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IlosicHuTEIbHAS 3aNIHCKA

Hacrostmas pabouas nporpamma «Yriybnennas ¢usuka» qua 10 knacca cocTaBiaeHa B COOTBETCTBHH
C HOPMATHBHBIMH JJOKYMEHTaMH, ONPeAeIsAI0IIHMMHU CTPYKTYPY U COAEepKaHUE Kypca:

1. denepanbHblid rocy1apcTBEHHbI 00pa3oBaTelIbHbIA CTaHJAPT OCHOBHOIO 0OOLIEro o0pa3oBaHus,
YTBEpHK/IeHHBII npuka3zoMm MunucrepcTBa oOpasoBanus M Hayku Poccuiickoit ®enepauun or 17.12.2010 Ne
1897,

2. Astopckas mnporpamma: Puzuka. YruiyOonénuelii ypoBenb. 10 — 11 kmaccel: paGouas
nporpamma K nauaun YMK I'. 5. Msxumesa: ydebHo-mMeroaudeckoe mocodue / O. A. Kpeicanosa, I'. S
Mskuies. — M.: [Ipoda, 2017. — 78, [2] c.

3. OcHoBHas obOpa3oBarenbHas nporpamma ['bOY MO CI1 ®MII;

4. PekoMeHallMM 10 OCHALIEHHIO 00Pa30BaATEILHOIO YUPEKIeHHs yueOHbIM M yueOHO-1abopaTopHbIM
o0opyiloBaHUEM, HEOOXOIMMBIM Il peanu3anud (eaepanbHbIX TOCYJApCTBEHHBIX 00pa3oBaTEIbHbBIX
CTaHJApTOB OCHOBHOTO 0O0IIEro oOpa3oBaHus, OpPraHU3allUU MPOEKTHOH [EATENbHOCTH, MOJEIUPOBAHUSI H
TEXHWYECKOTO TBOpUecTBa oOywarommxcs (muchMo MuHMcTepcTBa oOpa3oBaHHMs M Hayku Poccuiickoi
®enepanuu ot 24.11.2011 Ne MJI-1552/03).

Pabouast mporpamma opueHTHpoBaHa Ha paboty ¢ yyeOnukom: Pusmka. 10 kinacc: yyeOHUK Juis
o0uieoOpa3zoBarenbHbIX OpraHu3aiuii: yrinyOonéuusiit yposens / [O.®. Kabapnun, A.T. T'mazynos, B.A.
OpinoB u ap.|; noa pen. A.A. I[Iunckoro, O.®@. Kabapauna. — 16-e u3a. — M.: Ilpoceeienue, 2017.

[Iporpamma BKIrOUaeT B ce0st BCe BOMPOCHl OCHOBHOTO Kypca (usuku i 10 kinacca u paccuntaHa Ha
npodunpHoe u3ydenue ¢pusuku. [Iporpamma paccunrana Ha 1 gaca B HeZIEIIO.

[IpenofaBanue MPOBOJUTCS MO Y4EOHBIM NOCOOMAM, CHELHalbHO pa3paboTaHHLIM sl LIKOJI H
KJIacCoOB ¢ yriayOJeHHBIM H3ydeHHeM (u3uku. bosee 1MoJIoBHHBI y4eOHOrO BpPEMEHH, MPEIyCMOTPEHHOIO
NporpaMMoi, OTBOJIMTCS Ha pemieHHe 3aaad. JlaHHas mporpaMma He TIPeyCMaTPHUBAeT BHITNOIHEHHE
nabopaTopHbIX paboT, TaK Kak BCE MPAKTUYECKUE 3aHATHS IMPOBOAATCH B paMKax CIELHAIbHOTO Kypca
IKCMEPUMEHTATBHON QU3HKH.

Tak kak KkaOMHET OCHamIeH MYJIGTHUMEOUHHON YCTAaHOBKOM, TUIAHUPYETCH peryispHoe eé
MCII0JIb30BaHHE.

[Iporpamma kypca «YrayOieHHas (¢u3MKa» HanpaBlieHa Ha (OPMHPOBAHME Yy  ydaluxcs
(YHKIIMOHATBHOW TPAMOTHOCTH W METalpeJMEeTHBIX YMEHWIl 4epe3 BBIIOIHEHWE HCCIIe/IOBATeNIbCKOH H
NPaKTHUECKOH 1EATENBHOCTH.

Iean: co3ganme ycnoBuil [is pa3BUTHS JIMYHOCTH pebeHka. PopMHpOBaHHE 1EIOCTHOIO
Npe/ICTABICHNs O MHpE, OCHOBAHHOTO Ha TPHOOPETEHHBIX 3HAHWAX, YMEHHMAX, HaBBIKAX M Crocodax
NPaKTHUECKOH neaTenbHOCTH. [IpHoOpeTeHne onbiTa MHAMBUAYAIbHOH M KOJUIEKTUBHON JEATEIBHOCTH IPH
pelieHuu 3agad. Pa3BuTHe MOTHBALIMHK JTMYHOCTH K TO3HAHHIO M TBOpuecTBY. IloaroToBka K ocyniecTBIEHHIO
OCO3HAHHOTO BbIOOPA NPO(ECCHOHANBHOI OPHEHTALIUH.

3apaum:

OOpazoBartenbHble: CIOCOOCTBOBaTH CaMOpealn3allii KPY)KKOBLIEB B HM3YYEHHH KOHKPETHBIX TEM
¢bu3uKy, pa3BUBaThH ¥ MOANCPKUBATEH MTO3HABATEILHBIN HHTEPEC K U3YyYCHHIO (PU3HMKH KaK HAyKH, 3HAKOMHTD
y4alMxcss C IMOCIEAHUMH JIOCTHKCHMAMH HAyKH W TeXHMKHM, (OpMHpOBaTH MpeACTaBUTEICH 0
Kiaccu(pUKalMK, NpUeMax M METoJax pPEelIeHHs INKOJIbHBIX (PU3MYECKMX 3ajay, HayyuThb pellarh 3ajayu
HECTaHIAPTHBIMH METO/IaMH, Pa3BUTHE MO3HABATEIBHBIX WHTEPECOB TPH BHIMIOJIHEHHH YKCIEPUMEHTAIBHBIX
MCCJIE/IOBAHMI € MCIONb30BAHMEM MH(DOPMAIIMOHHBIX TEXHOJIOIHH, OJrOTOBUTH K ycnemHoi caaun EI'D no
puzuke.

BocnuraTtenpHble: BOCIUTaHHE YOEKICHHOCTH B BO3MOJKHOCTH IIO3HAHMS 3aKOHOB IPHPOJIBI, B
HEOOXOJIMMOCTH Pa3yMHOI0 HCMOJb30BAHUA JOCTHKCHHH HAayKH M TEXHHUKM, BOCIIHUTAHHE YBaXKEHHA K
TBOPLIAM HAayKH M TEXHHKH, OTHOLICHHS K (U3HKE KaK K 3JIeMEHTY 00LIeYe10BeYECKOH KYIbTYpBI.

PaspuBaromye: COBEPIIEHCTBOBAHHE TOJMYYEHHBIX B OCHOBHOM Kypce 3HAHMH M YMEHWId, pa3BHTHE
YMEHUH M HaBBIKOB YYAlMXCS CaMOCTOSTEIbHO paboTaTh € HayuHO-NOMYJSIPHOH JMTEPAaTypOH, yMEHHil
NPaKTHYECKH TPUMEHATh (U3HMUECKHE 3HAHUS B JKU3HM, pPAa3BUTHE TBOPYECKHX CIIOCOOHOCTEH,
(hOopMHpOBAHKE Y YHAIUXCS AKTHBHOCTH U CAMOCTOSITEIIBHOCTH, HHUIIHATHBBI.

B cucreme ecrecTBeHHOHayuHOro oOpa3zoBaHus (u3Mka Kak y4yeOHbIH NpeaMeT 3aHHMaeT BaKHOE
MecTO B (DOPMHPOBAHMU HAYUHOIO MHPOBO33PDEHHUS. M O3HAKOMJIEHHs 00yyaroIMXcsi ¢ METOJaMH Hay4yHOTO



MO3HAHHUS OKPYKAIOUIEro Mupa, a TakkKe ¢ (U3MYECKMMH OCHOBAMH COBPEMEHHOIO IPOM3BOJCTBA U
OBITOBOTO TEXHHYECKOTO OKPYXKCHHS YCIOBEKa; B (OPMHUPOBAHHH COOCTBCHHOI MO3UITHH 10 OTHOIICHHIO K
¢du3nueckoit uHpopMaLMH, MOITYYEHHOH U3 Pa3HBIX HCTOYHHKOB.
VYceneuHocTh  M3y4YeHHs IpejMera CBs3aHa C OBJIAZICHUEM OCHOBaMH Yy4eOHO-UCCIie/10BaTeIbCKON
NS TeIbHOCTH, MPUMEHEHUEM IM0JIyYEHHBIX 3HAHHM [TPH PELIEHUH NPAKTHYECKHX M TEOPETHYECKHX 3a/1ad.
W3yuenne ¢uszuku Ha npodHIBHOM YPOBHE BKIIIOYAET DPACHIMPEHHE TIPEIMETHBIX PE3yJIbTAaTOB H
COZIep)KaHue, OPUEHTHPOBAHHOE Ha MOJATOTOBKY K HOCIeayoueMy npodeccHoHanbHOMY 00pa30BaHHIO.
W3yuenune mpeamera Ha NpodHILHOM YPOBHE MO3BOIISET C(HOPMHUPOBATh y O0yUArOIIHXCS (PU3HYECKOE
MBIIIJICHHE, YMEHHE CHCTEeMaTU3MPOBaTh M 0000IIATH IOJIyYCHHBIE 3HAHHUS, CAMOCTOSTEIBLHO TPUMEHSThH
MOJY4YEHHBbIC 3HAHWUSA JUIS PELICHHs [IPAKTHYECKUX M Yy4eOHO-HCCIle[0BaTe/IbCKUX 3a/ad; yMeHHe
AHATM3UPOBaTh, MPOTHO3MPOBATE M OIEHWBATh C TO3MIIMH JKOJIOTMYECKOH O€30MacHOCTH MOCIENCTBHS
OBITOBOI M TIPOM3BOJICTBEHHOH AESTENIBHOCTH Y€I0BEKA, CBA3AHHOH C UCIOIb30BAHUEM HUCTOYHUKOB YHEPIUH.
B ocHoBy wu3yuenus mnpeamera «®Pwusuka» Ha npouIBHOM YPOBHE B 4YacTH (OPMHPOBAHUA Y
00yJaromuxcs HAyYyHOTO MHPOBO33PCHUS, OCBOCHHS OOIICHAyYHBIX METOJOB TIO3HAHHS, a TakkKe
MPAKTHYECKOTrO MPUMEHEHHs HAYYHbIX 3HAHUN 3aJ105KEHBI MEKIIPEIMETHBIE CBA3M B 00JaCTH €CTECTBEHHBIX,
MaTeMaTHYeCKUX U I'YMaHUTAPHBIX HAYK.

Il1anupyemble npeAMeTHbIE Pe3yJabTAThl 0CBOEHHS « Y T1y0JIeHHOH (PU3HKW»

JIMYHOCTHBIMH pe3yJibTaTaMu 00y4eHus1 (PU3UKE B OCHOBHOH IIKOJIE SABJIAKOTCS:

— OTBETCTBEHHOI'O OTHOLICHHSA K YYCHHIO, TOTOBHOCTHL H CIOCOOHOCTHL oOywaromumxcs K
camMopeall3allud M camMo00pa30BaHMI0 Ha OCHOBE pa3BUTOH MOTHBALMHM Y4eOHOH JesTeNbHOCTH H
JMYHOCTHOTO CMBICIIA M3y4Y€HUs MaTeMaTHKH, 3aHHTEPECOBAHHOCTh B MPHOOPETEHHH W pacIIUPEHHH
MaTeMaTH4eCKUX 3HAHUM H  CHOCOOOB  JIEHCTBHI, OCO3HAHHOCTh TIOCTPOEHHUS  WHJ/IMBHJIyallbHOM
00pa3oBaTesIbHON TPAEKTOPUH;

— KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OONIEHMH, B yueOHO-HCCIIEIOBATEIbCKOH, TBOPUECKOH H
IpPYTUX BUIAX IEATENLHOCTH MO MPEeAMETYy, KOTOpas BRIpaKaeTcsl B yMEHHH SICHO, TOYHO, TPAMOTHO H3lIaraTh
CBOM MBICITH B YCTHOH M MUCHbMEHHON pedd, BhICTPaUBaTh apryMEHTAIMIO0 U BECTH KOHCTPYKTUBHBIH JAHasIOr,
NPHUBOJUTH MIPUMEPBl U KOHTPIPUMEPHI, a TaKKEe MOHUMATh M yBa)KaTh MO3HMLMI0 coOeceHHKa, JOCTUTaTh
B3aWMOIIOHUMaHHs, COTPYAHUYATB JJIsi JIOCTHKEHUST OOIIMX PE3yJIbTATOR;

— 1IEJIOCTHOTO MHMPOBO33PEHMS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pa3BUTHSA HAyKH H
o01ecTBeHHOH npakTuKi. CHOpMUPOBAHHOCTB MPeACTABIEHHS 00 H3yYyaeMbIX MATEMATHYECKUX TTOHATHIX M
METOaX KaK BAXKHEHUIITX CPE/ICTBAX MAaTEMaTHYECKOTO MOJISTUPOBAHHUS PEATLHBIX TIPOIIECCOB U SBJICHMIA,

— JIOTMYECKOTO MBIIUIEHUSI: KPUTUYHOCTH (YMEHHME pacrno3HaBaTh JOTHUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHMs), KpEaTUBHOCTH (COOCTBEHHAsi apryMeHTallus, ONpPOBEP)KEHHUS, I[OCTAaHOBKA 3ajad,
(opmysupoBka 1npo0iem, HCCIe10BaTENIbCKHH MTPOEKT M Jp.).

MeranpeaMeTHbIMU pe3y/ibTaTaMH 00yueHHs! (PU3HKE B OCHOBHOM IIKOJIE SIBISIFOTCA:

— CHOCOOHOCTH CaMOCTOATENbHO CTAaBMTh LENH YueOHOH M MCCIEeI0BAaTENbCKOH NESITEeNbHOCTH,
IIaHHPOBATh, OCYIIECTBIIATH, KOHTPOJIMPOBATH M OLEHUBATH YydeOHBIC IEHCTBHS B COOTBETCTBHH C
MOCTaBJICHHOMH 3a/jaueii U YCIOBUAMH €€ BLITIOJHEHHS;

— YMEHHMS CaMOCTOATENbHO IUIAHMPOBATh albTEPHATHUBHBIE MYTH JAOCTHKEHHS LeNel, OCO3HaHHO
BbIOMpaTh Hanbosee 3PPexTHBHBIE cnoCcOObI peneHus y4eOHbIX 1 IO3HABATENBHBIX 3a/1a4;

— YMEHHMsA HaxoIuTb HEOOXOAMMYyH HH(OpPMAIUI0 B Pa3IMYHBIX MCTOUYHMKAX (B CIpaBOUYHHKAX,
nutepatype, HHTepHere), npeactaBiaaTh HHGoOpMalmil B paziuvyHOH (opMe (CIIOBECHOH, TaOJIMUYHOM,
rpadudeckoil, CUMBONIHUYECKOi), 00padaTeiBaTh, XpaHUThL W MepedaBaTh WH(OPMAILMIO B COOTBETCTBHHU C
MO3HABaTEIbHBIMH MJIM KOMMYHUKAaTUBHBIMU 3a/1a4aMH;

— BJIJCHHUs NMpHEMAMHM YMCTBEHHBLIX JEHCTBHIl: OIpeleleHHs MOHATHI, 00001meHHs, YCTaHOBIEHHS
aHAJIOTMi, KlacCH(PMKAIMKM HAa OCHOBE CAMOCTOSITEIIHHOTO BBHIOOPAa OCHOBAaHHMH M KPUTEPHEB, YCTAHOBIIEHHUS
POAOBHIOBBIX M NPUUYMHHO-CIEICTBEHHBIX CBf3€d, MOCTPOEHHS YMO3aKIKUYEHHH HMHAYKTHBHOIO,
NETYKTUBHOTO XapaKkTepa WM 110 aHAJIOTHH;

— YMEHHs OpPraHM30BBIBATH COBMECTHYI) Y4YeOHYIO JeATeNbHOCTh C YYHTENeM M CBEPCTHUKAMM:
OTPEENIATh LENH, pacnpeneniaTh (QyHKIHH, B3aMMOIEHCTBOBATh B TPYIIE, BbIIBUraTh I'MIIOTE3bl, HAXOIUTh



peuIicHue l'lpOﬁIIEMbI, pa3peuiaTtb KOHCbJ]HI{TbI Ha OCHOBE cCoOrjlaCoOBaHHs IIO3UMIIHH H yqéra HMHTEPECOB,
ApryMCHTHUPOBATh U OTCTAUBAThL CBOE MHCHHE.

OO0muMH npeIMeTHLIMU pe3yJibTaTaMu 00yueHus (PU3MKEe B OCHOBHOM IIKOJIE SBIISIFOTCS:

- YCBOEHHE YYaI[UMUCS CMBICIA OCHOBHBIX MOHATHI M 3aKOHOB (PU3HKH, B3aMMOCBSI3H MEKY HUMHU;

- (opMHpOBaHHE CHCTEMBl HAYYHBIX 3HAHHUH O TMpUpoae, ee (yHIAMEHTAIbHBIX 3aKOHAX IJIs
MOCTPOEHUs NPEJCTABIECHUA O (PU3NUECKON KapTHHE MHPA;

- CHUCTeMaTH3alMs 3HAaHWH O MHOrooOpa3uu OOBEKTOB W SIBICHHH MPUPOABI, O 3aKOHOMEPHOCTAX
MPOLIECCOB M O 3aKoHaX (PU3UKH JUIS OCO3HAHHMS BO3MOMKHOCTH PAa3yMHOIO HCIIOJIL30BAHHUS JOCTHIKCHHI
HaYKH B JlaJbHEHILIEM pa3BUTHH LIMBHIIN3ALIUH;

- ¢opmupoBaHue YOEKJIEHHOCTH B MO3HABAEMOCTH OKPYKAKOIIEr0 MUPA M JOCTOBEPHOCTH HAY4YHBIX
METOJ0B €r0 U3YyUEHHS;

- OpraHu3alus SKOJIOTHYECKOTO MBIIIEHHS U IIEHHOCTHOTO OTHOLIEHHSI K IPUPO/IE;

- pa3BUTHE MO3HABATEIBHBIX HHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEH yUaIluXcs, a TAKXKe MHTEpeca K
pacuIMpeHnIo U yriryOneHnto (U3nIecKuX 3HaHUH U BbIOOpA (PU3MKH KaK TPOQHUILHOrO NpeaMeTa.

- 3HAKOMCTBO Yy4YalIMXCsi C METOAOM HAy4yHOTO IO3HAHWS W METOJAaMM HcCie/I0BaHHS OOBLEKTOB H
SIBIICHUH TPUPOJIBL;

- NpuOOPETEHHE YUalllUMHUCS 3HAHUH O MEXAHWYECKHX, TEIJIOBBIX, 3EKTPOMArHUTHBIX M KBaHTOBBIX
ABJEHUAX, PU3NYECKUX BEMUYMHAX, XaPAKTEPH3YIOLUX 3TH SIBICHUS;

- ¢dopMmupoBaHHe Yy YYalIUXCS YMEHHH HaAOMIOAaTh NPHPOAHBIC SBICHHS W BBINOTHATL OMBITHI,
nabopaTopHble pabOTEI M IKCIEPUMEHTATIbHBIE HCCIIEI0BAHMS C HCIIOIb30BAaHUEM H3MEPUTENBHBIX MPUOOPOB,
HIMPOKO NMPUMEHSEMBIX B IPAKTHYECKON KU3HU;

- OBJIAJIEHUE yYANIMMHCS TAKUMH OOLIEHAYYHBIMU MOHATHAMU, KaK IPUPOJIHOE SBICHHE, IMITHPHUECKH
YCTaHOBJEHHBIH (akT, npobiema, THIOTE3a, TEOPETHYECKUH BBIBOJ, PE3YJIbTAT 3IKCHEPUMEHTAIbHOI
NPOBEPKH;

- TMOHUMAHHE YYANIUMHCS OTIMYHI HAay4YHBIX JAaHHBIX OT HEMPOBEpeHHOM WHGOpMAIMH, LIEHHOCTH
HaYKH JUISl YIOBIIETBOPEHUS OBITOBBIX, IPOU3BOJICTBEHHBIX U KYJIBTYPHBIX MOTPeOHOCTEH YenoBeKa.

Coaep:kanue Kypca:

Mexanunueckue konebanus (4 yaca)

Mexannueckue konedanus. XapakTepUCTUKH Kosie0aTeNbHOro ABUKEHUA. ['apMOHnYecKre KoneOaHusl.
[Ipocreiinme KonedaTenbHblE CUCTEMBI.

Ouzndeckuit MasTHUK. [IpeBpaiieHre W coxXpaHeHWE HHEPTHH TPH TAPMOHHYECKHX KOoIeOaHUsX.
Cnoxenue konedanuii. MeToa BEKTOPHBIX IHarpamMM.

3aryxatomue konebanus. Beiny:knenHsie konebanus. Pezonanc. ABrokonedanus.

OCcHOBBI MOJIEKYJISIPHO—KMHETHYECKOH TEOPUH. 3aKOHBI MJIEAJIbHOTO Ta3a (3 yaca)

MonekynsipHoe cTpoeHHe BeliecTBa. OCHOBHBIE MONOKEHHSI MOJEKYISIPHO - KUHETHUECKOH TEOpuU U
UX OMbITHOE 000CHOBAHHUE.

CrarucTuueckne 3aKOHOMEPHOCTH. BeposaTHOCTE coObITHs. CpenHee 3HAYEHHE CIy4YailHOW BETUYHMHEIL.
Makpo u MUKpo - onucanue cucteMm. Pasmepnl m Maccel Monekyn. Ckopoctu monekyn. Pacnpenenenue
MoJiekyJ1 1o ckopoctsaM. Oneit HlTepHa.

Hasnenue rasza. MpeanbHblii ra3. OCHOBHOE YpaBHEHHME MOJIEKYJSIPHO - KHHETHMYECKOH TeOpHH.
Temnepatypa, ee Qusuveckuii cmbicia. AOcomroTHas TteMneparypa. AOCOMIOTHBIH HOJIb TEMIEpPaTYpHI.
VpaBHeHHE COCTOSIHMSL HIEallbHOTO rasa. YacTHble cllydan ypaBHEHHMA cocTosHMs. ['paduku
TEePMOIHHAMUYIECKUX MPOLIECCOB.

I'azoBble cMecH. 3akoH JlanbToHA.

TepmonuHamuka (5 yacos)

BuyTtpennsis sHeprus. [lapamerpsl cocrosinus. BHyTpeHHsis JHeprus - mapaMeTp COCTOSHHSL.
Konuuectso ternotel. Padota rasa. [lepsoe Hauano TepMoJuHaAMHKH.

Tennoemkocts. TemnoeMkocTh raza. 3aBUCUMOCTb TEIUIOEMKOCTH OT BHIA Mpoliecca. TernmoeMKocTh
CTaHJIAPTHBIX TEPMOJIMHAMUYECKUX NpOIeccoB. PacmnpeseneHne HSHEPrUd 1O CTENEHSM CBOOOJBI U
TEMJIOEMKOCTh MHOTOAaTOMHOIO Ta3a.



Tennopsie npuratenu. KIIJ TeruoBeix asuratenei. Bropoe Hauvano tepMmoauHamMuku. OOpaTuMble U
HeoOpaTuMeble npouecckl. OOpaTHMOCTh TEPMOIUHAMHYECKHX TPOIECCOB.

WneaneHbiil Termnosoit apurarens. KIIJ waeansHoro nsurarens. Teopema Kapno. Beunble aBurarenu
MIEPBOI0 U BTOPOTO pPoja.

CpoiicTBa )KHUJIKOCTEH U TBEP/bIX Teul (3 yaca)

['panuIpl NpUMEHUMOCTH 3aKOHOB Hl€albHOro rasza. Peanpubie razel. YpaBuenue Ban - nep - Baanbca.
CxmxeHne ra3oB. HachllieHHbIH 1 HEHACBILIEHHBIN Nap. 3aBUCMMOCTD JaBIE€HUS U IUIOTHOCTH HACBIILEHHOTO
mapa OT TeMIlepaTyphbl. 3aBUCHMOCThH TEMIIepaTyphl KHIEHHS OT [aBieHus. Kpurtudeckas TemIieparypa.
BnaxuocTs. U3MepeHHe OTHOCUTENBHOM BIaXKHOCTH.

[ToBepxHOCTHBIE SIBIEHUS. DHEPTHsi MOBEPXHOCTHOro cyosi. Cuina TMOBEPXHOCTHOIO HATAKEHUS.
JlaBlieHHe NOJT UCKPHUBJIEHHOH MOBepXHOCThI0. CmaunBanue. KanwinsipHele sSIBICHHS.

Crtpoenue TBepabix Ten. Kpucrammuueckue u amopdubie Tena. THMbl KPUCTAIUIMYECKHX DPELIETOK.
Hedextel kpuctannoB. MexaHuueckue CBOHCTBAa TBEpHAbIX Teia. TemnoBoe JMHEHOe W 00BEMHOE
pacimpeHue.

Kunenue u niaBnenue. Y paBHeHHE TEMIOBOrO DanaHca.

OnekTpocTtaTuka (7 4acos)

Onextpuueckuid 3apsj. [lpupoja 3MeKTpUYecKoro 3apsja. DIIeMEHTApHBIM JNIeKTPUYeCKHH 3apsl.
3aKOH COXpaHEHHUs AIEKTpUIecKoro 3apsana. 3akoH Kynona. Eaqunuina u3mMepeHus 3meKTpuuecKoro 3apsja.

Onexktpuueckoe mnozne. HanpspkeHHocTh 3nekTpuyeckoro nons. Cunosbie nuHud. Teopema ['aycca.
Pacuet anexTpudeckux moiei ¢ moMomibio TeopeMsl [ aycca.

PaGora snextpudeckoro nois. KoncepBaTHBHOCTE cuil 3neKTpuyeckoro nous. [lotennuansHas sHeprus
3apsana B anekrtpuueckoM mosie. [lorennman. [loTeHumanbHas SHEPrus 3NMEKTPHUYECKOrO B3aUMOIEHCTBHSL.
DHeprus CUCTEMBI 3aps/IOB.

PasnocTte noteHumnanos. CBA3b MEXAYy Pa3’HOCTHbIO MOTEHIMAIOB H HAIPSKEHHOCTBIO 3JIEKTPUUYECKOTO
noJsl. DKBUIOTEHIIMATIbHBIE TOBEPXHOCTH.

[TpoBOAHMKY B DJIEKTPUUECKOM MOJIe. DHEPTHs 3apssKeHHOTO MPOBOJHUKA.

JuaneKTpuKH B 3eKTpudeckoMm mnose. HaBeneHHble cBsizaHHBbIE 3apsibl. MexaHM3Mbl MOISpU3ALUH
IU3NIEKTPUKOB. Jln3iekTprueckasi MPOHUIIAEMOCTb.

OnexrpoemkocTb. KonjeHcaTopsl. EMKocTh KOHJeHcaTopa. DHeprusi kosjeHcatopa. CoenuHeHue
KoH/ieHcaTopoB. KoHzeHcaTOpHbIe Lienmu. DHEPrusl IEKTpUUEcKoro mojs. 3apsaka KoHjaeHcatopa. Pabota
MCTOYHHMKA HaNPSKEHUSI.

[TocTostHHEBIH TOK (2 Taca)

[IpoBogHMK B MOCTOSHHOM 3neKTpuuyeckoM mnone. Cuna toka. [lmotHocTs TOKa. VYcnoBus
CYLIECTBOBAHUS IOCTOSAHHOTO TOKa. CTOPOHHHME CUJIBbL. DNAEKTPOABIKYIIas cuna. [lanenne HanpspkeHus.

Conporusnenue. Y nensHoe conpoTusieHne. 3akoH Oma. 3akoH Oma /st OJTHOM TIeTTH.

3aBMCHUMOCTb COTIPOTHUBIIEHHS OT TeMrnepaTypsl. CBEpXIPOBOIUMOCTb.

PaspeTBieHHbIe 3neKTpUdecKHe Lenu. 3akoHbl Kupxroda. MeTos y3/10BbIX OTEHIIHAJIOB.

CxeMBI ¢ HeTMHEHHBIMH dJIeMEHTaMHi. BoNbT-aMIepHbIe XapaKTePUCTHKH.

Pabora n MouHoOCTh TOKA.

Toku B paznMyHbIX cpenax (4 yaca)

DneKTpUYecKuid TOK B 3NIEKTPOIUTAX. 3aKOHBI deKTponn3a. [IpuMeHeHue iekTponunsa.

DneKTpuYecKuil ToK B razax. Buael camoctostensHoro paspsaa. Ilnasma.

DNEeKTpUYECKUl TOK B MOJYNPOBOAHHMKAX. OIEKTPUYECKass IPOBOAMMOCTh MOJYTNPOBOIHHUKOB.
CobcTBenHas U mpUMecHasi IPOBOAUMOCTE. P-ni - IEPEXOI.

[loynpoBoaHHKOBBIH auoja. TpaH3uctop. DiIeKTpoHHass SMHccUsi. BakyymHblii jauoa. Bombsr -
amrepHasi XapaKTepHCTHKa BAaKyyMHOTO JIM0/1a. DJIEKTPOHHbBIE TyUYKH. DIIEKTPOHHO-ITyueBas TpyOkKa.

MaruurtHoe nose (2 yaca)

BsaumoneiicTBue TokoB. JlelicTBUEe MarHUTHOIO MOJISl HA PAMKY ¢ TOKOM. MaruuTtHoe nose. MaruuTtHas
UHAYKIUA. JIMHMM MarHUTHON MHAYKUMHK. Cuiia AMrepa. DIeKTpou3MepUTENbHbIE TPUOOPHI.

Cuna JlopeHua. J[BuKeHHEe 3apsyKEHHBIX YACTHIl B 2JIEKTPUYECKUX M MArHUTHBIX MOJAX. YCKOPUTENH
3apsHKEHHBIX YacTHIL.



MaruuTHble CBOMCTBA BellecTBA. MarHuTHas NpoHUI@eMocTh. [lapamarHeTMku, AMaMarHeTHMKH H
(deppomarnetukn. ['unoresa Ammepa. [lpupona dpeppomaraerusma. [Ipumenenue heppomMarHeTHKOB.
Hrorosoe nosropenue (4 yaca)

YueHuk Ha yriy0JIeHHOM YPOBHE HAYYHTCH:

* pacrno3HaBaTh 3JEKTPOMArHUTHBIE ABJIEHHUA M OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAHHII OCHOBHBIE
CBOMCTBA MJIH YCJIOBHS MPOTEKAHHs ITHX ABJIECHUMN: 3JIEKTPU3alUs TEJ, B3aUMO/IEHCTBHE 3aps/10B, HarpEBaHHE
IPOBOJHHKA C TOKOM, B3aUMOJCHCTBHE MarHWTOB, JJICKTPOMAarHUTHas MHAYKLIHS, ACHCTBHE MarHMTHOIO
T0JIsL HA IIPOBOJIHHK C TOKOM;

* ONUCHIBATh M3y4EHHbIC CBOMCTBA TEJ U SABJICHHSA, UCIIOJIB3Ys (DU3MUECKHE BEIHYMHBL: SJEKTPHYCCKHH
3apsjl, CHJIa TOKA, DJIEKTPHYECKOE HANPSKEHHE, IEKTPUYECKOE CONPOTHBIECHHE, YEIBHOE CONPOTHBICHHE
BEILlECTBA, PAadOTa TOKAa, MOIIHOCTH TOKA,; NMPH OMMCAHWU IPABHIILHO TPAKTOBATH (PU3NUECKUI CMBICI
MCTIOJIb3YEMbIX BENUYMH, MX O0O3HAUEHHMs W €IMHHIBI M3MEPEHHUs; yKa3blBaTh (OPMYJIbI, CBA3BIBAOIIHE
TaHHYIO (PU3HUECKYIO BETHUYHHY C JPYTHMH BETUIHHAMU;

* aHAJIM3UPOBATh CBOMCTBA TEJ, 3JIEKTPOMATrHUTHBIE SIBIEHHS M TIPOLIECCHI, MCMOJB3Ys (PH3HMUECKHE
3aKOHBI: 3aKOH COXPAHEHUs DJICKTPHYECKOTO 3apsaja, 3akoH Oma Ui yyacTka uenu, 3akoH Jlxoyns—IJIenua,
NPH HTOM Pa3IMYATh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M €r0 MaTEMaTHYECKOE BhIPAKEHHE;

* pemaTh 3a7a4ud, UCIOJb3ys (M3MvecKue 3aKkoHbl (3akoH OMa 1 yuyacTKa LenH, 3akoH Jlxoyns—
Jlenua,) u ¢dopmyiiel, cBsa3bIBaloOlMe (HU3MYECKHE BETMYMHBI (CHJIA TOKA, IEKTPUYECKOE HAaNpsKeHUe,
ANIEKTPUYECKOE CONpPOTHBICHHE, YIEIBHOE COIpPOTHBICHHE BellecTBa, paboTa TOKa, MOLIHOCTH TOKa,
(opmyInbl pacyéra 3JEKTPHUECKOro CONPOTUBIICHHS IIPH IOCIEI0BATE]LHOM M HapajuleIbHOM COEAMHEHHU
NPOBOJIHMKOB); Ha OCHOBE aHalM3a YCJIOBHMs 3a/aud BbIIEIATH (PU3HUECKHE BEIUYUHBI M (DOPMYIIBI,
HEOOXOIMMBIE U151 €€ PeleHHs, U NPOBO/IUTE PACUETHI.

YYeHHMK moJIyYHT BO3MOKHOCTH HAYYHTBHCH:

* MCMOJIb30BaTh 3HAHHUA 00 3JIEKTPOMATHUTHBIX SIBIEHUAX B MOBCEAHEBHOM KHM3HHM Ui oOecrnieueHHs
Oe3onacHOCTH Tpu oOpaimieHHH ¢ npudopaMu U TEXHHUCCKUMH YCTPOHCTBAMH, /ISl COXPAHCHHS 310POBLS U
COOJIIOICHUS HOPM DKOJIOTMYECKOTO MOBEJACHHS B OKpYIKalOIEH cpee;

* IPUBO/JUTL MPHMEPLI MPAKTHYECKOI0 HMCIOIb30BaHUS (HU3MYECKUX 3HAHMH 00 3JIEKTPOMAarHUTHBIX
ABIICHUAX;

* pa3nuyaTh TpPAHMIBI MPUMEHUMOCTH (U3MUECKMX 3aKOHOB, [IOHMMATh BCEOOLIMH XapakTep
(byHIaMEHTAlIbHBIX 3aKOHOB (3aKOH COXPAaHEHMs EKTPUUECKOTO 3apsi/ia) U OrPAaHMYEHHOCTh UCIIOIb30BaHUS
JAaCTHBIX 3aKOHOB (3akoH OMma /Ut ydacTka 1enu, 3akoH Jxoyns—Ilenma u fip.);

* npuéMaM MOCTPOeHUs (U3HYECKUX MOJIeNIei, TOMCcKa U (OPMYITHPOBKH J0KA3aTENbCTB BbIIBUHYTHIX
TUMOTE3 U TEOPETHYECKUX BHIBOJIOB HA OCHOBE IMITMPUYECKH YCTAHOBJIEHHBIX (haKTOB;

* HAXO/IMTh A/IEKBATHYIO MPEIIOKEHHOM 3a/1a4e PU3MUECKYI0 MOJElb, pa3pelars npobiieMy Ha OCHOBE
MMEIOLIMXCSl 3HAHUM 00 3JIEKTPOMArHUTHBIX SIBJIEHUAX C MCIOJIb30BAHMEM MAaTEMAaTUUECKOTO amnmapara M
OLIEHUBATh PEATBHOCTH MOJYYEHHOT 0 3HaYeHUS (PU3HUECKO BEITUYUHBI.



