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11. Pa6ouas mporpamma 1o y4ednomy npeavery «Pusuka» (yriay0aénnbiii ypoBens)

123.1. Pabouyas nporpamma 1o yueGHoMmy mnpeamery «®usuka» (yrayOnéHHBIH ypOBEHS)
(mpemmetHast o6macTs «EcTecTBeHHO-HaydHbIE IPEAMETHI) ([ajee COOTBETCTBEHHO — MporpamMma 1o
¢usnke, (U3MKA) BKIOYAET MOACHUTENBHYIO 3aIMCKy, COICpXKaHHE OOy4eHHMs, IIAHUPYEMbIC
pe3yIbTaThl OCBOEHHS IIPOrpaMMEI 1o (pusmke.

11.2. ITosicHUTENBbHAS 3aMKMCKa OTpaykaeT oOmMe Lend W 3amadd (QH3MKH, XapaKTEePHCTHKY
IICHXOJIOTHYECKUX NPEIIOCEUIOK K e H3yYeHHIO OOYYaIOmIMMMUCH, MECTO B CTPYKType y4eOHOro
IJIaHa, a TaKKe MOAXO0IBI K 0TOOPY COAep/KaHMs, K ONPEACICHHIO INIAHUPYEMBIX Pe3YJIbTaTOB.

11.3. Conepxanne 00y4eHHs PacKphLIBAET COAEPKATEIbHbIC JIHHHH, KOTOPbIC MpEJIararoTcs
JU1s 0653aTEILHOTO U3yYEHHs B KaXK/IOM KJTacce Ha YpOBHE cpejiHero oomero obpa3oBaHus.

11.4. [TnanupyeMble pe3yJibTaThl OCBOCHHS NMPOrpaMMEI IO (H3HKE BKIHOYAIOT JTHYHOCTHBIE,
MeTanpeIMeTHBIE Pe3y/IbTaThl 3a BECh IIepHojl 00yYeH s Ha YPOBHE CpenHero oomero ooOpasoBaHus, a
TaKKe MPEIMETHEIE JOCTIKEHHs 00yJaroerocs 3a Kax bl roj o0yJeHus.

11.5. IloscauTeILHAR 3aNIHCKA.

11.5.1. Tlporpamma mo ¢usuke Ha ypoBHe cpexHero obmero obpasoBaHHs paspaborana Ha
OCHOBE IOJIOKEHHUM B TPeOOBaHHI K Pe3yIbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBIL,
npezcTapieHHol B De/iepaqbHOM rOCYapCTBEHHOM 00pa3oBaTe/IbHOM CTaHIApTe CPeIHero oduiero
obpazoBanus, a TakKe ¢ yuétom DexeparsHON MporpamMMel BocnuTaHus U KoHuenuuy npernoaBaus
yuebHOoro mpeamera «®usnka» B 00pazoBaTeNbHBIX opraHmsanusx Poccmiickod @enepanuy,
peaH3yIOIMHX OCHOBHEIE 001e00pa3oBaTebHbIe IPOrPaMMBIL.

11.5.2. TIlporpamma 10 ¢Qu3uke ompezenser 00s3aTeNbHOE NPEAMETHOE COJCpIKaHHE,
YCTaHABIMBAET PEKOMEH/IYEMYIO IIOC/IEJOBATEIEHOCTE H3YYEeHHs TEM U Pa3JIeNioB ydeOHOoro mpeamera
¢ YYETOM MEKIIPEJIMETHBIX W BHYTPHIIPEIMETHBIX CBS3eH, JOTHKH y4eOHOro mpouecca, BO3pacTHBIX
ocobennoctedt obywaromuxcs. [Iporpamma mo ¢u3uke MaT NpeACTAaBICHHE O IENAX, COACPIKAHUH,
obmel ctpaternn o6ydeHHs, BOCIHTAHUS B Pa3BATHS 00ydarOMHUXCs CpeiIcTBaMH yueOHOro npeMera
«Du3uKay Ha yrIyOIEHHOM YPOBHE.

11.5.3. Usygyenne xypca ¢u3uMKu yTrIyOJIEHHOrO YpPOBHs IIO3BOJISET pealu30BaTh 3a/1avd
npodeccHOHATBHOR OpHEHTallHH, HarpasJIEHO Ha co3gaHue yCIIOBHH
JUISL TIPOSBJICHHS] CBOMX HMHTEIUIEKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH KamabmM OO0ydaroluMcs,
KOTOpBIE HEOOXOMMMBI IS IPOJODKEeHHS 00pa3oBaHHMsA B BBICHIMX Y4YeOHBIX 3aBECHHSX IIO
Pa3IHYHBIM (PH3AKO-TEXHHYECKUM U HHKEHEPHBIM CIIEIIHAIEHOCTSM.

11.5.4. B mporpamme no ¢u3uKe ONpeNeNsioTcs IUIaHHPYEMBbIE Pe3yJIbTaThl OCBOCHHA Kypca
(U3MKH Ha YPOBHE CPENHEro obmero 06pa3oBaHus: THYHOCTHBIC, METAIIPEIMETHEIE, IPEAMETHEIE (Ha
yriayb6néarom ypoBre). Hayuno-MeTon0NOTHYeCKOH OCHOBOM i pa3paboTku TpeOoBaHHH K
JTMYHOCTHBIM, METANPEIMETHBIM H IIPEJIMETHEIM pe3y/ibraTaM 00y4arommxcsl, OCBOMBLIMX IIPOrpaMMy
1o (u3uKe Ha ypoBHE cpefHero odmero obpasoBaHus Ha yriayOIEHHOM YPOBHE, SBJISETCS CHCTEMHO-
JesSTeTbHOCTHRIM TOAX0/.

11.5.5. [Tporpamma 1o (pHu3HKe BKIIOYAET:

IUTAHAPYEMBIE  Pe3yJIbTaThl OCBOGHHsS Kypca (u3ukm Ha yrIyOn€HHOM — YpOBHE,
B TOM YHCJIe IIPeIMETHEIE Pe3yIbTaThI 110 TOaM 00yUYeHHS;

cozepsxanue yaeObnoro nmpeamera «@u3ukay no rogaMm o0ydeHus.

11.5.6. IlporpamMma 1o (u3KKe WMEET MPUMEPHBIA XapakTep M MOXET OBITh HCIIOJIB30BaHA
YYUTEIIMHA QHU3UKH [UIA COCTABJICHUA CBOUX pabouuX IpOrpaMm.

11.5.7. TlporpaMmma 10 (H3MKE HE CKOBBIBACT TBOPYECKYI0 MHHI[HATHBY YYHTCIEH
M TOpPEeNOCTaBIseT BO3MOXKHOCTH JUIS pealu3aldM  Pa3jidyHbIX METOAMYECKHX IOIXOJ0B
K TpernojaBaHuio (GU3KMKKA HA YrIyONEHHOM ypOBHE IIPH YCIOBHH COXpaHEHHS 00s3aTeTbHOH YacTH
coJiepKaHus Kypca. .

11.5.8. ®uzuka kak Hayka ©O Haumbonee OOmMX 3aKOHaX IPHPOABI,  BBICTYNAd
B KadecTBe y4deOHOro npeaMera B IIKOJE, BHOCHT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUI ob
OKpYKarommeM MHDE. [IxonpHBIH Kypc (uzuku - CHCTEMOODOpasyIomui
I eCTECTBEHHO-HAY4YHBIX yueOHBIX IIPEJIMETOB, IIOCKOJNBKY (DM3HYECKHE 3aKOHBI JICKaT
B OCHOBE NPOLECCOB H SBICHHM, M3y4aeMbIX XuMHEH, Omonorueit, dusmueckoil reorpadueil u



acTpoHoMueit. Mcronp30BaHue U aKTHBHOE IPUMEHEHHE (PU3HYECKUX 3HAHUM ONIPE/IEIAII0 XapaKTep ’
OypHOe pa3BHTHE Pa3HOOOpa3HBIX TEXHONOTHH B cdepe 3HEPreTHKH, TPAHCIIOPTa, OCBOEHHS KOCMOCa,
TIOJIyYEHUS HOBBIX MaTepHaioB
C 3aJaHHBIMH cBOMcTBamH. V3ydenwe (U3UKM BHOCHT OCHOBHOH BKIad B (QOpMHpOBaHHE
eCTECTBEHHO-HAy4YHO! KapTWHBI Mupa oOydwaiomerocs, B (OpMHpOBaHHE YMEHHH NPHMEHATDH
Hay4HBIA METOJ NO3HAHUS [IPH BEITIOTHEHUH UMM Y4€OHBIX HCCIEIOBAHHMN.

11.5.9. B ocHOBY Kypca (U3MKH CpefHEeH IIKOJBI IONIOXKEH pAd HIAeH, KOTOpPBIE MOXHO
paccMaTpUBaTh KaK IPHHIIMIIEI €r0 IOCTPOCHMUS.

Wnes nenocrHocTH. B cOOTBETCTBHH ¢ HeH Kypc fABISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJEPHIKHAT MaTepuall U3 BCEX paszenos bus3nxw, BKJTFOYAET
KaK BOIIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHOH (DH3AKH.

Wnes remepammsanuu. B cooTBeTcTBHM ¢ Hel Marepuan Kypca QH3HKH OOBEIUHEH BOKDYT
(usuueckux Teopuil. Bemymum B Kypce sBisiercs (GOpPMHPOBAaHHE NPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTepUH, BEIIECTBE H MOJIE.

Wnes rymanurtapusaumu. E& peammsaiusi INpeamonaraeT HCIONB30BAHHE TYMaHHTapHOIO
NIOTEHIHAIa tuzmaeckon HayKH, OCMBICTICHHE CBA3H pa3BHTHA bu3uKH
C  pa3BHUTHEM obmecTBa, a  Takxe C  MHpOBO33pEHYECKMMH,  HPaBCTBEHHBIMH
U 9KOJIOTHYECKUMH IIpoOIeMaMH.

Wnes npuknamHod HampasieHHOCTH. Kypce ¢msuku yriayOn€HHOrO ypoOBHS IIpeamosaraet
3HAKOMCTBO C ITHPOKHM KPYIrOM TeXHHYECKHX M TEeXHOJIOIHWYeCKUX IPHIONKEHUH U3yYeHHBIX TEOpHH
u 3axkoHOB. [Ipu sTOM paccmarpuBaloTcs Ha YpOBHE OOMMX TPEACTaBICHHH M COBPEMEHHEIE
TEXHUYECKHE YCTPOHCTBA, H TEXHOIOTHH.

Wnes 3KONMOrH3alMyM peamu3yercs MOCPEACTBOM BBEICHHMS JJIEMEHTOB  CONEPKAHMS,
IOCBAIEHHBIX 5KOJIOTHYECKHM npobiremam COBPEMEHHOCTH, KOTOpBIE CBSI3aHEI
C DpasBHTHEM TEXHHKH H TEXHONOTHH, a Takxke OOCyXJeHHMA mNpodieM panHOHAIBHOIO
IIPAPOIOIOIE30BAHUS H 9KOJIOTHYECKOH 6e30macHOCTH.

11.5.10. OcBoenue cojep)kaHus IporpaMmsl 10 (PH3UKE JODKHO OBITH IIOCTPOEHO Ha
NPUHIHANAX CHCTEMHO-AEATETbHOCTHOTO mHoaxoja. s (u3uKM peanus3anus 3THX [PHHIHAIIOB
Gasmpyercs Ha UCTIOJIb30BAHUM CaMOCTOSITENIEHOr O SKCIIEPUMEHTA
KaKk IIOCTOSHHO JeicTByromero (akxropa ydyebuoro mnpomecca. st yriay6n€HHOrO YpOBHS — 3TO
CHCTEMA  CaMOCTOSATENBHOIO  YYGHHYECKOr0  9KCIIEPUMEHTa, BKIIOYANOMEro  (pPOHTAIBHEIE
YYEHHYECKHE OIBITHI IIPH HM3YYEHWH HOBOrO MaTepHana, JabopaTopHble paboTel H paboThl
npakTukyma. IIpu 5ToM BO3MOXHEI JBa criocoba peanusanuu GU3MUecKoro npaxkTukyma. B mepeom
cirydae HOPaKTUKYM IPOBOIHTCS mbo B KOHIIE
10 u 11 xnaccos, b0 mMOCiIe MEPBOr0 U BTOPOro IONYTOAMH B KaXKIOM M3 3THX KiIaccoB. Bropoit
crocod — 9To WHTEerpamus paboT MpakTHKyMa B CHCTEMY J1abopaTOpHEIX paboT, KOTOpEIe IPOBOAATCS
B IIporecce H3ydeEHs pasgena (Temel). Ilpm 3tom mox pabotamMm NpakTHKymMa NOHHMAETCH
CaMOCTOSITENIbHOE HCCIIeIOBaHHE, KOTOpOe IPOBOIUTCS
II0 PYKOBOZCTBY CBEPHYTOr0, 0006IEHHOr0 Byua 6e3 nomaroBoi HHCTPYKIIHUH.

11.5.11. B mporpamme mo ¢u3mKe cHCTeMa YYCHHYECKOTO 3KCIICPHMEHTa, JIabopaTOpHBIX
paboT M IpaKTHKyMa MpEICTaBleHa eIWHBEIM INepedHeM. BrIOOp TemaTHKH IS 3THX BHIOB
YUEHMYECKUX [paKkTHYeCKuX paboT OcCyImecTBisgercs ydacTHHKaMH 00pa3oBaTeNbHOTrO Ipolecca
HCXO0Is u3 ocobeHHOCTEH :  TIOYpPOYHOTO MJIAHUPOBAHUSA
U ocHamenus kabunera ¢usuxu. [Ipu 5ToM obecneunBaercs oBnafeHHe 00YYaAIOIMAMHUCS YMEHHIMHE
IIPOBOJMUTE NPSAMbIE U KOCBEHHBIE M3MEPEHHs, HCCICAOBAHUSA 3aBUCHMOCTEH QU3NYECKUX BEUYUH U
IOCTaHOBKY OIILITOB II0 IPOBEPKE MPEI0KEHHBIX THIIOTE3.

11.5.12. bonsmoe BHHMaHWE yZENsAeTCS PEIISHHIO PacYETHBIX M KadecTBeHHBIX 3anad. [lpu
3TOM Ul Pacy€THBIX 3a/ay IPUOPUTETOM SBILIOTCA 3a4a4d ¢ ABHO 3a[JaHHOH M HEABHO 3aJlaHHOM
(Gu3uyeckodl MOAENbIO, MO3BOJIAIONME NMPUMEHATh M3YYEHHbIC 3aKOHBI W 3aKOHOMEDHOCTH Kak H3
OIHOTO pa3jesia Kypca, TaK W HMHTEIPHPYS INpPUMEHEHHe 3HAaHMM M3 pasHbIX paszgenos. Jlusa
Ka4€CTBEHHBIX 3a71a4 [IPHOPHUTETOM ABJIAIOTCS 3afiaHus
Ha oOBsicCHEHHE/peIcKa3aHue NPOTEKaHUs ¢u3FYeckux ~— ABICHHH | IIPOLIECCOB



B OKpyXaromeil jxu3HH, TpeOyiommue BbIOOpa (H3HYECKOM MOIETH IS CHTYallHd IIPaKTHKO-
OPHEHTHPOBAHHOI'O XapaKTepa.

11.5.13.B  cootBerctBud ¢  TpeOoBaHusamu  DejepalbHOro  rOCYAapCTBEHHOIO
o0pa3zoBaTenbHOr0 CTaHmapTa cpexHero obmero obpasoBaHds K MaTepHATbHO-TEXHHYECKOMY
obecneueHUIO yueOHOro npoiecca Kypc (hu3UKH yriIyOnEHHOTO ypPOBHSA
B CpeiHell IIKONE JIOMKEH HM3ydaThCs B YCIOBHSIX IpeIMeTHOro KabuHera. B xabunere ¢usuku
IOJDKHO OBITH HeoOXoauMoe TabopaTopHoe 000pyJ0BaHHE MUl BHIIONHEHH YKa3aHHBIX B IpOrpaMMe
no (u3MKe y4YEHWHIECKWX OIBITOB, JabOpaTOpHBIX pabor M paboT mMpakTHKyma, & Takke
JEMOHCTPALMOHHOE 000py/10BaHHE.

11.5.14. lemOHCTpaHOHHOE obopymnoBanue thopmupyercs B COOTBETCTBHH
C OPUHIUIOM MHHHAMAIIBHOH JOCTaTOYHOCTH M OOECHEeYMBACT IOCTAHOBKY MEPEYHUCICHHBIX B
nporpaMMe o (H3MKE KIIOYEBBIX JEMOHCTpPALMEl JUIA WMCCHENOBAHUS H3YYaEMBIX SBJICHHH H
IPOIECCOB, AMIHMPHYECKAX " (byHIaMeHTaNBHBIX 3aKOHOB,
UX TEXHWYECKUX IPUMEHECHHUIH.

11.5.15. JlabopatopHoe 060pyAOBaHHE A/ YIEHHUESCKHUX NPAKTHIECKHX paboT $popMHUpyeTcs
B BHJIE TEMAaTHYECKHX KOMIUICKTOB W OOecrmevuBaeTCs B pacy€re OJHOr0 KOMILICKTa Ha IBYX
obywaromuxcs. TemaTHueckne KOMIUIEKTHI JTabopaTopHOro 060pyA0BaHMs IOKHEI ObITH TOCTPOEHEI
Ha KOMIUIEKCHOM HCIIOJb30BAHHH aHAJIOIOBBIX M IM(POBBIX NpHOOPOB, a TaKKe KOMIIBIOTEPHBIX
HW3MEPUTENBHBIX CUCTEM B BHJIe UG POBEIX 1aboparopuid. |

11.5.16. OCHOBHBIMH LieJIIMH U3ydeHHs QH3UKH B 001eM 00pa3oBaHuH ABJIAIOTCS:

bopmMupoBaHHe HHTEpeCca W CTPeMIICHHS O0yJaromuxcs K HaydyHOMY HM3Y4EHHIO NIPHPOABI,
pa3sBUTHE HX HHTEJUICKTYyalbHBIX H TBOPYECKHX CIIOCOOHOCTEH;

pasBUTHE IPEICTABIEHAN O  HAYYHOM  MeToje TMOo3HaHHS H  (opMHpoBaHHUe
HCCIIE0BATENBCKOr0 OTHOMECHHA K OKPYKAIOLIHM SBIICHHUAM,

(bopMEpOBaHHE HAYYHOIO0 MEPOBO33PEHHS KaK pe3yIbTaTa H3y4eHHUsl OCHOB CTPOCHHUA MaTepHH
U QyHIaAMEHTANTBHBIX 3aKOHOB (QU3UKH;

GopMEpoBaHEE yMEHHH OOBACHATH SBIEHHS C HCIHONb30BaHHEM (H3MYECKUX 3HAHUH H
Hay4YHBIX JI0Ka3aTe/IbCTR;

dopmupoBaHue NpesicTaBIeHHN 0 poyd (GU3MKH UL PasBUTHS APYIHX €CTECTBEHHBIX HayK,
TEXHHUKH M TEXHOJIOTHH;

pa3BUTHE IIPEACTABICHHN 0 BO3MOXKHEIX chepax Oymymei npodeccHoHasbHOR NeITeIbHOCTH,
CBSI3aHHBIX ¢ (PU3MKOH, OArOTOBKA K JabHEeHIeMy 00yJEHHUIO B 3TOM HAIPaBICHUH.

11.5.17. JocTtrxkeHue OTuX Heldedl obecrnieumBaercs pEIIEHHEM  CIEOYIOIMMX — 3a4ad
B IIpOIIeCCe U3Y4YEeHUS Kypca (QU3nKH Ha ypoBHE cpeHero obuiero ob6pasoBaHusi:

npuobpereHre CHCTEME] 3HaHUH 00 00IMX PH3HYECKHX 3aKOHOMEPHOCTX, 3aKOHAaX, TEOPUsIX,
BKJIIOYAs MEXaHMKY, MOJIEKYJIAPHYIO (U3MKY, JIEKTPOJHHAMHKY, KBAHTOBYIO (QH3HMKY H SJIEMEHTHI

acTpo(HU3UKHU;
GopMHpOBaHWEe yMEHWH NPUMEHSATH TEOPETHUECKHE 3HAHHA UIi OOBICHEHHS (QU3MICCKHUX
ABJICHUH B HpHpoJe H ISt IPHHSATHS HPaKTHYECKUX peneHui

B NIOBCEHEBHOM JKU3HM;

OCBOEHHE CIHOCOO0B pelleHds pa3IHYHBIX 3aJad C ABHO 33aJaHHON (H3WYECKOH MOJIEIBIO,
3aja4, HOAPa3yMEBalOUIHX CAMOCTOATENIBLHOE Co3fanue GU3HYECKON MOIENH, alleKBATHOU YCIOBHAM
3a/la4d, B TOM 4YHCJIE 3a7a4 HEDKEHEPHOI'0 XapaKTepa;

NOHMMaHWe (U3UYECKHX OCHOB M TIPHHIMIIOB JEHCTBHSA TEXHHYECKMX YCTPOHCTB
U TEXHOJOTHYECKHX MTPOIIECCOB, HX BIMAHHA Ha OKPYKAIOIIYIO CPEy;

OBNAQJIEHAE METOJaM¥ CaMOCTOSATENLHOTO IUIAHHPOBaHHS M IPOBEACHHA (DU3MYIECKAX
SKCIIEDHMEHTOB, aHaIW3a M HHTeprperalud WHPOPMAIMH, ONpPEIENeHHS JOCTOBEPHOCTH
[IOJIy9€HHOI0 pe3yJibTara;

CO3/IaHME YCIOBHH JUIs PpasBUTHS YMEHHIl IPOEKTHO-HCCIEI0BATENBCKON, TBOPYECKOH
AEeATENBEHOCTH,

pasBHTHe HWHTepeca K chepaM  NpoQecCHOHAIbHOH  JEATETBHOCTH,  CBA3AHHOH
¢ bu3uKoii.



11.5.18.B  coorBerctBuzr ¢  TpeOoBanusMuH ~ DelepabHOrO  TOCYAApCTBEHHOIO
06pa30BaTeILHOrO CTaHAapTa CpefHero o0uero o0pa3oBaHMs YrIyONEHHBIH YPOBEHb H3YHCHHS
yuebHoro mnpeamera «®usuka» Ha ypoBHe cpeaHero oOmero 00pa3soBaHHs —BBIOMpaeTCH
obyJaromumucs, UTAaHUA PYIOIIMAMH IIPOJIOJDKCHAE obpazoBaHus
10 CHENUATEHOCTAM (QH3UKO-TEXHHYECKOTO PO,

11.5.19. O6mee uymMcaO YAaCOB, PEKOMEHAOBAHHBIX Ui M3yueHHs (u3uku (yriyOrieHHBIH
ypoBerb) - 340 wacos: B 10 kmacce - 170 wacoB (5 wWacoB B  HEJEImo),
B 11 xracce - 170 gacoB (5 9acoB B HEJIETIO).

123.5.20. B mporpamme 10 (M3HKe KaXIOro Kiacca IpeularaeTcss pe3epB BpEMEHH,
OTBOJMMBIH Ha BAPHATHBHYIO YacTh IIPOTPAMMBbI, COAEPKaHHEe KOTOPoH QOpMHpPYETCs YIaCTHHKaMU
o6pazoBarensHOTO Tporecca. Jlobas paGodas mporpamma JODKHA TOJHOCTBIO BKIHOYaTh B ceds
colepiKaHue JaHHOH ITPOrpaMMEI 110 GH3HKE.

11.6. Conepxanne o0y4uenus B 10 knacce.

11.6.1. Pasnen 1. Hayunsiii MeTO TO3HAHUS IIPAPOJIBL.

®usuka — ¢yHgaMeHTaTpHAs Hayka O npupome. Hayudbiii  MeTON  NO3HAHHA
¥ METOJBI HCCIIENOBaHMUA QH3HUECKUX SBICHUH.

DKCIepEMEHT W Teopus B  [mpouecce  MO3HaHMs  mpupoxsl. — HaOmonenue
U SKCTICPHMEHT B HH3HKE.

CriocoOBl m3MepeHds (U3MYecKUX BEIMYMH (AHANOrOBbIE M NH(POBBIE H3MEPHTEIHHBIC
npuOOpHl, KOMITBIOTEPHBIE ATIHKOBBIE CHCTEMBI).

[TorpemHocTy H3MepeHHH (pHU3AIECKUX BeIHYHH (a0COMOTHAS B OTHOCHTE/bHAS).

MopemupoBaane (U3IWYECKHX SBJICHHM M IIPOLECCOB (MarepHalbHas TOYKa, aOCONFOTHO
TBEpJOE TENO, MeaNbHas XKHIAKOCTh, HCANBHBIN a3, TOYeuHbIH 3apan). ['umoresa. PH3HHECKHH
3aKOH, TPAHHIBI €ro IPEMEHUMOCTH. DH3HYeCcKas TEOpHUs.

Pome # wMecTto ¢u3ukd B (OPMHPOBAHHH COBPEMEHHOH HaydHOH KapTHHBI MHPa,
B NPaKTHYeCKOH JAesTeNbHOCTH JII0ZEH.

VueHnYeCKHil IKCIEPUMEHT, 1abopaTOpHbIe PabOTEL, MPAKTHKYM.

H3MepeHne CHIBI TOKA H HAIPSUKCHHA B LEMH ITOCTOSHHOIO TOKA MPH TOMOIIK aHAIOrOBBIX H
A POBEIX H3MEPHTEIBHBIX IPUOOPOB.

3makoMcTBO ¢ mudposoit maboparopueil mo ¢usuxe. IIpuMeps! H3MepeHHs (PU3UYECKHX
BEJIMYHH IIPH IIOMOIIM KOMIBIOTEPHBIX NaTYHKOB.

11.6.2. Pazpen 2. MexaHuka.

11.6.2.1. Tema 1. Kunemaruxa.

Mexaunygeckoe ABmkeHre. OTHOCHTENEHOCTE MEXaHHYeCKOoro JBikeHus. Cucrema oTcuéra.

[Tpsimast u o6paTHas 3a71a4ud MEXaHHKH. :

Paiuyc-BeKTOp MaTepHaJbHOM TOYKM, €ro IPOEKIHH Ha OCH CHCTeMBl KOOpIMHAT.
Tpaexropus.

[lepemerenne, CKOPOCTh (CpefHsss CKOPOCTb, MTHOBEHHas CKOPOCTb) H  YCKOpPEHHE
MaTepHaIbHOM TOYKH, HX [POEKUMH Ha OCH CHCTeMbl KoopauHat. ClloXeHHe NepeMelleHHH H
CIIOJKEHHE CKOPOCTEH.

PaBHOMEpHOE W DAaBHOYCKOpPeHHOE TPSIMOJIHMHEHHOe IBHXXEeHHE. 3aBHCHMOCTH KOODIHMHAT,
CKOpPOCTH, YCKOPEHHA H IyTH MaTepHATLHOH TOYKH oT BpeMeHH
H UX rpaguKH.

CrobojiHoe majieHue. YcKopeHne cBOOOXHOrO majeHms. [IBikeHue Tena, OPOIIEHHOro Moz
YIJIOM K TOPH30HTY. 3aBHCHMOCTh KOOPAHMHAT, CKOPOCTH M YCKOPEHHs MArepHaIbHOH TOYKH OT
BpeMEHM ¥ X rpaduku.

Kpusosuueitnoe ABmKeHue. J[BUKeHHE MaTepHAbHONH TOYKH 10 OKPYKHOCTH. YIJOBas H
nEHeifHas ckopocTs. lleppom m wactora obpamenus. lleHTpocTpemuTenbHOE (HOpPMAIBHOE),
KacaTeapHOe (TaHTeHIIHAIBHOE) ¥ MOJHOE YCKOPEHHE MaTepHATbHON TOYKH.

TexHHYECKHE YCTPOUCTBA M TEXHOJOTHYECKHE MPOIECCHI: CIHIOMETp, JABH)KCHHE CHApSIOB,
IEIHBIE, IeCTePEHYATHIE H PEMEHHBIE NIepe/iadH, CKOPOCTHBIE JTHQTHL

JleMOHCTpanuH.



Mogens cucTeMsl 0TcHETa, HILUTIOCTPAIH] KHHEMATHIECKHX XapaKTEPHCTHK JBHIKEHHUS.

CnocoObl HecneOBAHUS JIBUKESHUM.

WnmocTpanus npee-Horo nepexoia i i3MepeHne MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanue ABHKEHHH C HCIOIB30BAHHEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXE H B pa3pe)keHHOM IIPOCTPAHCTRE.

Habmonenne  pgBmkeHHs  Tena, OpomieHHOro  mox  yriaoM K TOPU30HTY
H FOPH30HTAIBHO.

HanpagneHue ckOpoCTH NpH IBHKEHUH 110 OKPYIKHOCTH.

[Tpeo6pazoBanue yrioBoil CKOPOCTH B PEOyKTOpe.

CpaBHenue nyTelf, TpaeKTOpUH, CKOPOCTEH [BHOKSHHS OJHOrO H TOrO K€ Tena
B Pa3HBIX CHCTEMAX OTCYETA. .

VYuenuuecKuil SKCIIepUMeHT, 1abopaTopHbIe PadoTEI, IPAKTHKYM.

W3y4enne HepaBHOMEPHOTO ABHDKCHUS C LIENBIO ONPE/ICICHAS MTHOBEHHON CKOPOCTH.

M3mepenne  ycKOpeHHS  TpH  NPSAMOIMHEHHOM  PaBHOYCKOPEHHOM  JBMIKCHHH
110 HaKJIOHHOM IVIOCKOCTH,

HMccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHH [IPH PABHOYCKOPEHHOM JIBHKCHHH.

M3mepenne yckopeHHs CBOOOAHOrO maneHHsi (PeKOMEHIOBAHO HCIIONB30BaHHE LU(POBOH
nabopaTopun).

W3y4yenue BwKeHWs Tena, OpOIMIEHHOTO TOPH3OHTATBHO. [IpOBEpKa  IHIIOTE3BI
0 IPSAMOH HPONOPIHOHAILHOH 3aBUCHMOCTH MeXy NaJIbHOCTBIO IONETA U HAYAIBHOH CKOPOCTHIO
Tena.

W3ydenne ABUXEHUA TENA 110 OKPYKHOCTH C TIOCTOSHHOMH 110 MOZYJTIO CKOPOCTBIO.

HUccnenosanue 3aBHCHMOCTH nepuosia obparmeHus KOHHYECKOT'O MasiTHHKA
OT €ro napameTpoB.

11.6.2.2. Tema 2. lunamuka.

IepBeiii 3axkoH Herotona. WMuepumanbHble cHcTeMBI 0TCYETa. [IpHHIMI OTHOCHTETHHOCTH
I"amunes. Hemnepruansaele cHcTeMb! 0TCYETa (ONpeelieHHe, IPHMEPEI).

Macca Tena. Cuna. I[TpuHIMI CYyNIepIO3UIMHT CHIL.

Bropoii 3axon HeloTOHA U151 MaTepHAIBEHOM TOUKH.

Tpernit 3akon HeroToHa 11 MaTepHAIBEHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUs. DKBUBAJICHTHOCT IPABUTAMOHHOMN U MHEPTHOH Macchl.

Cnmna  TsokecTH.  3aBHCHMOCTH — YCKOpeHHs  CBOOOZHOrO  MageHHss OT  BBICOTHI
HaJl TOBEPXHOCTBIO IUIAHETHI M OT Treorpaduyeckod mwMpoTel. J[BHkeHHMe HEOECHBIX Tel
¥ BX cIIyTHUKOB. 3akoHb!l Kemnepa. [TepBas kocMudgecKas CKOpOCTb.

Cuna ynpyrocrh. 3akoH I'yka. Bec Tena. Bec Tena, 1Bmxymerocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe tpenue. Cua TpeHHs CKONBXCHHUS M cuiia TpeHHs nokos. Koadduuuent
TpeHus. Cuna CONpPOTHBIEHWS IIPH JBM)KCHHH Tella B JKHIAKOCTH WM rase, e€ 3aBHCHMOCTB OT
CKOPOCTH OTHOCHUTEJILHOTO ABHIKEHHS.

Jasnenue. 'uapocrarnyeckoe gasnenune. Cuna Apxumena.

TexHuveckwe ycTpoiicTBA M TEXHOJOrHMYECKHE IIPOLECCH: ITOJUIMITHHKH, JBIDKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

JlemoncTpanuu.

Habmonenue ABHXKEHUS TeNl B MHEPIHAIBHBIX U HEMHEPIHANBHEIX CHCTEMaX OTCYETA.

[IpHHLIUIT OTHOCHTEIBHOCTH.

Kadenne pAByX OHIMHOPOB WM IDAPOB pa3sHOW MAacCH C OJHHAKOBBIM YCKOPEHHMEM
OTHOCHTEJIFHO HEMHEPITHATBHON CUCTEMBI OTCUETA.

CpaBHeHUE paBHONECHCTBYIOINECH IIPUIOKEHHBIX K TEIy CHII C MIPOM3BEICHHUEM MAcChl Tella Ha
€ro YCKOpPEHHE B HHEpIHATbHON CHCTEME 0TCYETa.

PaBeHCTBO CHII, BO3HUKAIOMIMX B pe3yJIbTaTe B3aUMOJIEACTBHUS TEIL

M3mepenne Macc 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM IOIbEME U IAJCHHH.

L



IlenTpobeskHbIe MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHS NOKOS, KAYEHHS U CKOJIbKEHHU.

VYeHUYeCKHH SKCIIEPUMEHT, 1abopaTopHEIe paboThl, NPAKTHKYM.

W3mepenne paBHOIEHCTBYIOMIEH CHII IIPH JABMIKEHHH OpycKa 110 HaKJIOHHOH IJIOCKOCTH.

[TpoBepKa rumoTe3sl O HE3aBUCHMOCTH BPEMEHHM JIBHIKEHHUS OpycKa 10 HAaKJIOHHOM ILIOCKOCTH
Ha 33/IaHHOE PAaCCTOAHHUE OT €ro Macchl.

HccnenoBanue  3aBUCMMOCTH — CHJI  YOPYTOCTH, — BO3HHKAOIMX B NPYXKHHE
U Pe3MHOBOM 00pazIe, OT UX Ae(opMaliH.

W3ygenne ABUKEHHA CHCTEMEI TEJI, CBA3AHHBIX HUTHIO, IEPEKHHYTOH depes NErkui 6JIokK.

W3mepenne ko3 ¢uIMeHTa TPeHHS IO BEIHMYHHE YTJIOBOTO Kod(dduimeHTa 3aBHCHMOCTH
Frp(N).

HUccrnenosanune pemkeHns Opycka 10 HAKIOHHOM INIOCKOCTH C MepeMeHHBIM KO0db(UIHeHTOM
TpeHHS.

W3yqenne IBMKEHAS rpy3a Ha BAILY C TPCHUEM.

11.6.2.3. Tema 3. Craruka TBEpHOro Tena.

AbcomoTHo TBEpHoe Teno. IloctynmarenbHOe W BpamaTenbHOE [BHIKEHHE TBEPAOrO Tena.
MoMeHT CHIBI OTHOCHTENBHO OcH BpameHHs. I[lmewo cumsl. CriojkeHWe CHII, HPHIOXKEHHBIX K
TBEpAOMY Teny. [leHTp TsKecTH Tena.

VcnoBust paBHOBeECHS TBEPAOTO Tena.

VYcroituuBoe, HeycToWYHBOE, Oe3pa3IHYHOE paBHOBECHE,

Texnuyeckue ycTpolcTBa H TE€XHOJIOIHYECKHE IPOIECCHl: KPOHINTEHH, CTPOUTENBHBIH KpaH,
peméryarbie KOHCTPYKLIHH.

Hemonctpanuu.

VYcnoBus paBHOBeECH.

Buner pasHOBeCHS.

Vyenuueckuii KcriepuMeHT, 1abopaTopHEIe paboThl, IPaKTHKYM.

Hccnenosanue ycnoBrit paBHOBECHS TBEPAOTO TeNa,' HMEIOLIET0 OCh BpAICHHA.

KoHcTpyHpoBaHHe KPOHINTEHHOB U PaCYET CHJI YIIPYTOCTH.

W3yuenne ycTOHYHBOCTH TBEPOTO Tea, HMEIOLIETO IIOMATh ONOPHIL.

11.6.2.4. Tema 4. 3akoHBEI COXpaHSHHS B MEXaHHUKE.

WMiysiec MaTepHanbHOM TOYKH, CHCTEMBbl MaTepHANbHBIX To4ek. LIeHTp Macc CHCTEMEI
MaTepHATBHBIX TO4YeK. TeopeMa O JIBMIKCHUH IIEHTpa Macc.

Wmmynbe cuisl 1 H3MEHEHHE HMITyJThca Tena.

3aKOH COXpaHEHHS UMITYIILCA.

PeaxTuBHOE JBHIXKCHUE.

MoMmeHT uMITyIbca MaTepHaTbHOH ToukH. [IpencraBieHne 0 COXpaHeHHH MOMEHTA HMITYJIbCa
B [IEHTPAJIBHEIX MONSX.

Pabora cunel Ha MaoM ¥ HAa KOHEYHOM Ilepememienud. [ padudeckoe npencrapiaenue paboTsl
CHUIBL

MOIIHOCTE CHITBI.

Kunerngeckas sHeprus MatepHanbHOH Touku. Teopema 06 U3MEHEHUH KMHETHYECKOH SHEPTHH
MaTepHaIbHOH TOYKH.

[loTennaneHble W HENOTEHUMaNbHble CHIbL [loTeHnuanbHas sHeprus. IloTeHIHaTbHAas
3Heprus ymnpyro aedopmupoBaHHOW npyxuHbl. lloTeHIManeHas SHEPrUs Teda B OXHOPOIHOM
rPaBHTALHOHHOM oJe. [Torernmansras SHEPrus Tena
B IPaBUTAIlMOHHOM II0JIe OJJHOPOAHOrO Iapa (BHYTPH H BHe Inapa). Bropas KOCMHYECKas CKOPOCTE.
Tperpst KocMHUYeCKas CKOPOCTE. '

Ces3p paboThl HEMOTEHIMANBHBIX CHJI C U3MEHEHHEM MEXaHMYEeCKOH 3HEPIHH CHCTEMBI Tell.
3aKOH COXpaHeHHs MeXaHUJeckol SHepruy.

Ynpyrue u Heynpyrue CTOJIKHOBEHH.

YpaBaeHue DbepHymwmd Ans HACaNbHOH JKUIKOCTH KaK CIEICTBHE 3aKOHa COXpaHCHHS
MEXaHUYeCKON SHEPIUH.



Texnuueckne ycTpoMCTBA M TEXHOJOTHYECKHE MPOIECCH: IBHKEHHE PaKeT, BOJOMET, KOMED,
IpYKUHHBI NHCTOJIET, THPOCKON, QUIYyPHOE KaTaHHE Ha KOHBKaX.

HemoHCcTpaum. i

3aKOH COXPAaHEHHS UMITYIIbCA.

PeakTHBHOE IBHIKEHHE.

M3MepeHne MOIIHOCTH CHJIBL.

V3MeHeHre YHEPTUH Tella IPH COBEPIIECHAH PaboTEL

B3auMHEBle NpeBpalieHds KHHETHYECKOH H MOTeHIHAaNbHOH SHepruil IpH AEHCTBHH HA TEIO
CHJIBI TSDKECTH M CHIIBI yIIPYTOCTH.

CoxpaHeHue 3Heprud Ipu cBOOOHOM IaJICHHH.

YyeHnueckuii 3KCIIEpUMEHT, TabopaTopHEIe paboTEI, MPAKTHKYM.

M3mepenne uMITy/bca Tela 10 TOpMO3HOMY ITYTH.

M3mepenue CUIIBI TATH, CKOPOCTH MOJIEIH JJIEKTPOMOOHIIA H MOIMHOCTH CHIIBI TSTH.

CpaBHeHHE H3MECHEHHS HMITYJIbCa TeNa C HMITYIbCOM CHIIEL

HccnenoBanue coxpaHeHHs HMITY/IbCa IIPH YIIPYTOM B3aHMOIEHCTBHH.

3mepeHre KHHETHYECKOM SHePruy Tela 10 TOPMO3HOMY IYTH.

CpaBHenye H3MEHEHHS OTEHIUATBHON SHEPTrUH MIPYKUHBI ¢ paboTOH CHIIBI TPEHHUS.

Onpenenenue paboThI CHITBI TPEHMS NPH JIBHKEHHH Tela 10 HAKIOHHOH IJIOCKOCTH.

11.6.3. Pasnen 3. MonekynsapHas Gu3HKa U TepMOIUHAMHUKA.

11.6.3.1. Tema 1. OcHOBEI MOJIEKYIISIPHO-KHHETHYECKON TEOPHH.

OCHOBHBIE IIOJNOKEHHs] MoOJeKyspHo-kKuHeTHdeckoir Teopunr (MKT), unx omsiTHOE
obocHOBaHHe. Huddyzus. Bpoynosckoe JBHJKEHHE. XapakTep JBUIKCHUS
M B3aMMOJEHCTBUs 4YaCTHI[ BemiecTBa. Mogeinu CTpPOeHUs TIa3oB, KHIAKOCTEH M TBEPABIX Tel H
o0bsiACHeHHE CBOMCTB BELIECTBA HA OCHOBE 3THX Mojenei. Macca u pa3Mepsl MoJeKy:a (aToMoB).
Komuuectro Bemectsa. [Tocrostaaas ABoranipo.

Temnosoe pasaosecne. Temneparypa u cnoco6s! eé namepenus. [lIkana Temneparyp Llenscus.

Monens mIeaqpHOrO ra3a B MOJCKYISPHO-KHHETHYECKOH TEOpHH: YacTHIIBl rasa JABHIKYTCH
Xa0THYECKH U He B3aUMOJIEHCTBYIOT APYT C APYIOM.

[azoBsle 3akoHBL YpaBHeHue Menneneesa—Knameiipona. A6comoTHas Temmneparypa (lIKana
TeMIIeparyp KenpBuna). 3aKkoH JanbToHa. W3zompoueccer
B HIEATHPHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemecTsa. ['paduueckoe IpelcTaBIeHHE
H30IIPOLIECCOB: H30TEpMa, H30XO0pa, u30bapa.

CBs3b MEXKOY [aBIICHHEM H CpefHEeH KHHETHYeCKOM JHEprueH MOCTYNaTe]bHOrO TEIUIOBOTO
IBIDKEHUS MOJIEKYNT MIEaTbHOro rasa (OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KHHETHYECKOH TEOpHH
UIeaIbHOIO rasa).

Cea3b aOCOMIOTHOH TeMIlepaTyphbl TEPMOJNHAMHAYECKOH CHCTEMBI CO CPEIHEH KHHETHYECKOH
SHEPTHEll MMOCTYNATeTFHOTO TEIIOBOT0 IBHKEHHS €€ JacTHIL.

Texnuueckue ycTpoiicTBa i TEXHOJIOTHYECKHE IPOIECCH: TePMOMETp, 6apoMeTp, MolydeHune
HaHOMAaTepHasoB.

JleMoHCTpanuu.

Mopeinu ABHKEHUS YACTHIL BEIECTRA.

Monens OpoyHOBCKOTO JBHIKEHHS.

BHIEOPOIHK C 3aIHCHIO PEATLHOTO GPOYHOBCKOTO TBHIKEHHSL.

Huddysus xugKocTei.

Mopnens onerra [ltepra.

[IpuTspkeHue MOJIEKYIL.

Moemm KpHCTAUTHYECKUX PEIIETOK.

HabGmoienue u uccnei0BaHye H30IIPOIIECCOB.

VyeHHUYeCKHi SKCIepUMEHT, 1abopaTopHbIe padOThl, IPAKTHKYM.

HccreioBanne Ipoliecca yCTAHOBJIECHHS TEIJIOBOrO PABHOBECHS IIPH TEIIOOOMEHE MEXIY
ropsraeil ¥ XOJIOJHOM BOJOM.



V3ydeHne M30TEPMHYECKOro Ipomecca (PeKOMEHJIOBAHO —HCIIONB30BaHHE —[HGPOBOH
naboparopun).

W3yueHue H30XOPHOTO IIpoliecca.

W3y4enne n3obapHOro mpouecca.

[TpoBepka ypaBHEHHUS COCTOSHHA.

11.6.3.2. Tema 2. Tepmounamuka. TernoBble MalIlHEL

Tepmomunamudeckas (T][) cacrema. 3agaHHe BHEIIHHX YCJTOBHH UL TEPMOIMHAMHIECKOH
cucTeMbl. BHeIIHWE M BHYTpEHHHE MapameTphl. [lapamMeTpsl TepMOIMHAMHYECKOH CHCTEMBI Kak
CpeHME 3HAYCHMS BEJIMYHH, ONUCHIBAIONMUX €€ COCTOSHUE Ha MUKPOCKOIIHYECKOM YPOBHE.

HyneBoe Hawano TepMonuHaMukd. CaMOIPOM3BOJbHAS pelaKcaldd TEPMOAMHAMUYECKOH
CHCTEMEI K TEIUIOBOMY PaBHOBECHIO.

Mozens uieanTbHOro ra3a B TEPMOAMHAMHKE — CHCTEMa YpaBHeHH: ypaBHeHHe Meneneesa—
Knaneitpora u BeIpaykeHHe JUIs BHYTPEHHE SHEprud. Y CIOBHs MPUMEHMMOCTH 9TOH MOJENHA: HA3KAL
KOHIIEHTPAIs YaCTHII, BEICOKHE TeMIepaTypsl. BripaeHue Ui BHYTPEHHEH SHEPrUH 0THOaTOMHOI0
U/ICATBHOTO rasa.

KBazucratudeckue H HECTaTHIECKUE ITPOLIECCHL.

DnemenTapHas paboTa B TepMouHaMuKe. Borauciienne paboTs! mo rpaduKy mnpouecca Ha pV-
JHarpaMme.

Tenmonepenaya xak croco® W3MEHEHHs BHYTPEHHell SHEPTHH TEPMOMHAMHUYECCKON CHCTEMEI
6e3 cosepmenus paboTsr. KOHBEKIUS, TEMIONPOBOIHOCTD, H3TyYCHHE.

Konuuectso Ternotel. TemnoéMKoCTe Tena. Y aenpHas U MOJIApHAsA TEILIOEMKOCTH BELIECTBA.
VpaBHeHue Maitepa. VienpHas TelioTa CropaHMs TOIUIMBA. PacuéT KoaudecTBa TEIUIOTHI IPH
rerutonepeayve. [Tonsarue o6 anuabaTHOM Ipornecce.

IlepBBlf  3aKOH  TepMOAHHAMHKH. BHyTpenHsss  sHeprus. KoJM4YecTBO — TeIUIOTHI
1 paboTa KaKk Mephl H3MEHEHHsI BHYTPEHHEH SHEPIUH TEPMOTHHAMHYIECKOH CHCTEMBI.

BTopoi#t 3aKOH TEPMOAMHAMUKH JUIS PABHOBECHBIX IIPOLECCOB: 4Yepe3 3alaHHOC PAaBHOBECHOE
COCTOAHHME TEPMOAMHAMHYECKOM CHCTEMBI INPOXOJAT €IMHCTBECHHAA anuabara. AbGcomoTHas
TeMIIeparypa.

BTopoil 3aKOH TepMOJMHAMHMKH JUIi HEPAaBHOBECHBIX IIPOIIECCOB: HEBO3MOKHO NEpENaTh
TEIIOTY OT Oonee XOmoAgHOro Teila K Oonee HarperoMy 6e3 xommencamuu (Knaysmyc).
HeobpaTuMoCTs IPAPOIHEIX IIPOLIECCOB.

[MpurIMNE! KefictBus TemnoBsix MamuH. KIT/I.

Makcumansnoe 3gagenne KIIJI. Lluxn Kapso.

DKOJIOrHYECKHE ACHeKThl HMCIOJb30BaHHMS TEIUIOBBEIX [BHraresiedd. TeminoBo€ 3arpsA3HEHHE
OKpYy’KaroImeH cpeasl.

TexHuueckne yCTpOMCTBA H TEXHOJIOTMYECKHE IIPOMECCH: XOJOAWIIBHUK, KOHIHIMOHED,
IM3eTbHBIM ¥ KapOIOpaTOpHBIN IBATATENH, Maposas TypOHHa, MOJyYeHHE CBEPXHH3KHX TeMIIeparyp,
YTHIU3ALHAS ~ (TEIUIOBBIX» OTXOJOB C HCIOJNB30BaHMEM TEIUIOBOrO  HAcoca,  yTHIM3aAlWAg
GHOOPraHW9IECKOro TOIUIHBA U1 BHIPAOOTKH «TEMJIOBOM) H 3IIEKTPOIHEPrHH.

JleMOHCTpaluH.

M3meHeHne TeMepaTypsl IIpy aauadbaTHYecKoM paclIipeHHH.

BosaymHoe orauBo.

CpaBHeHHE yIEIbHBIX TEIUIOEMKOCTEH BELIECTB.

Cnocobsr m3MeHenus BHYTPEHHEH SHEPTHH.

HUccnenosarune aguabaTHOro mpouecca.

KoMIbroTepHbIe MOJIENH TEILIOBEIX JIBUraTeIIei.

VueHHUECKHI SKCIIEPHMEHT, 1abopaTopHbIe paboThI, IPAKTHKYM.

Wsmepenue yaenbHOR TEMIOEMKOCTH.

HccnenoBanue mpoiecca OCThIBAHMS BEINECTBA.

HUccnenosanue aguabaTHOro mpolecca.

H3yqenue B3aHMOCBSA3H SHEPTUH MEKMOJIEKYIIPHOIO B3aUMO/IEHCTBHA
M TeMIIepaTyphbl KHIIEHHS JKHUIKOCTEH.



11.6.3.3. Tema 3. ArperarHble cocTosiHHs BeniecTBa. Pa3oBbie MepeXo/IbL.

[TapoobpasoBanne u KOHAeHcamus. MchmapeHue ©  KHIIeHHMe. YJenbHas TeIUIOTa
nmapoobpazoBaHus.

HacpimenHble ¥ HeHacBINEHHble napbl. KadecTBeHHas  3aBHCHMOCTb  IUIOTHOCTH
U JaBJICHHMs HACSIIEHHOTO 11apa 0T TeMIIEPaTyphl, HX HE3aBHCHMOCTh OT 00BbEMa HACKIEHHOrO Mapa.
3aBHCHMOCTH TeMIICpaTyphbl KANEHHS OT JaBJICHHS B )KHIKOCTH.

BrnaxusocTs Bo3ayxa. AGCOMIOTHAS M OTHOCHTEIbHAS BIaXKHOCTB.

Teépmoe teno. Kpucramnmueckue W amopduble Tena. AHH30TPONHS CBOMCTB KpPHCTAJLIOB.
[InaBnenne U KpACTAIM3aMsA. Y AenbHAA TeIUIoTa masnenus. Cyoaumanus.

Hedopmanmu TBEpHOro Tena. Pactamkenne u cxarue. Casur. Moxyns FOnra. [lpenen ynpyrux
nebopmanui.

TemmoBoe pacmmpeHue XHAKOCTEH W TBEPABIX Tel, 00BEMHOE H IHHEHHOE pacCIIMpEHHE.
AHIrapMOHM3M TEIUIOBBIX KoIeOaHuUii YaCTHI] BeINecTRa KaK IPHYMHA TEIJIOBOTO PacIIMpeHus Teln (Ha
Ka9€CTBEHHOM YPOBHE).

[Tpeobpa3zoBanue 3Heprud B Pa3oBeIX mepexomax. *

YpaBHeHue TeroBoro Gasanca.

IToBepxuocTHOe HaTshkeHHe. Ko3(hQHIMEHT MMOBEPXHOCTHOrO HATHKeHMs. KamuwuispHbie
ABJIeHUA. JlaBlieHUe 110 HCKPHBIEHHOM MTOBEPXHOCTHIO sxuaKkocTH. Popmyia Jlammaca.

Texnuueckue ycTpoiicTBAa W TEXHOJIOTHYECKHE TIPOLECCHL: KHIKHE KPHUCTAIILL, COBPEMEHHEIE
MaTepHATHL

JleMoHCTpauy.

TemnnoBoe pacimpenue.

CrolicTBa HACHINEHHBIX TAPOB.

Kunenne. Kunenue npu noHIKEHHOM [aBICHHH.

W3mepenne CHIIBI TOBEPXHOCTHOTO HATSKEHHUS.

OnBITH C MBUTBHBIMH TLTEHKAMH.

CmaunBanmue.

KanmumiapHele sBieHus.

Mozieny HeHBIOTOHOBCKOH JKHIKOCTH.

CnocoOb1 n3MepeHns BIQKHOCTH.

HMccnenoBanne HarpeBaHus M IUIABICHHS KPHCTAUTMYECKOTO BEIIECTBA.

Buner nepopmanmii.

Habmonenune manbx aedopmarimid.

VYuennueckuil SKCIIepUMeHT, TabopaTopHEIe paboTEl, IIPAKTHKYM.

N3y4eHue 3aKOHOMEPHOCTEH UCTIAPEHUS KUIKOCTEH.

W3mepenwne ynempHOM TEIUIOTHI IUTABIICHHS JTbIA.

W3ydenue cBOMCTR HACEIIEHHBIX TapOB.

N3mepenwne abcomoTHOI BIaXXKHOCTH BO3yXa H OIEHKA Macchl TapoB B IIOMEIIEHHH.

H3mepenne kodddumauenTa moBepXHOCTHOrO HATSKEHHA.

W3mepenne moayns HOura.

HccrnenoBanne 3aBHCHMOCTH — JeOpMalMyl  PE3MHOBOTO 00pasma oT  IPHIOKEHHOM
K HEMY CHJIBL

11.6.4. Paznen 4. DnekTpogMHaAMHUKA.

11.6.4.1. Tema 1. DnexTpraeckoe moie.

DnexTpusamus Tel W eé NposBIeHMS. DJeKTpuuecKud 3apsi. JlBa BHAA SIEKTPHYECKHX
3apanoB. [IpOBOAHHKH, NHAIEKTPHKH H IOJYNPOBOJHHWKH. DJIEMEHTApHBIM SJI€KTPUYECKHH 3apsl.
3aKOH COXPaHEHMs IEKTPHYECKOro 3apsa.

Bzaumopeiictsue 3apanos. Togyeunsie 3apgnsl. 3akon Kyroxa.

JnexkTpudeckoe noje. Ero nefictBue Ha 3J1€KTpHYECKUE 3apsiIbL.

Hanpsox€HHOCTE  2nekTpudeckoro mois. IlpoOueri 3apsz. Jlunum  Hanpsok€HHOCTH
3NEKTpHYecKoro nomid. OXHOPOIHOE ANEKTPAIECKOE MIOTIE.



[loTeHnKansHOCTh 3IEKTPOCTATHYECKOTIO TOJIA. Pa3nocTs OTEHIHANIOB
W HampsokeHwe. IloTeHIManeHas D3HEPrus 3apsia B OJIeKTpocTatHdeckoM mosie. [loreHumuan
snekTpocTarayeckoro 1mons. CpsA3b HANPHKEHHOCTH IIONSL M PAsHOCTH MOTEHIHANOB  JULA
37IeKTPOCTATHYECKOTO 10JIA (KaK 0JHOPOIHOr0, TaK U HEOTHOPOTHOTO).

[TpHHIMI CYTIepPIO3UIUY IEKTPUYECKUX TOJIEH.

[loe Todeynoro 3apsza. Ilome paBHOMEpHO 3apsukeHHOM chepel. [lone paBHOMEpHO
3apsDKEHHOTO 1o 00BEMY mmiapa. [Tone paBHOMEpPHO 3apsukeHHOH GeckoHedHo# miuockocTd. KapTuusl
JTHHWH HATPSDKEHHOCTH 3THX TTOJeH M SKBUIIOTEHIIHAIBHEIX TIOBEPXHOCTEH.

[TpOBOOHHKH B 3JIEKTPOCTATHYESCKOM I10JIE. Y CTIOBHE PABHOBECHS 3aPsI0B.

JIA3/IEKTPUKH B 3IEKTPOCTATHYECKOM T10J1€e. JIH3neKTprHYeckas NPOHAIAeMOCTh BEINEeCTBA.

Konpercarop. DIeKTpoéMKOCTE KOHEHCATOPpa. DIEKTPOEMKOCTD IVIOCKOr0 KOHEHCaTopa.

[NapauiensHOE COeTMHEHHE KOHIeHCaTOpOoB. [loce10BaTeNEHOE COSAMHCHIE KOHICHCATOPOB.

OHeprus 3apsHKeHHOT0 KOHIEHCATOpa.

JIBuokeHue 3apsAKeHHON YACTHIIBI B OJJTHOPOTHOM 3JIEKTPHYECKOM II0JIe.

Texuuueckne ycTpodicTBa W TEXHOJOTHYECKHE IIPOLECCHI: 3IEKTPOCKOI, 3JIEKTPOMETD,
5JIEKTPOCTAaTHYECKas  3alldTa, 3a3eMJIEHME  3JIEKTpPONpUOOpOB, KOHOCHCATOPBL,  [EHEPAaTop
Ban je I'paaga.

HemoHCcTpanyH.

VeTpoHCTBO B IIPHHLAN ACHCTBHS 3JIEKTPOMETPA.

DIeKTpAYeCKOe MOJIE 3apsHKEHHBIX IAPHKOB.

DIeKTpUYECcKOe MONIe ABYX 3apsKEHHBIX IIIACTHH.

Mojens smexTpocTaTHyeckoro redeparopa (Ban e I'paada).

[IpOBOHUKH B JJIEKTPHYECKOM IIOJIE.

DnexTpocTaTHdecKas 3aliuTa.

Verpo#cTBO U IeficTBIE KOHAEHCATOpa IOCTOSHHOM U NIEPEMEHHON EMKOCTH.

3aBUCHMOCTE 3JEKTPOEMKOCTH IUIOCKOI0 KOHJEHCATOpa OT ILIOMAAX IUTACTHH, PAaCCTOSHHA
MEXIY HUMH H JTHI1EKTPHYECKON IIPOHUIIAEMOCTH.

DHeprus NeKTPHYECKOoro oIl 3apsKeHHOr0 KOHICHCATOpa.

3apsaKa ¥ paspsaka KOHIeHcaTopa 4epes pe3ucTop.

VyeHuyecKHi 3KCIIepUMEHT, 1abopaTopHbie paboThl, MPaKTHKYM.

OmeHKa CHIT B3aUMOJIEHCTBHS 3apAKEHHBIX TEL.

HaGmionenue npeBpalieHust SHEPrHH 3apsUKEHHOTO KOHJEHCATOpa B SHEPrHi0 H3/TydeHHd
CBETOOMO/A.

W3yyenue npoTekaHus ToKa B LEIH, COAepKalIel KOHIEHCaTOp.

Pacnipesiesienue pasHOCTH MOTEHIHANOB (HANPSDKEHHUS) IIPH IMOCIIEI0BATENHHOM COCIMHEHUH
KOHJIEHCATOPOB.

HccnenoBanue paspsgaa KOHAEHCATOPA Yepe3 Pe3UCTOop.

11.6.4.2. Tema 2. ITocTosIHHEIH STIEKTPAYECKHH TOK.

Cuna toxa. [TocTosHHBIH TOK.

VCIioBHS CyIECTBOBAHMSA OCTOSHHOTO SIEKTPUYECKOro Toka. Mcrounuku Toka. Hanpsokerne
Uu3JICE.

3axkon Oma s ydacTKa LelH.

_ DreKTprAYecKoe CONpOTUBIEHHE. 3aBUCHMOCTE CONMPOTHUBIIEHHS OJHOPOIHOTO ITPOBOAHUKA OT
€ro JUIHHBI ¥ [UIOMAJH IIOIEPeYHOr0 CEYeHU. Y Ie/IbHOE COMPOTHBIIEHHE BEINeCTRa.

IlocnenoBarebHOe, IapaliefbHOE, CMEIIaHHOe COeIMHEHWe IIPOBOIHHKOB. Pacd@r
pa3BeTBNEHHEIX oneKTprdeckux nenei. [Ipasuna Kupxroga.

Pabora snekrpudeckoro Toxa. 3akon JLxoyna—Jlenna.

MomH=ocTe 31EKTPUYECKOr0 TOKa. TenuoBas MOIIHOCTbD, BhIIETIAEMAsn
Ha Pe3UCTOpe.

SJIC u BHYTpPeHHEE CONPOTHBICHHE HCTOYHMKA ToKa. 3axoH Oma /Ui MONHOH (3aMKHYTOH)
3IeKTpUYeckoi nemd. MomHoCTs HCTOYHIKA TOKa. KOpOTKOe 3aMBIKaHHE.

Konzencarop B IEIH TOCTOSHHOTO TOKA.
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Texnuueckue ycTpoiicTBa M TEXHOTOTHYECKHE IPOIECCHI: aMIIEPMETDP, BOJBTMETpP, PEOCTaT,
CYETUYMK 3JIEKTPHYECKOH IHEPTUH.

JlemoHCTpanuy.

W3Mepenue CUIIbI TOKA M HANIPSKEHHUSL.

Mcenenopanue 3aBECHMOCTH CHIIBI TOKA OT HAIPSDKEHUS JUIS PE3UCTOpA, JIaMITbl HAKaIUBAHUS
U CBETOJMOMA.

3aBUCHMOCTh CONPOTHBJICHHS IMJIMHAPHYECKAX‘ MPOBOJHMKOB OT JUIAHBL, IUIOI(AH
IOIIEPEYHOr0 CeYeHN U Marepuaa.

Hccnenosanue 3aBHCHMOCTH CHIIBI TOKA OT CONPOTHBIICHHS IPH IOCTOSHHOM HANPsIKECHUH.

[Ipsmoe  m3meperwe DJIC. Koporkoe 3aMblKaHHE  TrajbBaHHYECKOrO  3JIEMEHTa
¥ OLIEHKA BHYTPEHHETO CONPOTHBICHHUS.

Cnoco0sI coetnHeHAs HCTOYHHKOB ToKa, D J[C GaTapei.

HccnenoBanne pa3sHOCTH NMOTEHIHAIOB MEXKAY MOMIOCAMH MCTOYHMKA TOKA OT CHIIBI TOKA B
LeIH.

VYaennueckuii skcrepuMenT, 1abopaTopHble paboThl, IPAKTHKYM.

Hccnenosanue cMEIaHHOTO COEWHEHUS PE3UCTOPOB.

H3mepenne yaeTbHOTO CONPOTHBICHUS IPOBOIHHKOB.

HccnenoBanne 3aBHCHMOCTH CHIIBI TOKA OT HANPSDKSHHUS TS JIAMITHl HAKATMBAHWU.

YBennueHHe npejiena u3MepeHns amrnepMeTpa (BoJIbTMETpa).

Hzmepenne D/IC 1 BHyTpeHHEr0 CONPOTHBIICHAS HCTOYHHKA TOKA.

HccrnenoBanme  3aBucmmoct  OJ[C  raipBaHMYeCKOro  JJeMEHTA OT  BPEMEHH
P KOPOTKOM 3aMBIKaHUH.

HccemoBanue pasHOCTH MOTEHIIMATIOB MEXKIY IONIOCAMH HCTOYHHMKA TOKA OT CHJIBI TOKa B
IETIH.

Hccnenosanne 3aBHCHMOCTH MOJIE3HOH MOLITHOCTH HCTOYHUKA TOKA OT CHIIBI TOKA.

11.6.4.3. Tema 3. Toxu B pa3iiu4HbBIX Cpeaax.

DieKTpEYecKas MPOBOIMMOCT Pa3MYHbIX BEIECTB. DJIEKTPOHHAS TPOBOJUMOCTD TBEPIBIX
METAJIOB. 3aBHCUMOCTh COIPOTUBIIEHHS METAIIIOB OT TeMreparypsl. CBepXIIpOBOIMMOCTE.

DNEeKTPHYECKHH TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHEIX ITy9KOB.

IMomynposoauuku. CoGcTBeHHas ¥ IPUMECHAS MPOBOAMMOCTD MONYIPOBOAHHKOB. CBoMcTBA
p—n-nepexona. [ToaynpoBoJHUKOBEIE IPHOOPEL

ONEeKTpUYecKHii TOK B JMEKTPONATAX. OJIEKTPONUTHYECKas JHCCONMMANMA. JIEKTPOJIH3.
3axonsl Papajes Uik MEKTPOIHU3A.

OnexkTpu4eckuii ToK B raszax. CaMOCTOSATENbHBIA W HECAMOCTOSTENbHBIH paspsaa. Pasnuunsle
THITEI CAMOCTOSITENILHOTO paspsiaa. Momuus. [Tnasma,

Texnuueckue ycTpoicTBa U MPaKTHYECKOE IPHMEHEHHE: ra30pa3psAHbIe JIaMITbl, ITTeKTPOHHO-
JaydeBas TpyOKa, HOJNYHNPOBOJHHKOBBIE NPHOOpPHI: WO, TpaH3UCTOp, (oToAMOn, CBETOMHOL,
rajgbBaHWKa, papHHUPOBAHUE ME/IH, BBIIABKA aMIOMUHWS, 3JIEKTPOHHAS MUKPOCKOTHS.

JlemoHcTpanuy.

3aBHCHMOCTH COIIPOTHBIIEHHS META/LUIOB OT TEMIIEPATYPBL

ITpoBoAMMOCTE 37EKTPOTHATOB.

3aKoHE! anekTponu3a Papajes.

HckpoBoii pa3ps ¥ IpOBOJAAMOCTD BO3/IyXa.

CpaBHeHHe IPOBOAUMOCTH METAILIOB U IIOJYIPOBOIHHKOB.

OaHOCTOPOHHAA IPOBOAUMOCTE JHO/A.

VdyeHudecKkuii SKCIIEPUMEHT, 1abopaTopHble pabOoTEL, IPAKTHKYM.

Habmonenne anextponmsa.

V3mepenue 3apsia 0JHOBAIICHTHOTO HOHA.

VicenenoBanue 3aBUCHMOCTH COIIPOTHBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPEL.

CHATHE BONBT-aMIIEPHON XapaKTEPUCTHKH AMO/A.

11.6.5. ®u3ugecKkuii NPakTHKYM.
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CoocoObr  m3MepeHHs  (QU3MYECKMX  BEJWYMH € HCIONB30BaHHEM  aHAJIOTOBBIX
¥ OUQPOBBIX M3MEPHUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX [ATYMKOBBIX CHCTEM. AOCOIIOTHBIE H
OTHOCHTETBHEIE TOrPENIHOCTH H3MepeHni Qpusndeckux BemaunH. OneHKa rpaHHIl OTPEITHOCTEH.

[IpoBefieHHE KOCBEHHBIX M3MEPEHHMH, HCCIICOBAHMM 3aBHCHMOCTEH (HM3HYECKHX BEIHMYHH,
poBepKa TIPeJUTOKEHHBIX TUIOTE3 (BeI6OD u3 pabor, ONHCaHHBIX
B TEMATHYECKHX pasaenax «YueHuUeCKuii SKCIIepUMeHT, TabopaTopHbIe paboThl, IIPAKTHKYM)).

11.6.6. MexnpeiMETHBIE CBA3H.

Usyuenne kypca ¢u3uku yraoyonémnoro yposHs B 10  Kiacce ocymiecTBIsieTCs
¢ y4€TOM COJEPIKATEIBHBIX MEKINPEAMETHBIX CBf3eil ¢ KypcaMH MaTeMaTHKH, OHOJIOTMH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHBIE OHATHSA, CBI3aHHBIE ¢ U3yYeHHEM METOJ0B HAYYHOIO IO3HAHMS: SBICHHUE,
Hay9IHBIH (akT, rumores3a, (U3MYecKas BeMWYMHA, 3aKOH, TeOpus, HaOMOJEHHE, OSKCIIEPHMEHT,
MOJIETAPOBAHHE, MOJENh, H3MEPeHHe, MOTPEIIHOCTH W3MEPCHHH, W3MEpHUTeIbHble NpHOOPEL
nubposas naboparopus.

Maremaruka: Pemenve cucreMsl ypapaenuit. Jluneiinas dbynkuus, napabona, runepdona, ux
rpauKl ¥ CBOWMCTBA. TpHroHOMETpHuYeCKHe (YHKIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHICHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOKAEeCTBO. BEeKTOPHI U MX NPOEKIHH HA OCH KOOPAMHAT, CIOXKEHHE
BEKTOPOB.

Buosorus: MexaHW4ecKkoe BI)KCHHE B JKHBOW mnpupone, mubdysus, ocMoc, TEmI000MeH
KUBEIX OPraHH3MOB, TEIJIOBOE 3arpsA3HeHHE OKpYXKarome# Cpempl, YTHIH3arms OHOOpraHHYecKoro
TOILIMBA IS BEIPaOOTKH «TEIIOBOM» H 3JIEKTPOIHEPIHH, IIOBEPXHOCTHOE HATSIKCHHE M KallMJLIADHEIE
SBJIEHHUS B IPUPOJIE, ITEKTPHYECKHUE ABICHUS B KUBOU IIPHPOJIE.

XuMus: JUCKPETHOE CTPOGHHE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEIIeCTBa,
MONpHas Macca, MONydeHHe HaHOMATEepHaloB, TEIUIOBBIE CBOHCTBAa TBEPABIX TEIN, JKHAKOCTEH H
ra30B, XHJKHE KPUCTAILTHI, HJIEKTPHYECKHe CBONCTBA METAIOB, 3NEKTPOIMTUYECKAs IHCCOLUAIN,
ralbBaHUKA, STIEKTPOHHAA MUKPOCKOIHA.

['eorpadms: BIaKHOCTE BO3/IyXa, BETPEI, DapoMeTp, TEPMOMETP.

Texnonorus: mpeobpazoBaHHe ABMXCHHUU C HMCIOJL30BAHHMEM MEXaHHW3MOB, YU4ET CYXOro H
)KHJIKOTO TPEHHS B TEXHHKE, CTATHYECKHE KOHCTPYKIMH (KPOHINTEHH, pelerdaThle KOHCTPYKLHH),
HCIIO/Ib30BAHHE 3aKOHOB COXPAHEHHs MEXAaHHKH B TEXHHKE (THPOCKOI, BOAOMET M JAPYyTHE), ABHIaTe/b
BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOH XONONWIBHMK, KOHJHIIMOHED, TEXHOJIOTHH
[OMyYeHHUss COBPEMEHHBIX MaTEpHAlloB, B TOM WYHCIEe HAHOMATepHAJIOB, U HAHOTEXHOIOIHH,
JJEKTPOCTATHYECKas  3allMTa,  3a3eMJIEHHE  OJJIEKTpOoupuHOOpoB,  rasopaspsaaHbE  JIaMIIbl,
HOJTYTIPOBOJHUKOBEIE NPHOOPEI, raJlbBAHHKA.

11.7. Copep:xanue o6ydyenus B 11 knacce.

11.7.1. Pa3nen 4. DnexTpoauHaMHKa.

11.7.1.1. Tema 4. MarsuTHOE HOJIE.

B3aumoelicTBHe IOCTOSIHHBIX MarHUTOB W NPOBOHUKOB C TOKOM. MarnutHoe 1ose. Bexrop
MarHMTHON HHAYKIUH. [IpHHIMI CYNIepo3HIMKY MarHATHBIX noje#. JINHUY MarHuTHOM HHIYKIMH.

MaregTHOe  TOJEe  [pPOBOAHMKA C  TOKOM  (TIpSMOro  IPOBOJHMKA,  KATYLIKH
U KpyroBoro BuTka). OnsIT Dperena.

Cuna Amriepa, e€ HarpaBJICHHE U MOYJIb. ;

Cuna Jlopenma, e& HampasleHHe M MOXYJNb. JIBHXKGHHE 3apsHKEHHOM  YaCTHIEL
B OJIHOpPOJIHOM MarHuTHOM Itosnie. Pabora cunel Jloperua.

MaruruTtHOE 1nolne B BemecTse. PeppoOMarHeTHKH, I1apa- H JHaMardHeTHKH.

Texmmueckne ycTpolicTBA M TEXHOJIOTHYECKHE IPOIECCHL IPHMEHEHHE IOCTOSHHBIX
MarfuTOB, 9JE€KTPOMarHHTOB, TECTEP-MYJBTHMETp, JJeKTpoisuratens Skobu, yckopurenu
3JIEMEHTAPHBIX YaCTHII.

JemoHncTpanuy.

Kapruna muHui HHIYKIIMA MArHATHOTO IOJIS MOJI0OCOBOTO M IIOJKOBOOOPA3HOr0 MOCTOSIHHBIX
MarHHTOB.

13



Kapruna uHWH MarHMTHOM MHAYKOMH 1OJNM  JUIMHHOIO IIPAMOrO  IIPOBOJHHKA
1 3aMKHYTOTO KOJBIIEBOIO IIPOBOHHUKA, KATYIIKH C TOKOM.

BzaumozencTeHe ABYX IPOBOJHHKOB C TOKOM,

Cuna Amnepa.

JleticrBue cunbl JlopeHnia Ha HOHBI AJIEKTPOIMUTA.

Habmonenue apukenus MydKa 3JIEKTPOHOB B MArHATHOM IOJIE.

[TpuHIMN AEeHCTBHS SIEKTPOU3MEPUTENFHOTO IPHOOpa MArHUTORIEKTPHIECKOH CHCTEMBL.

VyeHnuuecknit S5KCIepUMeHT, 1abopaTopHEIe PabOThI, TPAKTHKYM.

Hccnenopanue MarHUTHOTO OIS TOCTOSIHHBIX MAarHATOB.

HccnenoBanue CBOHCTB eppOMarHeTHKOB.

HWcenenopanue nelCTBHA IMOCTOSIHHOTO MarHUTa Ha pamMKy ¢ TOKOM.

W3mepenne cuiibl Amiepa.

M3ydyenne 3aBUCHUMOCTH CHIIBI AMIIEPa OT CHIIBI TOKA.

Onpenenenue MarHUTHOM MHAYKIIMKA Ha OCHOBE H3MEPEHHUS CHITBI AMIIEpa.

11.7.1.2. Tema 5. DnekTpoMarauTHAA HHAYKIHA.

SlpneHue 3NEKTPOMAarHUTHOM wWHAYKIMH. IloTok BekTopa MarHWTHOH wuHmyKuH. 3/IC
HHIYKIHHA. 3aKoH 3jeKTpoMarHuTHOM MuAykimu Papanes. BuxpeBoe snexTpuueckoe mone. Toxu
®Dyxo. .

3/1C HHAYKIHUY B IPOBOIHUKE, ABHIKYIIEMCS B OJJHOPOIHOM MarHUTHOM IIOJIE.

[Tpasuno Jlenma.

WunyktuHOCTE. KaTymka WHIYKTHBHOCTH B IeMH IIOCTOAHHOTO Toka. JSIBnenue
camounAykuun. 3JIC caMOMHTYKITHH.

DHeprus MarHUTHOI'O OIS KATYIIKY C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue ycTpoicTBa H TEXHOJIOTMYECKHE IPOIECCH: MHIYKIMOHHAS IIeYb, COJEHOH],
3aI0UTa OT 3JIeKTPU3aMH TeJl NPH ABHKEHHH B MATHATHOM I1071e 3eMITH.

JleMoHCTpauuy. '

Habmonenue SBneHus 3NeKTPOMArHATHOH HHIYKIHH.

Uccnepopanue 3asucumoctd 3JC HHIYKIIHH OT CKOPOCTH H3MEHEHHS MarHUTHOTO ITOTOKA.

IIpaBuno Jlerna.

ITajenvie MarHuTa B AIOMHHUEBOH (MentHOI) TpyOe.

SIBieHre cCaMOMHIYKITUH.

Hccnenosanue 3apucumocty D/1C caMOMHAYKIHH OT CKOPOCTH M3MEHEHHSA CHJIBI TOKA B IIEIIH.

YyeHHyeCcKui SKCIIepHMEHT, 1abopaTopHble PabOoThl, MPAKTHKYM.

WccnepoBanue siBIeHMAS S7EKTPOMATHUTHON HHYKIIAH.

Onpenenenue HHAYKIIMA BUXPEBOr0 MarHUTHOTO TIOJIA.

HWccregoBanue sBIeHAsS CaMOMHTYKIIHHA.

Cbopka MojenH AIEKTPOMarHUTHOTO IeHepaTopa. .

11.7.2. Paznen 5. Konebanus 1 BOJHBEL.

11.7.2.1. Tema 1. Mexaruyeckue KonebaHus.

Konebarensnas cucrema. Croboaubie konebanus.

T'apmonuyeckue konebanusa. KunemaTHdeckoe W IUHAMHYECKOe ONHCAaHHE. JHEPreTH4ecKoe
onmucaHWe (3aKOH COXpAHEHHS MeXaHHWYeckod oOHeprum). BrIBOA IMHAMMYECKOIO OINHCAHHUSA
TrapMOHUYECKUX Kosebanu H3 - uX SHEPreTHYecKoro
¥ KUHEMaTHYECKOI'0 OIMCaHUS.

AmmmaTyna u (aza konebammii. CBs3e aMIUIMTYABI KOJIEOAHHH WCXOXHOW BETMYUAHBI C
aMIUTATyAaMH Kosebanui e€ CKOPOCTH B YCKOPEHHH.

[Tepuon u uacrora koneGanumit. Ilepuox MambiXx CBOOOAHBIX KoneOaHWH MaTeMaTHYECKOTO
magTHuKA. [Tlepron cBo60aHEIX KONeOaHUH NPYKUHHOTO MASTHHKA.

[TonsaTre o 3aTyxaommx KoneOaHWsX. BeiHyxaeHHble kosneOanus. Pesonanc. PesonancHasd
KpuBas. BiusHue 3aTyXaHds Ha BUJL PE30HAHCHOH KpUBOH. ABTOKOJICOaHMS.
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Texauueckne yCTpoicTBA W TEXHOJOTHHYECKHE IIPOLECCHl: METPOHOM, 4Yachl, Kadeld,
MYy3BIKaIbHbIE HHCTPYMEHTEI, ceficmorpad.

HemoHcTpammu.

3anuck KonedarenbHOro ABHKCHHMS.

HaGmoznenne  HE3aBUCUMOCTH  IlepHoja  Maiublx  KonebaHWii rpysa Ha  HHTH
OT aMILIHTY LI

HccrnenoBanue 3aTyXalomux KoneOaHWi W 3aBHCHMOCTH IEpHOja CBOOOAHBIX KojeOaHu# OT
COIIPOTHBIICHHS.

UccnepoBanue xonebammit rpysa Ha MacCHBHOM IpyXuHe ¢ Lenbl0 (GOpMUpOBaHHA
npejcTaBleHRit 00 HaeaTbHON MOJENH NPYKUHHOTO MasTHHKA.

3aKOH COXpaHEHHUS SHEPIUH IIPH KoJleOaHUsIX Ipy3a Ha IPYKUHE.

HccnenoBanne BEIHYKIECHHBIX KONeOaHHH.

Habmonenue pezonanca.

V4aeHHYeCKHH IKCIIePUMEHT, 1ab0paTOpHEIe PabOThl, MPAKTHKYM.

VisMepenue mepro/a cBOGOTHEIX KONeGaHHiT HUTIHOTO H MPYKHHHOTO MASTHHKOB.

W3y4enne 3aKOHOB JBHIKEHHS Tela B X0/l KojJeOaHHii Ha yIIpyroM IoJBece.

H3yuenue 1BmkeHNs HUTAHOIO MAaATHHKA.

[IpeoGpa3oBanue SHEPrHH B IPYKUHHOM MasTHHKE.

Hccenenopanue yObIBaHHS aMIUTHTYIBI 3aTyXalOMUX KoneOaHuiH.

HccnenoBanne BEIHYKIEHHBIX KOeOaHHMA.

11.7.2.2. Tema 2. DneKTpoMarHUTHEIE KOJIeOaHHS.

Konebarensublii  koHTYp. CBOOOIHBIE 37€KTPOMArHHTHBEIE KoneOaHHWs B HICAIHHOM
konebarensHoM KoHType. Popmyna Tomcona. CBs3p aMmudTyasl 3apsga  KOHZIEHCATOPa
C aMIUIMTYION CHIIBI TOKa B KoJebaTeIbHOM KOHTYpe.

3aKOH COXpaHEeHMsl SHEPTUH B UEAIEHOM KojebaTebHOM KOHTYpe.

3aTyxaromiue 1eKTpoMarHuTHEIe Konebanus. BeHyKIeHHbIe JIeKTPOMAarHuTHEIE Koebanus.

ITepemenHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTHTYJHOE M JEHCTBYIOIIEE 3HAYCHHE
CHJIBI TOKA H HalpsHKeHUs NMPU pa3IudHON (opMe 3aBHCHMOCTH MTEPEMEHHOr0 TOKa OT BPEMEHH.

CuHycOHIaNbHBIH NEepeMEeHHbIH TOK. Pe3ucrop, KOHAEHCATOp W KaTyllKa MHIYKTHBHOCTH B
ENH CHHYCOHJAIBLHOTO NIepeMEHHOro ToKa. Pe3onanc ToxoB. Pe3onanc HanpsukeHuH.

Wneaneustt Tpancopmarop. IlpomsBozcTBO, mepenada u moTpebieHHE SIEKTPUYECKOM
SHEpIHH.

OKOJIOTHYECKHE PHUCKH MpPHA IPOU3BOJACTBE JJeKTpodHeprud. KynsTypa HCHONB30BaHUS
3JIEKTPOZHEPIHH B IIOBCEJTHEBHON JKU3HHU. .

Texaudeckue ycTpoHCTBa M TEXHONOIHYECKHE MPOLECCHL: 3IEKTPHYESCKHiT 3BOHOK, T€HepaTop
[IEPEMEHHOr0 TOKAa, THHUH JIeKTponepenay.

JemoHCcTpanuu.

CpoboiHbIe 31eKTPOMArHUTHEIE KOIeOaHusl.

3aBHCHMOCTD 4acTOTHI CBOOOMHBIX KoJieOaHHM OT HHAYKTHBHOCTH U EMKOCTH KOHTYDA.

OcnunorpaMMsl 311€KTPOMAarHATHEIX KoJleOaHui.

['emeparop He3aTyXaromyx 3MEKTPOMArHUTHBIX KONeOaHMH.

Monens 31€KTPOMarHiTHOTO IreHepaTopa.

BreIRYX/1IeHHBIE CHHYCORIATbHBIE KOJIeOaHus.

Pesucrop, kaTyika MHIYKTHBHOCTH M KOHISHCATOD B LENH NEPEMEHHOIO TOKA.

Pesonanc npu nocnemoBaTeNbHOM COEIMHEHMH pPE3UCTOpPa, KAaTyHNIKM MHIYKTHBHOCTH H
KOHIeHcaTopa.

VYerpo#icTBO M NpHHIKN AeiCcTBHA TpaHchopMaTopa.

Monens THHAY NIEKTpONepe1ad.

YueHHUYeCKHH 3KCIEePHMEHT, JIabopaTopHble padoThl, IPAKTHKYM.

Nzyuenne tpanchopmaropa.

HccnenoBanue NEPEMEHHOr0 TOKa Yepe3 IOCHEAOBATENBHO COCHMHEHHBIE KOHIEHCATOD,
KaTYIIKy # Pe3UCTOP.
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Habmroienne 3neKTpoMarHuTHOIO pe30HaHca.

Hccnenoranue paboThl HCTOYHUKOB CBETA B LIEIH IEPEMEHHOI0 TOKA.

11.7.2.3. Tema 3. Mexanu4yeckue U 3JIEKTPOMArHUTHBIE BOJIHEL

Mexanuyeckue BOJHEL, YCIOBHSA MX pacrnpocrpaHeHus. Ilonmepednble W MPOMOIBHBIE BOIHBL
[lepron, CKOPOCTH paclnpocTpaHeHHs M JumHa BOMHBEL CBONHCTBA MEXaHHYECKHMX BOJIH: OTPaXeHHE,
npenomiieHue, uarephepeHnys 1 audpakus.

3Byk. CkopocTs 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3Byka.

[IIymoBOe 3arps3HeHue OKpyKaromiei cpebl.

DNEeKTPOMAarHUTHBIE BOJNHBL YCIOBHA H3/Iy4eHHs SJI€KTPOMArHWTHBIX BONH. B3aumpas

OpHEHTALUs BEKTOPOB E B Vs 3IIEKTPOMArHHTHOHN BOJIHE.

CBoiicTBa  JNMEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHE,  IPEIOMIICHHE,  IOJApH3alus,
uHTephepeHIms U TUdpaKuus.

[1Ikasa 31eKTPOMAarHATHBIX BOJH. [IpuMeHeHre 3IeKTPOMArHHTHBIX BOJH B TEXHHUKE U OBITY.

[TpuHIAITE! paTOCBSA3H U TeneBUAeHHA. Paquonokanms.

DNeKTpOMarHHTHOE 3arpsa3HeHne OKpYKaIoIeH cpeibl.

Texau4YecKHe yCTPOMCTBA U MPAaKTHUYECKOE NPHMEHEHHE: MYy3bIKalbHbIe HHCTPYMEHTE!, pajap,
PaIHONIPUEMHNEK, TEIEBU30D, anTeHHa, TenedoH, CBY-neus, yibTpasByKkoBas IHarHOCTHKA B TEXHHKE
U MEJHUITUHE.

HemoncTpanum.

OGpa3zoBaHue H paclpoCTPaHEHUE IIONEPEYHBIX U IIPO/I0JbHEIX BOJH.

Konebmomeecs Teno kak HCTOYHUK 3BYKa.

3aBHCHMOCTE JIMHBI BOJIHEI OT YaCTOTEI KOJIe0aHui.

HaGmonenue oTpakeHus ¥ NPENIOMICHHA MEXaHHYECKHX BOJIH.

Habmonenue uatepdepeHnun 1 Au(pakiiid MEXaHHYECKHX BOJIH.

AKyCTHYECKHH pe30HaHC.

CaoiicTBa yIbTpa3ByKa H €ro IpHMEHEHHE.

HaGmi0/1eHre CBS3M IPOMKOCTH 3BYKa U BBHICOTHI TOHA C aMIUTHTY/ION W YaCTOTOM KOJICOaHu.

Hccnenopanne CBOMCTB 3IEKTPOMArHHTHBIX BOJIH: OTPaKEHHE, NPEIOMIICHHE, IOJIApH3ANN,
madpaxims, uaTEpdHEpEHIHSL.

O6napy>xeHue HHQPAKPACHOTO U YILTPA(QUOIETOBOFO H3IyYEHHUH.

VyeHudecKui IKCIIEPUMEHT, Ta00paTOPHEIE PabOTEl, IIPAKTHKYM.

W3ydenne napaMeTpoB 3ByKOBO#H BOJIHEL.

M3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

11.7.2.4, Tema 4. OnTuka.

[IpsimonmHeiiHOEe pacmpocTpaHeHHWe cBeTa B OXHOpoxaHo# cpexe. JIyd cpera. TogedHsri
HUCTOYHHUK CBETA.

Otpacenme  cBeTa.  3aKOHBI ~ OTpakeHHst  cBera.  [loctpoeHwe — m300paxeHHH
B rtockoM 3epkaie. Cdepudeckne 3epkaia.

[Tpenomienue cBera. 3aKOHBI IIPEIOMIIEHUs cBeTa. AOCOMIOTHBIA I10Ka3aTelb IIPEJIOMIICHHS.
OTHOCHTEIBHBIN TTOKa3aTeNsb npetoMiaeHus. [[ocToAHCTBO YacTOTEI CBETA M COOTHOLICHHUE UTHH BOJTH
IIPH NI€PEX0/I€ MOHOXPOMATHYECKOr0 CBETa Yepe3 rpaHuIly pasjiena AByX ONTHYECKHX Cpell.

Xox ny4eit B mpusme. [ucniepcns cBeta. CrioxHblH coctaB Genoro cera. Ier.

[Tonmuoe BHyTpeHHEE OTpaxkeHHe. [IpeienbHBL YOI IOTHOr0 BHYTPEHHETO OTPAKECHHU.

CoOuparommpe #  pacceWBaioOlime JIMH3BL. [oHKas JuH3a. DOKYCHOE paccTosHHEe
M ONTHYECKas CHJIa TOHKOM ITMH3BEL 3aBHCHMOCTH (DOKYCHOTO pDAacCTOSHHS TOHKOH C(hepHYECcKOi
JIH3BI OT €€ FreOMETPHH H OTHOCHTEIBHOIO IMOKA3aTeNs IPEIOMIICHHUS,

dopMyiia TOHKOH JTHH3EL YBEJIWYEHHE, 1aBacMO€E JIHH30M.

Xox nyda, IPOIIEUIErO JIMH3Y MO/ IPOM3BOJIBHEIM YIJIOM K €€ IIaBHOM ONTHYECKOH OCH.
[TocTpoenne n300paxeHuH TOYKH H OTpe3Ka IpAMOR B cobuparomux
Y PAaCCEMBAIONIMX JIMH3AX M MX CHCTEMaX. ‘

Omrugeckue npubopsl. Paspemaromas criocobHocTs. I'1a3 kak onTHYecKas CHCTeMA.

[Tpenensl MPEMEHEMOCTH IN€OMETPUYECKON OTITHKH.
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Bonnosas onruka. MuTtepdepernims cera. KorepeHTHbIE HCTOYHHKHA. YCIOBHSA HAOIIONCHHS
MaKCHUMyMOB H MHHAMYMOB B MHTEP(EPEHIIMOHHONH KapTHHE OT ABYX KOTEPEHTHBLIX HCTOYHMKOB.
IIpruMeps! KTaccHIeCKHX HHTEPHEPEHIHOHHBIX CXEM.

HMudpaxuus cera. [ludpakimonsas pemeTka. YCcioBue HabIIOAEHHS [IaBHEIX MAKCHMYMOB
IPY [IaZIeHHH MOHOXPOMATHYECKOTO CBETA Ha JU(DPAKIHOHHYIO PEIIETKY.

ITonspuzanus ceera.

Texuuyeckne yCTpOHCTBA M TEXHOJNOTHYECKHE MpPONUECCH!: OUKH, JIyla, IEpHCKOI,
(poroanmapar, MHKPOCKOI, NPOEKIMOHHBIA ammapaT, MPOCBETICHHE ONTHKH, BOJIOKOHHAS OIITHKA,
nudpakHOHHAS peméTKa.

JleMOHCTpaIwH.

3aKOHBI OTPaXKEHHs CBETA.

HccnenoBanue npeoMiIeHHs CBETA.

HabmoieHre 10/IHOr0 BHYTPEHHEro 0TpakeHHs. Mo/Ies CBeTOBOZA.

VccrmenoBanue  Xona  CBETOBBIX —IYYKOB  4Yepe3  IUIOCKONAPALIENBHYIO  ILIACTHHY
¥ IPU3MY.

Hccnenosanue cBOMCTB H300pakeHHH B JIHH3AX.

Mopenu MUKpPOCKOIIa, TeIECKOIa.

Habmonenne unrepbepernun caera.

Habmonenne NBeTOB TOHKHX IIIEHOK.

Habmoznenue nudpaxuum csera.

Nsyuenne nudpakiuoHHON peméTka.

Habmonerne mudpakiuoHHOro CriekTpa.

Habmonenne nucnepcuu caera.

Habmonerne nomsipusauuy ceera.

IIpamenenre MOMAPOHIOB ISl H3YYEHHS MEXaHUYECKHX HapSKeHHH,

Yuennyeckuit IKCIepaMeHT, J1abopaTopHbie paboThl, IPAaKTHKYM.

H3mepenne nmokasareis NpeloMIIEHHs CTEKIIA.

Hccnenosanye 3aBUCHMOCTH (DOKYCHOTO PACCTOSHHS OT BemIecTBAa (HA TPHMEpe IKHIKHX
JIUH3).

H3meperne HOKYCHOTO paccTOSHMS PacCEMBAFOIIMX JTAH3.

Iony4yenue n306pakeHns B CHCTEME U3 [UIOCKOIO 3€pKalla U JIMH3bL

[Tomyuenne u300pakeHus B CHCTEME U3 ABYX JIMH3. -

KoHcTpynpoBaHue TEICCKOIMIECKHX CHCTEM.

HaGmonenwue muppaknnn, HHTEpHEPEHIHE U MIONAPU3ALME CBETA.

V3y4enue nonapusanuu cBeTa, OTpakEHHOIO OT MOBEPXHOCTH HINEKTPHKA.

W3yuenne naTephepeHIHH J1a3epHOTO H3JTy9eHHS Ha IBYX IIETIX.

Ha6monenue nucnepeus.

Ha6monenue u uccnepopanue Au)pakmOHHOrO CIIEKTPA.

H3mepenue QIHHEI CBETOBOM BOJIHEL

[Tonyyenne crexTpa H3/TydeHHs CBETOIHOA IPU IIOMOIIH JU(PAKITHOHHON PEIETKH.

11.7.3. Pazgen 6. OcHOBEI ClIeLHAIbHOM TEOPHH OTHOCHTEILHOCTH.

['paHunBI TPHMEHMMOCTH KTACCHYeCKOM MexaHumKH. IloCTynaTel cHenuanbHOM TEOpHH
OTHOCHUTENBHOCTH.

IIpocTpancTBeHHO-BpeMeRHOM HuTepBal. [Ipeobpasosanus Jloperna. VcroBrue NPHYHHHOCTH.
OTHOCHTENBHOCTH OHOBPEMEHHOCTH. 3ameieHue BpEMEeHH
U COKpAaIIeHHE [UTHHBL

OHEeprus U HMITY/IbC PENATHBUCTCKON JacTHIIBL.

CBsi3b Macchl ¢ 3HEPIUE U UMITYIHCOM PEJIITHBHCTCKOM YACTHIEL. DHEPrHs IOKOS.

TexHuyeckue ycTpoiicTBA M TeXHOJOTHMYECKHE TIPOLECCH: CIHYTHHKOBLIE INPHEMHHKH,
YCKOPHTE/IH 3apsUKeHHBIX YacTHIL.

YyenudecKuil IKCIEPHMEHT, TabopaTopHble pabOTHI, IPAKTHKYM.
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OnpenenieHde HMITYIbCa W SHEPIHH PENATUBHCTCKUX dacTHL (Mo (oTorpagusM TpPEKoB
3apsHKeHHBIX YaCTUI] B MAlHUTHOM I0JIE).

11.7.4. Paspen 7. KBanToBas du3uka.

11.7.4.1. Tema 1. KopnycKynsipHO-BOJIHOBO# JyalIH3M.

PaBHOBecHOE TeIUIOBOE M3MydeHHe (H3jIyueHHe abCONFOTHO YEPHOro Tena). 3aKOH CMEINeHHs
Buna. ['unoresa Ilnanka o kBaHTax.

DOTOHBL. JHEPrus U UMITYIEC POTOHA.

®oroaddexr. Onpiter A.I'. Cronerosa. 3akons! ¢ororddexra. YpapHenue DUHIITEHHA AL
doroaddexra. «KpacHas rpanuna» horoaddexra.

JlaBnenne cBera (B 4YacTHOCTH, [JaBleHHWE CBeTa Ha aOCOMOTHO NOIIIOMIAOLIYIO
1 abCOTIOTHO OTpaskaromyo nmosepxHocTs). Onerrel I1.H. Jle6enena.

BomroBele  cBoiictBa wactun. Bommsl  ge bpoina.  JInuma  Bommbel  ae bpodns
U pasMepbl 00JacTH JIOKATH3aUWHM IBIKYLIeHCs dYacTHubl. KOpmycKyJIsIpHO-BOIHOBOW IyasTH3M.
Judpaknus 31eKTpoHOB Ha KPUCTAILIAX.

Crennduxa u3mepennit B mukpomupe. CooTHOImeHUs HeonpeaenéHnocTei ['eiizenbepra.

Texnuueckne yCTpoOHCTBA M TEXHOJOTMYECKHE MPOMECCH:: CHEeKTpoMerp, (OTOINIEMEHT,
(oroaruuk, TYHHEILHBI MUKPOCKOII, COJIHEYHAs OaTapes, CBETOMMO.

JemoHCcTpanmy.

®otosddexT HA yeTAaHOBKE C IIMHKOBO# TLJIACTHHOIM.

Hcenenosanne 3akoHOB BHemHero ¢oroaddexra.

Hccnenopanue 3aBHCHMOCTH CONPOTHBIICHUS IIOIYIIPOBOJTHHKOB OT OCBEIIEHHOCTH.

CpeToano.

Conneynas 6arapes.

YuaeHuuyecKHi 3KCIIepUMENT, JabopaTopHbie PaboThl, IPAKTHKYM.

Hccnenopanue otopesncTopa.

Wamepenwne nocrosunoi [Inanka Ha ocHOBe HccnenoBanus GpoToaddexra.

HMccneoBanue 3aBACHMOCTH CHIIBI TOKA Yepe3 CBETOAHO OT HAIIPsIKCHHS.

11.7.4.2. Tema 2. Ddu3uka aToma.

OmerTe! MO HecTe0BaHUIO CTpoeHUs aToMa. [TnanerapHas mozens atoma Pesepdopra.

Ilocrynater bopa. HMsnydenme u mornmomeHHe (OTOHOB IpH IIepexoiie  aToMa
C OZHOIO YPOBHS SHEPI'UX Ha APYTOH.

Buger cnekrpos. CriexTp ypoBHEH 9HEPTHH aTOMa BOXOPOA.

CrnioHTanHOE ¥ BEIHYKICHHOE H3IIydeHne ceeta. Jlasep.

Texnuyeckre ycTpoHCTBA M  TEXHOJOIMYECKHE IMPOLECCHl: CHEKTPaIbHBIH — aHAIU3
(cexTpocKom), JTa3ep, KBAHTOBLIH KOMITBIOTEP.

JleMoHCTpaIIHH.

Mogeins onsiTa Pezepdopaa.

Habmoenue muHeH9aThIX CIIEKTPOB.

YCeTpo#cTBO M AeHcTBHE CUETYHKA HOHH3APYIOLIUX JaCTHIL.

Onpenenenyue IIHHBI BOJHEI JIA3€PHOT0 H3IYYEeHHUS.

VyeHn4ecKHi KCIIEPUMEHT, TabopaTopHbIe pa60'r51, HOPaKTHKYM.

Habmronenue nuueigaroro crnexrpa.

HccnenoBanue cnekTpa paspekeHHOI0 aTOMApHOr0 BONOPOAAa W H3MEPEHHE ITOCTOSIHHON
Punbepra.

11.7.4.3. Tema 3. ®u3uka aTOMHOTO sOpa ¥ 3JIEMEHTAPHBIX YACTHII.

Hyxnonnas mopens snpa IeiizenGepra—MBanenko. 3apsa sapa. MaccoBoe 4HCIO sIpa.
W3zoronsL

PamuoakTtuBHOCTE. AJba-pacnan. ONEeKTPOHHBIA M NMO3MTPOHHBIA Oera-pacmazn. ['amma-
U3IIy4YeHHe.

3ak0H paaMOaKTHBHOrO pacrmanga. PaawoakTHBHBIE H30TONBl B npHpoae. Ceoiicrsa
HOHH3HPYIOLIETro U3/Ty4eHHs. BimsHEe paqioakTHBHOCTH Ha JKHUBBIE OpraHu3Mbl. EcTecTBeHHbIH (oH
usnydenus. Jlozumerpus.
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DHeprus CBA3M HYKJIOHOB B Azape. Snepubie cuiel. JedekT Maccsl aapa.

Snepubie peaxnmu. [enenue u cuHTe3 snep. JAnepHsle peaktopsl [IpobaeMs! ympasiasemMoro
TEPMOSIEPHOr0 CHHTE3a. DKOJIOIHYECKHE acleKThl Pa3BHUTHS SEPHON SHEPTeTHKH.

MeTop1 perucTpaly u HCClIeIOBAHUA 3JIEMEHTAPHBIX YacTHII.

@yHnaMeHTaJIbEBIE B3auUMOAeHCTBUS. bapuoHBI, Me30HBI W JNenToHbL [IpencraBieHue o
CrannaptHo#i Mozenn. KBapk-TimooHHast MOJETh aIpOHOB.

®u3suka 3a npenenamu Crangapraoit Mmonenu. TémHas MaTepys 1 TEMHAs SHEPTHSsL.

EnuHCTBO pu3HyecKol KapTHHBL MHEpA.

Texauyeckue yCTpoHCTBA M TEXHOJIOTHUYECKHE IIPOIECCHL JO3MMETp, kamepa BuubcoHa,
ANEPHBINA peaxTop, TEPMOSIE PHBIH peakrop, aToOMHAas Bomba,
MarHMTHO-PE30HAHCHAs TOMOTpadus.

VY4eHHYIeCKHH S5KCIEPUMEHT, TabopaTopHbie paboThL, MIPAKTHKYM.

Hccnenopanne TpekoB 9acTHI (110 TOTOBBIM (oTorpadusM).

Hccnenoranue paguoakTUBHOIO (hOHA C HCIIOIB30BAHUEM JO3HMETPA.

W3sygenne noriomeHus OeTa-4acTHIl ATIOMAHHEM.

11.7.5. Paznen 8. DneMeHTE aCTPOHOMHH U aCTPO(PHU3HKH.

OTansl pa3BUTHA acTpOHOMHH. IIpHKiIagHOe W MHPOBO33pEeHUYECKOE 3HAUYEHHE ACTPOHOMHH.
IIppMeHIMOCTD 3aKOHOB QH3UKH UTsd 00BACHEHUS IPAPOIBI KOCMHYIECKHX 00BEKTOB.

Metonel  acTpoHOMHYeCKHX HcchenoBaHmi. COBpEMEHHBEIE ONTHYECKHE  TENIECKOIIBI,
paHOTeNeCKONBL, BHEaTMOC(epHas aCTPOHOMHSL.

Bun 38€3mno0ro Heba. Cospesnus, ApKUE 3BE3/bI, IUIAHETH], HX BAMMOE IBHKECHHE.

ConHeyHas cucTema.

Connue. Conaednas aktuBHOCTh. VicTounuk sueprun ComHIa u 3BE31.

3BE3/BI, HX OCHOBHBEIC XapaKTepPHCTUKH. J(HarpamMma «CHEKTpalbHBIH KIIacC — CBETHMOCTHY.
3B&31Bl TJIaBHOM IIOCIENOBATENBHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTB» JUIi 3BE3J ITaBHOU
[OCIIe0BATENILHOCTH.  BHyTpenHee  crpoenue  3BE3n. CoBpeMeHHBIE  IIPEJCTABICHHA O
MIPOUCXOKICHHH K 3Bosronud CosHua 1 38831, DTalbl )KH3HH 3BE3/I.

Muneunsni [Iyre — Hama [amaxtuka. [Tomokenne u mpmxenne Comana B [amaxtuke. THITEI
ranakTHK. PajuoranakTuku u KkBazapbl. YEpHBIE IBIPHI B ApaX rajlakTHK.

Bcenennas. Pacmmpenne BceenenHoi. 3akon Xa00na. PasOeramme ramaxtux. Teopus
Bomsmoro B3peiBa. PenuKTOBOE H3IyueHHE.

Macmrabnas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobieMbl aCTPOHOMHUH.

Yyeruyeckue HaOIoIeHAS.

Habmonenus 3Bé3aHoro He6a HEBOOPYKEHHBIM TJIA30M C HCIOIL30BaHHEM KOMIBIOTEPHBIX
TIPUJIOKEHHAR i OIlpe/IeICHUS OJIOKECHUS HeOecHBIX 00BEKTOB
Ha KOHKPETHYIO aTy: OCHOBHBIE cO3Be3dsA CeBEPHOIO MOIymapus | SpKue 3BE3/EL.

Habmonenus B Teneckorn JIyHsl, aner, TYMAHHOCTEH U 3BE3AHBIX CKOILICHHIA.

11.7.6. Ousuyeckuii NIpakTAKYM.

CoocoObl  m3MepeHHMs  (H3WYECKMX  BEJMYMH C  HCIONB30BAaHHEM  aHAJIOTOBBIX
H IHQPOBBIX H3MEPUTEIBHBIX IMPUOOPOB M KOMIIBIOTEPHBIX AAaTUYUKOBBIX CHCTeM. AOCOIIOTHBIE H
OTHOCHTEJIbHEIC IOIPEIIHOCTH H3MepeHui pu3ndyeckuX BemuunH. OeHKa rpaHull IOrPEIIHOCTEH.

[IpoBeneHHe KOCBEHHBIX H3MEPEHHM, HCCICHOBAHHN 3aBHCHMOCTEH (H3MYECKAX BEITHYHH,
IIpOBEpKa NpeaIOKEHHBIX THIIOTE3 (Be16Op u3 pabor, OIUCAHHBIX
B TEMAaTHYECKHX pa3jielax «Yd9eHHIeCKHi sKCIepaMeHT, TabopaTopHsle paboThl, MIPaKTHKYM»).

11.7.7. Oboburaroniiee MOBTOpeHHE.

Obo0menne u cHCTeMaTH3alMA COlEP)KAaHUA pa3zenoB Kypea «Mexanukay, «MomnexkynapHas
¢busuka A TEPMOIUHAMHKA », «DNEeKTPOAHHAMHUKAY, «Konebanus
U BOJHED), «OCHOBBI CIENHATHHON TEOPHH OTHOCHTENBHOCTHY, «KBaHTOBas (u3HKa», «DJIEMEHTEHI
aCTPOHOMUH ¥ ACTPODHIHKI Y.

Pons (H3AKM ¥ acTPOHOMHH B OJKOHOMHYECKOM, TEXHOJIOTMYECKOH, COLHAIbHOH
W OJTHYecKOH cdepax IesTeNbHOCTH 4YeloBeKa, poIb H MECT0 (PU3MKH M aCTPOHOMHH

19



B COBPEMCHHOM Hay4HOM KapTHHE MHpa, 3HAYeHHE ONUCATEIBHOM, CHCTEMATH3HPYIOLIEH,
OOBACHUTENEHON M TPOTHOCTHYECKOH (yHKiuit QH3Mdeckol Teopuu, poib (GU3MUECKON TEOPHH B
(opmupoBaHuM mpesicTaBNeHH 0 QU3MYECKOM KapTHHE MHpa, MECTO (QU3UYECKON KapTHHBI MHpa B
00IIeM psTy COBDEMEHHBIX €CTECTBEHHO-HAYYHBIX [IPEICTABIEHUIA O IPHPOJIE.

11.7.8. MexnpemMeTHBIE CBSI3H.

Wzygenne kypca ¢msuku yraybnéasoro yposHs B 11  Kjacce ocymmecTBisercs
C Y4€TOM COJEpIKATENBHBIX MEXIIPEIMETHBIX CBs3el C KypcaMH MaTeMaTHKH, OHOJIOTMH, XMMHH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeMeTHBIE IIOHATHA, CBA3AHHBIE C H3YYEHHEM METOJOB HAYYHOTO MO3HAHMS: SBICHHE,
Hay4HbIA (akT, rumoresa, (u3mdYeckas BEIHYMHA, 3aKOH, TEOpHs, HAOMONEHHE, 3KCIEPHMEHT,
MOJETUPOBaHUE, MOJeb, H3MEPEHHEe, IIOrPEIIHOCTH HM3MEpeHHH, H3MEpUTENbHbIE IPUOOpEI,
nudposas naboparopus.

Maremarrka: Pemenue cucreMbl ypaBHeHui. TpuroHomerpuueckue (QYHKIHH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHYESCKOE TOXKAECTBO. BEKTOPBI M UX IIPOEKIHY
Ha OCH KOOpJHHAT, CI0XKeHHe BeKTOpoB. [Ipou3soanble anemenTapHbx Gynkuumit. [IprzHaku monobus
TPEYTOJIbHUKOB, ONpPEICNICHHE IJIOMal IUIOCKUX Yuryp u o0néMma Tel.

Buomorus: onexTpuyeckme sBICHWS B IKHBOH NPHPOAE, KoIeDaTelbHBIE JIBHIKCHUSA
B JKMBOW NPHPOJE, SKOJOTHYECKHE PUCKH IIPH IPOH3BOJCTBE 3IEKTPOIHEPTHH, SIEKTPOMATHUTHOE
3arps3HEeHUe OKpYXKaromei cpensl, yILTPa3ByKOBas QUarHOCTHKA
B MEJIMIMHE, ONITHYECKHUE IBICHUS B JKHBOU IPHUPOIE.

XuMus: CTpOGHHE aTOMOB M MOJIEKyY!I, KDHCTAUIMYECKas CTPYKTYpa TBEPIBIX Tell, MEXaHH3MEI
00pa3oBaHus KPHCTALTHYECKON PEIIETKH, CIIEKTPaIbHbIH aHAIH3.

I'eorpadusa: marmuTHBIE mOmoca 3eMiIH, 3al€XKH MAarHUTHBEIX pyA, (GOTOCHEMKA 3eMHOM
IOBEPXHOCTH, ceicmorpad.

Texuonorus: npuMeHeHHE NOCTOSHHBIX MArHHTOB, 3JIEKTPOMATHHUTOB, 3JIEKTPOIBHIATENh
Slxobu, reHepaTop MEpEMEHHOr0 TOKA, HHIAYKUMOHHAA [e€Yb, JHHHH O3JEKTpOIepeaad,
SNIEKTPOABHIaTeNlb, pajap, paJguonpuéMHHMK, TeNeBH30p, aHTeHHa, Ttenedon, CBY-meus,
YJIBbTPa3ByKOBas IHArHOCTHKA B TEXHHKE, INPOEKIHOHHBIN almapaT, BOIOKOHHAS ONTHKA, COJHEYHAs
Oarapes, CIyTHUKOBbIE TPHEMHHIKH, S/IepHAs SHEPTeTHKA U SKOJIOrMYeCKHUe aCeKThI e Pa3BHUTHI.

11.8. [Lnannpyemepie pe3y.IbTaThl 0CBOEHHS NPOrPaMMbl 10 (GpH3MKe HA YPOBHE CPEIHEro
o01mero odpazoBaHus

11.8.1. Ocpoenne ygebnoro mpeamera «®Ou3uka» Ha ypoBHE cpeaHero obmero o6pa3oBaHms
(yriayOnenHeli  ypoBeHb) JODKHO  OOECHEYHTh  JOCTH)KGHHE  CIEAYIOIMUX  JIAYHOCTHBIX,
METalpeaIMETHBIX ¥ IIPeIMETHBIX 00pa3oBaTeNbHEIX Pe3yIsTaToB.

JIugHOCTHEIE pe3ynbTaThl OCBOCHHS yuaeGHOro peaMera «Pu3uKa»
AOJDKHBEI OTPaXKaTh TOTOBHOCTD H CIIOCOOHOCTH 00y9aromuXxcs PyKOBOJACTBOBATECA CHOPMHUPOBAHHOM
BHYTPCHHEH MO3UNWEH JTUYHOCTH, CHCTEMOH NEHHOCTHBLIX OPHEHTAlMi, IMO3HUTHUBHLIX BHYTPEHHHX
yOexIeHuH, COOTBETCTBYIOIMX TPAJMIMOHHEIM LEHHOCTSM POCCHICKOro obImecTa, paclIupeHne
JKH3HCHHOTO ONBITA H OINbITA JEATENLHOCTH B IPOLECCE pealu3alldd OCHOBHBIX HallpaBiIeHHN
BOCITHTATEIbHOM NESTEILHOCTH, B TOM YUCIIE B YaCTH:

1) rpaskJaHCKOro BOCIIMTAHUS:

CHOPMHPOBAHHOCTE  PaKIaHCKOH HO3HUIAH obyuarorerocs KaKk  aKTHBHOIO
H OTBETCTBEHHOI'O WJI€HA POCCHICKOro o0mecTsa;

NpHUHATHE TPaIULHOHHBIX o011edeioBeYecKux I'yMaHHCTHYIECKHX
H JIEMOKPATHYECKUX [IEHHOCTEH;

FOTOBHOCTE BECTH COBMECTHYIO JEATENBHOCTh B HHTEpecaX TIpPak[AaHCKoro obmecTsa,
y4JacTBOBATh B CAMOYIPABJICHHUH B IIKOJIE U JETCKO-IOHOINECKHX OpraHH3allHgX;

YMEHHE  B3aMMOJEHCTBOBaTH C  CONMATGHBIMH  MHCTHTYTAMH B  COOTBETCTBHH
C MX OYHKIHSIME ¥ Ha3HAYECHHEM,

FOTOBHOCTH K I'YMaHHTAPHOMN W BOJOHTEPCKOH AEATEIbHOCTH;

2) NaTpHOTHYECKOI0 BOCITHTAHHMA:

chopMHEPOBAHHOCTE POCCHIICKOM MPAKIAHCKOM HIEHTHIHOCTH, IATPHOTH3MA;

.
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IIEHHOCTHOE OTHOIIEHHE K TOCYapPCTBEHHBIM CHMBOJIAM, JOCTHIXKECHUAM POCCUHCKHUX Y4EHBIX B
obnacTé GU3UKH U TEXHUKE,;

3) AyXOBHO-HPABCTBEHHOIO BOCIIUTAHUS:

copMHEPOBAHHOCTE HPABCTBEHHOIO CO3HAHMS, STHYECKOTO ITOBENCHHS;

CII0COOHOCTE OLIEHHUBATH CHTYaLHIO " IPUHUMATH 0CO3HaHHEIE
peIIeHus, OPHEHTHPYSICh Ha MOpaJIEHO-HPABCTBEHHEIE HOPMBI " IIEHHOCTH,
B TOM YHCIIE B IEATEIILHOCTH YYEHOTO;

OCO3HAHHKE JTMYHOTO BKJIaa B IIOCTpOeHHEe yCTOHYHBOro Oyaymero;

4) 3CTETHYECKOr0 BOCIIMTAHHS:

ACTETHYECKOE OTHOINEHHE K MHpY, BKIIOYAas 3CTETHKY HAY9YHOIO TBOPYECTBA, IPHCYIIETO
pusmueckoii Hayke;

5) TPy1OBOTO BOCIIHTAHMUA:

UHTEpec K Pa3THYHBIM chepam npodeccHoHANTBHOR IEeSTENbHOCTH,
B TOM YHCIIE€ CBA3aHHBIM C (PH3UKOH M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BEIOOp Oymymiei
npodeccHH B pealM30BbIBaThH COOCTBEHHBIEC )KU3HEHHBIE IIaHb];

rOTOBHOCTh H CIIOCOOHOCTH K 00pa3oBaHHIO H caM000pa3oBaHHIO B 00nacTH (M3MKH Ha
IIPOTSKEHWH BCEH JKHU3HHU;

6) 9KOJOTH9IeCKOTr0 BOCIIHTAHUS:

c(OPMHPOBAHHOCTE ~ 3KOJIOTHYECKOH  KyIbTYyphl, OCO3HaHHE IJI0DAIBHOIO  Xapakrepa
9KOJIOTHYECKHX IIPobiIeM;

IUIAHUPOBAaHUE H OCYIIECTBICHHE ACHCTBUN B OKPYIXKAIOIIEH cpefe Ha OCHOBE 3HaHHA lENeH
YCTOMYUBOTO Pa3BUTHUS YEIOBEYECTBA;

Pacmmpenue onbITa AeSTeNbHOCTH SKOJOTHYECKON HAIpPaBIeHHOCTH HAa OCHOBE HMEIOLHXCH
3HaHHH 110 HHU3HKE;

7) NEHHOCTH HAYYHOTO ITO3HAHUS:

chOopMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3sBHUTHS
Gbu3udIecKoi HayKH;

OCO3HaHME IIEHHOCTH HAyYHO# JeSTeNbHOCTH, TOTOBHOCTh B INpOLECCE H3YYCHMs (H3MKH
OCYIIECTBIATE MPOEKTHYIO H HCCIIEIOBATENLCKYIO AeATeIbHOCT WHUBHYaJIbHO H B IPYIIIIE.

11.8.2. B mpomecce AOCTH)XeHHS JIMYHOCTHBIX PE3Y/IGTAaTOB OCBOSHHA  IPOrPaMMBEL
no ¢usmuke a8 ypoBHsA cpexHero obmero ofpa3oBaHHS Y O00y4alOMHUXCS COBEPIIEHCTBYETCH
SMOIUOHAJIEHEIN WHTEJUIEKT, IPE/II0Iararolmmii cOopMUpPOBAHHOCTE:

CaMOCO3HaHHsA, BK/IIOYAIONIETO CIOCOOHOCTh MOHHMATh CBOE 3MOLMOHAILHOE COCTOAHHE,
BHJIETH HAIPABIICHUS Pa3BUTHs COOCTBEHHOH 3MOIMOHANBHOH c(epsl, OBITH yBepEHHBIM B ceOe;

CaMOpEryJINPOBAHUS, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMEHHE NPHHUMATh OTBETCTBEHHOCTD 3a
CBOE TIOBENEHHE, CIOCOOHOCTH aNanTHPOBAaTECA K 3MOLMOHAIBHBIM H3MEHEHHAM H IPOABIATH
THOKOCTB, OBITE OTKPHITHIM HOBOMY:

BHYTPEHHEH  MOTHBAIMM,  BKMIOYAIOMIEH  CTpPEMJIEHME K  JOCTHXKEHHIO  LElNH
U yCHexy, ONTHMH3M, HHULIMATHBHOCTh, YMEHHE JeHCTBOBATh, HCXOA U3 CBOMX BO3MOXKHOCTEH;

OMITATHH, BKTIOYAOMEH CIIOCOOHOCTE TMOHUMATH OMOLHMOHATBHOE COCTOSHHE IpPYIHX,
YYHTBIBATE  €r0  INPH  OCYHIECTBICHUM  OOmeHHs,  CHOcoOHOCTE K COYYBCTBHIO
U COTIEPEIKUBAHUIO;

COIIMaJbHBIX  HABBIKOB,  BKIIOYAIOIMUX  CHOCOOHOCTH  BHICTPAWBATB  OTHOIIECHHSA
¢ OPYTHMH JIFOABMHE, 3a00THTECS, IPOSBIATH HHTEPEC U pa3pelars KOHQIUKTHL

11.8.3. MeranpeamerHbie pe3yIbTaThl OCBOSHHS MIPOrpaMMbl cpegHero obmero obpasoBaHust
IOJDKHBI OTpaXKarh:

11.8.3.1. OBnanenne yHHBEpCATBHBIME [TO3HABATEILHBIMU JCHCTBHAMH:

1) 6a30BEIe TOrHYeCKHe NEHCTBHAS:

CaMOCTOSTENFHO (OPMYTHPOBATE M AKTyalM3HpOBaThk MpobleMy, paccMmaTpuBare e€
BCECTOPOHHE;

OIIPEIEIIATE e JeATeIbHOCTH, 3a1aBaTh [apaMeTPhl H KPUTEPHH MX NOCTHKEHHS;

BBEIIBIIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B PACCMATPHBAEMBIX (PU3HYECKHX SBICHHUIX;
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pa3pabarThIBaTh IJIAH PEIleHHs IPOGIEMBI ¢ YUIETOM aHAIH3a AMEROIIHXCS MaTepHANbHEIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBl B JEATEIBHOCTH, OLEHHMBAaTh COOTBETCTBHE pE3yNbLTATOB IENSAM,
OLICHHBATh PHCKH IIOCIIEICTBHI ACATEIEHOCTH;

KOODAWHUPOBAT M BBIIONHATE paboTy B  YCIOBHAX  PEANBHOrO, BHPTYAIBHOTO
1 KOMOMHHPOBAaHHOI'O B3aHMO/ICHCTRHS, ;

Pa3sBHBATh KPEaTHBHOE MBIIUICHHE ITPH PELICHNH KU3HEHHEIX POGIIEM.

2) 6a30BBIe HCCIIEIOBATEIbCKHE TeHCTRUS:

BJIaJCTh HAyIHOH TCPMUHOJIOTHEH, KIFOYEBBIMH OHSTASIMY W METOaMH (DM3MYECKO HAYKH;

BIaJI€Th ~ HAaBbIKAMU  y4eOHO-HCCIENOBATENBCKOH M NPOEKTHOH  JeATenbHOCTH
B 001acTH (QU3MKH, CTIOCOGHOCTBIO B FOTOBHOCTHIO K CAMOCTOATETBHOMY MIOMCKY METOJIOB PEIleHHUS
3aza4 pU3AIECKOr0 CONCPIKAHMSI, IPAMEHEHHIO PA3THIHBIX METOI0B [IO3HAHUS

BIIAJIETE BUIAMH JIeSTeIbHOCTH 1o MOJTYYESHHIO HOBOT'O 3HaHH,
€r0 MHTEPNpEeTalyy, NpeoOpasoBaHuI0 W NPHMEHEHHIO B Pa3sIMYHBIX yYeOHBIX CHTYAIHAX, B TOM
YHCJIC TIPH CO3/1aHMH yIeOHBIX IIPOEKTOB B 00.1aCTH (U3UKH;

BBUABIIATD IPHYMHHO-CIIC/ICTBEHHbIE CBSA3H H aKTYaTM3HpPOBATh 3a/aqy, BEIABHIATh THIIOTE3Y €&
PEIICHUS, HAXOMUTh apIyMCHTBI VI JNOKa3aTeNbCTBA CBOMX YTBEPXKICHWH, 3a1aBaTh MapaMeTphl H
KPHUTEPHH PEIIeHHUS;

AHATH3HPOBATE IIOJIYYCHHbIC B XO/I€ PEUICHHS 3a1aqy pe3y/IbTaThl, KPUTHYECKH OIIEHHBATh HX
AOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHAX;

CTaBHTb H (DOPMyIMpPOBaTE COOCTBEHHBIE 3a1a4é B 0OPa30BaTEIBHON AESTEILHOCTH, B TOM
YUCIIe MPY U3YYeHHH DHU3UKH;

ZaBaTh OLCHKY HOBBIM CHTYaUHAM, OLICHUBATh IPHOOPETEHHDINA OIBIT;

YMETb NEPEHOCHTH 3HAHHUS 110 (PU3UKE B TPAKTHIECKYIO 00IACTh KUIHEAEATETLHOCTH;

YMETh HHTEIPHPOBATE 3HAHUSA H3 PA3HBIX NTPEAMETHBIX 00IacTeit;

BBIZIBUTATE HOBBIC HJICH, IIPCUIAraTh OPHTHHAIBHEIC TIOAXO/IbI M PEIIECHHS;

CTaBHTh NPOGIEMBI M 3a]1a9H, IOITyCKAIOIHE ATbTEPHATHRHEIE PEIIeHHS.

3) pabota ¢ uHpoOpManHei:

BJIaieTh HaBBIKaAMK OJTy4ECHA HHbOPMALHH dusuyeckoro cofiepKaHus
H3 HCTOYHHKOB DasHBIX THIIOB, CAMOCTOSATEILHO OCYIIECTBIATH IOKCK, aHaM3, CHCTEMATH3AIMIO U
MHTEPIPETAUIO0 HHGOPMAIMHA Pa3IHYHEIX BH/IOB U (JOPM HpeiCcTaBICHUS;

OLIEHHBATH JOCTOBEPHOCTH HH(OPMALIHH;

HCIIONB30BaTh  CPEACTBA ~ MHQOPMANMOHHBIX H  KOMMYHHKALMOHHBIX  TEXHOJOIH
B PCHICHHH KOTHHUTHUBHBIX, KOMMYHHKATHBHBIX M OpPraHU3alMOHHBIX 3afad C COOJIIONEHHEM
TpeGOBaHUWH SProHOMMKH, TEXHHKH 0€30IacHOCTH, TMIMEHS, pecypcocOepeKeHns, MPaBOBLIX H
3THYECKHX HOPM, HOpPM HH(POPMAIIMOHHOM 6e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOrO COMEPIKAHHA B pasIuyHbIX GopMaTax ¢ yUETOM HA3HAYEHHS
HHQOPMAIMM W NENeBOM ay[AMTOPHH, BBIOHpAas ONTHMAIBHYIO bopmy mpencrasienus wu
BH3YaTH3AIHH.

11.8.3.2. Onanenne yHHBEepCAILHEIMA KOMMYHHKATHBHBIMHE A€HCTBHAMH:

1) obmenue:

OCYIIECTBIATh OOmEnHe Ha ypokaX QM3HKH U BO BHE-YPOUHOM NesSTeEHOCTH:

pacro3HaBaTh HPEINOCEUIKA KOHQIUKTHBIX CHTYAILUH U CMATYATH KOH(IIMKTEL;

Pa3BEPHYTO U JIOTHYHO H3/IAraTh CBOO TOUKY 3PEHHUS C HCIIOTh30BAHHEM A3BIKOBBIX CPEICTB.

2) coBMeCTHAS JESITEIBHOCTD: :

[IOHEMATE ¥ HUCTIO/IB30BaTh NIPEUMYIIECTBA KOMaH/HOH H HHAUBUAYAIBHOM paboThI;

BHIOMpATh TEMaTHKy M METOIB! COBMECTHBIX NeHCTBHH ¢ ydu&TOM OGIHX HHTEPECOB, H
BO3MOJKHOCTEH KaXJI0T0 WieHa KOJIeKTHBA;

NPAHAMATE LEMH COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBATh W KOOPAMHHPOBATE JEHCTBUSA
0 e€ NOCTHIKEHHMIO: COCTABIATD IUIaH JIEHCTBHM, paclpeeNsaTh POIH C YIETOM MHEHMUIH Y4YaCTHHKOB,
00CyX/1aTh pe3y/IbTaThl COBMECTHOM paboTsI;
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OLICHHBATh KA4eCTBO CBOErO BKJIAJA M KaXKIOro YJ4acTHHKA KOMAaHIBI B OOIIWH pe3yibTaT Io
pa3pabOTaHHBIM KPUTCPHSM; .

Opeaiarate HOBBIE IIPOEKTHI, OLEHHMBATH MM C IIO3MIHH HOBH3HBL, OPHUTHHAILHOCTH,
IPaKTHYECKOH 3HAYMMOCTH;

OCYIIECTBIIATH IO3UTUBHOE CTPATErHYECKOE IOBEAEHHE B PA3IUYHBIX CHUTYallHsX, ITPOSBIIATH
TBOPYECTBO U BoOOpakeHue, ObITh HHUITHATHBHBIM.

11.8.3.3. OBnanenue yHHBEpCATbHBIMY PEryJIATHBHEIMH JI€HCTBHAMM:

1) camoopranmu3zanus:

CaMOCTOSITENIBHO OCYIIECTBIATH II03HABATENLHYIO JEATeNbHOCTh B oOmactH (HU3UKH U
ACTPOHOMHH, BBIABIIATH IPOOJIEMBI, CTaBHTh B (OPMY/IHPOBATh COOCTBEHHBIE 3a/1a9H;

CaMOCTOATENIBHO COCTABIATH IUIAH pEIIeHHs pacy€THHIX M KAyeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS IIPAKTHYIECKOH paboThl ¢ yIETOM MMEIOIIMXCS PeCypPCoB, COOCTBEHHBIX BO3MOXKHOCTEH U
NPeINOYTEHHUIA;

JaBaTh OLEHKY HOBBIM CUTYAIIHsIM;

PacIIHpATE paMKH y4eOHOro IpeiMeTa Ha OCHOBE JIMYHBIX IIPEANOYTCHHMN;

JenaTh OCO3HAHHBIA BBHIOOp, ApryMEHTHpOBaTh €ro, Opate Ha cebs OTBETCTBEHHOCTH 3@
peleHue;

OIIEHHUBATh IPHOOPETEHHBIH OIIBIT;

crocoOCTBOBAaTh (POPMHPOBAHMIO M MPOSBICHHIO SPYAUIHU B 00NacTH (PH3HUKH, MOCTOSHHO
IIOBBILIATH CBOM 00pa3oBaTeIbHEIH U KyJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOIb:

JaBaTh OLEHKY HOBBIM CHTYallHsiM, BHOCHTH KOPPEKTHBBI B HEATEIBHOCTb, OLEHUBATH
COOTBETCTBHE Pe3y/IbTATOB LEJIIM;

BIIaZeTh HaBBIKAMM I103HABATENBbHON pedIeKCHH KaK OCO3HAHHS COBEpIIaeMBbIX ACHCTBUHM H
MBICITHTEIILHBIX IIPOLIECCOB, UX PE3YIbTAaTOB H OCHOBAHUH;

HCTIOJIL30BaTh IPUEMBI pedIeKCHH J171s OLeHKH CHTYalluH, BEIOOpa BEpHOTIO peLIeHus;

YMETh OLIEHHBATH PUCKU H CBOEBPEMEHHO NIPUHHMATE PEIICHHUS 110 HX CHHIKCHHUIO;

[IPMHAMATL MOTHBEI ¥ aPIYMEHTHI IPYTHX [PH aHATH3€E Pe3y/IbTaToB JesTeIbHOCTH.

3) npussTHE cebs U APYTHX:

TIPUHAMATE cebsl, MOHUMasi CBOM HEJIOCTATKH U JIOCTOUHCTBA;

TIPUHAMATh MOTHBBI ¥ aPI'YMEHTBI APYTHX NP aHAIA3€ Pe3yJIbTAaTOB JEATEIIEHOCTH;

TIpU3HABAThL CBOE MIPABO H IIPABO JIPYTHX HA OIITHOKH.

11.8.4. IlpenmeTHele pe3yabTaThl OCBOSHHs IporpamMMsl no ¢usuke. B mpomecce usydeHus
Kypca Kypca ¢pusuxu yriuydiaeHHoro yposHs B 10 Kiracce yYeHHK HAYIHUTCS:

TIOHUMATh Poib PU3HKH B SKOHOMHYECKOH, TEXHOIOTHYECKOH, SKOJOTHIECKOM, COMHAILHON |
STHYECKOM’ cepax JIeATENBEHOCTH 4eJI0BEKa, poib H MECTO (hu3uKu
B COBPEMEHHOM Hay4YHOH KapTHHE MHpa, 3HA4YCHHEC OIUCATEIBHOH, CHCTEMaTH3UPYHOLIEH,
OOBACHHTENBHOM M NPOTHOCTHYECKOH (yHKIMH (PH3HYECKOW TEOPHH — MEXaHHKH, MOJIEKYJISpHOif
OM3AKA M TEPMOJMHAMHKH, pPOJIb (H3MYECKOM TeopuH B (OPMHUPOBAHMH IIPEACTABICHHH O
¢busnyecKkoit KapTUHE MHUpA;

pa3uyarh YCIOBHS NPUMEHMMOCTH Mojejiel (U3MYecKdX Teln H IIPOLECCOB (SBIIEHHMN):
HHEpIMaibHas CHCTeMa 0TcuéTa, abCOMOTHO TBEPOE TeN0, MaTepHAIbHAsI TOYKA, PABHOYCKOPEHHOE
JBHKEHHE, CBOOOMHOE majeHue, alOCOMOTHO ympyras nedopmanus, aOCOMIOTHO YIpyroe u
abCOMIOTHO HEYNPYroe CTOIKHOBEHHS, MOJIEJH ra3a, HAIKOCTH U TBEPIOTro (KpHCTATHIECKOT0) Tea,
UJicaIbHBIN a3, TOYCYHBIA 3apaA/l, OJHOPOIHOE IEKTPUIECKOE IOIe;

pasiM4arh YCIOBHA (TpaHHIBL, 001acTH) NMPUMEHHMOCTH (H3HYECKMX 3aKOHOB, NOHHUMATh
BceoOmuii xapakrep (yHAaMEHTAIBHBIX 3aKOHOB M OrPaHUMYEHHOCTb MCIONB30BaHUS YaCTHBIX
3aKOHOB;

AHAMM3UPOBATL U OOBSACHATH MEXaHHYECKHE IIPOLECCHl W SBIICHMS, UCIIOJB3Ys OCHOBHBIE
TIOJIOKEHUS M 3aKOHBI MeXaHWKH (OTHOCHTEIBHOCTh MEXaHWYeCKOTOo JBHKEHHS, (QOpMYIIbl
KHHEMAaTHKA DPaBHOYCKOPEHHOTO MABMJKEHHs, npeoOpazoBanus [‘amunes Juid  CKOPOCTH H
nepemenieHus, 3akoHel HBIOTOHA, NPUHIUI OTHOCHTENBHOCTH [‘amaies, 3aKOH BCEMHMPHOIO
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TATOTEHHs, 3aKOHBI COXPAHCHHSA MMILy/bCa M MEXAHWYIECKOH HHEpPIuH, CBiI3b pPabOTBI CHIBI €
U3MCHEHHEM MEXaHMYECKOH SHEPrHH, YCIOBUS PaBHOBECHS TBEPIOIO TEJa), IPH 3TOM HCIIOJIB30BATh
MaTeMaTHYeCKOe BHIpa)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHHMOCTH (PU3HYECKHX 3a8KOHOB:
npeobpasoBanuil ['anmmnes, BTOporo ¥ Tpersero 3akoHoB HpiOTOHA, 3aKOHOB COXpaHEHHA HMITyJIbca
U MEXaHWYECKOH 3HEPruy, 3aKOHA BCEMHPHOT'O TATOTEHUS;

aHATM3UpOBaTh W OOBACHATH TEIUIOBBIE IIPOLIECCHl M SBJIEGHHA, MCIONB3YS OCHOBHEIE
nonoxxeHuss MKT u 3akoHBI MOJIEKY/ISIpHOM GU3UKH M TEPMOIWHAMUKH (CBSA3b JaBJICHHUSA HICATHHOIO

raza co cpenHei KHHETHYeCcKoit SHEeprueH TEIJI0BOTO IBHIKEHHUS
U KOHI[EHTpalMel ero MOJeKyJI, CBA3b TeMIIEPaTyphl BEUISCTBA CO CpeiHeH KMHETHYECKOH Hepruei
TEIJIOBOTO JBUIKEHHUS ero YacTHII, CBA3b IaBJICHUA HICAIBHOTO raza

C KOHIIEHTpalMeH MOJEKyl M ero Temmeparypol, ypaBHenue Menneneesa—Kianeiipona, nmepBoii
3aKOH  TEPMONMHAMMKH,  3aKOH  COXpaHEHHMs  OHEPrMH B  TEIUIOBRIX  IIpoIeccax),
IIPA 3TOM KCHOJB30BATE MATEMaTHYECKOE BHIPAXKEHUE 3aKOHOB, YKA3bIBAaTh YCIOBHS IIPUMEHUMOCTH
ypaBHenus MenneneeBa—Knanelipona;

aHAJM3HPOBaTh H OOBACHATH 3JIEKTPHYECKHE SBICHHS, HCIOJB3Yyd OCHOBHBIC IOJIOKEHHS U
32KOHBI  3JICKTPOJMHAMUKH (3aKOH COXpaHeHHs OJIIeKTPHYeCKOro 3apsna, 3akoH Kyloxa,
HNOTEHIMATBHOCTE JJIEKTPOCTATHYECKOTO OIS, IMPHHIMII CYNEPIO3HIHM NMEKTPHUYECKUX ITONel, pu
3TOM yKasbIBas YCII0BHSA IPHMEHHUMOCTH 3aKOHa Kynona,
a TaKkKe NMPAKTHYECKM BaKHBIE COOTHOIIEHMS: 3aKkoHBI OMa JUIs y4acTka Hemd H JUIS 3aMKHYTOM
SJIEKTpHYECKOH 1nenu, 3akoH Jxoyna—Jlemna, mnpaeuna Kupxroda, 3zaxonsr @apanmes wis
3NIEKTPOJIH3a);

ONHUCHIBATh (PU3HYECKHE IIPOLIECCHl W SBIEHHS, HCIIONb3YsS BEIHYUHBL [epeMeleHHe,
CKOPOCTh, YCKOPEHHE, UMITYJILC TEJIa ¥ CUCTEMBI TeJ, CHJIa, MOMEHT CHJIBI, IaBleHHe, NOTeHIHAIbHAS
JHEpruf, KHHETHYECKAas OHEPrHd, MEXaHW4ecKas JHeprusi, pabora CHIIBL, IEHTPOCTPEMHTEIHHOE
YCKOpPEHHE, CHIIa TSHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIITHOCTh, SHEPris B3aUMOAEHCTBHS Tena
¢ 3emnéil BOMM3M €€ MOBEPXHOCTH, SHEPrHsl YIPyroi AedopManuy MpYKUHEI, KOJTHIECTBO TEIUIOTHI,
abcomoTHas Temmeparypa Tena, paboTa B TepMOAMHAMHKE, BHYTPEHHSS SHEPrHs HICATHHOTO
OJ/THOaTOMHOTI0 ras3a, paboTa UAEaTbHOr0 ra3a, OTHOCUTENbHAs BIaKHOCTH Bo3ayxa, KI1J] uxeanrsHOTO
TEIUIOBOrO JIBHUIaTelIs; JJIEKTPUYECKOE I0JIe, HANPSIKEHHOCTD NEKTPHUECKOT0 MOJISl, HAPSIKEHHOCTE
0JI5 TOYEYIHOTO 3apsna HUTH 3apsKEHHOTIO mapa
B BaKyyMe€ H B IUIJIEKTPUKE, MOTEHLMA] 3JIEKTPOCTAaTHYECKOTO IIONS, PasHOCTh IOTEHIIHAJIOB,
3JIEKTPOJBMIKYIIAs CHJIA, CHJIA TOKA, HAalps KeHHe, MOLITHOCTH TOKA, SNIeKTpudeckas EMKOCTE IIOCKOTO

KOHJeHCcaTopa, CONPOTHBIICHHE ydacrtka IeH
C IOCNIEIOBATENbHBIM M MapaebHBIM COSIHHEHHEM DE3HCTOPOB, SHEPIUsl NEKTPUYECKOro OIS
KOHJIEHCaTOpa,;

O0BACHATE OCOOEHHOCTH IpOTEKAHWA (H3HYCCKUX SBICHHH: MEXaHHYECKOE MBHIKCHHE,
TCILIOBOE [BH)KEHHE YACTHI[ BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBMKeHHME, nubdysus,
HCIIapeHue, KHIICHHE " KOHJIeHCcaIus, IIJIaBJICHHE
W KpUCTaJIM3alMs, HaIpaBICHHOCTh TEIUIONEpeNadyd, 3JIEKTpHU3alds Tell, SKBHIOTCHIHAIBHOCTD
ITOBEPXHOCTH 3aPsHKEHHOI0 IPOBOIHUKA;

IIPOBOAUTL HCCIENOBAHHE 3aBHCHMOCTH OJHOH ¢Qu3HYecKoH BETWYMHBI OT JAPYToi
C MHCIIONB30BAHMEM NPAMBIX HM3MEPEHHH, MpPH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DHKCHPOBAThH
pe3yJIbTaThl MOJIYyYEHHOM B3aBUCHMOCTH (U3MYECKHX BEIHYMH B BHIOE rpagukoB ¢ y4€ToMm
abCOMOTHEIX HOTpeNTHoCTeR HU3MEPEHHUH, JlenaTh BEIBOJIBI
10 pe3yIbTaTaM HUCCIICIOBaHU;

IPOBOIMTE KOCBEHHbIE H3MEPEHHS (PU3NYECKUX BEIMUYHH, IIPH 3TOM BRIOMpATh ONTHMAIBLHBIHA
METOJl U3MEPEHHs, OLECHUBATh aOCOMOTHEIC ¥ OTHOCHTEIBHBIC MOrPEITHOCTH NPAMBIX M KOCBEHHBIX
H3MEPEHUH;

IIPOBOJUTE OINBITHI II0 IPOBEPKE MPEUIONKEHHOH THIOTE3bl: IUIAHHPOBATh 3KCIEPUMEHT,
cOOHMpaTh KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIH3UPOBATh IOIYYCHHBIE PE3Y/ILTATEL M JeNaTh BEIBOJ
0 CTaTyce IPeUI0KEHHON IMIIOTE3EI;
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cobmoaTk mpasmia 6€30macHoro Tpyja IpH NPOBEJECHAH HCCIEI0BaHAN B paMKaX y4eGHOro
9KCIIEPUMEHTa, IIpaKTHKyMa M y4eOHO-HCCIEeJOBAaTeNbCKOH H IMPOEKTHOM JIEeSTEILHOCTH C
UCTONb30BAHAEM H3MEPHTEILHBIX YCTPOHCTB M JIaD0paTOPHOTO 000PyI0BaHHS,

pemars pacY€THEIC 3a/la4yd C SBHO 33JaHHOM M HESBHO 3aJaHHOM (DU3MUECKOH MOJENBI0: Ha
OCHOBAaHMH aHAK3a YCIOBHS 00OCHOBEIBATE BHIOOP (H3HMUECKON MOJEIH, OTBEHArOIIEH TpeboBaHugM
3anayd, NPAMEHATD bopmysr, 3aKOHBHI, 3aKOHOMEPHOCTH
U [IOCTYJIaTHl (PU3WYECKUX TEOPHIl NPH HCIONB30BAHWA MATEMATHYECKHX METOJO0B pelleHHs 3azad,
NPOBOJUTH pacYeThl HA OCHOBAHWHM HMEIOIIMXCH JAHHBIX, aHATU3NPOBATH pE3YILTATHl H
KOPPEKTHPOBATH METO/IBI PELICHHUSA C YUETOM IOJYYEHHBIX PE3YJIbTAaTOB;

pelmarsk KadeCTBEHHBIE 3a/a4M, TpeOyrollMe NpPHMEHEHHS 3HAHHH M3 pPasHBIX pa3ilesioB
IIKOJBHOIO Kypca (U3MKH, a TakKe HHTerpaliy 3HAHHH W3 APYIHX IIPEAMETOB E€CTECTBEHHO-
HAay4HOTO UKTIa: BBICTPAHBATH JIOTHYECKYIO LENOYKY paccy X IeHuH
C OTIOPO#t Ha U3YYEHHBIE 3aKOHb], 3aKOHOMEPHOCTH U (PH3HYECKHE SBICHHUS,

HCIIONB30BATh TEOPETUYECKHE 3HAaHHA 111 OOBACHEHHS OCHOBHBIX IIPHHIMIOB paboThl
H3MEPHUTEIBHBIX TPHOOPOB, TEXHHYECKHX YCTPOHCTB M TEXHOJIOTHYECKUX ITPOIECCOB;

OPHBOJUTE  TPHMEPEl  BKI4Aa  POCCHHCKMX M 3apy0emHBIX  Yu€HBIX-(DHU3UKOB
B PpasBUTHE HAyKH, B OOBACHEHHE IIPOLECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE TEXHUKH
H TEXHOJIOTHH;

AHAIM3UPOBATE W OLEHUBATH MOCHEJACTBHS OBITOBOH M TNPOM3BOJACTBEHHOM HEATENLHOCTH
YeJIOBeKa, CBA3AHHOW C (H3MYECKMMM IIPOIECCaMH, C IIO3HMIHUH 3KOJOTHYECKOH 0e301macHOCTH,
npeJCcTaBICHAH 0 panMoOHaIEHOM IPHUPOIOIIOIB30BAHAH,
a TalOKe pa3yMHOM HCIIOJIb30BAHHH JIOCTHIKCHMHM HAyKW M TEXHOJOIMH INs JanbHEHINero pasBHTHS
YEJI0BEYeCKOro obmecrna;

IPUMEHATh Pa3i4Hble CnocoOsl paboTel ¢ uHGOpManuel (HU3AIECKOrO COAEPXKAHUS C
UCIIOJb30BAHHEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOTHi, ITpPH 3TOM HCIIONB30BaTh
COBpeMEeHHEBIE HHPOPMAIIHOHHbIC TEXHOJIOTHH VTS OKCKA, MEpepaboTKH B MpEIbABICHAS y4ebHOH 1
HaYYHO-IOMYJSIPHOH MHGOPMANAH, CTPYKTYPHPOBAHHA H HHTEPIPETAHH HHPOPMAIIHH, HOTyIeHHOH
U3 Pa3IMYHBIX HCTOYHUKOB, KPATHYECKH AHAIM3MPOBATh M0IyJaeMyl0 HHGOPMANUIO H OIEHHBATE e
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHHWM, TaK W HA OCHOBE aHalM3a HCTOYHHKA
uHboOpMaHH;

IPOSBIIATE OPraHW3allMOHHbIE W MMO3HABATEIEHBEIE YMEHHS CaAMOCTOATENHHOTO IPHOOpeTeHus
HOBBIX 3HAHHUH B NIPOIIECCE BBINOIHEHHU IPOSKTHBIX H y4e0HO-HCCIIeA0BATENbCKIX paboT;

paboTath B Ipymnne ¢ HCHOTHEHHEM Da3IMYHBIX COLMAIBHBEIX pOJEH, IUTAaHHPOBAaTh paboTy
TPYNIIBL, PalOHATLHO pPACHpeNeliaTh AEATeNbHOCTh B HECTAaHNAPTHBEIX CHTYAUMsAX, aJeKBaTHO
OIIEHUBATE BKJIAJ KAX/I0r0 U3 YYAaCTHHKOB I'PYIIIE] B PEIICHHE pacCMaTPHBAEMOM IPOOIEMBI;

IPOSIBIIATE MOTHBAIHIO K Oymymeit npodecCHOHATBEHON e TeNbHOCTH
IO CHeNUANBHOCTIM QH3UKO-TEXHHYECKOTr0 MPOdHIIs.

11.8.5. [lpenmernsle pe3ynbTaThl OCBOCHHMS NPOrpaMMbl 10 (H3EKe. B mpomecce H3ydeHHS
Kypca Kypca Gu3HKu yriryOieHHoro ypoBHs B 11 kiiacce yyeHUK HaydHTCS:

NOHMMATh  pONb  (H3MKA B  HKOHOMHYECKOM, TEXHOJNOIHYECKOH,  COINHANBHOH
M JTHYECKOH cdepax AeATETLHOCTH 4YelOBEKa, POJb M MECTO (M3MKH B COBPEMEHHOH HaydHOI
KapTHHE  MHpa,  poJlb  4aCTPOHOMHM B [IPAaKTHYECKOHW  JESATEILHOCTH  4YejoBeKa
U JaTbHEHINeM HayYHO-TEXHWYECKOM pa3BHTHHM, 3Ha4YeHHE OIUCATENBHOM, CHCTEMATH3UpYIOIIeH,
OOBACHUTENBHOH M MPOTHOCTHYECKOH (YHKUMA (H3MYecKOd Teopum — 3NEKTPOIMHAMUKH,
CHEIMaTbHOM TEOPDMH OTHOCHTENBHOCTH, KBAaHTOBOM (M3HKH, pONb (GH3MYECKOH TEOPHH B
(GopmupoBanuy npencTaBieHuE 0 GU3MIECKON KApPTHHE MHUPA, MECTO (HU3MUECKOH KAPTHHBEI MHPA B
0bmieM psALy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPECTABICHHI O IPHPOJIE;

pasnu4aTth YCIOBHA NPUMEHHMOCTH MOIENIeH (HU3UYeCKUX Tel W NPOHECCOB (ABIEHMIA):
OLHOPOIHOE OSIIEKTPHYECKOE H OJHOPONHOE MArHUTHOE IIONA, TrapMOHHYECKHe KoJjebaHus,
MaTeMaTHYECKHH MasTHHK, HICATbHBIA NPY/KWUHHBIH MasTHHK, TapMOHHYECKHE BOJHBI, HCTbHBIH
KosiebaTenb bl KOHTYp, TOHKAs JIMH3a, MOJIENel aToMa, AaTOMHOTO A/Ipa ¥ KBAHTOBOM MOJIENIH CBETa;
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pasnuyaTh YCIOBHs (IpaHHIBI, 00MACTH) NMPUMEHHMOCTH (GHU3MYECKUX 3aKOHOB, MMOHMMATh
BceoOmmui xapakTep (yHIaMEHTAIBHBIX 3aKOHOB M OIPAHHYEHHOCTH HCIIONB30BAHMS YACTHBIX
3aKOHOB;

AHATM3UPOBATh H OOBICHATH NEKTPOMATHUTHBIE MPOIECCH U SBIIEHHS, UCIIOB3YS OCHOBHEIE
NOJIOKCHHUST M 3aKOHBI JJEKTPOJMHAMHMKH M CHENHATLHOW TEOPHH OTHOCHTEIBHOCTH (3aKOH
COXpaHCHHS OJJIEKTPHYECKOr0 3apsna, cuia Awmmnepa, cuia JlopeHna, 3aKoH 3IEKTPOMAarHUTHOM
HHIYKIMM, npaBuio Jlenna, cBs3e OJ[C CaMOMHAYKIME B 3JEMEHTE 3JEKTPHYECKOH IENH CO
CKOPOCTBIO H3MEHEHHS CHJIBI TOKA, TIOCTY/IAThl CHEIHAIbHON TEOPHH OTHOCHTEILHOCTH DHHINTEHHA);

AHATM3UPOBATh M OOBACHATH KBAHTOBBIC IIPOLECCHl M SBJIECHHS, MCIOJB3YS MOJIOKEHHS
KBaHTOBOM busuKH (ypaBHenue Olinmreina’ UL tdorosddexra, TIEpBBIH
M BTOpOM mocTynartel bopa, mpHHUMII COOTHOIICHHs HeompenenéHHocTeld ['eiisenbepra, 3aKOHEBI
COXpaHEHH 3apA/I0BOr0 ¥ MacCOBOTO YHCEN M SHEPTUH B ANEPHBIX PEAKIUAX, 3aKOH PaJHOAKTHBHOTO
pacnazna);

ONHUCHIBATh (U3MYECKHE INPOLECCHl H ABICHWA, WCIONIB3ys BEMHYHHBL HANPOKEHHOCTH
QJIEKTPUYECKOr0  TOJI, MOTEHIHal 3JEeKTPOCTATHYECKOr0 IMOJsS, pasHOCTh IIOTEHIHANOB,
3JIEKTPOABIDKYIIAsh CHJIA, HHIYKIMS MAardUTHOTO TIONs, MATHHUTHBIA IOTOK, cHia Amrepa,
HUHIYKTHBHOCTD, 3JICKTPOABHMIKYIAS CHJIa CAMOMH/IYKIIMH, SHEPIHAd MarHUTHOTO IIOJIS IPOBOIHHKA C
TOKOM, PEIATHBACTCKHUN MMILYJIbC, IIOJIHAS 3HEPIHs, SHEPTUS MOKOS CBOOOIHOMN 4aCTHIBI, SHEPIUS U
HMITYJIEC (POTOHA, MACCOBOE YHCIIO H 3apsI S/pa, SHEPrusl CBA3H sIpa;

O0BACHATE OCOOEHHOCTH NpOTEKAHWA (QH3WYECKHX ABJICHHH: HNEKTPOMATHHTHAS HWHIYKIIHS,
CaMOMHIYKIHSA, PE30HAHC, WHTEp(EpeHIMs BONH, AHUQPAKIMS, AUCHEPCHS, INONHOE BHYTpEHHee
OTpaKeHwe, boToseKTpHYECKHI s dexrt (doroaddexr), ansda-
u Oera-pacmanmel siaep, raMMa-H3IydeHHe sjep, (H3UYecKue NPUHIMIBI CIEKTPATLHOIO aHATIH3A M
paboTel nazepa;

OIIpe/IeNIATh HAallpaBJIeHHe HHAYKIHE MarHUTHOT'O IIOJIS MPOBOHUKA ¢ TOKOM, CHIIBI AMIIepa u
cunsl JIopenna;

CTpOMTh  HW300paKeHHE,  CO3[aBaeMO€  IUIOCKHM  3€pKalioM, TOHKOH  JIMH3OI,
M PacCUHTHIBATh €r0 XapaKTEPHCTHKH;

NPAMEHATH  OCHOBOMNONAralolHe  acCTPOHOMHYECKHE [OHATHA, TEOPHA H  3aKOHEI
I adamM3a M O0BACHEHMS — (DM3MYECKWX  MPOIECCOB, INPOMCXOMAIMX B 3BE3NAX,
B 3BE3MHBIX CHCTEMAxX, B MEXTalaKTHYECKOH cpejie; JBHXKEHUS HEOECHBIX Tel, SBOMIONMH 3BE3N H
Beenennoit;

IIPOBOJIUTH HKCCIICOBAHHE 3aBUCHMOCTEH (DPU3HYECKHX BENHYHH C HCIIOIE30BAHHEM IIPAMBIX
H3MEPEHUH, IMPU 3TOM KOHCTPYHPOBAThH YCTAHOBKY, (HKCHpPOBAaTH pe3YNBTATHl MOMYYEHHOM
3aBHCHMOCTH (DM3MYECKHX BEIMYAH B BUAE TIpadukoB C y4éToM abCOMOTHBIX NOIPENIHOCTEH
H3MEPEHHH, Ie1aTh BBIBOIBI II0 pe3y IbTaTaM HCCIICIOBaAHMS;

HOPOBOJHTH KCCBEHHBIE U3MEPEHHS (HH3UIECKUX BETHYMH, IPH 5TOM BHIOMpATh ONTAMATLHBIHI
METOJI H3MEpPCHHs, OLEHUBATh aOCOMIOTHBIE U OTHOCHTEIbHBIC [MOrPEITHOCTH IPIMBIX M KOCBEHHBIX
H3MEPEHUIH;

IPOBOJUTE OINBITEl 10 MPOBEPKE MPETOKEHHOH TI'MIOTE3BI: IUIAHAPOBATh JKCIEPHMEHT,
COOMpaTh SKCHEPUMEHTATBHYIO YCTAHOBKY, AHATH3HPOBATD IIOJTy9EHHBIE PE3YIbTATHI M IETaTh BEIBOJ
0 CTaTyCe IPEI0KEHHOR THIIOTE3kI;

ONUCHIBATE METO/IBI MTOMYYSHUS HAYYHBIX ACTPOHOMHYECKHMX 3HAHUIA;

cobmrosiaTh npaBriIa 0€30MacHOro Tpy/a MpU MPOBEAEHHH HCCIIEN0BaHK B paMKax y4e6HOTO
OKCIIEPUMEHTa, IIPaKTHKyMa M Y4eOHO-UCCIIENOBATENbCKOM M IPOEKTHOW JeSTENBHOCTH C
HCIIOIE30BAHUEM U3MEPHTEIBHBIX YCTPOHCTB U 1abopaTopHOro 060pyoBaHus;

pemaTh pacy€THBIE 3a/1a4M C ABHO 3aJaHHOH M HESBHO 3aJaHHOM (M3MYECKON MOMIENBIO: Ha
OCHOBaHWHM aHajlM3a yCJIOBHS BBIOHMpaTh (DU3WUEcKHe MOJENH, OTBEYarolnpe TpeOOBaHHAM 3aladyd,
OpHMEHAT: (OPMyNBl, 3aKOHBI, 3aKOHOMEPHOCTH M ‘IOCTYJaThl (H3MYECKHX TEOpHH IIpH
HCIIONb30BaHAM MaTeMaTH4YeCKHUX METOJOB pEIUEHMs 3anad, IPOBOAMTH PacdyéThl Ha OCHOBAaHHHA
HUMEIONIHXCS JIaHHBIX, aHaJIU3UPOBATH Pe3yJIbTATHI
¥ KOPPEKTHPOBATh METO/BI PEIICHHUS ¢ yIETOM IOIYICHHBIX Pe3yJIbTaTOB;
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pelaTh Ka4yeCTBEHHbIC 3ajavd, TPeOylolMe NpHMEHEHHS 3HAaHHH W3 DasHBIX pAa3leloB
ITKOJIBHOTO Kypca (HM3HKH, a TakKe HMHTErpalldd 3HAHHMHM M3 JPYTHX HPEIMETOB ECTECTBEHHO-
HAy4HOTO LUKIIa: BBICTPanBaTh JIOTHYECKYIO LETOYKy paccyxaeHUuiH
C OIOpO¥ Ha H3yYEHHbIE 3aKOHEI, 3aKOHOMEPHOCTH ¥ (PH3MYECKHE ABICHHS;

HCIIONB30BAaTh TEOPETHYECKHE 3HAHHUA Ul OOBACHEHHS OCHOBHBIX IIPHHIMIIOB paboOTHI
M3MEPHUTEIBHBIX IPAGOPOB, TEXHHIECKHX YCTPONCTB M TEXHOMOTHYECKHX TIPOLIECCOB;

NPHBOUTE ~ TpPUMEPEl  BKJIAJa  POCCHUCKAX M 3apy0eXHBIX  y4€HBIX-QH3HKOB
B PasBUTHE HAyKH, B OOBACHEHHE IIPOLIECCOB OKPYKAIOMEr0 MHpAa, B PA3BHTHE TEXHHKH
H TEXHOJIOTHH;

AQHAJM3UPOBATE H OLEHUBATH IOCIEACTBHs OBITOBOH M IPOM3BOJCTBEHHOHN NEATENTHHOCTH
YENIOBEKA, CBA3AHHOH ¢ ()U3WYECKMMH IMpONECccaMy, C IO3HMIHH 3KOJOTHYECKOH 6E30MacHOCTH,
TIpeICTaBICHHH 0 PalMOHAIEHOM IIPHPOIONI0IE30BAHUH,
@ TAKKC pasyMHOM HCIIOJIB30BAHUM JIOCTHXKEHMH HAyKH H TEXHOJOTHH 17 JaibHEHINero pasBHTHS
YeJI0BEYECKOro 00ImecTna;

IIPUMCHATh PasIMYHEIC CIIOCOOBI paboTel ¢ HHpOpMaIMedl (U3UYECKOTO COepXKaHHs ¢
HCIIOIL30BaHUEM COBPEMEHHBIX uHGOpMaHOHHBIX TEXHOJIOTHH,
TIpH 3TOM HCII0JIB30BaTh COBPEMEHHBIC HHPOPMAIMOHHbIE TEXHOJIOTHY JUIS OMCKA, epepaboTKu |
IPEABABICHNS Y4eOHOH U HAay4HO-TIOMYIAPHON HHPOPMALKY, CTPYKTYPHPOBAHUS H HHTEPIIPETALUH
HHOPMALMH, TOTYYEHHON M3 PA3IUYHBIX HCTOYHHKOB, KPHTHYECKH AHAIA3UPOBATE TIOITYIaeMYIO
HHGOPMALHIO U OLIEHUBATh
€€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOMIMXCS 3HAHWI, TAK M HA OCHOBE AHAJM3Aa HCTOYHHKA
uH(pOopManuu;

TIPOABJIATE OPraHW3AlMOHHBIE ¥ MO3HABATE/ILHBIE YMEHHS CaMOCTOATENBLHOrO MPHOGpEeTeHHs
HOBBIX 3HAHWUI B npomecce BBITIOJTHEHHAA [POEKTHBIX
1 y4eOHO-HCCIIeIOBATENBECKUX paboT; N

paboTaTh B Ipymie ¢ HCHONHCHHEM Da3iHYHBIX CONMATBHBIX POJell, IIAHEPOBATH paboty
TPYNIIEL, PalMOHANbHO PpaCHpENe/saTh MACSTENbHOCTh B HECTAHAAPTHBIX CHTYalMAX, aJeKBaTHO
OLCHHBATE BKJIAJ KQKIOTO U3 YHaCTHHKOB IPYIIIbl B PEIICHHE PacCMaTpPHBAeMOH poGIeMEL;

TIPOSIBIIATE MOTHBAIHIO K Oynymmeit npodecCHOHATBHOR JIeATETLHOCTH
IO CHEMAATBHOCTAM (H3HKO-TEXHHIECKOTO TPOMHIIS.\
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10 KJIACC
KommgecTBo yacos DeKTpoHHEIE
Ne HaumMenoBanue pasjenos Koutpo Ilpaxtu (umudpossie)
I/ | TEM IPOrpaMMEI Bcero  mbHEIE yeckue 00pa3zoBaTenbHEIE

paboTel  paboThI PeCYpCHI

Pasnen 1. HAYYHBIU METOJI TIO3HAHUS TTPUPO/IBI

Hayuaneni meton https://uchebnic.m
1.1 6

[IO3HAHUA IPUPOIBI os.ru/catalogue
Hroro mo pasneiy 6
Pazpen 2. MEXAHUKA :

https://uchebnic.m

2.1  Kunemaruka 10 1 osxu/catalogue
2.2  Jlusammuxa 10 https://ypok.pd
2.3 Craruka TBEpIOrO TENA 5 1 I:)tlt.gs:/fle £9pps
2.4 3aKOHBI COXpaHEHHS B 10 1 https://learningapps
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12 OIeKTpoMarH|uTHasS 13
HHIYKIHAS

Hroro no pazneny 27

Pazpen 2. KOJIEBAHW S M1 BOJIHBI

21 Mexanngeckue 10
Koiebanus

29 OJIeKTpOMarHiTHEIE 15
KonebaHus
Mexanuueckue u

2.3 27eKTPOMAarHHTHBIC 10
BOJTHEI

Konrpo [Ilpaxtu
JNBbHBIE  YECKHEe
paboTel  paboThI

https://uchebnic.m
os.ru/catalogue

https://ypox.pd

https://learningapps
.org

https://uchebnic.m
os.rw/catalogue

https://ypox.pd

https://learningapps
.org

https://uchebnic.m

38 os.ru/catalogue

16

DNeKTpOHHEIE

(apoBeie)
obpazoBatensHBIE

pecypcsl

https://uchebnic.mos.r
u/catalogue

https://ypox.pd

https://uchebnic.mos.r
w/catalogue

https://ypox.pdp

https://learningapps.or
g
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2.4 Ormruka 25 1

Hroro no paszgery 60
Paszen 3. OCHOBBI CITELIMAJIBHOM TEOPUM OTHOCUTEJIbHOCTH
31  Ocuoss CTO 5 1 https://uchebnic.mos.r
u/catalogue
Hroro no pasneny 5
Pasnen 4. KBAHTOBAS ®U3UKA
41 Kopmryckysipro- 15 https://uchebnic.mos.r
' BOJIHOBOM Jyau3m w/catalogue
4.2  ®usuka aroma 5 https://ypox.pd
DuzuKa aTOMHOro https://learningapps.or
4.3  anpa W 3NeMEHTapHBIX 5 g
YaCTHUI]
Hroro no pasneny 25
Paznen 5. OJIEMEHTBI ACTPOHOMWHU U ACTPOPU3UKU
DneMeHTHI https://uchebnic.mos.r
5.1  acTpoHOMHH H 12 w/catalogue
acTpopU3HKH
Hroro mo pazneny 12
Paszen 6. ®U3MYECKUM [IPAKTUKYM
Dusuveckuii https://uchebnic.mos.r
IIPaKTHKYM 16 i u/catalogue
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE ITOBTOPEHUE
Cucremaruzanus u https://uchebnic.mos.r
00o0menue u/catalogue
IPEAMETHOTO
COJIePKAHMUS U OIbITa
7.1 JIeSTeJILHOCTH, 15

[IpHOOPETEHHOTO IIPH
U3yYCHHH Kypca

¢u3uxm 10— 11
KJIaccoB
HUroro no pasgery 15
PesepeHoe Bpemst 10
OBIIEE KOJIMYECTBO 170 4 16
YACOB IT1O ITPOI'PAMME
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