I.

Jlemoncmpayuu

@013 PeKT Ha YyCTaHOBKE C IIMHKOBOU MJIaCTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

WccaenoBanue
3aBUCHMOCTH
COTPOTUBJICHUS
MOJIYIIPOBOIHUKOB OT
OCBEIIIEHHOCTH.
Csetoauon. Conneunas



Oarapesl.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPaKmuKym

Hccnenoanue poropesucropa.
N3mepenue nocrosuuoi [lnanka Ha ocHoBe uccnenaoBanus Gotodrddexra. Uccnenopanue
3aBUCHMOCTH CHJIbI TOKA Y€PE3 CBETOAHMO] OT HAIIPSHKCHHUS.

Tema 2. @uzuxa amoma
OmeITEL [0  UCCIEIOBAHUIO CTPOCHHUS aroma. [lmanerapnas MOJIENb aromMa

Pesepdopna.

[Mocrymarer Bopa. M3nydenue u morniomieHne (OTOHOB IMPHU IMEPEXOAE aToMa C OJHOTO
YPOBHSI SHEPTUU Ha JAPYTOM.

Bunel cnextpoB. CrekTp ypoBHEH sHEpruu aroma Bojiopoaa. CrioHTaHHOE U

BBIHYKJICHHOE U3JIlyueHHe cBeTa. Jlazep.

TexHuuecKkue yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLIECCHI: CIIEKTPAJIbHbIA aHAIU3
(criekTpocKom), Ja3ep, KBAHTOBBI KOMITHIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna. HaGmronenue

JMHEHYATHIX CIIEKTPOB.

Y CTpOWCTBO ¥ ICUCTBUE CUETUNKA MOHU3UPYIONTUX YacTull. OnpeeeHue JUTUHBI
BOJIHBI JIA3EPHOTO U3ITy4CHHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, NPaAKMUKym

HabmtoeHune nuHeRvaToro cexkTpa.
Hccnenosanue CIEKTpPa  Pa3peXEHHOIO aTOMapHOIo0  BOAOpPOJAa U H3MEpPEHHue

nocrossHHOM Punbepra.

Tema 3. Du3zuka amomnoz20 A0pa u INEMEeHMAPHBIX YACMUY
Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apsan sapa. MaccoBoe uuncino siipa. M3oromnsr.

PannoakTtuBHOCTE. AJbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-pacmaj.
[Mamma-uznydenue.

3aKkOH PpaaUMOAKTHUBHOIO pacnaza. PanuoaktuBHble wu30oTOnbl B mpupoge. (CBoiicTBa
MOHM3UPYIOIIETO U3TyYeHUs. BiusHue painoakTUBHOCTU Ha >KMBbIE OpraHu3Mbl. EcrecTBeHHbIH (oH
n3nydyenus. Jlozumerpus.

DHeprus CBSA3U HYKJIOHOB B siipe. SaepHbie cuiibl. JledexT Mmacchl aapa.

Snepuble peakuuu. Jlenenue u cunTe3 saep. AnepHele peakropsl. IIpoGiemsbl yrpasiseMoro
TEPMOSAEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKTHI PA3BUTHSA SACPHOU DHEPIETUKH.

Meroasl perucTpanyy U UCCIE0BaHUs JIEMEHTAPHBIX YaCTHULL.

@yHIaMEHTAIBHBIE  B3aUMOJCHUCTBUA.  bapvOHBI, ME30HBI UM  JICNTOHBIL

IIpencraBnenne o CranmapTHod Mojenu. KBapk-TitooHHas Mojenb aapoHoB Pusnka 3a
npenenamu CrannaptHoit mogenu. TéMuas matepus u TéMHas sHeprusi. ETMHCTBO pu3nueckoit

KapTHHBI MUDA.
TexHudeckue yCTpPOWCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: O3UMETpP, KaMepa DBuibcoHa,
SJICPHBIA PEAKTOpP, TEPMOSICPHBII peakTop, aTOMHasi 00M0a, MAarHUTHO- PE30HAHCHAs! TOMOTpadusl.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, npaxmuxym MccnenoBanue
TpeKoB yacTull (1o rotoBeIM (hoTorpadusim). MccnenoBanue paanoakTMBHOTO hoHA
C UCIIOJIb30BaHUEM J03UMeTpa. M3ydueHue moriaoneHus 0eTa-4acTril A IFOMUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHI

Otanbl pa3BUTUA acTpOHOMHUHU. [IpUKIagHOE M MHPOBO33PEHUECKOE 3HAUYEHHE ACTPOHOMUH.
[TprMEeHUMOCTH 3aKOHOB (PU3UKU J1J151 00BACHEHUS MPUPOJIbI KOCMUYECKUX OOBEKTOB.

MGTOI[IJI ACTPOHOMHYCCKUX HCCJIGIIOB&HI/Iﬁ. COBpeMeHHBIG OIITUYCCKHUEC TCIJICCKOIIHBI,
panuoTeNecKONbl, BHEATMOC(HEpHAsk aCTPOHOMHUSI.

Bun 3Bé€3nH0ro HeGa. Co3Be3nus, sipkue 3BE3/bI, MIIAHETHI, UX BUAUMOE JIBIKeHHe. CoaHeuHas

CUCTEMA.

Comnnne. ConneyHast akTUBHOCTb. MicTounuk suepruu CoJiHIa U 3BE3/.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. [[narpamMma «CHeKTpalbHBIH KJIAaCC — CBETHMOCTBHY.
3BE3/1bI TJIABHOM MOCIENOBATEIbHOCTU. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOM
MOCJIEI0BAaTEIbHOCTH. BHyTpeHHee cTpoenue 3B€37. COBpEMEHHBIE IPEICTABICHUS O TPOUCX0KICHUU
u 3Bosouuu CosiHLa ¥ 3BE3]1. DTarbl )KU3HU 3BE3 L.

Muneunsiii [1yTs —Hama ["anaktuka. [lonoxenue u nuxxenne Connua B ['anaktuke.
Tunel ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIe AbIPHI B SAPAX FATAKTHK.

Bcenennas. Pacmupenue Bcenennoi. 3akon Xa00ma. Pasz0eranue rajgaxkTuk.
Teopus bonbioro B3peiBa. PenukroBoe n3irydeHue.

Macmitabnass  ctpykrypa  Bcenmennoil.  Meraranaktuka.

Hepewénnplie mpo6iieMbl aCTPOHOMUM.

Vyenuueckue nabnrooenus

HabGmonenus 3BE3qHOr0 HebGa HEBOOPYKEHHBIM TJIA30M C HUCIHOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUW NJIsl OIpeNeeHHs] TMOJIOKEeHHUs] HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO MaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moymapus 1 sipkue 3BE3/bI.

Habmonenus B teneckon JIyHbl, TIaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTLICHHIA.

Du3nYecKUH NPAKTUKYM

CnocoObl u3MepeHus: (U3NYECKUX BETUYHMH C HCIONb30BAHHEM aHAJIOTOBBIX U IU(POBHIX
U3MEPUTENbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCHTEIbHBIC
MOTPEIIHOCTH U3MepeHuil puznueckux BennyuH. OLeHKa TpaHuIl OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, WCCICIOBAHUNA 3aBUCUMOCTEH (U3UYECKUX BEIIMYHWH,
MpOBEepKa TPEUIOKEHHBIX THUIMOTe3 (BBIOOp W3 paboOT, OMHCAHHBIX

B TCMAaTUYCCKUX pasJjiciiax «YYeHUYEeCKUMN OKCIICPUMCHT, J'Ia60paTOpHBIC pa6OTLI, HpaKTI/IKyM»).

O0o0maroniee noBTOpeHne

OO6001eHre U cHCTeMaTu3alus COJEp)KaHUs pasfenoB Kypca «MexaHuKay,
«MonekynsipHas (U3MKa W TEPMOAMHAMUKa», «DIEKTpoAuHamMuKay, «KoyebaHus W BOJIHBDY,
«OCHOBBI CIENIUMAILHON TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas (usnkay,

«DNEMEHTBI aCTPOHOMMHU U aCTPOPUIUKIY.

Ponbs ¢usuku m acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJOTMYECKOU, COIMAIbHON M ATUYECKON
cepax IeATEIPHOCTH YEJIOBEKa, POJb M MECTO (U3MKM M aCTPOHOMHUH B COBPEMEHHOW HAayYHOMH
KapTHHE MHUpPA, 3HAUYCHHE ONMHUCATENbHON, CHCTEMATU3UPYIOLIEeH, OOBSICHUTENIEHOW U IPOTHOCTUYECKOM
¢yHkuuit ¢pusznveckoil Teopuu, poib (UIUUECKON Teopud B (OPMHPOBAHWUU NPEACTABICHUN O
¢u3nueckoil KapTUHE MHUpPA, MECTO (U3UYECKON KapTUHBI MHpa B OOIIEM pSAJy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX IIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H



Wzyuenne kypca ¢usuku yrayonéHHoro ypoBHsS B 11 kiacce ocymiecTBiseTcss ¢ y4€ToM
coJiepKaTeNbHbIX MEXIPEAMETHBIX CBA3EH C KypcaMM MaTeMaTHKH, OMOJIOTMU, XUMUH, reorpadpuu u
TEXHOJIOTMH.

Mesicnpeomemnvie nonamus, c6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HAY4YHBIH (aKT, THUIOTe3a, (QHU3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHUE,
9KCIIEPUMEHT, MOJEIMPOBAHHE, MOJENb, M3MEpPEHHE, IMOTPEIIHOCTH H3MEPEHUH, W3MEepUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuxa: Pemenue cucrembl ypaBHeHUH. TpuroHomerpudeckue GYHKUUH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO. BEKTOPHI U UX MPOEKIUH
Ha OCH KOOPJIUHAT, CIIO’KEHHE BEKTOPOB. [Ipon3BoHbIe 31eMeHTapHbIX GyHKIui. [Ipu3znaku momxobus
TPEYroJIbHUKOB, OIPEAEICHUE IUIOMAIHU IIOCKUX GUryp 1 00bEMa Tell.

Buonozus: >nekTpudeckue sIBICHUS B XKUBOW NPUPOAE, KoJIeOaTeNbHbIE ABUKEHUS B KHUBOM
IOPUPOJE, DKOJIOTMYECKME PUCKA IIPM IPOM3BOJICTBE  DIJIEKTPOOHEPIUH, DIIEKTPOMArHUTHOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpenbl, yJIbTPa3ByKOBas JUAarHOCTUKA B MEAMLIUHE, OINTHUYECKHUE SIBICHUS
B KUBOU IIPUPOJE.

Xumusn: CTpPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJLINYECKasi CTPYKTypa TBEPABIX TEJl, MEXaHU3MbI
00pa30BaHus KPUCTAIIIMYECKONH PEIIETKH, CIIEKTPAIbHbINA aHaIN3.

T'eocpagpua: marHuTHbBIE MOIIOCA 3€MIM, 3aJ€XKH MAarHUTHBIX pPyH, (oTochéMKa 3eMHOMI
MOBEPXHOCTH, cericMorpad.

Texnono2ua: NpuMEHEHNE TOCTOSTHHBIX MarHUTOB, AJIEKTPOMAarHuTOB, 3JIEKTPOABUTaTENb SK0OH,
TeHEepaTop MEPEMEHHOr0 TOKA, MHAYKLIMOHHAS [1€4b, IMHUU JIEKTPOIepeiad, JEeKTPOABUTaTeNb, paiap,
paavonpuEéMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-nieus, ynbTpa3ByKoBasi AUarHOCTHKA B TEXHUKE,
NPOEKLMOHHBIN armnapar, BOJOKOHHAs ONTUKA, COJIHEYHasi 6aTapesi, ClIyTHUKOBbIE IPUEMHUKHY, sJiepHast
SHEPIeTHKA U YKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHA.



I[lnanupyemMsble pe3yJibTATHI OCBOEHHS MPOrPAMMBbI
OcBoenne yaeOHOTO npeamera «Dusnka» Ha yPOBHE CPeHETo 001ero oopa3zoBanus (0a30BbIi YPOBEHB)

JIOJDKHO 00ECTIEYHTh TOCTIDKEHHE CIIeTYIOMINX TMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JInyHoCTHBIE pe3yabTAThI

JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS yueOHOTro npeamera «Pu3uKay JOIDKHBI OTpaKaTh TOTOBHOCTD U
CIOCOOHOCTh 00YYaIOLINXCSl PYKOBOACTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEN MO3ULIMEH JTMUYHOCTH,
CHCTEMOM IIEHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUH, COOTBETCTBYIOIINX
TPaJULIMOHHBIM LIEHHOCTSIM POCCUIICKOr0 00I11€CTBa, pAaCIIMPEHHE KU3HEHHOT'O ONbITa U OIbITa
JIEATEIbHOCTH B IIPOLIECCE PeAIN3aLMU OCHOBHBIX HAIIPABJICHUIN BOCIIUTATEIIBHON AEATEIbHOCTH, B TOM
YHUCJIE B YAaCTHU:

1) rpakaaHCcKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKTAHCKOMN MTO3UIIUK 00YUYAIONIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO YJICHA
POCCHICKOro 00IIIEeCTBa;

IMPUHATHUC TPAAUITHMOHHBIX O6H_Ie‘leJ'IOBe‘IeCKI/IX FYMAaHUCTHYCCKUX U NCMOKPATUICCKUX HeHHOCTCfI;

TOTOBHOCTb BECTH COBMECTHYIO JIEITETLHOCTh B MHTEPECaX rPaskJaHCKOT0 00IIeCTBa, y4acTBOBAThH B
CaMOYIpaBJIEHUU B 00pa30BaTeIbHON OpraHU3aliu;

YMCHUC BSaHMOHeﬁCTBOBaTB C COqUaJIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C UX Q)YHKHI/IHMI/I n
Ha3HA4YCHUCM,

TFOTOBHOCTh K T'YMaHUTapHOU M BOJIOHTEPCKOU JIEATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHUS:
c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1TaHCKON UIEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K FOCYIapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUIICKUX YYEHBIX B 00JIACTH
(GU3MKH U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLICHUBATL CUTYyallUIO U IPUHHUMATL OCO3HAHHLIC PCILICHUA, OPUCHTUPYSACH HA MOPAJIbHO-
HPABCTBCHHBIC HOPMEBI U ICHHOCTHU, B TOM YHUCJIC B ACATCIBHOCTH YUCHOIO;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;
4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYast 3CTETUKY HayYHOT'O TBOPUECTBA, MPUCYILETro (PHU3UIECKOM
HayKe;



5) Tpy10BOrO BOCIIUTAHUSA:

MHTEPEC K Pa3InuHbIM chepam npohecCHOHAIBHOMN IESATEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKON U
TEXHUKOM, yMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOp Oynymieil npodeccuu u pealn30BbIBaTh COOCTBEHHBIE
KM3HEHHBIC TUIAHbI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1acTH (PU3KUKHU HA MPOTSKECHUN
BCEH JKU3HHU;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTB IKOJOTHUECKON KYJIbTYPhl, OCO3HAHUE TII00ATBHOI0 XapaKTepa SKOJIOTUISCKUX
npo0Jem;

IJIAHUPOBAHUE U OCYILIECTBJICHUE JIEMCTBUI B OKPYKAIOILEH CpElie HA OCHOBE 3HAHUS LIEJICH
YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue ONbITa ACSITEILHOCTH YKOJIOTHUSCKON HAMPABICHHOCTH HA OCHOBE UMEIONITUXCS 3HAHUHN T10
buzuke;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznyecKoil HayKu;

OCO3HAaHUEC ICHHOCTHU Haquoﬁ ACATCIIbBHOCTHU, TOTOBHOCTDb B IPOLIECCEC NU3YUCHU (1)I/I3I/IKI/I OCYHICCTBJIATDH
IMMPOCKTHYIO U UCCIICAOBATCIIbCKYIO JCATCIbHOCTE MHANBUAYAJIbHO U B T'PYIIIIC.

MetanpeamMeTHbie pe3yabTaThl
Ilo3naBaTenbHbIE YHUBePCAJIbHbIE YUeOHbIE AeiCTBUS
ba3oBble Jornueckue nelcTBUs:

e CaMOCTOSITENHFHO (POPMYIMPOBAThH U AKTYaIM3UPOBATH IPOOIIEMY, pacCMaTPUBaTh €€
BCECTOPOHHE;

e OIpEAENATH 1eNU ASITebHOCTH, 337aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;

e BBUIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSIX;

e pa3pabaThIBaTh IUIAH PElIEHUs IPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

e BHOCHUTb KOPPEKTUBBI B AEATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OLIEHHUBATh PUCKU MOCIIEICTBUMN AEATEIBHOCTH;

e KOOPAMHHUPOBATH U BBHINOIHATH padOTy B YCIOBUSAX pPealbHOI0, BUPTYAIBHOIO U

KOMOHMHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble ucciienoBatTe/IbCcKe 1eiicTBUA.

e BIIAQJICTh HAYYHOU TEPMUHOJIOTHEH, KITIOUEBBIMU MOHATUAMH U METO1aMU (PU3UUECKON HAYKH;

e BJIAJIETh HABBIKAMH Y4E€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOM AESATENBHOCTU B 00JIACTH
($u3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METO/I0B PEIICHUS
3aja4 GU3NYECKOTO COAEPKAHMS, TPUMEHEHHIO PA3JINYHBIX METO/I0B MIO3HAHMS;



e BIIAQJICTh BUIAMU JICATEILHOCTH TI0 TIOJTYYECHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUYCOHBIX CUTYallUsAX, B TOM YUCIIE TIPU
CO3JIaHUU Y4EOHBIX MTPOCKTOB B 00J1aCTH (HU3UKH;

e BBUBJIATH IPUYMHHO-CJICICTBEHHBIE CBSA3H U aKTYAIM3UPOBATH 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
peleHusI, HAXOAUTh APTYMEHTBI JJIs1 JIOKA3aTeIIbCTBA CBOMX YTBEPKIACHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

e AHAIM3HMPOBATH MOJYYCHHBIC B XOJI€ PEUICHUS 33/1a4H PE3yJIbTaThl, KDHTUYECKH OLICHUBATH UX
JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

e CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a]]aul B 00pa30BATEIBHOM JIEATEILHOCTH, B TOM
qHcIe PHU U3YYeHUH (PU3HKH;

e J1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATH IPHOOPETCHHBIN OIIBIT;

e yYMETb NEPEHOCUTH 3HAHUA MO (PU3UKE B MPAKTUUECKYIO 00JIaCTh KHU3HEACATEIbHOCTH;

e yYMEThb MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

e BBIJIBUTaTh HOBBIC HJICH, NIPEJIAraTh OPUTHHAIILHBIC ITOIXO/IBI M PEIICHUS;

e CTaBUTH MPOOJIEMBI U 3a/Ia4H, JIOMYCKAIONINE AIbTEPHATHBHBIC PEIICHHUS.

PatGora ¢ undopmanmeii:

e BJIAJIETh HaBBIKAMU MOJIy4YE€HUS MH(POpMaK (PrU3NYecKOro coepKaHus U3 UCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IIOUCK, AHAIIN3, CHCTEMATU3ALUIO U
MHTEpIpeTaHio MHPOPMALIMK Pa3IMYHbIX BUJOB U (DOPM MPEICTABICHMUS;

e OIICHMBATh JOCTOBEPHOCTh HH(POPMALIUY;

e HCHOJIb30BaTh CPEACTBA UH(POPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B pELIEHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTraHU3allMOHHBIX 33/1a4 ¢ COOJII0ICHMEM TpeOOBaHHH
SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, pECypcocOepeKeHusl, MPAaBOBBIX U 3THYECKUX
HOPM, HOpM MH(OPMAITMOHHON 6€3011aCHOCTH;

e CO3/1aBaTh TEKCThI (PU3UUECKOIO COJIEPKAHNS B Pa3IMUHBIX (pOopMaTax ¢ yueTOM Ha3HAYEHUS
uHOpMaIUU U LIEIeBOI ayIUTOPHH, BEIOUpasi ONTUMAIbHYIO (OpMY IPEACTaBICHUS U
BHU3yaJIN3aL1H.

KOMMyHI/IKaTHBHI)Ie YHHUBEPCAJIBbHBIC y‘-leﬁl—ll)le JeCTBUA:

e OCYILECTBJIATH OOIIEHNE HA YPOKaxX (PM3UKH U BO BHEYPOUHOU JESATENIbHOCTH;

e pacro3HaBaTh NMPEANOCHUIKA KOHQIUKTHBIX CUTYAIUI U CMAT4aTh KOH(DIUKTHI;

e Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHMUSI C MCIOJIb30BAHUEM S3bIKOBBIX CPEJICTB;

e TIOHMMATh M UCHOJIB30BAThH MPEUMYIIECTBA KOMAHAHON U MHIMBUAYAIbHONU PabOTHI;

e BBIOMpATh TEMAaTHUKY U METOJIbl COBMECTHBIX JAEUCTBUI C YUETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEHN KaXKJ10T0 4JI€Ha KOJUIEKTHBA;

e TIPUHHMATH IIEJIM COBMECTHOM €ATEIbHOCTH, OPraHU30BbIBAaTh U KOOPJUHUPOBATH IEHCTBUS MO
€€ JIOCTH)KEHUIO: COCTABIIATh IUIAH AEMCTBUM, paclIpeesaTh POJIM C yYETOM MHEHUN
Y4aCTHUKOB, OOCYXKIaTh pPe3yIbTaThl COBMECTHOU paboThI;

e OIICHMBATh KQUECTBO CBOETO BKJIA/Ia M KAXKIOr0 YJaCTHUKA KOMaH/bI B OOIIHMI pe3yIbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

e TIpe/uIaraTh HOBBIE POEKTHI, OLIEHUBAThH UAECH C NO3ULMH HOBU3HbI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

e OCYILECTBJIATH O3UTUBHOE CTPATETMYECKOE ITOBEJEHHUE B PA3JIMUHbIX CUTYaLUAX, IPOSIBIIATh
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS

Camoopranmn3anus:



e CaMOCTOSITENIFHO OCYIIECTBIISATH MO3HABATEIBHYIO JESATENLHOCTD B 00JIaCTH GUBUKH U
ACTPOHOMUU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,

e CaMOCTOSTEJIBHO COCTABJIATH IUIaH PELICHUSI PACUETHBIX M KAUECTBEHHBIX 3a/1a4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON paObOTHI C y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTECHUI;

e J1aBaTh OILIEHKY HOBBIM CUTYaIIHSsIM;

e pacUIMPATH PaMKH y4eOHOro ImpeaMeTa Ha OCHOBE JIMUYHBIX MPEINOUYTEHU;

e JIeTIaTh OCO3HAHHBINA BHIOOD, apTyMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32
peuieHue;

e OIICHUBATH IPHOOPETEHHBIN OTIBIT;

e crnocobcTBOBaTh GOPMUPOBAHUIO U MTPOSBICHUIO APYAULIUU B 00JIaCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBINA YPOBCHbD.

CﬁMOKOHTpOJIb, IMOUMOHAJIbHBLIA HHTEJLJIEKT:

e J1aBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;

e BIIAQJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JICHCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;

e HCHOJIb30BaTh MPUEMBI PEQIIEKCUU JUIsl OLIEHKH CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

e YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 10 UX CHUKECHHUIO;

e IIPUHUMATb MOTUBBI U apI'yMEHTBI APYIUX [IPU aHAIU3€ PE3YJIbTATOB IEATECIBHOCTH;

e TMPUHHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTATKU M JJOCTOWHCTBA;

e IIPUHUMATh MOTHUBBI U aPI'yMEHTBI APYIUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

e TpU3HABATh CBOE IPABO U MPABO JIPYIUX HA OLIMOKH.

B npouiecce nocTikeHNs TMUHOCTHBIX PE3YJIbTaTOB OCBOCHHS POTrpaMMbl IO (PU3UKE AJIs1 YPOBHS
cpeaHero o01ero oopa3oBaHus y 00y4aroMXcsl COBEPIICHCTBYETCS IMOLMOHAIBHBIA HHTEIUIEKT,
npeJnoiararouii ¢OpMUPOBAHHOCTD:

e CaMOCO3HAaHMS, BKJIIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE YMOIIMOHAILHOE COCTOSTHHE,
BUJIETH HAMPABJICHHS PAa3BUTHUS COOCTBEHHOI SMOIIMOHATIBHOU Chepbl, ObITh YBEPEHHBIM B
ceoe;

e CaMOpETyJIHMPOBAHMSI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32
CBOC€ IIOBCJICHUC, CHOCO6HOCTB a)IaHTI/IPOBaTBCﬂ K OMOIIMOHAJIBHBIM U3MCHCHUSAM U HpOS[BJ'IfITI)
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBAITUH, BKITFOYAOIIEH CTPEMIICHHE K IOCTHIKEHUIO ISJIA U YCIIEXY,
ONITUMU3M, UHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;

e DOMIIATHH, BKJ'IIO‘IaI-OHIeﬁ CHOCO6HOCTB IIOHUMATh OMOIIMOHAJIBHOC COCTOSTHUEC }IpyFI/IX,
YUUTBIBATh €TI0 MIPH OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U
COIIePSIKUBAHHMIO;

e COLMATHHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS C APYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

IIpenmeTHbie pe3yJibTaThl
10-i1 kiaace

INPEJIMETHBIE PE3YJIbTATbBI

K xonmy obydyenus B 10 kiacce npeamMeTHbIE pe3ysibTaThl Ha YIUIYOJICHHOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



MMOHUMATh POJb PU3UKH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, SKOJIOTHIYECKON, COIUAIbHON H
THYECKON cepax IesITeIbHOCTH 4YENIOBEKa, pOjb M MECTO (PU3MKHM B COBpPEMEHHON Hay4HOU
KapTHHE MHpa, 3HAU€HHE ONMMCATEIbHON, CUCTEMaTU3UPYIOLIEeH, O0BICHUTENBHOM U TPOrHOCTUYECKON
GyHkuui Qusnyeckoll TEOpUM — MEXAHUKH, MOJEKYISpHOW (U3MKHM U TEpPMOJMHAMMKH, PpOJIb
¢du3ndeckoil Teopun B HOpMUPOBAHUU IPEJCTABICHUN O (PU3NYECKON KapTUHE MUDA;

pasnuyaTth yCIOBHUS HPUMEHUMOCTH Mojeied (U3MYECKHMX Tel M IPOLECcCOB (sIBICHUM):
MHepLHalbHas CUCTeMa O0TCYETa, aOCOIMIOTHO TBEPIOE TEJIO, MaTepUalibHas TOUYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE IMajJeHue, abCoNMIOTHO ympyras Jedopmanus, aOCOIIOTHO YIPYroe H
abCOJIIOTHO HEYNPYroe CTOJKHOBEHMS, MOJIENIH ra3a, )KUAKOCTH U TBEPIOTO (KPUCTAIIIMUECKOTr0) Tea,
UJICAIIBHBIN a3, TOYCYHbIN 3aps]], OAHOPOJHOE MIEKTPUYECKOE I10JIE;

pa3nuyath yciuoBHs (TpaHMIbI, 00JAcTH) NMPUMEHUMOCTH (U3MYECKHUX 3aKOHOB, MOHHUMATH
BCEOOIMI XapakTep (QyHAaMEHTAIbHBIX 3aKOHOB M OTPaHMYEHHOCTb HCIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHAJM3UPOBaTh M OOBSCHATH MEXaHHUYECKUE MPOLECChl M SIBIEHUS, MCIOJIb3YS OCHOBHbBIE
HOJIOKEHUS M 3aKOHbl MEXaHMKM (OTHOCUTEIbHOCTh MEXaHHYECKOTO JBMKEHUs, (OpMYIIbI
KHHEMaTHKU PaBHOYCKOPEHHOIO JABMKEHHs, TpeoOpa3oBanus ["anumes 111 CKOPOCTH U epeMeLIeHHUs,
3aKOHbl HbIOTOHA, NPUHIKII OTHOCHUTEIBHOCTH [‘anmwmies, 3aKOH BCEMUPHOTO TIATOTEHUs, 3aKOHBI
COXpaHEHHsI UMITYJIbCA U MEXAaHHMUYECKOW YHEPTUH, CBA3b paOOTHI CHUJIBI C U3MEHEHUEM MEXaHWYECKOH
SHEPIruH, YCIOBUS PaBHOBECHS TBEPJOrO Tela), IPU 3TOM HMCIIOJIb30BaTh MATEMAaTUYECKOE BbIPAKEHUE
3aKOHOB, YKa3blBaTh YCJIOBHUS NPHUMEHHUMOCTH (U3NYECKUX 3aKOHOB: IpeoOpasoBanuil [anuies,
BTOPOr'0 U TPETHEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUs HMMITYJIbCA U MEXaHUYECKOM SHEPIUH,
3aKOHA BCEMHUPHOTO TATOTECHHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE MTPOLIECCH] U SIBJIEHHUS, UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS
MKT u 3akoHBI MOJEKYJIApHOH (PM3UKU U TEPMOJMHAMMKH (CBS3b AABICHUS HJICAIBHOTO ras3a co
CpPEIHEW KHUHETUYECKOM HHEPruel TEIUIOBOTO ABWXKEHUSA U KOHLEHTPALMEH €ro MOJEKYH, CBS3b
TEMIIEpaTyphl BEIIECTBA CO CPEHEN KHHETUYECKON



SHEpPrue  TEIJIOBOTrO  JBM)KEHHMS €ro  4YacTWll, CBsSI3b JaBJICHUS  HUJCAIBHOTO raza ¢
KOHIIEHTpallUe MOJIEKYJ U €ro TeMnepaTypou, ypaBHeHue MenaeneeBa—KnaneipoHa, nepBbiii 3aK0H
TEPMOJMHAMHKH, 3aKOH COXpPAHEHHsS SHEPruM B TEIUIOBBIX Ipolieccax), MPU ATOM HCIIOJIb30BaTh
MaTEeMaTUYeCKOEe BhIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIIOBUS IPUMEHUMOCTH ypaBHEeHUsI MeHieneeBa—
Knaneiipona;

aHAJIM3UPOBATh U OOBSACHATH AJIEKTPUUYECKUE SIBJICHUS, HCIIOJBb3YsS OCHOBHBIC MOJIOKEHUS H
3aKOHBl  JJIEKTPOJUMHAMMKM  (3aKOH COXPaHEHHUs JJEKTPUUYECKOro 3apsana, 3akoH KyioHa,
MOTEHIIUAIBHOCTD 3JIEKTPOCTATUYECKOTO MMOJIS, MPUHIUIT CYNEPIO3UIIUU SIEKTPUUYECKUX TMOJEH, MPU
3TOM yKa3blBas YCJIOBHS MPUMEHHMMOCTHM 3akoHa KyimoHa, a Takke MPaKTUYECKH Ba)KHBIC
COOTHOLIEHUs: 3akOHbl Oma g ydacTKa LENH M JUIS 3aMKHYTOM 3JIEKTPUYECKOW IENH, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes 17 3JIeKTPoan3a);

OIMMCHIBATh (PHU3UYECKHE TIPOIECCHl U SBIICHUS, UCTIONB3YS BEIUMIMHBI: IIEPEMEIICHNE, CKOPOCTb,
YCKOPEHHUE, UMITYJIbC T€Jda U CUCTEMbI TE€J, CUJIa, MOMEHT CHUJIbl, JaBJICHUE, NOTCHIMAJIbHAS SHEPIUs,
KMHETHYeCcKasi SHeprus, MeXaHudecKas SHeprusi, paboTa CUIIbl, IEHTPOCTPEMHUTEIHLHOE YCKOpPEHHE,
CUJIa TSDKECTH, CHJIa YIPYTOCTH, CUJIa TPEHMSI, MOLUIHOCTb, SHEPTUsl B3aUMOJECHCTBUS Tesa ¢ 3eMiéi
BOMM3M €€ TMOBEPXHOCTHU, DHEPTrus YIpyroil aedopmaiid NPYKUHBI, KOJIWYECTBO TEIUIOTHI,
abcomroTHas TemIepaTypa Tena, paboTa B TepMOJWHAMHUKE, BHYTPEHHSS HSHEPrusi HACaIbHOTO
OJIHOATOMHOT0 Ta3a, paboTa UeaNbHOI0 ra3a, OTHOCUTENIbHAS BIaKHOCTh Bo3ayxa, KIIJl nneansHOrO
TEIUIOBOT'O JIBUTaTelIsA; AIEKTPUUECKOE T10JIe, HAMPSKEHHOCTD 3JIEKTPUUECKOIO MOJIsl, HANPSKEHHOCTh
[OJIE TOYEYHOIO 3apsifia WM 3apshKEHHOro Iiapa B BakKyyMe€ U B JIMAJIEKTPUKE, IMOTEHIIMAT
3JIEKTPOCTATUYECKOr0 IOJs, Pa3HOCTh IMOTEHLMAJIOB, SJEKTPOABWXKYLIAs CHJIa, CHJIa TOKa,
HaIpsKEHUEe, MOIIHOCTh TOKa, JJIEKTpUUYecKas €MKOCTh IUIOCKOTrO KOHJEHCATOpa, CONPOTHUBIICHHE
ydyacTKa LEeNu C T[OCJIENOBaTeNbHBIM W MapajulebHBIM COEIMHEHUEM pE3UCTOPOB, JHEPIHs
AIIEKTPUYECKOTO I0JIsI KOHJEHCATOPa;

OOBSICHATh OCOOCHHOCTH TMpPOTEKaHUA (U3MUECKUX SBICHHUNA: MEXaHMYECKOe JIBHIKEHUE,
TEIUIOBOE JABM)KEHHME YacCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKEHHE, AUPPy3us,
UCIIapeHue, KWIIEHWe M KOHJAEHCAlus, IUIaBIIEHWE M  KPUCTAJUIM3AlMs, HANpaBIeHHOCTh
TEIJIONepeIauu, JIEKTPU3aIUs TeN, SKBUITOTEHIIMAIBHOCTD IOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKON BEIWYUHBI OT JPYrol ¢
UCIIONIb30BAaHUEM TMPSMBIX HM3MEPEHUH, TMPU HSTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3ynbTaThl TMOJTYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEIUYUH B BHUAE TpaduKoB C  y4ETOM
a0COIOTHBIX TMOTrPEUIHOCTEN HW3MEpEeHUi, JeNaTh BBIBOJBI [0 pe3yIbTaTaM UCCIIEOBAHMUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHHS (PU3NUECKUX BEIUYHH, NMPHU ITOM BBHIOMPATH ONTHUMATbHBIN
METO/I U3MEPEHHUsI, OIICHUBATh a0COFOTHBIE U OTHOCHUTEJIHHBIC TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3MEPEHU;



MPOBOANUTH OMbBITHl MO TPOBEPKE MPEUIOKEHHON TUIOTE3bl: IJIAHUPOBATH SKCIEPUMEHT,
coOuparh 3KCIEPUMEHTANIbHYIO YCTaHOBKY, aHAIM3UPOBATh MOJMyUYEeHHbIE PE3YNIbTAThI U JI€JaTh BBIBO/]
0 cTaTyce MpeIoKEHHONW TUIOTE3bI;

coOroaTh mpaBmuia 0E30MacHOrO TpyJa MPH MPOBEICHUH HCCIICIOBAHUM B paMKax y4eOHOTO
OKCIIEPUMEHTA, TMPaKTUKyMa U Y4eOHO-HCCIENOBATEIbCKOW ¥ TPOEKTHOW JACSITENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIHHBIX YCTPOUCTB U JIA0OPATOPHOTO 000pYIOBAHHS,

pemate pacuéTHbIC 3a/la4dl C SBHO 33JaHHOW W HESIBHO 3aJIaHHON (U3MYECKOW MOJCNbIO: Ha
OCHOBaHUU aHaJKM3a YCIIOBUS OOOCHOBBIBATH BHIOOP (hM3MUECKOI MOJEIH, OTBEUaroueil TpeGoBaHUsIM
3aJauM, MPUMEHSITh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYNAThl (PU3NYECKUX TEOpUN MpH
UCIOJIb30BAaHUN MaTeMAaTUYECKUX METOJOB pEIlIeHUs 3a/ady, MPOBOJUTH PacyEThl Ha OCHOBAHHUHU
MMEIOIINXCS JIAHHBIX, aHAM3UPOBATH PE3YyJbTAThl U KOPPEKTUPOBATH METOIbI PEUICHUS C YYETOM
MOJIYYEHHBIX PE3yJIbTaTOB;

periaTh KauyeCTBEHHbIE 3aJlauu, TpeOyrolIue MPUMEHEHUsI 3HAaHUN M3 pa3HbIX paslieJioB Kypca
bu3uky, a TakkKe HMHTETrpallMd 3HAHUW M3 JPYrHMX HPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJA:
BBICTpAaUBaTh  JIOTUYECKYIO  IEMOYKY  PACCYXKICHHH C OMOpOi Ha U3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHHS Ui OOBSICHEHHS OCHOBHBIX MPUHIUIOB pPabOTHI
MU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

MPUBOJIUTL TPHUMEPHl BKIAJa POCCHHCKUX U 3apyOekHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HAyKH, B 00BICHEHUE TIPOIIECCOB OKPYXKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBaTh M OIEHUBATh TOCJIEICTBUS OBITOBOW W MPOU3BOJACTBEHHOW MAESITENHLHOCTU
YeNOBEeKa, CBSI3aHHOW C (PU3MYECKUMH IMPOLIeCCaMH, C TMO3HIMHA HKOJIOTMYECKOi O0e30MacHOCTH,
NPEACTABICHUI O palMOHAJIbHOM MPUPOJONOIB30BAHUM, a TaKXe pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHHU I HAYKU U TEXHOJIOTH TS TaTbHEUIIEro pa3BUTHS Y€IIOBEYECKOT0 00111eCTBa;

MPUMEHATHh pa3Iu4Hble CHOCOObI paboThl ¢ uHOpMaruend ¢GU3NYECKOTo COAEp)KaHUsS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUM, TIPH OITOM  HCIOJIB30BATh
COBpeMeHHbIe NH(HOPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA, TIepepadOTKU U MpeIbsIBICHUs y4eOHOH 1
HAyYHO-TIOMYJISIPHON MH(GOpMaIUU, CTPYKTYPUPOBAHMS U UHTEPIIPETAIMHA HHPOPMAIIH, TTOTYydeHHON
U3 PA3IUYHBIX UCTOUYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTy4aeMyto WH(OPMAIIMIO U OIEHUBATh €€
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCS 3HAaHUH, TaK U HA OCHOBE aHalIM3a HCTOUYHHKA UH(OpMaIHH;

MPOSIBJISATh OPTaHU3AIMOHHBIE W TIO3HABATEIbHBIE YMEHHSI CaMOCTOSITEILHOTO MPHOOPETEHUS
HOBBIX 3HAHUH B TIPOIIECCE BHITTOJIHEHUS TPOESKTHBIX U YIEOHO- NCCIIEA0BATEIbCKUX padoT;

paboTaTth B Tpymme C HMCIOJHEHHEM Da3IUYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATH PadbOTy
TPYIIIBI, PalMOHATBLHO PACTPEACNITh JACSITEIBHOCTh B HECTAaHAAPTHBIX



CUTYaIlUsX, aJICKBATHO OICHUBAThH BKIIA/ KAXKJIOTO U3 YUACTHUKOB TPYIIIBI B PEIICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

MIPOSIBIIATH MOTHBAIUIO K Oymyniei npodeCCHOHATLHON NESITeJIBHOCTH 110
CHENHUATBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xoHny oOydenus B 11 kjacce npenMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

MOHUMATh POJIb (U3UKK B SKOHOMHUYECKOH, TEXHOJOTUYECKOH, COIHMAIbHOH M ITUYECKON
cdepax IesTeIbHOCTH YeI0BeKa, pojib U MECTO (PU3MKU B COBPEMEHHON HAyYHOH KapTUHE MHUpa, pOJIb
aCTPOHOMHUH B IPAKTUYECKOM [JEATEIbHOCTH 4YEIOBEKAa M JaJbHEHIIEM HAay4YHO-TEXHUYECKOM
pa3sBUTHH, 3HAYCHHE OMHCATENBbHOM, CHCTEMATHU3UPYIOMIEH, OOBACHUTEIBHOH W MPOrHOCTUYECKOMN
GyHKkuni  QU3MYECKOW TEOpUM — DJICKTPOIUHAMUKH, CIIEIUATBHOW TEOPUH OTHOCHTEIBHOCTH,
KBAaHTOBOM (U3UKHU, poiib (U3NYECKOH Teopuun B (HOPMUPOBAHUM MPEACTaBICHUN O (u3ndecKoi
KapTUHE MHpa, MeCTO (U3NYECKOH KapTHHbI MHUpa B OOLIEM pAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTABICHUN O IPUPOJCE;

pasnuyath yCIOBHUS HPUMEHUMOCTH Mojeled (U3NYECKHX Tell M IPOLECCOB (SIBICHHM):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE II0Jis, TapMOHUYECKUE KoJieOaHMUs,
MaTE€MaTU4YeCKU MAasTHHUK, UICAIBHBIA NPYKHUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WJICAJIBHBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIETICH aTOMa, aTOMHOTO Si7[pa ¥ KBAHTOBOW MOJIEITU CBETA;

pa3nuyath yciaoBHs (IpaHMLbI, 00JacTH) NPUMEHHMOCTH (U3MYECKUX 3aKOHOB, IOHMMATh
BCEOOIMH XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB M OTPaHMYEHHOCTb HCIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH JIEKTPOMArHUTHBIE MPOLECCHl U SIBIEHUS, UCIOJIb3Ys] OCHOBHbBIE
MOJIO)KEHNST M 3aKOHBl DJEKTPOJMHAMUKM M CHELMATbHOM TEOPHUH OTHOCUTEIBLHOCTH (3aKOH
COXpPAHEHHUs JJIEKTPUYECKOro 3apsaa, cuia Awmmepa, cwia JlopeHna, 3akOH 3JIEKTPOMArHUTHON
UHAYKIMK, npasuio Jlenna, cBsa3p OJIC caMOMHAYKIMHM B DJJEMEHTE 3JIEKTPUYECKON LIENH CO
CKOpPOCTBIO U3MEHEHHUS CHJIBI TOKA, TIOCTY/IAThl CHEIMaTbHON TEOPUH OTHOCUTEIbHOCTH DWHIITENHA);

aHAJM3UpPOBaTh M OOBSCHATH KBAaHTOBBIE IPOLECCHl U SBICHMS, MCHOJIb3Ys TOJIO0KEHUS
KBaHTOBOHM (pu3MKH (ypaBHeHMe DHHIITEHA s GoToaddekra, nepBblit U BTopoi moctynarel bopa,
MIPUHIIMIT COOTHOIIEHUsI HeompenenéHHocTed ['eifzenOepra, 3akOHBI COXpaHEHHUs 3apsIOBOTO U
MacCOBOI'O YHCEJ ¥ SHEPTUHU B SJEPHBIX PEAKIUAX, 3aKOH PaIMOaKTUBHOTO pacnaa);

ONMUCHIBaTh (PU3MUECKHE TPOLECChl U SBJICHMS, HCHOJIb3ysl BEIMYMHBI: HaIpPsHKEHHOCTD
JJNIEKTPUYECKOTO  IOJIsI, IOTEHLMAN  3JIEKTPOCTATHYECKOrO0  IOJIA, Pa3HOCTh  IOTEHLMAJIOB,
NIEKTPOJBWIKYILAS CHJIAa, MHAYKLUUS MAarHUTHOTO TIIOJIsl, MArHUTHBIA IIOTOK, cuia Awmmepa,
WHJYKTUBHOCTB, JJIEKTPOJABMKYIAsl CHUJIa CAMOMHIYKIUU, SJHEPTUSI MarHUTHOT'O IOJIS IIPOBOJHUKA C
TOKOM, PEJIATUBUCTCKUM UMITYJIbC, MOJTHAsI SHEPTUs, YHEPTHsl MOKOsi CBOOOJIHOMN YaCTHUIIbl, YJHEPTUS U
UMIyJIbC GOTOHA, MACCOBOE YHMCIIO U 3aps[l sApa, SHEPTUS CBS3H s/1pa;



OOBSACHATH OCOOEHHOCTH NPOTEKaHUs (UINYECKUX SIBICHUI: 3JEKTPOMarHUTHas HHAYKIUS,
CaMOMHJIYKIUS, pe30HaHC, HHTepdepeHuus BOJIH, AUdpakuus, AUCIEpCUs, TOJHOE BHYTpPEHHEE
oTpaxkeHnue, QorornekTpuueckuii 3gdekr (pororddexr), anpha- u OeTa-pacmanasl saep, ramma-
U3JIy4eHue siyep, GU3n4ecKrue MPUHIMIIBI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;

OTIpeENATh HAIPABJICHUE UHIYKIUU MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM, CHUJIbl AMIiepa U
cunbl JlopeHiia;

CTPOUTH U300paXKeHUE, CO3aBaeMOe MIOCKUM 3epKalioM, TOHKOM JTMH30M, 1 PACCUUTHIBATH €ro
XapaKTePUCTUKU;

MPUMEHSTH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE TIOHATHS, TEOPHH U 3aKOHBI U1l aHallu3a H
0o0BsicHEeHUS! (U3UYECKUX IPOILIECCOB, MPOUCXOASIIMX B 3BE3NAX, B 3BE3HBIX CUCTEMaX, B
MeXraJlakTH4eCKOH cpelie; IBUKEHHS HeOeCHBIX TeJ, IBOJIIOLNHY 3BE3 U BeenenHoit;

MIPOBOAMUTH HCCJIENIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C HCIOJB30BAHUEM MPSMBIX
U3MEpPEHUIl, MpU ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATh pE3yNbTaThl MOTYyYCHHOU
3aBHCUMOCTH (PM3MUYECKMX BEIMYMH B BHJE TIpadUKOB C Y4ETOM aOCONIOTHBIX MMOTPEUIHOCTEH
U3MEPEHUH, IeNaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

MPOBOJNTH KOCBEHHBIC M3MEPEHUS (PU3UUCCKUX BEJIIMYUH, IPU 3TOM BBHIOMpATh ONTHMATbHBINA
METOJl U3MEpPEHUsl, OIICHUBATh aOCONIOTHBIE U OTHOCUTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
W3MEPEHU;

MPOBOANUTH OMBITHl MO TPOBEPKE MPEIIOKEHHOW TUIMOTE3bl: IIAHUPOBATH JKCIEPUMEHT,
coOMpaTh IKCIIEPHUMEHTAIFHYIO YCTAHOBKY, aHAIM3UPOBATH MOJTYYECHHBIC PE3YIbTATHI U JIEJIaTh BBIBOJ
0 cTaryce MpeI0KeHHOW THITOTE3HI;

OIMCHIBATh METO/IbI IIOJyYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOoaTh MpaBuiia 0€30MacHOro TPyAa NMPH MPOBEAECHUM HCCIEI0BaHUNM B paMKax yd4eOHOro
OKCIIEPUMEHTa, TMpaKkTUKymMa U y4eOHO-HCCIENOBAaTENbCKOW M MPOEKTHOM JAEATEeIbHOCTH C
HCIIOJIb30BaHNUEM U3MEPUTEIBHBIX YCTPONCTB U JIaOOPaTOPHOro 000py10BaHMS;

pemaTh pacu€THBIE 337aYd C SIBHO 33JaHHOM M HESBHO 3aJlaHHON (U3UYECKOM MOAENblo: Ha
OCHOBaHMM aHaliM3a YCJIOBUS BBIOMpaTh (hU3MYECKHE MOJIeNM, OTBevarollue TpeOOBaHMAM 3a/lauH,
OPUMEHSTh (QOPMYJbl, 3aKOHbBI, 3aKOHOMEPHOCTH U TIOCTyJaThl (PU3MYECKUX TEOpUH mpu
WCIIOJIb30BAHUHA MAaTEMAaTUYECKUX METOJOB pEUIeHUs 3aJad, MPOBOJUTH PaCYEThl Ha OCHOBAHUU
MMEIOIINXCS JAHHBIX, aHAJIU3UPOBATh PE3yJbTaTbl U KOPPEKTHPOBATH METOJbI PEIICHHS C YYETOM
MIOJIyYEHHBIX PE3YJILTATOB;

pemaTh KayecTBEHHBIE 33Ja4yM, TPeOYIOIIMe NPUMEHEHUs 3HAaHUM W3 Pa3HbIX Pa3lesioB Kypca
¢u3uKy, a TakKe HWHTETPalud 3HAHUN W3 JPYTHX MPEeIMETOB €CTECTBEHHO-HAyYyHOro  IIMKJIA:
BBICTPAMBATh  JIOTMYECKYK)  LEMOYKY  pacCyKJICHMM ¢ OINOpOM Ha M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMSI MJII OOBSICHEHHMS OCHOBHBIX MPHUHIMIIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;



IPUBOAUTH MpPHUMEPHl BKJIAJa POCCUMCKUX U 3apyOeXHbIX Y4EHBIX-(DU3MKOB B
pa3BUTHE HAayKH, B OOBSACHEHHE NMPOLECCOB OKPY)KAIOLIETO MHUPA, B PA3BUTHE TEXHHUKH H
TEXHOJIOTHIA;

aHATM3UPOBaTh W OLEHUBATh MOCJIEJICTBHS OBITOBOH M TPOM3BOJCTBEHHOM
NESATENbHOCTH YEJIOBeKAa, CBS3aHHOM C (U3UYECKUMHU NpOIEecCaMH, C TO3UIHH
9KOJIOTMUECKOI 0€3011aCHOCTH, MPEACTABIECHUI O PAllMOHAIBLHOM IIPUPOIOIIOJIB30BAHNH, a
TAaK)K€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTHMKCHUN HAyKU M TEXHOJIOTMM Ul JAJIbHEHUIIETrOo
pa3BUTHS YEJIOBEUECKOrO OOIIIECTBA;

IPUMEHSATH pa3InyHbIe CIIOCOObI paboThI ¢ MHpOpMaLUel PU3NUECKOro COJIepKaHUS
C  MHCIOJb30BAaHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTHMH, IpU 3TOM
UCIOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH JUIsl TOUCKA, epepaboTKu U
IpeabsBICHUs. y4eOHOM M HaydyHO-NOMYJISAPHOW HHPOPMALUHU, CTPYKTYPUPOBAHUSA MU
UHTEepHpeTaluy MHGPOpPMALUU, TOJTYYEHHOW W3 pPa3IMYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyI0 HH(GOPMAILIMIO U OLICHUBATh €€ I0CTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCs 3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA HH(POPMALIUH;

IPOSBIATH OPraHU3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHS CaMOCTOSITEIIBHOTO
npuOOpETeHUs] HOBBIX 3HAHWUH B TPOIECCE BBINOJIHEHUS TPOCKTHBIX M y4eOHO-
HCCIIeI0BAaTENbCKUX paldoT;

paboTaTh B IPYMIE C UCIOJHEHUEM Pa3IMYHBbIX COLUAIbHBIX POJEH, MIaHUPOBATh
paloTy Ipymmbl, PaMOHAIBHO PACHPEACIATh AEATEIIBHOCTh B HECTAHJAPTHBIX CUTYAIUX,
aJleKBaTHO OLEHMBAThb BKJIAJ KaXJIOr0 U3 YYaCTHUKOB TIpPYyNIbl B PELICHUE
paccMaTpuBaeMoii MpoOIeMsl;

MpOSABIATh MOTHMBAalMIO K Oyaymed npodeccuoHalbHOM — 1€ATEIbHOCTH IO
CHEIUATBEHOCTAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

TemaTnuyeckoe NJIaHUPOBaHUE

10-ii k1ace

Ne HaumenoBanu | KosnuectBo yacos

11/- € pa3/ieiioB U DJIeKTpoHHbIe (LM (ppoBbIE)
TeM Beer | Kontposbbl | [IpakTHYecKH | ogpazoBaTelibHbIe pecypesl

" I nporpammbr | © e paboThl e paGoTbl

Paznea 1.OU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUA

dusnka u bubmuorexa ®I'C «Most
1.1 |MeTomst 5 mkoja» — lesson.academy-
" | Hay4HOTO content.myschool.edu.ru/03/1
TIO3HAHUA 0
Hroro mo pazneny 6

Pazpena 2.MEXAHUKA

Pocculickas 351eKTpOHHas
2.1 | Kunemartuka 10 IKoJia —
resh.edu.ru/subject/28/10/




2.2 | lunamuka 10

23 Craruka 5
TBEPJIOTO Tela
3aKOHBI

2.4 | coxpaHeHUs B 10 1 1
MEXaHHUKe

Hroro mo pazaeny 35

Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUNHAMHUKA

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH

3.1 15 1

OCHOBBI
TEPMOIUHAMHK
U U TEIUIOBLIE
MAaIlHHBI

3.2 20 1

ArperaTHblie
COCTOSIHUS
3.3 | BemecTBa. 14
®a30BEIC
MePEXO/IbI

Wroro mo pazneny 49

Paznea 4.9JIEKTPOAUHAMUKA

DnexTpuuecKoe
nojue

4.1 24 1

[TocTosHHBII
4.2 | onextpuyeckuii | 24 1
TOK.

Toxku B
4.3 | pa3mUIHBIX 6
cpenax

Hroro mo pazneny 54

duznueckuii 16 7
MPaKTUKYM

Pesepr 10

OBLLEE
KOJIMYECTBO
YACOB 10O
[TIPOTPAMME

170 3 10




11-i1 k1ace

Koun4ecTBo 4acos DJIeKTPOHHbIE
Ne | HaumenoBanmue (uppoBbie)
n/ | pa3yleloB M TeM | Beer | Kontpoann | IIpakTHueck 00pazoBaTeLHbIE
I | HporpaMMbl 0 bie padoThl | e padoThI pecypebl
Pazgen 1.9JIEKTPOJIUNHAMUKA
bubnmnorexa ®I'UC «Mos

mKoja» — lesson.academy-

1.1 | Marmursoe nose. | 14 1 content.myschool.edu.ru/03/
11
12 DJNIeKTpOMarHuTHa 13
s UHAYKIAS
Utoro no pazneny 27

Pa3nea 2.KOJIEBAHUA U BOJIHbBI

Pocculickas 351eKTpOHHas

Mexanunueckue
2.1 KoneBats 10 LIKOJIA —
resh.edu.ru/subject/28/11/
29 DNeKTpOMarHuTH 15
pl€ KOJIEOAHUS
Mexannueckue u
2.3 | anekTpoMaruutHsl | 10 1
€ BOJIHBI
2.4 | Orruka 25
Hroro no paszneny 60

Pazznea 3.0CHOBBI CIIETIUAJIbHOM TEOPUY OTHOCUTEJBLHOCTH

OCHOBEI
cIrienuaabHOU
3.1 | e 5 1
TEOpPUH
OTHOCUTEIHHOCTH
Hroro mo pazneny 5

Paznen 4 KBAHTOBAS ®PU3UKA

KpnyckymnspHo —

4.1 | BOTHOBOI 15
yaan3M

4.2 | duzuka atoma 5
duzuka aTOMHOT0

4.3 | sapau 5

OJIEMCHTAPHBIX




YACTHIL

Hroro mo pazaeny 25

Paznen 5.29JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKU
DJIEMEHTHI

5.1 | actpoHomMuu u 12 1
acTpou3uKu

Hroro mo pazaeny 12

Pazgen 6.OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 Dduznyeckuii 16
MPAKTUKYM
Utoro no pazneny 16
Oo0ob611aromiee 15
MTOBTOPCHHE
Pesep 10
OBIIEE
KOJIMYECTBO
YACOB I1O 63 4 10
[TPOI'PAMME
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