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HOACHUTEJIBHASA 3AIINCKA

B 10-11 xmacce mpencraBieHbl MATEMATUYECKHE METOMABI PELICHUS 3a4ad U3
pa3IUYHBIX pa3iesioB IporpamMmbl 1o ¢usuke. JlaHHBIA Kypc Mpeanoiaraet
UHTErpauoo (PU3NKK W MaTeMaTHKHU, CIOCOOCTBYET (HOPMHUPOBAHUIO €IAMHOM
KapTUHBl ~MHUpPA, M3YYEHUIO EAMHBIX METOJOB TMO3HAHUS  OKPYKaoIlleu

NEVUCTBUTEIILHOCTH.

[TockonbKy (hu3mMKa, Kak Hayka 0 HauboJee 00IIKX 3aKOHAX MPUPO/bI, BHICTYMAS
B KauecTBe y4eOHOr0 MpeMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HAaHUM 00 OKpY’KaIIeM MHUpE, CIOCOOCTBYET (POPMUPOBAHHIO COBPEMEHHOTO
HAyYHOTO MHPOBO33PEHHUSA, TO [JIs pelieHus 3anad  (OpMUPOBAHMS OCHOB
HAyYHOTO MHUPOBO33PEHUS, PAa3BUTUS HWHTEUIEKTYaJbHbIX CIIOCOOHOCTEN W
MO3HABATEIbHBIX HWHTEPECOB NIKOJIBHUKOB B MpOIECCe U3y4YeHUs (PU3UKH
OCHOBHOE€ BHHMMAaHHUE CIEIYET yNIENATh HE IMepeJaye CyMMbl TOTOBBIX 3HAHWM, a
3HAKOMCTBY C METOJAaMH HAy4YHOI'O IMO3HAHUS OKPYXAOIIEro MHpa, MOCTAHOBKE
npoOsieM, TpeOYIOIIMX OT Y4YalIUXCsl CaMOCTOSITENIbHOM JEATeNbHOCTH MO HUX
pazpeuieHuto. MaremMaTndeckuil MeTo/] B pellleHuu (U3NYECKUX 3ahau  SBISETCS
OJJHUM M3 OCHOBOIIOJIATalOIIMX METOAOB i1 (OPMUPOBAHHUS HAYYHOTO

MHUPOBO33pPCHUA.
L[eJ'I}IMI/I HaHHOT'O KypcCa ABJIACTCA:

- IpUMEHEHNE 3HAHUH 110 MaTeMaTUKe W GU3UKE JJIs pericHus (PU3HISCKUX
3a7a4 He (GopMarabHO, TPOCTOM IOJCTAHOBKOW B (QopMyiny, a ¢ TOAPOOHBIM
aHAJIM30M U TITyOOKUM OCMBICIICHHEM, T.K. B YCJIOBHH 3a/Ja4d HET SIBHOW CCHUIKH

Ha KOHKPETHBIA (PU3NYECKUI 3aKOH,

- pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, HHTEIJICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B MpoIecce pereHus (U3NYEeCKUuX 3a7ad U CaMOCTOSTEIBHOTO

nprOOPETEHHSI HOBBIX 3HAHUH,

- BOCIIMTAHHA AyXa COTPYAHHYCCTBA B IIPOLHECCCC COBMCCTHOI'O BBIIIOJHCHHA

3aja4,

- UCIIOJIb30BAHUE MPUOOPETEHHBIX 3HAHUW M YMEHUM ISl pEeUIeHUs

NPAKTUYCCKUX, JKH3HCHHBIX 3dJa4 palruOHAJIbHOIO IIPHUPOAOIIOJIBb30BAHUA H



3alMTHl OKpYXKaloIel cpenpl, oOecreyeHus: 0€30MacCHOCTH KU3ZHENEATEIbHOCTH

YeJIOBEKA U 00IIeCTBa

Temartuka 3aaHu MOBTOPSET OCHOBHOM Kypc (DM3HUKH, a COJAEpKaHUE HOCUT
CKBO3HOHM xapakTep. Mcmonb3yst 6a30Bbie MaTeMaTUYECKUE TEPMUHBI U MOHATHS,
BBICTPAMBAETCs JIMHEWKA M3y4aeMbIX TeM IO (Qu3MKe, HAUMHas TPAJUIIMOHHO C
MEXaHMKM W 3aKaH4YMBas KBaHTOBOW Quiukoi. [lns ¢opmupoBanus y
BBIITYCKHUKOB IIIKOJIBI YMEHHUS pPellaTh HECTaHAApTHHIC 3aJlaud, KOTOpble OyAeT
CTaBUTh TMeEpell HUMH  OBICTPO MEHSIOMIASACS JCHUCTBUTEIBLHOCTb, IIUPOKO
UCIIOJIB3YIOTCS 3a/IaHusl, TPEOYIOIIHEe MPUMEHEHHUS MOJy4aeMbIX 3HAHUN U YMEHUM
B CYOBEKTHMBHO HOBBIX [JIi YYEHUKOB CHUTYyallMsIX, M 3aJaHUsT TBOPYECKOTO
xapakTepa. BakHBIM THUI TakuxX 3aaad - MapajoKChl, B OCHOBE KOTOPBIX JIEKHUT
KaXyIeecs Wid JeUCTBUTEIbLHOE MPOTUBOPEUUE, KOTOPOE HAA0 OOBSCHUTH WIH
npeojoyiets. [IpoTuBopeunss B3TSI0B - MapajoOKChl UTpalid OOJBIIYIO POJb B
Pa3BUTHU HAyKHU, BBI3BIBAIIN JaJbHEHIIIEE €€ pa3BUTHE, JAIOIIee pa3pelieHue 3TUX
IIPOTUBOPEUYHI.

[Iporpamma Ha ypoBHE cpelHero oo6iero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHUU K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpasoBaTenbHON mporpammel, mpeactaBieHHbIx B ®I'OC COO, a Ttakxke ¢
yuétoM (enepasibHON pabodeil mporpammbl  BocnuTanus U Konuenmuu
npernojaBanus yaeOHoro npeaMera «duszmka» B 00pa3oBaTENbHBIX OPraHU3AIUAX
Poccuiickoit  depeparuu,  peaM3yOMMX  OCHOBHbIE  0Opa3oBaTeIbHBIE
IPOTrpaMMBl.

[Iporpamma no ¢usuke onpeaenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHKE,
YCTaHABIIMBAET PEKOMEHAYEMYIO IOCJIEIOBATEIbHOCTh U3YUECHHSI TEM U Pa3/eiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKH y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH O0O0ydYaroIIuxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBleHUWE O IENAX, COAEpPNKaHUHM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHHWS W Pa3BUTHUA OOYYAIOMIMXCA CpPEICTBAMU
yuebHoro npenmera «du3ukay Ha yriayOJIEHHOM YPOBHE.

N3yuenue kypca ¢Gu3MKK YriiyOJIEHHOTO YPOBHSI TO3BOJSET PEaTM30BATh
3a/1auu MPo(EeCCUOHATLHON OPUEHTAIMH, HAPABICHO HA CO3/IaHWE YCIOBHM IS
IPOSIBJICHUSI CBOUX HMHTEJUIEKTYaldbHbIX M TBOPYECKUX CHOCOOHOCTEM Ka)IbIM
oOydJarommmMcsi, KOTOpPhIE HEOOXOAWMBI IS TPOAODKCHHS OOpa3oBaHUS B
opraHm3anusax MpodhecCHOHATHLHOTO O00pa30BaHUS 1O PA3NTUYHBIM  (PUBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIHATIBHOCTSIM.

B nporpamme 1o (Qusuke oOnpenenstoTcs IUIAHUPYEMBIE Ppe3yJbTaThl
OCBOCHHMS Kypca (pU3UKH Ha yPOBHE CPEIHEro 00Iero oopa3zoBaHus: TUIYHOCTHBIC,
MeTanpeIMeTHble, MpeaMeTHble (Ha  yriyOsnéHHoMm  ypoBHe). Hayuno-
METOJI0JIOTUYECKOM OCHOBOM Jisi pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,



METaNpeIMETHbIM U TPEAMETHBIM pe3yJibTaTaM OOy4YaloOlIUXCsl, OCBOMBIIUX
nmporpaMmy 1o (uU3MKE Ha YpOBHE cpeaHero oOmero oOpa3oBaHHs Ha
yrayoJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-ACSTEIbHOCTHBIN MOAXO.

[Iporpamma 1o gu3MKe BKIIOYAET:

IUIaHUPYEMbIE pE3yJIbTaThl OCBOCHUS Kypca (U3UKUM Ha YrIyOJIEHHOM
YpOBHE, B TOM YHCJI€ PEIMETHBIC PE3YyJIbTAThI [0 TOJaM O0yUCHHUS;

cojiepkaHue yueOHoro npeamera «Pusnkay mo rojgaM 00ydeHus.

[Iporpamma no ¢u3uMke HMEET NPUMEPHBIA XapakTep W MOXKET OBbITh
UCIIOJIb30BaHa YUUTENAMHU (DU3UKH JIJII COCTABIICHHS CBOMX PabOUYUX IPOrpamM.

[Iporpamma no u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
MPEJOCTABIISIET BO3MOXKHOCTH I peAIM3alMU  PA3IUYHBIX METOJIUYECKUX
MOAXOJOB K TpenojaBaHui0 (U3WKuM Ha YriayOJ€HHOM YpPOBHE MPHU YCIOBHUH
coxpaHeHHs 00s13aTeNIbHON YacTH COAEPKaHUs Kypca.

dusnka Kak Hayka o HauOosee OOIMX 3aKOHAX MPHUPOJBI, BHICTyMHas B
KauecTBe yuyeOHOTO MpeaMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJI B CUCTEMY
3HaHUM 00 okpyxaromiem mupe. LlIkonpHBIN Kype PU3NKN — CHCTEMOOOpa3y O
JUISl €CTeCTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (HU3UYECKUE 3aKOHBI
JeXaT B OCHOBE TPOIIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHEH, OMOJIOTHEH,
buzmdeckoit reorpadueit u actpoHomuei. Mcmonp3oBaHME U aKTUBHOE
npuMeHeHre (U3MUECKUX 3HAHWM ONpeAeNniio XapakTtep M OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJy4eHHUS! HOBBIX MaTEpHAIIOB C 3aJaHHBIMU CBOiCTBaMH. M3yueHwue
¢u3MKKH BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydYaronierocs, B (OpMUpPOBaHUE YMEHH MPUMEHSATH HAyYHBIH
METO/]I TO3HAHUS TPHU BHITIOJTHEHUN UMU Y4€OHBIX UCCIIEIOBAHMIA.

B ocHOBY Kkypca pu3nku Ha ypoBHE CpeHEr0 O0IIero 0Opa3oBaHMs MOJIOKEH
pAI Uael, KOTOPbIE MOYKHO PACCMAaTPUBATh KAK MIPUHIHUIIBI €r0 MOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUH C HEW KypC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3iesioB (hU3MKHU, BKIIOUAET Kak
BOTIPOCHI KJIACCHYECKOMW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopui. Bemymmum B Kypce sBIseTcs
dbopMHUpOBaHUE TPEACTABICHUNM O CTPYKTYPHBIX YPOBHSIX MaTe€pWH, BEUIECTBE U
oJie.

Hoea cymanumapuzayuu. EE peanuzanus Npeanonaraet MCIOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANAa (HU3UIECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢usuku ¢ pa3BuTMeM 0OImEeCTBa, a TaKXKE C MHPOBO33PECHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.



Hoea npuknaonoit nanpaenennocmu. Kypc ¢pusuku yrayOa€HHOro ypoBHS
MIPEANoIaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX
NIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3akOoHOB. IIpu 3TOM paccMarpuBaroTcs Ha
yYpOBHE OOIIMX NPEICTABICHUA M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3Ixonozuzayuu peanusyercs TMOCPEACTBOM BBEACHHS SJIEMEHTOB
colepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkKe O0CYXICHUS
npo0JieM pallOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMYECKONH O€30aCHOCTH.

OcBoeHue coaep:kaHus MporpamMMmsbl 1Mo (PU3MKE JTOJKHO ObITh MOCTPOEHO HA
NPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxoaa. Jns dusuku peanuszanus 3Tux
NPUHIIMIIOB 0a3upyeTcs Ha MCMOJIb30BAaHUU CAMOCTOSTEIBHOIO HKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHCTBYtonlero (Qakropa ydeOHoro mpouecca. [ns yrayO6néHHoro
YPOBHS — DOTO CHUCTEMa CaMOCTOATENBHOTO YYEHHUYECKOTO HSKCIEPUMEHTA,
BKJIIOYAIOIIET0 (DpOHTAIbHBIE YYEHHWYECKHUE OMbITHI MPU M3YyYEHUH HOBOIO
MaTepuana, jaboparopHsie paboTel U padOThI NMpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzanuu (U3MYECKOro TMpakTUKymMa. B mepBoM ciyuae
NpaKTUKyM npoBoautcsa oo B koHie 10 u 11 kmaccos, 1100 mociie nepBoro u
BTOPOTO TOJYroAWM B KaXIOM U3 OTUX KiaccoB. Bropoit cmocod — 310
UHTETpanusi paboT MpakTHKymMa B CHCTEMY JIaDOpaTOPHBIX paldoT, KOTOpHIE
POBOASTCS B Ipollecce H3ydeHus pazzaena (temsl). [Ipu 3ToM moa paboramwu
NPaKTUKyMa MOHUMAETCS CaMOCTOSATENbHOE HMCCIEOBaHUE, KOTOPOE MPOBOIUTCA
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKIIUH.

B nmporpamme mo (Qusuke cucTeMa yYEHHYECKOTO OJKCIEPUMEHTA,
1abopaTopHBIX pabOT M TMpaKTHKyMa MpeAcTaBiIcHA €IUHBIM IepeuyHeM. Brioop
TEMATUKUA JJIS1 9TUX BUIOB YYEHHUYECKHX TMPAKTUUECKHX Pa0OT OCYIIECTBISACTCS
y4aCTHUKaMU 00pa30BaTENIbHOTO MPOIIecca UCXOS U3 OCOOCHHOCTEN MOYPOUYHOTO
IUIAHUPOBAHUS W OCHAIIeHWs kabwHeta ¢usuku. Ilpum 3ToM obOecmedymBaeTcs
OBJIQZICHHE OOYyYaloIIMMUCA YMEHHUSIMHU IMPOBOJAUTH TMPsIMBIE U KOCBEHHBIE
U3MEPEHUs, HCCIIEeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYUH U IOCTAHOBKY
OIBITOB IO MTPOBEPKE NPEITIOKEHHBIX TUIIOTES.

bonpiioe BHMMaHWE yIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3ana4. IIpu 3TOM M1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJIaHHON W HESBHO 33JIaHHON (PU3MUYECKOW MOJIEIBIO, MO3BOJISIONINE TPUMEHSTh
U3yUYECHHBIE 3aKOHbl M 3aKOHOMEPHOCTHM KaK M3 OJHOIO pasjena Kypca, Tak U
UHTETpUpPYs IPUMEHEHNE 3HAaHUW U3 pa3HbIX pa3aenoB. /[ kauecTBEHHBIX 3a1ad
OPUOPUTETOM SIBJISIIOTCS 3aJaHMs Ha OOBSCHEHUE/NpEeCKa3aHue MPOTEKaHUs
(bU3NMYEeCKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOLIEH >KU3HU, TpeOyroline BbIOOpa
(pu3HUecKol MOAEINHN JUIsl CUTYallut TPaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa.



B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIeUeHUI0 ydyeOHOro mpolecca Kypc (U3UMKH yriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEAHEro O0IIEero 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSAX
npeAMEeTHOro kaOuHera. B kaOuHeTe (QU3MKU [OKHO OBITh HEOOXOOUMOE
nabopatopHoe O0OOpYyIOBaHHWE ISl BBIMOJHEHUSI YKA3aHHBIX B TMporpamMme Io
(¢u3MKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT M paboT NpaKTUKyMma, a
TaKk>Ke JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIMIIOM MHHHMAJIbHOW JOCTATOYHOCTH U O00ECleYrBaeT IOCTaHOBKY
NEepeYNCIEHHBIX B MporpamMme Mo (U3NKE KIFOYEBBIX JAEMOHCTpPAllUN IS
UCCIICJIOBAHUS  HM3yYaeMBIX SIBICHUH W  MPOILECCOB, OMIHUPUYECKUX |
(GyHIaMEHTAaTBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaGopaTopHOoe o0OOpymOBaHWE i YYCHHUYECKHX MPaKTHYECKHX padoT
dopMupyeTcsi B BHIE TEMaTHYECKHX KOMIUIEKTOB U oOecredynBacTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TeMaTH4ecKue KOMILICKTHI
n1abopaTopHOTrO OOOpPYNOBAaHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
UCTIOJIh30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPHUTETBHBIX CHCTEM B BUJIE IIU(PPOBBIX J1a00paTOpHil.

OCHOBHBIMHU LIEJISIMHA U3y4eHUS PU3MKH B 0011eM 00pa30BaHUU SBIISIOTCS:

dbopMHUpOBaHUE UHTEpEca U CTPEMIICHHS OOYy4YaloIIMXCA K HAYYHOMY
U3YYEHHUIO TPUPOJIbI, PA3BUTHE WX HHTEJUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUNM O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjbTaTa M3y4YeHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHue YMEHHI OOBSICHATH SIBIICHHS C UCIIOJIB30BaHHEM (DHU3UICCKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TIPENCTABICHUNA O poiu (PU3MKU JJIs Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyreit
npo¢deCCUOHATbHON JESITENbHOCTH, CBSI3aHHBIX C (U3UKOW, MOJATOTOBKA K
JalbHeHIIeMy O0yYeHHUIO B 3TOM HalpaBiIeHUH.

JlocTikeHne »THX Ieneld oOecreunBaeTcs pelIeHHeM CIEAYIOIUX 3a7a4d B
npoliecce u3ydeHus Kypca pU3uKy Ha YPOBHE CpeiHero o0uiero oopa3oBaHusi:

NpUOOPETeHNE CUCTEMBI 3HAHHMK 00 OOHUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpPHUSAX,  BKIIOYAas  MEXaHWUKY,  MOJEKYSpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acTPO(PU3NKH;



dbopMupoBaHue YMEHUN MPUMEHSATh TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
bu3uYecKUX SIBICHUN B MPUPOJEC W JUIsl NMPUHATUS TPAKTUUYECKUX PEIICHUN B
MOBCETHEBHOM KHU3HU;

OCBOCHHUE CIIOCOOOB PpEIICHUS pPa3MYHBIX 3a7ady C SIBHO 3aJIaHHOU
dbu3nYecKorl MOJENblo, 3ajlad, MOJAPa3yMEBAIOIIUX CaMOCTOSITEILHOE CO3JJaHue
dbu3uUYecKol MoJenu, aJeKBAaTHOM YCJIOBHUSM 3ajlaud, B TOM YHCJE 3a7ay
VHKEHEPHOT'O XapaKTepa;

NoOHUMaHue (PU3MYECKUX OCHOB U TMPHUHIMIOB JEUCTBUS TEXHUUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKUX ITPOLIECCOB, UX BIMSHUSA HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS W IPOBEIACHUS
bU3MYEeCKUX DKCIEPUMEHTOB, aHalu3a M  HUHTEpIpeTanuu uHdopMaiuu,
OIPEJICIIEHUS] JOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIBTATA;

CO3JaHUE YCJIOBHHM Ul PA3BUTUSA YMEHUM MPOEKTHO-UCCIENOBATEIBbCKOM,
TBOPYECKOM JEATEIbHOCTH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

MopenupoBanue (PpU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPJOE TENO0, WIeadbHas >KUAKOCTb, HACAIbHBIM Ta3, TOUYCUHBIM
3apsan). ['unoreza. @u3nyeckuii 3aKOH, TPaHUIIbl €ro NpUMEeHUMOCcTU. Dusnyeckas
TEOpHUs.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannyeckoe aBHXeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a/1a4 MEXaHUKH.

Paauyc-BekTop MaTtepuaibHOW TOUYKH, €ro MPOEKIIMH Ha OCH CHUCTEMBI
KoopauHar. Tpaektopus.

[Tepemenienne, CKOpOCTb (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOpPOCTh) U
YCKOPEHHE MAaTEepUAIbHOM TOUYKH, UX MPOCKIMM HAa OCH CHUCTEMBI KOOPAMHAT.
CrnoxeHue nepeMeIieHnii ¥ CI0KEHHE CKOPOCTEM.

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJIUHENHOE ABUKEHHUE. 3aBUCUMOCTD
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPUAIbHON TOYKH OT BPEMEHH U UX
rpaduKH.

CBoOonHoe majeHue. YCKopeHue CcBOOOAHOro majaeHus. JIBuxkeHHe Tena,
OpOIIEHHOTO0 TOJ YyIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOYKM OT BPEMEHH U UX TPadUKH.

KpuBonmueitHoe  nBwkeHue. [I[BUKE€HUWE  MaTrepualibHOM  TOYKH 1O
OKPYXXHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepuon m dacrtora oOpaiieHus.
[lenTpocTpeMurenbHOe (HOPMAIBHOE), KacaTebHOE (TAaHTCHUIHMAIBHOE) U MOJHOE
YCKOPEHUE MATEPUATBHON TOUYKH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaot, npaKmuKym.

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBU)KEHUH.

N3yuenne naBWKEHUs Tena, OpPOIIEHHOro Tropu3oHTaidbHO. I[IpoBepka
TUIIOTE3bl O TMPSAMOM NPOHOPLMOHAIBHOM 3aBUCHMOCTH MEXIY AATbHOCTHIO
NOJIETA ¥ HAYAJIIbHOM CKOPOCTBIO Tea.

N3ydyenne nBHXKEHHsI Tella IO OKPY>KHOCTH C TOCTOSSHHOM MO MOJIYJIIO
CKOPOCTBIO.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMmsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuumanbHble cUCTEMBbl OTCUETa (OmpenesieHue,
MIPUMEDPBI).

Macca tena. Cuna. [lpuHumn cynepno3ununu CHil.

Bropoii 3akon HproToHa 111 MatepuaibHONU TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALIMOHHON H
VHEPTHOU MacCCBI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckod MmUpoThl. JIBUKEeHUE
HeOeCHBIX Tell U UX cyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmkymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONpOTUBIEHUS MPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpauuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEH  MOPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOLIMX B PE3YJIbTATE B3aUMOICUCTBHUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIIOHHOM
IJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH JBHKEHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 3aJJaHHOE PACCTOSTHHE OT €ro MacChl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3uHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUIKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
NErKuid OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHS.

N3yuenne nBuxKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. IloctynmaTenbHoe M BpamiaTesibHOE JIBHXKEHHE
TBEPAOTrO Tesa. MOMEHT CWIbl OTHOCHTENBHO OCH BpamieHus. [lmedo cuibl.
CioxxeHue cuil, MPUIIOKEHHBIX K TBEpIOMY Teiry. LIeHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

NMnynbc MaTepralbHON TOUKHU, CUCTEMBI MaTEpUAIBHBIX TOUEK. LIeHTp Macc
CHUCTEMBI MaTepUAIbHBIX TOUEK. Teopema 0 IBHKEHUH LIEHTPa Macc.

NMiynibe cUitbl 1 U3BMEHEHNE UMITYJIbCA TEa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MomeHT umIyiabca marepuaibHOM Touku. [IpencraBieHne O COXpaHEHUH
MOMEHTa UMIYJIbCA B [IEHTPAIbHBIX MOMIAX.

PaGora cunel Ha MajgoM W Ha KOHEUYHOM IiepeMemnieHuu. ['paduueckoe
npecTaBieHue paboThl CUJIBL.

MOILIHOCTH CUIIBI.

Kunernueckast sHeprusi MaTepHalbHONW TOUYkH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPTrUU MaTepUATbHON TOYKH.

[loTeHunanbHble W HENOTEHUMAIbHbIE cuibl. lloTeHUUanbHAas >HEPTHUs.
[ToTennuanpHast sHEprUst ynpyro nedopMupoBaHHON mpyxkuHBL [loTeHImManbpHas
SHEPrusl Tejla B OJHOPOJHOM TIpaBUTAUMOHHOM Tmosie. [loTeHuuanbHash SHEPrus
TeJaa B TPABUTALIMOHHOM I0JI€ OJHOPOAHOTO 1Iapa (BHYTpH W BHE 1apa). Bropas
KOCMHUYECKAsi CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C H3MEHEHHUEM MEXaHUYECKOU
SHEPI'UH CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.



VYpaBHenue bepHyuM A WIEaTbHOM KUJIKOCTH KAk CIEACTBUE 3aKOHA
COXpPAHEHHUS] MEXaHUYECKOU IHEPTUU.

TexHnueckne yCTpONCTBA U TEXHOJIOTHMYECKUE MPOLECCHI: IBUKECHHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MUCTOJIET, THPOCKON, (QUIypHOE KaTaHuUE Ha
KOHbKAaX.

Paznen 3. MousiekyasipHas pu3suka 1 TEpMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPU.

OcCHOBHBIE TOJIOKEHUSI MOJIEKYyIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Jluddysusa. bpoyHoBckoe nBmxkeHue. Xapaxrep
JIBW)KEHUST M B3aUMOJCHCTBUS 4YacTUIl BemiecTBa. Mojaenum CTpOEeHUs Ta3oB,
KUJKOCTEH W TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATUX
monenedd. Macca u pasmepsl Mosekyn (atomoB). KonuyecTBo BelecTsa.
[Toctostnnast ABorajipo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3Mmepenus. lllkana
temneparyp Llenbcus.

Mojenb uieanbHOTO ra3a B MOJEKYJIIPHO-KUHETUUECKONW TEOPUU: YACTUIBI
rasza JBWKYTCSI XaOTMYECKHU U HE B3aUMO/JICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcCoMOTHAS
Temrieparypa (mkaia temneparyp KensBuna). 3akon Jlanprona. M3omponecchl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BellecTBa. [ paduyeckoe
IpeiCTaBlIeHNE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MKy JaBICHUEM M CPEeAHEH  KUHETUYECKOW  DBHEprueu
NOCTYIATENBHOTO TEIUIOBOTO JIBMXKEHHS MOJIEKYJI HIEaJbHOTIO Tra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTyphl TEPMOANHAMUYICCKON CUCTEMBI CO CpeTHEeH
KMHETUYECKOM SHEPTHEl OCTYNATEIBHOTO TEMJIOBOr0 ABUKEHHUS €€ YaCTHL.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, Moxy4eHrne HaHOMAaTEPUATIOB.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonnnamuyeckass (TJ]) cuctema. 3agaHue BHEIIHUX YCJIOBUW JIA
TEPMOJIUHAMUYECKON CUCTEMBI. BHeNIHME U BHYyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJUHAMHUYECKOW CUCTEMBI KAK CPEIHHE 3HAYEHHUsI BEIIMYMH, ONUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.

Mogenp uaeanbHOrO0 ra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHEHUU:
ypaBHeHUe MenzaeneeBa—KiianeipoHa W BBIPaXKEHUE JJIsi BHYTPEHHEW DHEPIHUH.
VYcinoBuss NpUMEHUMOCTH 3TOW MOJEIN: HU3Kas KOHIEHTPALMS YacTHUIl, BBICOKHE
TeMIepaTypsl. BeipaxeHue 1yl BHYyTPEHHEN YHEPTUU OJHOATOMHOIO HJIEAIBHOTO
rasa.



OnemeHTapHasi paboTa B TepMoAMHaMuKe. Berarcienue paboTsl o rpaduxy
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  SHEPIruu
TEPMOJMHAMUYECKOM  cuUcTeMbl  0e3  coBepuieHuss pabotel.  KoHBekuws,
TEIJIONPOBOIHOCTD, U3IIyYEHHE.

KomnuectBo TtemnoTel. Tenmno€MKOCTh Tena. YAelnbHas MW MOJISIpHAs
TEIUIOEMKOCTH BellecTBa. YpaBHeHHe Mailiepa. YzaenpHas Temiora CropaHus
ToruBa. Pacuér komumyecTBa TEINIOTHI mpu Temonepenade. I[lonstue o0
aanabaTHOM mpolecce.

IlepBoiii  3ak0H TepMoAMHAMUKH. BHyTpeHHsis »sHeprug. KonuuecTBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEH  DSHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOJWHAMHUKM [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOAUT
eAMHCTBEHHAas aanadara. AOCOMIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAWHAMMKH JJi1 HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT 0oJiee XOJOAHOro Tena K 6ojiee HarpeToMy 0e3
xomneHcanuu (Knaysuyc). HeobpatumMocTs mpUpOoAHBIX TPOLECCOB.

[TpuHuMne! nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn KapHao.

DKOJIOTMYECKHE ACTIEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE TPOLECCHI: XOJOIUIIbHUK,
KOHAUITMOHEP, NMU3EJIbHBIA M KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOuWHa,
NOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUHUS «TEIUIOBBIX» OTXOHOB C
UCIIOJIb30BaHUEM TETUIOBOTO HAacOCa, yTUIU3AIs OMOOPTaHUYECKOTO TOTUIMBA IS
BBIPA0OTKHU «TETUIOBOI» U ANEKTPOIHEPTUH.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpuzauus Tel W €€ MpOsIBIEHHUA. JJNEeKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUUYECKUX 3apsAaoB. [IpoBOAHUKH, MAWAIIEKTPUKA U IMOJTYIPOBOJIHHKHU.
DNEeMEHTApHbI BJIEKTPUUECKUN 3apsAn. 3aKOH COXPAHEHUS AIIEKTPUUYECKOIO
3apsaa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsanl. 3akoH KynoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpsbkéaHocts  anektpudeckoro  moisisi.  [IpoOubiii  3apsa. JluHuwm
HANPsLDKEHHOCTHU JIEKTpUYEcKoro nosst. OMHOPOIHOE 3JIEKTPUUYECKOE TIOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHLMANOB U
HanpsbkeHue. lloTeHImanbHas »HEprus 3apsja B BJIEKTPOCTATUYECKOM MOJIE.



[Torenuman sneKTpocTaTUueCcKOro nojs. CBsi3b HANPSXKEHHOCTH TOJI U Pa3HOCTH
MOTEHIIMATIOB i1 DJIEKTPOCTATUYECKOTO TOoJsA (KaKk OJHOPOAHOrO, TakK U
HEOHOPOIHOTO).

[TpuHIUMI Cynepno3ulny dIEKTPUUECKUX TTOJEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lome
PaBHOMEPHO 3apsiKEHHOro mno oObéMy Mmiapa. Ilome paBHOMEpHO 3apsKEHHON
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH 3TUX TOJEH WU
SKBUIMOTCHIIUAIBHBIX TOBEPXHOCTEM.

[TpoBOHUKH B 3IEKTPOCTATUUYECKOM I0JI€. Y CIOBUE PABHOBECHS 3apsiI0B.

JManeKTpuKu B AIEKTPOCTATUYECKOM noJie. JvanekTpuyeckas
MPOHUIIAEMOCThH BEIIECTBA.

Kongencartop. D1eKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE coeMHEHNE KOHEHCATOPOB. [locnenoBaTenbHOE COEMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

JIBr>KeHre 3apsyKEHHOM YaCTUIIBI B OHOPOAHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckue YCTpPOMCTBA M TEXHOJOTHMYECKHE TMPOIECCHl: AJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHZEeHcaTophl, reHeparop Bau ae ['paada.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mok.

Cuia toka. IlocTOsHHBIN TOK.

VYcnoBusl CylecTBOBaHMS MOCTOSHHOTO AJIEKTPUYECKOTO Toka. VcTouHMku
toka. Hanpsixxkenne U u 9J1C &.

3akon OMa [ yyacTKa LeTnH.

DIEeKTpUUECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTUBJICHUS
OJIHOPOJHOTO MPOBOAHUKA OT €ro JJWHBI M IUIOIIAAH MONEPEYHOTO CEUCHHS.
VY nenpHOE CONPOTUBIIEHUE BELIECTBA.

[TocnenoBarenpHOE, MapaJuIEIbHOE, CMEIIAHHOE COEAWHEHUE ITPOBOJHUKOB.
Pacuét pa3BeTBnEHHBIX nekTpudeckux nenei. [Ipasuna Kupxroda.

PaGota snexrpuyeckoro Toka. 3akon [[xoymns—Jlenma.

MOILIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBas MOLIHOCTB, BhLAEISEMas Ha
pe3ucrope.

OJIC u BHYTpEeHHEe CONPOTUBICHHWE HCTOYHHUKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) SJIEKTPUUYECKOW I1emu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

Konpaencarop B ienu nocTostHHOrO TOKA.

TexHnyeckne yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK IEKTPUIECKOU SHEPTUH.



Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSKEHMUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAMpPsDKEHUS IS PE3UCTOpa,
JaMIIbl HAaKAJIUBaHUS U CBETOIMO/IA.

3aBUCUMOCTh COIMPOTHUBICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOIA U MTOTIEPEYHOT0 CEYEHUs U MaTepHaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPU TTOCTOSTHHOM
HaIPSKEHUU.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3amMbIkaHUE TAIbBAHUYECKOTO AJIEMEHTa
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0sl coenMHeHus1 UICTOYHUKOB Toka, D/[C Gatapeil.

NccnenoBanne pazHOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanue cMENIaHHOTO COSIUHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAMpPSOKEHUS JJISI  JIAMITBI
HaKaJIMBaHUS.

VYBenuueHnue npejena u3MepeHus: amnepmerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

NccnenoBanne 3aBucumoctd J/IC raapBaHMYECKOTO AJIEMEHTAa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ pazruunsix cpeoax.

DneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJIUMOCTb TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTUBJIEHUS METAJLUIOB OT
TeMiiepatypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpUYecKuid TOK B BakyyMme. CBONCTBA EKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CoOcTBeHHas u pUMeECHast MIPOBOJIMMOCTb
noytyrpoBoAHUKOB. CBolicTBa p—N-niepexona. [lonynpoBoJHUKOBEIE TPUOOPHI.

DNEKTPUUECKU TOK B JIJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS AHCCOLIMAIUS.
Onektponus. 3akonsl Papajes s 3JIEKTPOIH3a.

DNeKTpUUeCKU TOK B Ta3zaxX. CaMOCTOSATENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psa. PaznuuHble TANIBI CAMOCTOSATENBHOTO paspsaa. Monuus. [1nazma.

TexHudeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: ra3opa3psiHble
JaMIIbl, 3JIEKTPOHHO-JIy4YeBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: AUOI,



TPAH3UCTOpP, (POTOAMON, CBETOAMOJN, TajbBaHWKa, papUHUPOBAHUE ME[H,
BBIIUIABKA AJTIOMHUHMS, DJIEKTPOHHAS MUKPOCKOIIHS.

Me:xnpeaMeTHbIe CBA3H.

WN3yuenne kypca ¢uszuku yrioyonénHoro ypoBHs B 10  kmacce
OCYLIECTBIIIETCS ¢ YYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpadpuu U TEXHOJIOTUU.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAY4HBIM (akT, rumoresa, (GpuU3nMyeckas BEJINYMHA, 3aKOH,
TEOpHs, HaONIOEHUE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, H3MEpPEHUE,
NOTPEIIHOCTH U3MEPEHU, U3MEepUTETIbHbIE PUOOPHI, IUPPOBas TabopaTOpus.

Mamemamuxka: pelieHue CUCTEMbl ypaBHeHMU. JluneiHas QyHKus,
napabosna, runepboia, ux rpagukud U cBoiictBa. Tpuronomerpuueckue GyHKIHUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKECTBO.
BekTopsl U UX MPOEKLIMHU HA OCH KOOPJIUHAT, CJIIOKEHNUE BEKTOPOB.

Buonozua: mexannueckoe JBUKEHUE B >KMBOM mpupojne, nuddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpejbl,
yTUIM3alusi OMOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIUIOBOM» U
ANEKTPOIHEPT UM, TOBEPXHOCTHOE HATSHKEHUE U KATWJUISIPHBIE SIBJICHUS B IPUPOJIE,
AJIEKTPUYECKUE SIBIICHUS B )KMBOU IPUPOJIE.

Xumun: HACKPETHOE CTPOCHHME BEIECTBA, CTPOEHUE aTOMOB U MOJEKYJ,
MOJIb BEIECTBA, MOJSPHAs Macca, IIOJly4eHHE HAHOMAaTepHallOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEN M T'a30B, JKUJIKHE KPUCTAIUIBI, SIEKTPUUECKHE
CBOICTBA METAJUIOB, 3JIEKTPOJUTHYECKAs AUCCOLUALINS, TaJIbBAHNUKA, DICKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2usa: npeodbpazoBaHue IBUKEHUH C MCIIOJIB30BAaHUEM MEXaHHU3MOB,
y4€T CyXOro M JKHIKOIO TpPEHHMS B TEXHUKE, CTaTUYECKUE KOHCTPYKLIHH
(KpOHULITEH, peléryaTble KOHCTPYKIMHM), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUs
MEXAHMKH B TE€XHUKE (TMPOCKON, BOJOMET WU APYTHE), IBUraTeiab BHYTPEHHEIO
CrOpaHus, nmapoBasi TypOHHa, OBITOBOM XOJOIWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
IIOJIYYEHUsI COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHUCJIE HAHOMATEpPUAIOB, W
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKasl 3alluTa, 3a3€MJIEHUE 3JIEKTPOIPHUOOPOB,
ra3zopaspsaHbIe JIaMIIbI, TOJYTIPOBOHUKOBbIE MPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JaekTpoauHaMuKa.
Tema 4. Maznummnoe noane.



B3anmopelicTBue TOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexrop MarmutHOM uHHaykuuu. [Ipunuun cynepno3unuu
MarHUTHBIX NOJEN. JIMHUY MarHUTHOU MHAYKLIUU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (MPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT OpcTrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOJYJb. [[BUKEHNE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHoOM nosie. Pabota cuiiel Jlopenua.

MaruauTHoe nose B Beuiecte. DeppoMarHeTUKH, napa- U TMaMarHeTHUKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKHE MPOIECChl: MPUMEHEHUE
MOCTOSIHHBIX MAarHHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SlBneHne BIIEKTPOMAarHUTHOW HHAYKIMHU. [IOTOK BEKTOpa MArHUTHOM
uHaykiuu. JJIC uHAyKUMH. 3aKOH DJJIEKTPOMArHUTHOM wuHAyKuuu Dapanes.
Buxpesoe anekrpuueckoe nose. Toxku Dyko.

OJIC uHAYKIUM B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
noJie.

[IpaBuiio Jlenna.

NunyktnBHOCTh. KaTylika HWHAYKTMBHOCTH B LIENH IOCTOSSHHOIO TOKAa.
Asnenne camonHaykuu. J/C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECChl: WHAYKIUOHHAs
1eYyb, COJCHOU, 3allUTa OT 3JEKTPU3ALUN TN MPHU IBM)KEHUU B MAarHUTHOM TI0JIE
3eMIIu.

Pa3pnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

IMapmonunueckue koneOanus. KuHeMatnueckoe M JUHAMHYECKOE OMMCAHUE.
DHepreTUuYecKoe OMMcaHue (3aKOH COXpPaHEHUS! MEXaHMYEeCKON 3Hepruu). BeiBox
JTUHAMUYECKOTO OMHCAHMS TAPMOHUYECKUX KOJIEOAHUN U3 UX DHEPreTHUECKOro H
KMHEMATUYECKOTO OIUCAHUA.

Amvmiutyna u (daza koneOanuid. CBsi3b aMIUIUTYJbl KOJ€OAHUN HCXOIHOU
BEJIMYUHBI C aMIUTUTYAaMU KOJIeOaHUW €€ CKOPOCTU U YCKOPEHHUSI.

[lepuon m wacrtora koneOanwii. [lepwon Mmanbix CBOOOJHBIX KoJeOaHUM
MaTeMaTH4ecKoro MasiTHuka. llepuon cBOOOAHBIX KOJIEOAHUI MPYKUHHOTO
MAasITHHKA.



[lonsTue o 3aryxatouux KoneOanusx. BoiHykaeHHbIEe KoeOanus. Pesonanc.
Pe3onancHas kpuBasd. BimsgHue 3aTyXaHus Ha BUJ PE30HAHCHOU KPHUBOM.
ABTOKONEOAHMS.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHHS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAOU CUJIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHHUs SHEPTHH B HJI€AIbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHHbie
AJIIEKTPOMArHUTHbIE KOJeOaHusl.

IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAUYCHHE CUJIbl TOKA M HANpPSOHKEHUS NOpH pazauvyHou ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJlanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMNH CHUHYCOWJAJIBHOIO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHC HaNpsKeHUN.

Tema 4. Onmuka.

[IpssMOnMHEHHOE pacnpoCTpaHEHHUE CBETa B OJHOPOJIHOM cpene. Jlyd cBera.
To4euHbIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxkeHHUs: cBeTa. [locTpoeHue nzoOpaxkeHuil B
riockoM 3epkaiie. Cepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTENb
npenomiieHns. OTHOCUTENBbHBINA TTOKa3aTeNb npeaomiieHus. IlocTosTHCTBO 4acTOThI
CBETa M COOTHOUIEHWE IJIMH BOJH IpHU IEPEX0J€ MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPE/l.

Xon nyuerr B mpusme. lucriepcus cBera. CIOXKHBIA COCTaB 0O€JI0ro CBeETa.
LBer.

[TomHOE BHYTpeHHEE oTpa)keHue. lIpenesnbHblld yroa moJaHOro BHYTPEHHETO
OTpPayKEHHS.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
pacCTOSIHME ¥ ONTHYECKas CWJIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
paccTosiHUSI TOHKOM cepruueckod JMH3bI OT €€ Te€OMETPUU M OTHOCUTENIBHOTO
IIOKA3aTelIsi MPEJOMIICHHUS.

dopmysa TOHKOW JIMH3bL. Y BEJIUYEHHE, JaBAEMOE JINH30M.

X0 nyda, NMPOWIEAIIETO JIMH3Y IOJ HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paxeHU TOYKM M OTpe3Ka MpsSMOU B
coOMparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Onruueckue npubopsl. Paspemaromias cmocoOHOCTh. 1'71a3 kak onTudeckas
cucrema.



[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIITMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEpP(EPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuoHHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCUMMYMOB TIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

Pa3zznesn 6. OcHOBBI cieNMAILHON TEOPUH OTHOCUTEJIBHOCTH.

['panuubl  NPUMEHMMOCTH  KJlaccu4yeckoil — mexaHuku.  [loctynatsl
CIIeIIMaJIbHONW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeoOpa3zoBanus  JlopeHia.
VYcnoBue npuyMHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAICHUE JJINHBI.

DHEPrusi U UMNYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBsA3b MACChI C DHEPTUEH U UMITYJIBCOM PEJISITUBUCTCKON YacCTHUIIbl. DHEPIrus
MOKOSI.

TexHuueckue yCTpOMCTBA M TEXHOJOTUYECKHE IPOIECChl: CHYTHUKOBBIC
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

VY4eHnueckuit 3KCIIepUMEHT, JIa0OpaTOpHbIE PabOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTULl (1O
doTorpadusim TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOE TeruiOBOE M3NydeHHE (M3IIydeHHe aOCONMIOTHO YEPHOTrO Tena).
3akoH cmenienus Buna. 'unoresa Ilnanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJbC (POTOHA.

®oroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢poTodddekra. YpaBHeHue
OunmTeitHa 1ia poroaddexra. «Kpacnas rpanuma» hotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha abOCONIOTHO
NOTJIOMIAIONIYI0 U a0COJIOTHO OTpakaroulyro noBepxHocTh). OmbiTel 1. H.
JleGenena.

BosiHOBBIE cBOMCcTBA yacTul. Bomusl ne bpoins. Jlnuna BonHbl ne bpoiis u
pa3mepbl 00JacTHM JIOKAJIM3alUMU JABWXKYIIeics dactulbl. KopmyckynsipHo-
BOJIHOBOM ayanu3m. Judpakius 31eKTpOHOB Ha KpUCTaliax.

O0o01maomee MoBTOPEHUE.

OO6o00menne U cucTeMaTH3alus COACPKAHUS pa3IesioB Kypca «MexaHuKay,
«MonekynapHas GuU3MKa U TEPMOJAUHAMUKAY, «DIEKTpoJIuHaMuKa», «Konebanus



U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
¢uznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUZUKIY.

Ponpr ¢u3ukm u acTpOHOMHUM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAay4YHOM KapTHHE MUpA, 3HAUCHUE ONUCATEIILHOM,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENIbHOM W  NPOTHOCTHYECKOW  (DYHKIIMIA
(duznueckoi Teopuu, poisib GPU3NUECKON Teoprur B POPMUPOBAHUM MPEACTABICHUIA
0 ¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCS C YUETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmuvle nonamus, C64A3aHHbIE C U3YUEHUEM MENM 0006 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (hakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIE]b, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHBIE TPUOOPHI, IUPpOBas 1abopaTOPHs.

Mamemamuka: peuieHUE CUCTEMbl YpPaBHEHUH. TpPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle s31emMeHTapHBIX (yHKUMN. [Ipu3sHaku nOAOOUS TPEYroJIbHUKOB,
oIpesieNIeHUe MIIOLAAN MIOCKUX GUryp u oobéma Tel.

Buonozcua: snextpuueckue sBICHUS B KUBOW MNpUpPOAE, KojieOaTelbHbIE
IBVKEHUS B JKMBOW IPUPOJE, ODKOJOIMYECKHME PHUCKH IIPpU IPOU3BOJCTBE
ANEKTPOAHEPTUH,  DIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIoLIEHd  Cpelbl,
yJIBTPa3BYKOBasl JIMarHOCTHKa B MEJUIUHE, ONTHYECKUE SBICHHUS B KUBOMU
IPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIINYECKAsI CTPYKTYpa TBEPIBIX
TEJN, MEXaHM3Mbl OOpa30BaHMs KPUCTAJUINYECKONM pEHIETKH, CIEKTPaJbHBIMI
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENlb SIKOOH, T€HepaTop MEPEMEHHOI0 TOKA, MHAYKIMOHHAS IEYb,
JUHUM 3JIEKTpoIepeaay, MEKTPOABUTraTeNlb, pasap, paIuoNpUEMHHUK, TEIEBU30D,
aHTeHHa, TtenegoH, CBY-meub, ynbTpa3sBykoBas JUAarHOCTUKA B TEXHHUKE,
HNPOEKIIMOHHBII anmapar, BOJIOKOHHAsl ONTHKA, COJHEUHasi Oarapesi, CIIyTHUKOBbBIE
NPUEMHUKY, sJIepHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHLIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpenmera «Duzukar
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, paclIupeHue >KU3HEHHOTO
ONBbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peaav3alid OCHOBHBIX HalpaBICHUU
BOCIIUTATEILHOMN AEITEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOT'O WJIEHAa POCCUHCKOI0 00IECTBAa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUECKUX U
JNIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPaXKJAHCKOTO
oOlecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aUMOJECHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHHE K I'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOYAS OCTETUKY HAY4YHOTO
TBOPUYECTBA, MPUCYIIET0 (HU3NIECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOp Oyayiiel mpodeccun U peanrn30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcamM00Opa3oBaHUIO B
00JacTH (PU3HKYU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTAaHUA:

c(hOpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUU B OKPYXKAIOIIEW Cpeae Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHus (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh NHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh METH NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3YNIBTATOB MEJSIM, OIEHUBATh PUCKHU MTOCIIEICTBHIA JIEATETLHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarejabcKkue 1eHCTBHA.

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITHUIMU U METOJaMU
bu3nYeCcCKON HAYyKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3IMYHbIX METOJIOB IMO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETalMU, MPeOoOPa30BaAHUIO U IPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJCTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
NESATEeIbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAHUSA N0 (PU3UKE B TNPAKTUUYECKYIO 00JIaCTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, IOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

Pab6ora ¢ undgopmaumeii:

BJIa/ICTh HABBIKAMHU TOJY4YeHUsT MHPOpMaluu (PU3NYECKOTO COAECp>KaHUs
U3 HCTOYHHMKOB DPA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 HH(QOPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpPEeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHUYHBIX (popmaTax ¢
ya€TOM Ha3HadeHUs WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH:



OCYIIECTBJISITh OOIIEHHE Ha YypokKax (U3UKA U BO BHE-YPOUHOU
NEATEIIbHOCTH,

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYaITbHON pabOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXJOr0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH IUIAH
NEUCTBUH, pacnpeleNisiTh poJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXJOTrO y4YaCTHHKAa KOMAaHIbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLCHUBATh WAECU C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATh  IMO3HABATEIBHYIO JI€ATEIIBHOCTh B
obmacth (PU3MKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(Gu3HUKM, TOCTOSTHHO TOBBINIATH CBOW 00pA30BAaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpO.Hb, 3M0]_II/IOHa.]ILHl>II7[ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIAJ€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedlieKCuM Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELIEHHUS;

YMETh OLICHMBATh PUCKU U CBOCBPEMEHHO NPUHUMATH PELICHUS MO MX
CHWKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OUTHOKH.

B mporecce A0CTHXKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOEHUSI MPOTPAMMBI I10
buszuke Ui ypoOBHS cpeAHero ooOmero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, peAnoIaratommi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTH aJanTUPOBATHCS K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U YCIIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh  3MOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONIICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniaTh KOH(JIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATHI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3yyibTaThbl Ha YriayOJE€HHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
AKOJIOTHYECKOM, COLMANIbHOM M 3TUYECKOM cdepax AesITeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  (QuU3MUecKol TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3MKUA U TEPMOJUHAMHKHU, POJIb (PU3HMUECKON TEOPUHU B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Ten u
npoueccoB (sIBJIEHUM): HHepLUHalibHAasg cHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJHOE TmTajieHue, aOCONIOTHO ymopyras jaedopmaius, aOCOTOTHO
yIpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJeadbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pasnuuath yCJIOBHS (TpaHUIIbI, 00JacCTH) MPUMEHUMOCTU (HUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBHXEHHS, (OpMYyJbl KMHEMATHUKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpPEeMEIICHUs,
3akoHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBsI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpruu,
yCIOBHUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS UWMIIYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTCHUS;

aHATM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM DSHEPruel TEIUIOBOrO ABHXKEHUS M KOHIIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHENM KWHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHll, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoil, YpaBHEHHE
MenpaeneeBa—Kianeiipona, NEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpPaHEHMS HPHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAUMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHW BAXKHBIE COOTHOIIEHMS: 3aKOHbI OMma g y4acTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUEe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi JHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJICUCTBUA Tena ¢ 3emuéil BOMU3U €€ TMOBEPXHOCTH,
SHEpPrusi ynpyroul aedopmanid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, pabora B TEPMOJAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAsl BJIAXXHOCTh Bo3ayxa, KIIJI wuupeansHOro TEmioBOro
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HANPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HaNnpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WM 3apsHKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABIIKYIAsl  CWJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, JJICKTpUUYECKass €EMKOCTh IUIOCKOIO
KOHJICHCATOpa, COMPOTUBICHHUE Yy4yacTKa LIENH C IOCJIeI0BaTEIbHBIM U
napasjiebHbIM COCIUHEHUEM PE3UCTOPOB, SHEPIHUA IJIECKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHMYECKOE JIBMIKCHWE, TEIUIOBOE JBWKCHUE YacCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsIKEHHOT O ITPOBOIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OpYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JIeaTh BBIBOJIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHsSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIC IMTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI IO MPOBEPKE MPEIIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh TpaBmiIa 0€30MMaCHOTO TPY/a NMPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIIGPUMEHTA, TpPaKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemiatb pacy€THBIC 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJJaHHOM
¢u3nUecKkol MOJICIbI0: HAa OCHOBAaHWW aHAJM3a YCIIOBHS OOOCHOBBHIBATH
BbIOOp (u3nMueckoil MojenH, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeH s 3a/1a4, MPOBOJUTH PACUEThl HA OCHOBAHWU MMEIONTUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyIbTaTOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
PUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKA, CBS3AaHHOW C (PUBMYECKHMH TMPOIECCaMHU, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEHUIIETO pPa3BUTHS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iiMyHble crocoObl padoThl ¢ MH(OpManuend (GpU3nYecKoro
ColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNPEeAbSBICHHUS Y4eOHOU H
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALINU
uHbOpMALMK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro HMH(GOpPMAUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIKM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u MO03HABATEJIbHBIC yMEHUs
CaMOCTOSATEILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBbI;

IPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

NOHUMATh PpOJIb (U3MKK B  OKOHOMHUYECKOH, TEXHOJOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJb aCTPOHOMHH B
MPAKTUYECKON  JICSATEIIBHOCTH YEJIOBEKAa W  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEILHON W TMPOTHOCTUYECKOW (YHKIUN (HU3NIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUAIbHOW TEOPUU OTHOCUTENBHOCTH, KBAHTOBOU
busuku, porab GU3NUIECKO Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA MoAeleld (u3uyeckux Ten U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M OJHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTHICCKUN MasSTHUK,
WJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIN CBETA;

pas3inyath YCJIOBHUS (TpaHULbl, O0JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHUMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AQHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUMH, npaBwio  Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM 1€ CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKAa,  IMOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONB3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, mnpuHIUN
COOTHOILIEHUS HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOrO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONMKCHIBATh (PU3UYECKHE MPOLECCHl U SBJICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPSHDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKIWH, SHEPrus MArHUTHOTO MOJIs
IPOBOJIHUKA C TOKOM, pEISATUBUCTCKUI HWMITYJIbC, IIOJIHAs DSHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YAaCTHUIbI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YUCJIO U 3apsi] spa, SHEPTUs CBA3H SAPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(EpEeHIINS
BOJIH, Audpakius, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTPaKCHHE,
dotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snuep, (Qpu3ndeckue MPHUHIMUIBI CHEKTPATBHOTO
aHanu3a u paboThI Ja3epa;

ONpEeNENsITh HaIpaBiI€HUE WHIAYKLIWW MarHUTHOTO IIOJIS NPOBOJHHKA C
TOKOM, CUJIbl AMriiepa u cuibl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJIi aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMAax, B MEXKIaJaKTUYECKOU
cpelie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE3 U BeeneHHoi;
IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBATh pe3ydbTaThl IOJIYYEHHOM  3aBUCHMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBAHMS;

MPOBOJNUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPECHHsI, OIICHWBATh aOCONIOTHBIE W
OTHOCHUTEJbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAITH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3HI,

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
co0roIaTh TpaBwiia 6€30MacHOrO TPy/la pU MPOBEACHUH HCCIIeTOBAaHUN
B pamMKax yd4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATENBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a0OPATOPHOTO 000PYI0BAHNUS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW WM HESBHO 3aJ[aHHOW
¢u3ndeckold MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpUM
OpY  KCIOJIB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTth KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpallMK 3HAHUN U3 IPYrUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (U3NYECKHE SBJICHNUS,

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHMUS JUIsl OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (DM3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCIOJIB30BAaHUU JOCTHXKCHUN



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOIO
o011ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalmeil (Hu3nIecKkoro
COJICpKaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbICE HH(OPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEAbSBICHUS y4eOHOW U
HAY4HO-TIOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  WHGOpMalMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHEHUS TPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIE C KMCIOJHEHHEM pa3IMYHBIX COIMATBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBATHO OIEHWBATh BKJAJ KaXJOTO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOM IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIier mpodhecCUOHAIBHON JIeITeIbHOCTH T10
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

No Tema ypoxka Koa- Conepxxanue eSITEIbHOCTH
BO
4acoB
1 | Dynxums. 15 | Jlumeitmas  ¢ymxkums wu  ee  Tpaduk.  IIpamas
I'pacpuxm. MPONOPILIMOHATIBHOCTh KaK YaCTHBIM Clay4yad JIMHEHHOU

¢ynkuuu. OOpaTHash NPONOPLUOHATBHOCTh U €€ TIpaduk.
KBanpatuunas QyHkuus u ee rpapuk. OU3NYECKUil CMBICI

rpaduka pynkunn.O0paTHas IPONOPLHOHATIBEHOCTD.

AJ'IFOpI/ITMI/I‘IeCKI/Iﬁ npueM B PCIICHUN I‘pa(bI/I‘IeCKI/IX 3aaa4

IO KUHCEMATHKC.

ANTOpUTMUYECKUH MPUEM B pELICHUHU rpaduuecKkux 3ajad

10 TMHaMHKCEC.

AJ'II“OpI/ITMI/IIIQCKI/Iﬁ IMpueM B pCUICHUU I‘pa(l)I/I‘IGCKI/IX 3aaa4

IO 3aKOHaM COXpPAaHCHM:I.

AJ'II“OpI/ITMI/IIIQCKI/Iﬁ IMpueM B pCUICHUUN I‘pa(l)I/I‘IGCKI/IX 3aaa4

10 MOJIEKYJISIPHON (DU3HKE U TEPMOIUHAMUKE.

ANTOPUTMHUYECKUH MPUEM B pelIEHUU rpaduuecKkux 3ajad

I10 SJICKTPOANHAMUKE.

ANTOPUTMHUYECKUHN TIPUEM B pEIICHUU IpaduuecKux 3ajad

10 MaroHMTHBIM SABJICHUAM.

ANTOPUTMHUYECKUHN TIPUEM B pEIICHUU IpaduuecKux 3ajad

IO MCXaHNYCCKUM H 3JICKTPOMAI'HUTHBIM KOJIeOaHUSIM.

ANTOPUTMHYECKUH TIPUEM B peIIEHUU TpaduuecKux 3aad

10 OTNITUKE U KBAHTOBOU (PU3HUKE.

Bexkropsl, aeiictBus Hajx BekTtopamu. [Ipoekunn BekTopa
HAa KOOPJAWHATHOM IUIOCKOCTH. BEKTOpHBIE BEJIMYUHBI B
busuke. PaGora C BEKTOPHBIMHU BEJINUYMHAMU.

KoopauHaTtHbIN METOJ pelIeHUs 3a7a4.
BektopHble  BenMuMHBI B KUHeMatuke. CKOpOCTb,
NepeMelleHue, yckopeHue. [IpuHIUN OTHOCHUTEIBLHOCTH.

Pemenne 3agay Ha MPAMOIMHEHHOE JIBUYKECHUE, JTBUKCHUE




BexTops!

2.1. Kunemaruka

2.2. lunaMuka

Tena, OpOIIEHHOTO TOPU30HTAJbHO M TMOJ YIJIOM K

TOPU30HTY, ABMKCHUC TCJIA IO OKPYKHOCTH.

Bekropusle BenuuuHbl B auHamuke. Cuima. Buasl cuil.
ANTOPUTMHYECKHAN NTPUEM B PEIICHUU 3a]a4 110 JUHAMHUKE.

KoopauHaTHbI METO1 pelieHus 3a/1a4 10 JUHAMUKE.

Pemienue 3aJad Ha ABMXKCHHUC TCJIa W CUCTCMbI TCII IIOL
I[@ﬁCTBPI@M HCCKOJIBKMX CHWJI B TOPHU30HTAJIBHOM H
BCPTUKAJIBHOM HAIIPABJICHUAX, I10 HAKJIOHHOM IIJIOCKOCTH,

MO OKPYXKHOCTH, CBA3AHHBIX TCII U JP.

KOM6I/IHI/IpOBaHHBIe 3a/1a49n U IIPUCMBbI UX PCIICHUA

NMnynbe, 3aKOH coxpaHeHus umnylibca. Mcrnonb3oBaHue
KOOPJMHATHOTO METOAAa M AJITOPUTMHUYECKOrO0 MpHUEMa B
pELICHUH 3a/1a4 Ha 3aKOH COXPAaHEHHUs HMMITYJIbCA. 3aJauu C

HEAOCTAarOIIIMMMU HJIN JIMITHUMHU JaHHBIMU.

MGTOI[BI 141 IMPUCMBbI peuIiCHuA KOJIMYCCTBCHHBIX,
Ka4CCTBCHHBIX, OKCIICPUMCHTAJIBHBIX H I‘pa(i)I/I‘-IGCKI/IX
3agaqd i HU30IIPOLCCCOB. MCTOI[BI peuICHuA 3aa4 Ha

3daKOH COXpPAaHCHUA SHCPIruu B TCIUIOBLIX IIPOLCCCAX.

HanpsixeHHOCTB. Cuna Kynona. Pemenne
KOMOMHUPOBAHHBIX  3a7a4 C  Yy4eTOM  MPUHIUIA

CYIIEPTIO3UIIAM TIOJICH U CHIL.

NHayKiyss MarHWTHOTO TOJIsl, TPUHLMI CYHEPHO3UIUU
nonei. Cuna Amnepa. Cuna Jlopenua. Pemenue 3agady Ha
JIBIDKEHUE 3apsDKEHHBIX YacTUI[ B DJICKTPUUYECKOM H
MariuTHOM mnojisiXx. Pemienme 3ajgad Ha B3aMMOJCHCTBUEC

mapaIiCIIbHbBIX TOKOB.




2.3. 3aKOHEI

COXpaHEHUS

2.4,
MonekyisipHas

¢busnka

2.5.

DIIEKTPOCTATHKA.

2.6.
DNEeKTpOMAarHUTHbBIE

SABJICHUA

2.7.

Mexaanyeckne U

QJICKTPOMAruouTHBIC

Pemenne 3amau Ha KoyicOaTeJIbHOE JABMOKCHHEC Ha OCHOBC

TTOHSTHUS TTPOU3BOIHOM.

Pemienue 3alady O MAaTeMaTH4YCCKOM MW IPYKHHHOM
MasATHHKaAX (C Y4€TOM TOI0o, 4YTO KoyicOaHHusT MasTHHKA
NpouCXOoaAT B JIJICKTPUYCCKOM IIOJIC, B JKHAKOCTH WA

MasATHUK OBUKCTCA YCKOPCHHO U OP.

ANTOpUTMHYECKHA TIPUEM B  PEIICHUMM 3a7ad4  Ha
FEOMETPUYECKYIO ONTUKY. PelieHne 3agad Ha MOJyYECHHE
U300paKeHUsl  JIBIKYIIMXCA  00beKTOB.  Onruyeckue
cucreMsbl. Perienne 3a1a4 Ha T paKLnio U

UHTEp(PEepeHLInIO.

Pemienue KOM6I/IHI/IpOBaHHBIX 3aga4




KOoJIeOaHusd .

2.8. OnTuka

2.9. OOoO6maromiee

ITOBTOPCHHC

Hroro

67




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJJACC
Ne Tema ypoka KomnuectBo
ypoka 4acoB
1. Oyukus u ee rpaduk. Buasl pyHkimii. 1
2. Jluneitnas ¢pynkuus u ee rpadux. [psmas 1
MIPOINOPUHOHAIIBHOCTh KaK YaCTHBIN CIy4Yal JIMHEUHOU
byHKIUY.
3-4. | Pemenue rpadpuueckux 3aj1a4 KHUHEMATUKH T10 THUITY 2
y=kx+b
5-6. | Pemenne rpaduueckux 3amad JUHAMHUKH 110 THITY 2
y=kx+b
7-9. | Pemenue rpadguueckux 3aaa4 TEPMOJIMHAMUKH 11O TUITY 3
y=kx+b
10-11. | Pemenue rpaduyueckux 3aad 3JeKTPOJUHAMUKY 110 2
tuny y=Kx+b
12-14. | Kaapatuunas GyHKus u ee rpaduk. Pemenue 3
rpaduUecKHX 3a1a4 MEXaHUKHM T10 TUITy Y=ax’+bx+c.
15-16. | Pemenue rpaduueckux 3anay TEpPMOJUHAMUKH 10 THITY 2
y=ax?+bx-+c.
17-18. | Pemenue rpaduyueckux 3aaad 3JIeKTPOIUHAMUKY 110 2
TuIny y=ax*+bx+c.
19. Bexrtopsl, nerictBus Hag BekTopaMmu. [Ipoekiuun 1
BEKTOpa Ha KOOPJUHATHOM MJIOCKOCTH.
20. Bekropnsie Bennunnbl B ¢puszuke. Padbora ¢ 1

BCKTOPHBIMH BCIINYUMHAMMU. KOOp,Z[I/IHaTHBIﬁ MCTOL

pelIeHus 3a1ay.




21-23.

BCKTOpHBIC BCIWYHUHBI B KHHEMATHKC. CKOpOCTB,

nepeMeIeHue, yCKOpeHue.

24-26.

Pemenre 3aau Ha MPSAMOJIMHENHOE JBUKEHHE,
JBUKEHUE Tella, OPOLIEHHOTO TOPU30HTAIIBHO U TI0]T

YI'JIOM K TOPU3O0HTY, ABHMKCHUC TCJIa 110 OKPYKHOCTH.

27-29.

Bekropnsle BennunHbl B nuHamuke. Cuna. Bunasl cui.
ANTOPUTMHYECKHA TIPUEM B PEUIEHUM 3a1ad IO
nuHaMmuke. KoopauHaTHBIA METOJ pelieHus 3a1ad Io

ITUHAMHKE.

30-32.

BekropHbie BennunHbl B quHamuke. Cuna. Bunsl cui.
AJTOPUTMHYECKHA TIPUEM B PEIICHUM 3aJad MO
nuHaMmuke. KoopauHaTHBI METOJ pelieHHs 3a/1ad Mo

ITUHAMHUKE.

33-34.

Pemenue 3aJa4 Ha IBHKCHHC TCJIa U CUCTCMBI TCJI 110/
HGﬁCTBHCM HCCKOJIBKUX CHJI B TOPHU30HTAJIBHOM H
BCPTUKAJIBHOM HallpaBJICHUAX, 110 HaKJIOHHOM

IINIOCKOCTH, 11O OKPYKHOCTH, CBA3AHHBIX TSI U JIP.

KoMOuHupoBaHHBIE 32141 U IPUEMBI UX PEIICHUS

35.

Nmnynsc, 3aKOH COXpAaHEHUS VMITYJIbCA.
Hcnonb3oBanue KOOPAMHATHOTO MeTO/1a 151
AJTOPUTMHUYECKOTO IIPUEMA B PELICHUH 33/1a4 HA 3aKOH
COXpaHEHMs] UMIMYJbca. 3aa4d C HEIOCTAIOIIUMH WIIU

JJUIIHUMHA JaHHBIMU.

36.

Nmnynsc, 3aKOH COXpAHEHUS VMMITYJIbCa.




Hcnons3oBaHue KOOPANMHATHOI'O MECTOOa nu
AJITOPUTMHUYCCKOI'O IIprucMa B pCIICHUMA 3aj/ilad Ha 3aKOH

COXpaHEHMSI UMMYJbca. 3aaui C HEIOCTAIOIIUMU WU

JIMIITHUMHW JaHHBIMH.




11 KJIACC

Tema ypoka

KomnnuecTBO

qaCoB

HanpsikeHHOCTS. Cuita Kynona. Pemrenne
KOMOMHUPOBAHHBIX 3a/lad € Y4YeTOM [pHUHIMIA

CYIEPIO3HULIAHU MTOJIEH U CUJL.

I/IHI[yKI_[I/ISI MAarauTHOTO ITOJIA, MPUHIUII CYIICPIIO3UTTNU

MOJIEN.

5-6.

Cuna Amnepa. Cuna Jlopenua. Pemenue 3anau Ha
JIBUKEHUE 3aPSKEHHBIX YACTHIL B DJIEKTPUUECKOM U

MargiMTHOM ITIOJIAX.

Pemenue 3aJad Ha B3aI/IMO,Z[CI>'ICTBI/Ie mapaiICJIbHBIX

TOKOB.

[IpousBonnas ¢pyukiuu. Tabnuia mporu3BOHBIX.

9-10.

Pemenne 3amau Ha KosieOaTenbHOE [BIDKEHHE Ha

OCHOBC ITOHATHA HpOHSBOI[HOfI.

11-12.

Pemienne 3amad Ha pacuer nmnepuoaa  (4acTOTHI)
MaTeMaTH4eCKOTO u PY>KUHHOTO MasTHUKA
(konmebaHus MasATHUKA TPOUCXOJAT B AJICKTPUUECKOM

I10JIC, B JXUAKOCTH WJIHN MAATHHUK ABHKCTCA YCKOPCHHO

u J1p.)

13-15.

AJNTOPUTMHUYECKHUI TPUEM B PELICHHUM 3a/1a4 Ha
reOMETPUUYECKYIO ONTUKY. Pemenue 3agay Ha

MOJTy4YeHHUE N300paKEHUS ABMKYIIUXCSI 0OBEKTOB.




16-17.

OnTuyecKkue CUCTEMBI.

18-19. | Pemenue 3amau Ha qubPaKUUIO U UHTEP(HEPEHIIHIO.

20-22. | MareMaTtnuecKkue METObI PEIICHMS 3a/1asl 1O
KBAHTOBOU (hHU3UKE.

23-27. | PemeHue KOMOMHUPOBAHHBIX 3a]1a4.

28-31. | [loBTOpeHue.

32-33 | Pezeps.




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. Tonbndapo H. . «busuka, 3agaunuk 9-11» M. JIpoda, 1996
2. Jlemunmosa M. 0. «®wuzuka. 1000 3agaua EI'D» M. « Dk3amen», 2018.
3. Hemunosa M. 10. «30 BapuantoB EI'9» M. « Dk3amen», 2023.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Tynbuunckuit M. E. «KauectBeHHsbie 3a1auun o gpusuke» M.

«HpOCBCIIIGHI/Ie».

2. Casuenko H. E. «3agauu no ¢usuke ¢ aHaIM30M HX peuieHus» M.

«ITpocsemenue», 1996.

3. bamamr B. A. « 3agauu o ¢pu3uKe U METOJbI UX perieHus» M.

«IIpoceemieHue.
4. lemugoBa M. 10. «®u3uka. 1000 3agau EI'D» M. « Dx3amen», 2018.
5. Hemunoa M. 0. «30 BapuantoB EI'D» M. « Dx3amen», 2023.

6. bakanuna JL.I1. «COoopHUK 3a1a4 110 (PUBHUKE.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://interneturok.ru/

2. https://infourok.ru/

3. https://phys-ege.sdamgia.ru/
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