VYTBepxIeHa IPUKAa30M
ot 29.08.2025 Ne 355-O

24. Pabouast mporpamMma 1o yueOHomy npeamety «Pusrkay (0a30BbIi YPOBEHbD).

24.1. Pabouas mporpamma 1o yuyeoHomy npeamery «DPusuka» (6a30Bblii YpOBEHB) (MIpeaMeTHas
obmnacth «EcTecTBEeHHO-Hay4HbIE TPEAMETHI») (Jajiee COOTBETCTBEHHO — Iporpamma Imo (u3MKe,
¢u3nKa) BKIIOYAET MOSCHUTEIBHYIO 3alUCKYy, COJEp)KaHHE OOydeHUs, IUIAaHHUPyEeMbIe Pe3yJbTaThl
OCBOCHHUS IPOTPAMMBI 110 (pH3HKeE.

24.2. TlosicHUTeNbHASA 3alMCKa OTpakaeT oO0IuMe Lenu | 334ayd  U3ydeHHs (U3HKH,
XapaKTePUCTHKY TICUXOJOTUYECKUX MPEANOChUIOK K €ro MU3y4eHHI0 OO0y4arolulMMHCS, MECTO B
CTPYKType yueOHOro MiaHa, a TaKXkKe MOJX0bl K 0TOOPY COAEpkKaHUS, K OMPECIICHUIO INIAHUPYEMBIX
pE3yJIbTaTOB.

24.3. ConepxaHue 00y4eHHs pacKphIBACT CO/AEPKATEIbHbIC TMHUH, KOTOPBIE MPEAIAratoTCs IS
00513aTeNIbHOTO U3YYEHHS B K&XKIOM KJIacCe Ha YPOBHE CPEIHEro 001Iero oopa3oBaHusl.

24.4. IlnanupyeMble pe3yJbTaThl OCBOEHHUS MPOrpaMMbI MO (DU3HMKE BKIIOYAIOT JIMYHOCTHBIE,
MeTarpeMETHBIE Pe3yIbTaThl 32 BECh IEPHO]I 00YUSHHSI Ha YPOBHE CpeIHEro o0miero oopasoBanus, a
TaK)Xe IPEeIMETHBIE JOCTHXKEHUS 00Y4arOIIerocs 3a KaKplid roJy 00yueHHsl.

24.5. IlosicHuTenpHas 3anuCKa.

24.5.1. Ilporpamma no ¢usuke 6a30BOro YpOBHS Ha ypOBHE CpeqHEro oodiiero odpazoBaHus
pazpaboTaHa Ha OCHOBE TIOJNIOKEHUH H TpeOOBaHHM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarenpHOM mporpammel, npeactaBieHHbix B OI'OC COO, a Ttakke c¢ yuérom paboueit
MIPOrpaMMBbl BOCITUTAHUS M KOHLICTILUY MperoiaBanus yueoHoro npeamera «Duznkay.

24.5.2. ConmepxaHue TporpaMMbl 1o (U3MKE HAMpaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOyyaromuxcst 10—11 kmaccoB nmpu o0ydennu ux ¢usuke Ha 6a30BOM YpOBHE
Ha OCHOBE CHCTEMHO-/IEATEIIbHOCTHOTO No1X01a. [IporpaMmma 1o ¢pusuke cOOTBETCTBYET TpeOOBAHUSAM
®I'OC COO k nnaHupyeMbIM JIMNYHOCTHBIM, IPEAMETHBIM U METAIIPEIMETHBIM pPe3yJIbTaTaM OO yUeHus,
a TaKKe yYUTHIBAET HEOOXOJUMOCTh PeaTu3allii MEXIIPEAMETHBIX CBA3eH (PU3MKU C eCTeCTBEHHO-
Hay4YHBIMM y4eOHBIMU TNpeiMeTamMu. B Hell ompenenstoTcs OCHOBHbIE IeNTM M3Yy4eHUs (PU3MKH Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUS, IJIaHUPYEMbIE pe3yJbTaThl OCBOCHHUS Kypca (PHU3HMKU:
JMYHOCTHBIE, METaNpeIMETHBIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

24.5.3. [Iporpamma 1o ¢pu3HKE BKIFOYAECT:

[Inanupyemble pe3ynbTaThl OCBOEGHHA Kypca (GU3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
IIpeIMETHBIE PE3YIbTAThI MO rojlaM 00yUeHUs;

Conepsxanne yuebHoro npeamera «dusukay mo rogam o0yueHHUs;

24.5.4. IlporpaMmMa 1o Qu3MKe MOKET OBITh MCIIOJIb30BaHA YYHMTEISIMH KaK OCHOBa JJis
COCTaBJIEHUs] CBOMX pabouux mnporpamm. [Ipu paspaborke pabouell mporpaMMbl B TEeMaTHYECKOM
IUTAHUPOBAHUM JOJKHBI OBITH Y4TEHBI BO3MOXXHOCTH HCIIOJI30BAHUS AJIEKTPOHHBIX (LIM(PPOBBHIX)
00pa3oBaTeNbHBIX PECYPCOB, ABISIOMUXCS YUeOHO-METOANYECKMMU MaTepuaiaMu (MyJIbTUMeIUIHbIE
MPOTpaMMBbl, DJEKTPOHHbIE Y4YeOHWKHM W 3aJIa4HUKH, JJIEKTPOHHBIE OWOIMOTEKH, BUPTYyaJbHBIE
nabopatopuy, HWIrPOBbIE MPOrpaMMbl, KOJJIEKIMHM LUMPOBBIX 00pa30BaTEIbHBIX PECYPCOB),
peaTM3yOMUMH TUIAKTHYECKHE BO3MOXXHOCTH WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENIbCTBY 00 00pa30BaHUU.

24.5.5. [Iporpamma 1o (u3MKE TMPEAOCTABISIET BO3MOXHOCTHh JUISI PEaU3aIlliU  Pa3IHnIHBIX
METOAMYECKUX MOAXO0J0B K OpraHu3alnuu o0ydeHus (pusuke npu yCIOBUM COXpaHEHHUs 00s3aTeIbHOM
YacTH COZEPIKaHUs Kypca.

24.5.6. ®u3nka Kak HayKa o Haubosiee 00X 3aKOHAX MPUPO/IbI, BEICTYIIAs B KAYeCTBE Y4eOHOTO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpyKarollem MHpe.



[IkonbHBIH Kypc (U3UKH — CUCTEMOOOPA3YIOIIUI JUIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SIBICHHM, H3ydaeMbIX XUMHEH,
Oouonorueit, ¢usudeckoir reorpadueir m acrpoHomueit. Mcmonp3oBaHWE M aKTUBHOE TNPHUMEHEHUE
¢u3nUecKux 3HAHUU ONpenesieT XapakTep W pa3BUTHE Pa3sHOOOPa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHMSI KOCMOCA, IIOJYy4YEHHS HOBBIX MAaTE€pHaIOB C 3aJaHHBIMU
CBOWCTBaMM M JApyrux. MzyueHue (u3uMKu BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHON KapTHHBI MHpa OOydaromuxcs, B (OpMUPOBAHME YMEHHH NPUMEHATh HAyYHBIH METO[
MIO3HAHUS IPU BBHIIOJHEHUN UMH y4EOHBIX MCCIEIOBAHUN.

24.5.7. B ocHOBY Kypca (GU3HMKHU AJI YPOBHS CPEIHETO 00IIero oOpa3oBaHUs MOJIOKEH Pl UACH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

WNnes unenoctHoctd. B COOTBETCTBUM C HEHW KypC SIBISETCSA JIOTMYECKHM 3aBEPLICHHBIM, OH
COZCPKUT MaTepual M3 BCEX pasJesioB (DM3MKH, BKIIOYACT KAaK BOIPOCHl KIACCHYECKOW, TaK H
COBPEMEHHO! (PU3UKH.

Wnea renepanusauuu. B cooTBeTcTBUM ¢ Hell marepuan Kypca (U3MKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisieTcst (pOpMHUpOBaHUE NMPEACTaBIECHUN O CTPYKTYpPHBIX
YPOBHSX MaT€pHH, BELIECTBE U IOJIE.

Wnes rymanurtapusanuu. Peanuzanus uzaen INpeAnonaracT HMCIOJIb30BaHUE TI'yMaHUTapHOIO
noTeHIuana GU3NIeCKOi HayKn, OCMBICTICHHE CBS3H PAa3BUTHUS (PU3HUKH C pa3BUTHEM OOILECTBA, a TAKIKE
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOIEMaMH.

Wnes npuxmagHoi HampaBieHHocTH. Kypc ¢us3uku mpeamonaraer 3HaKOMCTBO C IIMPOKHM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHUI U 3aKOHOB.

Wnes oSKomorm3alMyM — peanu3yeTcst IOCPEICTBOM — BBEACHMSI JJIEMEHTOB  COACpIKAHMS,
MOCBALIEHHBIX 3KOJIOTMYECKUM MPpo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbl C Pa3BUTHEM TEXHUKHU
Y TEXHOJIOTHH, a Takke 00CYXAeHUs TPOOJIeM PaLMOHATIBHOTO IPUPOAONOIb30BAHUS U SKOJIOTHYECKON
0€301MacHOCTH.

24.5.8. CTepKHEBBIMH 3JIEMEHTaMHU Kypca (M3UKU Ha YPOBHE CpeJHEero oOIiero oopa3oBaHMs
ABIIAIOTCS (hpr3nueckre Teopuu ((GopMHUPOBAHNE IPEICTABICHUN O CTPYKTYpE MOCTPOEHUS (PU3NUECKOM
TEOpUH, POJIH (PyHAAMEHTATIbHBIX 3aKOHOB U IIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUIX O MPUPOJIE,
rpaHulaX MPUMEHUMOCTH TEOPH, /U1 OMMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUM U MPOLIECCOB).

24.5.9. CucteMHO-/1eITeIbHOCTHBIN MOAX0/ B Kypce (U3UKH peasin3yeTcsl IPexkKae BCero 3a Cuér
OpraHU3aI1K HKCIIEPUMEHTANIBHOM AedaTenbHOCTH o0ydaromuxcs. [[ns 6a30Boro ypoBHs Kypca pU3HKH
— 3TO HCIIOJIb30BAaHHE CHCTEMBbl (PPOHTATBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U J1aOOPAaTOPHBIX
paboT, KOTOpBIE B Mporpamme 1o (Gpusnke 00beTUHEHbI B OOLIHI CIMCOK YYEHUUYECKHX MPAKTUYECKUX
pabot. Boiienenue B ykazaHHOM IepedHe JabopaTOPHBIX PabOT, IPOBOIUMBIX /ISl KOHTPOJIS U OLIEHKH,
OCYILIECTBIISIETCS] yUaCTHUKaMU 00pa30BaTeIbHOIO MPOLIECcca UCXO U3 0COOEHHOCTEN MIIaHUPOBAHUS
U ocHaileHusi kabuHeta ¢usuku. [Ipu 3TOM obecrieunBaeTcst OBlaJeHUE 00YJarOIIMMHUCS YMEHUSIMU
IIPOBOAUTH KOCBEHHbIE U3MEPEHNUS, UCCIIEJOBAHNS 3aBUCUMOCTEN (PU3NUYECKUX BEIMYMH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPETIOKEHHBIX THITOTES.

24.5.10. Permenrie pacuy€THBIX M KA4eCTBEHHBIX 3a/ad C 3aJaHHONW (DU3MYECKOW MOJENBIO,
II03BOJISIIOIIEE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca, Tak U
MHTETPUPYS 3HAHMSI U3 pa3HBIX pa3fesioB. i1 KaueCTBEHHBIX 3a/1ad IPUOPUTETOM SIBIIIOTCS 3aaHMs
Ha 0OBsICHEHHE NMPOTEKaHUs (PU3NYECKHUX SIBIICHUH U MPOLIECCOB B OKPYKAIOLIEH KU3HH, TpeOyromune
BbIOOpA (hU3MUECKON MOJIENH ISl CUTyalluH MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

24.5.11.B cootBerctBun ¢ TpeboBanusimu PI'OC COO k maTepuanbHO-TEXHHUUECKOMY
o0ecrniedyeHno y4eOHOTo mpoliecca 0a30BbId YpOBEeHb Kypca (M3MKH Ha YpOBHE CpPETHEro OOLIero
o0Opa3oBaHMs JOJKEH H3Yy4aTbCs B YCIOBHUSX MpeIMETHOro KaOuHeTa (PU3MKKM WIM B YCIOBHAX



MHTETPUPOBAHHOIO KaOMHETa MTPEIMETOB €CTECTBEHHO-HAayuyHOro 1ukia. Hanumuue B kaOunere (pu3nku
HE00X0AUMOT0 J1TAOOPAaTOPHOTO 0OOPYIOBAHUS sl BBIIOJHEHHS YKa3aHHBIX B MPOrpaMMe 1O (QHU3UKe
YUEHHUYECKUX MPAKTHYECKUX PaOdOT M JEMOHCTPAIIMOHHOTO 000PYI0BaHHS 0053aTENbHO.

24.5.12. leMoHCTpanlMOHHOE 00OpyAOBaHHE (HOPMUPYETCS B COOTBETCTBUU C IPHHLUIIOM
MUHHMAaJIBbHOH JI0CTaTOYHOCTH M 00ECIIEUNBAET MOCTAHOBKY MEPEYNCICHHBIX B IPOrpaMMe 10 (PU3UKE
KJIIOYEBBIX JAEMOHCTPALUHN JUIsI UCCIIEAOBAaHMS M3Yy4aeMbIX SBJICHUH M IPOLECCOB, IMIMPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

24.5.13. JJaboparopHoe 000pymOBaHKE ISl YUCHUUYECKUX MPAKTUYECKUX PabOT popMHUpyeTCs B
BUJE TEMaTHMYECKHMX KOMIUIEKTOB M 00ecneunmBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTnueckre KOMIUIEKTHI JJAOOPaTOPHOTO 00OPYAOBAaHUS JOKHBI OBITH TOCTPOCHBI
Ha KOMIUIEKCHOM HCIOJIb30BAHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENIBHBIX CUCTEM B BHJIC ITU(PPOBBIX JTa0OPATOPUIA.

24.5.14. OCHOBHBIMHU LEJISIMU H3y4YeHUs1 (PU3UKU B 00ILIEM 00pa30BaHUU SBIISIOTCS:

dopMupoBaHUE HMHTEpPECa U CTPEMJICHUS OOYYalOLMXCA K HAyYHOMY H3YYEHHUIO IPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

Pa3Butue npeacraBaeHui 0 HAYYHOM METOJIE NMO3HAHUS U (POPMUPOBAHHUE MCCIIE0BATEIBCKOIO
OTHOLLICHMSI K OKPY>KAIOLIUM SIBJICHUSM;

dopmMupoBaHNEe HAYYHOTO MUPOBO33PECHHUS KaK pe3yabTaTa H3y4eHUsI OCHOB CTPOSHUS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

dopmupoBaHUe yMEHUI OOBSCHSTD SBICHUS C UCTIOJIb30BaHNEM (PU3NIECKUX 3HAHUH U HAYIHBIX
JI0Ka3aTeNbCTB;

dopMmupoBaHUE NPEACTABICHUNH O PO (U3MKHU JI pa3BUTHs APYIMX €CTECTBEHHBIX HAyK,
TE€XHUKU U TEXHOJIOTUH.

24.5.15. locTikeHue 3TUX Lieiel obecreynBaeTcsl pellleHHueM CIEAYIOUINX 3a/1ad B Ipolecce
u3yueHus Kypca GU3MKU Ha YpOBHE CpeJHEro oouiero oopa3oBaHusi:

[Ipuobperenue cuctembl 3HaHUH 00 OOLIMX (PU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJEKYISIpHYIO (PH3HKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (DH3HKY W DIIEMEHTHI
acTpopU3UKH;

dopmupoBaHNE YMEHHH NTPUMEHSTH TEOPETHYECKHE 3HAaHUS JUIsl OOBSCHEHHS (HU3NIECKHUX
SIBIICHHUI B TIPUPOJIE U TS IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW KU3HH,

OcBoenne crnocoOO0B pelIeHus pa3IMyHbIX 33/]a4 C SIBHO 331aHHON (PU3NYECKOl MO/IeNbIo, 3a/1ad,
MOJIPa3yMEBAIOIIUX CaMOCTOSTENIEHOE CO3/jaHue (PU3MUECKOW MOJENH, COOTBETCTBYIOUIEH YCIOBUSAM
3aJ1auuy;

[lonnmanue (QU3MUECKUX OCHOB W MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBnazeHne MeETOAaMH CaMOCTOSATENBHOTO TUIAHUPOBAHWS W TPOBEACHUS  (DU3MYECKHUX
HKCIIEPUMEHTOB, aHAIIN3a ¥ MHTEPIPETAINY HHPOPMAIIH, OTIPEIEICHUS IOCTOBEPHOCTH MOTyYEHHOTO
pe3ynbTarta;

Co3ngaHue yciaoBUH Ui pa3BUTHSL YMEHHHM IMPOEKTHO-MCCIEOBATENIBbCKOM, TBOpUYECKON
JesITeTbHOCTH.

24.5.16. O6mee uncio yacoB ais uzyuenus ¢puszuku — 136 gacos: B 10 kinacce — 68 wacoB (2 vaca
B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemelii B mporpamme no (u3uke MepeueHb JaO0OpaTOPHBIX M TMPAKTUYECKUX padoT
SBIISIETCS PEKOMEIOBAHHBIM, YUUTEIb JEJaeT BHIOOP MPOBEICHHS JTAOOPAaTOPHBIX PabOT M OIBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOEHHOCTEH 00yJaroImuXxcsl.

24.6. Conepxanue ooydyenus B 10 kiacce.



24.6.1. Pazgen 1. ®uszuka 1 METOAbI HAYYHOT'O MO3HAHUS.

®usuka — Hayka O npupoxae. Hayunele Meroasl IO3HaHHUS OKpykarouiero mupa. Pomib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3NUECKUX SIBICHUN U mpoueccoB. Hayunbie rumnote3sl. @U3NUECKue 3aKOHBI
1 Teopur. [ paHUIBI MPUMEHUMOCTH (PU3NISCKUX 3aKOHOB. [[pUHITUTT COOTBETCTBHSI.

Ponb 1 mecto ¢usuku B GopMUpOBaHUH COBPEMEHHON HAYYHON KapTUHBI MUPA, B TPAKTHYECKON
NESATEIbHOCTH JIFOACH.

JleMoHcTpanum.

AHanoroBble 1 IU(PPOBBIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

24.6.2. Paznen 2. MexaHuka.

24.6.2.1. Tema 1. Kunemaruka

Mexanuyeckoe aBuxkeHue. OTHOCHUTEIIBHOCTh MEXAaHWYECKOro JBuKeHus. Cuctema oTcuéra.
Tpaexropus.

[lepememienue, CKOpoCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MarepualbHOM TOYKHM, MX MPOEKIMHM HAa OCH CHUCTeMbl KoopauHaT. CJOKE€HHE MepeMelIeHUul u
CJIO’KE€HUE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpEHHOE MpsiMONUHEIiHOe JnBuxkeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MEPEMEILICHUS MATEPUAIIbHON TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonuneiinoe aBuxeHue. JBUKEHHE MAaTEPUAIBHOM TOYKH 11O OKPYKHOCTH C ITOCTOSIHHOM MO
MOJYJIIO CKOPOCThIO. YTJIOBas CKOPOCTh, JUHEHHas CKOpocTh. llepuon u wactora oOparieHwus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JBM)KEHHE CHaps/IOB,
LIETIHbIE U peMEHHBIE NTEPEIAUN.

JlemoHcTpamuu.

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoGpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaJeHHUSL.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Y4eHnueckuil HIKCIIEPUMEHT, JIabopaTOpHbIe PabOTHI

N3yuyeHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAETIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIY MYTSIMH, MPOMAECHHBIMM TEJIIOM 3a II0CIEI0BATEIIbHBIE
paBHBIE MTPOMEKYTKH BPEMEHU MPH PABHOYCKOPEHHOM JIBUKEHHWH C HAYAJIIBHOM CKOPOCTHIO, PABHOM
HYJIIO.

N3ydenue nBUKEHUS apuKa B BI3KON KUIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

24.6.2.2. Tema 2. /lunamuka.

[Ipuamun ortHocurenbHocTH ['anumnes. IlepBeiii 3akoH HeroToHa. MHepuualbHbBIE CHUCTEMBI
OTCuéTa.

Macca tena. Cuia. Ilpunuun cynepnosunuu cui. Bropoii 3akoH HeloTOHa a1 MaTepuanbHOU
ToukHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepUATIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsoxectd. [lepBas kocMuyeckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenus (mokosi, ckosbkeHusi, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna



TPEHUsl CKOJBXKEHUS M cuia TpeHus nokos. KoapduumeHnt tpenusa. Cuiia CONPOTHUBICHHS IpU
JBYKEHHMHM TENa B XKUAKOCTU WM rase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEIA.

MOMEHT CHIIbI OTHOCUTEIBHO OCH BpauieHus. [lieuo cuibl. Y caoBus paBHOBECHS TBEPAOTO TENA.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHE: TMOJIIMIIHUKY, JIBUJKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpanum.

SIBrieHnEe nHEpUUH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMalnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOIBEME U NTAJICHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

YdeHnueckuit 3KCIepuMEeHT, 1a00opaTopHble paboThI

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCMIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPY)KUHE U PE3UHOBOM 00pasIie,
OT uX JehopMaIuy.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILLCHUS.

24.6.2.3. Tema 3. 3aKOHBI COXpPAaHEHHS B MEXAHUKE.

HNmnynbe marepuaiabHOM TOYKM (Tesla), CUCTEMbl MaTepHalbHBIX Touyek. Mmmynbe cuibl u
U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenumaneHas sHeprus. lloTeHnumanbHas 3Heprust ynpyro JaeOPMHUPOBAHHON MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[loTreHunanpHple M HeMOTEHUHMalbHbIE CHIbL. CBs3p pabOThl HEMOTEHIMAIBHBIX CHJ C
M3MEHEHUEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM dHEpruu.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHME: BOAOMET, KOIEp, IPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

JleMOHCTpanuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

[lepexon nmoTeHIMAIbHON YHEPTHH B KHHETUUECKYIO M 00paTHO.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PabOThHI

N3yuenne abCOMOTHO HEYIIPYTOro yaapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paboOThl CHIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW PHEpPruu Tejla Ha Mpumepe
pacCTsKEHUs PE3UHOBOTO KIyTa.

24.6.3. Paznen 3. MonekynsipHas (U3MKa U TEPMOAMHAMUKA.

24.6.3.1. Tema 1. OcHOBBI MOJIEKYIIPHO-KUHETUYECKON TEOPHUU.

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH M HX OIBITHOE 0OOCHOBAaHHE.
BbpoynoBckoe neuwxkenue. uddysus. Xapakrep ABMKEHHUS U B3aHUMOJCHCTBHS YacTHI] BEIIECTBA.
Monenu cTpoeHus Ta30B, )KUAKOCTEN U TBEPABIX TN U OOBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE ATHX



Mojenei. Macca u pazmepsl Mosiekys. KonnuectBo BenectBa. [loctosiHHas ABoraapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens wupeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUYECKOH TEOpUn
UACaTbHOTO Ta3a. AOCOJIOTHAS TeMIepaTypa Kak Mepa CpeIHeld KMHETHYECKOH 3HEpPruu TEIIOBOTO
nBrKeHns dactun rasa. Illkana temneparyp KenbBuna. ['a3oBbie 3akOHBI. YpaBHeHue MeHaeneeBa—
Kunaneiipona. 3akon JlanbroHa. M3omponeccel B HIEaIbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHUEe U3OMPOLIECCOB: N30TEpMa, U30X0pa, H300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

JleMoHcTpanum.

OmnbITH, T0KA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA, (DOTOrpaduu MOJIEKYJI OPraHUIECKUX
COCIMHECHUM.

OmnpiThl 0 AU y3Un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa llTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOT'O B3aUMOACHCTBUA.

Mopenb, HIUTIOCTPUPYIOLLAsk IPUPOLY 1aBJICHUS ra3a Ha CTEHKHU Cocya.

OnbIThL, WUTFOCTPUPYIOLIUE YPABHEHHUE COCTOSIHUS UI€AIBHOT0 T'a3a, H30MPOLECCHI.

YdeHn4ecKuil IKCIIEPUMEHT, Ta0opaTopHbIe PabOTHI

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATE Ha OCHOBE M3MEpPEHHH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOI'0 ra3a.

24.6.3.2. Tema 2. OCHOBBI TEPMOAMHAMUKH.

TepmonunaMuyeckasi cuctemMa. BHyTpeHHsIs1 SHEPrUsl TEPMOAMHAMUYECKON CHCTEMBI 1 CTIOCOOBI
e€ n3meHenust. KonmuecTBo TEIOTh U paboTa. BHYTpeHHsIs SHEprUs 0JIHOATOMHOTO UEAILHOTO rasa.
Buael Temonepenauu: TEMIONPOBOAHOCTb, KOHBEKIUS, H3JIydyeHHUE. YJelbHas TEIUIOEMKOCTh
BellecTBa. KonnyecTBo TEMIOTHI Mpu TEIUIONEpeaaye.

[Tonsitue 06 ammabatHom mporecce. IlepBriit 3akoH TepmoauHaMuku. [IprMeHEeHHE TepBOTO
3aKOHA TEPMOAMHAMMKHU K H3ompolieccaM. ['papudeckast uHTepnpeTanus padoThl rasa.

Bropoii 3akon TepmonunamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBele MamuHbl. [IpuHIUNBL IelcTBUS TeIUIOBbIX MamuH. [IpeoOpa3oBaHus sHepruu B
TeroBbIX MammHax. KoadduinmeHnt nosnesHoro aeictBus terioBoi Mammubl. [{ukn Kapho u ero
KO3 QUIHUEHT MOJIE3HOTO AeUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIO3HEPTeTUKH.

TexHnuyeckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHE: JBUIaTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAUIBLHUK, KOHIUIIUOHED.

JleMoHcTpanuu.

W3meHeHne BHYTpeHHEW S3HEPTUH Tella IPU COBEPILIEHUH PadOThI: BBIJIET IPOOKU U3 OYTHUIKH O]
NeCTBHEM CKaTOro BO3AyXa, HarpeBaHue »3Qupa B JaTyHHOM TpyOke MmyTéM TpeHus
(BUIEOIEMOHCTpAITHS ).

V3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOMHBI, ABUraTesNsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOIO ABUTaTEIs.

YdeHnueckuit 3KCIIepUMEHT, Ja0opaTopHbIe pabOoThI

N3mepenne yaenbHOM TeITOEMKOCTH.

Tewma 3. ArperatHbie cocTOsHHS BenecTBa. Da3oBbie Mepexobl.

[TapooGpazoBanue u koHaeHcanus. Mcmapenue u kxureHue. AOCONIOTHAS W OTHOCHUTEIbHAsS
BIIQXXHOCTh BO37ayXa. HachImeHHBI map. YaenbHas TeruioTa MNapooOpa3oBaHUsA. 3aBUCHMOCTh



TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopdubie Tena. AHHU30TPONHS CBOMCTB KPHCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBneHre u Kpuctaum3anus. Y ieiabHas TEIioTa
rwianerus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHnueckue ycTporucTBa U MPAKTUUYECKOE TPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KATTIOPUMETP,
TEXHOJIOTHH [TOJIyYEHUS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCIIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH.

JleMoHcTpanum.

CBoiicTBa HaCBILEHHBIX [1apOB.

Kunenue npy noHM>KEHHOM JIaBJICHUM.

Crioco6bl U3MEPEHHS BIAXKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTANTHYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3mepenne OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

24.6.4. Pazgen 4. DyeKTpoAMHAMUKA.

24.6.4.1. Tema 1. DnexrpocTaTHka.

OnexTpuzanus Tena. DIeKTpuyeckui 3apsia. JlBa Buaa ayieKTpudeckux 3apsanos. IIpoBoaHukwy,
JUBJIEKTPUKU U TOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsja.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbBIN ANEKTPUYECKUN 3apsll. DIEKTPUUECKOE
nosie. Harpsixk€HHOCTB 21eKTpruyecKoro noii. [IpuHun cynepno3sunny 3eKTpUIecKuX mnosen. JInauu
HaIpsKEHHOCTH 3JIEKTPUUECKOTO MOJS.

PaGora cun snekrpocratudeckoro nois. [lorennuan. Paznocts norenuuanos. [IpoBonnuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM M0JI€e. Ju3nekTpuyeckas npoOHUIAEMOCTb.

OnexrpoéMkocts. KoHaeHcarop. ONEeKTpOEMKOCTb IIJIOCKOIO  KOHAEHCATOpa. OJHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHnueckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHUE 3JIEKTPONIPUOOPOB, KOHACHCATOP, KOMMPOBAJIBHBIN anmapar,
CTPYHHBIN IIPUHTED.

JleMoHcTpanum.

YCTpoUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3aumoneicTBue HadIEeKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsSyKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIAAU IUIACTHUH, PACCTOSHUS
MEXIYy HUMH U JUDJIEKTPUUECKON IPOHUIIAeMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

YdeHnueckuil 3KCIIepUMEHT, 1a00opaTOpHbIe padOThI

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

24.6.4.2. Tema 2. [loCcTOSAHHBIN 2IEKTPUUECKUAN TOK. TOKM B pa3IMYHBIX CPENAX.

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUA AJIEKTpUUECKOTro Toka. Mcrounuku Toka. Cuita
ToKa. [IoCTOSIHHBIN TOK.

Hanpsoxkenune. 3akon Oma 1 yyacTka LETu.

DNeKTpUUecKoe COMPOTUBIIEHUE. YIeJIbHOE CONpOTHBIEHHE BemlecTBa. IlocinemoBarenbHoe,



MapaJuIeIbHOE, CMEIIAHHOE COEAMHEHHUE TPOBOJHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxoyns—JIeHna. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTpOABMKYIasl CUJIa U BHYTPEHHEE COITPOTUBIICHUE UCTOYHUKA TOKa. 3akoH OMa /17151 ITOJIHOM
(3aMKHYTOMI) 351eKTpuueckoit nenu. Koporkoe 3aMbIkanue.

DneKTpOHHAas NPOBOAMMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJJIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBosHuku. CoOCTBEHHAsA U MPUMECHAs IPOBOJIUMOCTh MOJIYIPOBOIHUKOB. CBOMCTBA p—
n-nepexofa. [TomynpoBoHUKOBBIE TPUOOPHI.

OneKTpUYecKUuid TOK B pacTBOpaX M pacIulaBax dJIEKTPOIMTOB. DJIEKTPOJUTHYECKAS
JUccoLaIus. JIEKTPOIIn3.

OnexTpuueckuid TOK B razax. CaMoOCTOATENbHBIH M HECAMOCTOSITENIbHBIN paspsn. MoiHus.
[Ina3zma.

TexHnyeckue yCTpoCTBa M IPAKTHUYECKOE IPUMEHEHME: aMIIEPMETP, BOJBTMETP, PEOCTar,
MCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTelbHble NMPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHBIH IUOJ, TEPMHUCTOPbl U (DOTOPE3UCTOPHI, IMOJIYNPOBOJAHUKOBBIA JHO,
rajlbBaHUKa.

JleMoHcTpanuu.

W3mepenue cuiibpl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTb COIPOTUBIICHUSI LIWIMHAPUYECKUX IPOBOIHUKOB OT JUIMHBI, IUIOIIAU [TOIEPEYHOrO
CEUEHUs U MaTepuana.

CMenianHOe COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3mepeHnue 3eKTpoABrKyLIel cuibl. KOpoTkoe 3aMbIKaHKe IrajIbBAHUYECKOTO MJIEMEHTA
U OLICHKAa BHYTPEHHEIO CONPOTUBIICHHUS.

3aBHCUMOCTb COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThI

N3ydyeHne cMeIIaHHOTro COeIMHEHMS pE3UCTOPOB.

W3mepenue 3neKTpoABIKYIIEH CUIIbI ICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmtonenue snexTponusa.

24.6.5. MexnpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku OazoBoro ypoBHsS B 10 Kilacce ocymiecTBisieTcs ¢ y4€ToM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTHUKH, OMOJIOTUHU, XUMUH, reorpapuu u
TEXHOJIOTUH.

Me:xnpeaMeTHbIE MOHATHUS, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAy4YHOI'O NO3HAHMS: SIBJICHUE,
Hay4HbId (HaKkT, TUMOTe3a, (uU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MaremMaTHKa: pelleHne CHUCTeMbl YpaBHEHHH, JMuHeWHas (yHKuMs, nmapabosa, rumepoosa, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE PYHKIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX IPOEKIIMHM Ha OCH KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonorus: Mexanuueckoe IBUKEHUE B KUBOM npupoje, nuddysus, ocmoc, TermiooOMeH KUBbIX
OpraHu3MoOB (BUABI TEIUIONEpeadyH, TEIJIOBOE PAaBHOBECHUE), 3JEKTPUUECKHUE SIBICHHUS B >KUBOU
MIPUPOJIE.

XuMus: JUCKPETHOE CTPOCHHME BEUIeCTBa, CTPOEHHWE aTOMOB M MOJEKYJ, MOJb BEIIECTBa,



MOJISIpDHAsI Macca, TEIJIOBbIE CBOWCTBA TBEPIBIX TEJ, KMJIKOCTEW M ra3oB, JJIEKTPUUYECKHE CBOMCTBA
METaJUIOB, 3JEKTPOJIUTUYECKAS TUCCOLMALIUSI, TalbBaHUKA.

I'eorpadus: Bna)xHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

TexHosorus: npeoOpa3oBaHUE [BMKEHUN C HMCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TE€XHHKE, NOJIIUITHUKH, NCII0JIb30BAHNE 3aKOHA COXPAHEHMS UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U
IpyTue), IBUraTelb BHYyTPEHHEr0 CropaHus, naposasi TypOrHa, ObITOBOM XOJIO0JUIBHUK, KOHIUIIOHED,
TEXHOJIOTHH [TOJIy4eHHUS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YK CJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
ANEKTPOCTAaTUYECKAsl 3allUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBII MpPUHTED,
AJIEKTpOHArpeBaTesibHbIe MPUOOPHI, YIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBAaHHUKA.

24.7. Conepxanue o0ydyenus B 11 kiacce.

24.7.1. Paznen 4. DnekTpouHaMHUKa.

24.7.1.1. Tema 3. MaruutHoe noJje. DJIeKTpOMarHuTHasi MHIyKLUSI.

[TocrossHHbIE MarHuThHl. B3auMOAENCTBUE NMOCTOSIHHBIX MAarHuTOB. MarHutHoe mnojie. Bekrop
MarHuTHOM MHIAYKUMHU. [IpyHIMD cynepno3suuuy MarHUTHBIX MOJjed. JIMNHMM MarHUTHON MHIYKLIHH.
Kaprtuna nuHuii MarHUTHOM MHAYKLIHMH MOJIS1 TOCTOSSHHBIX MAarHUTOB.

MarsuTHO€ 1oJie MPOBOIHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMM MarHUTHOTO MOJISI NIMHHOTO
MPSIMOTO IIPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJI-HUKA, KATYIIKU ¢ TOKOM. OmnbIT Dpcrena.
B3anMozeincTere MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HAalIpaBJICHUE.

Cuna Jlopenna, e€ Moayiab M HampaslieHUE. [[BukeHHe 3apsyKEHHOW YacTUIBl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumnsl Jlopeniia.

SBneHue  BMEKTpOMarHUTHOM  MHAYKIUU. [loTOK  Bekropa  MAarHUTHOM  MHIYKIIMH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKuuu Dapanes.

BuxpeBoe »snekTpuueckoe moJie. OJNEKTPOABMXKYIAs CHJIa HHIYKUMM B IIPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NuaykTuBHOCTE. SIBIEHNE CAMOMHAYKIIMU. DIEKTPOABIKYIIAs CHUIa CAMOMHAYKLIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHnueckue  ycTpoHCTBAa UM IPAKTHUECKOE MPHUMEHEHHE: IOCTOSHHbIE  MarHWThI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL, UHIYKIIUOHHAS M1€Yb.

JleMOHCTpaLuu.

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TIOJISI.

B3anMopeicTere 1ByX POBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKITUH.

IIpasuio JleHna.

3aBUCUMOCTBD JIEKTPOJABUKYILEN CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHAYKIUH.

YyeHn4YecKuii SKCIIEPUMEHT, TaOOopaTOpHbBIE padOTHI.

W3ydyeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBieHUS AIEKTPOMarHUTHOM WHIYKIIUH.



24.7.2. Pasnen 5. Kosiebanusa v BOIHBI.

24.7.2.1. Tema 1. MexaHuueckue 1 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

Konebarenbnas cuctema. CBOOOJHBIE MeXaHUYecKUe Konebanusa. ['apMoHnYeckne KoiaeOaHws.
[Tepuon, wacrora, ammmutyaa U ¢gasza konedanuid. [IpyKuHHBIN MasSTHHK. MaTeMaTH4ecKuil MasiTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanwuii. [IpeBpaiienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

Konebarenbubiit  koHTyp. CBOOOJIHBIE 3JIEKTPOMArHUTHbIE KOJIeOAHHWS B  MJCAIBHOM
KoJIe0aTenbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHMYECKUMH M 3JIEKTPOMATHUTHBIMU KOJEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUU B UJCATbHOM KO0JIeOATeIbHOM KOHTYDE.

[IpencraBnenue o 3aryxaroliux KojeOaHMsIX. BbIHyX/JIeHHbIE MeXaHHMYECKUEe KojaeOaHMs.
Pe3onanc. BeinyxkeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHNUS.

Ilepemennbiii Tok. CUHYCOMAANBHBIM NEPEMEHHBI TOK. MOIIHOCTH MEPEMEHHOIO TOKA.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSyKEHUS.

Tpancdopmarop. IlpouwsBonacTBo, mnepegaya W MOTPEOJICHUE AIIEKTPUYECKOH IHEPIHU.
OKOJIOTHYECKHE PHUCKM IIpM  IPOU3BOJCTBE  DJJEKTpodHepruu. KynbTypa  mcCnosb3oBaHUsA
AJIEKTPO3HEPIUHU B ITIOBCEIHEBHOM JKU3HH.

TexHnuyeckue ycTpolcTBa M NPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUUECKUN 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTporepeay.

JleMoHcTpanuu.

UccnenoBanue mnapamMeTpoB Ko0JI€OATEIbHON CHUCTEMBI (MPYKUHHBIM WM MaTEMaTHYECKUM
MasTHHK).

HaGumrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJeOaHMs.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS OT BPEMEHH) AJIS 3JIEKTPOMAarHUTHBIX
KoJieOaHuH.

Pe3onanc mnpu mocnenoBaTelbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM HMHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mopeinb TuHUN IEKTPOIIepEaadH.

Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE Pa0OThHI

HccnenoBanue 3aBUCUMOCTH NIEPUOJIAa MAJIbIX KOJIeOaHU Ipy3a Ha HUTH OT JIJTMHBI HUTH U MaccChl
rpysa.

HccnenoBanue NMepeMEHHOIO TOKA B IIEMM U3 IOCIEN0BATENbHO COECAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

24.7.2.2. Tema 2. MexaHHueCKUE U 3JIEKTPOMArHUTHBIE BOJIHBI.

MexaHuueckrue BOJIHBI, yciioBusi pacnpoctpaHenus. [lepuona. CkopocTh pacnpocTpaHeHus U
JuinHa BoJHBIL. llomepeunble U mponosbHbIE BOJHBL. WHTepdepeHnus u Au@pakius MeXaHUYECKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBL. YCIOBHS M3JIy4YEHHS JJIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTanus BekTopoB E, B, v B anekrpomarHuTHoOil BonHe. CBONCTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpa)KeHHE, IPEIOMIICHHE, ToNApu3aiys, Audpaxius, naTeppepernns. CKopocTh 3JIEKTPOMArHUTHBIX
BOJIH.

[lkana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI panOCBA3HU U TeNeBUACHU. Pagnonokanus.

DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIeH Cpeibl.



TexHudeckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl AMATHOCTHKA B TEXHUKE U MEAMILIMHE, pajgap, paIuoNpUEMHUK, TEIIEBU30p, aHTEHHA,
tenepon, CBU-neus.

JleMoHcTpanuu.

OO0pa3oBaHue U pacpoOCTPaHEHHUE TOMIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmtomnieecs Te10 Kak HICTOYHUK 3BYKa.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nnrepdepeHnu u AUPpakiuu MEXaHU4ECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON U YaCTOTON KOJICOaHHIA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IPEIOMIIEHHE, IOJIpU3aLus,
mudpakus, tHTephEpeHIIHsL.

24.7.2.3. Tema 3. OnTuka.

I'eomerpuueckas ontuka. IIpsMonuHeiiHOe pacnpocTpaHeHUE CBETa B OAHOPOJHOM cpene. Jlyu
cBera. TOYeUYHBbIN UCTOYHUK CBETA.

OTtpaxxeHune cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKale.

[Ipenomiienne cBera. 3aKOHBI MPENOMIICHUSI cBeTa. AOCONIOTHBIN IMOKa3zaTelb MPEeTOMIICHUS.
[Tonnoe BHyTpeHHEE oTpaxeHnue. IIpenenpHblil yroi OJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus csera. CnoxxHblil cocTaB Oenoro ceera. LIBer.

Cobuparone u pacceuBaronue JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSIHUE M ONTHYECKAs
cwiIa TOHKOHM JuH3bI. [locTpoeHne n300pakeHUi B COOMPAOIINX U pacCeHBAIONINX JIMH3ax. Dopmyria
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

Bonnosas ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHHMKH. Y CIOBUS HAOIIOICHUS
MaKCHUMyMOB M MHHHMYMOB B HMHTEP(PEPEHLUMOHHONW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. JudpakunonHas pemeéTka. Y cioBre Habt01eHUs TJIaBHBIX MAaKCUMYMOB MpU
MaJeHUY MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHnueckue ycTpoHCTBa W NPAKTHUECKOE NPUMEHEHHE: OuKM, Jymna, ¢oTroamnmnapar,
MIPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJECKOI, BOJIOKOHHAs ONTHKA, AU(paAKIMOHHAs pelETKa,
MIOJIIPOU .

JleMOHCTpanuu.

[IpsiMmonnHeitHOe pacnpocTpaHeHHe, OTPAKEHHUE U MpesoMiieHne cBeta. OnTudeckre npuoopsl.

[TonHOE BHYTpeHHEe oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB U300paXKeHHH B TMH3aX.

Mopenn MUKpOCKOMA, TEIECKOIIA.

HaGmronenue natepdepeHimu ceera.

Habmtonenue nudpakuuu cera.

Habmtonenue nucnepcuu cBeta.

[losydyeHune ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tonmy4yeHue crniekTpa ¢ HOMOILIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmonienue nonsipusanuu cBera.

Y4eHnueckuit IKCIIEpUMEHT, J1abopaTOpHbIE PabOTHI

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIA.

WccnenoBanue cBONCTB N300paxKeHH B TUH3AX.



Hab6mronenue qucnepcuu cBerta.

24.7.3. Pazgen 6. OCHOBBI CIELIMATIBHOM TEOPUN OTHOCUTEIBHOCTH.

I'panuubl IPUMEHUMOCTH  KJIACCUYECKOM MeXaHMKHU. IlocTynaTel cHenUalbHOW TEOpHUH
OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOAYJSI CKOPOCTH CBETa B BaKyyMe, IIPUHIUI OTHOCUTEIbHOCTU
OlHIITENHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHH U COKPALCHUE UITUHBI.

OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHLIBI.

CBs13p MacChl C DHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTUILbI. DHEPrUs IOKOS.

24.7.4. Paznen 7. KBanroBas (usuka.

24.7.4.1. Tema 1. DnieMeHTbI KBAHTOBOM ONTUKU

®otonsl. Dopmyna [Tnanka cBsi3u SHEPrUn POTOHA C €TO YACTOTOU. DHEPTUS K UMITYJILC (POTOHA.

OtkpeiTue U uccnenoBanue ¢orodddexra. OmbiTel A.I'. CtoneroBa. 3akoHbl (hoTOddeKTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacnas rpanuna» Gortorddexra.

Hasnenue cBera. OnwiTel [1.H. JIeOGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK, COTHEUHAs
Oarapesi, CBETOIUO/I.

JleMoHcTpanum.

®oTo3peKT Ha YCTAHOBKE ¢ TUHKOBOM IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTodddekra.

Cseroauos.

Conneunas Oarapes.

24.7.4.2. Tema 2. CTpoeHue aroma.

Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccessuuro o -gactun. [lnanerapnas monens
aroma. [loctynarel bopa. M3nydenue u noryomeHre GOTOHOB IPU MEPEXOJE aToMa C OJJHOIO YPOBHS
9HEpruu Ha Apyroi. Buasl cnektpos. CriekTp ypOBHEH SHEPrUU aToMa BOJIOPOJA.

BosiHOBBIE cBOMcTBa yacTull. Bomubl ae bpoins. KoprnycKymspHO-BOITHOBOM 1yanu3Mm.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyYeHHE.

TexHnueckue ycTpolcTBa U MPAaKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHbIM aHamu3 (CIEKTPOCKOIT),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

JleMOHCTpanuy.

Mogpens omnbita Pezepdopra.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.

Jlazep.

YyeHn4ecKuii SKCIIEPUMEHT, TaOOpaTOPHbBIE PaOOTHI.

HaGmronenune nuHeyaToro criekTpa.

24.7.4.3. Tema 3. AToMHOE SpO.

OKCIIEpUMEHTHI, J10Ka3bIBAIOLIME CIOKHOCTh CTPOEHHUA sapa. OTKpBITHE PagUMOaKTUBHOCTH.
OmnbiThl Pezepdopna mo onpeaeneHno cocTaBa painoakTUBHOTO u3nyueHus. CBoiicTBa anbga-, 6era-,
raMMma-u3ilydeHus. BivsHue paaiuoakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTkpeITHE IPOTOHA U HeWTpoHa. HykionHas mozens sipa ['eiizen6epra—lBanenko. 3apsn siapa.
MaccoBoe uncio sapa. M3otomsl.

Anbda-pacnaa. OJEKTPOHHBIM M MO3UTPOHHBIM Oera-pacman. [amma-uznydyeHue. 3aKoH
pPaZMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.



S nepubie peakuuu. JleneHue u CUHTE3 A1ep.

Snepubiii peakrop. TepmosinepHbiii cunTe3. [IpoOaeMbl U MEPCHIEKTUBBI SIEPHON SHEPTETHKH.
DKOJIOTMYECKHE aCIEKThI s,IEPHON IHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOICHHUS U PETUCTPAILIUH SJIE€MEHTAPHBIX YacTHII.

OyHaamMeHTaIbHble B3auMoieiicTBusl. EqUHCTBO (r3nueckoil KapTUHbBI MHUpA.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TI03UMETpP, Kamepa Buiibcona, siaepHblit
peakTop, aToMHasi 6omoa.

JleMoHcTpanum.

CuéTynK HOHU3HUPYIOLIUX YACTHUII.

YdeHn4ecKkuil SKCIIepUMEHT, TabopaTopHbIe padOThI

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).

24.7.5. Pa3nen 8. DneMEeHTHI aCTPOHOMUH U aCTPO(U3HKH.

Ortansl pa3BUTHs acTpoHOMUHU. [IpUKinasHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, X BUIMMOE ABH)KECHHUE.

Conneynas cucrtema.

Connue. ConHeuyHasi akTUBHOCTh. McTounuk sHeprun ConHua u 3BE3A. 3BE3bl, UX OCHOBHBIE
XapakTEepUCTUKU. JluarpamMmma  «CHEKTpaJbHBIA KJIACC — CBETUMOCTb». 3BE3/ABI  TJIABHOM
MIOCJIE0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) I 3BE3/1 TJIaBHOM IOCIIE10BATEIbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE NPEACTABIEHUS O IPOUCXOXKACHUU U 3Boonuu CoHIa
Y 3BE3/1. DTaIlbl )KMU3HU 3BE3].

Mneunsiii [lyte — Hama T'anaktuka. [lonoxenue u nBukeHue Connna B ['anmaktuke. Tumbl
rajiakTuk. Pajuoranaktiuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajgakTUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa66mna. PazOeranue ranaktuk. Teopus bomnblioro
B3pbIBa. PeIMKTOBOE M3IIydueHHE.

MacmrabHas ctpykTypa Beenennoil. MertaranakTuka.

Hepewénnplie mpoGieMbl aCTpOHOMUM.

Yyenunueckue HabIIOICHUS.

Habntoienuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX NPUIIOKEHUN JUIs
oTpesieNIeHUs TOJ0KEeHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3usi CeBEepHOro
MOJTyIIapusi U SIPKUE 3BE3/bL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

24.7.6. O6o01maroree MOBTOPEHHE.

Ponb ¢u3uku U acTpOHOMUU B HKOHOMUYECKOM, TEXHOIOTUYECKOM, COIMATbHOW M ATHYECKON
chepax NeATeNbHOCTH YeJIOBEKa, pojib U MECTO (PM3UKM M aCTPOHOMHHM B COBPEMEHHOW Hay4HOMH
KapTUHE MHpA, pOjib PU3NYECKON TeopuHu B (OPMUPOBAHUU MPEJICTABICHUN O (U3NUECKON KapTUHE
MHUpa, MeCTO (U3NYECKOW KapTUHBI MHpa B OOLIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUN O TPUPO/IE.

24.7.7. MexnpeaAMETHbIE CBSI3HU.

Wzyuenne kypca ¢usuku 0OazoBoro ypoBHsS B 11 kilacce ocymiecTBisieTcs ¢ y4€ToM
COJIEPKATENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHUKH, OMOJOTHH, XUMHUH, reorpadguu u
TEXHOJIOTHH.

MexnpeaMeTHbIE MOHATHUS, CBSI3aHHbIE C U3YYEHHEM METOJ0B HAyYHOT'O NO3HAHMS: SIBJICHUE,
Hay4HbId (aKT, TUMOTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, SKCIEPUMEHT,
MOJEIINPOBAHNE, MOJIENb, U3BMEPEHHUE.

Matemaruka: pelieHrne CUCTeMbl YpaBHEHUN, TPUTOHOMETpUYECKHe (QYHKLINN: CUHYC, KOCUHYC,



TQHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M MX IPOEKIHMH HA OCH
KOOP/IMHAT, CJIOXXEHHE BEKTOPOB, IPOM3BOJIHBIC JIIEMEHTAPHBIX (QYHKUUH, NpPU3HAKK MOJ00HS
TPEYTOJILHUKOB, OTPE/ICTICHNE TUIOMAAN TUIOCKUX (GUTyp 1 00BEMa Tell.

Buonorusi: sneKTprUuecKue SBJICHUS B JKUBOM MpUpPOAE, KoieOaTelabHbIE ABIKEHHS B KHUBOU
IIPUPO/IE, ONITUYECKUE SIBIICHUS B KUBOU NPUpPOAE, ACHCTBUE pajivallii Ha )KUBbIE OPraHU3MBI.

XUMUS: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX TEIl, MEXAHU3MBI
00pa30BaHMs KPUCTAIUINYECKOHN PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

I'eorpadus: MarHuTHBIE IOJIFOCA 3€MIIM, 3aJ€KW MArHUTHBIX pyJ, (GOTOCBEMKA 3eMHOU
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MJICTPSCEHUM.

TexHonmorusa: JMHUM DJIIEKTPOIIEpEAayd, TEHEepaTop IEPEMEHHOIO TOKa, JJIEKTPOABUIATEIb,
WHAYKIMOHHAS TIeYb, pajap, paJAUONPUEMHHK, TeJIEeBU30p, aHTeHHa, TtenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTUKA, COJIHEUHas OaTapesl.

24.8. IlnanupyemMsble pe3yIbTaThl OCBOSHHS MPOrPaMMbl IO (PU3HUKE HA YPOBHE CPEIHEr0 00IIero
oOpa3oBaHHs.

24.8.1. OcBoenue yuebHoOro mpeamera «Pu3nka» Ha ypoOBHE CpelHEro obiiero odpazoBaHus
(0a30BBIi YpPOBEHb) JOJKHO 00ECIEUUTh TOCTHIKEHUE CIEIYIOLUUX JIMYHOCTHBIX, METAPEIMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE pe3yNabTaThl OCBOCHUS ydeOHoro mpenmera «®Du3nka» OMHKHBI OTpa)Xarhb
TOTOBHOCTb M CIHOCOOHOCTh OOYYalOMIMXCS PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAIMi, MMO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIINX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KXHUIHECHHOTO
OIbITA W OIBITA JEATENBHOCTH B IPOLECCE PEaIU3alMy OCHOBHBIX HANpaBICHUM BOCIMTATEIbHOU
JESTEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaXk1aHCKOr0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh I'PAXKIAHCKONW MO3UIMK O0YyYarolerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00ILEeCTBa;

NPUHATHE TPAAMIMOHHBIX OOIIEUETOBEYECKUX T'yMaHUCTHMUECKUX M JEMOKpPAaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TpakJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPaBIE€HUHU B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aUMOJICHICTBOBATh C COLIMANIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKLIMAMU U
Ha3HAYCHHEM,;

TOTOBHOCTb K TyMaHUTapHOMN U BOJOHTEPCKOU NEATENBHOCTH;

2) NaTpMOTUYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/TaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K FOCYAapCTBEHHBIM CHMBOJIAM, JOCTUXEHHUSIM POCCUMCKUX YYEHBIX B
o0nacTy (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CMOCOOHOCTh OIIEHMBATh CHUTYAlMI0O U NPUHMMATh OCO3HAHHBIE DPEILICHUs, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYAYILIETO;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYash ICTETHKY HAay4YHOTO TBOpPYECTBA, MPHUCYLIETO
¢busnueckoil HayKe;

5) TpyZIOBOTO BOCTIUTAHUS:



MHTEpEC K Pa3In4HbIM cepam NpodecCuoHaNbHON AEATENIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
($U3MKOI U TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyyiel mpodeccun 1 pearn30BbIBaTh
COOCTBEHHBIE )KU3HECHHBIC TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO M camMoOOpa30BaHUIO B OONacTH (PHU3MKH Ha
MPOTS)KEHUU BCEW JKU3HU;

6) 3KOJOrMYECKOr0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTb  SKOJIOTMYECKOH  KyJIbTYpbl, OCO3HaHHE IJI00AJBHOIO  Xapakrepa
9KOJIOTUYECKUX MTPOo0IIeM;

IUTAaHUPOBAHUE U OCYLIECTBICHHE JEHCTBUI B OKpYXarollell cpene Ha OCHOBE 3HaHUS IeJei
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

Pacmmpenne ombITa AEATENBHOCTH SKOJIOTUYECKON HANpaBIEHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HaHUi 10 PU3HKeE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3nyeckoil Hayku;

OCO3HaHME LEHHOCTH HAy4yHOM JAEATeNbHOCTH, T'OTOBHOCTh B IIpolecCE€ H3yueHHUs (QHU3UKU
OCYLLIECTBIAThH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JAESITEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

24.8.2. B porecce TOCTHKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS ITPOrPaMMBI 1O (PU3UKE JUIS
YPOBHsI cpemHero oOmiero oOpa3oBaHUs y OOYYarOIIMXCS COBEPHICHCTBYETCS SMOLMOHAIBHBIN
MHTEIUICKT, TPEATIONIAT Ao chOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAILHOE COCTOSTHUE, BUIETh
HalpaBJIeHUs Pa3BUTUS COOCTBEHHON AMOLIMOHAIBHON c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOPEryJIMPOBaHUs, BKIIIOYAIOIIEIO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEAEHUE, CHOCOOHOCTh AaJalTUPOBATHCS K HMOLMOHAIBHBIM HM3MEHEHHUSM U IPOSBIATH
I'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTHIKEHUIO LIeJId U YCIeXy, ONTUMHU3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATH, NCXO/IS U3 CBOUX BO3MOKHOCTEH;

HMITATHH, BKIFOYAOIIEH CTOCOOHOCTh TOHUMATh SMOIIMOHAIEHOE COCTOSTHUE APYTHX, YIUTHIBATH
€T0 MPH OCYIIECTBICHUH OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COI[MAIIBHBIX HAaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHHS C JPYTUMHU
JIOAbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

24.8.3. MeranpeaMeTHbIe pe3yJabTaTbl OCBOCHUS MPOTpPaMMbl CpelHEero oOIIero oopazoBaHMs
JOJKHBI OTPaXKaTh:

24.8.3.1. OBnanenue yHuBEpCaJIbHBIMU 103HABATEIbHBIMU JEHCTBUAMMU:

1) 6Ga3oBbIe JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENTFHO ~ (DOPMYITHpPOBaTh M aKTyaJH3UpOBaTh MpoOOJIeMy, paccMaTpuBarh e&
BCECTOPOHHE;

OTIPEIENIATH IIeITU IeATEIILHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPHU UX JTOCTHIKCHHS,

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHUBOPEUHS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;

pa3pabarbiBaTh IUIAaH PEUICHUs NMPOOJIEMBI C YYETOM aHaIN3a HWMEIOIIMXCS MaTepHaJIbHBIX H
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JIESATEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJILTATOB LIEJISM, OLIEHUBATh
PHICKH TTOCIIE/ICTBUH NI TETLHOCTH,

KOODJMHUPOBAaTh M  BBINOJHATE pabOTy B  YCIOBUSAX pEAIBHOTO, BHPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX TPOOIeM.



2) 6a30BbIC UCCIIEAOBATEIIBCKIE JCHCTBUS:

BJIJIETh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOM HAYKH;

BJIaJICTh HABBIKAMH Y4eOHO-MCCIIEI0BATEIbCKON U TIPOCKTHOM JIEATENbHOCTH B 00J1aCTH (pU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOAOB PELICHHUs 3a/1a4 (U3NIECKOTrO
coZiep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHUS;

BIAJeTh BUJAMU JIEATEIBHOCTM [0 IIOJYYEHHIO HOBOTO 3HaHUS, €ro WHTEepIpeTaluy,
IpeoOpa3oBaHUI0 U IPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTyalMsX, B TOM 4YHCJIE NPH CO3JAHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJIATh IPUYMHHO-CIICAICTBEHHBIE CBSI3M U aKTYaJlIM3UPOBATh 3a/lady, BbIABUraTh THIIOTE3Y €€
peleHHs], HaXOAUTh apryMEHTHI I JO0Ka3aTeNbCTBA CBOMX YTBEP)KICHHI, 3a7aBaTh HapaMeTpbl U
KPUTEPHUH PELICHHUS;

aHAJTM3UPOBATH MOJIYYCHHBIE B XOJ€ PEIICHHs 33/1a4d Pe3yJabTaThl, KPUTUYECKU OIICHWBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM AEATEIbHOCTH, B TOM YHUCIIE
IIPU U3YYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN ONBIT;

YMETh IIEPEHOCUTD 3HAHUS 10 PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00acTei;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIE MTOIXObl M PEILICHHS;

CTaBUTH MPOOJIEMBI U 3a7a4M, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpOopMaIUEC:

BJIaJIeTh HABBIKAMH MOJTY4E€HUS UHPOpMALUU HU3NUIECKOTO COACPIKaHUSA U3 UCTOYHUKOB PAa3HbBIX
TUIIOB, CaMOCTOSITE€JIbHO OCYILECTBJIATh IIOMCK, AaHajdM3, CHCTEMAaTU3alUI0 M HHTEPIPETALUIO
MHGOpMaLUU Pa3IMYHbIX BUJOB U (OPM IpEJICTABICHMUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OpMALINH;

UCIOJb30BaTh CPeACTBa MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTUH B pPELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX ¥ OPraHU3AIMOHHBIX 3a7ad C COOJIOZCHHWEM TpeOOBaHU
SPrOHOMHUKH, TEXHUKH O€30TaCHOCTH, TUTHEHBI, PeCypcOCOEPEeKEHUS, MPABOBBIX U ATHYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30TTaCHOCTH;

CO3lIaBaTh TEKCTHI (DU3MYECKOTO COJICPIKAHUS B PA3NUYHBIX (hopMaTrax ¢ yu€TOM HazHAUCHUS
uHpOpMaIUU 1 LEJIEBOM ayJTUTOPUH, BBIOUpAst ONTUMANBbHYIO (pOpMy MTpeCTaBIEHHS U BU3yaTH3alHH.

24.8.3.2. OBnaeHue yHuBEpCAIbHBIMM KOMMYHUKATUBHBIMH I€HCTBUSMU:

1) obmienue:

OCYILIECTBIIATH OOILIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JESITEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIHA U CMATYATh KOH(MIIMKTHI;

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMECTHAsl €SI TEIbHOCTD:

MTOHUMATh 1 UCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHTHOW ¥ HHIMBHIyaTbHOH paboTHI;

BBIOMpPAaTh TEMaTHKy M METOJbl COBMECTHBIX JEHCTBMHA C yd4€TOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEH Ka)K0T0 YiIeHa KOJUIEKTHUBA;

IPUHUMATD 1I€JTM COBMECTHOH JEATENbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ACUCTBUS O
e€ MOCTM)KEHUIO: COCTaBJIATH IUIaH ACWCTBUH, paclpelesiaTh poid ¢ y4ETOM MHEHUH YYacTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHOW pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXJIOTO YYACTHHKA KOMAHIBI B OOIIWI pe3yibTaTr 1o
pa3paboTaHHBIM KPUTEPUSIM;

mpeularaTh HOBBIE IPOEKTHI, OLEHWBATH WA C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,



MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B PA3IMYHBIX CUTYalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

24.8.3.3. OBnajieHue yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHUCTBUSIMMU:

1) camoopranuzanus:

CaMOCTOSITENIFHO OCYILECTBJISATh IO3HABATENbHYIO JEATEIbHOCTh B oOOysacTé  (GU3UKU U
aACTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSITENIFHO COCTaBJIATh IUIAH pEIICHUsT PAcYETHBIX M KA4YEeCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThI ¢ YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNaTh OCO3HAHHBIN BEIOOP, ApTyMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHUIO U TPOSBICHHUIO J3PYAULUUA B 00NACTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaThb OLIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HAaBBIKAMH TIO3HABATEIBHOW pE(PIEKCHM KaK OCO3HAHUSI COBEPUIAEMBIX NIEHCTBHIA U
MBICIUTENIBHBIX [TPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peICKCUU ISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

OLICHUBATh PUCKHU M CBOEBPEMEHHO MPUHUMATh PEUICHHS 110 UX CHUKECHHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI JPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEeIbHOCTH.

3) npunsitue cedst U qPYTux:

MIPUHUMATD ce0sl, MIOHMMAas CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OIINOKY.

24.8.4. TlpeameTHble pe3yabTaThl OCBOEHUS NMPOrpaMMsbl 1o Gpu3suke. B npouecce usyuenus kypca
Kypca ¢usuku 6a3oBoro ypoBHs B 10 kitacce o0yJaronuics HayauTCst:

JI€MOHCTPHPOBATh Ha MPUMEpax poJib U MecTo (pU3NKH B POPMUPOBAHIH COBPEMEHHOM HayuyHOU
KapTUHbI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHM U TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH
JTIOJICH;

YUUTHIBaTh T'PAHUIBl NPUMEHEHMUS W3YYEHHBIX (U3UUECKUX MOjEeJel: MaTepHalbHas TOUKa,
MHEepLHaJIbHas cucTeMa oTCUETa, a0COIIOTHO TBEPAOE TENO, UJCANIbHBIN a3, MOJENN CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUEUHBIN AIEKTPUUECKHUI 3apsi/i IPU pellieHuu GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (GU3UYECKUE SBICHUS (IIPOLIECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOEHHS BEIIEeCTBA U JJIEKTPOAMHAMHUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE TaJleHHe Tel, ABM)KEHHE 10 OKPYKHOCTH,
MHepIUs, B3auMoieicTBre Tel, Auddy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHHUE KHUJIKOCTEH U TBEPABIX
TeN, U3MEHEHHe oO0b&Ma Ted MpH HarpeBaHWU (OXJIAKICHMH), TEIJIOBOE paBHOBECHE, MCIAapeHHe,
KOH/IEHCallNs, IJIaBJIeHHe, KpUCTAJUIN3ALUs, KUTIEHHE, BIAXKHOCTh BO3]lyXa, MOBBIILICHHUE IaBICHUS ra3a
IIPU €r0 HarpEeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXK]Ty ITapaMeTpaMu COCTOSIHMSI ra3a B U30IpoIieccax,
ANEKTpU3aLUs TeJ, B3aUMOJICHCTBHIE 3apsI0B;

OINHCHIBATh MEXAHWYECKOE JBUKEHHE, UCIOJIb3Yys (hHM3MUECKHe BEIMYMHBI: KOOPAMHATA, MYTh,
nepeMenieHne, CKOpocTb, YCKOpPEHHEe, Macca Tejla, Cuja, UMIYJIbC Tejla, KUHeTHYecKas >Heprus,



MOTEeHIIMaJIbHAs SHEPTUs, MeXaHndeckas paboTa, MEXaHH4ecKasi MOIIIHOCTh; MPY ONMKUCAHUU MPABUIHHO
TPaKTOBaTh (M3MUYECKUN CMBICT WCIOJB3YEMBIX BEITUYHMH, UX O0O03HAYCHHS M E€AMHHUIIBI, HAXOIUTH
(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETMYUHY C JPYTUMH BEIMYMHAMHY;

OIMCHIBATh U3YyUYCHHBIE TEIUIOBBIC CBOMCTBA TENl U TEIUIOBBIC SIBJICHUS, HCIONB3Ys (PU3UUECKUE
BEJIMYMHBIL: JABJICHUE Ta3a, TEMIIEpATypa, CPEAHAS KUHETHUECKas 3HEPIUsl XaOTUUYECKOIO JIBHKEHUS
MOJIEKYJI, CPEIHEKBAJIpaTU4YHAsi CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSS JHEPrus,
pabota rasa, K03(QPUIMEHT MOJIE3HOTO JIENUCTBUS TEIUIOBOTO JBUTATENS; MPU OMHUCAHUU MPABUIHHO
TPakToBaTh (PU3UYECKUN CMBICT HCIHOJB3YEMBIX BEIUYMH, UX O0003HAYEHHS] M E€AMHUIIbI, HAXOIUTh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETMUYHUHY C JPYTHUMH BETUYHHAM;

ONMCHIBATh W3YYEHHBIE DJJIEKTPUUECKHE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE SIBJICHUS
(mporueccel), HCMONB3Ysl (DU3UYECKHE BEIUYMHBL DIEKTPUYSCKHNA 3apsl, DJIEKTPUYECKOEe IIOJIE,
HaNpspKEHHOCTD TOJIS, OTEHLMAN, pa3HOCTh MOTEHUUAJIOB; IPU ONMCAHUU IPaBUJIBHO TPAKTOBATH
¢u3nvecKkuil CMBICT HCIIONB3YEMbIX BEIHYMH, MX O0O3HAUCHHS M €IUHHIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAJIM3UPOBATH (PU3NUECKHE MTPOLECCHI U SABICHUS, UCIIONIb3Ys (PU3UUECKUE 3aKOHBI M TPUHIIUIIBL:
3aKOH BcemMupHoro tarotenus, I, I1 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKOM SHEPruH,
3aKOH COXPAaHEHHUsI UMITYJIbCA, IPUHIUI CYNEPIO3ULIUN CUJI, IPUHLUIT PABHOINPABUS MHEPLHUAIbHBIX
CUCTEM OTCYETa, MOJIEKYJISIPHO-KHUHETHUECKYIO TEOPUIO CTPOCHHUS BEILECTBA, I'a30Bbl€ 3aKOHBI, CBS3b
CpeHel KNHETUYECKON SHEPIUuH TEIUIOBOT0 ABMKEHUS MOJIEKYJ ¢ aOCOIIOTHOM TeMIiepaTypoi, NepBbIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS JJIEKTpUYECKOro 3apsijaa, 3akoH KynoHa, mpu sToM
pa3nuyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €0 MATEMATUYECKOE BBIPAKECHHE U YCIOBHS (TPAHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OOBSCHSATH, OCHOBHBIC MPUHIUIBI JEUCTBUS MAIlMH, NMPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTth yCIOBHs UX O€30MAaCHOTO MCIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh OKCIIEPUMEHTHI TI0 HCCIENOBAaHUIO (PU3UYECKUX SIBICHUH U MPOLIECCOB C
MCIOJIb30BaHUEM MPSMBIX, U KOCBEHHBIX MU3MEPEHUH, MpU 3TOM (OpMYyIUPOBATH MpodiIeMy/3aaauy u
TUNIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TNPEIJIOKEHHOTO0 O0OpYAOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYJIUPOBATH BBHIBOJIBI;

OCYILIECTBIIATh NPSIMblE M KOCBEHHbIE M3MEPEHMs (PU3UYECKUX BEIMYMH, IPU STOM BHIOMpPATH
ONTHUMAJIbHBIA CIIOCO0 H3MEpPEHUs M MCIOIb30BaTh H3BECTHBIE METOJbl OLEHKH IMOrpeUIHOCTeN
U3MEPEHMUI;

HCCIEIOBaTh 3aBUCHMOCTH MEXIy (U3MYECKUMU BEIMYMHAMHU C HCIHOJIB30BAaHUEM MPSMBIX
W3MEpEeHull, MpU HTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCUPOBATH pE3yNbTaThl TMOTYyYCHHOU
3aBUCHUMOCTH (DU3MUYECKUX BEIWYUH B BUJIE TAaOIHI U TpadHKOB, AeTaTh BBIBOABI MO pe3ylbTaTaM
UCCIIEIOBaHMS;

co0nroaTh MpaBuiia 0€30MacHOro TpyJa MpH MPOBEIECHUHU HCCIEIOBaHUM B paMKax y4eOHOTro
SKCIIEPUMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOM W MPOEKTHOW JESITENbHOCTH C MCIOJIb30BAaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemaTh pacu€THbIE 3a/la4M C SBHO 3aJlaHHOM (U3UYECKOH MOJENbI0, UCHOJb3Yys (hru3nUYecKue
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3a/1a4l BBIOUPATh (U3MUECKYIO MOJEIh, BBIICTSATh
¢du3nyeckre BeTMYUHBI U (POPMYIIbI, HEOOXOUMBIE JUTS €€ peleH s, IPOBOJUTH PACUETHI U OLICHUBATH
PeaIbHOCTh MOJIYYEHHOTO 3HAaUeHUS (PU3HUUECKON BETUYHHBI;

pemars KayeCTBEHHbIE 3a/layd: BBICTPAWBaTh JIOTUYECKHM HEMPOTHBOPEUUBYIO LIETIOUKY
paccyX/IeHUI ¢ UCTIOJIb30BaHUEM U3yUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN M PU3NYECKUX SBICHUII;

WCIIOJIb30BaTh MPHU PEIIeHUH y4eOHBIX 3a7jauy COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUU ISt
MOKNCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U MPEICTaBICHUS Y4eOHOM M HaydHO-IOIMYJISPHOM



uH(pOpMalLlUY, TOITYYSHHON M3 Pa3IMYHbIX HCTOYHHMKOB, KPUTHUECKH aHAJIM3HPOBATH MOJIy4aeMyIO
nH(pOpMaIINIO;

MPUBOANUTH MPUMEPHI BKIIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIB30BATh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOH >KM3HM JUISI O0ECIICUCHHS
0e30MmacHOCTH MpU OOpalleHHH ¢ NpuOOopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, JI COXpaHEHUs
3JI0pOBbS U COOJIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpPY>KaIoLIel cpeie;

paboTaTh B TpyMIe C BBINOJIHEHUEM pPa3jIMYHBIX COLMANIBHBIX POJIEH, MIaHUPOBaTh PabOTy
IPYNIbl, PAMOHAIBHO paclpeeiTh 00s3aHHOCTH U IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHJAPTHBIX
CUTyalUsX, OLEHHUBATh BKJIAJ KaXIOT0 M3 YYaCTHUKOB TPYIIBl B pEIICHHE paccMaTphUBacMOi
poOIEMBI.

24.8.5. TlpeameTHbIe pe3yabTaThl OCBOSHUS MPOTPaMMEI 1o Gu3uke. B mporecce n3yueHus Kypca
Kypca ¢u3uku 6a3oBoro ypoBHs B 11 kitacce o0ydaronuiics HayquTCs:

JEMOHCTPHUPOBATh Ha MMPUMEPAX POJIb U MECTO (pU3MKU B (HOPMUPOBAHUH COBPEMEHHOMN HayYHOMN
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPAKTUYECKOW AESITENHbHOCTU
JOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX MOJIENCH: TOUSUHBINH IIEKTPUUECKUN
3apsij, JIyd CBETa, TOUCUHBIH UCTOUYHUK CBETA, s/IEPHAsi MOJAEIh aTOMa, HyKJIOHHAsE MOJICIb aTOMHOTO
Spa IpU PEHICHUN PU3UUECKUX 3a1a4;

pacrio3HaBath (hU3MUYECKHe sBICHHUA (TPOLECCH]) U OOBSICHATH HMX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA W KBAHTOBOW (PHM3HMKH: 3JEKTpUYECKass MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB, DJIEKTPOMArHUTHAS UHAYKLHUSA,
JeiCTBHE MarHUTHOTO TOJS HA MPOBOJHHK C TOKOM M JABIDKYIIMKCS 3apsll, AJIEKTPOMAarHUTHBIC
KojeOaHusT M BOJHBI, MPSMOJIIMHEHHOE PpACIpPOCTPAaHEHHE CBETa, OTPaXKEHUE, MpeToMIICHUE,
uHTepdepeHus, JUPpakius U MONIpU3alUs CBETa, TUCHEpCUs CBeTa, (POTOIIEKTPUIECKH dPPeKT
(poroaddexrt), cBeTOBOE MAaBieHHWE, BO3HUKHOBEHHE JIMHEHUAaTOro CIEKTpa aroMa BOJOPOJA,
€CTEeCTBEHHAS U MCKYCCTBEHHAs! paOAaKTHUBHOCTH;

ONMCHIBATh M3yYCHHBIE CBOMCTBAa BemlecTBa (DIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AJIEKTPHUYECKYIO TPOBOJAUMOCTh DPA3IMYHBIX CPEl) M OJICKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCTIONB3Ysl (PU3MUECKUE BEIMYMHBI: AJIEKTPHUECKUI 3apsil, CHJIa TOKA, DIIEKTPUYECKOe HaNpsKEHHE,
AJIEKTPUUYECKOE COIMPOTHBIIEHUE, PA3HOCTh IMOTEHIMANIOB, JIEKTPOIBIDKYIIAs cuia, paboTa TOKa,
MHAYKIUS MarHuTHOTO Mojs, cuia Amnepa, cuia JlopeHna, MHIYKTMBHOCTb KaTYIIKH, SHEPIus
3JIEKTPUUYECKOTO M MAarHUTHOTO MOJIEH, MepHO/] U YacToTa KojeOaHu B Kojae0aTeTbHOM KOHTYpE, 3aps/]
U CHJa TOKa B INPOLIECCE TAPMOHUYECKUX IEKTPOMArHUTHBIX KoJiebaHull, (POKyCHOE pacCTOsSHHE U
OTNITUYECKasl CHJIA JIMH3bI, IPU ONMCAHWH NMPABUIBHO TPAKTOBATH (PU3UYECKHUI CMBICI HCIIOIB3yEMBIX
BEJIMYMH, UX 00O03HAYCHHUsS M €IWHUIIBI, YKA3bIBaTh (YOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NIECKYIO
BEJIMYMHY C JPYTUMH BEITMYNHAMH;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SBIICHHUS W TPOIECCHI, UCIOIB3YS (U3NUESCKHE BEIUYHHBIL:
CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPrus M UMIYJIbC (POTOHA,
NepuoJl TOJypachaaa, 3HEPrus CBSA3M aTOMHBIX sJep, NpU OINUCAHUM NPAaBUIBHO TPAKTOBATh
¢bu3nveckuif CMBICI HCIIOJB3YEMbIX BEIMYMH, MX O0003HAUCHHsI M €IUHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE JIaHHYIO (PU3MUECKYI0 BEIHMYMHY C JPYTMMHU BEIMYMHAMHU, BBIYUCIATH 3HAUYEHHUE
(hbU3UYIECKOI BEITMYHHBI,

aHATM3UPOBATh (PM3NIECKHE TIPOLIECCHI U SIBICHUS, UCTIONB3Ys (PH3NIECKUE 3aKOHBI ¥ TPUHITHIIHL:
3akoH OMa, 3aKOHBI TIOCJIEAOBATEIFHOTO M MAPaJLIEIEHOTO COSAMHEHUS TPOBOTHUKOB, 3aKOH JI>KOYIIsI—
JleHma, 3aK0H >JIEKTPOMArHUTHOHM MHTYKIIMU, 3aKOH IPSMOJIMHEHHOTO pacTipOCTPAHEHUS CBETa, 3aKOHBI



OTpa)XEHHUs CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHE OWHIITeHHaA s (porodddekTa, 3aKoH
COXPaHEHUS YHEPTHH, 3aKOH COXPAHEHHS UMITYIIbCA, 3aKOH COXPAHCHHSI AJIEKTPUIECKOTO 3apsiaa, 3aKOH
COXpaHEHHs MacCOBOT'0 YHCIIA, TOCTYIaThl bopa, 3aK0H painoakTUBHOTO pacnaia, pyu 3TOM Pa3IudaTh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbI, 0071acTH)
MIPUMEHUMOCTH;

OTIPENIeNIATh HAlpaBJICHUE BEKTOPAa WHAYKIIUM MAarHUTHOTO IOJISi TPOBOJHHKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHna;

CTPOHUTH M OTHCHIBATh N300paKEHHE, CO3IaBAeMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30MH;

BBINIOJIHATh DKCIEPUMEHTBI [0 HCCIICOBaHUIO0 (U3WYCCKHX SIBICHUH U IPOILECCOB C
MCIOJIb30BAHUEM TIPSMBIX, U KOCBEHHBIX U3MEPEHUI: Mpu 3TOM (POopMyIUpoBaTh mpodiieMy/3agady u
TUMOTE3y Yy4eOHOro OKCIEPUMEHTa, CcOoOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHWS,
MIPOBOANTH OMBIT U OPMYITUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MPSIMBIE M KOCBCHHBIE M3MEPEHUs (DU3MYECKHX BEIMYWH, MPU ITOM BHIOUPATH
ONTUMAIILHBIA CIOCO0 M3MEPEHUsT W HCIOJIb30BaTh HM3BECTHBIC METOJbI OIEHKH IOTPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKHUX BEIUYMH C UCIOJIB30BAHUEM TMPSMBIX H3MEPCHHI: TIPU
3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCUPOBATh PE3YJIbTAThl MOJTYYEHHONW 3aBUCHMOCTH (PU3NUYCCKUX
BEJIMYMH B BUJIE TAOJHI] U TPaQHUKOB, AETaTh BEIBOJBI IO PE3YJIbTaTaM HUCCIICAOBAHMS,

coOmoaTh MpaBmiIa 0€301MacHOro TPy/Ja NpU MPOBEACHUN HCCICAOBAHUI B paMKax y4eOHOTo
OKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEILCKOM W TMPOEKTHOW JIEATENHHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBaHUS;

pemarh pacu€THBIC 3a/la4dl C SBHO 3aJIaHHON (M3UYECKON MOJENbI0, UCIOJb3ys (DU3HUYECKHE
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33J]aui BEIOUPATh (PU3HUYECKYIO MOJICIb, BBIICISATH
(busnveckre BeIMYUHBI U (HOPMYIIbI, HECOOXOIUMBIE IS €€ PELICHHUS, IIPOBOAUTH PACUYETHI U OIICHUBATH
PEaTbHOCTh MOJIYYEHHOTO 3HAYCHUS] PU3HUUECKON BEITMYHMHBI;

pemarh Ka4yeCTBEHHBIC 3aJayd: BBICTPAMBATh JIOTHYECKH HEIPOTUBOPEUYUBYIO IICTIOYKY
paccyXIeHH C UCIIOb30BAHNEM H3yUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH 1 (PU3NIECKUX SBIICHHIA;

WCTIOJIB30BATh MPH PEUICHUN YUeOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIC TEXHOJIOTUHN IS
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMA W TPEICTABICHUS YYCOHOW W HAYYIHO-TIOMYJISIPHOM
nH(OPMAIINHY, TOJYICHHONH W3 Pa3jMYHbIX HCTOYHHKOB, KPUTHUECKHA AHAIM3HPOBATH IMOy4AEMYIO
HuH(pOpMaIINIO;

OOBSCHATh TMPHUHIMIBI JEHCTBUS MAalIMH, TPUOOPOB M TEXHUYECKHX YCTPOICTB, pa3inyaTh
yCIOBUS MX 0€30MaCHOTO MCTOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MIPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

WCTIOJB30BATh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCETHEBHON KM3HH ISl O0ECTICYCHUS
0€30MacHOCTH TpH OOpaIIeHUH C MPUOOPaMU W TEXHUYECKUMH YCTPOMCTBAMH, IJII COXPAaHEHHS
3IIOPOBBSI U COOITIOJICHHUSI HOPM KOJIOTUIECKOTO TTOBE/ICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyMIE C BBIMOJIHEHUEM pPa3jMYHBIX COIHMAIBHBIX POJIEH, MIaHUPOBaTh PaboTy
TPYMIBI, PAIIMOHATBHO pacpeAeisiTh 00sI3aHHOCTU W TUIAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, OLIEHWBATh BKJIAJ KaXXJIOTO W3 YYaCTHMKOB TPYIIBI B pEIICHHE paccMaTpUBaeMOn
poOIEMBI.



TEMATHYECKOE INTAHUPOBAHHMUE 110 ®PU3UKE

10 KITIACC

No Tema ypoxka KonnuectBo yacos ‘ Hara DIIEeKTPOHHBIE UPPOBBIC

/1 Beerol|[Koutposbusie|[Ipaxtuueckue|A3Y1€HHs o0pa3oBaTeNbHbIC PECYPCHI

paboThI paboThI

1 |[[[DPu3uka — HaAyKa O 1 BBEJIUTE BBEJIUTE BBeauTe ||[[budimoreka [TOK
npupoje. Hayunsie 3HAYCHHE 3HAYCHHE naty |https://m.edsoo.ru/ff0c32e2]]
METO/bI TO3HAHUS
OKpYy>Karolero Mupa||

2 ||[[Posb u MecTO dusuku| 1 BBEIUTE BBEUTE BBenute (|[[bubmuorexa [TOK
B (hOpMUPOBAHUU 3HAYCHHE 3Ha4YCHUE nary |(lhttps://m.edsoo.ru/ff0c33e6]]
COBPEMEHHOMN HAy4YHOU
KapTUHBI MUDA, B
MPaKTUYECKOU
NEATEeIIbHOCTH JTH0JIeH | |

3 |[[Mexanuueckoe | BBEIUTE BBEUTE BBequTe ||[[bubanorexka [JOK
JIBUKCHHE. 3HAYCHHE 3HAUCHUE naty | https://m.edsoo.ru/ff0c3508]]
OTHOCUTENBHOCTh
MEXaHUYECKOTO
JIBUKCHHUSL.

[Tepememenue,
CKOPOCTb, YCKOpPEHHE] |

4 |[[[PaBHOMEpHOE 1 BBEIUTE BBEUTE BBequTe ||[[bubanorexka [JOK
MPSIMOJIMHEIHOE 3HAYCHHE 3HAUCHUE nmaty | https://m.edsoo.ru/ff0c3620]]
JBHOKEHUE] |

5 |/[[PaBHOYCKOpEHHOE | BBEIUTE BBEUTE BBequTe ||[[bubanorexka [JOK
MPSIMOJIMHEIHOE 3HAYCHHE 3HAUCHUE nmaty | https://m.edsoo.ru/ff0c372¢]]
JBUKEHHE] |

6 |[[[CBoOOmHOE IafeHUE. 1 BBE/INTE BBE/IUTE BBeaute ||[[bubmuorexa [JOK
Yckopenue 3HAUYEHHE 3Ha4YEHHE naty | https://m.edsoo.ru/ff0c39cc]]
CBOOOTHOTO TIafIeHu| |

7 |[[[KpuBonuneitHOE 1 BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK
JIBHKCHHUE. [[BrKeHHNE 3HAUEHHE 3HAUEHHE naty | https://m.edsoo.ru/ff0c3ada]]
MaTepHaIbHON TOUKH
10 OKPYKHOCTH] |

8 |[[TIpuHLIMI 1 BBEIUTE BBEUTE BBequTe ||[[bubmnorexka [JOK
OTHOCHUTEIIEHOCTH 3HAYCHHE 3HAUCHUE nmaty | https://m.edsoo.ru/ff0c3be8]]
lanunes.

NHuepunansHbie
CUCTEMBI OTCYETA.
[TepBblii 3aK0H
HrroTonal]

9 |[[Macca tena. Cuna. 1 BBEJIUTE BBEJIUTE BBeauTe ||[[budmmoreka [TOK
[TpuHIHn 3HAYCHHE 3HAYCHHE naty |https://m.edsoo.ru/ff0c3be8]]
CYTNEPIIO3ULINH CHIL.

Bropoii 3akoH
Hrrotona g
MaTepUaTbHON TOUKH] |
|10 H[[TpeTHﬁ 3aKOH H 1 H BBEIUTE H BBEIUTE H BBEIUTE H[[EI/I6J‘II/IOTCK& [HOK




No
/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboTsI

Jara
WU3y4YEHUS

DIeKTPOHHBIE IIUPPOBHIC
o0pa3oBaTeNbHbIC PECYPChHI

Herorona nis
MaTepHaIbHbIX TOYEK] ]

3HA4YCHUC

3HA4YCHUC

Jary

https://m.edsoo.ru/ff0c3be8]]

11

[[3axkoH BceMUpHOTO
Tsirorenus. Cuna
TskecTH. [lepBast
KOCMUYECKas
CKOPOCTh||

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBEIUTE
JaTy

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c3d00]]

12

[[Cuna ynpyrocTu.
3akoH ['yka. Bec Tenal]]

BBCAUTC
3HA4YCHHC

BBCOUTC
3HA4YCHUC

BBEIUTE
JaTy

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c3e18]]

13

[[Cuna TpeHus.

Ko duument tpenus.
Cuna conpoTUBICHU
MIpU ABUKEHUU TeJa B
YKUJIKOCTH WM Ta3e] ]

BBEIUTE
3HauYECHUE

BBEJIUTE
3HAUECHUE

BBEJINTE
JaTy

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c3{76]]

14

[[[TocTynarensHOE U
BpalllaTeJIbHOE
JIBUKEHUE a0COIIOTHO
TBEPJIOTO TENA.
MowmenT cuiibl. ITnedo
CHJIBL. Y CIIOBHUS
paBHOBECHUS TBEPAOTO
Tenal|

BBCAUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBEJIUTE
naTy

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c41a6]]

15

[[Ummynbe
MAaTepHAIbHON TOYKH,
CUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmmnynse cuiibl. 3akoH
COXpAaHEHUs UMIYJIbCA.
PeaktuBHOE
IBIKeHnE] |

BBCIUTC
3HA4YCHHC

BBCIAUTC
3HA4YCHUC

BBEUTE
JaTy

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c43d6]]

16

[[PaboTa 1 MOIITHOCTH
cuibl. Kunetnueckas
SHEPIHsl MaTEPUAIBHON |
Touku. Teopema 06
W3MEHEHUU
KUHETUYECKON
sHepruu| |

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBEIUTE
naTy

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ff0c4502]]

17

[[TIoTermMaTbHAS
SHEPTHS.
IToTenumanbHas
SHEPTHUsl YIPYTro
nehopMUPOBAHHON
MPY>KUHBI.
IToTenumanbHas
SHEprus Tena BOIU3H
MMOBEPXHOCTH 3eMITH ||

BBEIINTE
3HAUCHUEC

BBEIINTE
3HAUCHUE

BBEIUTE
JaTy

[[BubmmoTeka [IOK
https://m.edsoo.ru/ff0c461a]]




Tema ypoka
/11

KomnuectBo yacos

‘ Hara

Bcero

KonTposibHbie

paboThI

[IpakTnueckue

paboTsI

WU3y4YEHUS

DIeKTPOHHBIE IIUPPOBHIC
o0pa3oBaTeNbHbIC PECYPChHI

18 ||[[[ToTeHIMaIBHBIC 1
HETIOTEHIINaTbHbIE
cuiibl. CBA3b paboThHI
HETIOTEHITUATbHBIX CHJI
C U3MEHCHHUEM
MEXaHUYIECKOMN
SHEPTUU CUCTEMBI TEl.
3aKoH COXpaHEHUs
MEXaHUYECKOM

SHepruu||

BBCAUTC
3HA4YCHHC

BBCOUTC
3HA4YCHUC

BBEIUTE
JaTy

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c478¢]]

19 |[[[JTaGopaTopHas
pabota «MccnenoBanue
CBSI3U paOOThI CHIIBI C
W3MCHECHUEM
MEXaHUYECKOU
SHEPTUU Tella Ha
MPUMEPE PACTHKECHUS

PE3UHOBOTO JKIyTa»]]

BBEIUTE
3HAUECHUE

BBEJIUTE
JaTy

(1]

20 ||[[KonTpoabHas paboTa
o teme «Kunemaruka.
Jlunamuka. 3aKOHbI
COXpaHEHUS B

MEXaHUKE| |

BBCIAUTC
3HA4YCHUEC

BBEUTE
JaTy

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c4b74]]

21 ||[[OcHOBHBIE
ITOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
bpoyHnoBckoe

NIBIDKECHHUE.

AupPysns]]

BBCIUTC
3HA4YCHHC

BBCIAUTC
3HA4YCHUC

BBEUTE
JaTy

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c4dc2]]

22 ||[[[XapakTep ABUKEHUS
¥ B3aMOJICHCTBHA
YJacTHIl BELIECTBA.
Mopenu cTpoeHus
ra3oB, JKUAKOCTEN U

TBEPIBIX TeM|]

BBCAUTC
3HAQ4YCHHC

BBCIUTC
3HA4YCHUC

BBEUTE
JaTy

(1]

23 ||[[Macca moJeKy.
KomnuectBo BemecrTna.
IlocrostHHAasa

ABorazpo]]

BBCAUTC
3HA4YCHHC

BBCIUTC
3HA4YCHUC

BBEUTE
JaTy

(1]

24 |[[TemmoBoe
paBHOBECHE.
Temneparypa u e€
n3Mepenue. [lkana

temneparyp Lenbcust]]

BBEIINTE
3HAUCHUEC

BBEIINTE
3HAUCHUE

BBEIUTE
JaTy

(1]

|25 H[[I/IneanLHLIﬁ ra3 B

BBEIINTE

BBEIINTE

H BBEIUTE H[[BI/I6J‘II/IOT€K3 [HOK




No Tema ypoka KonnuectBo yacos ‘ Hara DIeKTPOHHBIE IIUPPOBHIC
n/m Beerol|[Kontposbhbie|[Ipaxtuueckue|[A3Y1€HH o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
MKT. OcHoBHOE 3HauUCHUE 3HAUCHUE naty | https://m.edsoo.ru/ff0c4fde]]
ypaBHeHue MKT]]

26 |[[[AGcomtoTHas 1 BBE/IUTE BBE/IUTE BBenure ||[[bubmuoreka [JOK
TeMIiepaTypa Kak Mepa 3HAYCHHE 3HAYCHHE naty |https://m.edsoo.ru/ff0c511e]]
CpeaHel KHHETUYECKON
SHEPTUU JIBHKEHUS
MOJIEKYJI. Y paBHEHHE
Menneneena-

Kunaneiiponal]]

27 ||[[3axon JanpToHA. 1 BBE/IUTE BBE/IUTE BBeaute ||[[]]
I"a30BbI€ 3aKOHBI| | 3HA4YEHUE 3HAYEHUE Jary

28 ||[[J]TabopaTopHas 1 BBEIIUTE 1 BBeauTe ||[[]]
pabota «/ccrnenoBanue 3HA4YCHUE JaTy
3aBHUCHUMOCTH MEXKITY
napameTpamu
COCTOSIHUS
pa3pe)EeHHOTOo ra3ay]|

29 |[[UA3omporiecchl B | BBEIUTE BBEUTE BBequTe ||[[bubanorexka [JOK
UJCATHHOM rase U ux 3HAYCHHE 3HAUCHUE naty | https://m.edsoo.ru/ff0c570¢e]]
rpadudeckoe
npeACcTaBiIeHHE ] |

30 |[[[BuyTpeHHss sHEprUst 1 BBEIUTE BBEIUTE BBeuTe ||[[bubmmoreka [JOK
TEPMOAMHAMUYCCKON 3HAYCHHE 3HAYCHHE naty | https://m.edsoo.ru/ff0c5952]]
CHCTEMBI U CITIOCOOBI €€
M3MEHEHUS.

KonnuecTBo TENIOTHI U
pabota. BHyTpeHHss
JHEPTHUs OJTHOATOMHOTO
UJI€aIbHOTO Ta3al]

31 ||[[Buast 1 BBEIUTE BBEIUTE BBeauTe ||[[bubmnorexka [JOK
TerIonepenavn| | 3HAYCHHE 3HAUCHUE nmaty | https://m.edsoo.ru/ff0c5¢36]]

32 |[[[Y nenbHas 1 BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK
TEIII0EMKOCTh 3HAYCHHE 3HAUEHUE nary |(lhttps://m.edsoo.ru/ff0c5¢c36]]
BeniecTBa. KonnaecTBo
TETUJIOTHI IPU
Terionepeaye.

AnnabaTHBIN
niporiecc]]

33 |[[[IIepBblii 3aK0H 1 BBEIUTE BBEIUTE BBenure ||[[bubnuorexka [JOK
TEPMOJAMHAMUKH U €T0 3HAYCHHE 3HAYCHHE naty |https://m.edsoo.ru/ffOc5efc]]
MIPUMEHEHHE K
n3ormporeccam] |

34 |[[[HeoOpaTuMoCTh 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmorexa [TOK
MIPOLIECCOB B MPUPOJIE. 3HAYCHHE 3HAUCHUE naty | https://m.edsoo.ru/ff0c6230]]

Bropoii 3akoH
TEPMOJIUHAMUKH |




No Tema ypoka KonnuectBo yacos ‘ Hara DIeKTPOHHBIE IIUPPOBHIC

n/m Beerol|[Kontposbhbie|[Ipaxtuueckue|[A3Y1€HH o0pa3oBaTenbHbIC PECYPCHI

paboThI paboThI

35 |[[[TIpunuumn nevictBus u || 1 BBEIUTE BBEIUTE BBenure ||[[bubmuoreka [JOK
KIIJI TerutoBoit 3HAYCHHE 3HAYCHHE naty |https://m.edsoo.ru/ff0c600a]]
MaIIUHBI | |

36 ||[[Luxn Kapno u ero 1 BBEIUTE BBEUTE BBeauTe ||[[]]

KITA]] 3HAYEHUE 3HAYEHUE Jary

37 |[[[9xonoruyeckue 1 BBE/IUTE BBE/IUTE BBeaute ||[[]]
po0IeMbl 3HaYCHHE 3HaYCHUE naTy
TEIJIO3HEPTeTUKH] |

38 ||[[O606maromuii ypok 1 BBE/IUTE BBE/IUTE BBenure ||[[bubmuoreka [JOK
«MonexkymnspHas 3HAYCHHE 3HAYCHHE naty |https://m.edsoo.ru/ff0c6938]]
¢usnka. OCHOBBI
TEPMOJIUHAMUKNY ] |

39 |[[[KonTponbHas paboTa | | BBEUTE BBequTe ||[[bubanorexka [JOK
o TeMe 3HAUCHUE nmaty | https://m.edsoo.ru/ff0c6a50]]
«MomnekynspHast
¢usnka. OCHOBBI
TEPMOJIUHAMUKNY | |

40 |[[[TTapooOpa3zoBanue u 1 BBE/IUTE BBEJIUTE BBeuTe ||[[bubmmorexka [JOK
KOHJIEHCALIS. 3HAYEHUE 3HAYECHUE naty | https://m.edsoo.ru/ff0c63b6]]
Hcnapenue n
KUIIeHHE | ]

41 |[[AGcontoTHas 1 | BBEIUTE BBEUTE BBequTe ||[[bubanorexka [JOK
OTHOCHUTEIIbHAS 3HAYCHHE 3HAUCHUE nmaty | https://m.edsoo.ru/ff0c64d8]]
BIIQ)KHOCTh BO3AyXa.

Hacermmennsrii map] |

42 |[[TBépmoe Temo. 1 BBEJIUTE BBEJIUTE BBeaute (|[[bubamorexa [IOK
Kpucrannnueckue n 3HAYCHHE 3HAUEHUE nary |(lhttps://m.edsoo.ru/ff0c6510]]
amop(HbIe Tena.

AHU30TpOMNUS CBOMCTB
KpucTawioB. JKunkue
KPHUCTAILJIBL.
CoBpeMeHHbIe
Marepuansbl| |

43 |[[[InaBneHue u 1 BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK
KpUCTaJIIIN3aL . 3HAYCHHE 3HAUEHUE nary |(lhttps://m.edsoo.ru/ff0c6708]]
VY nenwbHas Temiora
TUJTaBJICHUS.

Cyommmarus] ]

44 |[[YpaBueHue 1 BBEIUTE BBEIUTE BBeaute ||[[bubmmoreka [JOK
TeroBoro Oanaxcal| 3Ha4YeHUe 3Ha4YeHUE nary |lhttps://m.edsoo.ru/ff0c6820]]

45 |[[DnekTpusanus Teml. 1 BBEIUTE BBEIUTE BBenuTe ||[[bubnuorexka [{OK
DNEeKTPUYECKHM 3apsijl. 3HAYCHHE 3HAYCHHE naty |https://m.edsoo.ru/ff0c6bcc]]

JIBa BHaa
BIEKTPUYECKUX

3apsioB]|




No Tema ypoka KonnuectBo yacos ‘ Hara DIeKTPOHHBIE IIUPPOBHIC

n/m Beerol|[Kontposbhbie|[Ipaxtuueckue|[A3Y1€HH o0pa3oBaTenbHbIC PECYPCHI

paboThI paboThI

46 |[[I[IpoBoaHUKH, 1 BBEIUTE BBEIUTE BBenure ||[[bubmuoreka [JOK
JUDJICKTPUKU 1 3HAYCHHE 3HAYCHHE naty |https://m.edsoo.ru/ff0c6bcc]]
MOJTYITPOBOJTHUKH.
3aKOH COXpaHEHHS
ANEKTPUYECKOTO
3apsiaal ]

47 |[[B3aumonericTBue 1 BBEUTE BBEJIUTE BBenute (|[[bubmuorexa [TOK
3aps0B. 3aKOH 3HAuUCHUE 3HAUCHUE naty | https://m.edsoo.ru/ff0c6ced]]
Kynona. Toueunsrit
ANEeKTpUYeCKuil 3apsin]|

48 |[[[Hanpsxk€HHOCTH 1 BBEIUTE BBEUTE BBenute (|[[bubmuorexa [TOK
ANEKTPUUYECKOTO TTOJISI. 3HAYCHHE 3HAUCHUE naty | https://m.edsoo.ru/ff0c6df2]]
ITpuHIMI
CYTNEPIIO3UIINH
ANEKTPUUYECKUX TMOJICH.

Jlunuun
HanpsHKEHHOCTH ||

49 |[[PaboTa cun | BBEIUTE BBEUTE BBequTe ||[[bubanorexka [JOK
ANEKTPOCTATUYECKOTO 3HAYCHHE 3HAUCHUE nmaty | https://m.edsoo.ru/ff0c6100]]
noiud. Ilorennuann.

Pasnocts
MOTEHIINAIOB] |

50 ||[[[IpoBOaHUKY 1 1 BBEIUTE BBEUTE BBequTe ||[[bubanorexka [JOK
TUDJICKTPUKHY B 3HAYCHHE 3HAUCHUE naty | https://m.edsoo.ru/ff0c7018]]
3IEKTPOCTATUUECKOM
ToJe.

JysnexkTpudeckast
MIPOHUIIAEMOCTH | |

51 |[[[9neKTpoEMKOCTD. | BBEIUTE BBEUTE BBequTe ||[[bubmnorexka [JOK
Konnencarop]] 3HAYEHHE 3HAYEHHE nmary  |https://m.edsoo.ru/ff0c7126]]

52 |[[[27eKTpOoEMKOCTh 1 BBEIUTE BBEIUTE BBeaute ||[[bubmuorexa [JOK
IIJIOCKOTO 3HAYCHHE 3HAUEHUE nary |(lhttps://m.edsoo.ru/ff0c72c0]]
KOHJIEHCATOopa.

DHeprus 3apsKEeHHOTO
KOHJIeHcaTopa]|

53 ||[[[/TabopaTopHas 1 BBE/IUTE 1 BBeaute ||[[]]
pabota "U3mepenue 3HAYEHUE JaTty
BIIEKTPOEMKOCTH
KOHJieHcaropa']]

54 |[[[TTpunuun nevictBus u || 1 BBEJIUTE BBEJIUTE BBeaute (|[[]]

MIPUMCHCHHE 3HAYCHHE 3HAYCHHE naTy
KOH/JIEHCATOPOB,
KOIUPOBAJILHOTO

anmnapara, CTpyHHOTO
MIpUHTEpA.
DneKTpocTaTHIecKas




Tema ypoka

KomnuectBo yacos

‘ Hara

/o

Bcero

KonTposibHbie

paboThI

[IpakTnueckue

paboTsI

WU3y4YEHUS

DIeKTPOHHBIE IIUPPOBHIC
o0pa3oBaTeNbHbIC PECYPChHI

3amuTa. 3a3eMieHHe
3IEKTPONpuOOpoB]]

55 |[[[DnekTpudecKkuit TOK,
YCIIOBHSI €70
CYILIECTBOBAHUSI.
IlocTOSIHHEBIN TOK.
Cuna Toka.
Hanpsoxenue.
Cornporuienue. 3akoH
Oma n1a yyactka

menu| |

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBE/IUTE
naTy

(1]

56 ||[[[TocnemoBaTenbHOE,
napasuieNbHoe,
CMEIIIaHHOE
COETMHEHHE
MTPOBOHHUKOB.
JlaGopaTopHas pabota
«3yueHue
CMEIIIaHHOTO
COCITUHEHUS

pPE3UCTOPOB»||

BBCAUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBEJUTE
Jary

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c7410]]

57 |[[[PaboTa 1 MOIIHOCTH
ANEKTPUYECKOTO TOKA.
3akoH Jlxoyns-

Jlenmal]]

BBCIUTC
3HA4YCHHC

BBCIAUTC
3HA4YCHUC

BBEUTE
JaTy

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0c7838]]

58 ||[[3akon Oma miist
MOJIHOM (3aMKHYTO)
BJIEKTPUYECKOMN LIETIH.
Kopotkoe 3ambIkanue.
JlabopaTopHas pabota
«H3mepenne D/1C
HMCTOYHUKA TOKA H €r0
BHYTpPEHHETO

COTPOTHUBIIEHUS] |

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBEJIUTE
Jary

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ff0c7ae0]]

59 |[[[9nekTpoHHas
MIPOBOJMMOCTh
TBEPABIX METAJLIOB.
3aBUCHUMOCTH
COTIPOTUBIICHUS
METaJJIOB OT
TEMIEPaTypPHI.

CBepXmpoBOAMMOCTH | |

BBCAUTC
3HA4YCHHC

BBCIUTC
3HA4YCHUC

BBEUTE
JaTy

(1]

60 |[[DnexTpudecKuii TOK B
Bakyyme. CBoiicTBa

ANEKTPOHHBIX IMYYKOB] ]

BBEIINTE
3HAUCHUEC

BBEIINTE
3HAUCHUE

BBEJIUTE
JaTy

(1]

|61 H[[HOJ’IprOBOJIHI/IKI/I, I/IXH

1

|

BBEIINTE

|

BBEIINTE

H BBEIUTE H[[BI/I6JH/10TeKa [HOK




No
/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboTsI

Jara
WU3y4YEHUS

DIeKTPOHHBIE IIUPPOBHIC
o0pa3oBaTeNbHbIC PECYPChHI

cOOCTBEHHAs U
MIpUMeCHast
MIPOBOJANMOCT.
CaoiicTBa p—n-
nepexoaa.
[TonynpoBOIHUKOBBIE
npubopsi]]

3HA4YCHHC

3HA4YCHUC

Jary

https://m.edsoo.ru/ff0c84ae]]

62 ||[[9neKkTpruuecKuii TOK B
pacTBopax U pacrjiaBax
ANEKTPOJIUTOB.
DNeKTpoIUTHYECKast
JUCCOLIUAITHS.

OnekTponn3s]]

BBEIUTE
3HAUECHUE

BBEJIUTE
3HAUECHUE

BBEJINTE
JaTy

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c82ba]]

63 |[[[DnexkTpudecKuii TOK B
rasax.
CamocCTOSTeIbHBIN U
HECaMOCTOSTCIIbHBII
pa3psa. MoiHus.

[Tnazmal]]

BBCAUTC
3HaA4YCHUC

BBCIUTC
3HAa4YCHUC

BBEIIUTE
naTy

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c84ac]]

64 |[[[DnekTpuueckue
puOOpHI M YCTPOHCTBA
U UX IPaKTUYECKOe
npuMeHenue. [Ipasuna
TEeXHUKU

0e30MmacHOCTH | |

BBCIUTC
3HA4YCHHC

BBCIAUTC
3HA4YCHUC

BBEUTE
JaTy

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c86fc]]

65 |[[[Ob606maromuit ypok

«DNEeKTPONHAMUKAY] |

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBEIUTE
naTy

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ff0c88be]]

66 |[[[KonTponsHas paboTa
0 TEME
«INEeKTPOCTATUKA.
ITocTosiHHBIN
BJIEKTPUYECKHI TOK.
Toku B pa3nmu4HbBIX

cpenax»]|

1

BBCAUTC
3HA4YCHUC

BBEIUTE
naTy

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ff0c8a8a]]

67 ||[[Pe3epBHBIi1 ypOK.
KonrtponbHas pabora
o TeEMe

"OnexkTpoauHaMuka' ||

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBEIUTE
naTy

[[BuGmmoTeka [IOK
https://m.edsoo.ru/ff0c8c56]]

68 ||[[Pe3epBHBIi1 ypOK.
O06o0mmaromuii ypok 1o

temaM 10 kiacca]]

BBCAUTC
3HA4YCHHC

BBCAUTC
3HA4YCHHUEC

BBEIUTE
Jaty

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c8f6¢]]

|2106aBI/ITL CTPOKY

OBUIEE KOJIMYECTBO
YACOB I10
[TPO'PAMME

68




11 KJTACC

No
/1

]

"]

il

il

7

il

7

il

OJ1C camOMHAYKIIMH.
OHeprus MarHUTHOTO
MOJIs1 KATYIIKH C TOKOM.
DNEeKTpOMarHuTHOE
mone]]

Tema ypoka KomnyectBo yacoB ‘ Hara DeKTpOHHBIE U(POBBIC
Bcero || Kontponsasie || Ipaxtuueckue ||13Y1CHIA 0bpazoBaTesbHbIE pecypCEl
paboThI paboTheI
[[[TocTOSsIHHBIE MAaTHUTHI 1 BBCIIUTE BBCINTE BBeaute ([[bubnuoreka LIOK
U UX B3aUMO/ICHCTBHE. 3HAUCHHE SHASCHME Aaty  https://m.edsoo.ru/ff0c9778]]
MarauTHoe noiie.
Bektop MarHutTHOM
MHAYKIUU. JInHun
MarHUTHOW MHIYKIIHH ||
[[MarauTHOE moJie 1 BBC/UTE BBCIUTE sBeaute (|[[bubmmoreka [IOK
MIPOBOIHHKA C TOKOM. 3HAICHUC SHAICHHC Aary | https://m.edsoo.ru/ff0c98fe]]
OmnbIT DpcTena.
Bzaumoneicterue
MIPOBOJHUKOB C TOKOM] |
[[JTaGopaTopHas pabora 1 BBEJIUTE 1 sBeaute (|[[budimoreka IIOK
«M3yueHne MarHuTHOTO SHAUCHHE Aaty  |https://m.edsoo.ru/ff0c98fe]]
TIOJIST KATYIIKH C
TOKOMY| |
[[leticTBHEe MAarHUTHOTO 1 BBEJIUTE 1 sBeaure ||[[Budanoreka [JOK
TOJIsI Ha TIPOBOJIHUK C 3HAICHHC Aaty |https://m.edsoo.ru/ff0c9ac0]]
tokoM. Cuita Ammepa.
JlaGopaTtopHnast pabota
«HccnenoBanue
NEUCTBUS ITIOCTOSHHOI'O
MarHuTa Ha paMKy C
TOKOM| |
[[deiicTBHE MarHUTHOTO 1 BBCIIUTE BBCIUTE BBeaute (|[[bubmmoreka LIOK
TI0JISL Ha JIBMIKYILYIOCS SHA9CHUE SHa9CHUC Aary  |https://m.edsoo.ru/ff0c9df4]]
3apsHKCHHYIO YaCTHILY.
Cuna Jlopenua. Pabota
| ||cuel Jlopenual |
[[DnexTpomMarHuTHAS | BBEIIUTE BBEIIUTE seeaute |[[]]
HHHYKHHH HOTOK 3HA4YCHUC 3HAYCHUC nary
BEKTOpa MarHUTHOM
unaykuuu. J/1C
WMHAYKIUU. 3aKOH
AIIEKTPOMArHUTHOU
uHaykiun Papanes||
[[JTaGopaTopHas pabota 1 BBE/IUTE 1 sBeaute ||[[bubmuorexa [JOK
«HccnenoBanue siBICHHS 3HaYCHUC Aaty https://m.edsoo.ru/ff0cal 50]]
AIIEKTPOMArHUTHOM
WHIYKITANY ] |
[[MH1yKTHBHOCTS. 1 BBCIUTC BBCIIUTC seeaute |[[ bubmmorexa [IOK
SIBIeHNE CAMOMHTYKITUY. 3HAICHHUC 3Ha9CHUE Aaty |https://m.edsoo.ru/ff0ca600]]




Tema ypoka

KomnnyectBo yacoB

‘ Jlara

Bcero

Kontponsubie
paboTEI

[Ipaktuueckue
paboThI

HU3y4YCHUSL

DnexTpoHHbIE U(POBHIE
00pazoBaTeIbHbIC PECYPCHI

[[Texuuueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
MOCTOSIHHBIE MATrHUTHI,
9JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPUTEIH
AJIEeMEHTapHbBIX YACTHII,
WHIYKIIMOHHAs TIeYb | |

BBCIUTC
3HAUYCHHC

BBCIUTC
3HAa4YCHUC

BBEIIUTE
narty

[[]]

[[O6obmaromuii ypok
«MaruuTHoe€ 1oJe.
DIeKTpOMarHuTHas
WHIYKIUS» | |

BBCIUTC
3HAYCHUC

BBCIUTC
3HA4YCHUC

BBEIUTE
JaTy

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0cab82]]

[[KoHTposbHas pabota
1o TeMe «MarauTHoe
noJie.
DneKTpoMarHuTHas

UHIYKIU» ] |

BBEINTE
3HaYEHUE

BBEJIUTE
JaTy

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0cad58]]

[[CBoGOIHBIE
MEXaHHYECKUE
KOJIcOaHMSI.
I"apmonunyeckue
Kose0aHusl. YpaBHEHUE
TapMOHUYECKHIX
KOJIeOaHUH.
[TpeBparenue sHepruu] |

BBCIUTC
3HAUYCHHC

BBCIUTC
3HAa4YCHUC

BBEIUTE
nary

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0caf06]]

[[JTaGopaTopHas paboTa
«HccnenoBanue
3aBUCHUMOCTH Tepro/ia
MaJlbIX KoJiebaHui rpysa
Ha HUTH OT JUTMHBI HUTH
1 Macchl rpysa»|]

BBEINTE
3HAUCHHUE

BBEIUTE
JaTy

[[1]

[[KonebarenbHbIN
KOHTYp. CBOOOTHBIE
AIIEKTPOMArHUTHBIC
KOJICOAHHS B UACATEHOM

AHaJIOrusi MEXy
MEXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMHU
Kose0aHusIMU | |

KoJ1e0aTeIbHOM KOHTYpE.

BBEJIUTE
3HAYCHHUE

BBEJIUTE
3HAYCHUE

BBEIUTE
Jaty

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0cb820]]

[[©@opmyna TomcoHa.
3aKOH COXpaHEHHUS
SHEPTHH B U/ICATHEHOM
KoJieOaTeIbHOM

KOHTYype]|

BBEJIUTE
3HAYCHHE

BBCIIUTC
3HA4YCHUE

BBEINTE
Jary

[[bru6mmorexa IIOK
https://m.edsoo.ru/ff0cb9c4]]

‘[[HpeHCTaBHeHHe 0

BBCIUTC

BBCIUTC

H BBCIUTE H[[Bn6np10TeKa [TOK




]
o

[\
—

N
\9]

Tema ypoka

KomnnyectBo yacoB

Bcero

Kontponsubie
paboTEI

[Ipaktuueckue
paboTHI

Jlara
HU3Yy4eHUs

DnexTpoHHbIE U(POBHIE
00pazoBaTeIbHbIC PECYPCHI

3aTyXaroIux
KOJIEOAHUSIX.
BrinyxeHHbIC
MEXaHUYECKHUE
Kosiebanus. Pe3oHaHc.
BrinyxeHnbie
SJIEKTPOMAarHUTHBIE
KoJieOaHus| |

3HAUYCHHC

3HA4YCHUC

narty

https://m.edsoo.ru/ff0cbb86]]

[[[IepeMeHHBIH TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MOIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JEHCTBYIOLLEE 3HAUCHUE
CHUJIBI TOKA U
HanpspKeHus| |

BBEIIATE
3HAYEHHUE

BBEIUTE
3HaYEHUE

BBEJIUTE
JaTy

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0cbd34]]

[[ Tpaunchopmarop.
[TpousBoacTBO, Eepenava
U TIOTpedieHne
SIEKTPUYECKOM
sHepruu||

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBEIUTE
JaTy

[[1]

[[YcTpoticTBO 1
HpaKTHYECKOE
[IPUMEHEHUE
HIIEKTPUYECKOTO 3BOHKA,
reHeparopa
NEPEMEHHOT0 TOKa,
JTUHUM 31eKTponepenay] |

BBEINTE
3HAUEHHUE

BBEINTE
3HaYCHHUE

BBEINTE
JaTy

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0cc324]]

[[Dxomornueckue pucku
MIpU IIPOU3BOJICTBE
AJIIEKTPOIHEPTUH.
KynbTypa
HCIIOJTH30BaAHUS
AIEKTPOIHEPIUH B
MOBCEHEBHOM KU3HHU]| |

BBEINTE
3HAYEHHUE

BBEIUTE
3HaYEHUE

BBEIUTE
JaTy

[[1]

[[MexaHn4ecKue BOJIHBI,
YCIIOBUS
pacrpoCTpaHEHUs.
ITepuoa. Cxopocthb
pacnpocTpaHeHUs U
JUTMHA BOJIHBI.
ITonepeunsie u
MIPOJI0JTFHBIC BOJTHBI] |

BBEINTE
3HAYEHUE

BBEIUTE
3HaYEHUE

BBEIUTE
JaTy

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0cca54]]

[[3ByK. CKOpPOCTH 3BYKA.
I'poMKOCTB 3BYKa.
BricoTa Tona. Tem6p

3BYyKa] |

BBEJIUTE
3HAYCHHEC

BBCIIUTC
3HA4YCHUE

BBEINTE
Jaty

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0cccOc]]
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Tema ypoka KonugectBo gacos ‘ JHara DnexTpoHHbIE U(POBHIE
Bceero || Kontponsusie || [Ipaktiueckue |[13YICHIA 0bpasoBaTeNbHbIe PeCypChI
paboTEI paboThI
[[DneKTpOoMarHuTHbIE 1 BBC/IUTE BBCIUTE sBeaute (|[[bubmmoreka [IOK
BOJIHBI, UX CBOWCTBA U 3HAICHHUC 3HaYCHUE Aaty  |https://m.edsoo.ru/ffOccfe0]]
ckopocTtb. [Ikana
AIIEKTPOMATrHUTHBIX
BOJIH] |
[[ITpuHIMIIBI pagrocBs3u| 1 BBEJIUTE BBEIUTE sBequte |[[]]
¥ TeJIEBUOCHUA. 3HAYCHUC 3HAYCHUC nary
PasButue cpencTs CBs3H.
Pangumonokarus]|
[[KonTposibHas paboTa 1 1 BBEIUTE seequre ||[[Budaunoreka [JOK
«Konebanus ¥ BOJHBI»] | 3HAYCHHC Aaty | https://m.edsoo.ru/ff0cc618]]
[[[IpssMmonHEITHOE 1 BBCIUTE BBCIIUTC Beeaute ||[[ bubmmorexa [IOK
pacrpocTpaHeHHe CBETa SHAUCHHE SHAUCHHE Aaty  \https://m.edsoo.ru/ff0cd350]]
B OZHOPOJHOU Cpefe.
ToueuHbIil HCTOYHUK
cBera. JIyu cera]]
[[OTpakeHue cBeTa. 1 BBCIIUTE BBEIUTE BBeaute ||[[ bubmmotexa [IOK
3aKOHBI OTPAXKEHUS 3HAICHHC 3HAYCHHC Aaty  |https://m.edsoo.ru/ff0cd4e0]]
cgera. [locTpoenne
M300paXKeHH B MJIOCKOM
3epkase]|
[[[IpenomaeHue cBeTa. 1 BBCIIUTE BBCIUTE BBeaute (|[[bubmmoreka [IOK
[TomHOE BHYTpEHHEE 3HAICHHUC 3HaYCHUC Aaty | https://m.edsoo.ru/ff0cd716]]
otpaxenue. [IpenenbHbIi
YTOJI TIOJTHOTO
BHYTPEHHETO
OTpakeHus | |
[[JTaGopaTopHas pabora 1 BBEJIMTE 1 sBeaute (|[[budmmoreka IIOK
«M3mepenne nokazarenst SHa9CHUE Aary |https://m.edsoo.ru/ff0cd67a]]
MIPEJIOMJIEHUS CTEKIIay ]|
[[JTun3el. [TocTpoenue 1 BBCIUTE BBCIIUTC seeaure |[[ bubmmotexa [IOK
U300paXeHM B TUH3E. SHAYCHHC 3HAYCHUC Aaty |https://m.edsoo.ru/ff0cdd1e]]
®opmyiia TOHKOW JIMH3BI.
YBenuueHue JMH3b1| |
[[JTaGopaTopHas pabota 1 BBEJIUTE 1 BBezute (|[[]]
«HccnenoBanue CBOMCTB 3HA4CHNE Aaty
M300paXeHU B
TTHH3aX»] |
[[Aucnepcust cBera. 1 BBEJIUTE 1 seeaure |([[]]
CoxHBIN cocTaB 0e10ro 3HaYCHUC Aary
cBerta. IIBer.
JlaGopaTtopHnast pabota
«Habmronenue
TUCTIEPCUU CBETay||
[[MaTepdepennns crera. | | BBE/UTE BBE/IUTE sBeaute ||[[bubaunoreka HOK
Judpaxius cBeta. 3HAICHHUC 3Ha9CHUE Aaty |https://m.edsoo.ru/ff0ced22]]
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Tema ypoka KonugectBo gacos ‘ JHara DnexTpoHHbIE U(POBHIE
Bceero || Kontponsusie || [Ipaktiueckue |[13YICHIA 0bpasoBaTeNbHbIe PeCypChI
paboTEI paboThI
Hudpakmonnas
peméTkal|
[[[TorepeuyHOCTH 1 BBCIUTE BBCINTE BBeaute (|[[bubmmoreka [IOK
CBETOBBIX BOJIH. 3HaucHNE 3HadcHue Aary  |https://m.edsoo.ru/ff0cf02e]]
[Tonspuszanus ceera]|
[[OnTrueckue mpubOpbI 1 BBCIUTE BBCINTE BBezute |[[]]
¥ YCTPOICTBA U yCIIOBHS 3Ha4YEHUE 3Ha4YEeHUE Jary
ux 0e30macHoro
MpUMEHEHUs | |
[[['panuLbl 1 BBCIIUTE BBCINTE BBeaute ([[bubnuoreka LIOK
MIPUMEHUMOCTH 3HAUCHHE SHASCHME Aaty  |https://m.edsoo.ru/ff0ct862]]
KJIACCUYECKOU
Mexanuku. [TocTymnarsr
CIIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH | |
[[OTHOCUTENBHOCTD 1 BBE/IUTE BBE/IUTE sBeaute (|[[budmmoreka [IOK
OJIHOBPEMEHHOCTH. 3HAICHAC SHAICHHC Aary | https://m.edsoo.ru/ff0cfa42]]
3ame/ieHre BpEMEHU U
COKpaIleHUE JJIUHBI ||
[[OHeprusi U UMITyJIbC 1 BBCIIUTE BBCIUTE BBeaute (|[[bubmmoreka [IOK
PEISITUBUCTCKON 3HAICHHC SHAHuCHHC Aaty  |https://m.edsoo.ru/ff0cfc68]]
yacTuibl. CBSI3b MacChl €
DHEPTUEU U UMITYJILCOM.
DHeprus Mokos| |
[[KonTponbHas paboTa 1 1 BBE/IUTE seeute ||[[bubnuorexka [JOK
«OmnTuka. OCHOBBI SHAuCHHC Aaty https://m.edsoo.ru/ffOcf610]]
CIEIMalbHOM Teopuu
OTHOCHUTEIILHOCTH Y] |
[[®@oTonbl. Dopmyna 1 BBCJIUTE BBCINTE sBeaute (|[[bubmmoreka [IOK
ITnanka. DHeprus u 3HAICHHUC 3Ha4YCHUC Aaty  |https://m.edsoo.ru/ffOcfe16]]
UMIYyJIbC POTOHA]]
[[OTkpbITHE U 1 BBE/IUTE BBE/IUTE sBequte ||[[bubmuorexa [JOK
UCCJICIOBaHKE 3HAICHHC SHAHuCHHC Aaty  |https://m.edsoo.ru/ff0cffc4]]
dotorddexra. OnbITH
A.T. CronmeroBal]
[[3akonbI poTorddexTa. 1 BBE/IUTE BBE/IUTE sBezute (|[[bubmmoreka [IOK
YpaBHeHHE DHIITENHA SHA9CHUE SHa9CHIC Aary  |https://m.edsoo.ru/ff0d015e]]
st hoTorpdekra.
«KpacHas rpanuma»
doTtorddexral]
[[[aBneHue cBeTa. 1 BBE/IUTE BBE/IUTE sBezute (|[[bubmmoreka [IOK
Omnerter [1. H. JIeOenena. 3HAICHHC SHAUCHHE Aaty |https://m.edsoo.ru/ff0d04a6]]
XUMHUYECKOE IeNCTBHE
cBera]|
[[TexHuueckue 1 BBE/IUTE BBEIINTE sBeaute |[[]]
3HA4YCHUC 3HA4YCHUC Aaty
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Tema ypoka

KomnnyectBo yacoB

Bcero

Kontponsubie
paboTEI

[Ipaktuueckue
paboTHI

Jlara
HU3Yy4eHUs

DnexTpoHHbIE U(POBHIE
00pazoBaTeIbHbIC PECYPCHI

YCTpOICTBA U
MPAKTHIECKOE
MIPUMEHEHHUE:
(dOTORIIEMEHT,
dborogaTuuk, corHEUHAS
Oatapest, cCBeTOAMO/] |

[[Pemenue 3amay no
TeMe «JIEMEHThI
KBAHTOBOW ONTUKNU] |

BBEIINATE
3HAYEHHUE

BBEINTE
3HaYEHUE

BBEJIUTE
JaTy

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d0302]]

[[Moznens aToma
Tomcona. OnbIThI
Pezepdopaa o
pPACCesSIHUIO Ol-4aCTHII.
[TnanerapHast MofeIb
aromal]|

BBEIINATE
3HAYEHHUE

BBEIUTE
3HaYEHUE

BBEJIUTE
JaTy

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0d091a]]

[[[TocTynaTsl bopal]]

BBEINTE
3HAYCHHUE

BBEIUTE
3HaYCHHUE

BBEINTE
JaTy

[[BubmmoTteka LIOK
https://m.edsoo.ru/ff0d0afa]]

[[U3nyuenue u
noromeHne (OTOHOB
IIpU [IepeX0/ie aToMa ¢
OJIHOTO YPOBHSI SHEPTUU
Ha Apyroi. Bunpl
CIIEKTPOB] |

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBEIUTE
JaTy

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0d0afa]]

[[BosiHOBBIE CBOICTBA
qacTull. BoiHbI 1€
bpoins.
KopnyckyinsapHo-
BOJIHOBOU JTyaJlu3M.
CnoHTaHHOE U
BBIHYKJICHHOE
u3nydeHue] |

BBEINTE
3HAYEHUE

BBEIUTE
3HaYEHUE

BBEJIUTE
JaTy

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0d0ca8]]

[[OTkpBITHE
PaAOAKTUBHOCTH.
Omneitel Pezepdopaa no
OIIPEZECIICHUIO COCTaBa
pPaAOaKTUBHOIO
U3IIy4eHUs ||

BBEINTE
3HAUYEHUE

BBEIUTE
3HaYCHHUE

BBEIUTE
JaTy

[[BubmmoTteka [IOK
https://m.edsoo.ru/ff0d0fd2]]

[[CBoiicTBa anbda-,
Oera-, raMMa-u3IyYEeHHUS.
Bnusiaue
PaIMOaKTUBHOCTH Ha
YKUBbIE OpPraHU3MBI | |

BBEJIUTE
3Ha4YCHHUEC

BBEJIUTE
3HAYCHUC

BBEJIUTE
Jlaty

[[1]

[[OTKpBITHE TIPOTOHA U
HeuTpoHa. M30TomsI.
Anbda-pacna.

DIIeKTPOHHBIN U

BBEJIUTE
3HAYCHHE

BBCIIUTC
3HA4YCHUE

BBEINTE
Jaty

[[BubmmoTtexa LIOK
https://m.edsoo.ru/ff0d1162]]
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Tema ypoka

KomnnyectBo yacoB

Bcero

Kontponsubie
paboTsI

[Ipaktuueckue
paboThI

Jlara
HU3Yy4eHUs

DnexTpoHHbIE U(POBHIE
00pazoBaTeIbHbIC PECYPCHI

MO3UTPOHHBIN OeTa-
pacran. ['amma-
W3JIy4eHue| |

[[Dueprusi cBsi3u
HYKJIOHOB B sIJIpe.
SInepHble peakuuu.

S nepHbIil peakTop.
[TpoGuiemsl,
MEPCIIEKTHUBBI,
HKOJIOTMUECKUE ACIIEKTBI
SJIEPHOM YHEPreTUKHU] |

BBCIUTC
3HAYCHUC

BBCIUTC
3HA4YCHUC

BBEJIUTE
JaTy

[[Bubmmoteka LIOK

https://m.edsoo.ru/ff0d1356]]

[[DnemeHTapHbIE
yacTullbl. OTKpbITHE
Mo3UTpoHa. MeToIbI
HAOJII0/IEHUS U
perucTpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron
«DyHaaMeHTaIbHbIE
B3aMMOJICHCTBHUSL.
EnunCTBO hmznueckoit
KapTUHBI MUpay]]

BBEIIATE
3HAYEHHE

BBEIUTE
3HaYEHUE

BBEJIUTE
JaTy

[[PubmuoTexa [JOK

https://m.edsoo.ru/ff0d0e38]]

[[Bun 3BE3mHOTO HEba.
CozBesaus, spKue
3BE3IbI, TUIAHETHI, UX
BUJIUMOE JIBUKEHUE.
ConneyHas cuctemal |

BBCIUTC
3HAUYCHHC

BBCIUTC
3HA4YCHUC

BBEIINTE
nary

[[]]

[[Connuie. ConHeuHas
aKTUBHOCTh. ICTOUHUK
sHeprun CoJlHLIA U
3BE31] ]

BBEJIUTE
3HAYCHHUE

BBEJIUTE
3HAYCHUE

BBEIHUTE
Jaty

[[]]

[[3BE311b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOU
MOCJIEI0BATETLHOCTH.
BuyTtpenHee cTpoeHue
3B&3/1. COBpEeMEHHBIE
MIPEACTABICHUS O
MIPOUCXOKICHUH U
sBommonuu ConHIa 1
3BE31] ]

BBEINTE
3HAYEHUE

BBEIUTE
3HaYEHUE

BBEIUTE
JaTy

[[]]

[[Mneunsrit [Tyt —
Hama ["amakTuka.
[TonoxxeHne u IBUKEHNE
Connna B [N'anakTuke.
I"amakTukn. Y€pHbie
JBIPBI B SIpax

BBEJIUTE
3HAYCHHE

BBCIIUTC
3HA4YCHUE

BBCIHUTE
Jaty

[[1]
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Tema ypoka ‘ KonugectBo gacos ‘ JHara DnexTpoHHbIE U(POBHIE
Bcero || Kontponshsie || Tpaxtuueckue ||13YUCHHS|  0OpasoBaTesbHbie pecypest
paboTEI paboThI
ranaxri]] L | | |
[[Bcenennas. Pazboeranme| 1 BBEJIUTE BBEJIUTE seeaure |([[]]
TaJIaKTHK. TeOpI/IH 3HA4YCHHEC 3HA4YCHUC aary
boubiioro B3psiBa.
PenukToBOE M3i1yYeHHE.
MertaranakTukal|
[[Hepemiennsie 1 BBEJIUTE BBEJIUTE sBeaute |[[]]
Hp06JIeMBI aCTpOHOMI/H/I]] 3HAYCHHC 3HAYCHHC naTty
[[KonTponbHas paboTa 1 1 BBCIUTE BBezute (|[[]]
«JIEMEHTBI aCTPOHOMMHU 3HAICHHC Aary
1 acTpopu3ukm»||
[[OGo0maroHii ypok. 1 BBEJIUTE BBEJIUTE seenute |[[]]
Ponb pusuku u 3HAYCHUC 3HAYCHUC Jaty
aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYECKO,
COLIMAIBHOW U TUYECKON
cdepax AesaTeTbHOCTH
4yeJIoBeKa] |
[[O600mIaroIuMil YPOK. 1 BBEJIUTE BBEJIATE BeeuTe |([[]]
POHB U MECTO (bl/IgHKH u 3HA4YCHUC 3HAYCHUEC nary
aCTPOHOMUH B
COBPEMEHHON HAyYHOUI
KapTUHE MUpal]]
[[O606marouit ypok. 1 BBEIUTE BBEIUTE seeaure |([[]]
Poib @HgﬂquKOI‘,’I 3HA4YCHUEC 3HAYCHUC aary
Teopuu B (HOPMUPOBAHUU
MPEJCTaBICHUN O
buznyeckoit kKapTuHe
mupal]
[[O606maromuii ypok. 1 BBEIWUTE BBEIMTE seeaute |([[]]
Mecto (1)14314“16(:1(0171 3HA4YCHHEC 3HAa4YCHUC naty
KapTHUHBI MUPA B 00111EM
Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IPEJCTaBICHUN O
npupose]]
[[Pe3epBHBII ypOK. 1 BBEJIUTE BBEJIUTE sequte |[[]]
MaFHI/ITHoe IoJIE. 3HA4YCHUC 3HAYCHUC nary
DNeKTpOMarHuTHas
WHIYKIAA| |
[[Pe3epBHBII YPOK. 1 BBEJIUTE BBEJIUTE sBeaute |[[]]
Onruka. OCHOBBI 3HaYeHHE 3HAYCHHE naty
CIIeIMaIbHON TEOPUH
OTHOCHUTENIbHOCTH ||
‘[[PeBepHHﬁ YPOK. H 1 H BBEIUTE H BBE/IUTE H BBE/IUTE H[[BI/I6HI/IOTeKa HOK




No Tema ypoka KonugectBo gacos JHara DnexTpoHHbIE U(POBHIE
/m Beero || Kontponshsre || Tpaxriueckue |13YICHAS 00pazoBaTenbHbIC PECYPCHI
L] paboTeI paboThI
KBanToBas ¢usuka. 3HAYCHUE 3HAYCHHC mary |thttps://m.edsoo.ru/ff0d1784]]
DneMEHTBI aCTPOHOMUU
| |m actpodusuku]]
|I[06aBI/1TI) CTPOKY
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOT'PAMME

249. B (enepanbHbIX M PpErHOHAIBHBIX TMPOIEAYypax OILEHKH KadecTBa OO0pa30BaHUA

UCIOJIb3YeTCs MepeueHb (KoauuKkaTop) pacnpeesieHHbIX M0 KJlaccaM IMPOBEpsSEMbIX TPeOOBaHUN K

pe3ylibTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOW MPOrpaMMbl CPEAHEro O0IIero odpazoBaHUs U

OJIEMEHTOB COACPKAHUA I10 (bHBI/IKe.

Tabnuua 14

[IpoBepsiemblie TpeOOBaHUS K pe3yabTaTaM OCBOEHHSI OCHOBHOM
oOpazoBarenbHOU mporpammel 10 (kimacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsieMbie MpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM
MIPOrpPaMMBbI CPEAHETO 00111ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha NpHUMEpax poib U MecTo (u3uku B (HopMUpPOBaHUHU
COBPEMEHHON HAay4YHOW KApTUHBI MHPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTHH, B MPAKTUYECKOHN JIESITETbHOCTH JIIOAEH

10.2

Y4uTeIBaTh IpaHMULBl NPUMEHEHUS M3YYEHHBIX (U3MYECKUX  MOJEJeH:
MaTepHabHasi TOUKa, MHepIUallbHas CUCTEMa OTcueTa, a0COITHO TBEPOE TEIO,
UJCAIBHBIN T'a3; MOAEIN CTPOCHHUS T'a30B, )KUJIKOCTEN U TBEPABIX TE€J, TOUEUHBII
AIIEKTPUUECKUI 3apsj - PH peleHNH (pru3nyeckux 3aaay

10.3

Pacno3naBath ¢usuueckue sBIEHUS (MPOILECCH) U OOBACHATH WX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETHUYECKON TEOPUU CTPOCHHUSI BEIIECTBA U
ANEKTPOJMHAMHUKHU: PAaBHOMEPHOE U  PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIDKEHHUE, CBOOOTHOE TAJeHUE TeJ, IBIKEHHE 10 OKPYXHOCTH, WHEPIUS,
B3auMojieiicTBue Tei; nuddy3us, OpOyHOBCKOE ABMIKEHUE, CTPOCHHE KHUIKOCTEH
Y TBEPJIBIX TEJI, K3MEHEHNE 00beMa TeJl MPU HarpeBaHUM (OXJIaKICHUHN ), TETNIOBOE
paBHOBecHE, UCIIapeHue, KOHACHCAIUs, IUIaBJICHUEe, KPUCTAIU3AIUs, KUTICHUE,
BIIQYKHOCTH BO3/1yXa, MMOBBIIICHHE JABJICHHUS T'a3a PU €r0 HarpeBaHUU B 3aKPHITOM
cocylie, CBA3b MEXKAYy IapaMeTpaMH COCTOSIHHMA ra3a B H30Ipolleccax;
AIIEKTPU3aLUS TeJl, B3aUMOJIEHCTBHE 3apsiI0B

10.4

OnuceiBaTh MEXaHUYECKOE JABM)KEHHE, HCHONb3ysl (U3NYECKHUE BEIUYUHBIL:
KOOpJIMHATA, IIyThb, I[IE€pEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHUIa,
UMITYJIbC T€JIa, KHHETUYECKasi DHEPIUs, MOTEHIMAIbHAs YHEPIUsl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTb; TNpPU OMNHMCAHUH NPABUIBHO TPAaKTOBATh
(¢u3uUecKuil CMBICT MCIIOJB3YEMbIX BEJIWYMH, MX OOO3HAYeHUS M EAMHUIIBI,
HaXOJUTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIUYUHY C IPYTHUMHU




BCJINYHUHAMU

10.5

OnwuceIBaTh N3y4EHHBIE TEIUIOBBIE CBOMCTBA TEJl M TETJIOBBIC SBJICHHS, UCIIOJIb3YS
¢u3nveckue BEIMYUHBI: JaBJICHUE Ta3a, TEMIEepaTypa, CpPeaHss KUHETHYECKas
PHEPIUsi XAOTUYECKOTO JBIDKEHUS MOJICKYJ, CPEJHEKBAJApaTU4YHas CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPTus, paboTa rasza, kodhduiuent
IOJIE3HOTO JICHCTBUSL TEIJIOBOTO JBUTATENs; IPH ONUCAHUH IPABHIBHO
TPaKTOBaTh (DPU3NYECKUH CMBICT HCIIOJIIB3YEMBIX BEIWYHMH, UX OOO3HAUYEHHS W
€IMHHIIBI, HAXOAUTH (OPMYJIBI, CBA3BIBAIONINE JAHHYIO (PH3HMUSCKYIO BETMUUHY C
JIPYTUMH BEJTHYHMHAM

10.6

OnuceiBaTh U3yYEHHBIE AJIEKTPUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUYECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONIb3YSl (PU3NYECKUE BETUUYHMHBI: SJICKTPUUECKUN 3aps/l,
AIEKTPUUYECKOE T10JI€, HAPSKEHHOCTD I0JIsI, TOTEHIIUAM, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONUCAHWM TPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOIb3yEMbIX
BCJIMYMH, UX OOO3HAYCHHS W CIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIHC
JTaHHYI0 (PU3UIECKYIO BEITUMIHHY C IPYTUMH BEIIMIMHAMHE

10.7

AHAIM3UPOBATh (PU3UYECKHE IMPOLECChl U SIBICHUS, HUCHOIb3ys (pU3ndecKue
3aKOHBI U IPUHIMIEL: 3aKOH BceMupHOTO Tsirotenus, 1, II u I 3akonbsr HetoTOHA,
3aKOH COXPAHEHUsS MEXAHMYECKOM DJHEPIrHM, 3aKOH COXPAHECHUS HMMITYJIbCa,
MPUHLMUI CYNEPNO3UIMU CUJI, NPUHLIMI PABHOINPABUS HHEPLUAIBHBIX CHUCTEM
OTCYETA; MOJIEKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEILIECTBA, Ia30BbIE
3aKOHBI, CBSI3b CPEAHEN KNHETUYECKOW S3HEPTUH TEMIOBOTO JIBUKEHUSI MOJIEKYII C
a0COIOTHON TeMIlepaTypoi, MepBbIid 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPaHEHHS
3JIEKTPUYECKOTO 3apsiia, 3akoH KylloHa; mpu 3TOM pasiauyaTh CIOBECHYHO
(bOopMyITHUPOBKY 3aKOHA, €r0 MAaTEMATHUECKOE BBIPAKEHHE U YCIOBHS (TPaHMIIBI,
001aCcTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MMPUHIUITBI JIeHCTBUSA MalllvH, HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB; pa3jindaTb yCJIOBUS UX 0€30ITaCHOr0 UCIOIb30BaHUS B MMOBCEAHEBHOM
JKHN3HHU

10.9

BBINOTHATE SKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (DU3MUECKUX SBIICHUH U MPOIIECCOB
C UCTOJIH30BAaHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUH; IPU 3TOM (POPMYIUPOBATH
npobiieMy (3aavy) U TUIIOTE3Y YUeOHOTO HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIHUPOBATH BHIBOIBI

10.10

Ocy1ecTBISTh MPSMbIE U KOCBEHHBIE H3MEPEHUS PU3NYECKUX BEIUYUH; TPU 3TOM
BBIOUpATh ONTUMANIBHBIN CIIOCO0 MU3MEPEHUs U UCTIOIb30BaTh U3BECTHBIE METO/IbI
OLIEHKH ITOIPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBathb 3aBUCHUMOCTH MCKIAY (I)I/I3I/I‘-ICCKI/IMI/I BCIIMYMHaAMH C
HCIIOJIb30BAHHUEM TIPAMBIX I/I3MCpCHI/II71; Ipu 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(I)I/IKCI/IpOBaTB PE3YyIbTAaThI HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCIIMYMH B
BUIC Ta6J'II/II_I u l“pa(l)I/IKOB, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHU A




10.12 Cobmronate mpaBmia 0e30MacHOrO TpyAa NPU IMPOBEACHUU HCCIEIOBAaHUI B
pamMKax ydeOHOro OJKCIEPUMEHTa, Y4eOHO-HCCIEeIOBATEIIbCKOW M IMPOCKTHON
JESTEIIbBHOCTH C HCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U TaOOPaTOPHOTO
o0opyoBaHus

10.13 PemaTh pacdeTHble 3aauu C SIBHO 33/IaHHON (PM3UYECKONM MOJEIBIO, UCTIONb3YS
buznyecKkue 3aKOHbI U IPUHIIUIIBI; HA OCHOBE aHaJIM3a YCIOBUS 3a7a4u BEIOUPATh
¢busznyecKkyro MoJenb, BbIACHATH (U3MYECKHE BEIUYHHBI U (HOPMYIIbI,
HEOOXOUMBIE JJIsl €€ PELICHUs, MPOBOAUTHh pacueThl U OLEHUBATh PEAIbHOCTD
MOJIyYEHHOT0 3HAUYEeHHUS (PU3HUECKON BEITMUNHBI

10.14 Pemath KauecTBEHHbBIE 3a/Jauyd: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPECUMBYIO
IEMOYKY PACCYKICHHH C OMOpOM Ha W3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue ABICHUS

10.15 Hcnonp30BaTh Ipu pelieHUH Y4eOHBIX 3a7ad COBpeMeHHbIe MH(GOPMAIMOHHbBIE
TEXHOJIOTHH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U MPEACTABICHUS
yueOHOM W HAay4YHO-TOMYJSpHOW WHGOpPMAIUKU, MOJYYEHHOH W3 pa3IMyYHBIX
HMCTOYHUKOB; KPUTHUECKH aHATH3UPOBATH MOIy4aeMyt0 HHPOPMAITHIO

10.16 [TpuBOIUTH MpUMEpHl BKIAJa POCCHMCKUX M 3apYOEKHBIX YYEHBIX-(QH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTUI

10.17 Hcnonp30BaTh TEOpETUUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM KU3HU IS
obOecrieueHrs 0€30MacCHOCTU TpHU OOpalieHuu ¢ mpudopaMu U TEXHUYECKUMU
yCTPOMCTBaMH, 71l COXPAHEHUS 370POBbs U COOIOACHHS HOPM KOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEN cpele

10.18 PaboTath B rpymie ¢ BBITOJHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJIEH, IIaHUPOBATh
paboTy TIpymmbl, PalMOHAIBHO paCHpenessaTh OOA3aHHOCTH M IUIAHUPOBATH
NeSITebHOCTh B HECTaHJAPTHBIX CHUTYalMsX, aJEKBaTHO OIIEHWBATh BKJIAJ
KaX/I0T0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHHE pacCMaTpUBaeMOil MpooieMbl

Tab6muna 14.1
[TpoBepsiembie aneMeHThl coaepxkanus (10 kmacc)

Kon Kon IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paszena | MpoBepseMOr
0 JIEMEHTa
1 OU3NKA 1 METOAbI HAYUYHOI'O [TO3HAHU A
1.1 ®dusuka - Hayka o npupoze. Hayunsle MeTObI TO3HAHUS OKPYKAIOLIETO

Mmupa. Ponb skciepuMeHTa M TEOpUHU B MPOLECCE MO3HAHMS IPUPOBI.
OKcrepuMeHT B (pusuke

1.2 MogenupoBanue (u3ndecKux SBICHUH U mpoueccoB. Hayunbie




runote3bl. Ou3nyeckre 3aKOHbl U TEOPHUH. [ 'paHUIbl MPUMEHHUMOCTU
busnueckux 3aKoHOB. [IpuHiun coorBercTBHs. Poib 1 MecTo (hU3MKHU B
(GOpMHpPOBaHMHM  COBPEMEHHOMW  HAy4yHOHW  KapTUHBI  MHpa, B
MPAKTUYECKOU ESATEIbHOCTH JIIOICH

MEXAHUKA

2.1

KMHEMATUKA

2.1.1

MexaHndeckoe JABUXKCHUC. OTHOCHUTENHLHOCTD MCXaHHUYCCKOI'O
JABWKCHUA. Cucrema orcuera. TpaeKTOpI/IH

[Tepemernienune, CKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTD) U
YCKOpEHHE MaTepHalbHOM TOYKHU, HUX MHPOEKIHUH HAa OCH CHUCTEMBI
KoopauHat. Cl0KeHUE EPEMEILICHUH U CII0KEHUE CKOPOCTEH

PaBHOMepHOG U PaBHOYCKOPCHHOC HpﬂMOJ’IHHCﬁHOC JABHXXCHUC.
rpaCI)I/IKI/I 3aBUCUMOCTHU KOOpAWHAT, CKOPOCTH, YCKOPCHUS, IIYTU U
MNepeMCIICHUA MaTepHaHLHOﬁ TOYKHU OT BpCMCHHU

CBoOogHOE MmajieHne. Y CKOpeHHue CBOOOTHOTO MaCHUS

KpuBonuneiiHoe nBuxeHue. PaBHOMEpHOE ABMKEHUE MaTEPUAIBHON
TOYKM II0 OKPYKHOCTH. YTJIOBasg CKOPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u yacrora. LIeHTPOCTPEMHUTEIBPHOE YCKOPEHUE

Texumueckue YCTPOfICTBaI CIIMAOMECTP, ABHKCHUC CHAPAA0B, LICITHBIC U
PEMCHHBIC IICPpCaAAYN

[IpakTuueckne  paboTel. M3MepeHHe  MTHOBEHHOHW  CKOpPOCTH.
UccnenoBanue COOTHOMIEHUS] MEXAY MYTSIMU, IPOUICHHBIMU TEJIOM 32
IIOCJICIOBAaTEILHEIC paBHBIE MPOMEKYTKH BPEMEHU npu
PaBHOYCKOPEHHOM JBWKEHHH C HaYaJbHOW CKOPOCTHIO, PABHOM HYIIIO.
N3ydenue nBrKeHUs apuKa B BA3KOM KUIKOCTH. M3yueHne nBrKeHus
Tena, OPOIIEHHOTO TOPU30HTATBHO

2.2

JTMHAMUKA

2.2.1

IIpunuun ortHocurensHOocTH ['anmunes. Ilepssiii 3akoH  HbroTOHA.
NHepuunanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHnun cynepno3unyu cui

223

Bropoii 3akoH HproTOHA 111 MaTepuasbHOM TOYKM B MHEPUUAIBHOU
cucreme otcueta (MCO). Tpernii 3akoH HploToHa A MatepuaibHbBIX
TOUYEK

224

3akoH BCCMHUPHOT'O TATOTCHUA. Cuna TSOKECTH. HepBaﬂ KOoCMHYECKasd
CcKopocTh. Bec Tena




225

Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHHs CKOJIBKEHUS U CHJIa TPEHUS
nokosi. Koaddunment tpenus. Cuna cCOnpOTUBICHHS TPU ABUKCHUN
TeNa B KUAKOCTH UJIM raze

2.2.7 [TocTymarensHOEe W BpamaTelbHOE IBMIKEHHE aOCOIIOTHO TBEPIOTO
Tena

2.2.8 MOMEHT CHJIbI OTHOCUTENBHO OCH BpaieHusd. Ilnedo cuibl. YcenoBus
paBHOBecust TBepaoro tena B UCO

2.2.9 TexHuueckrne yCTpOMCTBA: MOJIIUIHUKH, JTBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB

2.2.10 [TpakTnueckue pabotThl. M3yueHue ABMKEHHs OpycKa MO HaKJIOHHON
IUIOCKOCTH  TOJ JEWCTBUEM HECKONbKUX cuil. FccnemoBanue
3aBHCHUMOCTH CHJI YIPYTrOCTH, BO3HHMKAIOUIMX B JehopMUpyeMOit
NpYXKUHE W PE3HMHOBOM 00paslie, OT BEIWYMHBI HX JAeopMariui.
HccnenoBanue yciaoBHl paBHOBECHS TBEPAOTO Tejla, UMEIOIIEro OCh
BpaleHus

2.3 3AKOHbI COXPAHEHUN S B MEXAHUKE

2.3.1 Nmnynbc MarepualibHOM TOYKH, CUCTEMbl MaTEpPUAJIbHBIX TOYEK.
HMnynbC CUITBI U U3MEHEHHE UMITYJIbCa Tela

232 3akoH coxpaHenust ummnynbca B UCO. PeakTuBHOE ABM)KEHKE

233 Pabora cubl

234 MoOIHOCTb CHIIBI

235 Kunernueckass sHepruss  MaTepualbHOM  TO4ukH. Teopema o
KMHETUYECKOU SHEPTUU

2.3.6 [TorenunanbHast  sHeprus. [loTeHumanbHas  SHEPrust  ynmpyro
nedopmMupoBaHHOW NpykuHBL. [loTeHIManbHass SHEpPTUsl Tela BOIU3U
MMOBEPXHOCTU 3eMITH

2.3.7 [loreHunanpHble ¥  HENMOTEHUUaNbHble cuibl. CBA3b  pabOTHI
HETMOTEHITUATBHBIX CHJI C ”3MEHEHUEM MEXaHIUIECKOM IHEPTUU CUCTEMBI
TeN. 3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUI

2.3.8 Vrnpyrue n Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHudyeckue yCTpOMCTBA: JBUKEHUE PAKET, BOJIOMET, KoIep,
MPY>KUHHBIA TUCTOJIET

2.3.10 [TpakTdeckue paboThl. MI3yueHue CBsA3U CKOPOCTEH TeJ PU HEYIIPYTroM




ynape. HccnemoBanue cBs3uM  pabOTBhl  CHJIBI C  HM3MEHEHUEM
MEXaHUYECKON YHEPIUU Tena

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOAMHAMUKA
3.1 OCHOBbBI MOJIEKVJIAPHO-KMHETUYECKOM TEOPUN

3.1.1 OCHOBHBIE  TOJIOKEHUSI ~ MOJIEKYJSAPHO-KUHETUUYECKOH  TEOpPHH.
bpoynoBckoe nBmwkenme. udbdysusa. Xapakrep IBWKEHUS U
B3aMMOJICHCTBHS YAaCTHI] BEILIECTBA

3.1.2 Mopenu cTpoeHHUsI Ta30B, KUIKOCTEH W TBEPJIBIX T U OOBSICHEHHE
CBOICTB BellleCTBA HA OCHOBE 3TUX MOJeINeH

3.1.3 Macca monekyin. KonnuectBo BemectBa. [locrosinnas ABoraapo

3.1.4 TennoBoe paBHOBecue. Temmepatypa u ee wusmepenue. [llkana
temrieparyp Llenbcus

3.1.5 Monens wuneanbHoro ra3za. OCHOBHOE ypaBHEHHE MOJEKYISPHO-
KMHETUYECKOW TeOpUH HIealbHOro ra3a

3.1.6 AOcomoTHas TemrepaTypa Kak Mepa CpeJHeil KHHETHUYECKON YHEepruu
TEIUIOBOTO JABMKeHHUA yactull ra3a. [llkana remneparyp Kenbuna

3.1.7 VYpaBuenue Knaneiipona - Menneneena. 3akoH JlaibToHa

3.1.8 ["azoBbie 3akoHBI. M30mpoliecchl B UACAIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEILECTBA: U30TepMa, H30X0pa, n300apa

3.1.9 TexHUueckue ycTponucTBa: TEpMOMETP, OapoMeTp

3.1.10 [Tpaktnyeckue paboTsl. M3MepeHue macchl BO3AyXa B KJIaCCHOM
KoMHare. VMccnenoBanue 3aBUCUMOCTH MEKy TapaMeTPaMH COCTOSIHUS
pa3peKEeHHOr0 ra3a

3.2 OCHOBbI TEPMOJAMHAMUKHU

3.2.1 TepmoanHamMuueckas cUcTeMa. BuyTpennss SHEprus
TEPMOJMHAMHYECKON CUCTEMBI M CIIOCOOBI €€ N3MEHEHUS

322 KonnuectBo Temnotsl u paboTta. BHyTpeHHSS SHEpruss 0JHOATOMHOIO
U7ealbHOTO Ta3a

3.2.3 Buael teruionepenauu: TEMIONPOBOJAHOCTb, KOHBEKIIMS, HW3JIYyYEHHUE.
TennoeMkocTs Tena. YaenbHass TEIUIOEMKOCTh BemecTsa. Pacuer
KOJIMYECTBA TEIUIOTHI IPU TEIUIONepeaue

324 [lepBbiii 3akoH TepMoguHaMukH. [IpuMeHeHHe TEepBOTO 3aKOHa

TEPMOJMHAMHUKU K H30mpoleccaM. ['papuueckas HUHTEpIpeTaUs




paboTsI raza

3.2.5 Tennosele MamuHbl. [IpuHOMNBL  IEUCTBUSA TEIUIOBBIX  MAILIMH.
[IpeoOpazoBaHuss HSHEPruM B TEIUIOBBIX MamuHax. Koaddumnment
noJsie3Horo aerctBus (nanee - KI1JI) rernnosoit mamunnel. [ukn Kapuo n
ero KII/I

3.2.6 Bropoii 3akoH TepmoguHamMuki. HeoOpaTuMoCTh TPOIIECCOB B IPUPOIC.
TennoBble qBUTATENN. DKOJIOTHIECKUE TPOOIEMBI TETIOIHEPTETUKH

3.2.7 TexHUYECKHE YCTPOMCTBA: IBUTATENIb BHYTPEHHETO CTOPaHHMs, OBITOBOM
XOJIOUJIBHUK, KOHTUIIMOHED

3.2.8 [TpakTrueckue paboTsl. i3MepeHne yaenbHON TEeIJI0EMKOCTH

33 ATPEI'ATHBIE COCTOSHNSA BEIHLIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [Tapoo6pa3oBanue u koHAeHcaus. Vcrnapenue u kumnenue. Y aenbHas
TEIUIOTa MapooOpa3oBaHUs. 3aBUCHMOCTH TEMIIEPATYyphl KHIIEHUS OT
JTaBJICHUSI

332 AGcComoTHas M OTHOCUTENIbHAS BIIAXKHOCTh BO3yxa. HackllieHHbIi nap

333 TBepnoe Teno. Kpucrammumyeckue u amopdHbIe Tela. AHU30TPONUS
cBOICcTB KpucTamioB. JKuakue kpucramibl. COBpeMEHHbIE MaTEPUAIIBI

334 [InaBnenne u KpUCTAUIM3AlMSA. YAeNnbHAs TeEIUIOTA IUJIABJICHHUS.
Cyb6numanus

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca

3.3.6 TexHuuyeckue YCTpOICTBA: TUTPOMETP U IICHUXPOMETpP, KaJOpUMETP,
TEXHOJIOTUM IIOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU

3.3.7 [TpakTuueckue pabotsl. I3MepeHne BIaKHOCTH BO3yXa

4 DJIEKTPOAMMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 DnekTpu3anus Tell. DJIEKTPUYECKUui 3apsa. [[Ba BUIa dJIEKTPUUYECKUX
3apsoB

4.1.2 [IpoBOTHUKY, TUBIIEKTPUKHU U MOJIYIIPOBOIHUKH

4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

4.1.4 B3aumopeiicTBue 3apsanoB. 3akon Kymona

4.1.5 DnekTpuueckoe moje. HampsikeHHOCTh  DJIEKTPHYECKOTO  TTOJIA.




IIpunnun cynepno3uuuy. JIMHUM HaNpsHYKEHHOCTH DJIEKTPUYECKOIO

OJIst

4.1.6 PaGora cun osnekrpocratuueckoro mnods. llorenuman. Pa3zHocTtb
MOTEHI[UAJIOB

4.1.7 [IpOBOIHUKM W JUANIEKTPUKHA B MOCTOSHHOM 3JIEKTPUYECKOM IIOJIE.
JusnexTpuyeckas MpOHUIIAEMOCTb

4.1.8 DJIEKTPOEMKOCTb. Konpencarop. DJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsHKeHHOT0 KOHIeHcaTopa

4.1.9 TexHnuueckue YCTPOMCTBA: 3JIEKTPOCKOII, BJIEKTPOMET,
AIIEKTpOCTATUYECKash  3allUTa,  3a3eMJIEHHE  DIEKTPOIPHOOpPOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10 [TpakTueckue paboThl. M3MepeHne 31eKTpOeMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3SJIMYHBIX CPEJIAX

4.2.1 VYcinoBus  CyIIECTBOBaHHUS  MOCTOSIHHOTO — AJIEKTPUYECKOTO  TOKA.
Wctounuku Toka. Cuna toka. [locTosHHBII TOK

4.2.2 Hanpsixenue. 3akon Oma i1 yyacTka nenu

423 DJIEKTPUUECKOE COMPOTUBIICHHE. Y AENbHOE COMPOTHBIICHHUE BEIIECTBA

424 ITocaenoBarensHoOE, napajuiesbHOE, CMelIaHHoe coeMHEHHE
IIPOBOJHHMKOB

4.2.5 PaGota snexkrpuueckoro Toka. 3akoH [xoyist - Jlenna

4.2.6 MOIIHOCTB 2JIEKTPUYECKOTO TOKA

4.2.7 aneKTpoaBIKyIas cuna (ganee - 9J1C) 1 BHyTpeHHee CONpPOTHBIICHNE
UCTOYHHKA TOKa. 3akoH OMa JUIst TOMHOM (3aMKHYTOM) 3JIEKTPHUYECKON
uenu. Koporkoe 3ambikanne

4.2.8 DNeKTpOHHAs TMPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBHUCHUMOCTH
COINPOTUBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTD

4.2.9 DneKkTpruuecKkuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB

4.2.10 [TonynpoBonnuku. CoOCTBeHHass M TNpUMECHas IMPOBOAMMOCTD
MOJTYNpPOBOJHUKOB. CBoMcTBa p-n mnepexona. [lomynpoBoaHHKOBBIE
prOopbI

4.2.11 ONEeKTpUYEeCKMH  TOK B JJIEKTPOIMTAX.  JJIEKTPOJIUTUYECKAsS
JUcconpanus. DIEKTPOIN3

4.2.12 DNEeKTpUUECKH TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOATENbHBIN




pasp4da. PaznuuHbple TUNBI CaMOCTOSTEIILHOIO paspdaaa. MonHus.

[1na3zma
4.2.13 TexHudyeckue  yCTPOWCTBA:  aMmIepMeETp, BOJBTMETpP, peocTar,
VCTOYHUKU TOKa, AJIEKTPOHArpeBaTENIbHbBIE npubopHI,

AIIEKTPOOCBETUTENbHBIE  NMPUOOPBI, TEPMOMETP  CONPOTHBIICHHUS,
BaKyyMHBIN JIO/1, TEPMUCTOPbI U (boTOpe3UCTOpPHI,
MOJIYTIPOBOTHUKOBBIH 1MO/, TaJlbBaHUKA

4.2.14 [Ipaktuueckne paboThl. M3yueHue  CMEIIAHHOTO  COEAMHEHUS
PE3UCTOPOB.

N3mepenne DJIC ucToUHMKA TOKA U €r0 BHYTPEHHETO0 COMPOTUBIICHUS.
Habmroienue snektposnuza

Tabmuua 14.2
[IpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOEHHSI OCHOBHOM
obOpasoBarenbHOl mporpammsl (11 kimacc)

Kon [TpoBepsieMbie IpeMETHBIC PE3YJIBTAThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON
MIPOBEPSIEMOTO MIPOTrpaMMBbI CPETHEr0 0011Iero 00pa3oBaHuUs
pe3yibTara
11.1 JleMOHCTpHpOBaTh Ha MpUMEpPax poiib U MecTo (u3uku B (HOPMUPOBAHHU

COBPEMEHHOM HAay4YHOW KAPTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTMM, B IIPAKTUYECKON AESATEIBHOCTH JIIOJEH, LEIOCTHOCTh U €IUHCTBO
(bu3nyecKoil KapTUHBI MUpa

11.2 Y4YUTBIBaTh FPaHULBI IPUMEHEHHS M3YYEHHBIX (PU3MYECKHX MOJIENE: TOUSUHbIN
AIIEKTPUYECKUI 3apsl, fAepHas MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO
A]Ipa MpH perieHny GU3NUecKuX 3amad

11.3 Pacno3naBath (¢u3uueckue sBIEHUS (MPOIECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JICKTPOIMHAMHUKHN M KBAHTOBOW (DU3UKH: JICKTPUIECKAs TPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBHS TOKA, B3aWMOJICHCTBUE
MarHuTOB, OJJICKTPOMArHUTHAs WHIYKIUS, JCWCTBHE MArHWUTHOTO TIONS Ha
MIPOBOJHUK C TOKOM W JBWXKYIIUICS 3apsi, DJIEKTPOMArHUTHBIC KOJCOAHUS W
BOJIHBI, MPSIMOJMHEHHOE pacHpOoCTpaHEHUE CBETa, OTpaKEHUE, MpeloMIICHUE,
uHTepdepeHmsa, AuPpakuus W TONSpHU3AIUsS CBeTa, MAHCIEPCHS CBeTa,
dorornexkrpudeckuii a3 dext (porodddexr), CBeTOBOE NaBiIeHIE, BOSHUKHOBEHHE
JUHENYaToro CreKTpa aroMa BOJOPOJAA, E€CTECTBEHHAass M HCKYCCTBEHHAas
pPalOaKTUBHOCTD

11.4 OnuceiBaTh M3yYEHHBIE CBOWCTBAa BeIIECTBAa (DIEKTPUUECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJCKTPUUYECKYI0  MPOBOJUMOCTh  PAa3IMYHBIX  Cped) U
DIIEKTPOMATrHUTHBIC SBIEHUS (TIPOIECCHI), MCIONB3Ys (PU3NYECKUE BEITUYUHBI:
JNEKTPUYECKUH 3apsll, CHJIa TOKa, IEKTPUUYECKOE HampsKEHUE, dJIEKTPHUECKOoe
COTIPOTUBIIEHHE, pa3HOCTh mnoTeHmuanoB, OJIC, pabora TOKa, HWHIYKIUS




MarHuTHOro mnoss, cwia Awmmepa, cuna JlopeHna, MHAYKTHBHOCTh KaTYUIKH,
SHEPTHUs DIEKTPUIECKOT0 U MAarHUTHOTO IOJICH, MEPUOJT U 4acTOTa KojaeOaHHl B
KoJIeOaTeNbHOM KOHTYpE, 3apsili M CHja TOKa B IIpolecce TapMOHMYECKHX
JIEKTPOMArHUTHBIX KoJIeOaHUH, (OKYCHOE pacCTOSIHUE M OINTHYecKas Cuila
JIMH3BL; IPU OIIMCAHUM IPABIIIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIIOJIb3YEMbIX
BEJIMYMH, UX OO0O3HAUEHMsI U EIMHUIIbI; YKa3bIBaTb (DOPMYJIbl, CBS3bIBAIOILNE
JAHHYIO (PU3UYECKYIO BETUYNHY C IPYTHMMHU BEIIMYMHAMU

11.5

OnwuceIBaTh U3yYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOIIECCHI, UCTIOIB3Ys (PU3UIECKUE
BEJIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M YacTOTa CBETA,
SHEPrus ¥ UMITYIIbC (POTOHA, TIEPUO/T ITOTypaciiaja, SHEPTHs CBA3U aTOMHBIX SJIE;
IpH ONUCAHWH TPABWIBHO TPAKTOBATh (DU3MYUECKUN CMBICT HCIOIb3yEMbBIX
BEJIMYMH, UX OOO3HAYCHHS W CIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIHEC
JTaHHYI0 (PU3NYECKYI0 BEIMUUHY C IPYTHUMH BEIMYWHAMU, BBIUYUCIATH 3HAUYCHUE
(U3UYECKON BETUYMHBI

11.6

AHanm3upoBaTh (U3NYECKHE MPOIECCHl W SBICHHS, HCIONB3YS (U3NYECKHE
3aKOHbI U IPUHLMIIBL: 3aKOH OMa, 3aKOHBI IIOCIIEA0BATENBHOIO U MAPAIIIEIBHOIO
COCIMHEHUS IIPOBOJHUKOB, 3aKOH Jlkoyis - JIeHla, 3aKOH 3JIEKTPOMAarHUTHON
MHAYKIIUH, 3aKOH NIPSAMOJIMHENHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUs CBETa, ypaBHeHUe DifHuTeiHa i GoTorddexra,
3aKOH COXPaHEHMsI PHEPIUHU, 3aKOH COXPAHEHMsI MMILYJIbCA, 3aKOH COXPaHEHMS
JJIEKTPUYECKOTO 3apsJa, 3aKOH COXPAHEHUsI MacCOBOT0O YMCIIa, NOCTYIaTsl bopa,
3aKOH PaI0AKTUBHOTO PACIaja; IPU 3TOM Pa3INyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXEHHWE M YCIOBHA (TPaHUIBL, OOIACTH)
PUMEHUMOCTH

11.7

Onpenenars HampaBiI€HUE BEKTOpa MHAYKIIMM MarHUTHOTO MOJIS MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JlopeHiia

11.8

Ctpouth U OMHCHIBATH U300paKeHHE, CO37aBaeMoOe TIIOCKUM 3€pKalioM, TOHKOM
JINH301

11.9

BBINOTHATE SKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (DU3MUECKUX SBIICHUH U MPOIIECCOB
C UCTOJIB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH; IPU 3TOM (POPMYIUPOBATH
npobiieMy (3aavy) U TUIIOTE3Y YUeOHOTO HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBaHHUS, TPOBOAUTDH OMBIT M OPMYIHUPOBATH BHIBOIBI

11.10

Ocy1ecTBISTh MPSMbIE U KOCBEHHBIE H3MEPEHUS PU3NYECKUX BEIUYUH; TPU 3TOM
BBIOUpATh ONTUMANIBHBIN CIIOCO0 MU3MEPEHUs U UCTIOIb30BaTh U3BECTHBIE METO/IbI
OLIEHKH ITOIPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3UYECKUX BEIUYMH C HCHOJIB30BAHHUEM MPSIMBIX
U3MEPEHUH; MpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTaThl
MOJYYEHHOW 3aBHUCUMOCTU (DM3WYECKUX BEIMYMH B BUJE TaOIUI] U TpaduKoB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS




11.12

CoOmoiaTe mpaBuiaa 0€30MacHOTO TpyJda MPHU TMPOBEICHUU WCCICAOBAHUN B
pamMKax ydeOHOro OJKCIEPUMEHTa, Y4eOHO-HCCIEeIOBATEIIbCKOW M IMPOCKTHON
JESTEIIbBHOCTH C HCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB U TaOOPaTOPHOTO
o0opyoBaHus

11.13

PemaTh pacdeTHble 3aauu C SBHO 33/IaHHON (PU3UYECKONW MOJEIBIO, UCTIONb3YS
buznyecKkue 3aKOHbI U IPUHIIMIIBI; Ha OCHOBE aHaJIn3a YCIOBUS 3a7a4u BEIOUPATh
busznyecKkyro MoJenb, BbIACHATH (U3MYECKHE BEIUYMHBI U (OPMYIIBI,
HEOOXOUMBIE JJIsl €€ PELICHUs, MPOBOAUTHh pacueThl U OLECHUBATh PEAIbHOCTD
MOJIyYEHHOT0 3HAUYCeHUS (PU3HUECKON BEITMUNHBI

11.14

Pemrate kadecTBEHHEBIE 3aaa4yui: BBICTPAMBATH JIOTHUYCCKU HEIIPOTHBOPECUYHBYIO
LEIIOYKY paccy;leeHHﬁ C OHOpOfI Ha H3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH H
(1)I/I3I/IIIGCKI/IC SABJICHUS

11.15

Hcnonb30BaTh NpH pelieHUH y4eOHBIX 3a/lad COBPEMEHHbIE MH()OPMALMOHHBIE
TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IIPEICTABICHUS
y4eOHOI W HayyHO-IOMYJSPHOM HH(POpPMALUU, NOJYYEHHOM U3 pa3IMyHbIX
UCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBATh M0JIy4yaeMyro HH()OpMaIUIo

11.16

00BACHATH IIPHUHIUIIbBI ILCIZCTBHH MalluH, HpI/I60p0B Hn TCXHHUYCCKHX YCTpOﬁCTB;
pa3jindaTb yCJIOBUSA UX 0e30MacHOro NCIOIL30BaHUA B HOBCCHHGBHOﬁ KHN3HU

11.17

[TpuBOANTE TIpUMEpPHI BKJAa POCCHMCKUX U 3apyOCKHBIX YUYCHBIX-(PHU3UKOB B
pa3sBUTHE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI

11.18

Hcnoap3oBaTh TCOPCTUUCCKHUE 3HAHUA I10 (1)I/131/IKG B HOBCGI[HCBHOfI KHU3HU OJIs1
oOecnieyeHrs 0€30MacHOCTU NpHU OOpalleHuH ¢ npudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JUIl COXPAHEHUS 3/J0POBbs U COOJIOAEHUS HOPM 3KOJIOTMUYECKOT0
MIOBEJICHUS B OKPYXKAIOLIEN cpere

11.19

PaGoratk B rpymie ¢ BBIMOTHEHUEM PAa3IMYHbIX COLUATBHBIX POJIEH, IJIAHUPOBATh
paboTy TIpymmbl, PalMOHAIBHO pacHpenessaTh OOA3aHHOCTH M IUIAHUPOBATH
JeATEIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsAX, aJE€KBaTHO OLEHUBATh BKJIAJ
KaX/I0T0 U3 YYaCTHHUKOB I'PYIIIBI B PELIEHHE paccCMaTpUBaeMOi MpooieMbl

Tabmauma 14.3
[TpoBepsiembie anemenTsI conepskanus (11 kmacc)

Kon
pasnena

Kon ITpoBepsieMble 2IEMEHTHI COAECPKAHMS
poBepsieMor
0 JIEMEHTa

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAA MHAYKIOWA




431 ITocTosstHHBIE MAarHUTEL. B3anMoielicTBUE NOCTOSHHBIX MAarHUTOB

432 MaruutHoe mone. Bekrop wmarHuTHOM —wuHAykuuu. IIpunHnmn
cynepno3uiuu. JIuHuum MarHuTHOM uMHAyKUMH. KapTuna nuHUN
MarHMTHON MHJYKIIUH MO IOCTOSIHHBIX MarHUTOB

433 MaruuTHoe€ 1oJj1e NPOBOJHUKA C TOKOM. KapThHa TUHUNA OIS JTMHHOTO
MPSIMOTO MPOBOJHHUKA U 3AMKHYTOTO KOJIBIIEBOTO ITPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanmonelicTBre NpoOBOAHUKOB C TOKOM

43.4 Cuna AMriepa, ee MOJlyJIb U HalpaBJICHUE

4.3.5 Cuna Jlopenua, ee MoAyJb W HampaBieHHe. JIBUKEHHE 3apsyKEHHOU
YacTHULIbI B OJHOPOJIHOM MarHUTHOM moJie. Pabota cumbl JlopeHia

4.3.6 SIBneHME 31EKTPOMAarHUTHON UHIYKIIUU

4.3.7 [ToTok BeKTOpa MArHUTHON MHAYKLUN

4.3.8 O/1C unnykuuu. 3aKOH JIEKTPOMArHUTHOM MHAYKIuU Papanes

4.3.9 BuxpeBoe snektpuueckoe mnone. IDJIC HMHAYKIMM B TIPOBOJHHUKE,

ABWIKYIIEMCH IMOCTYIIATCIIbHO B OJHOPOAHOM MArHUTHOM II0JIE

4.3.10 [IpaBumno Jlenma

4.3.11 WunyktuBHOCTh. SIBnenue camonnaykuuu. 3C caMOMHIYKIMH
4.3.12 DHeprus MarHUTHOTO T0JIS1 KaTYIIKH ¢ TOKOM

4.3.13 DIIeKTPOMarHuTHOE T0JIe

4.3.14 TexHuueckne yCTpOMCTBA: MOCTOSHHBIE MArHWTHI, 3JEKTPOMArHUTHI,

SJICKTPOABUTATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTHUIL, MTHAYKIXMOHHAA
II€Yb

4.3.15 [TpakTrueckue paboThl. MI3yueHrne MarHUTHOTO TOJISl KATYIIKU C TOKOM.
HccenenoBanue OEHCTBHS MOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.
HccenenoBanue siBIEHUS 2IEKTPOMATHUTHON MHIYKIIUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1 KonebGarenpras cuctema. CBoOomnHble KojeOaHus. [apMoHUYECKHE
konebanus. [lepuon, gacroTa, ammntyaa u ¢asza konedanui

5.1.2 [IpyxvHHBII MagsTHUK. MaTemMaTH4eCKUI MassTHUK

5.1.3 VYpaBHeHHe TapMOoHWYeCKHX  KkoyieOaHui. KuHemarnueckoe w
JTUHAMHYECKOE OMUCaHNE KOJIeOaTeIbHOTO IBHKECHUSI




[IpeBpaiienrie SHEPruM TpU TapMOHHYECKHX KoyiebaHusx. CBs3b
aMIUTMTYABl  KOJeOaHWN WMCXOJHOM BEIUYHMHBI C aMIUTUTYJaMHU
Kosie0aHui ee CKOPOCTU U YCKOPEHHUS

Konebarenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJI€AIbHOM KoJ1e0aTeIbHOM KOHTYpE. Amnanorus MEXIY
MEXaHUYECKUMHU M 3JIEKTPOMAarHUTHbIMU KojeOaHusmu. Popmyina
Tomcona

3aKOH COXpaHEHHsI SHEPTUHU B UACAITLHOM KOJIeOaTeIbHOM KOHTYpE

BeinyxaeHHble MexaHuuyeckue koijeOaHus. Pesonanc. Pe3onanchas
KpuBasi. BeIHYK/I€HHBIE 3JICKTPOMAarHUTHBIE KOJICOAHNUSI.

[Tepemennbiii Tok. CHHYCOUJATbHbBINA TEPEMEHHBIN TOK.

MoIlHOCTh MEepeMEHHOr0 TOKa. AMIUIMTYAHOE U JeHCTBYIOIIEe
3HAYCHHUE CHUJIbI TOKA M HAIIPSHKEHUS

5.1.10

Tpancopmarop.  IlpomsBonacTBo, mepemadya ©  MOTpedIeHHE
IIEKTPUYECKOW JHEPruu. DKOJOTMYECKHE PUCKU IIPHU INPOU3BOJCTBE
alIeKTpuueckor sHepruu. KynbTypa MCIosIb30BaHUs 3JIEKTPOIHEPTUH B
IOBCEHEBHOM KU3HU

5.1.11

TexHuueckue ycrpoiicTpa: ceiicmorpad, 371eKTpUUeCKUii 3BOHOK, JIMHUN
JIeKTponepenay

5.1.12

[IpakTtuueckue pabotel. McciaenoBanue 3aBUCMMOCTH MEPUOA MaJIbIX
KoJeOaHuil Tpy3a HA HUTU OT [JIMHBI HUTH W Macchl Tpys3a.
HccnenoBanne mnepeMEHHOTO TOKAa B II€NM U3 MOCIEAOBATENIbHO
COEIMHEHHBIX KOHJEHCATOpa, KATYIIKU U PE3UCTOPa

52

MEXAHUWYECKUE U S3JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuveckue BOJHBI, YCI0BUs pactpoctpaneHus. [lepuon. Ckopoctb
pactpocTpaHeHus U JyTMHA BOJIHEI. [lonepeyHbie 1 Mpoa0IbHBIE BOJTHBI

522

Wntepdepentys u audpaxiust MEXaHHIECKUX BOJIH

523

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka

524

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS W3JIYYEHHS 3JIEKTPOMArHUTHBIX
BOJIH. B3aumnas opuenranust Bektopos E, B u V' B anekTpoMarHuTHOM
BOJIHE B BaKyyMe

525

CBolicTBa AJEKTPOMArHUTHBIX BOJH: OTPAXKEHHUE, MPEIOMIICHHUE,
noJsipu3anus, mudpaxius, uHTepdepeHIus. CkopocTb
AIEKTPOMATHUTHBIX BOJIH

5.2.6

[IIxama »37eKTPOMArHUTHBIX BOJIH. [IprMeHEHHE 3JIEeKTPOMAarHUTHBIX




BOJIH B TCXHUKEC U 6LITy

5.2.7 [TpuHIIMIIBL panuocss3u 5 TEJEBUACHUS. Papunonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpeibl

5.2.8 TexHnuueckue YCTPOMCTBA: MY3bIKaJIbHbIC WHCTPYMEHTBHI,
YIbTPa3ByKOBass JMArHOCTUKa B TEXHUKE M MEIULUHE, pajap,
paIuoONpPUEMHUK, TEICBU30p, aHTeHHA, TenedoH, CBY-neup

53 OIITUKA

5.3.1 [IpamosnuHeitHOe pacnpoCTpaHEHHUE CBETa B OJHOPOAHOM cpene. JIyu
cBeTa

532 OtpaxkeHue cBeTa. 3akoHbl oOTpaxkeHus cBeta. llocTpoenue
N300paXeHUI B IIJIOCKOM 3epKajie

5.33 [Ipenomiienne cBera. 3akOHBI MpENOMIIEHUS cCBeTa. AOCOJIIOTHBIN
[I0Ka3aTeNb MPeIOMIICHUS

534 IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHBI yroa IOJIHOTO
BHYTPEHHEI0 OTPaKEHHUS

5.3.5 Hucnepcus cera. CiioskHbIN cocTaB Oenoro ceera. LBet

5.3.6 Cobuparomue u pacceuBaroiiue JUH3bL. ToHkas auH3a. DOKycHOE
paccTositHUE W ONTUYecKas cuia TOHKOW JuH3bL. [locTpoeHue
n300paXeHnii B coOMparonMx M pacceuBarolux JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH301

5.3.7 IIpenensl IpUMEHUMOCTH T'€OMETPUYECKON ONTUKHU

5.3.8 WNurtepdepentiusa  cBera.  KorepeHTHbIE  MCTOYHUKHU. Y CIOBUS
HaOMO/IEeHUsT MakKCUMyMOB M MHHHUMYMOB B HHTep(EpEHLHOHHON
KapTHUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUHHKOB

5.3.9 Hudpakmus ceera. Judpakimonnas pemietka. YciaoBHe HAOIIOIECHUS
[JIaBHBIX MAaKCUMYMOB IpPU IMaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY

5.3.10 [Tonspu3zanus ceera

5.3.11 TexHuueckue ycTpoicTBa: OukH, Jyna, (poToammapar, MpOEKINOHHBINA
ammapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS
pelieTka, moJspou]

5.3.12 [Tpaktuyeckue paboTel. M3MmepeHune moOKazaTedast MPETOMIICHHS.

HccnenoBanne CBOWCTB u300paxeHWid B nuH3aX. HaOmoneHue
JIACTIEPCUU CBETA




BJIEMEHTGHI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1 I'paHnLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTynaTel Teopun
OTHOCUTEJIbHOCTH: HHBAapUAaHTHOCTb MOJYJSl CKOPOCTH CBeTa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA
6.2 OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U
COKpAILEHUE JITTUHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs13b MacChl C SHEPIUEH U UMITYJILCOM CBOOOJHON YaCTHUIIBI. DHEPTHUs
MOKOSI CBOOOTHOM YaCTHIIbI
7 KBAHTOBAS ®U3UKA
7.1 OJIEMEHTHI KBAHTOBOU OIITUKU
7.1.1 ®otonbl. ®opmyna [Inanka cBsa3u sHepruu (HoTOHA C €ro 4acTOTOMH.
DHeprus u UMIyibc GpoToHa
7.1.2 OtkpeiTue u uccnenaoanue Gorodddexra. Onbitel A.I'. Cronmerona.
3axonbl poTtordderra
7.1.3 VYpaHenue OiiHmTerHa a1 Gorodddekra. "KpacHas rpanumna"
dboTtodrddekra
7.1.4 Hasnenue ceera. OnbiTe! [1.H. JIeOGenena
7.1.5 XUMHUUYECKOE IEUCTBUE CBETA
7.1.6 Texnuueckue ycrpoiicTBa: (oTorneMeHT, (HOTOAATUMK, COIHEUHAs
Oartapesi, CBETOANO]
7.2 CTPOEHUE ATOMA
7.2.1 Mopens atoma Tomcona. OmbiTel Pesepdopna mo wucciegoBaHUIO
cTpoeHus aroMa. [lnanerapHas mozens atoma
7.2.2 [Toctynatsl bopa. M3nyuenue u nornomeHue GOTOHOB MpHU Iepexoe
aToMa C OJIHOTO YPOBHsI dHepruu Ha Apyroil. Bunel criekrpos. Criektp
YPOBHEW dHEPTrUH aTOMa BOAOPOAA
7.2.3 BonHoBble cBoiictBa wactul. Bomnbsl ne bpoiua. KopnyckynspHo-
BOJIHOBOM tyanusm. Jludpakius 3JeKTPOHOB Ha KpUCTaIIaxX
7.2.4 CnoHTaHHOE M BBIHY)KJIEHHOE HU3Jy4yeHHE. YCTPOMCTBO M IPHUHLUII
paboThI nazepa
7.2.5 TexHuueckue YCTpOMCTBA: CHEKTPAIbHBIM aHalu3 (CHEKTPOCKOMN),

JIa3cp, KB AQHTOBBIM KOMIIBIOTCP




7.2.6 [TpakTuyeckue padotel. HabmroneHue TMHEHYaToro CrekTpa
7.3 ATOMHOE A1PO
7.3.1 MeTopl HAOIIOACHUS ¥ PETUCTPAIIMH DJIEMEHTAPHBIX YaCTHIT
7.3.2 OtkpeiTHe panumoaktuBHOCTH. OmbITHl Pesepdopna mo ompeneneHuto
COCTaBa paauoaKTUBHOrO m3ydeHus. CBoiicTBa anbda-, 6eTa-, raMma-
U3JIy4eHHS. BiausHue paaroakTHBHOCTH Ha )KMBBIC OPTaHU3MBbI
7.3.3 OTkpeITHE TPOTOHA M HeWTpoHa. HyknonHas monens siiapa ['elizenOepra
- UBanenko. 3apsaz sapa. MaccoBoe uucio sapa. M3orornbl
7.3.4 Anbda-pacnian. DIEKTPOHHBI M MO3UTPOHHBIN Oerta-pacmaa. ['amma-
U3JIy4eHHe. 3aKOH PaJIMOaKTUBHOTO pacmnaaa
7.3.5 OHeprus CBsI3U HYKJIOHOB B sa1pe. SnepHble cuiibl. Jledext macchl sapa
7.3.6 Snepnbie peakuuu. JleneHue u CUHTE3 sJIEP
7.3.7 SAnepusrii peaktop. Tepmosinepubiii cuaTe3. [IpOOIEMBI B TEPCTICKTUBBI
SIIEPHOM PHEPTETUKH. DKOJIOTHIECCKUE aCIIEKThI SIESPHOM SHEPTCTHUKU
7.3.8 OnemeHTapHble 4acTulibl. OTKpbITHE MO3UTpoHA. DyHIaMeHTalIbHbIE
B3aUMOJCHCTBHUS
7.3.9 TexHuueckue ycTpoWcTBa: J03UMETp, Kamepa Buiibcona, siiepHbIN
peakTop, aroMHas 6omba
7.3.10 [TpakTueckue paboThl. MccnenoBanue TPEeKOB YacTHIl (IO TOTOBBIM
¢dororpadusam)
8 DJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Be3nnoro ne6a. Co3Besnusi, sipkue 3Be3/bl, MJIAHEThI, UX BUIUMOE
JIBIDKCHHE
8.2 Conneunas cucrema. Ilnanersl 3eMHO# rpynmnsl. [1naHeTbI-ruranTsl u
WX CITYTHUKH, KapJIUKOBBIE IIaHeThl. Masbie Tena CoTHeYHON CUCTEMBI
8.3 Comnrie, hotocdepa u armochepa. CoHeuHass aKTUBHOCTh
8.4 Ucrounuk sHeprun CoJiHLIA U 3BE3]T
8.5 3Be3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, PAANYC,
TEeMIepaTypa, MX B3aUMOCBs3b. J[MarpamMma 'CrieKTpaibHBIN Kiacc -
CBEeTUMOCTE". 3Be31pl IJIaBHOM IIOCIEAOBATEIHLHOCTH. 3aBHCHUMOCTH
"Macca - CBeTUMOCTh' IJIs 3B€3/] IIIaBHOM ITOCIIEI0BATCIbHOCTH
8.6 Buyrpennee crpoenne 3Be3n. CoBpeMEHHbIE NPEACTABICHUS O

MPOUCXOKACHUU U 53BOJIFOIITUU COJ'IHI_Ia " 3BC3/. DTaIbl )KU3HU 3BC31




8.7

Mneunslii [TyTs - Hama [Nanaktuka. CrimpaneHas cTpykTypa ['anakTuku,
pacmpeneneHue 3Be31, ra3a u noutd. [lonoxxenue u npmxenue ColiHIA B
I"anaktuke. [Tnockas u chepruyeckas nojacucreMsl I'anakTuku

8.8 Tunel ramakTuk. Paguoranaktuky U kBasapbl. YepHbIe IBIPHI B sSApax
raJlakTUK

8.9 Bcenennas. Pacmmmpenue Bceenennoit. 3akon Xa06ma. Pa3Geranue
rajnaktuk. Bospact u panguyc Bcenennou, teopust bonbuioro B3pbiBa.
Monens "ropsiueii Beenennoit". PenukroBoe usinydenue

8.10 MacmrabHast crpykrypa Bceenennoii. Meraranaktuka. HepemieHHbIC

po0JIEMbI ACTPOHOMUH
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