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IHosicHUTEABLHAA 3AIINCKA

B mporpamme ans crapmiedl IIKOJBI HPEAyCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHIOB
NEeSITEIbHOCTH, IPEJICTABJICHHBIX B IporpaMmax JUlsi OCHOBHOIrO o0miero oOpasoBanus. OpHako
COJepKaHWE MPOTPaMMbl ISl TOJHOW IIKOJBI HMMEET OCOOEHHOCTH, OOYCIIOBJIEHHBIE Kak
MPEIMETHBIM COJIEP)KaHHEM CHCTEMBI IOJHOTO O0Iiero oOpa3oBaHUs, TaK WM BO3PACTHBIMHU
0COOEHHOCTSIMH Y4YaIIUXCS.

B crapuem nogpoctkoBoM Bo3pacte (16 — 18 ser) Benylyto posib UIpaeT AeATeIbHOCTh 110
OBJIAZICHUIO CHCTEMOH HAyYHBIX MOHATHA B KOHTEKCTE MPEIBAPUTEIILHOTO MPO(EeCCHOHATHHOTO
CaMOOTIpE/ICICHUsI. YCBOEHHE CHCTEMBl HAyJYHBIX TMOHATHA (QOPMHUPYET THIT MBIIUICHUS,
OPUEHTUPYIOINN TOJPOCTKA Ha OOIIEKYIbTYpHBIE 00pa3Ilbl, HOPMBI, ATaJOHBI B3aMMOJICHCTBHS C
OKPYXKAIOIIUM MHUPOM, a TAaKXKe CTAHOBHUTCS ICTOYHUKOM HOBOTO THIIA TIO3HABATEIILHBIX HHTEPECOB
(He ToJBKO K (pakTaM, HO U K 3aKOHOMEPHOCTSIM), CPEICTBOM (POPMHUPOBAHUS MUPOBO33PEHUSI.

Takum o00pa3oMm, ONTHMaJIbHBIM CIIOCOOOM pa3BUTHS IO3HABATENbHON MOTPEOHOCTH
CTapIIEKIACCHUKOB SBISIETCS TIPEJICTABICHUE COJCpKAaHUS OOpa3oBaHUS B BHUJE CHUCTEMBI
TEOPETHUYECKUX MTOHATHIA.

[TopoCTKOBBIN KpH3HC CBsI3aH C Pa3BUTHEM CaMOCO3HAHHs, YTO BIHUSET Ha XapakTep
yueOHOU JnesTenpbHOCTH. JlJIs  crapmmx MOJPOCTKOB TMO-TIPEKHEMY aKTyallbHA  ydeOHas
NeSTeNbHOCTh, HANpaBJICHHAs Ha CaMOpa3BUTHE W camMooOpa3oBaHWe. Y HHUX MPOJOJDKAIOT
pa3BUBATHCS TeOpeTHUECKoe, (opMallbHOE B PeIEKCUBHOE MBIIIJIEHUE, CIIOCOOHOCTh PacCyXKIaTh
THIIOTETUKO-IEAYKTHBHBIM CIIOCO00M, a0CTPaKTHO-JIOTHYECKUM CIOCOOOM, YMEHHE OTIepHpOBATh
THIOTEe3aMH, peQIIeKCUsT KaKk CIHOCOOHOCTh aHAIM3MpPOBATh W OIEHWBATh COOCTBEHHBIC
MHTEJUIEKTYaJIbHbIC ONEPALIH.

IIcuxomornyeckuM HOBOOOPa30BAHMEM HOJPOCTKOBOTO BO3pacTa sIBJIETCS lieJenoIaraHue u
IIOCTPOEHHE JKU3HEHHBIX IUIAHOB BO BPEMEHHON MEpCHeKTHBE, T.e. Haubojiee BbIpakeHa
MOTHBALUSA, CBs3aHHAas ¢ Oydymied B3poCiON KHU3HBIO, U CHI)KEHAa MOTHUBALUS, CBSI3aHHas C
MEPUOJIOM IIKOJIBHOHN XHM3HHM. B 3TOM BO3pacTe pa3BUBaeTCs CIOCOOHOCTh K IPOEKTHPOBAHUIO
cOOCTBEHHOM y4eOHOM JeATETLHOCTH, IIOCTPOCHUIO COOCTBEHHOW 00pa30BaTEeIbHON TPACKTOPHH.

VYuuThIBas BBIIEU3I0KEHHOE, A TAK)XKE MOJIOKEHHUE O TOM, YTO 00pa30BaTe/IbHbIE PE3YJIbTaThI
Ha I[PEIMETHOM YpPOBHE JOJDKHBI MOJJEKaTb OLEHKE B XOJIe HUTOrOBOM arTecTaluy, B
TEMaTHYECKOM I[IJJAHUPOBAHUM INPEAMETHbIE LW M IUIaHUpYeMble pe3yibTaTbl 0O0y4eHUs
KOHKPETU3UPOBaHbl J0 YPOBHsS Y4YEOHBIX NEHCTBHM, KOTOPBIMHM OBJIa/IEBAIOT OOydaromvecs B
Ipolecce OCBOEHHUS IPEIMETHOro coJepkaHus. B ¢usuke, rae BeAyllyl0 pojib Urpaer
II03HaBaTeNbHAs AEATEIBHOCTh, OCHOBHBIE BUbI YUEOHOH AEATEIIEHOCTH 00YYaIOIIErocst Ha ypOBHE
yueOHbIX JEHCTBMI BKIIOYAIOT YMEHHME XapaKTepU30BaTh, OOBSICHATH, KIACCU(PULUPOBATH,
OBJIZIEBATh METO/IaMU HAyYHOTO MO3HAHUSA U T.J.

dusmka Kak Hayka o HambOoJiee OOIIMX 3aKOHAX HMPUPObI, BHICTYNAs B KauyeCTBE Y4EOHOTIO
IpeMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHMI 00 okpyxaromeMm mupe. OHa
pacKphIBaeT poJib HAYKW B SKOHOMHUYECKOM M KyJIbTYPHOM pPa3BUTHM OOLIECTBA, CIIOCOOCTBYET
(OpMUPOBAHHUIO COBPEMEHHOI'O HAy4YHOTO MHPOBO33peHMs. [[ng pemenus 3anad GpopMHpPOBaHUS
OCHOB HAay4HOT'O MHUPOBO33PEHUs, Pa3BUTHS MHTEIIEKTYaIbHBIX CIOCOOHOCTEH M MO3HABATEIILHBIX
MHTEPECOB IIKOJBHUKOB B Mpoliecce U3y4eHns GU3UKH OCHOBHOE BHUMAHHE CIIEAyeT yAEHsATh He
nepeaaye CyMMBbl TOTOBBIX 3HAaHUI, a 3HAKOMCTBY C METOJaMU HAyYHOT'O MMO3HAHUS OKPY)KAOLIETO
MHUpa, TOCTAHOBKE MpoOeM, TPeOYIOIMX OT yJallluXCs CaMOCTOSTENbHOM NEATENbHOCTH MO HMX
pa3pelLIeHuIo.

I'ymanuTapHoe 3HaueHHe (PU3UKU KaK COCTAaBHOM 4acTH 0011ero 00pa3oBaHUU COCTOHUT B TOM,
YTO OHA BOOPYXAET UIKOJbHUKA HAYUYHLIM MEMOOOM RO3ZHAHUA, TIO3BOJIIOUINM I0Jy4aTh
00BEKTUBHBIE 3HaHUS 00 OKPY)KAIOLIEM MHUPE.

3HaHue (QU3MYECKUX 3aKOHOB HEOOXOAMMO MAJsl M3YUEHHMS XMUMHHU, OMOJIOTHH, (PU3HMUECKON
reorpaduu, Texnonoruu, ObXK.



Kypc ¢usuku cTpykTypupyeTcss Ha OCHOBE (DM3MYECKHX TEOPHI: MEXaHWKa, MOJCKYJISpHAs
¢du3HKa, MCKTPOJMHAMHKA, STICKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, KBAHTOBasI (DU3HKA.
OcobeHHOCTBIO TIpenMeTa (u3uKa SBISIETCST W TOT (DAaKT, YTO OBIAJEHUE OCHOBHBIMU
(U3HYECKUMU TOHSATUSMHU M 3aKOHAMHU CTaJI0 HEOOXOJMMBIM MPAKTHYECKH KaXKIOMY YEIIOBEKY B
COBPEMEHHOM KU3HMU.
Hcnonb3yemMblil MaTeMaTHYECKH annapaT HE BBIXOJUT 32 PAMKHU IIKOJIBHOM MpPOrpaMMbl
[0 2JIEMEHTAPHOM MaTeMaTUKE U COOTBETCTBYET YPOBHIO MATEMAaTHYECKUX 3HAHUU Yy ydaluXcs
JAHHOTO BO3pacTa.
[Iporpamma npegycMaTpuBaeT UCnoab30Banue Mexaynapoanoi cucreMbl eauau CH.

HOpMaTI/IBHO-HpaBOBLIe AOKYMEHTDbI, HAa OCHOBAHHUM KOTOPLIX pa3paﬁoTaHa nporpamma:

Pabouas nmporpamma paspaboTaHa Ha OCHOBE:
» @enepanbHOTO KOMIIOHEHTAa TOCYJApCTBEHHOTO CTaHAapTa CpeaHero (IMOJIHOTO) OOIIero
oOpa3oBanusi 1O (U3NKE B COOTBETCTBHH C CYIIECTBYIOIIEH KOHIEMIMEH (QHU3HIECKOTO
o0pa3zoBaHusi;
* IlpumepHOil OCHOBHOW 00pa3oBaTeIbHOW MporpaMmbl IO (U3UKE OCHOBHOTO OOIIEro
o0pazoBaHus;
* OOII COO MKOVY «Xynxyrunckas COIlly;
*  Y4eOHOrO J1aHa IIKOJIHI,
+ aBTopckoi nporpammsl I'.5. Mskumesa no ¢usuke g 10-11 kmaccoB oOuieo0pa3oBaTeabHbIX
yupexenuit (I'.5. Msxumes, [Iporpammel 1t o0ieoOpa3oBarenbHbIX yupexaeHuil. dusuka 10-
11. M.: TIpocBemienne, 2012. — 248 c.).

N3yuenue ¢pusnku B cpegHUX (OJTHBIX) 00pa30BaTEeNbHBIX YUPEKICHUSIX HA 0a30BOM
YPOBHE HaIIPaBJIECHO HA AOCTHKEHHE CIECAYIOIINX Yeell:

. oceoeHue 3Hanuti 0 GyHIaMEHTATbHBIX (U3NYECKUX 3aKOHAX U IPUHLUIIAX,
JIEKAIUX B OCHOBE COBPEMEHHOM (PU3NUYEeCcKOi KapTUHBI MUPA; HanboJee BaXKHBIX OTKPBITUSAX B
obnactu (pU3MKH, OKa3aBIIMX ONPEAEISIONIee BIUIHNE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
METO/1aX Hay4YHOTO TIO3HAHUS IPUPOIbL;

. o81aoenue ymeHuaMY IPOBOAUTH HAOIIOCHMS], IJITAHUPOBATH U BBIIOJIHATH
9KCIIEPUMEHTBHI, BBIIBUTATh TUIMOTE3bI U CTPOUTH MOJIENIH, TPUMEHATD MOTY4YE€HHbIE 3HAHUS 110
¢buznke 1151 00bSICHEHUS Pa3HOOOPa3HBIX (PU3NUECKUX SIBJICHHUM U CBOICTB BEILIECTB;
MPAKTUYECKOI0 UCIOJIB30BaHUs (PU3MUECKUX 3HAHU; OLIEHUBATh 10CTOBEPHOCTH
€CTeCTBEHHOHAYYHOU HH(OpMaLINK;

. passumue O3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH B Mpoliecce MpUoOpeTeHUs 3HAaHUN U YMEHUU 10 (PU3UKE C UCTOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(POPMAIIUN U COBPEMEHHBIX HH(POPMAIITMOHHBIX TEXHOJIOTHIA;

. gocnumaHue yoe:x IEHHOCTA B BO3MOYKHOCTH TTO3HAHUS 3aKOHOB MPUPO/IBL;
WCIO0JIb30BaHUS JOCTHKEHUI (pU3rKU Ha OJaro pa3BUTH YEIOBEYECKOM IMBUITN3AIINY;
HEO0OXOIMMOCTH COTPYTHUYECTBA B MPOIIECCE COBMECTHOTO BBITMOJIHEHUS 3314, YBAKUTEIHHOTO
OTHOIICHUSI K MHEHHUIO OTIIIOHEHTA MPHU 00CYXKJACHUH MPOOJIeM eCTECTBEHHOHAYYHOTO COCPKAHUS;
TOTOBHOCTU K MOPaJIbHO-3TUYECKOH OILIEHKE MCIOJIb30BAHUS HAYYHBIX JIOCTHKEHUMN, UyBCTBA
OTBETCTBEHHOCTH 3 3aIlIUTy OKPYXKAIOIIEeH Cpe/ibl; UCIIOIB30BaHNE MPUOOPETEHHBIX 3HAHUN U
YMEHHUI [T pEIICHUS MTPAKTUYECKUX 3a7a4 TOBCETHEBHOM KU3HH, 00ecreueHns 0e301acHOCTH
cOOCTBEHHOM KU3HHU, PAlIMOHATLHOTO MPUPOIOTIONB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEeIbI.

HpI/I peam3anuun JTaHHOM MporpaMmal BBITIOJIHAIOTCA CICAYIOIINC 3a0auu.

° Pa3BUBAaTh MBIIIJICHUEC YUAIITUXCA, (I)OpMI/IpOBaTL Y HUX YMCHHUEC CaAMOCTOSATCIIBHO
HpI/IO6peTaTB 1 MIPUMCHATH 3HAHUS, Ha6J'IIO,I[aTL U O0BSACHSITH (I)I/I3I/I‘{CCKI/IC SIBJICHUS



. MIOMOYb MIKOJIbHUKAM OBJIIETh 3HAHUSIMH 00 3KCTIEPUMEHTAIBHBIX (PaKTax,
MOHATHUSAX, 3aKOHAX, TEOPHUIX, METO1aX (PU3NUECKOI HayKH; O COBPEMEHHON HAYYHOU KapTHHE
MUPA; O IIMPOKUX BO3MOYKHOCTSX MPUMEHEHUS (PU3NYECKUX 3aKOHOB B TEXHHUKE U TEXHOJIOTHH;

. CIOCOOCTBOBATh YCBOCHUIO UJICH €IUHCTBA CTPOCHUS MATEPHH U HEHCUEPIACMOCTH
Ipolecca ee Mo3HaHusl, TOHUMAHUIO POJIH MPAKTUKU B IO3HAHUH (PH3UYECKUX SIBJICHUIA U 3aKOHOB;
. ¢bopmupoBaTh y OOy4aromIUXCcs IMO3HABATEIbHBIA WHTEpEC K (PU3UKE U TEXHUKE,

pa3BUBaTh TBOPYECKHUC CHOCO6HOCTI/I, OCO3HAHHBIC MOTHUBBI YUCHHUA;, IOATIOTOBUTH YYCHUKOB K
MIPOJIOJKEHHUIO 00pa30BaHUS U CO3HATEILHOMY BBIOOPY TIpodeccuu.

OO0mas xapakrepucTuka yueOHOro npeamera:

dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPUPOJbI, BRICTYIAs B KaueCTBE Y4eOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CHUCTEMY 3HAHUN 00 OKpYKalolEeM MUDE.
IkonbpHBINA Kype (PU3UKH — CUCTEMOOOPA3YIOIIHIL ISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX IPEAMETOB,
MIOCKOJIbKY (M3MUECKHe 3aKOHBI JieKaT B OCHOBE COJAEpKaHHUS KypCOB XHMMH, OHOJIOTHH,
reorpaduu U aCTPOHOMUU.

N3ydenne ¢pu3uku sBIsSETCS HEOOXOIMMBIM HE TOJBKO ISl OBJIAJIEHUS! OCHOBAMU OJHOM U3
€CTECTBEHHBIX HAYK, SBJISIIONIEHCS KOMIIOHEHTONH COBPEMEHHOM KyIbTyphl. be3 3Hanus Gu3nuku B ee
HCTOPUYECKOM Pa3BUTUM YEJIOBEK HE MOMMET UCTOPUI0 (OPMHUPOBAHUS JIPYTHX COCTABJISIOIIUX
COBPEMEHHOM KynbTypbl. W3ydeHue Qu3Mku HEOOX0AMMO dYenoBeKy Uil (OpMHUpPOBaHUSA
MHUPOIIOHUMAaHMUSI, Pa3BUTHUSI HAYYHOT'O CII0OCO0a MBIILICHUSI.

Jia  pemenuss 3amad  GOPMUPOBAHMUS OCHOB HAyYHOTO MHUPOBO33PEHHUS, Pa3BUTHUS
MHTEJJIEKTYaJIbHBIX CHOCOOHOCTEH W IO03HABATENbHBIX MHTEPECOB IIKOJBHUKOB B Ipoliecce
n3y4eHUs (U3MKKM OCHOBHOE BHUMAaHHUE CIEAYeT yAeNsATh He Mepefaue CyMMbl TOTOBBIX 3HAHUH, a
3HAKOMCTBY C METOJIaMH HAy4yHOTO TIO3HAHMSI OKPYXKAIOUIEro MHpa, I[OCTaHOBKE IpobieMm,
TPeOYIOIIMX OT YYaIIMXCS CAMOCTOSTENBHOMN JAEATENBHOCTH 10 UX Pa3peleHuIo.

MecTto y4eOHOro npeaMera B y4eOHOM ILJIaHe.

®denepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM MPEAYCMOTPEHO U3YUYEHUE
Kypca (pu3MKM B CpeHEW IIKOJe Kak 4dacTh oOpa3oBarenbHON oOiiactu «EcTecTBeHHOHAy4HBIE
MpeAMETHD» Ha 0a30BOM M YIIIYOJICHHOM YPOBHSIX.

N3yuenne ¢u3mku Ha 0a30BOM ypoBHE paccuuTaHo Ha 34 4. B kaxaoMm kmacce (1 4. B
HEJIEIO).

JloToTHUTENBHO BKIIIOYEHHBIE B paboOuyyl0 MPOrpaMMy MOJIYJIH, TEMBL, AUJIAKTUYECKHE
€IMHULIBI 0003HAYAI0TCS HIKHUM MOTYEPKHUBAHUEM.

PaGouas mporpamMmma opueHTHpPOBaHA Ha UCTIOJIb30BAaHUE YICOHUKOB!

Ousmka. 10 kiace : yued. ana obmeoOpazoBar. opraHuzamnuii : 06a3oBbiii ypoBenb / .41
MskumeB, b.b. byxosues, H.H. Cotckmii; mon pen. H.A. IlapdentpeBoit. — 3-¢ u3a. — M.
[Ipoceemenue, 2017. — 416 c. : un. — (Knaccuueckuit Kypc).

®uszuka. 11 kmacc : yde6. g oOmieoOpazoBar. opraHuzanuili : 06a30BbIH U HPOGUIbHBIN
ypoBuu / I'.Sl. Msxkumes, b.b. Byxosues, B.M. Yapyrun; nox pen. H.A. IlapdentreBoil. — 23-¢
u3n. — M. : IIpocBemenue, 2014. — 399 c. : [4] n. un. — (Knaccuueckuii Kypc).

[Toco6ue x yueObnukam 10-11 knacca:

- 3adaunux no ¢usuxe aptropa PeimkeBuy A.IL. Ilocobue conmepXuUT pacueTHbIE 3aaud C
AJIEMEHTAMU KAauyeCTBEHHOTO aHaju3a, pa3lInYHble TBOPUYECKUE 3aJaHMs M 33Ja4dl MOBBIIIEHHOTO
YPOBHS CIIOKHOCTH.

B cootBerctBUM ¢ y4eToM 00pa3oBaTENbHBIX MOTPEOHOCTEH ydalIuxcs W POIUTENEH,
pPETMOHANBHBIX OCOOCHHOCTEH OCHOBHBIMU HAIMPABJICHUSIMH Pa0OTHI MO TMOBBLIIICHHI0 KadyecTBa
oOpa3oBaHusl SBISAIOTCA OOECIeueHHE PABHOTO JIOCTyMa BCEX YYAaCTHUKOB 0Opa3oBaTENbHOTO
mpolecca K JIy4IiuM 00pa3oBaTeNbHBIM pecypcaM M TEXHOJOTHSIM; YIOBIETBOPEHHE MOTPEOHOCTH
y4daluxcsi B MOJYy4eHHH 00pa30BaHMs, OOECIEUMBAIONIETO YCIEX B OBICTPO MEHSIOLIEMCS MHPE;
(dhopMHUpOBaHHE MHTEIUIEKTYAILHOTO, (PU3UYECKH M AYXOBHO Pa3BUTOTO TpaxaaHuHa. KoHuemnius
IIKOJIBI OPUEHTHUPOBaHa Ha nonydenue | T-oOpa3oBanus uepe3 BCce ypOBHU 0OyUeHUSI.

Peanuszanus pabodeil mporpamMmbl — YUHUTBHIBACT IMOCIEIOBATENILHOCTh Y4eOHBIX IEHCTBUM,
1enei yepe3 UCHONb30BaHUE (HOPM M CIOCOOOB OpraHU3aluu pabOThl B HAWOOMbIIEW CTETEeHU
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COOTBETCTBYIOIIMX HHAWBUAYAIbHOMY CTHJIIO Y4eOHOM JIEATENIbHOCTH, BO3MOXKHOCTAM U
MOTPEOHOCTSAM KaXKJIOTO yJaIerocs:

1. opraHuzanus caMOCTOSATENIIBHOM paboOThl (3alaHusl BapbUPYIOTCSI B 3aBUCHMOCTH OT
WHJAMBUIYAIBHBIX OCOOCHHOCTEH M MOTpeOHOCTEH ywamuxcs, a Takke IyTeM HX
IPYINIUPOBKY BHYTPU KJacca MO Pa3IMYHbIM MIPU3HAKAM);

2. peanu3aiys CIEKTpa MIPOTrpaMM BHEYPOUHOH JEATEIbHOCTH OOyJaroIluxcs, B YacTH,
dhopMupyeMO# ydacTHUKaMH 00pa30BaTEIHHOTO MPOIIECcCa;

3. opraHmM3anus TpPOEKTHOH, B TOM 4YHCIEe Yy4eOHO-HCCIIEIOBATELCKON JIESATEIbHOCTH
y4anuxcs, HOAr0TOBKY K 3aIlUTe WHIUBHIYAIBHOTO YU€OHOTO MPOEKTA;

4. QopmupoBaHHE EIWHBIX TOAXOJOB K COJCpPKATEIbHOMY HAMOJHEHUI0O M crocobam
MPECTaBICHHUS MOPTHOINO JINIHOCTHBIX TOCTHIKEHUN yHaIIXCS.

B mocrnenoBaTenbHOM pAacKpBITUM  Y4€OHOTO COJEpXKaHHWs BeAyIIas poJib OTBEJCHA
peanu3ali  MEKIPEIMETHBIX CBA3€H; MHTErpaluu Y4eOHOro Ipolecca ¥ BHEYPOUHOM
NEATebHOCTH Ha OCHOBE METOJa TPOCKTOB, Y4eOHO-HCCIENOBATENBCKON  NEeSITeIbHOCTH
00yJaronuxcs.

JlaHHBII KOMIIOHEHT UHTETPUPOBaH B pabodne MporpaMMBbl U BKIIIOYAET:

® BHYTPHUIIKOJBbHBIE, MEXKIIKOJIbHBIC, PETHOHAIIBHBIE, a TaK K€ MEKIYHAPOIHBIC YICHUIECKHE
MPOEKTHI;

®  COIMAJIbHBIE MMPOEKTHI, TIPU PeaN3allii KOTOPBIX TOCTHIKEHNE 00pa30BaTEIbHBIX
IeJIeH, TIPOUCXOAUT Yepe3 CONMAIBHO-3HAYNMYIO JIESTebHOCTB;

e yueOHBIE IMyTEeNIECTBUS MO JOCTONPUMEYATEIIEHBIM MECTaM 00JIaCTH, CTPaHBI, MHpA.
BropbiM BaXHBIM KOMIIOHEHTOM SIBIISIETCS TPOCKTHAs JICATENLHOCTh TI0 HayYHBIM

WHTEepecaM, TIe (OPMHPOBAHWE TPYNI TPOM3BOJAUTCS HE IO BO3PACTHOMY TNPHUHIMITY, a IO
TeMaTHKe JesTenpbHOCTH. OOyuaromuecs, HaX0AsICh B MPOCTPAHCTBE CAMOCTOSTENIFHOTO BHIOOpA,
MOTYT BBITTOJIHSATH HECKOJIBKO MIPOEKTOB B pa3HBIX rpymmax. [Ipu opraHn3amum mpoeKTHON, HayqHO -
HCCIIEIOBATENIbCKON AEATEIbHOCTH BaXHYIO POJIb UTPAET COTPYAHUYECTBO C BHICIIUMHU YU€OHBIMU
Y HaydyHBIMH OpraHMU3alMsIMH, HAlpaBJICHHOE Ha MOBBINICHHE 3HAYMMOCTH PE3YJIbTaTOB pPabOTHI
HaJl IPOEKTOM.

WuTerpanuss HaTYpHOTO U BHUPTYalbHOTO (KOMITBIOTEPHOIO)  HCCIIEJOBAaHHMNA MHpa,
obOecnieunBaemMasi THHOBALIMOHHBIMU CPEICTBAMHM OOY4YEeHHMsI SIBISETCS OJHUM U3 OIMPEENSIIOIINX
¢dakTopoB  GOpMHUPOBAHHS  MHPOBO33PEHHUS  COBPEMEHHOTO  uyenoBeka.  JlocTmkeHue
o0pa3oBaTeNbHBIX €€ TIJIAaHUPYETCS MOCPEICTBOM IIHPOKOTO  HCIOJIb30BAHUS  HOBBIX
MaTepUaTbHO-TEXHUUYECKUX CPEJICTB OOyueHHUSI U BOCIUTAHUS. OTO WIKONbHblE (huzuueckue
naoopamopuu’.  Jlabopatopusi  HaHoTexHoJiorui, JlaGopaTtopus  MeToAOB  (PUIMUECKHUX
UCCIIeIOBAaHUM, OCHAIEHHBIE COBPEMEHHBIM HCCIeA0BaTEIbCKUM oOopynoBanueMm («Lludponas
nabopatopust o pusuke», «OI'OC-maboparopus o pusukey, «KEI'D-mabopatopus L-Micro», C3M
«Hanosmrokatop 11» u mp.).

JlesiTensHOCTh 00pazoBaTeNbHON OpraHuzanud B oOydeHUM (u3MKe B 00Opa3oBaTeIbHON
OpraHM3allMil HAaNpaBJieHa Ha JIOCTIDKEHUE OOYYaIOIIUMUCA JIUYHOCHIHLIX — pPe3)Ibmamos,
OTpaXKAIOIINX:

1) cdhopMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKu W OOIIECTBEHHON MpPAaKTHKH, OCHOBAaHHOTO Ha JUAlIOTe€ KYJIbTYp, a TaKxke
pa3nu4HbIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHKNE CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

2) chopMUPOBAHHOCTh OCHOB CaMOPA3BUTHUS U CAMOBOCHHTAHHUS B COOTBETCTBUU C
oOIIeYeNIOBEeUeCKUMU [IEHHOCTSIMU W HJeallaMd  TPaKJAaHCKOro OOIIecTBa; TOTOBHOCTh H
CIOCOOHOCTh K CAaMOCTOSITENILHOM, TBOPUYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

3) ToJiepaHTHOE CO3HaHME W TIOBEJECHHWE B TOJMUKYIbTYPHOM MHpE, TOTOBHOCTb H
CIOCOOHOCTh BECTH THAJIOT C APYTUMU IOJbMU, JOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIHUTh
oO1iye 1eau U COTPYAHNYATh JJIS MX JTOCTHKEHMS;

4) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH, AETHMH MJAJIIEr0 BO3pPAcTa, B3POCIBIMU B
o0Opa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOHM, Y4eOHO-HCCIIeN0BaTEIbCKONW, MPOEKTHOH U JAPYrHX
BHJIaX JESITELHOCTH;
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5) TOTOBHOCTH M CHOCOOHOCTH K O0Opa3OBaHMIO, B TOM 4HCIE CamMooOpa30BaHUIO, Ha
MPOTSHKEHUH BCEH KM3HM; CO3HATEIBHOE OTHOIICHUE K HEIIPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO
yCIIENTHOM MPOQecCUOHANTBHON U 00IIECTBEHHOU IS TeILHOCTH,

6) S5CTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

7) UpHHATHE W pealu3alyi0 I[EHHOCTEeH 3J0poBOro u 0Oe3omacHOro obpasa KU3HH,
MOoTpeOHOCTH B (DPM3UYECKOM CaMOCOBEPIICHCTBOBAHHUHU, 3AHITUSAX CIOPTUBHO-03J0POBUTEIBHON
JEATeIbHOCTHIO, HEMPUATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aJIKOTOJIsl, HAPKOTHUKOB;

8) OepexHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHWE K (U3HYECKOMY U
MICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIOAEH, YMEHHE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

9) oco3HaHHBINM BBIOOp Oymymied mpodeccur M BO3MOXKHOCTEH peain3alid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOLICHHE K MPO(ECCHOHANBHOW AEATENbHOCTH KaK K BO3MOYKHOCTHU
YUYaCTHsI B pEIICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAITMOHAIBHBIX TPO0IeM;

10) chopMHPOBAHHOCTH HJKOJIOTHYECKOTO MBIIUICHUS, TOHUMAHUS BIUSHUS COIMAIBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIUAILHON CPEeJIbl; IPHOOPETEHHE OTbITa
HKOJIOTOHAIIPABIICHHOH e TEITLHOCTH.

Memanpeomemnvle pe3ynomamsl OCBOEHHS OCHOBHOM 0O0Opa30BaTeNbHOM IpPOrpaMMbl
MIPOTPaMMBI OTPAKAFOT:

1) ymMeHue CcaMOCTOSITEIBHO OINPENEeNATh IeIH JeSTSIFHOCTH W COCTaBJIATH IIAHBI
NEATENbHOCTH,  CAMOCTOSITEJIbHO  OCYHIECTBISTh,  KOHTPOJUPOBAaTh H  KOPPEKTHPOBATH
JeATeTbHOCTD; MCIIOJIb30BaTh BCE BO3MOYKHBIC PECYPCHI JUISl JOCTHIKEHUS TIOCTABICHHBIX IENel U
peanu3aIiy ITaHOB IeSATEIbHOCTH; BRIOMPATh YCIEIIHBIC CTPATETHH B PA3IMYHBIX CUTYAIIUSX;

2) yMeHHe TMPOAYKTUBHO OOIIaTbcs M B3aMMOJEHCTBOBATH B MPOILIECCE COBMECTHOMN
JESTeTbHOCTH, YIUTHIBATh TIO3UIUHN JNPYTUX YYaCTHUKOB NIESATEIHHOCTH, Y3PPEKTUBHO pa3peniatb
KOH(ITUKTHI;

3) BuajcHWE HaABBIKAMH IIO3HABATEIBPHOMW, Y4Y€OHO-HCCIIEAOBATEILCKOM U MPOEKTHOM
NesITeNIbHOCTH, HaBBIKAMHU pa3peleHus mpooiieM; cnoCOOHOCTh U TOTOBHOCTh K CAMO CTOSITEIBHOMY
MTOMCKY METO/IOB PEIIEHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B MTO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIBHON WHGOPMAIIMOHHO-TTO3HABATEIBHON
NEeSITeIbHOCTH, BKJIIOYasi YMEHHE OpPUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHUKAX HH(POpMAIHH,
KPUTHYECKH OIICHMBaTh W MHTEPHPETUPOBATh HMH(OPMAILMIO, MOJy4aeMyl U3 pa3IMYHbIX
HCTOYHUKOB;

5) yMeHHue HCTONIb30BaTh CpeicTBa HH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
B PCIICHUU KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OpPraHU3alMOHHBIX 3aad C COOJIIOJIEHUEM
TpeOOBaHUN PrOHOMUKH, TEXHUKH O€30MAaCHOCTH, TMTHMEHBI, pecypcocOepeskeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€301acCHOCTH;

6) By1aieHKE A3BIKOBBIMHU CPEJCTBAMHE - YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh aJIEKBATHBIC SI3IKOBBIE CPE/ICTBA;

7) BnajieHWe HaBbIKaMU MO3HABATENIbHON pediekcur Kak OCO3HAHUS COBEPIIAeMbIX JICHCTBUI
Y MBICIIUTEBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAaHU, IpaHUI] CBOETO 3HAHMS M HE3HAHMS,
HOBBIX TIO3HABATENBHBIX 3314 U CPEJCTB UX JOCTHKECHUS.

B pesyiabraTe u3ydeHusi yueoHoro npeamera «@u3uka» HA ypOBHe CpeaHEro o0Iero
00pa3oBaHuMA:

BoinyckHHUK Ha 6230BOM YPOBHE HAY4YHTCS:

- JIEMOHCTPHUPOBaTh Ha HPUMEpPax pPoJib U MeCTO (PU3MKH B (OPMHPOBAHUU COBPEMEHHOI
HAayYHOW KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJIOTHUH, B MPAKTHUECKOM
JeATeIbHOCTH JII0/IeH;

- JIEMOHCTPHUpPOBATh Ha MpHMEpax B3aMMOCBS3b MEXAy (GU3UKON U IPYTUMHU €CTECTBEHHBIMU
HayKaMH;

- yCTaHaBJIMBaTh B3aUMOCBSI3b E€CTECTBCHHO-HAYYHBIX SIBICHUH M TPUMEHATH OCHOBHBIC
¢bu3nyeckrue MO JUISl UX OTIMCAaHUS U OOBSICHEHUS;



- HCIOJIb30BaTh HMH(POPMALUIO (PU3MYECKOTO COACPKAaHUS TPU pEIIeHHH Y4eOHBIX,
MPAKTUYECKUX, TIPOCKTHBIX U UCCIIEAOBATENBCKUX 3a/1a4, MHTETPUPYS HH(POPMAIHIO U3 PA3ITUIHBIX
HMCTOYHUKOB U KPUTHUYECKU €€ OLIEHUBAS;

- HCIOJIb30BaTh coBpeMeHHble |T-texHonmormm mansi moucka, oOpabOTKM M XpaHEHHUS
nHpopManuu GU3UIECKOTO COICPKAHMS B XOJI€ PELICHUS PA3IMYHBIX 00pa30BaTeIbHbBIX 33/1ay;

- pasnuuaTh U YMETh HCIIOJIb30BaTh B y4eOHO-MCCIICAOBATENLCKON JEATEIBHOCTH METO/IbI
Hay4yHOTO MO3HaHUA (HAOJIIOJEHNE, ONIMCAHUE, U3MEPEHHE, IKCIIEPUMEHT, BbIIBUIKEHUE TUIIOTE3BI,
MOJICTTUPOBAHUE | JIp.) M (GOPMBI HAYIHOTO TO3HAHMS ((DAaKThI, 3aKOHBI, TEOPHH), IEMOHCTPUPYS HA
IIpUMEpax UX poJib U MECTO B HAYYHOM IIO3HAHUH;

- TPOBOAWTH TpPSAMBIE W KOCBEHHBbIE M3MEHEHUS (HU3MYECKUX BEJIMYWH, BBIOMpas
U3MEpUTENbHbIE TPUOOPHl C YYETOM HEOOXOJMMOM TOYHOCTHM H3MEPEHHH, IJIaHUPOBATh XOJ
U3MEpEHUH, TMOoJy4yaTh 3HAUYEHHWE U3MEpPSAEMONM BEJIMYMHBI M OLIEHUBATh OTHOCUTENIBHYIO
MOTPEIIHOCTb 10 33JaHHBIM POpMYyTIaMm;

- TpPOBOAMUTH MCCIEIO0BAHUS 3aBUCUMOCTEN MeXAy (PU3UYECKHMMH BEIMYMHAMH: MPOBOAUTH
U3MEpEHUsi U OMNpeAENsATh Ha OCHOBE HCCIIEOBAaHMS 3HAUYEHUE IapaMeTpOB, XapaKTEPHU3YIOLIUX
JAHHYIO 3aBUCUMOCTb MEX/1y BEIMUYMHAMM, U JIeJaTh BHIBOJ C YYETOM MOTPEIIHOCTH U3MEPEHUI;

- HUCIOJIb30BaTh JUIS ONHUCAHUS XapakTepa MpOTeKaHUs (PU3MUECKUX IMPOILecCcOB (pusnueckue
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXK/1y HUMU;

- HUCIOJIb30BAaTh JUIS OMHUCAHUS XapakTepa MpOTeKaHUs (PU3MUECKUX MPOLEcCOB (PU3NYECKUE
3aKOHBI C YUE€TOM T'PaHMI] UX IPUMEHUMOCTH;

- ucmnons3oBath |T-cpeacTBa st HArJsHOTO  TIPEACTABJICHHS  PE3YJIBTATOB  CBOEH
00pa30BaTeNIbHON JIeATENBHOCTH B BUJI€ IPE3EHTALINM, JIEKTPOHHBIX OTUETOB U TBOPUYECKUX PaboT;

- pewmaTh KayeCTBEHHbIE 3a/ayM (B TOM YHCIIE U MEXIPEIMETHOTO XapakTepa): HUCIOJIb3Ys
Mozenu, (pu3nueckue BEIUYUHBI M 3aKOHBI, a TakXKe cpeAcTBa MHPOPMAIMOHHBIX TEXHOJIOTHH,
BBICTPAaMBATh JIOTUYECKH BEPHYIO LEMOUYKY OOBSICHEHMs (JOKa3aTeabCTBA) MPENIOKEHHOTO B
3aj1aue npoiiecca (SBJICHUS);

- pemath pacyeTHbIE 33Ja4M C SBHO 3aJaHHOM (hPM3MYECKON MOJEbIO: Ha OCHOBE AHAIN3a
YCIIOBMSI 3aJjaudl BBIACIATh (PU3MYECKYI0 MOJEb, HaXOIUTh (PU3MYECKHE BEIWYUHBI U 3aKOHBI,
HEOO0XOUMBIE M JOCTaTOYHBIE JJIs €€ pEIleHMs], IPOBOJUTh PAacdyeThl M MPOBEPATH MOJyYEHHBIN
pe3yibTar;

- YYUTBIBaTh TPaHUIBl NPUMEHEHUS MH3YYEHHBIX (U3NYECKUX MoJeNed MpH pelleHUn
(GU3NYECKNX U MEXIIPEIMETHBIX 3a/1a4;

- MCIIOJIb30BaTh MH(OPMAIMI0 M HPUMEHATh 3HAHUSA O HPUHIMUMIAX PaObOThl U OCHOBHBIX
XapaKTePUCTUKAX M3YYEHHBIX MalIWH, IPUOOPOB U IPYTUX TEXHUYECKUX YCTPOMCTB Ul PELIeHUs
IIPAKTUYECKUX, YUeOHO-UCCIIEeI0BATEIbCKUX M IPOEKTHBIX 3aa4;

- HCIIOJIb30BaTh 3HaHMS O (PU3MUECKMX OOBEKTaX W Ipoleccax B MOBCEJHEBHOM >KHU3HU Ui
oOecrieyeHus 0€30MaCHOCTU MpU OOpalleHUH ¢ NpUOOpaMu M TEXHUYECKHMMM YCTPOUCTBAMHU, IS
COXpaHEHHUs 3JI0POBbsI U COOJIIONEHUS] HOPM 3KOJIOTMYECKOIO MOBEAEHUS B OKpY)KaroUlel cpene,
JUISl IPUHATHS PEIIEHUH B IOBCEAHEBHOM XKHU3HHU.

BbinycKHHK Ha yri1y0JIeCHHOM YPOBHE HAYYHMTCH:

- OOBSICHATh M aHAJIU3UPOBATh POJb U MeCTO (U3UKU B (HOPMUPOBAHMU COBPEMEHHOM
Hay4HOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTHH, B IMPAKTUYECKOH
NeATeIbHOCTH JII0/IeH;

— XapaKTepU30BaTh B3aUMOCBS3b MEXAY (PU3MKON U IPYTUMHU €CTECTBEHHBIMHM HAayKaMU;

— XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXJy OCHOBOIOJArarollMMU HAYYHBIMU MOHSTUSMU:
IIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, N0JIE), IBUKEHHE, CUJIa, SHEPTUS;

— MOHUMAaTh W OOBSICHATH LEJIOCTHOCTh (U3NYECKON TEOpHUH, pa3Inyarh TPaHUILBl €e
MPUMEHUMOCTH U MECTO B PSIly APYrUX GU3NUECKUX TEOPUIA;

— BJIQJIETh MIPUEMaMU ITOCTPOCHMSI TEOPETUUECKUX J0KA3aTENbCTB, a TAKKE MPOTHO3UPOBAHUS
0COOEHHOCTEH NpOTEeKaHUs (PU3MUECKUX SIBICHUH U TPOLECCOB HAa OCHOBE IOJTYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

— CaMOCTOSITEJIBHO ~KOHCTPYHPOBaThb AKCIEPUMEHTAJIbHBIE YCTAHOBKHM ISl  IIPOBEPKHU
BBIIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCHTENBHYIO ITOTPEIIHOCTH;

— CaMOCTOSITENIHO TUIAHUPOBATh U POBOJUTDH (PU3NUECKUE SIKCIIEPUMEHTHI;



— WCIIOJIb30BaTh COBPEMEHHBIE HMH(POPMAIMIOHHBIE TEXHOJOTHUU I  MOJCTUPOBAHUS
Pa3IUYHBIX (PU3HUECKUX 3aKOHOB;
— pemaTh MpakTUKO-OPUEHTHPOBAHHBIC KAUECTBEHHBIC M pacUeTHhIC (U3NYCCKUE 3aTaud C
OTIOPO KaK Ha M3BECTHBIC (PH3UYECKHE 3aKOHBI, 3AKOHOMEPHOCTH W MOJEIH, TaK M Ha TEKCTHI C
n30BITOYHON HHPOPMALUEH;
— OOBSCHATh TPAHUIBl TPUMEHCHUS W3YUYEHHBIX (U3MUYECKUX MOJENCH TMPU PEHICHUH
(UBHYECKUX U MEKIIPEIMETHBIX 3a/1a4;
— BBIJIBUTaTh ~ TUNOTE3bl HAa  OCHOBE 3HAHHWS  OCHOBOTIOJAraromux  (QU3UIECKHX
3aKOHOMEPHOCTEMN U 3aKOHOB;
— XapaKTepu30BaTh  TJ00ambHBIE  MPOOJEMBbI,  CTOSIME  TEpel  YeTOBEYECTBOM:
SHEPreTHYECKUE, CBIPhEBBIC, IKOJOTHUSCKUE, M POJIb (DU3UKHU B PEIICHUH dTUX MTPOOIIeM;
— OOBSCHATh TPHUHIMIEI PAOOTHI W XapaKTCPUCTUKA H3YYCHHBIX MAIlWH, MPHOOPOB U
TEXHUYECKUX YCTPOMCTB;
— OOBSCHATH, TPHUYMHY HCHOJIb30BaHusl [T-cpenctB B XoJe pelIeHUs TeX WM HWHBIX
KaueCTBEHHBIX M PACUETHBIX 3aJ1ay, JI0Ka3bIBaTh HEBO3MOXHOCTh MX pEIIeHHs 0€3 MCIOIb30BaHMs
MH(POPMAITMOHHBIX TEXHOJIOTHIA;
— OOBSCHATH yCIOBUS MPUMEHEHUS (PU3MUYECKUX MOJIEIeH NpH peleHnd (PU3nyecKkux 3ajad,
HaxOJIUTh aJIEKBATHYIO MPEIOKEHHON 3a7aue (HU3UIECKYIO0 MOJIeNb, pa3peliaTh NpodieMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUM, TaK M TPU IMOMOIIN METOJIOB OLICHKH.
TexHosoruu o0yueHus:

e UKT (uHpOopMaMOHHO KOMMYHUKATUBHBIE TEXHOJIOTUH);

e mpobreMHOe 00yueHue;

e  WHIUBUIYATbHBIN U AU EepEeHITMPOBAHHBIN TOIX0 K 00YICHHIO;

e WHTErpHpoBaHHOE oOyueHue ((pu3nKa-maTeMaTuka, Pu3nKa-xuMusl, PU3NKa-ONOJIOTHs);

e 3II0pPOBBECOEpEraronue TeXHOJIOTHH;

e TeXHOJOTHsS «MeTo MPOEKTOBY;

e TEXHOJIOTUHU UCCIIEIOBATENBCKOMN IeATEIbHOCTH,

e TEXHOJIOTHSI MaCTEPCKOM;

e  HUIPOBbBIE TEXHOJIOTUH;

e cereBble IHTepHET-TEXHOIOTHH.
Mexanu3mbl (POPMHUPOBAHUSA KJIKOYEBbIX KOMIIETEHIN A
Yuebuvie komnemenyuu:

e OpraHu3alus npoiecca u3yuyeHus: u BbI0Op COOCTBEHHOU TPAeKTOPHH 00pa30BaHUs;

e peuieHHe yueOHBIX U caM0OOOpa30BaTEIbHBIX MPOOIIEM;

® CBSI3bIBAHUE BOEJIMHO U UCIOJIb30BAHUE OTACIbHBIX YaCTeH 3HAHUIA;

® U3BJICUYCHHUE MOJB3bI U3 00Pa30BATEIHLHOIO OIIBITA.
HUccnedosamenvckue komnemenyuu:

e ToJy4YeHHE M 00paboTka HHGOPMAITUH;

e oOpaieHue K pa3InyHbIM UCTOYHUKAM JAHHBIX U UX UCTOJIb30BaHUE;

® KOHCYJIBTALUU C YUYUTEIIEM U YUaIIUMUCS;

® T[peJCTaBlieHUE U 00CYKJICHHE PA3IUYHBIX CIIOCOOOB pELICHHs 3a1a4.
CoyuanbHo -1u4HOCIMHble KOMNEMEeHYUU.:

® BCTYIUICHHE B IMCKYCCHUIO U BBIPAOOTKA CBOETO COOCTBEHHOT'O MHEHUS;

® yYMEHHE CIPABISATHCS C HEOMPEIEICHHOCTHIO U CIIOKHOCTHIO.
Kommynuxamusnuvle komnemenyuu.

e yMEHHE BBICIYIINBATh U IPUHUMATh BO BHUMAaHHUE B3TJISIBI IPYTUX JIFOJICH;

® JIMCKYTHUPOBATH U 3alIHUIIATH CBOIO TOUKY 3PEHHUS;

® BBICTYNATh HA MYOJIHKE;

e uuTaTh rpaduKu, AUATPAMMBI U TAOIHIIBI TAHHBIX.
Compyonuuecmeo:

® TPUHUMATH PEUICHHUS,;

® YCTaHABJIMBATH U MOJAJCPKUBATH KOHTAKTHI;

® CHPaBIATHCS C pa3HOOOPAa3UEM MHEHHI U KOH(IUKTAMH,




® COTpPYAHHMYATH M pabOTaTh B KOMaHJIE.
Opeanuzamopckas 0esmenbHOCHb:
® OpraHM30BBIBATH CBOIO padoTYy;
® TIPUHUMATH OTBETCTBEHHOCThH 32 CBOU PEIICHHS;
® OBJIAJICBATh HHCTPYMEHTOM MOJICIIMPOBAHHS,
e paboTaTh B TPYIIE WIH COOOIIECTBE U BHOCUTH CBOM BKJIAJ B HETO;
® BCTYIATh B MIPOCKT.
Jluunocmmo -adanmugHvle KOMNEMeHYUu:
® JCIOJH30BaTh HOBYIO HH(POPMAIIHUIO U KOMMYHUKATHBHBIE TEXHOJIOTUH;
® HAXOJUTh U MPUTYMBIBATH HOBBIC PEIICHHS;
® TIPOSBIATH TMOKOCTH, OKA3aBIIUCH JIUIIOM K JIUILY C OBICTPBIMU TIEpEMEHAMU;
e OBITh YIIOPHBIM U CTOWKHM II€PE TPYAHOCTIMU;
® COBEpPIICHCTBOBATH CaMOOOpa30BaHUE M CAMOOPTAHU3AIIHIO.
MeToabl U IpUeMbI
[Ipuemsr:
o CnoBecHble (Oecebl, TUCKYCCHUU, 0OCYKICHMUS)
o Harmsansle (1eMOHCTpauu 0ObEKTOB, MPOIECCOB)
e [lpakTryeckue (TBOPUECKHEC 3a/IaHUs, YIPAKHEHUS, JTAOOPATOPHBIC OIBITHI, TIPAKTHYCCKUE
paboThI)
MeTtompr:
e Metoa nmpoOIEMHOTO U3IIOKEHUS;
o HccnenoBaTenbCKHiA,
e OOBSACHUTEIIBHO — WUTFOCTPATHBHBIN.
@®opMbl KOHTPOJISI M OLEHKHU

KoHTpoas ocymiecTBisieTcss B (opMe KOHTPOJBHBIX PadOT MO OCHOBHBIM TeMaM Kypca, a
TaKKe 3a4€TOB M CAMOCTOSITEIBHBIX PadOT, TECTOB, XMMHUYECKUX TUKTAHTOB. OIlleHKa KadecTBa
00pa30BaHUS ITPOUCXOINT IO MIATHOAIUIBHON CHCTEME.

Ouyenusanue omeemos yuauguxcs

OueHka 5 CTaBUTCA B TOM Cilydae, €CIM Y4YalllMiCs TIMOKa3hIBA€T BEPHOE IMOHMMAHHE
(bMBUYECKOM CYIITHOCTH pacCMaTPUBAEMBIX SIBJICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHUH, JaeT
TOYHOE OTPEJICIICHNE U UCTOJIKOBAHUE OCHOBHBIX TIOHATHH, 3aKOHOB, TEOPUH, a TAKKe MPaBUILHOE
omnpeneiacHue (GU3NUECKUX BEIUYHMH, WX C€IUHHUIl U CIOCOOOB M3MEPEHUS; MPABHIHHO BBITIOJHSCT
YEPTEXKHU, CXEMbl M TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COIPOBOKIAET pPacCKas
HOBBIMH TpUMEpaMH, yMEET TNPUMCHUTh 3HAHWS B HOBOW CHUTyallMd TIPH BBITIOJHEHUH
MPAaKTUYECKUX 3aJaHUi; MOXET YCTAaHOBUTH CBS3b MEXKAY H3y4aeMbIM M paHee H3YYCHHBIM
MaTepuajioM IO Kypcy (U3UKH, a TaKkKe C MaTepuajioM, YCBOSHHBIM IPH HM3YyUYECHUU APYTHX
MPEAMETOB.

Ouenka 4 CTaBUTCS, €CJIM OTBET YUCHUKA YJOBJICTBOPSIET OCHOBHBIM TPEOOBAHMUSIM K OTBETY
Ha OIIEHKY 5, HO JIaH 0e3 UCI0JIb30BaHUs COOCTBEHHOTO IIJIaHA, HOBBIX IIPUMEPOB, 0€3 MPUMEHEHUS
3HAHUH B HOBOW CHUTYyalluu, O€3 HCIIOJb30BaHHUS CBS3CH C paHEe H3YYCHHBIM MAaTEpUAJIOM U
MaTepuajoM, YCBOSHHBIM IIPH HM3YYCHHUM JPYrUX MPEIMETOB; €CIHM YYallUKWCS JONMYCTHII OIHY
OLIMOKY UK He O0Jiee IBYX HEAOYETOB U MOXKET UX MCIIPABUTh CAMOCTOSTENIHHO WM ¢ HEOOIbIION
MTOMOIIIBIO YUUTEIS.

Ouenka 3 CTaBUTCA, €CIM Y4YalllMKCSA MPAaBWILHO IOHUMAET (U3HUYECKYIO CYIIIHOCTH
paccMaTpuBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTAEIbHBIC MPOOENbI B
YCBOGHUHU BOIIPOCOB Kypca (DU3HKH, HE MPENATCTBYIOIINE TATbHEHIIIEMY YCBOCHHUIO TIPOTPAMMHOTO
Marepuana; yMeeT TNPUMEHATh TOJNydeHHbIE 3HAHWS TPH PEHIeHHH TMPOCThIX 3a7ad C
WCIOJIb30BAHMEM TOTOBBIX (OpPMYJ, HO 3aTpydHseTcs NpPH pPElIeHWH 3aaad, TPeOyromux
npeoOpa3oBaHUsl HEKOTOPBIX (opMyir; momycTun He Oojee OJHOW TpyOOH OMMOKKM W ABYX
HE/04eTOB, He Oosiee 0JHOW Ipy0OOi M OoHOW HerpyOoi ommnOku, He Goyiee ABYX-TpeX HErpyObIX
OIIMOOK, OJTHOM HETPyOO# OMIMOKY M TpeX HEAOUYETOB; JOMYCTUI YEThIPE WU MSATH HETOYETOB.




OueHka 2 CTaBHUTCS, €CIU YYaIIMiCS HE OBJAJIEl OCHOBHBIMU 3HAHUSMHU U YMCHHSIMH B
COOTBETCTBUU C TPEOOBAHUSMHU TPOTPaMMbI M JOMYCTHJI OOJIbIIE OMIMOOK W HEAOYETOB, YEM
HEOOXO0IUMO JIJIS OI[EHKH 3.

Ouenusanue KOHMPOILHBIX padom

OueHka 5 craBuTcs 3a pa0dOTYy, BBIIIOJIHECHHYIO MOJHOCTBIO 0€3 OIMOOK M HEJIOUYETOB.

Ouenka 4 ctaBUTCS 32 PadOTY, BHIMOTHEHHYIO MTOJIHOCTHIO, HO TIPU HAJTMYHUU B HEl He Ooliee
OJIHO# HEerpyOo# OMMOKYU M OJHOTO HEeJ0YeTa, He 0oJiee TPeX HEeJJOUSTOB.

Ouenka 3 cTraBUTCS, €CIM YYCHHK IMPABUJIBLHO BBINOJHUI HE MEHee 2/3 BCeil pabOThl WM
JOTYCTUJ He 0oJiee 0IHOM TpyOO OMMOKK U ABYX HEJOUYETOB, HE OoJiee OJHOM TpyOON U OJHOMU
HerpyOoi ommOKku, He Oojee Tpex HerpyObIX OIMOOK, OJHON HEerpyood OmMOKHM W Tpex
HEJ0YETOB, TP HAJTMYNHU YETHIPEX-TISITH HEA0YETOB.

Ouenka 2 CTaBUTCS, €CIU YUCJIO OMHOOK M HEJ0YETOB MIPEBBICHIIO HOPMY JJIsL OLICHKHU 3 WM
[IpaBUJILHO BBIIIOJTHEHO MeHee 2/3 BCel paboTHI.
Ouenueanue npakmuueckux paoom

OueHka S cTaBUTCSA, €CJIM yUYAITUICS BBIMOJIHAET pabOTy B MOJIHOM 00BbeMeE C COOJI0IEHUEM
HEOOXOIMMOM TIOCIICIOBATSIIBHOCTH TIPOBEACHUS OIBITOB M HM3MEPEHUH; CaMOCTOSTEIBHO U
paIMoHaIbHO MOHTHUPYET HEO0OX0JMMOe OO0OPYAOBAHHE, BCE ONBITHI MPOBOJUT B YCIOBHSIX H
pekuMax, OOECIeUMBAIOIINX TOMyYeHHE NPABHIBHBIX PE3yJIbTATOB M BBIBOJOB; COONIOIAET
TpeOOBaHUs TMPaBWJI TEXHUKU OC30MACHOCTH; TPAaBHHHO W aKKypaTHO BBITIOJIHSET BCE 3allHCH,
TaOJMIbl, puUCyHKHA. YepTekw, TpaduKd, BBIUNUCICHHS, IPABUIBHO BBITIONHSICT AaHAIU3
ITOTPEITHOCTEN.

OneHka 4 cTaBUTCS, €CIIA BBITIOJIHEHBI TPEOOBAHUS K OIIEHKE S5, HO OBUTO JOMYIICHO JBa-TPU
HesoueTa, He 0ojiee OTHOM HerpyOoi OMMOKHM M OJTHOTO HEAOYeTa.

OueHka 3 cTaBUTCS, ecli paboTa BEITTOJHEHA HE TIOJTHOCTHIO, HO 00hEM BBITIOJJHEHHOW 9acTH
TaKOB, YTO IMO3BOJISIET TMOJIYYHUTh MPABUIBHBINA PE3yJbTAT U BBIBOJI, €CITH B XOJI€ TIPOBECHHS OITBITA
1 U3MEPEHHS OBLIN JIOTYIIEHBI OITHOKH.

Ouenka 2 ctaBUTCS, €ciid paboTa BBHITIOJHEHA HE TMOJHOCTHIO U 00BEM BBITIOJHEHHON YacTH
paboT He TMO3BOJSET CcJeNaTh MPaBUJIBHBIX BBIBOJOB; €CIU OMNBITHI, U3MEPEHHs], BBIUMCICHUS,
HaOJI0ICHUS TPOU3BOIMIINCH HEMPABUIBHO.

[IpaBuna 06e30MacHOCTH TPH OpTaHHW3AIMKA 00pa30BATEIBHOIO TMpollecca MO  (U3UKEH
YCTaHABIWBAIOT TpeOOBaHWS K MepaMm O€30MacHOCTH TpU TPOBEJICHUU YPOKOB, padoT
HCCIIEIOBATENIbCKOTO XapakTepa, IMPOEKTHON JAeATeNbHOCTH, OJJIEKTUBHBIX KYpPCOB, a TakKke
OTIPEIEIISAIOT 00SI3aHHOCTH YYACTHUKOB 00pa30BaTeNbHOTO Mpoliecca 1o odecrnedyeHno 0e30macHbIX
yCIOBUH Opranu3anuu o0pa3zoBaTesIbHOTO MpoIiecca.

O:xuaembie pe3yJbTaThl

Pesynprathl m3ydenus kypca «®dusuka» npuBeneHbl B pasjene «TpeGoBaHHsS K YPOBHIO
MOJTOTOBKM  BBIITYCKHUKOBY», KOTOPBIM IIOJHOCTBIO COOTBETCTBYET CTaHAApTy. TpebGoBaHus
HalpaBjieHbl HAa PpEAINU3ALUI0 JAEATEJbHOCTHOTO, IPAKTUKOOPHUEHTUPOBAHHOTO U JIMYHOCTHO
OPUEHTUPOBAHHOI'O IMOJXO/J0B; OCBOEHHE YYAIIUMHUCS HHTEUICKTYaIbHOM UM IPaKTHYEeCKOH
NeATeNbHOCTH; OBJIAJCHUE 3HAHUSAMHU M YMEHUSMH, BOCTPEOOBAaHHBIMHM B IOBCEJHEBHOW XHU3HH,
MO3BOJISIOIIMMU  OPUEHTHUPOBATHCS B  OKPYKAIOIIEM MHpE, 3HAUYUMBIMU JUIi  COXPAaHEHMS
OKpy>Karolei cpeibl U COOCTBEHHOTO 3/10POBbSI.

PyOpuka «3HaTh/TOHMMATh) BKJIIOYACT TpPeOOBaHUS K y4eOHOMY MaTepuany, KOTOPBIH
YCBaMBaIOTCS U BOCIIPOU3BOIATCS yJaIlIUMHUCS.

PyOpuka «YMeTb» BKIIIOYaeT TpeOOBaHUs, OCHOBaHHbIE Ha Oojiee CIOXHBIX BHJAX
JeATeIbHOCTH, B TOM YMCJIE TBOPYECKOH: OOBACHATH, M3ydaTb, paclo3HaBaTb W OIMKCHIBATH,
BBISIBJIATh, CPAaBHUBATh, ONPEIEIATh, aHAJIU3UPOBATh U OLEHUBAThH, IPOBOJUTH CAMOCTOSTEIbHBIN
MOMCK HE00X0AMMOM HHPOPMALIUU U T.J.

B pybOpuke «lcnonp3oBate NpuOOpEeTEHHbIE 3HAHWSA M YMEHUS B IPAKTHYECKOM
JEeATeNbHOCTH M TOBCETHEBHOM KU3HM» TMpeJCTaBleHbl TpPeOOBaHMSA, BBIXOAAILINE 33 PaMKHU
y4eOHOTO TMpolLecca U HalleJIeHHbIE Ha pellIeHHe Pa3HOOOPa3HbIX JKU3HEHHBIX 33/1au.
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B pamkax nporpammbl um3ydyeHusi ¢Gu3uku Ha 0azoBom ypoBHe B 10 Kkiacce Ha KoHen
Y4eOHOro roja y4yauuecs 10J2KHbI 3HATh H YMeETh:

3HATL/IIOHMMAThH

®CMBICIT TOHATHH: (U3MUYECKOe sBICHHWE, (QU3NYecKas BEIMYMHA, MOJIENb, THUIIOTE3a,
busnuecKkuii  3aKOH, TEOPHS, NPUHIUI, TOCTyJaT, WPOCTPAHCTBO, BpEMs, BEIIECTBO,
B3aMMOJICIICTBME, HWHEpIMaIbHAs CHCTeMa OTCueTa, MaTepuajibHasg TOuYKa, HACAIbHBIA Tra3,
ANIEKTPOMArHUTHOE T0JIC;

eCMBICNT (DM3WYECKUX BEJIMYUH: IIyTh, IICPEMEIICHHE, CKOPOCTh, YCKOpEHHE, Macca,
IUIOTHOCTh, CHJIA, TABJICHHE, UMITYJIbC, pa00Ta, MOITHOCTH, KHHETHUYECKAsl YHEPT s, TIOTCHI[UAIbHAS
9Heprusi, Kod()(UIMEHT TMOJIE3HOTO MACWCTBUS, MOMEHT CWJIBI, IEPHOJl, YacTOTa, aMILTUTYIa
KoJieOaHui, JUIMHA BOJIHBI, BHYTPCHHSIS DHEPIHs, yIC/bHAS TEILIOTa Mapoo0pa3oBaHus, yAeIbHas
TEIUIOTA TUIABJICHUSI, Y/AENbHAs TEIUIOTa CrOpaHus, TemIepaTrypa, aOCOIIOTHAas TeMIlepaTypa,
CpeIHssl KHHETUYeCKasi YHEPTUS YaCTHUIl BEMIECTBA, KOJIMYECTBO TEIJIOTHI, YIeIbHAs TeINIOEMKOCTb,
BII&XHOCTh BO3/YyXa, OJJICKTPUYECKHH 3apsij, Cujaa DJJICKTPUYECKOTO TOKa, JIIEKTPUUECKOE
HaIpsDKEHUE, DJICKTPUYECKOE COMPOTUBJICHUE, pPab0Ta W MOIIHOCTh AJIEKTPUUYECKOTO TOKa,
HaIPsHKEHHOCTh  DJIEKTPUYECKOTO TOJIs, PA3HOCTh TOTEHIHAJIOB, D3JEKTPOEMKOCTh, JHEpPTrus
AIEKTPUYECKOTO TOJIS, SJICKTPOABIKYIIAs CHIIA;

eCMBICT (DM3UYECKUX 3aKOHOB, TMPUHIIMIIOB, TIOCTYJATOB: MPHUHIIUIBI CYNEPIO3UIUA U
OTHOCUTENBHOCTH, 3aKkOoH [lackans, 3akoH Apxumena, 3aKOHbl JUHAMUKH HbIOTOHa, 3aKOH
BCEMHUPHOTO TATOTCHHS, 3aKOH COXpaHEHHUS UMITyJbca W MEXaHWYECKOW DHEpPruH, 3aKOH
COXpaHEHHWsI HSHEPTHMH B TEIJIOBBIX TIPOIleccax, 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsia, 3akoH Oma Juisi ydacTKa AJIEKTPUYECKOM 1enu, 3akoH J[xoyns — JleHa,
3aKoH ['yka, OCHOBHOE ypaBHEHHNE KHHETHYECKON TEOPHUH Tra30B, YPABHEHUE COCTOSIHHS UACATHHOTO
rasa, 3akoH Kynona, 3akon Oma /7151 HOJTHOM 1I€TIH; OCHOBHBIE MOJIOKEHUS U3y4aeMbIX GU3NUECKUX
TEOpUii U UX POJb B POPMUPOBAHUU HAYUHOT'O MUPOBO33PEHUS;

YMETH

® OIIMCHIBATE U OOBICHSTE:

- (u3uyecKue SIBJICHUS: paBHOMEPHOE MPSIMOJIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
NpSMOJIMHEIHOE [JBWKEHHUE, Iepelady JaBJICHUS KHAKOCTSIMU M Ta3aMu, IUIaBaHUE Tell,
mddy3uro, TEMIONPOBOAHOCTh, KOHBEKIHMIO, M3JIy4eHHE, UCIAPEHHE, KOHJEHCAIUIO, KHUIIEHUE,
IUTaBJICHUE, KPUCTAJUIM3ALMIO, JIEKTPU3ALMIO TEJ, B3aUMOJEHCTBUE IEKTPUUYECKHX 3apsiioB,
TEIUIOBOE JEHCTBUE TOKA,

- (u3uyecKue sIBIECHUSI U CBOWCTBA TEIl: JIBYDKEHUE HEeOeCHbIX Teln u
HCKYCCTBEHHBIX CIIyTHUKOB 3€MJIU; CBOMCTBA I'a30B, )KUJKOCTEH U TBEPABIX Tl

- pe3ynbTaThl HKCIEPUMEHTOB: HE3aBUCHUMOCTb YCKOPEHHUsS CBOOOJHOIO MAaJEHUS OT
Macchl MaIAI0UIET0 Tejla; HarpeBaHue ras3a Mpu ero ObICTPOM CXKAaTHM U OXJIaKJEHUE IPU ObICTPOM
paclIMpeHnH; MOBBIIICHNE JaBJIEHUS ra3a IpH €ro HarpeBaHUM B 3aKPBITOM COCYJEe; OpOYHOBCKOE
JBYDKEHUE; HJIEKTPU3ALIMIO TEJl IPU UX KOHTAKTE; 3aBUCHUMOCTb CONPOTUBJICHHUS MOJIYIIPOBOAHUKOB
OT TeMIIEpaTypbl U OCBELICHUS;

- ONHUCBIBaTh (DyHJAMEHTAJIbHBIE OIBITHI, OKAa3aBIIME CYIECTBEHHOE BIHMSIHHME Ha
pa3BuTHE (PUKKH;

® IPUBOJAUTH IPUMEPHI IPAKTUYECKOTO NPUMEHEHUS (PU3NYECKUX 3HAHUI 3aKOHOB MEXAaHUKHU,
TEPMOJIMHAMUKH U 3JIEKTPOIMHAMHUKHU B DHEPIETHKE;

® OTIpE/IENSATh XapakTep pU3NUECcKOoro Mmpolecca 1o rpaduky, radbmauie, Gopmye;

® OTUINYATh TMIOTE3bl OT HAyYHBIX TEOPHil; €1aTh BBIBOABI HA OCHOBE 3KCIIEPUMEHTAJIBHBIX
JAHHBIX; TPUBOJUTH IMPHUMEpPbI, MOKA3bIBAIOIINE, YTO HAOIIOACHUS M HKCIEPUMEHT SBIISIOTCS
OCHOBOM ISl BBIABIKEHMSI TUIIOTE3 U TEOPUM, NTO3BOJIAIOT IIPOBEPUTH UCTUHHOCTD TEOPETUUECKUX
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BBIBOJIOB, (I)I/ISI/I‘-IGCKaSI TCOpHA OAaCT BO3MOXKXHOCTDH OOBACHATL W3BECTHBIE SBICHUS Ipupoasl U
HAayY4HBIC q)aKTBI, MMPpEACKAa3bIBATh CIIC HCU3BCCTHLIC ABJICHUA,

¢ [I[PUBOJUTL MNPUMCPBI OIBITOB, HWIIIOCTPHUPYIOIIUX, YTO Ha6JHOI[eHI/I$I u SKCIICPUMCHT
CJIy’KaTt OCHOBOM JUIA BBIABHMIKXCHHUA THUIIOTE3 U MMOCTPOCHHUA HAYYHBIX Teopﬂﬁ; SKCIICPUMCHT
MO3BOJIACT MPOBCPUTH HCTHHHOCTL TCOPCTUYCCKHUX BbIBOIOB; (1)I/ISI/I‘ICCK3JI TCOpUA HacT
BO3MOKHOCTh OOBSACHSTH SIBICHUS NMPHUPOJABI U HaydHble (DakThl; (usnueckas Teopus MO3BOJISIET
MNpCACKa3bIBaTh C€HIC HCU3BCCTHBLIC SBJICHUA M HX OCO6CHHOCTI/I; npu 00BsICHEHUH IIPUPOIHBIX
SIBJICHUH HCIIOJIB3YIOTCA (1)I/I3I/I‘~I€CKI/IG MOACIN, OOJUH U TOT KE€ HpHpOI{HI)If/'I 0OBEKT WU SIBICHHUE
MOJKHO HCCIIEZIOBAaTh Ha OCHOBE MCIIOJIB30BAaHUS Pa3HBIX MOJIENEH; 3aKOHBI (PU3UKH U (U3UIECKUE
TCOPUH UMCIOT CBOH OIPCACIICHHBLIC I'PaHHUIBI IPUMCHUMOCTH

® I3MEPATh PACCTOSIHUE, IMPOMEXKYTKH BpPEMEHHU, Maccy, CUJy, HaBJE€HHE, TEMIIepaTypy,
BIQXKHOCTb BO3/lyXa, CWIYy TOKa, HANpsDKEHUE, OJIIEKTPUYECKOE CONPOTHUBIIEHHE, padoTy H
MOIIHOCTh DJIEKTPUYECKOIO TOKA; CKOPOCTb, YCKOPEHUE CBOOOJHOrO NaJeHUs; IUIOTHOCTb
BEIIECTBA, pabOTy, MOIIHOCTb, OJHEPrui0, KO3PPUIMEHT TPEHUS CKOJIbKEHUS, YACIbHYIO
TEIUIOEMKOCTh BEILECTBA, YAEIbHYIO TEILIOTY IIaBiIeHus Jbaa, DIC 1 BHyTpeHHEE COIPOTUBIICHHUE
HMCTOYHMKA TOKA; IPEACTABIIATH PE3YyIbTaThl H3MEPEHUM C Y4ETOM UX INOTPEUIHOCTEN;

® [IPUMCHATH NTOJTYYCHHBIC 3HAHUS JIS pCHICHUA (1)I/I3I/I‘~IGCKI/IX 3aaa4,

MCIOJL30BATL NPHOOPETEHHLIE 3HAHMSA U VMEHHS B NPAKTHYECKON IeATeJIbLHOCTH H
MOBCEIHEBHOM JKM3HU JLISI:

eo0ecreyeHus:  OE30MACHOCTH  JKM3HEACSITEIIBHOCTH B MPOIECCE  HCIOJIB30BAHUS
TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX AIEKTPONPUOOPOB, OLEHKU BIIMSHUSA HA OPraHW3M 4eJoBeKa U
JpYrMe OPraHU3Mbl 3arpsI3HEHHs] OKPYXKAOLIEH Cpepbl; pallMOHAJIBHOTO IMPUPOJIONOIb30BAaHUSA U
OXpaHbl OKPYKAIOILIEH Cpe/ibl;

® OTIpEe/ICIICHUs] COOCTBEHHON TO3UIIMK TIO OTHOIIEHHIO K SKOJIOTMYECKHM TpoOJieMaM H
MOBEJICHUIO B TPUPOIHOU Cpeie.

B pamkax mporpammbl u3y4deHusi ¢pu3nku Ha 0a3oBoM ypoBHe B 11 Kjacce Ha KOHell
Y4eOHOro roja yyauuecsi 10/KHbI 3HATh U YMeTh:

3HATBH/MIOHMMAThH

® CMBICIT TTOHSTUH: PU3MUECKOE SBJICHUE, TUIIOTE3a, 3aKOH, TEOPHs, BELIECTBO,
B3aMMO/ICHCTBHE, JICKTPOMAarHUTHOE TOJIE, BOJIHA, (POTOH, aTOM, aTOMHOE SIJIPO, HOHU3HPYIOIIHE
W3IyYCHUs, TUIAHeTa, 3Be3/1a, TajlakTHKa, BeenenHas;

® CMBICIT (PU3MYECKHX BEIMYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHIIa, UMITYJIbC, padoTa,
MEXaHUYECKasi JHEPTUsl, BHYTPEHHSISI SHEPTHsl, a0COIIOTHAS TeMIIepaTypa, CPeIHss KWHETHYeCKast
SHEPTHs YaCTHI] BEIIECTBA, KOJUYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JIEKTPUUCCKHIA 3apsiI;

® CMBICIT (PU3HYECKHIX 3aKOHOB KIIACCUYECKOI MEXaHUKH, BCEMUPHOTO TATOTCHHS,
COXpaHCHHUS SHEPTHUHU, UMITYJIbCA U DIIEKTPUIECKOTO 3apsijia, TEPMOAMHAMKKH, HJICKTPOMArHUTHON
uHayKuud, hotosddekra;

® BKJIaI POCCHICKHX M 3apYOCKHBIX YUEHBIX, OKA3aBIIUX HAUOOJIbIICE BIMSHAC HA Pa3BUTHE
bu3uKy;
YMeThb

® OTTMCHIBATh U OOBACHATH (PU3UUYECKHE SBICHUS U CBOWCTBA TEN: IBUKEHHE HEOECHBIX TE U
HCKYCCTBEHHBIX CITYTHHKOB 3€MJIH; CBOMCTBA T'a30B, KUAKOCTEH U TBEPBIX TET;
AIIEKTPOMArHUTHYIO MHIYKIIHIO, paCIIPOCTPAHEHHE AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA
CBETa; U3Ty4YCHUE U TIOTJIONIEHHE CBeTa aToMOM; PoTod(PPeKT;

® OTJIMYATh TUTIOTE3Bl OT HAYYHBIX TEOPHIl; 1e1aTh BHIBOJI HA OCHOBE SKCIIEPUMEHTAIBHBIX
JAHHBIX; IPUBOJAUTH MIPUMEPHI, TOKA3bIBAIOIIHE, YTO HAOIIOJCHHS 1 SKCIIEPUMEHT SBIISIOTCS
OCHOBOI1 /17151 BBIIBIKEHHUS TUTIOTE3 U TEOPUHl, MO3BOJISIOT MPOBEPUTH UCTUHHOCTH TEOPETUUECKUX
BBIBOJIOB; (hu3mueckas Teopus AaéT BO3ZMOKHOCTh OOBSICHATH U3BECTHBIC SBJICHHS MIPUPOIBI
Hay4yHbIe (DaKThI, IPEJCKA3bIBATh €IIE HEN3BECTHBIC SBICHUS;
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® [IPUBOIUTH IPUMEPHI MIPAKTHYECKOTO MCTIOIb30BaHMS (PU3MUECKIX 3HAHMIA: 3aKOHOB
MEXaHUKH, TEPMOJIMHAMUKY U 3JIEKTPOJUHAMUKYU B SHEPTE€TUKE; Pa3IMYHbIX BUJOB
AIIEKTPOMATHUTHBIX U3IIYYEHUH U pa3BUTHUS PAIN0- U TEICKOMMYHUKAIMI; KBAHTOBOU (PU3UKU B
CO3JaHUHU SJIEPHOMN SHEPIreTUKH, J1a3€POB;

® BOCIIPMHUMATDH U HA OCHOBE I10JIyYE€HHBIX 3HaHUN CaMOCTOSITENILHO OLIEHUBATh
nHpopManuio, coaepxairytocs B coodmenusx CMU, NnTepHeTe, HAydHO-TIOMYJISIPHBIX CTaThsIX;
HCII0Jb30BATL MNPHOOpeTeHHbIe 3HAHWUA W YMEHHMSl B NPAKTHYeCKOW /1esiTeJbHOCTH M
IOBCEHEBHOM KU3HM Ui oOecredeHus: Oe30MacHOCTH JKHU3HEACATENEHOCTH B TIPOIECcCe
WCTIOJIb30BAHUSI TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX 3JIEKTPONPHOOPOB, CPEACTB paauo- H
TEJIEKOMMYHUKALIMOHHON CBSI3U; OLICHKHM BIIMSHUS HA OPraHu3M 4YeJIOBEKa U JPYTrue OpraHU3MbI
3arpsi3HEHUs OKPYKaIOLEH CpeJibl; palliOHAIILHOTO IPUPOIOTIONb30BAHUS U 3AIIUThI OKpYKaroLei
Cpelpbl.
Bce aTo HEeoOxoaumo asis popmMupoBaHuUsS M pa3BUTHS HABBIKOB aHAIN3a, CPABHEHUS, 0000IIECHNUS,
CcaMOaHaJIN3a U CaMOKOHTPOJIS,, YMEHUM yCTaHaBIMBATh MPUYMHHO — CJIEACTBEHHBIE CBSI3U MEXAY
pa3IMYHBIMU (paKTaMH, yMEHUN JIeN1aTh BBIBOJIbL, OTCTAUBATh CBOIO TOUKY 3PEHHUS.

OcHoBHoOE co/iep:kaHue MPOrpaMMbl
10 kJjaacc

Hay4yHblii MeTO/ O3HAHMS NPUPOABI

®uszrka — pyHIaMeHTadbHas Hayka o npupojie. HayuHslil MeTos mo3HaHus.

MeTo/1pl HAy4HOTO HcCeoBaHus (PU3HUECKUX SIBJICHHM. DKCIEPUMEHT U Teopus B Mpoliecce
no3HaHusi npuponbl. llorpemHoctu wu3MepeHus ¢u3MyYecKux BeNUYUH. HaydHble Trumoressl.
Mopnenu ¢usnueckux sBiIeHUN. DPu3NyYecKUe 3aKOHBI U TEOPHUH. ['paHMIBI NPUMEHHUMOCTH
¢u3nyecknx 3akoHoB. dusnueckas kaptuHa Mupa. OTKpbITHA B (DU3HMKE — OCHOBA Iporpecca B
TEXHHUKE U TEXHOJIOTUU MPOU3BOJICTBA.

Mexanuka

Cuctembl otcuera. CKaJlsipHbIE W BEKTOPHblE (M3UYECKHE BEIMYMHBL. MexaHuueckoe
IOBYOKCHUE M €ro BHIbl. OTHOCHTEIBHOCTh MEXAHUYECKOTO IBH)KEHHUS. MIHOBEHHAs CKOpPOCTb.
Yckopenue. PaBHOyCKOpEHHOE IBWXEHUE. [[BMKEHUE MO OKPYKHOCTU C MOCTOSIHHOM MO MOYJTIO
ckopocThlo. IIpuHnun otHOCUTENBbHOCTH I anuiies.

Macca u cuna. 3akoHbl AuHamMHKH. CrnocoObl u3MepeHus cuil. VHepuuanbHbIE CHCTEMbI
oTcueTa. 3aKOH BCEMUPHOTO TATOTEHUS.
3aKkoH coxpaHeHUs ummynbca. Kunerndeckas sHeprus u pabota. [loreHiuansHas sHeprus tena B
rpaBUTallMOHHOM 1oJie. lloTeHumanbHas s3Heprust ynpyro JaeOopMHUpPOBAaHHOIO Tejla. 3aKOH
COXPAHEHHUS MEXaHUUYECKON SHEPIHH.

JdeMoHcTpanun

3aBUCHUMOCTh TPAEKTOPHUHU OT BEIOOpA OTCUETA.

[Tanenue Ten B BO3/IyXe U B BaKyyMe.

SIBneHue nHepuuu.

H3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT Ae(hOpMaIIHu.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.
JlabopaTopHbie padoThl

ONoa~wWNE

N3yyenune 3aKk0Ha COXpAHEHUS MEXAHUYECKOM YHEPTUU.
MoaekyasipHas (pusuka

MOJ'ICKyJ'U{pHO — KHHCTHUYCCKAA TCOPpHUA CTPOCHUA BCIICCTBA U €€ OKCIICPUMCHTAJIBHBIC
OCHOBAaHUA.
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AOcomoTHas TemrepaTypa. Y paBHEHHE COCTOSIHUS UACaTbLHOTO ra3a.

CBs13p cpefHEH KHHETMUYECKON SHEPruM TEIUIOBOIO JIBKEHUS MOJIEKYJI C aOCOJIIOTHOM
TEMIIEpaTypOHu.

CrpoeHue )KUAKOCTEN U TBEPABIX TEI.

Buyrpennsis sHeprus. PaGora u Temsomepeaya Kak CHocoObl HM3MEHEHHS BHYTPEHHEU
sHepruu. IlepBblif 3aKOH TepMOAMHAMHKH. [IpUHLIMIBI NEHCTBUA TEIUIOBBIX MamuH. [IpoGiembl
TEIUIODHEPTETUKH U OXPaHa OKPYKAIOIIEH CPEebl.

JdeMoHcTpanuu

Mexannyeckasi MoJielb OPOYHOBCKOTO JIBUKECHHUSL.

N3meneHnue naBieHus raza ¢ UI3SMEHEHHEM TEMIIEPATyphl IPU OCTOSTHHOM 00BbeMeE.
W3menenne oObema ra3a ¢ I3MEHEHHUEM TeMIIepaTyphl IIPH ITOCTOSTHHOM JIaBJIICHUH.
N3menenne o0beMa ra3a ¢ '3MEHEHUEM JIABJICHUS MIPH ITOCTOSTHHOM TeMIeparType.
YCeTpoiCTBO rUrpOMETpa U IICUXPOMETPA.

Kpucrannnaeckue u amop@Hsbie Tena.

Mogenu TEeIIoBbIX ABUTATENEH.

Nogogk~wdpE

JlabopaTopHble padoThI
OnsiTHas npoBepka 3akoHa ['eii-JIroccaka.
DJIEeKTPOANHAMUKA

ONEeMEHTapHbIN SJIEKTPUYECKUN 3apsl. 3aKOH COXpPaHEHUs JJIEKTPHUYECKOrO 3apsiad. 3aKOH
Kynona. Onekrpuueckoe mosie. Pa3zHocTh mnoTeHnmManoB. VICTOYHMKM MOCTOSIHHOTO —TOKA.
OnekTpoABrKymas cuia. 3akoH Oma I MOJHOW AJIEKTPUYECKOM LeNH. DJIEKTPUYECKUH TOK B
MeTajjiax, JIEeKTPOJINTaX, ra3ax u Bakyyme. [lonynpoBoiHUKH.

JdemoHcTpauuu
1. DnexTpuzanms Tel.
2. DneKkTpoMmerp.
3. DHeprus 3apsHKEHHOTO KOHAEHCATOpa.
4. DIeKTpOU3MEPUTEIbHBIE TPHOOPHI.

JlaGopaTopHblie padoThI

1. W3ydeHue mocieqoBaTeabHOTO U MapauIeIbHOTO COEAMHEHUS TPOBOJHUKOB.
2. Wsmepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

JKcnepuMeHTAIbHAS (PU3NKA

OHBITI)I, HUIUTIOCTPUPYIOIIHUEC U3YUACMBIC SIBJICHUA.
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[Ipunoxenue 2

TemaTu4yeckoe IIIAHUPOBAHUE

10 xiacc
Ne Tema Komnyec OcHOBHOE coziepKkaHne XapakTepucTruKa OCHOBHBIX
/11 TBO BHJIOB JIEATEILHOCTH
4acoB 00yyarouxcs
(Ha ypoBHE y4EOHBIX
JeNCTBUIN)
Pasznen 1. Beenenue (1 yac)

1 Uro u3yyaet pusuka. 1 Yro Takoe  HayuHblli | POpMHUPOBATH YMEHUS
dusnyeckue sBICHUSI. MeToj Tmo3HaHus? UTo W | MOCTaHOBKHU nenei
HaGnrogenust v onbITHI. KaK U3yJaer Qpu3uka. JIeSTeTbHOCTH, TIAHUPOBATH

['panuipl MPUMEHUMOCTH | COOCTBEHHYIO JACSTEIBHOCTD
bu3nIecKnx 3aKOHOB. | JJIA JIOCTHKCHHS
CoBpeMeHHas ~ KapTHHA | TOCTABJICHHBIX esnen,
Mupa. Hcnonws3oBanue | pa3BuBaTh CIOCOOHOCTH
bu3NIeCKX 3HAHUH SICHO U TOYHO M3J1aratb CBOU
Y METOJIOB. MBICITH. [Tpon3BouTH
U3MEPEHUS buznyecKkux
BEJINYMH. Brickas3biBaTh
TUTIOTE3bI UIST  OOBSICHEHUS
HaOJIFOJaeMBIX SIBJICHUIA.
[Ipennarate MOJIEIIU
SIBJICHUM. VYka3bIBaTh
TPAHUIIBI MIPUMEHUMOCTH
(U3UYECKUX 3aKOHOB.
Paznen 2. Mexanuka (10 yacos)

2 Mexanuueckoe 1 OcHoBHas 3amayda [IpencraBisaTh
IBIKeHUE. Buibl MexaHuku. Kunemaruka. MEXaHUYECKOE  JBUKEHUE
JBKCHUN U UX Cucrema orcuéra. Tena YpaBHEHUSMH
XapaKTEPUCTHKH. MexaHudeckoe 3aBUCMMOCTH KOOpIMHAT |

JBIDKCHHE, €T0 BUBI U MPOCKIIUHA  CKOPOCTH  OT
OTHOCHUTEIILHOCTb. BPEMCHH. [IpencraBisTh
N MEXaHHYECKOE  JBUKEHUE
3 PaBHOMepHOE nBMXKEHHE | 1 [IpssmonuHEHOE
Tena rpadgukaMu
ten. CKOpoCTb. pPaBHOMEPHOE JIBUKECHHE.
3aBUCUMOCTH KOOpAMHAT U
YpaBHeHue CKopoCTb paBHOMEPHOTO .
MPOCKIUHA  CKOPOCTH  OT
PaBHOMEPHOTO neuxkeHus. [1yTp,
BpPEMEHH. Omnpenensars
nBuxkeHus. ['paduxu nepeMeIicHue, . .
. KOOPJWHATHI, IPOUJICHHBIN
MPSMOJTMHEHHOTO KOOPJMHATA TPH
MyTh, CKOPOCTh U YCKOPEHHUE
nBuxkeHus. Pemenue pPaBHOMEPHOM JIBUKEHHH.
Tena 1o YpaBHEHUSAM
3a/1a4 1o TeMe ['paduku 3aBUCUMOCTH
3aBUCHMOCTH KOOpPJMHAT H
«YpaBHEeHHE CKOPOCTH, NepeMELIECHUS .
MPOEKUUNA  CKOPOCTH  OT
PaBHOMEPHOTO U KOOPJMHATHI OT
BpemeHH. [Ipuobpect ombIT
TIBUKCHHS BpPEMEHH MPU
paboTel B Tpymme  C
PaBHOMEPHOM JIBUKEHHH.
BBITIOJTHEHHEM  Pa3IUYHBIX
CBsi3b MEXY o
COLMATIBHBIX POJIEH.
KUHEMaTUIeCKUMU
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BCJINYHHaMMU.

CkopocTb npu
HEpPaBHOMEPHOM
JBHKCHHUN
IIpssmMonmHenHOE
PaBHOYCKOPEHHOE
JBHKCHUE.

MrHoBEHHasI CKOPOCTb.
CpenHsst CKOpOCTb.
BexTopHble BETMUMHBL U
ux npoekuuu. CroxxeHue
CKOpOCTEN. Y CKOpEHHE,
€AMHULIBI U3MEPEHHUSL.
CkopocTb ipu
MPSAMOJIMHENHOM
PaBHOYCKOPEHHOM
JIBYDKCHUH.

Pemrenue 3agad mo reme
«IIpsmonmHelHOE
JBUKECHUE

Yckopenune. YpaBHeHUs
CKOpPOCTH H
nepeMeneHus npu
IPSIMOJIMHETHOM
PaBHOYCKOPEHHOM
JBUKEHUMU.

KounTtponsHas pabota
Nel o Teme
«Knnematnka

[IepBs1it 3ak0oH HproToHA
Btopoii u TpeTtnit
3aKoHbI HproTOHA

Yto u3zy4aeT qJuHaMHKA.
BzaumonelicTBue Tel.
Ucropus otkpeiTus |
3akoHa HrroToHA. 3aKkoH
uHepiuu. Beroop
CUCTEMBI OTCUETA.
NuepumanbsHas cucrema
OTCUeTa.
Bzaumonerictue. Cuia.
[TpuHIIUI CyTepIIO3UITUN
cun. Tpu Buza cui B
MexaHuke. Jlunamomerp.
N3mepenune cu.
Nuepuusi.

CrnoxeHue CHl.

W3mepsats  maccy — Tena.
N3mepars CHJIBI
B3alMOJEUCTBHS TEI.

BbluucisaTe 3HaYeHUs CHI
[0 M3BECTHBIM 3HAYECHUSIM
MacC B3aMMOJACHCT-BYIOIINX
Tl W HUX  YCKOPEHHII.

Boruncnsath 3HAYECHUS
YCKOpPEHHI Tel o
U3BECTHBIM 3HAYEHUSIM

JIEHCTBYIONIMX CHUJI M Macc
TeN.

Nmnynsc. Ummynse
Tena. 3aKOH COXPaHEHMUsI
UMITyJIbCa CHJIBI.

[Tepenaua ABUKEHUS OT
OJIHOTO Tela APYromy mpu
B3aUMOJICHCTBHH.
Hmnynbe Tena, IMITYIJIbC
CHJIBL. 3aKOH COXPaHCHUS
UMITyJIbCA.

[TpumeHsTH 3aKOH
COXpaHEHUS UMITyJabCca IS
BBIYHUCIICHUS U3MEHEeHUI
CKOpOCTEHl Ten Tmpu UuX
B3aMMO/ICHCTBUSX.

PaGoTa cuibl.

MexaHuyeckasi JHepTHst
Tena: MoTeHIHaIbHas U
KMHETUYECKasi JHEPTUH

Yrto Takoe MexaHU4YecKas
pabota? PaboTa cuisbl,
HaIpPaBIIEHHOW BJIOJIb
nepeMenieHus U Mo
YIJIOM K MEPEMEIICHUIO
Tesia. MOILIHOCTS.
BripaskeHne MOIHOCTH

Bbruncnsate paboty cun u
U3MEHEHHE  KHHETUYECKOU
JHEpruM Tena. Beluucmars
MOTECHIIMAIBHYI0  DHEPIHIO
TeJI B  T'PAaBUTALMOHHOM
mhoJe. Haxomuts
MOTECHIUAIBHYI0  DHEPIHIO
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4yepe3 CULy U CKOPOCTb.

ynpyro 1e(opMHpOBaHHOTO
Tea o U3BECTHOU

10 3aKOH COXpaHEHUs 1 CBs13b Mex 1y paboToil u
o nedopManii U JKECTKOCTH

SHEPTrUM B MEXaHUKE SHEpPTHUeH, rena. IIpEMEHATS  3aKOH
HMOTCHIHMANbHAA 1 COXpaHEHUsT MEXaHUYECKOU
KMHETHYECKasi JHEPTUU. JHCPIMH [PH  PACYETax
3aKOH COXpaHEHHUS

pe3ynbTaToOB
HCPTHH. B3aUMO/ICVCTBUI Tl

11 KonTponbnas pabora 1 IPaBUTALMOHHBIMU  CUJIAMH
Ne2 o reme «3aKkoHBI U CUJIaMu yIIPYrOCTH.
COXpaHEHUs B
MEXaHUKE»

Pa3nen 3. Mogiexyasipuas ¢usuka (9 yacon)

12 Crtpoenue BemecTna. 1 OcHOBHBIE BrinonHsaTe
Mounekyna. OcHOBHBIE [IOJIOKEHUS MKT. DKCIIEPUMEHTBI, CIIyXKallHe
nosoxxennss MKT Macca OnbITHBIE 000CHOBaHUIO
Monekyi. KonnuecTa MOTBEPKICHUS MOJIEKYJISIPHO-

BEIIIECTBA MKT. OcHoBHas KMHETUYECKON TEOPUHU.
3agaya MKT. Orenka Paznmnyats OCHOBHEIE
pa3sMepoB  MOJIEKYII, MIPU3HAKU Moenen
KOJIUYECTBO CTPOCHHS Ta30B, XUIKOCTEH
BEIIIECTBA, Y TBEPJIBIX TEI.
OTHOCHTEIbHAS
MOJIEKYJISIpHAsT Macca,

MOJISIpHAst Mmacca,
4ucao ABOrajpo.

13 WUneanpusiii raz 8 MKT. 1 W neanbHblii ras. Pemarts 3agaun ¢
OCHOBHOE ypaBHEHHUE OCHOBHOE ypaBHEHHUE MPUMEHEHUEM OCHOBHOTO
MKT MKT. CBs3b naBieHHS CO | YPAaBHEHUSI MOJIEKYJISIPHO-

CpeHEeW KUHETUYECKON KMHETUYECKON TEOPUU T'a30B.
SHEpPrueu MOJIEKYJ.

14 Temmepatypa u 1 Tennonepenayva. PacriosnaBath TEIIJIOBBIC

TEIIOBOE PABHOBECHE. TeMmmepaTypa U TeEIIOBOE| SIBJICHUS u O0OBSACHATH
paBHOBECHE, OCHOBHBIE  CBOWCTBAa WJIU
U3MEPEHHUE TEMIIEPATyphl, | YCIOBUSA MPOTEKAHUS HTHX
TEPMOMETPBI. SIBJICHU.

15 OcHoBHbIE 1 VYpaBHeHue cocrosiHus | OnpenensTh napameTpbl
MaKpOIlapaMeTphl raza. rasa. VYpaBHeHue | BemiecTBa B Ta3000pa3HOM
VYpaBHEHHE COCTOSHUS MeneneeBa - | COCTOSSHUM Ha OCHOBAaHHMHU
UJIeaNbHOTO Tasa. Knaneiipona. 3aKoH | ypaBHEHHUs MJI€aJbHOTO ra3a.
["a30BbIE 3aKOHBI ABorajpo. [IpencraBnsate  rpadukamu

N3onponeccsr: M30IPOLECCHI.
U300apHBIA, W30XOPHBIH,
U30TEPMUYECKU .

16 Haceimennsiii nap. 1 ArperarHble 3mepsTs BJIAYKHOCTh
3aBUCUMOCTh coctosiHuss ©  (ha3oBbIE | BO3IyXa.

HACBIIIEHHOTO Mapa OT nepexonsl. Vcnapenue u

Temneparypsl. Kunenue. KOH/JICHCALUS.

Bnaxxnocts BO31yxa HacprmeHnsiin "

HEHACBIIIEHHBIN nap.
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Kunenme. 3aBuCHMMOCTB
TEMIIEPATypPhl KUTICHUS OT
napienus. [lapunanbHoe
JaBlIeHHEe. AOCOIIOTHAS U
OTHOCHUTEIIbHAS
BIIQXKHOCTH BO3/IyXa.
3aBUCHUMOCThL BIIQXKHOCTHU

oT TEMIIepaTypHlI,
CHoCOObl  OIpeneNeHUs
BJIQYKHOCTH.
17 Kpucrannuueckue n 1 Kpucramnmueckue tena. | Ilonumars IIPOTEKaHUE
amop(dHEIe Tena. AHU3ZOTpOTIHSL. MpEeBpalleHUN  arperaTHbIX
AmopdHbIe Tena. | cocrosHui.  Pacno3naBath
ILnaBnenue U | pa3HULly MEKITY
OTBEp/ICBaHUE. KPUCTAJUTMYECKUMU u
aMOp(HBIMH TEJIAMHU.

18 Buyrpennss sHeprus u 1 Bnyrpennss sHeprus. PaccunThiBaTh  KOJIMYECTBO
pabota B CrniocoObl U3MepeHus TEIUIOThI, HEOOXOIUMOM ISt
TEPMOJMHAMUKE BHYTPECHHEH dHEPTHUH. OCYIIECTBIICHUS 3aJaHHOTO
KonndecTBo TEMIOTHI 1 Buyrpennsis sneprus Mpo1ecca ¢ TeronepeIadei.
yaenbHas UJICATBHOTO Ta3a. PaccuuteiBaTh  KOJMYECTBO
TertoeMKocTh. [lepBbIit Boruncnenue paGoTel pu | TEMIOTHI, HEOOXOIUMOM ISt
3aKOH TEPMOIUHAMUKHI 1300apHOM IpoIiecce. OCYIIIECTBIIEHUSI  Tpolecca

['eomeTpuueckoe MpEBpaIICHUs] BEIIECTBA W3
TOJIKOBaHHE PaOOTHI. OJHOTO arperaTHoro
DU3NYECKUN CMBICTT COCTOSIHUS B JIPYyroe.
MOJIIPHOM Ta30BOM PaccunthiBaTh  M3MEHEHUSA
MOCTOSIHHOM. BHYTPEHHEN HSHEPruM Tell,
pabory w nepeIaHHoe
KOJIMYECTBO  TEIUIOTHI  Ha
OCHOBaHMHU IIEPBOrO 3aKOHA
TEPMOJUHAMUKH.

19 [TpuHnunm neicTBus 1 [TpuHIUn AeCTBUS

TEIUIOBBIX JIBUraTeseH. TEIJIOBBIX JBUTATENECH.
JABC. Huzens. KI1J] Ponb XonoaunpHUKA.
TEIUIOBEIX IBUTraTelIEH. KII/] rermoBoro
Pewrenune 3anau JIBUTATES.

MakcumanbHO€ 3HaUeHUE
KIIJ] TenaoBBIX
IIBUTATEJIEH.

20 KontponbHas padoTa 1
Ne3 o Teme «OCHOBBI
TEPMOJUHAMUKI

Pa3nen 4. daexkrpoannamuka (14 yacon)

21 Yto Takoe 1 DIEeKTpOAMHAMUKA. BEIMUCIATE CHITBI
ANEKTPOIMHAMHUKA. DIIEKTpOCTaTHKA. B3aUMOJIECHCTBUS TOUEUHBIX
Crpoenue aToma. DIIEKTpUUYECKH 3apsi, ANEKTPUUECKUX 3apsI/IOB.
DIEKTPOH. JIBa 3HaKa 3apsJi0B.

Dnektpusanus ten. /Ia
poja 3apsioB. 3aKOH

DnemMeHTapHbIN 3apsl.
DnexTpu3anus Tel U ee

17




COXpaHCHHUS

AIEKTPUYUECKOTO 3apsi/a.

OOBsicHEeHue TpoIiecca
AIIEKTPU3ALINH TEIl.
3akon Kynona

IMPUMCHCHUC B TCXHUKE.

22 DIEKTPUUYECKOE TOJIE. DNeKTpUIeCcKoe noJie. | BBIYHCIATH HANPSHKEHHOCTD
HanpsixeHHOCTB OcHoBHbIE CBOMCTBA | JIEKTPUYECKOIO MOJIS
AIEKTPUUECKOTO TTOJISL. AIIEKTPUUECKOTO MOJIS. | TOYEHYHOTO DJIEKTPUUECKOTO
[TpunIMn HanpsoxeHHocTh 3apsiza.

CYIIEPITO3UIINH TIOJICH. AIIEKTPUUECKOTO TOJIS1.
[IpuHIMn cynepno3uuuu
HIOJIEH.

23 ITorenimanpHas PabGora npu | BeraucnsaTe nmoTeHyan
SHEPTHUsl 3aPSKEHHOTO MepeMeNnIeHuu 3apsiia B | DJIEKTPUUYECKOTO MO
Tena B OJHOPOJTHOM OJHOPOJTHOM OJIHOTO ¥ HECKOJIbKUX
AIEKTPOCTATUUECKOM AIEKTPOCTATHUYECKOM TOYEUHBIX JIEKTPUUECKUX
noze. [lorennman oJIe. [loTennmansHas | 3apsAa0B.
AIEKTPOCTATUUECKOTO SHEPTHS TOJIAL.

OJIS1 ¥ Pa3HOCTh
MTOTEHITUAJIOB.

24 Konnencaropsr. OJIeKTprUYecKass €MKOCTh | BBIUMCIATH SHEPIruto
Haznauenwe, MIPOBO/THUKA. AIEKTPUIECKOTO TIOJIS
YCTPOWCTBO U BHUJIbI KonneHncarop. Bunbl | 3apskeHHOTO KOHJAEHCATOPA.
KOHJICHCATOPOB. KOHJIeHCATOPOB. EMKOCTB

IJIOCKOTO  KOHJEHCATOopa.
OHeprusi  3apsHKEHHOTO
KOHJIEHCATOPA.
[Ipumenenue
KOHJIEHCAaTOPOB.

25 KonTtponbHas padoTa
Ned o Teme «OCHOBBI
ANEKTPOCTATUKU

26 DIJIEKTPUYECKUH TOK. DIIEKTPUUYECKUI TOK. | BBINOJTHATH pacyeTsl CUil
Cuna Toka. YcnoBus VYcnoBusi CymiecTBOBaHMS | TOKOB M HANPSKEHUU Ha
CYyILLECTBOBAHUS TOKA. 3IEKTPUYECKOTO TOKa. | YYaCTKaX JIEKTPHUUECKUX
3akoH OMa Jy1s yyacTka Cuna Ttoka. [JlelicTBue | Leneu.

LIETIH. TOKA. CornpoTuBIiieHue.
3akoH Owma [uis ydacTka
LETIN. Enununa
CONIPOTHUBIICHUS,
yZEJIbHOE
COIIPOTHUBIICHHUE.

27 3aBUCUMOCTh VY nenbHoe BhInoaHATE pacuersl
CONIPOTHUBIICHHUS OT COIIPOTHUBIICHHE, CONIPOTHUBIICHUSI IPOBOJHUKA
F€OMETPUUECKHUX napameTpbl IPOBOJIHUKA. | M3 JaHHOTO MaTepHaa.

pasMEpoOB IMPOBOJHHUKA.
IlocnenoBarenbpHOE U
napajiyieJIbHOC
COCAUMHECHUC
IIPOBOAHUKOB.
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28

PaGora 1 MoLIHOCTH

QJICKTPUYCCKOT'O TOKA.

Pabora  TOKA. 3akoH
Jxoyns - Jlenua.
MoimHocTs TOKA.

N3MepaTs MOIITHOCTH
AIEKTPUUYECKOTO TOKA,
MPOU3BOJAUTH PACUETHI IPU
MIOMOIIY PA3JIMYHbIX
dbopmyn paboThI 1
MOIIHOCTH. Bprunciisite
KII.

29 SJIC. 3akon Oma jis Hctounnk toka. | 3mepsats DJ1C u

IIOJTHOW LIETIH. CropoHHue CUJIBL. | BHYTPEHHEE COIIPOTUBIICHUE
[Ipuposa CTOPOHHUX CHJI. | UCTOYHHMKA TOKA.
OJIC. 3akon Owma s
MOJIHOM LEIH.

30 KontponsHas pabora
Ne5 no Teme «3akoHbI
MMOCTOSTHHOTO TOKa»

31 DnexTpuyeckas [IpoBogHUKH Hcnonb3oBatk 3HaHUS 00
MIPOBOIUMOCTD AIEKTPUIECKOTO TOKa. | DJIIEKTPUUYECKOM TOKE B
pPa3IUYHBIX BEIIECTB. [Ipupoa MEKTPUIECKOTO | Pa3IMYHBIX cpefax B
3aBUCHUMOCTH TOKa B METaJIax. MTOBCETHEBHOM KU3HU IS
COTIPOTUBIICHUS obecrieueHns 6€30MacHOCTH
MPOBOJIHUKA OT pu OOpaIIeHNH C
TeMIIEePaTypHI. MpUOOpaMU U TEXHUYECKUMU
CBepXnpoBOIUMOCTb. YCTpOKCTBaMH,

N JUTSI COXpaHEHUS 3I0POBBS 1

32 DIEeKTPUUYECKUMA TOK B [ToynmpoBOIHUKH, ux

COOJTIOICHUSI HOPM
MOJTyNPOBOIHUKAX. CTpoeHue. DNEeKTPOHHAs U 5KOJOMIHYECKOrO TOBECHIA
DneKTpUYeCKuil TOK B JBIPOYHAsk MPOBOIUMOCTb. .
B OKpY)Karollen cpene.
Bakyyme. DJIT TepMonnekTpoHHAas
smuccua. OTHOCTOPOHHSS
MPOBOJUMOCTb. Hwuom.
DJIEKTPOHHO-Ty4YeBast
TpyOKa.

33 DJIEKTPUYECKUI TOK B DJIEKTPUYECKUI paspsia B
razax. raze. Monwuzamus rasa.
CamocTosITeNIbHBIN U [IpoBoIMOCTH rasos.
HECAaMOCTOSTEIIbHBIN HecamocTosiTenbHbli
paspsibl. paspsij. Bune

CaMOCTOSITEIBHOTO
ANEKTPUYECKOTO paspsa.
34 DNEeKTpUUYECKU TOK B PactBopsl u  pacmiiaBbl

KHUIKOCTAX.

JNEKTPOJIUTOB.
DIIEKTPOIU3. 3akoH
®dapanes.
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KaJICHIIapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHHE

[Tpunoxenue 3

10 xinace
No HaszBanue paszaena Konuue Tun ypoxka Jara [ara
n/m Tema ypoka CTBO no riany | akruuec
4acosB Kast
Pasznen 1. Beenenue (1 yac)
1. | Yro usyuaer pusuka. Pusnyeckue 1 KoM6uHmpoBaHHbIH
siBJIeHUsT. HaOMIOICHHSI M OTIBITHI. YPOK
Pa3nen 2. Mexanuka (10 yacoB)
2. Mexannueckoe apimkenue. Buanl 1 KomOunnpoBaHHBII
JBUKCHUH U UX XapaKTEPUCTUKH. YPOK
3. PaBHOMEpPHOE IBHKEHHE TEN. 1 KoM6unmnpoBaHHbIi
CkopocTh. YpaBHEHUE YPOK
PaBHOMEPHOTO JIBFKCHUSI.
I'paduku nmpsMonrHEHHOTO
nBukeHus. Pemenue 3amaq no
TeMe «YpaBHEHHE PAaBHOMEPHOTO
JBUKCHUS
4, CxopocTh TIpy HEPABHOMEPHOM 1 KomOuanpoBaHHBII
nBkeHnu IIpsamonunennoe YPOK
PaBHOYCKOPEHHOE JIBHKEHUE.
5. Pemrenue 3agay mo reme 1 KomOuHMpoBaHHBII
«IIpAMOIMHENHOE TBUKEHUE» YPOK
6. Kontponbnas padorta Nel mo teme | 1 YPOK KOHTPOJIS,
«Kunematuka» yueTa U OLIEHKH
3HaHUM, YMEHUU U
HABBIKOB
7. [TepBrriii 3akoH HeroTona Bropoii 1 KomOuHMpoBaHHBII
U TpeTuil 3akoHbl HproTOHA YPOK
8. | Umnynec. UMnynec Tena. 3akoH 1 KomOnHupoBaHHbIH
COXPAaHEHHUS UMITYJbCa CHIIBI. YpOK
9. | Pabota cuibl. Mexannueckas 1 KomOrHupoBaHHbIiH
SHEprus Tena: NOTEeHIUATbHAS U YpOK

KHHCTHUYCCKAsd SHCPIruu
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10.

3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe

KoMOuHMpoBaHHbIi
YPOK

11. | KontponbHas padota Ne2 mo treme YPoK KOHTpOJI,
«3aKOHBI COXpaHEHMUSI B yueTa U OLIEHKH
MEXaHUKE» 3HaHUM, YMEHUH U

HaBBIKOB
Pa3nen 3. Mogekyasipuas ¢pusuka (9 yacon)

12. | Crpoenue BemectBa. Mosekyra. KoMOuHupoBaHHbI
OcnoBHble nonoxenus MKT YPOK
Macca monekyn. Konunuectsa
BEIECTBA

13. | Uneansusrit ra3 B MKT. OcHoBHOE KoMOunmpoBaHHbIH
ypaBHeHne MKT YPOK

14. | Temmneparypa u TEMJIOBOE KoMOuHmnpoBaHHbIH
paBHOBECHE. YpOK

15. | OcHOBHBIE MaKpOMaApaMETPhI Taza. KomOunnpoBaHHBII
VYpaBHEHHE COCTOSHUSA YPOK
HJICANBHOTO Ta3a. ['a30BbIe 3aKOHBI

16. | HacwimenHsrnii map. 3aBUCUMOCTb KoM6unmnpoBaHHbIi
HACBIILIEHHOTO Mapa OT YpOK
temnepaTtypbl. Kunenue.

Brnaxxnocts Bo3ayxa

17. | Kpucrannmuyeckue u aMopdHbIe KomOuanpoBaHHBII
Tena. YpOK

18. | BuyrpenHss sHeprus u padbora B KomOuanpoBaHHBII
tepmoauHamuke KonnyecTBo YpOK
TEIUIOTHI U yJelIbHAs
TEIJI0EMKOCTh. [1epBrIil 3aKk0H
TEPMOIUHAMHUKHU

19. | IlpuHOMD AEHCTBUS TEIIOBBIX KomOuHMpoBaHHBII
nsurareneit. JIBC. JInzens. KIT[] YpOK
TEIJIOBBIX ABUraTeneil. Pemenune
3a/a4

20. | KontponbsHas padota Ne3 o Teme YPOK KOHTPOJI,
«OCHOBBI TEPMOJIUHAMUKI» yueTa U OLIEHKH

3HaHUH, YMEHUU U
HABBIKOB
Pa3nen 4. Daexkrpoannamuka (14 yacoB)

21. | Yo Takoe >MeKTpOANHAMHUKA. KomOnHupoBaHHbIH

Crpoenne atoma. DIEKTPOH. YPOK

aﬂeKTpI/IBaHI/IH TCII. I[Ba poaa
3apsA0B. 3akoH COXpaHCHHUA
QJICKTPUYCCKOTO 3apsaa.
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OOBscHEHUE TpoIiecca
anekTpuzanuu ten. 3akoH Kynona

22. | Dnexrpuueckoe moe. KomOunupoBaHHbIH
HanpsikeHHOCTD 3JIEKTPUYECKOTO YpPOK
noJist. [IpuHIMI cynepno3unuu
HIOJIEH.

23. | IloTeHumanbHas SHEPTHUs KoMOuHupoBaHHbI
3apsHKEHHOTO Tella B OJJHOPOIHOM YpPOK
AIIEKTPOCTATUYECKOM TI0JIE.

[ToreHuman 3IeKTPOCTaTUYECKOTO
OJISL ¥ Pa3HOCTh MOTCHIINAJIOB.

24. | Konpnencatopsl. Haznauenue, KoMOunmpoBaHHbIi
YCTPOMCTBO U BUJBI YPOK
KOH/ICHCAaTOPOB.

25. | KontponbHas pabora Ned o teme Ypox KOHTpOJI,
«OCHOBBI DJIEKTPOCTATHKI ydeTa U OLEHKU

3HaHUH, YMEHUU U
HaBBIKOB

26. | Dmexrpuueckuii Tok. Criia ToKa. KomOnHMpoBaHHEIH
YcmoBus cymecTBOBaHUS TOKA. YPOK
3akoH OMa 1 ydacTKa [Eenu.

27. | 3aBUCUMOCTH CONPOTUBIICHUS OT KomOuanpoBaHHBII
reOMETPUYECKUX Pa3MEPOB YPOK
npoBojHUKa. [locnenoBaTensHoe U
napajiesIbHOE COeTUHEHNE
IIPOBOJTHUKOB.

28. | Paborta 1 MOIITHOCTH KomOuanpoBaHHBII
JIEKTPUUYECKOTO TOKA. YPOK

29. | DIC. 3akon OMa 1151 TTOTHOM KomOuHnpoBaHHBII
L. YPOK

30. | KontponbsHas padota Ne5 o teme YPOK KOHTpOJIS,
«3aKOHBI IOCTOSTHHOTO TOKay yueTa U OLIEHKH

3HaHUM, YMEHUU U
HaBBIKOB

31. | Dnekrpuyeckas MpoBOJIUMOCTb KomOuHMpoBaHHBII
pa3IUYHbIX BEIIECTB. YpPOK
3aBUCUMOCTb COIPOTUBIICHUS
MIPOBOJIHUKA OT TEMIIEPATYPBHI.

CBepXnpoBOIUMOCTb.

32. | Dnexkrpuueckuii TOk B KomOnHupoBaHHbIH
MOJTyITPOBO/IHUKAX. YpPOK
DNEeKTpUUECKUI TOK B BaKyyMe.

OJIT
33. | Dnexkrpuueckuii TOK B rasax. KomOuHupoBaHHbIiH
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CamocTosTenbHbIN U YPOK
HECaMOCTOSTEIIbHBIN pa3psbl.
34. | DnexTpuuyecKuii TOK B )KUAKOCTSIX. KoMOuHMpoBaHHbIH
YPOK
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OcHoOBHOE co/iep:xkaHue MPOrpaMmbl
11 kjaacc

JIEKTPOANHAMUKA (TIPOJ0JIKEHHE)

MarnutHoe noJie Toka. Maaykuust marautHoro noist. Cuna Amnepa. Cuna Jlopeniia.
Camounaykuus. UHAYKTUBHOCT. DHEPrHsl MarHUTHOTO 110J11. MarHuTHbIE CBOICTBA BEILIECTBA.
DneKTpoBUraTesb. 3aKOH 3JIeKTpOMarHUTHON UHAyKIuH. [IpaBuno Jlenua. MHayKnmoHHbIN
reHepaTop AJIEKTPUUECKOrO TOKA.

JdeMoHcTpanuu
1. MarautHoe B3auMO/IEHCTBHE TOKOB.
2. OTKJIOHEHHE AIEKTPOHHOTO ITy4Ka MAarHUTHBIM TI0JIEM.
3. MarnuTHas 3ammich 3ByKa.
4. 3asucumocts JJIC MHAYKIIUU OT CKOPOCTU U3MEHEHHUSI MarHUTHOTO MTOTOKA.

JlabopaTopHble padoThI
1. HaOmromeHue aeiicTBUS MarHUTHOTO IIOJIS HA TOK.
2. VI3yudeHwue SIBICHHS ICKTPOMArHUTHOW WHYKIIHH.

JIEKTPOMATrHUTHbIE K0JIeOaHUsI H BOJTHBI

Konebarenbubiit KoHTYp. CBOOOJHBIE M BBIHYXJIEHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.
'apMoHMUecKHe dIEKTPOMArHUTHBIE KoJIeOaHUs. OJEKTpUYeCKuid pe3oHaHc. [Ipou3BoacTBo,
nepeaya v noTpedieHue MEeKTPUIECKON IHEPTUH.

DNeKTpOMarHUTHOE ToJie. DNEeKTPOMarHuTHbIe BOIHBI. CKOPOCTh 3IEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJH. [IpUHIIMIIBI paAnOCBS3U U TEIEBUICHHUS.

Ckopocth cBeTa. 3akOHBl OTpaK€HUS W TMpesiomyieHusi cBera. MHTepdepeHus cBera.
Hudpakuus csera. Judpakunonnas pemerka. [lonspuszanus ceera. Jucnepcust cBera. JIMH3BI.
®dopmyiia TOHKOU JTUH3BI. ONTHYECKHE TPHUOOPHI.

[ToctynaTtel crenuanbHOM TEOPUM OTHOCUTEIBLHOCTH. [losiHas sHeprus. DHEPrusi MOKOs.
PenstuBuctckuii ummynbc. JlepexT macc u d3HEprus CBSI3M.

JdemoHcTpauuu

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHMSI.
OcriorpaMma epeMeHHOro TOKa.

I'eHepaTop nepeMeHHOT0 TOKA.

W3nydenue v mpueM 3JeKTPOMArHUTHBIX BOJTH.

OTpakeHUEe U MPEIIOMIICHUE 3JICKTPOMArHUTHBIX BOJIH.
WuTtepdepenius crera.

Judpakuus ceta.

[TosyyeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

. TTomyuenue criekTpa ¢ MOMOIIBIO TUPPAKIIUOHHON PEIIETKH.
10. Tlonsapuzanus cBera.

11. [IpssmosMHEHHOE pacpoCTpaHEHHE, OTPAKCHHE U IPEJIOMIICHUE CBETA.
12. Ontuyeckue npudOpBHI.

wWoN~ WM E

JlaGopaTopHbie padoThI
N3mepenune nokasaresns nNpejoMIIeHUs CTEKIA.

KBanToBas ¢pusuka
l'umore3a Ilnanka o kBaHTax. QPoroznexkrpuueckuil >pdext. 3akoHbl (GoTodhdeKTa.
VYpaBuenue DiHIITeHA 118 poTodddexra. PotoH. [laBnenue ceera. KoprnyckysispHO-BOIHOBOH
yaau3M.
Monenu crpoenus aroma. OnbiTsl Pezepdopaa. OObsicHeHHe TMHEHYaToro CreKTpa BoJopoaa
Ha OCHOBE KBAHTOBBIX MOCTyIaToB bopa.
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CocraB u cTpoeHne aTOMHOro sipa. CBOICTBA SAEPHBIX CUJI. DHEPIUsl CBSA3H aTOMHBIX SIZIEP.
Bunel pagroakTUBHBIX NIPEBPAILEHUII aTOMHBIX si1ep. 3aKOH PaJuOaKkTUBHOTO pacnana. CBoiicTBa
MOHU3UPYIOLIUX AIEPHBIX U3IydeHUH. Jl03a U3mydeHus.

SAnepuble peakuuu. LlenHas peakuus aeneHus suep. SlnepHas sHepretuka. TepMosaepHbIN
CHHTE3.

OnemeHTapHble yacTULbl. DyHIaMEHTAIbHbBIE B3aUMO/ICHCTBUS.

JdeMoHcTpanuu
1. ®ororddexr.
2. JluHeWvaTble CHEKTPhI U3ITyYCHUSI.
3. Jlazep.
4. CyeTyuK HOHU3UPYIOLINX U3ITy4YEHHUI.

JlabopaTopHble padoThI
Habnroenune crijiontHoro ¥ JMHEWYaToro CreKTPOB.

Crtpoenne Bcesiennoii
Paccrosane no Jlywel, Comnma u Ommxaimmx 3Be3n. Kocmuueckue wuccliemoBaHus, HX
HaydHO€ W DSKoHoMHueckoe 3HaueHue. I[Ipupoma CoiHma W 3Be31, HUCTOYHHMKU DHEPrHUH.
dusndeckue XapakTepuCTHKA 3Be3l. CoOBpEeMEHHBIE TPEJCTABICHUS O TMPOUCXOXKICHUH U
somonu ConHna u 3Be3n. Hama [Mamaktuka m mecto CosHeuHoi cucteMbl B Hel. Jlpyrue
ranaktuk. [IpeacraBnenue o pacmmpennn BeeneHHOM.

JKCNepUMEHTAIbHAsA (PU3NKA
OMNBITHL, HIUTFOCTPUPYIOIIUE U3Y4AEMBbIE SBJICHMUS.

25



[Ipunoxenue 2

TemaTu4yeckoe IIIAHUPOBAHUE

11 kiaacc

noJie. Micnionp3oBanue

cuiel JIopeHia B macc-

cnekrporpadax, MI'J] -
reHepaTopax.

Ne Tema Komnyec OcHOBHOE coziepKkaHne XapakTepucTruKa OCHOBHBIX

/i TBO BHUJIOB JCATEILHOCTH

4acoB 00yyarouxcs
(Ha ypoBHE y4EOHBIX
JeNCTBUIN)
Pasznen 1. OcHOBBI 3/1eKTPOAMHAMUKH (MPO0JIKeHHe) (6 YacoB)
1. MarnuTHO€ 1noJIe, ero 1 Cdopmuposath Beruucniars CHJIBL,
CBOMICTBA. MPEJCTABICHUE O JICACTBYIOLIHE Ha
MaruauTHOE TI0J1€ MarHUTHOM TIOJI€ KaK MPOBOJHUK C TOKOM B
TTOCTOSTHHOTO Bujie Matepuu. OmbIT MarHUTHOM TIOJIE.
ANEKTPUYECKOTO TOKA. Opcrena. OOBSCHATD IIPUHLAI
JleficTBME MarHUTHOTO Bsanmoneiicteue eHCTBHS
T0JIsl Ha MPOBOJHUK C MarHuTa M TOKa. AJIEKTPOIBUTATEIIS.
TOKOM. ITo3HakOMHUTH C
rpauuecKkuM MeToJI0M
MIPE/ICTABJICHUS
CTPYKTYPBI MAaTHUTHOTO
noJist. OMHOPOAHOE U
HEOJHOPO/THOE TIOJIE.
Bekxtop MarHuTHOM
uHAyKuuu. Enqununa
MarHuTHOW WHIYKIIUH.
3akoH Amrepa.
2. HaOmronenune nevicteus | 1 [IpaBuso eBoO pyku st
MAarHUTHOTO TIOJISI Ha omnpeneacHus
TOK. HaIlpaBJICHUS CUJIBI
Awmmnepa. [IpakTuyeckas
pabora.

3. JleficTBEe MarHUTHOTO 1 Cuna Jlopeniia, ee Berancaars CHUIBI,
TIOJIS1 Ha IBYDKYIIIHICS MO/ Th M HAIIpaBJICHUE. | JCUCTBYIOIIHE Ha
ANEKTPUYCCKHUI 3apsil. [Tnockue TpacKkTopuun ANMEKTPUICCKHUI 3aps,

JIBIDKCHHSI YaCTHII B JIBUKYIIMICS B MAarHUTHOM
OJHOPOJIHOM MarHUTHOM | TIOJIC.

26




SBnenune
3JEKTPOMArHUTHOM
WHJTYKIUH.
MarHuTHbIN OTOK.
Hamnpasnenune
WHIYKIIMOHHOTO TOKA.
[IpaBuiio Jlenna.

Hcropus oTkpsITHA
ANEKTPOMATHUTHOMN
WHTYKIUH.
KonnuectBennas mepa
W3MEHEHUS MAarHUTHOTO
T0JI51, CBSI3b C YHCIIOM
JIMHUN UHIYKUWH,
€IMHHIIA MATHUTHOTO
MOTOKA.
SBnenune
ANEKTPOMATHUTHOMN
WHYKIIUU B CILIOIIHBIX
MPOBOJHUKAX.
[Tpubop Jlenmna.

N3ydenue siBneHus
3IEKTPOMArHUTHOM
WH]TYKITUH.
DJIEKTPOMArHuTHOE
ToJie.

[IpakTnueckast pabora.
YcenoBus

BO3HUKHOBCHUA
WHIYKIIUOHHOTO  TOKA.
Onpenenenue
HAIpaBJICHUS c
IIOMOIIBIO MpaBuiia
Jlenna.

B3anmocBa3p  snekTpu-
YECKOI'o0 M MAarHuTHOI'O
HOJIEH.

Boraucnare 3nauenus D]1C
AIEKTPOMArHUTHOMN

WHAYKIAA U CAaMOWHAYKIIUU
C pa3IMYHBIMH TTapaMeTpaMH
KOHTypa, TOKa3blBaTh Ha
MIPAKTHKE CBSI3b
AIEKTPUUECKOTO u
MarHuTHOTO IOJICH.

KonTtponbHas padoTa
Nel. «MarnutHoOE€ nose.
DJIEKTpOMarHuTHas
UHIYKLIHSD.

Paznen 2. Kose6anus u BosiHbI (9 yacoB)
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CBoOOaHBIE U

KoneGanus, ycnoBus ux

BBIHY)K/ICHHBIC BO3HHUKHOBEHMSL.
KoJyieOaHus. Y CIoBUs KomnebarennpHbie
BO3HHUKHOBEHMS CHCTEMBI: IPY)KUHHBIA U
KOJIEOaHHIA. MaTeMaTHIECKAN
Jnnamuka MasATHUKHU.
K0J1e0aTeIbHOTO XapaKkTepUCTHKU
TIIBIDKECHUA. KOJIeOaHUIA.
I"apmonnueckue 3anuch ypaBHEHHS
KoJIeOaHMUSI. CBOOOIHEIX KOJIEOaHUMH
NPYKUHHOTO U
MaTeMaTUYECKOTO
MasITHUKOB.
[Tepuon xonebanuit
MaTeMaTUYECKOTO U
NPYKUHHOTO MasiTHUKOB.
Onpenenenue BrraucnuTh 3HaueHne

YCKOpEHUsI CBOOOTHOTO
MmMaaCHus IMpyu MOMOIIU
MasiTHHKA.

YCKOPEHHSI CBOOOTHOTO
MaJCHUS C TIOMOIIBIO
MasTHHKA (IIapuK HA
HUTH), CPABHUTH €TO C

TaOJMMYHBIM 3HAYCHHEM.

Onpenenuthb
MOTPEIIHOCTH.
[IpakTrueckas pabora.

HccrnenoBaTh 3aBHCHMOCTH
nepuojaa KOJIeOaHu
MAaTEMATUYCCKOI'0O MasTHHUKaA
OT €ro AaJduHBI, MAacCChl H

AMIUTATY/IbI KoJIeOaHui.
Brerunciars TEPUOL
Kose0aHui

MaTEMaTU4YCCKOT'0O MasdATHUKaA
Mo M3BCCTHOMY 3HAYCHHIO
€ro JJINHBI. Brruncnars
nepuo/ kosebaHuii rpys3a Ha
NPYXKHAHE 1O H3BECTHBIM
3HAQUYCHUAM €ro MacChbl H

HKECTKOCTH TIPY>KUHBI.
BripabatsiBath HaBBIKA
BOCTIPHHIMATh,
aHATM3UPOBATh,
nepepadaThIBaTh
uH(pOpMaLHIO B
COOTBETCTBUHU c

IIOCTAaBJICHHBIMU 3aJadaMU.
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9. CBoboHbIE U [onsitue o cBoGoaubIx | Habmomarh ocumiiorpaMMel
BBIHYX/ICHHbIE 3JIEKTPOMAarHUTHBIX rapMOHUYECKHUX KOJIeOaHMi
3JIEKTPOMAarHUTHBIE KOJICOAHUSX. CHUJIBI TOKA B LIEIIN.
KoJIe0aHus. Bo3HukHOBEHHE @opMHUpOBaTh LIEHHOCTHOE
KoneGarenbHblit KOJICOaHUH B KOHTYpE. OTHOLIEHHE K W3y4aeMbIM
KoHTYp. [IpeBpamienue WneanbHbIil M peanlbHbIA | HA ypoKkax bu3uKu
SHEPruu Npu KOHTYpbI. B3anmubie 00BEKTaM U OCBaMBAEMbIM
AJIEKTPOMArHUTHBIX IPEBpALICHUS SHEPTUU BUJIaM JIEATEIbHOCTH.
KOJICOaHUSX. AIIEKTPUYECKOTO U
AHaJIOTHsI MEXTY MAarHUTHOTO TOJIEN B
MEXaHUYECKUMU U K0J1€0aTeIbHOM KOHTYpE.
AJIEKTPOMAarHUTHBIMU JluHamuka npoueccos,
KOJIEOaHUSAMHU. IPOUCXOSIINX B
K0J1e0aTeIbHOM KOHTYpE
U TIpU KOJIEOAHUSX TPy3a
Ha TpYKUHE
(MaTeMaTu4yecKoro
MasiTHUKa). MI3meHeHue
(bu3NYECKUX BETUYHH U
UX B3aUMHBIE
COOTBETCTBUS.
10. [IepemenHbII [I9T — BBIHYXIEHHBIE
ANEKTPUYECKHH TOK. Koje0aHus B
AJIEKTPUYECKOM LIETIH.
I"apmonuyeckue
KOJIeOaHUsl HANPSDKEHUS U
CHJIBI TOKQ, UX
MI'HOBEHHBIE,
aMIUIMTYIHBIC U
JIEWCTBYIONIME 3HAYCHHUS.
11. KontponbHas padoTa
Ne2. «Mexannueckue u
NIEKTPOMAarHUTHBIE
KoJIeOaHusD».
12. I'enepupoBanue OJ1C B pamke, ®opmMuUpoBaTh 1IEHHOCTHOE
IEKTPUYECKOU BpaILAIOLIEHCS B OTHOLICHHE K H3Yy4aeMbIM
SHEPIruu. OJIHOPOJHOM MarHUTHOM | Ha ypOKax bu3uKu
Tpancdopmaropst. noJie. Y CTpoMCTBO U 00BEKTaM U OCBaUBaCMbIM
JEMCTBUE TeHEPATOPa BHJIaM JI€ATEIbHOCTH.
[19T. YcerpoiictBo 1
IIPUHLIMI JEHCTBUS
TpaHnchopmaTopa.
Koaddunment
TpaHc(hOpMaIHH.
Pexumbl padotsr. KI1/]
TpaHchopmaTopa.
13. MexaHn4eCKUE BOJIHBL. Mexanuueckue BoiaHbl — | HaOmonars SBJICHNE
Pacnipoctpanenue nporuecc uHTepdepeHIm
MEXaHUYECKUX BOJIH. pacnpocTpaHeHus AIIEKTPOMArHUTHBIX BOJH.
KoJIeOaHUH B yIpyroi Hccenenosarsb CBOMCTBA

29




cpene. Bunpl BOJIH.
Mexanu3m 00pazoBaHU
NOTIEPEYHbIX U
IIPOJOJIBHBIX BOJIH.
XapaKkTepUCTUKHU BOJIH:
aMIUIMTY/1a, IEPUOJ,

9JICKTPOMAIrHUTHBIX  BOJIH
THIOMOIIIBIO
Tenedona.

C

MOOWJIBHOTO

4acToTa.
14. DneKTpOMarHuTHas Omnpitel I'epua. [Honstue
BojHa. CBolicTBa 00 2JIeKTpOMarHuTHOM
AJIEKTPOMArHUTHBIX BosiHE. KoHEeYHOCTD
BOJIH. CKOpOCTH
pacrpocTpaHeHusl.
[TonepedHoCTS.
OcobenHoctu
pacrpocTpaHeHHs Ha
IpaHuIle pa3zena IByX
cpex.
15. KonTtponsHas padora

Ne3. «Mexanuueckue 1
3J'IeKTp0MaFHI/ITHI)Ie
BOJIHED).

Pa3zgea 3. OnTuka (9 yacos)

30




16.

CkopocTsb cBera.
3aKOH OTPaXXEHHUS CBETA.
3aKOH MpeIoMIICHUS
ceera. Pemrenue 3amay.

DneKTpOMarHuTHasI
IpUpO/ia CBETA.
Kopnyckynsipras u
BOJIHOBAsi TEOPUHU.
Mertonbl onpeneneHus
CKOPOCTH CBETA.
HucneHHoe 3Ha4eHUE
CKOPOCTH CBETA.
[IpuMeHenue 3HaHUN 11
pemeHus PU3nIECcKrX
3aja4. OTpaxkeHue cBeTa
Ha TpaHUlIe pa3jelia AByX
cpen. BropuduHbie BOJHEIL.
[IpuHnun [tolirenca u
UCIIOJIb30BAHUE €T0 JUIsS
00BSCHEHUS OTPAKEHUSI
CBETOBBIX BOJIH.
[IpuMeHenue 3HaHUN 11
petieHust pU3nIEecKux
3agad. [Ipenomienue
ceera. Mcnons3oBanue
npuHuumna I roiresca as
O0OBSICHEHUS ITOTO
asienus. [lokazarens
MPETOMIIEHUS, €TO CBSI3b C
bu3nIecKuMu
XapaKTEePUCTUKAMHU
BenlecTBa. [I[pumenenue
3HAHUM JJIS1 pEIICHUS
bu3nIecKux 3a1ad.

IIpuMeHAT, Ha IpaKTHKE
3aKOHBI OTPAKECHUS u
IIPEJIOMJICHUs ~ CBETa  IIpU
pEILIECHNH 3a]a4.

17.

JIunza.
[Toctpoenue
n300pakeHUH,
JTaBaEMbIX JINH30H.
dopmysia TOHKON
nuH3bl. Pemenue 3amay.

JInuza. Buape! auns.
Tonkas nuH3a. DJIEMEHTHI
YCTPOMCTBA JIMH3HI.
OmnTuyeckas cuja JIMH3EL.
Ennuuna ontruyeckoit
CHUIBL.

Xon mydeit B coOuparo-
el U paccenBaronie
JIMH3aX. XapaKTePUCTUKHU
MOJTYy4aeMbIX
N300paKeHUI.
®dopmyina JIUH3BI.
IIpaBuiO 3HAKOB.
VBenudeHue JIMH3GL.
IIprumenenne 3HaHuM 11
perieHus Gu3nIecKux
3ajad.

Ctpoursb U300pakeHus,
JaBacMble JMH3aMHU.
PaccuutbiBaTh  paccTosiHHe
OT JIMH3Bl JI0 U300pa)KeHUS

npeaMera. PaccuuteiBath
ONTUYECKYI0 CHIIY JIMH3BI.
W3mepsThb dokycHoe

pPacCTOAHUC JIMH3LI.
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18.

Jucnepcus csera.
WuTepdepeniys ceera.
Hudpaxmus ceera.

CkopocTh cBeTa B
Benectse. OnbIT
HproTona. 3aBucuMoCTb
MOKa3aTeJsl MPETOMIICHHS
BEILIECTBA OT YaCTOThI
najatouiero ceera. Cszb
JTUCTIEPCUU C OTPAKEHUEM
Y TIOTJIOIIICHUEM CBETa
tenamu. Cllo’KeHHE BOJIH.
VYcnoBus MAKCUMYMOB U
MUHHMYMOB.
KorepeHTHbIE BOJIHBI.
Pacnpenenenue sHepruu
IpU UHTEPPEPEHIUH.
WNurepdepennus B
TOHKUX TUieHKax. Kosbiia
Herorona. Ilpumenenue
UHTEp(DEepeHIINH.
CrocoOGHOCTh BOJTH
orndarh NpPensTCTBUSL.
Hudpakmus certa.
Ucnonb3oBanue
npuHuumna [ 'roirexca-
®penens 1751 0ObICHEHHS
9TOrO0 siBJeHUs. OnbIT
IOunra. qudpakmuus ot
TOHKOUW HUTHU U Y3KOU
HIeJH.

Habmronath
T(paKIUN CBETA.
Onpenensitb CHEKTpaJIbHbIE
IPaHUIBl YyBCTBUTEIBHOCTU
4eJIOBEYECKOro  IJylaza ¢
MOMOIIBI0  TU(PPAKITUOHHON
pEIIeTKH.

SABJICHUC
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19.

HudpaxronHas
pelieTka.
N3mepenne minHbI
CBETOBOM BOJIHBI.
[Tonspuzanus ceera.

YerpoiicTBo
T paKIIMOHHOM
pewterku. Ilepuon
peleTku. Y cnoBus
oOpazoBaHus
MaKCHMYMOB
T (QPaKIIUOHHOTO
cnekrpa. [Ipumenenue
3HAHUU JJIs pelIeHUs
du3udeckux 3agad.
[To3nakoMuThC €
T paKIIMOHHOM
pELIETKOM Kak
ONTUYECKUM IPUOOPOM U
C €€ MOMOIIBIO0 U3MEPUTh
JUTMHY CBETOBOM BOJIHBI.
[IpakTuueckas padora.
SIBnenune nonsipuzanuu
ceera. [lonsarue
€CTECTBEHHOI'0 1
MOJISPU30BAHHOIO CBETA.
ITonepedHOCTH CBETOBBIX
BOJIH. [lonsiponppl.
[Ipumenenne
MOJIIpU3aLlU Y.

20. KonTtponbHas padoTa
Ne4. «Ontuka.
CBeTOBbBIE BOJIHBDY.
21. [Toctynatel Teopuun CymHocTh cienranbHo | PaccunThiBaTh SHEPIrUIo
OTHOCHUTEIIbHOCTH. TEOPUHU CBSI3W  CHCTEMBI Tel IO
PensatuBucTckuii 3aKkoH OTHOCHUTEJIHOCTH. nedexTy mMacc.
CJI05KEHUS CKOPOCTEH. [IpuHIMn
OTHOCHUTEJIbHOCTH B
MEXaHUKE U
31eKTpoAUHAMUKE. OmbIT
Maiikenscona u Mopiu.
22. 3aBUCUMOCTD SHEPTUU 3aBHUCHMOCTb MACCHI TeNa
TeJa OT CKOPOCTH €ro OT CKOPOCTH €ro
JBUKEHHUSL. JBUKEHUS,
PensaruBucrckas SKCIIEPUMEHTAIBHOE
JTUHAMUKA. MOATBEP)KICHUE 3TOM
CBsi3b MEX1y Maccoil u 3aBUCUMOCTU. VIMItyiibe
sHepruen. Gopmyia tena. OCHOBHOM 3aKOH
OWHIITEHHA. PENATUBUCTCKOMN
JuHaMuku. [TpuHimn
COOTBETCTBHUS.
23. Bunel uznyuenui. HcTouHuku cBera. HaoOmronars JIMHeH4JaThIe
CrnexTpsl u Jnana3oH JUIMH BOJIH CIIEKTpHI.
CHEKTpajbHbIE BUJIUMOTO CBETA. PaccuuthiBaTh 4yactoty u

arraparsl. Busr

TertoBoe n3nyyeHue.

JJIMHY BOJIHBI UCITYCKACMOT'O
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CIIEKTPOB.
CriekTpanbHbIi aHAIIN3.

DIEKTPOTIOMUHECIICHITHS.
KaronontroMunecueHuus.

CBETa IIpU IEpexojie aroma
U3 OJHOIO CTalMOHAPHOIO

XEeMUITIOMUHECLICHIIUS. | COCTOSIHHUS B IpYroO€.
DOTOIOMUHECHEHIUS.
24, WudpakpacHoe u 1 W3nyuenue csera
yIbTPapUOIETOBOE HarpeThIM TEJIOM.
n3nydenus. [lkana HeBuaumele n3nydenus B
AJIEKTPOMArHUTHBIX CIIEKTPE HarpeToro Tena.
N3JIy4CHUM. Jwnana3on gactor UK u
Y@ uznyuennit. Ux
HCTOYHHUKHU, CBOMCTBA,
IPUMEHEHUS.
Pa3nen 4. KBanToBas ¢pusuka (7 yacos)
25. DoTodPPexT. 1 [IpoTuBopeuns mexy Habmronath
VYpaBHeHue DiHIITEHA. KJIACCUYECKOMU ($OTORNIEKTPUUECKHI
@DOTOHBI. JIEKTPOIMHAMUKON U 3 dexT. PaccuutbiBath
3aKOHOMEPHOCTSAMU MaKCHMaJIbHYIO
pacnpeeneHusi SHEPru B | KHHETHUECKYIO SHEPTHI0
CIEKTpPE TEIJIOBOTO AIIEKTPOHOB npu
u3ny4yeHus. ['unoresa (bOTORNEKTPUYECKOM
[Tnanka. [TocTostHHAs addexre.

[Inanka. fSIBneHue
doTorpdexra. OnbITHI
I'epua n Cronerosa.
3akonsbl GpoTtorddexTa.
['unores3a DHHIITENHA O
MPEPBIBUCTON CTPYKTYpE
ceera. [lonsarue porona.
OCHOBHBIE BETMYUHBI,
XapaKTepHU3yIOIIHe
CBOICTBa (oTOHA: Macca,
CKOPOCTb, SHEPT U4,
umnyssc. ['unoresa ne
bpoina. dyanuzm
CBOIICTB CBeTa.

34




26.

Crpoenue atoma. OnbIT
Pesepdopna.
KsanToBrie MOCTYJIAaThI
bopa.

OnbITHBIC TaHHEIC,
yKa3bIBAIOLINE HA
CJI0KHO€ CTPOEHHUE aToMa.
Mopens Tomcona.
OmnsiTel Pesepdopra mo
paccenBaHUIO anbda-
yactull. [Inanerapnas
Mozenb atoma. OlueHka
pa3MepoB aTOMOB U sIIIEp.
TpynHoctn
KJIACCHUYECKOTO
00BsICHEHUS IJIaHETapHOUI
MOJIETIU aToMa
Pezepdopna. KpantoBsie
nocrynarsl bopa.
DHepreTuyeckue ypoBHU
aroma. Monens atoma
BOJIopoaa no bopy.
[Tornomenue caera.

27.

Jlazepsl.

BrinyxnenHoe
(MHAYIIUPOBAHHOE)
n3nydenue. [IpuHnmn
JIEHCTBHSI JIa3€pOB.
CBoiiCTBA J1a3€pHOTO
n3nyuyenus. [Ipumenenue
nazepoB. Posb
H.H.bacoa u A.M.
[IpoxopoBa B co3aHum
KBAHTOBBIX T€HEPATOPOB
CBETa.

OO0BACHITD TIPUHIIATT
IECUCTBUSA jasepa.
HaGmonmars JICHCTBHUE
nasepa.

28.

MeTo1p1 HaOMIOIEHUS U
peructpaiuu
AJIEMEHTAPHBIX YACTHII.
OTKpbITHE
PaAMOaKTUBHOCTH.
Anbpa-, 6eTa- 1 raMma-
U3ITy4eHUS.

Nonusupyroniee u
(hOoTOXUMHYECKOE
NEVCTBUE YaCTHUII.
YerpoiicTBO, MpUHITUTT
NecTBUS U 00J1acTh
PUMEHEHUS
CUUHTHLISIIUOHHOTO
CUETYHMKA, CUCTUHKA
I'eiirepa,
MOJIYTIPOBOTHUKOBOTO
CUeTYHKa, KaMepbl
BunbscoHa, my3sIppKOBOM
KaMepbl, TOJICTOCIOUHBIX
($OTOIMYIBCHHA.

HaGmronate Tpeku anbda-
yacTull B kamepe BuibcoHa.
PeructpupoBate  siaepHbIe
U3Iy4eHUs] C  [OMOIIBIO
cyUeTyuKa Ieiirepa.
PaccuutsiBath SHEPTHUI0
CBSI3U aTOMHBIX  fJep.
Brruncnsath SHEPTHIO,
0CBOOOKTAIONIYIOCS npu
paZOaKTUBHOM pacraje.
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29. PannoaktuBHBIE 1 PanuoakTuBHbBIE
MpeBpaIIeHUsI. MpeBpaIieHusl.
N3oTomsl. Boinenenue sueprumu.
CrpoeHne aTOMHOTO O0pazoBaHNEe HOBBIX
siapa. SlnepHbie CUITBI. aneMeHTOoB. M30TOmbl, X
3aKoH paJMOaKTUBHOTO MOJIOXKEHUE B
pacnaza. MEePUOJNYECKON CUCTEME.
OTkpbITHE IPOTOHA U
HeuTpoHa. [IpoToHHO-
HEUTPOHHAs MOJIENb SpA.
Y CcTOMYMBOCTD aTOMHBIX
anep. AnepHoe
B3aUMO/ICVICTBHE.
KopoTtkoaeicTByrommi
XapaxkTep sIACPHBIX CUJ,
UX 3apsgoBas
HE3aBUCHUMOCTb.
30. SAnepHbie peakiuu. 1 [IpeBparmenue atomusix | Onpenensrsb TIPOJTYKTHI
TepmosinepHbie Azep Nnpu AIEPHON peaKnuu.
peakuuu. [Ipumenenne B3aUMO/JICCTBUU HUX C Boraucnars 3HEPTHIO,
SJIEPHOU DHEPTHH. YacTUIIaMHU. Y CJIOBUS 0CBOOOKTAIOIITYIOCS npu
MPOTEKAHUS SIEPHBIX SIIEPHBIX PEAKITUSX.
peaKuuid.
CnpaBeIlTMBOCTh 3aKOHOB
COXpPaHEHHUS SHEPTUH,
UMITyJIbCa,
ANEKTPUYECKOTO 3apsia,
MaccOBOT'0 YHcla AJs
SIEPHBIX PEAKIIHIA.
31. KonTtponbHas padoTa 1
Ne5. «CetoBbie
kBaHThl. Ou3uka
aTOMHOTO SApay.
Paznen 6. Ctpoenne u 3Bonionusi Beesiennoii (3 yaca)
32. Crpoenune Conneunonr | 1 Cocras, npupoja u HabGmronats 3Be31p1, JIyHy 1
CUCTEMBI. JBUKEHHUE TET TJTAHEThI B TEJIECKOIL.
CoHEYHOU CUCTEMBI: Habmonath COJIHEYHBIE
IUTAHET U UX CIYTHUKOB, | MSATHA c MOMOIIIBIO
acTepou0B, KOMET, TEJIEeCKONa ¢  COJHEYHOTO
METEOPHBIX TeTl. JKpaHa. Hcnons3oBath
N WuTepHer s THOHCKa
33. Hcrounuku sneprun | 1 [IpumeHeHue 3HaHUM O .
M300paKEHU KOCMUYECKUX
BHYTPEHHEE CTPOEHUE SZIEPHBIX PEAKIMAX I | o dbopmarmH 06
ConHua u 3Be3/1. 00BsicHEeHUST PUBUYECKUX
9 HX 0COOEHHOCTSX.
YCIIOBHH M MPOLIECCOB B
Heapax ConHua.
34. INanaxtuka Mneunslii 1 Pa3mepsl, cocTtaB u

I1yTs 1 3BOMIIOIUSA
Bcenennoi.

CTPOEHHUE HAIllEN
I"anakTukm,
MECTOIIOJIOKECHHUE
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ConHeuHOM cucTemsl B
lNanmaxtuke. CocraB u
CTpYKTypa BceneHnHol.

HNwmets npencrasiieHue o
KpPacHOM CMELICHUH U

PENUKTOBOM U3IYYEHHH.
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KaJICHIIapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHHE

[Tpunoxenue 3

11 xaace
No HaszBanue paszaena Konnue Tun ypoxka Hara Hara
n/m Tema ypoka CTBO no miua”y | gaxruuec
4acosB Kast
Pa3nen 1. OcHOBBI JIEKTPOAMHAMUKH (NIPoAoLKeHHe) (6 yacoB)
1. MarsuTHO€ 10JI€e, €ro CBOMCTBA. 1 KoMOunmpoBaHHbIiH
MarauTHO€E 10Jie MOCTOSTHHOTO YPOK
ANIEKTPUYECKOTO TOKA.
JlelicTBME€ MarHMTHOTO TOJIST HA
MIPOBOJIHUK C TOKOM.
2. HaOmroneunune nelicTBus 1 KomOunnpoBaHHBII
MAarHUTHOTO TIOJISI HA TOK. YpOK
3. JleficTBHE MAarHUTHOTO TNOJIA HA 1 KoM6unmnpoBaHHbIi
JBHKYIIHICS DJIEKTPUYECKHUN YPOK
3aps.
4. SIBneHue ANEeKTPOMAarHUTHON 1 KoM6unmnpoBaHHbIi
WHIYKLWH. YpOK
MarsuTHBbII NOTOK.
Hamnpasnenrne nuHAyKIIMOHHOTO
toka. [TpaBuiio Jlenna.
5. Nzyuenune sBieHus 1 KomOuanpoBaHHBII
AJIEKTPOMArHUTHOM MHIYKIIUH. YpOK
DNEeKTpOMarHUTHOE MoJIe.
6. Kontponbhas padora Nel. 1 YPOK KOHTpOJIS,
«MarsuTHoe mozJe. yueTa U OLIEHKH
BHCKTpOMarHI/ITHaﬂ WHOYKIOU). 3HaHHI>i, YMeHI/Iﬁ u
HABBIKOB
Pa3znen 2. Kosie6anusi u BosiHbI (9 yacoB)
7. CBOOOIHBIE U BBIHYK/ICHHBIC 1 KomOuHMpoBaHHBII
KoJnebaHus. YclIoBus YpOK
BO3HHMKHOBEHHUS KOJIeOaHUH.
JluHamuka Koyie6aTensHOro
JIBUKEHUSI.
I"apmonnueckue koaedaHusl.
8. Ornpenenenue yCKOpeHus 1 KoMOuHMpoBaHHBIH
CBOOOJHOTO MAJACHUS MPH TTOMOIIN YPOK
MasiTHUKA.
9. CB0060IHBIE U BBIHYX/ICHHBIE 1 KomOuHupoBaHHbIiH
ANIEKTPOMArHUTHBIE KOJIEOAHNUS. YpOK
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KonebarenbHbIi KOHTYD.
[IpeBpanienue 3Hepruu npu
OJICKTPOMAIrHUTHBIX KOJIEOAHHUSX.
Amnanorus MCKAY MCXaHUYCCKUMU
" SJICKTPOMAarHuTHbBIMU

KOJICOaHUSIMH.
10. | IlepemeHHBIH ANEKTPHUECKHI TOK. KoMOuHupoBaHHbI
YPOK
11. KonTtponpsHas padora No2. YPpox KOHTpOJI,
«MexaHuueckue u yueTa U OLIEHKH
AJIEKTPOMArHUTHBIE KOJIEOaHUsD». 3HaHUM, YMEHUH U
HaBbIKOB

12. I'enepupoBaHue 2IEKTPUIECKON KoMOuHnpoBaHHbIH

sHepruu. TpaHcpopmMaTOphL. YpOK

13. MexaHn4ecKkue BOJIHBI. KoMOunmpoBaHHbIi

Pacnipoctpanenne MexaHUYeCKUX YpOK
BOJIH.
14. DNeKTpOMarHuTHas BOJIHA. KoMO6unmnpoBaHHbIi
CBoiicTBa ANIEKTPOMATrHUTHBIX YPOK
BOJIH.
15. KonTtponsHas padota Ne3. Ypox KOHTpOJI,
«MexaHnueckue u yueTa U OLIEHKH
SJICKTPOMArHUTHBIC BOJIHED). 3HaHHﬁ, YMeHI/Iﬁ u
HaBBIKOB
Paznen 3. Ontuka (9 yacoB)

16. CkopocTsb cBeTa. KomOuHnpoBaHHBII
3aKOH OTpaXXEHUs CBETA. 3aKOH YPOK
IpejaoMiIeHus cpera. Pemenue

3ajad.
17. Jlunza. KomOuHMpoBaHHBII
[TocTpoenne n3obpakeHuH, YpOK
JIABAE€MBbIX JINH30M.
dopmyiia TOHKOH JIMH3BL.
Pemenue 3amau.
18. Jlucniepcus cera. KomOuHMpoBaHHBII
WnTepdepenius ceera. YpPOK
Judpakuus cBeTa.
19. JudpakioHHas peeTka. KomOnHupoBaHHbIH
H3mepenue miMHbI CBETOBOM YPOK
BOJIHBI.
[Tonspuzanus ceera.
20. KonTtponpHas pabota Ne4. YPOK KOHTpOII,

«Ontuka. CBETOBBIE BOJIHED).

ydeTa U OLEHKHU
3HaHUU, YMEHUU U
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HAaBBIKOB

21. [Tocrynatel Teopun KoMOuHMpoBaHHbIi
OTHOCHTEIIbHOCTH. YpPOK
PenaTuBUCTCKUI 3aKOH CIIOXKEHUS
CKOpPOCTEH.
22. 3aBUCUMOCTb PHEPTUH TEJIA OT KoMOuHupoBaHHbIi
CKOPOCTH €T0 JIBIKEHHUSL. YpPOK
PensituBHCcTCKAs TMHAMHUKA.
CBs13b MEX1y MacCOM U 3HEprUen.
®dopmyna DUHIITENHHA.
23. Bunel uznyuenuii. KoMOunmpoBaHHbIi
CreKxTphl B ClIeKTpaTbHbIE YPOK
ammapartbl. Buel CieKTpoB.
CriekTpanbHbIN aHAIIN3.
24, Nudpaxpacunoe n KoMO6unmnpoBaHHbIi
yIABTPAQHOIETOBOE U3TYUECHHUS. YPOK
[IIkayia 3MeKTpOMarHUTHBIX
W3TyYEHH.
Pa3znea 4. KpantoBas pusuka (7 yacoB)
25. dotordpdext. YpaBHeHHE KomOunnpoBaHHBII
DUHIITEWHA. YpOK
DOTOHBL.
26. Crtpoenue atoma. OmnbIT KomOuanpoBaHHBII
Pezepdopna. YpOK
KBanToBsie noctynatel bopa.
217. Jlazepsl. KomOnHupoBaHHbIH
YpOK
28. Mertoapl HAOIOIEHUS U KomOuHMpoBaHHBII
perucTpaiyu MeMEeHTAPHBIX YpOK
yactull. OTKpbITHE
paanoakTUBHOCTH. Anbda-, OeTa-
Y TaMMa-U3JIy4eHUsl.
29. PannoakTuBHBIC MpeBpaIeHUSI. KomOuHMpoBaHHBII
H3oTomnsl. YPOK
CrtpoeHue aTOMHOTO si/pa.
S nepHbIEe CUITBI.
3aKOH paJMoaKTUBHOIO pacnasja.
30. SnepHble peakuyH. KomOuHupoBaHHbIiH
TepMmosiiepHbIe peakuu. YpPOK
IIpuMeHeHue s1epHOMN SHEPIUN.
31. KonTtponpHas pabota NeS5. YPOK KOHTpOII,

«CBeToBbI¢ KBaHTHl. DHu3nKa
ATOMHOTO sAApay.

ydeTa U OLEHKHU
3HaHUU, YMEHUU U
HAaBBIKOB
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Paznen 5. Ctpoenne u 3Bosnionusi Beesiennoii (3 uaca)

32. Crpoenne Conneunoii cuctemsr. | 1 KomOunupoBaHHbIH
YPOK
33. Wcrounuku sHEpruu u 1 KoMOuHMpoBaHHbIH
BHyTpeHHee ctpoeHne ConHia u YPOK
3BE3I.
34. lNamaktuka Mneunsiii [Iyte n 1 KoMOuHupoBaHHbII
3BOJIIOLNS BeeneHHou. YPOK
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Y4eOHO-MeTOAUYECKOE 1 MATEPUATIBHO-TEXHUYECKOE o0ecleueHue
o0pa3oBaTe/IbHOM AeSITeJIbHOCTH

denepalibHBII TOCYAaPCTBEHHBIN CTAHAAPT CPEAHETO 001Iero oOpa3oBaHus Mo (Gpusmke
OcHoBHasi oOpa3zoBarelbHas NOporpamMma cpeaHero oOiero oOpa3oBaHUs 00pa30BaTEIBHOIO
«MKOY Xynxyrunckass COLI».

OcHoBHas1 yueOHas1 IuTEpaTypa
Yuebnux:

®dwusuka. 10 xmace : yueb. as o0meodpazoBaT. opranu3anuii : 6a30BeIid ypoBeHs / ['.5. Mskuies,
b.b. Byxorues, H.H. Corckuii; mox pen. H.A. IMapdenteeBoit. — 3-¢ uzn. — M. : [IpocBemnienue,
2017. — 416 c. : wn. — (Knmaccuueckuii Kypc).

®wuzuka. 11 knace : yued. ans obueoOpa3oBar. opraHu3aiuii : 6a3oBbli M NPOPHIBHBIN YypOBHU /
I'.S. Msaxumes, b.b. Byxosues, B.M. Yapyrun; nox pen. H.A. [TapdentreBoit. — 23-e u3n. — M. :
[Tpoceemenue, 2014. — 399 c. : [4] n. un. — (Knaccuyeckuit Kypc).

[Tocobwne x yueoHmkam 10-11 xacca:

- 3adaunux no ¢usuxe aptropa PeimkeBuy A.Il.. IlocoOue conmepXuUT pacueTHble 3aauu C
JJIEeMEHTaMU Ka4eCTBEHHOTO aHajn3a, pa3JudHbIe TBOPUYECKUE 3aJaHUS W 3a/a4d IMOBBIIICHHOTO
YPOBHSI CIIO’KHOCTH.

H.B. Typuuna, JI.U. PynakoBa, O.1. CypoB u ap. 3800 3amay mo ¢usuke sl MIKOJIHHUKOB U
MOCTYIAIOIINX B BY3HI.

JdonmosiHuTeIbHAS YUeOHAsl JJUTEepaTypa

Cnpasounsie nocoous

®usnka. CripaBoyHuk mkonpHUKa. Kabdapaua O.®. M.: 2008. — 575 c.

[ToaroToBka k EI'D-2016. 25 TpenupoBouHbix BapuanToB. [log pea. J.M. MoHnactsipckoro.
KoHTponbHO-U3MEPHUTENBHBIE MaTEPUAIIBI IO OTACIBHBIM TEMaM U KypcaM.
KoHTponbHO-U3MEpHUTENBHBIE MaTEpUaIbl TPOLUIBIX JIET.

®dusuka. EI'D. Bee pa3aens kypea: Teopus, 3a1aHus 0a30BOT0 M MOBBIIIIEHHOTO YPOBHS CJIOKHOCTH
: yaebHoe nocoowue. [Tog pen. JI.M. MoHacTBIpCKOTO.

MeTtoanueckne nocoousi AJsl y4uTeJs

[ToaroToBka k EI'D-2016. 25 tpenupoBouHbix BapuanToB. [log pea. JI.M. MoHnactsipckoro.
KoHTponbHO-U3MepHUTENbHBIE MAaTEPUAIIBI IO OTAEIIBHBIM TEMAM U KypcaM.
KoHTponbHO-U3MepHUTENbHBIE MAaTEPUAIIbI TPOLUIBIX JIET.

Ouzuka. EI'D. Bee pa3aensl kypca: Teopusi, 3a1aHusi 6a30BOro U NOBBIIIEHHOTO YPOBHS CJIOKHOCTU
: yue6HOe nocoobue. [Tog pea. JI.M. MoHacThIpcKOTO.

Bonkos B.A. YHuBepcaibHble noypouHsie pazpadbotku no ¢usuke: 10 xnace. —. M.: BAKO, 2007.
— 400 c. — (B momo1ib MIKOJIHHOMY YUUTEINIO).
MNEYATHBIE 1IOCOBUSA

Kaprouku ¢ 3amanusmMu mo ¢usuke mpis 10-11 kmaccoB (B TOM 4YHCI€ MHOTOPa30BOTO
MCIIOJIb30BAaHHUS C BO3MOKHOCTBIO CAMOIIPOBEPKH ).

Tectbl O TeMaM Kypca GU3UKH.

Tabmuier bpaauca 1is TOUHOTO BRIYUCIIEHUS MATEMATHUECKUX BBIPAKEHU.

NH®OPMALNOHHO-KOMMYHUKIMOHHBIE CPEJICTBA
MynbTuMeniHbIE TPEHUHTOBBIE, KOHTPOJIUPYIOLIUE IPOrPaMMBI [0 BCEM pazjiesiaM Kypca (PU3UKU

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI
Komnekmus nundpoBbix 00pa3oBaTeIbHBIX PECYPCOB 10 BCEMY KypCy (PH3UKH
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MH()OPMAIMOHHO-CIIPABOYHBIX MaTepuaioB, OOBECAMHEHHBIX €IUHOW CHCTEMON HaBUTAUK U
OpPUEHTHUPOBAaHHBIX Ha  pa3iuyHble  (HOPMBI  TO3HABATEIBHOW  JESATENBHOCTH, B  T.4.
HCCIIeIOBATEIIbCKYIO IPOCKTHYIO padoTy, TeMaTu4deckie 0a3bl JaHHBIX, BUCO, TAOIHIIBI, CXEMBI,
CTPYKTYpUPOBAaHHBIE MaTepuaibl, OPraHM3YyIOIMEe W MOJICPKUBAIINE 00pa30BaTEIBHBIN
MIPOLIECC, BKITIOYAET CChUIKH HA BHENIHUE WH(HOPMAITMOHHBIE HCTOYHHUKH.
OO01enoJIb30BaTeIbCKUE UPPOBLIC HHCTPYMEHTHI Y4eOHOH AEITETLHOCTH . TEKCTOBBIM PEIAKTOP.
Ilpoepammur:
Microsoft Office Word — mis cocraBieHus IUIaHOB, HPOTPaMM, aHAJTUTHYCCKMX CIIPABOK H
OTYETOB;
Microsoft Office Excel — mis ¢opmupoBaHus 0a3bl AaHHBIX MOHHUTOPHHIOBBIX HCCIIEIOBAHUMN
Pa3IMYHOTO YPOBHS, COCTABJIICHUU OTYETOB B hopMe TpaduKOB U TaOIHII,
Microsoft Office Power Point — npu pa3paboTKu npe3eHTalHiA;
Microsoft Office Picture Manager — s paboTsl ¢ poTOMaTepraIaMHu;
Windows Movie Maker — st paboThI ¢ BUieOMaTepUaiaMu;
Microsoft Office Publisher — mnpu odopmiaeHnun OykiieTOB, TyOTUKAMM MaTePHATIOB O
JeSATeTbHOCTH 00pa30BaTEILHOTO YIPEHKICHHSL.
Internet Explorer, Mozilla Firefox, Opera, Google Chrome — ¢ nensio moucka HEOOXOIUMOM
nHpopmaluy, YydacTtus B KOH(EpeHIUSIX, MPOBOAUMBIX B pexume ON-line; mnpu odopmieHun
3as/BOK HA yYacTHE B CEMHHApaX, HAYYHO-TIPAKTUICCKIX KOH(EPECHITHSIX.
ABBYY Fine Reader, Foxit Reader — st paboThl ¢ TEKCTOBBIMU MaTepHaIaMH.
DJEKTPOHHBIC BEPCHH KYPHAJIOB WM Ta3eT MO (U3HKE, MEJaroruke W TICHXOJIOTHH B JIMYHOM
KaOWHEeTe U3AaTeNIbCKOTO JoMa «1 CeHTIOps.
Lugdposvie obpazosamenvrble pecypcoi:

http://school-collection.edu.ru/

http://www.openclass.ru/

http://usgfizik.ucoz.ru/

http://www.eorhelp.ru/

http://fiz.1september.ru/

http://nauch-films.ucoz.ru/

9KPAHHO-3BYKOBBIE ITIOCOBUSA

BuneoduibMbl 10 OCHOBHBIM paszfienaM Kypca (pu3nku
[IpesenTanuu mo TeMam Kypca o01ieid 1 KBaHTOBOM (PU3UKHU

TEXHUYECKUE CPEJACTBA OBYUEHUS (CPEACTBA UKT)
MynbsTHUMeana MPOESKTOP
KowMmmbloTep ocHallleH aKyCTHUECKMMHU KOJIOHKAaMHU, B KOMIUIEKT BXOJMUT IaKeT MIPUKIATHBIX
porpaMm (TEKCTOBBIX, TAOIUYHBIX, FPAPUUECKUX U MTPE3EHTAIIMOHHBIX)

OcHOBHBIE TEXHHUYECKHE TpeOOBaHUs: rpaduyeckas ornepardoHHas CUCTEMa, IPUBOJ JISl YTCHUSI-
3aMMucy KOMIAKT AUCKOB, ayJU0-BUAECO BXOIbI/BBIXO/IbI,

BO3MOKHOCTH BbIX071a B UHTepHeT

JleMoHCTpaUMOHHBIE TOCOOUS

OOBEKTHI, MpeTHA3HAYCHHBIC IS IEMOHCTPAITUH.

JleMOHCTpaIMOHHbIE HA0OPBI, C BO3MOYKHOCTBIO KPEIICHUS Ha JIOCKE

Y4eOHO-IpaKTH4YECKOe U Y4eOHO0-/1a00paTOpHOEe 000py/i0BaHHE

Ha6opaTopHHe Ha60p51 «Mexamma», «TennoBeie SABJICHHUA, (<3J'IGKTpI/I‘leCTBO»,
«9.]'ICKTpOI[I/IHaMI/IKa», «OnTuka»
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