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HNOACHUTEJBbHASA 3AIINCKA

[IporpamMma mo ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CpPEIHET0O OOIIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHUH M TpeOOBaHHW K pe3yabTaTaM OCBOEHHUS OCHOBHOU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenvera «®@u3uka» B 00pa3oBaTeNbHBIX —opraHm3aiusx —Poccwiickoit  Denepammw,
peaTn3yoNX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

1.®enepanbabiM 3aK0HOM OT 29.12.2012 1. Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit
®enepanuny (C UI3MEHEHUSMHU U JOMOJIHEHUSIMU BCTYIL. B cuity ¢ 04.08.2023).

2. Ilpukazom MunoOpnayku Poccun ot 17 mas 2012 r. Ne 413 «O06 yrBepx)aeHuH
denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTEeNbHOrO  CTaHAApTa  CpelHero  oOImero
oOpa3zoBanus» (3apeructpupoBat 17.06.2012 r. N 24480).

3. Ilpuka3zom MunucrepctBa npocseuienust Poccuiickoit @enepaunn ot 12.08.2022 No
732 «O BHeceHWM M3MEHEHHH B (eepalbHBIN TOCYAapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT
cpeaHero oOmero oOpa3oBaHMs, YTBEPXKACHHBIA MpUKa3oM MuHHCTEpCTBA 00pa3oBaHHUA U
Hayku Poccuiickoit ®@eneparun ot 17 mas 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne
70034).

4.Ilpukazom MunuctepctBa npocsemenus P® or 22 mapra 2021 r. Ne 115 «OO0
yrBepxkaeHun [lopsaka opraHuszanuu M OCYIIECTBIIEHHS OOpa30BaTEIbHOW AESATEIBbHOCTU IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa30BaTENIbHBIM IPOrpaMMaM HadallbHOTO
o0I1ero, OCHOBHOTO OOINEro M CpeaHero ooémero oOpa3oBaHus» (C U3MEHEHUSMHU U
JIOTIOJTHEHUSIMH BCTYTIL. B cuity ¢ 03.08.2023).

5. llpukazom MunucrtepctBa mnpocsemeHuss P® ot 18.07.2024 r. Ned99 «O6
YTBEPXKICHUH (PeepaibHOTO MEePEeyuHs AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, AOMYIIEHHbBIX
K HCIHOJb30BAHUIO IIPpU  peal3allud  HMMEIOLIMX T[OCYAAPCTBEHHYIO  AaKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbLHOTO OOIIEro, OCHOBHOTO OOIIETro, CpPeaHEro OOIIero
obpazoBanus (3apeructpupoBan 16.08.2024 Ne79172).

6. denepanbHoil 00pa3oBaTeNbHOM MporpaMMmoil cpenHero oomiero oOpa3oBaHUs.
[Tpuka3 MunucrepctBa npocsemienus Poccuiickoit @enepaunn ot 18.05.2023 Ne 371 «O6
yTBEpkKACHUH (enepanbHOi 00pa3oBaTeNbHON MPOrpaMMbl CpeHEro oOIIero 0O0pa30BaHUS
(3apeructpupoBan 12.07.2023 Ne 74228).

7. ®enepanpHOil pabouell mporpamMMoil cpemHero obmero oOpa3oBaHHS MO (PUUKE
(6a3oBBIl ypoBeHb). YTBepxkaeHa DenepaidbHbIM TOCYIAPCTBEHHBIM OIOKETHBIM HAyYHBIM

yapexaeHueM MHcTtutyToM ctpaterun oopazoBanus. Mocksa, 2023 T.



8. Konnenmueii npenogaBanus yueOHoro npeamera «Pusnka» B 0011e00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoit  ®Dexepanuu, peamu3yiOIIMX OCHOBHBIE  00pa3oBaTeIbHBIC
IPOTPAMMBI.

9. CaHuTapHO-3MUIEMHOIOTMYECKUMH TPeOOBaHUSIMH K OpraHu3allid BOCIUTAHUS U
0o0ydeHus, oTnpIxa U 03710poBieHus aereil m momonexu CII 2.4.3648-20, yTBep)kKICHHbBIC
NOCTaHOBJICHWEM [JIaBHOTO TOCYZapCTBEHHOrO caHHTapHOro Bpaua P® ot 28.09.2020 Ne28
(metictByrot ¢ 01.01.2021, cpok aeiictBusi orpannyex 01.01.2027).

10. CanutapHbiMu nipaBuiaMu U HopMamu 1.2.3685-21 «'urneHnyeckne HOPMATUBBI U
TpeOoBaHus K oOecreueHUr0 0e30MmacHOCTH W (WJIM) OE3BPETHOCTH IS 4YejoBeKa (DakTopoB
cpelpl OOMTaHUS», YTBEPXKJIEHHBIE MOCTAHOBJIEHUE [J1aBHOIO rocyJapCTBEHHOTO CaHUTApHOIO
Bpaua P® ot 28.01.2021 r. Ne 2 (meiictByror ¢ 01.03.2021, cpok pelcTBusi OrpaHuyeH
01.03.2027).

11. Pacnopsokenust JlemaprameHTa oOmiero ooOpa3oBaHus ToMckoi o0macte  OT
28.09.2018 1. Ne 832-p «O06 yrBepxknenun KoHrenmuu pa3BuTHS (QU3HKO-MAaTEMATHYECKOTO U
€CTECTBEHHOHAYyYHOT0 00pa3zoBanus Tomckoi obmactu Ha 2019-2025 roasi».

12. OcHoBHOM 00pazoBaTeabHOM MporpaMMoi cpenHero oomiero odpasoBanusi MAOY
COMLI Ne37 r.Tomcka.

OBILIASA XAPAKTEPUCTUKA YYEBHOT' O TIPEJMTETA «®U3UKA»

CopepxaHue MporpaMMbl 1Mo (U3MKE HaIlpaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOyuatonmuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM ®I'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IMPEIMETHBIM U METanpeIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKKe YYUTHIBAET HEOOXOJIMMOCTb pealu3allli MEKIPeIMETHBIX
CBsi3el (PU3MKM C E€CTECTBEHHO-HAyYHBIMH YUeOHBIMU TMpeaMeTaMu. B Hell ompepenstorcs
OCHOBHBIE LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3ybTaThl OCBOCHHS Kypca (HU3UKH: JMYHOCTHBIE, METampeIMETHBIe, IpeIMETHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

J IUTAaHUpYEMbIe Pe3yJbTaThl OCBOCHMSI Kypca (U3UMKH Ha 6a30BOM YpOBHE, B TOM
qrclie TPEMETHBIE Pe3yIbTaThl M0 TOJaM 00yUYCHHUS;

. coJiepkanue yuyebHoro npeamera «Ou3ukay 1mo rogam o0ydeHus..

du3uka Kak Hayka O HamOoiiee OOIIMX 3aKOHAX MPHUPOMABI, BBICTYMas B KauyecTBE
yueOHOro TpeaMeTa B IIKOJIC, BHOCUT CYIISCTBEHHBIH BKJIAJ B CHCTEMYy 3HaHUU 00

okpyxkatmiem wmupe. LIKompHBI Kypc (QU3HKH — CHUCTEMOOOPa3yOUIUH JIsi €CTeCTBEHHO-



Hay4HBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (U3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U
SBIICHUH, W3y4aeMbIX XHMHEW, OWOJOoruel, Quandeckoil reorpadueii W acCTPOHOMHEH.
Hcnonb30BaHue M aKTHBHOE INPUMEHEHUE (HU3UYECKUX 3HAHUN OIpeneNseT XapakTep u
pa3sBUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B c(epe dHEPreTUKH, TPaHCIOpTa, OCBOCHHUS KOCMOCA,
IIOJIy4EeHHUsl HOBBIX MAaTE€pPHAJIOB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gpu3nKku BHOCUT
OCHOBHOHM BKJaJ B (POPMHUPOBAaHHE €CTECTBEHHO-HAYYHOW KAapTHHBI MHpa OOYYalOLINXCs, B
(dopmMHpoBaHUE YMEHUH NPUMEHITh HAYYHBIA METO]] TO3HAHUS MIPU BBHIIIOJTHEHUU UMH YIEOHBIX
HUCCIIENOBAHUMN.

B ocHOBY Kypca Gpu3uKu 17151 YpOBHS CpEIHEro o011ero oopa3oBaHus MMOJIOKEH Pl UIeH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUH € HEM KypC SIBISIETCS JIOTUYECKH 3aBEPILIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ HEW MaTepuan Kypca (U3UKH OOBEIUHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisieTcsi (GOpMUpPOBAHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanoaaraeT UCIoiIb30BaHUE TYMaHUTapHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMH.

Hoes npuxnaonoii nanpaenennocmu. Kypc (U3MKM mpeamonaraer 3HAKOMCTBO C
LHIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTMYECKHUX IPWIOKEHUM H3YYEHHBIX TEOpUH U
3aKOHOB.

Hoesa skonocuzayuu peannsyercsi IMOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpKaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKAeHus Ipo0IeM pallioHAIBHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIeMEHTaMU Kypca (U3MKH Ha YPOBHE CpellHEro oO0Iiero odpazoBaHUS
SBIISIOTCS (U3MUecKkue Teopuu ((HOopMHUpPOBaHHE MPEACTABICHUA O CTPYKType HOCTPOCHUS
¢u3nueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, NIl ONMHUCAaHUs €CTECTBEHHO-
HAaY4HBIX SIBJICHUN U ITPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0/ B Kypce (PU3UKH pean3yeTcst Mpexk/ie BCEro 3a CUeTr
OpraHu3aluy SKCIIEPUMEHTAILHON NEesTeIbHOCTH oOydaronuxcs. J{ius 6a30Boro ypoBHs Kypca

(GU3UKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M



1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nke oOBEAMHEHBI B OONIUH CIHCOK
YUECHHUECKUX NPAKTUYECKUX palboT. BeigeneHue B yka3aHHOM IepeyHe J1abopaTopHBIX padoT,
IOPOBOJIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaAMH OO0pa3oBaTeIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAZICHUE OOYYAIOIIMMUCA YMEHHUSAMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
IPEIOKEHHBIX THITOTE3.

Bbosiblioe BHUMaHKE yAENIsSeTCs PEIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIFOTCS 33/1a4M C SIBHO 3a/laHHON (pr3HUecKol MOJIENbIo,
MO3BOJISIONINE NMPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasjelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS W3 Pa3HBIX pa3nenoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
ABJISIIOTCSL 3aJaHUs Ha OOBSICHEHUE IpOTeKaHWs (U3NYECKUX SIBICHUM U IPOLECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuUecKod MOAEIH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ tpedboBanuamMu PI'OC COO Kk MaTepuanbHO-TEXHHUUYECKOMY
obecrieyeHHnI0 y4yeOHOro mporecca 0a30BbIi ypOBEHb Kypca (U3UKM Ha YpPOBHE CpPEIHETO
oOmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOro KaOuWHeTa (PM3MKHU WIH B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(GU3HKH T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 000PYIOBAHHE ISl BHITOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opymoBaHue.

JleMOHCTpallMOHHOE 000pynoBaHUEe (POPMHUPYETCS B COOTBETCTBHHM C TPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUMBACT TMIOCTAHOBKY TEPEUMCIICHHBIX B MPOrpaMMe TI0
¢u3uKe KIIOYEBBIX JEMOHCTPALUH ISl MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGoparopHoe 000pyAOBaHUE AJSl YUYCHHUUECKHUX MPAKTUYECKuX padoT dopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IIU(POBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

HEJIU U 3AJAYA YYEBHOI'O IPEIMETA «®U3UKA»

OcHoeHnbimu yenamu nzydenus GU3NKy B o0IeM 00pa3oBaHUU SBIISIOTCS:

J (opMHpOBaHHE MHTEpeca U CTPEMIIEHUS OOYYaIOLIMXCS K HAyYHOMY HM3Y4YEHHUIO

MPHUPOJIBI, PA3BUTHE UX MHTEIJICKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;



J pa3BUTHE TIPEACTABICHUI O HAYYHOM METOJIe MO3HaHUs U (QOopMHUpOBaAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

J dbopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4yeHUs OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

J dbopMupoBaHUe YMEHUN OOBSCHITH SIBJIIEHUS C HUCIOJb30BaHUEM (PUIUUECKHUX
3HAHUU U HAYYHBIX IOKA3aTeJbCTB;

J dbopMupoBaHUe TpeACTaBIeHUNH O pond GU3MKH JUIS  Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TE€XHOJIOTHH.

Jocmudicenue 3mux yeneii odecneuusaemcs pewieHuem ciedyiouux 3a0ay B pouecce
M3Yy4eHHUs Kypca (GU3UKU Ha YPOBHE CpEIHEro o0IIero 00pa3oBaHus:

. npuoOpeTeHne CUCTeMBbl 3HaHUK 00 O0muX (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

o dbopMupoBaHHEe yMEHUU NPUMEHSATHh TEOPETUYECKHE 3HAHHS ISl OObSICHEHUs
buznyecKux SIBICHUNA B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHHH B MOBCETHEBHOM
KU3HU;

o OCBOEHHE CTOCOO0B pelIeHHs Pa3MUYHBIX 33]a4 C SBHO 3aJaHHON (Qu3MUecKon
MOJIeIbIO, 3a/ay, MOJpa3yMEBAIOIIUX CaMOCTOSTENbHOE CO3JaHuEe (PU3NYECKOW MOJEINH,
aJICKBaTHOW YCJIOBHUSAM 33]1a4U;

o MOHWMaHUE (PU3NYECKUX OCHOB ¥ MPUHIIMIIOB JCUCTBUS TEXHUICCKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPENY;

J OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHMS M MPOBEACHUS
(GU3MYECKUX JKCIEPUMEHTOB, aHallu3a W HHTEpHpeTanuu UHPOpMAIUHU, OIpeaeTIeHHs
JIOCTOBEPHOCTH MOJIyYEHHOT'O pe3yibTaTa;

. CO3JJaHME YCIOBUW Uil Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKO ESITEIIbHOCTH.

MECTO ITPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE

Ha u3yuenne ¢usuku (6a30BbIl ypOBEHb) Ha ypOBHE CpEeAHETO 001ero oOpa3oBaHMs
otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 vaca B Henento), B 11 kmacce — 68 vacoB (2
yaca B HEJIEII0).

IIpeonazaemviii 6 npocpamme no Qusuke nepeueHv 1aOOPAMOPHBIX U NPAKMUUECKUX
pabom sengemcs peKoMeHOOBAHHbIM, Yuumenv Oeldem 6vlOop NposedeHuUs 1abopamopHbuLX

pabom u Onvimog ¢ YYémom UHOUBUOYATbHBIX 0COOEHHOCMEU 00YYAIOUUXCAL.



Hanee 6 pasoene «Coodeporcanuey npusooumcs pacuiupeHuslii nepedens 1adopamopHbix
pabom u onvimos, u3z KOmMopo2o yyumenb Oenaem 6blOOp No C80eMy YCMOMPEHUIO C YYEMOM

sviopannozo YMK u umeroujecocs 060py0osanus.



COJEPKAHUE OBbYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA

®usuka — Hayka o npupoze. Hayunele MeTonbl MO3HAHMUS OKpyXarouiero mupa. Poip
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.

MopenupoBanue (HU3NYECKUX SBICHUH M mporieccoB. Hayunsle runoresbl. Ou3ndeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (popMHpOBAHMM COBPEMEHHOW HAyYHOHW KAapTUHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu:

AHanoroBblie 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBwkeHHe. OTHOCHUTEIBHOCTh MEXaHUYECKOTo IBrKeHusa. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, cKOpoCcTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopauHaT. CloKeHHe MepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBHXKeHHe. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NMEPEMEIICHHUS MaTEPUAIbHONM TOUYKU OT BPEMEHH.

CBoOoaHoe majeHue. Y cKkopeHrue CBOOOHOTO MaICHHS.

KpuBonuneiiHoe naBukeHHe. J[BH)KEHHME MATEpHATIbHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJI0 CKOPOCTBHIO. YTJIOBasi CKOPOCTb, JIMHEWHas ckopocTh. Ilepuon u
gacToTa oopanienus. L{eHTpocTpeMUuTenbHOe YCKOPEHHE.

TexHu4eckne yCTPOMCTBA W TPAKTUYECKOE TNPUMEHEHHUE: CHUIOMETp, IBWIKEHUE
CHapSIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTIOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeobOpazoBanme NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue aBrkeHus Tena, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.
N3mepenune yckopeHust CBOOOHOTO TaCHHSL.

Hanparienue ckopocTy pu IBUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

1.N3yuenre HepaBHOMEPHOTO JABUKEHUS C 1EJIbIO ONPEIeTICHUS MTHOBEHHOM CKOPOCTH.

2. MHccnemoBanue COOTHOUICHHS MEXIy IyTSIMH, TNPOHJICHHBIMH TEIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKM BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHKEHHUHU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

3. N3ydeHue ABMKCHHUS ApUKa B BI3KOW KHUIKOCTH.

4. N3yueHne OBMKEHUS Teja, OPOLICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa
[Ipunnun otHocurensHOoCTH [amwites. Ilepsbrii 3akoH Herorona. HMuHepumanbHble

CHCTEMBI OTCUETA.

Macca tena. Cwia. [lpuHuun cynepno3uuuu cui. Bropoit 3akon Herotona s
MarepuanbHOU Touku. Tperuii 3akoH HproTOHA 151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, ckoibxkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHue.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus nokos. Koadduiment tpenus. Cuna conpoTUBIEHUS
MIpY JBH>KEHUU TEJa B )KUJIKOCTHU WJIU Tra3e.

[TocTymarenbHOe U BpalaTesibHOE JBMKEHHE a0COIOTHO TBEPOTO Tea.

MOMEHT cHIJIBI OTHOCHUTENBHO OCH BpamieHus. [limedo cunbl. YCaoBuUs paBHOBECHUS
TBEPAOrO TENA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: TOJIIUITHUKA, IBUXKEHUE

HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu:

SIBneHue nuHepuuu.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHUCHUMOCTD CHJIBI YIPYTOCTH OT AehOpMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecus: TBEPAOTrO Tenia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomui:



1. N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.
2. HccenenoBanue 3aBUCUMOCTH CWJI  YIPYTOCTH, BO3HUKAKOUIUX B IPYXKUHE U

pe3nHOBOM 00Opasiie, OT uX JedopMaIuu.

3. I/ICCJ'IC,I[OBaHI/IC YCJ'IOBI/Iﬁ PaBHOBECHUA TBépI[OFO T€J1a, UMCIOIICTO OCh BPAIlICHU .

Tema 3. 3axkonut COXPAHEHUA 6 MEXAHUKE

NMnynbc MaTepraibHOM TOUYKH (Tesa), CUCTEMbl MaTEPUATIBHBIX ToueK. MIMITyJIbe CUIIBI
Y U3MEHEHHUE UMITYJIbCA TeNa. 3aKOH COXPAHEHMsI UMITyJIbCa. PeakTUBHOE IBUKEHHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MmarepuanbHON TOUKH. Teopema 00 M3MEHEHWU KMHETUYECKOU

SHEPIHH.
[TorenumansHas oHeprusa. lloTeHuumanbHas -dHEprusi ymopyro AeQopMUPOBAHHOM
npyxusbl. [loTeHInanbHas sHeprus Tena BOIU3H MOBEPXHOCTU 3eMITH.
[loTeHunanpHble M HE NOTEHUUANbHBIE CUIIbL. CBSI3b pabOThI HE OTEHUUANIBHBIX CUJ C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.
VYnpyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHudeckue yCTpoHCTBA M IPAKTUYECKOE NIPUMEHEHHE: BOAOMET, KONED, NMPYKUHHBIN

IIACTOJIET, BUKEHUE PAKET.
Jlemoncmpayuu:
3aKOH COXpaHEHMs UMITYJIbCA.
PeakTuBHOE ABUKEHUE.
[lepexon moTeHNIMaIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi.

1.M3yuyenne aOCOIIOTHO HEYNPYIoro yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX

MAassTHHUKOB.

2.I/Iccne;1013aHHe CBs3U pa6OTLI CHJIBI C M3MCHEHHEM MEXaHHMYSCKOM OHECpTruu TCjia Ha

IpUMepe pacTsHKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nea 3. Monekynsipaasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH M HMX  OIBITHOE
ob0ocHoBanue. bpoyHoBckoe nBuxenue. JAupdysus. Xapaktep ABIKEHHUS M B3aUMOJCHCTBUS

YacTHUIl BemecTBa. Moenu CTpPOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U O0BICHEHUE CBONCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojenieid. Macca u pasmepbl Mosiekysd. KonudecTBo BemiecTsa.
[TocTostnHas ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopenp uneanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU
ueanpHoOro rasa. AOCONIOTHasg TemIepaTrypa Kak Mepa CpeaHel KUHETHYeCKOH SHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. [llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3ompoiecchl B UCaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'paduueckoe MmpencraBieHue U30MPOIIECCOB: 30TEPMA,
n30Xxopa, n3odapa.

TexHu4ecKre yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu:

OnpIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, (oTorpadguu MONEKys
OpPraHUYECKUX COETUHEHUI.

OmnpiTel 0 AU y3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKECHHUS.

Mogens onsira IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Monens, WUTIOCTpUpYIOLIas MPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS H€AJIBbHOTO ra3a, H30MpOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomat:

1.0Onpenenenne macchl BO3/IyXa B KIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEeHH 00BEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEM.

2.MccnenoBanue 3aBUCUMOCTH MEXKTY ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO ra3a.

Tema 2. Ocnoevt mepmoounamuku
TepmoauHamMuueckas cucteMa. BHYTpeHHSsT SHEPTUsl TEPMOJUHAMUYECKON CUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
UJEAIbHOIO ra3a. Busl Teronepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyUCHHE. Y I€TIbHas
TEII0EMKOCTH BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.
[lonsitue 06 anuabatHoM mporuecce. [lepBblif 3akoH TepMmoauHaMmukH. [IpumeHeHue
NEPBOT0 3aKOHA TEPMOJMHAMUKH K H3ompolueccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.



TennoBble Mamuubl. [IpuHOMNBL JeHCTBHS TEIUIOBBIX MamuH. [IpeoOpasoBaHus
SHEPIUU B TEIUIOBBIX MamuHax. KoadduuueHT noaesHoro neidcTBUs TEMI0BOM MamuHbl. L{ukin
Kapno u ero ko3¢ puimenT noae3Horo AeUCTBUs. DKOIOTHYECKHE TPOOIEMBI TETIII0IHEPTeTUKH.

TexHnyeckue ycCTpoiiCTBA M INPAKTHYECKOE IPUMEHEHHE: IBUIATEIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu:

V3MeHeHne BHYTpEHHEW SHEpPIruu Teia NpPU COBEPUICHWH pabOTHI: BBUIET MPOOKU H3
OyTBUIKM IOJl JEHCTBMEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JATyHHOM TpyOke HmyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

N3meHneHne BHyTpeHHEH 3Hepruu (TemnepaTypsl) Tejla Ipy TeIulonepeaaye.

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

Mogenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUraTeJIsl.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomoi.

1.3mepenue yaenbHo Term10EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanne u KoHaeHcanus. McmapeHue u  kumneHue. AOCOMIOTHas W
OTHOCHUTEJIbHAS BJIAXXHOCTH BO31ayxa. HackleHHbIN Tap. Y aenpHas TerioTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUSL.

Teépnoe Ttenmo. Kpucrammmyeckue u amopdHble Tena. AHHU30TPOIUS CBOMCTB
kpuctaiyoB. JXuakue kpucramisl. CoBpeMeHHbIE MaTepHalbl. [[naBieHrne M KpuUCTaIU3aluA.
VY nenbHas TeruoTa miuasieHus. Cydonumanus.

YpaBHeHHE TEIJIOBOTO OalaHca.

TexHnuyeckue ycTpoiicTBa M NPAKTUYECKOE NPHUMEHEHHUE: TUIPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu:

CBoiicTBa HaCHILEHHBIX M1APOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habnonenne HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.
JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopHle pabomoi.

1.M3mepeHne OTHOCUTEIHHOM BIAKHOCTH BO3TyXa.



Paznen 4. DaekrpoauHaMmnka
Tema 1. Inexkmpocmamuka

Onektpu3anuss Ted. ONEKTpUYecKui 3apsna. JIBa BHuJa SIEKTPUYECKHUX 3apsJIOB.
[IpoBOIHUKY, TUBTIEKTPUKH U ITOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apspoB. 3axkoH Kynona. ToueuHslll  3leKTpUUYECKUN  3aps.
Onekrpuueckoe nose. HanpsokéHHocTh 3nexkTpuueckoro mnosid. [lpuHnun cyneprno3unuu
3JIEKTPUYECKUX NOJIeH. JINHNYM HaNpsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cun onekrpocratuueckoro mons. [lotenmman. PasHocTh MOTEHIMANIOB.
[TpOBOAHMKY U TUAIEKTPUKU B AIEKTPOCTATUYECKOM MoJi€. JAU3aeKTpruuecKas MPOHULAEMOCTb.

OnektpoémkocTh. Konmencarop. DneKTpoEMKOCTh TUIOCKOTO0 KOHACHCATOpa. JHEPTHs
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KONUPOBAIbHBIN
anmapar, CTpyMHBIHM IIPUHTED.

Jlemoncmpayuu:

YCeTpoUCTBO U MIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TETI.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHYecKas 3aluTa.

JIMBIIEKTPUKHU B DJIEKTPOCTaTUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIAAM TIUIACTHH,
paccTosTHUSA MEXY HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomui:

1."3mepenue 31eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax
DJIEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. McTOUYHMKH
Toka. Cuita Toka. [1oCTOSIHHBIN TOK.
Hanpspokenne. 3akon Oma 1 ygacTka LIETIH.
DNeKTpruYecKoe CONPOTHUBIICHUE. VY nenbHoe COMPOTUBJICHUE BEILIECTBA.

HOCJIG,I[OB&TGJ'IBHOC, napaajiCJbHOC, CMCIIAHHOC COCAMHCHUE IIPOBOJHHUKOB.



PabGora snmektpuueckoro Toka. 3akoH Jxoyns—JIeHnma. MOITHOCTh 3JIEKTPUUECKOTO
TOKa.

DneKTpOABUKYIAasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKa. 3akoH OMa
JUTS TIOJTHOM (3aMKHYTO# ) 3yiekTpruueckoi 1enu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAas MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTUBIICHUS
METAJIJIOB OT TeMIieparypsl. CBEpXIpPOBOIUMOCTb.

OnexTpuuecKkuil ToK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas HPOBOAUMOCTH TMOJIYIMPOBOIHHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNeKTpUYECKU TOK B pacTBOpax M pacillaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JUCCOIHAIUS. DIEKTPOJIN3.

OnekTpuyeckuii TOK B raszax. (CamMOCTOSATENIbHBII U HECAMOCTOSTENbHBIA pa3psl.
Monnus. [lnazma.

TexHnueckue ycTpoiicTBa M IpPaKTUYECKOE IPUMEHEHHUE: aMIepMEeTp, BOJIBTMETD,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTPOHArpeBaTelbHbIE IMPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
IIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu:

W3mepenue cuibpl TOKa U HANIPSIKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmeniaHHO€ COeJUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHue 3IIeKTPOABIKYIIEH CUilbl. KOpOTKOE 3aMbpIKaHUE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTD COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1ab6opamopHule pabomoi.

1.M3y4yeHne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

2.3mepeHue 3JEKTPOABMKYIIEH CHJIBI HCTOYHHMKA TOKa W €ro BHYTPEHHEro
COINPOTHUBIICHUS.

3.HabGmonenue anektponusa.



MesknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCyIIECTBISIETCS € y4ETOM
COACPIKATCIIbHBIX MCKIIPEAMCTHBIX CBsI3ell C KypCaMu MAaTCMaTUuKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousimus, CBSI3aHHBIE C M3YYCHHEM METOJIOB HAYYHOTO ITO3HAHMS:
sBIICHUE, HAY4YHBIH (DakT, rumore3a, Qu3WdecKas BEIHYWHA, 3aKOH, TCOpHs, HAOIIOICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl YpaBHEGHWH, JHHEHHass (QyHKous, mapaboda,
runep0oia, ux rpagKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHI'CHC,
KOTAaHI'CHC, OCHOBHOC TPUI'OHOMCTPHUYCCKOC TOXACCTBO, BCKTOPbI M HUX IMPOCKIHMHU Ha OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

Buonoeusn: mexannueckoe IBUKCHHUE B )KUBOH mipupoje, nuddy3us, ocMoc, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHAasl Macca, TEIUIOBbIE CBOWCTBA TBEPHBIX TeJ, JKUIAKOCTEH W Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, SJEKTPOIUTHUECKAS JUCCOIIUAINUS, TaTbBaHUKA.

T'eoepaghus: BTaxxHOCTh BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHKe JABIKEHHUH C MCIIOJIF30BAHHEM MEXaHU3MOB, YUET TPEHHS
B TEXHHKE, MOAIIUIHUKHN, MCIOIH30BAaHUE 3aKOHA COXpPAHEHHS MMITYJIbca B TEXHHKE (pakera,
BOJAOMET ¥ JpYyrue), JBUTATeNb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTUU MMOJTYYCHHA COBPCMCHHBIX MAaTCpUaioB, B TOM YHUCIIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJIEKTPOHArpPEeBATENbHBIE MPUOOPHI,

SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, rajlbBaHHKa.

11 KJIACC
Pazgen 4. diaexkTpoauHamMuKa (IIpoI0JIKEHUE)
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA
[TocrossHHbIE MarHuTHl. B3auMoJelcTBHE MOCTOSHHBIX MAarHUTOB. MarHutHOE MoOJe.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyTIeprIO3UIIMA MarHUTHBIX o€, JIMHUM MarHUTHOU

HHAYKIHH. KapTI/IHa JIMHUMA MarHUTHOM WHAYKIOWUU MOJIA MOCTOAHHBIX MAarHUTOB.



MarsuTHO€e 1oJjie MPOBOJHMKA ¢ TOKOM. KapThHa nuHWN MHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ moayiab W HampaBiieHHe. [[BH)KeHUE 3apsyKeHHOM 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBneHue DIEKTPOMArHUTHOM MHAYKIUHU. IIOTOK BEkTOpa MarHUTHOM WHIYKLUU.
DIIEKTPOABUKYILASA CHUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe snexktpuyeckoe mose. DNEKTPOJABIXKYIIAs CUja WHIAYKUMHA B IPOBOJHUKE,
JBUKYLIEMCSI IOCTYIATEIbHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTD. fIBI€HHE CAMOUHIYKLIHMH. DIIEKTPOABUKYILAS CUJIA CAMOUMHYKIUU.

DHeprusi MarHUTHOTO TOJIsl KATYHIIKHU C TOKOM.

DIIeKTPOMarHuTHOE TOJIe.

TexHuueckue ycTpoWcTBa M MPAKTUUYECKOE IPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUraTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKLMOHHAS 11€Yb.

Jlemoncmpayuu:

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJISI.

B3aumoneincTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJIBHKYILEH CUIIBI MHAYKIIMA OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHYKIUH.

Yuenuueckuii sxcnepumenm, 1ab6opamopHule pabomoi.

1.M3y4yeHre MarHUTHOTO TOJISl KaTyLIKH C TOKOM.

2.UccnenoBanue 1eCTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

3.UccnenoBanue sIBICHUS YIEKTPOMArHUTHOW MHYKITHH.

Pa3nen 5. Kose0anus ¥ BOJIHBI



Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbLE KOJ1I€OAHUA

Konebarenpnas cucrema. CBOOOIHBIE MexaHWYecKHe Kosebanusa. lapMoHHMUYECKHe
konebanus. Ilepmon, wactora, amrumtyna U ¢asa konedanuil. IlpyKUHHBI MasTHUK.
MareMaTnyecknii MasTHHK. YpaBHCHUE TapMOHHMYECKUX KoJjieOanui. [IpeBpamienue sHEepruu
[IPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B WUACATHLHOM
KoJIeOATeIbHOM  KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU M  3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHHsS] SHEPTrUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxalmuxX KojeOaHWsIX. BBIHYXICHHbIE MEXaHHYECKHE
Kosiebanus1. Pesonanc. BeIHYXIEHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHusI.

[Tepemennsblit Tok. CHHYCOMIATIBHBINA TEPEMEHHBINH TOK. MOITHOCTH MEPEMEHHOTO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIee 3HAUEHUE CHUIIbI TOKA U HAPSIKEHHUSI.

Tpanchopmarop. IIpoussoncTBo, nepenaya U NOTPEOICHUE JIEKTPUUECKONM DHEPTHM.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJCTBE AJEKTpodHepruu. KynbTypa uCnonb30BaHUSA
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: JIIEKTPUYECKHI 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu:

UccnenoBanme  mapameTpoB — KojeOaTelnbHOM  cUCTEeMBbl  (MPYKUHHBIA WK
MaTeMaTUYECKUN MasTHUK).

HaGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHUs.

OcmmorpaMMbl — (3aBUCHUMOCTH  CHJIBI  TOKa M HANpSOKEHWsT OT BpPEMEHH) Ul
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHC mpy MocCae10BaTENIBHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3JEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomai:

1.VccnenoBanne 3aBUCHMOCTH TIEpUOJa MAaJbIX KOJEOAaHWW Tpy3a Ha HUTH OT JJIMHBI

HUTH U MacCChI Tpy3a.



2.MccnenoBanne TEPEMEHHOTO TOKa B IIEMHA W3 TIOCIEIOBATEIHHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAaAZHUMHbBLE 80JIHbL
MexaHnudyeckre  BOJIHBI,  ycloBuUsi  pacnpoctpaHenus.  Ilepmon.  Ckopocthb
pacmpocTpaHeHUs] W JUIMHA BOJHBL llomepednbie W mpoaoibHBIC BOJMHBL WMHTepdepeHnms u
TUGPAKIUsS MEXaHUIECKUX BOJIH.
3Byk. CKOpoCTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUSI M3J1yYEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpEJOMIICHUE, TMosipu3anus, audpaknus, wuatepdeperims. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[lIxana »1eKTpOMarHUTHBIX BOJIH. [IpruMeHEHHE 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBE pauOCBA3Y U TEJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycTpocTBa M MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-mneusb.

Jlemoncmpayuu:

OO6pazoBaHue 1 pacIpOCTpaHEHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Koneb6mromnieecs Teno kak HICTOYHUK 3BYKA.

HabGmronenne oTpaykeHrs U PETOMIICHUST MEXaHUYECKUX BOJTH.

Habmonenue natepdepeHnu u AuPpakini MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenne cBS3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW W YacTOTOM
KoJIeOaHmi.

HccnegoBanue CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTpaXEHUE, MPEIOMJICHUE,

noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka
I'eomerpuueckas ontuka. IIpsMonuHEiHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM

cpene. JIyd cBera. ToueuHblli HICTOYHUK CBETA.



OtpakeHue cBeTa. 3aKOHBI OTpakeHHUs1 cBeTa. [locTpoeHue M300paKeHUH B TIJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akoHBI TMpeloOMJIeHHUS cBeTa. AOCOMIOTHBIN IOKa3aTeslb
npenomienus. [lonHoe BHyTpeHHee otpaxeHue. IlpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceera. CnoxkHbIH coctaB 6enoro csera. L{Ber.

CoOuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pacCcTOsHHE U
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PacCenBaIOIINUX
auH3ax. QopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBass ontuka. Wuatepdepenunss cera. KorepeHTHbIE HCTOYHHMKH. Y CIOBUSA
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JudpaxnuonHas pemérka. YciaoBUe HaONIOACHHUS TIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha U (PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa M IMpaKTHUYECKOE NMPUMEHEHHUe: OYKH, Jymna, (oToammapar,
IPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PPAKIHMOHHAS
peméTKA, OISAPONLI.

Jlemoncmpayuu:

[IpssmonuHEtHOE pacHpOCTpaHEHUE, OTPAKEHUE U IpeloMieHHe cBeTa. OnTudeckue
npuOOopBI.

[TonHOE BHYTpeHHEe oTpakeHne. Mojenb cBeToBo1a.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

Ha6mronenue natepdepeHimu ceera.

Hab6mronenue qudpakiunun cera.

Habmtonenue nucnepcuu cBeta.

IlosydyeHne ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.
Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1a6opamopHle pabomoi.

1.M3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

2.MccnenoBanue CBOMCTB M300pakKeHUH B JIMH3AX.



3.Habmronenue qucriepcuu cBera.

Pa3nen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCMYECKOM MexaHUKHU. [locTynatel cnienuanbHOU TEOpUHU
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLHUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JUTUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € PHEPTUEH U UMITYIBCOM PENIATUBUCTCKOMN YaCTHUIIbl. DHEPTHUs MOKOSL.
Paszpen 7. KBanToBas puszuka
Tema 1. dnemenmul KGAHMOBOI ONMUKU
@®oronsl. @opmyna [lnanka cBsa3u sHepruu (OTOHA C €ro YaCTOTOH. DHeprus u
UMIyIbC GOTOHA.
Otkpeitie u wuccinenoanue (oroddpdekxra. Ompitet A. I'. CromeroBa. 3aKOHBI
doroaddekra. Ypasnenune DitHmreitna 1 pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JlaBnenue ceera. OnwiTel [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHu4eckue ycTpoCTBa M MpaKTUYECKOe MpUMEHEHHue: (POoTorNeMeHT, POoTOodaTIHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.
Jlemoncmpayuu:
®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddekTa.
CBeTOoauOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onbitel Pesepdopaa mo paccesauto o -gactuil. [InanerapHas
monenb atoMa. [locrynater bopa. U3nydenue u mornomieHue (GOTOHOB MPU MEPEXOAE aroma C
OJIHOTO YpOBHSA »HEpruM Ha Jpyroil. Buasl cnextpoB. CHekTp ypOBHEHl SHEpruu aroma
BOJIOpOJA.
BonHoBbie cBolicTBa yacTull. Bomubl ge bpoinsa. KopnyckynspHO-BOJIHOBOM Tyanu3Mm.
CHoHTaHHOE U BBIHYXKJEHHOE U3TyUCHUE.

TexHudeckue yCTpOMCTBA U IPAKTHYECKOE IIPUMEHEHME: CIEKTPAJIbHBIA aHAIIU3

(cieKkTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.



Jlemoncmpayuu:

Monens onbita Pesepdopna.

Onpenenenre ATMHBI BOJTHBI JIa3epa.
HabGmronenue nuHeRvYaThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1ab6opamopHule pabomol.

1.HaGntonenue aMHERYaToro CreKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CIIOXKHOCTb  CTpoeHust  sanapa.  OTKpbITHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa pafuoakKTUBHOTO M3ITydeHHUSI.
CsoiicTBa anbda-, 6eta-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH Ha KUBbIE OpraHU3MBI.

OTtkpsiTHE TpoTOHA U HelTpoHa. Hykionnas moxens sanpa [eiizenOepra—liBaneHko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIA ¥ TIO3UTPOHHBIN OeTa-pacnan. ["amma-u3nydeHne. 3akoH

PaaOaKTUBHOIO pacmajia.
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAep.

SAnepusiii peaktop. TepmosinepHsiii cunrtes. IIpobieMbl UM NEpPCHEKTUBBI SAEPHOMN

DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.
OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo b1 Ha0JIIOIEHNS U PETUCTPALH 3JIEMEHTAPHBIX YaCTHUL.
OyHaaMeHTaIbHbIE B3auMOIeHCTBUS. EMUHCTBO (hpru3nueckoi KapTHHBI MUpA.

TexHnuueckue YCTPOﬁCTBa U MPAKTUYCCKOC MMPUMCHCHHEC: JO3UMCTpP, KaMEpa BI/IJ'IBCOHa,

SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu:
CYETYNK HOHM3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomu

1.VccnenoBaHue TPEKOB YaCTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. JjieMeHTBI aCTPOHOMUM U ACTPOPUUKHU

Oranel pa3BuUTHUd acTpoHOMMM. [IpukiazHOoe M MHpPOBO33PEHUECKOE 3HAYCHHE

ACTPOHOMHUH.

Bun 3Bé3nH0T0 HeOa. Co3Be3nus, spKue 3BE3/Ibl, TUIAHETHI, UX BUAUMOE JBHKEHUE.



Conneynas cuctema.

Connue. ConneuHass akTUBHOCTh. McTounuk sHeprum ConHua u 3BE34. 3BE3NBI, HUX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKAECHNUN U 3BotoLMu CoslHIA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Mneunsiii Ilyte — Hama ['anaktuka. I[lonoxenue n amwxkenune ConHua B [anakTuke.
Tunel ranaktuk. PaguoranakTuku v kBa3apbsl. YEpHBIE IbIPHI B APAX FAIAKTHUK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa060ma. PazOeranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus:

Habnronenust HeBOOPYKEHHBIM TJ1a30M C UCIIOIB30BAHUEM KOMITBIOTEPHBIX MPUIOKECHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nonymapus 1 sipkue 3BE3/bI.

Habmonenus B treneckon JlyHsl, maner, Mieunoro IlyTu.

Oo6o01maruiee NOBTOPEHNE

Ponb ¢u3ukn M acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJOTHMYECKOW, COLUAIbHOW U
THYECKON cdepax [esATeTbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHMHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, poib (U3NYECKO Teopu B (HOPMUPOBAHUU
MpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM PsIy

COBPCMCHHBIX €CTCCTBCHHO-HAYYHBIX HpCI[CTaB.HCHI/Iﬁ O Ipupoxac.

MexnpeameTrHblie CBSI3H

Nzydyenne kypca ¢usuku 06azoBoro ypoBHs B 11 Kiracce OCyIIECTBISETCS C YIETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Medsicnpeomemnvle nouwsimusi, CBSI3aHHBIC C M3YyYCHHEM METOJIOB HAYYHOTO IO3HAHUS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJISITHPOBAHKE, MOJIEITh, HU3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl YPaBHEHH, TPUTOHOMETPHYECKHE (PYHKIIMH: CHHYC,

KOCHHYC, TaHI'CHC, KOTAHI'€HC, OCHOBHOC TPUTOHOMECTPHUYCCKOC TOXKIACCTBO, BCKTOPBI W HUX



IPOEKIMY HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, IPOM3BOJAHBIE 2JEMEHTAPHBIX (DYHKIUII,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIU TNIOCKUX (Uryp U 00bEMa Ted.

Buonoeus: snekrpuueckue sBICHHUS B XUBOW NpUpPOAE, KojeOaTelbHbIC JBWKCHHUS B
JKUBOM NIPUPOJIE, ONTUYECKUE SIBICHUS B JKMBOM IPUPOJE, NCHCTBUE pajualii Ha >XUBBIC
OpraHU3MBl.

Xumus: CTpOEHHUE aATOMOB M MOJEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPABIX TEIL,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

lI'eocpaghus: marHuTHbBIE MONIOCAa 3€MJIM, 3aJI€KU MarHUTHBIX PyA, (OTOChEMKA 3eMHON
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MJIETPSCEHUN.

Texnonozus: TMHUM IIEKTPOIIEPENay, TEHEPATOP MEPEMEHHOIO TOKA, dJICKTPOABUIATENb,
WHAYKIIMOHHAs TIeYb, pajap, paauoNnpHEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,

HpOGKI_[I/IOHHHﬁ arirnapar, BOJIOKOHHAas OIITUKA, COJTHCUHAA 6aTape;1.



IINTIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydyeOHOro mpenmera «Du3MKa» Ha YpOBHE CpeaHEro oOmiero oOpa3zoBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHHS ydueOHOro mpenmera «Dusuka» IOJHKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPUEHTAlUWW, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM POCCHIICKOrO  OOIIecTBa,
pacIIUPEHUE KU3HEHHOIO OINbBITA U OMNbITA ACATEIBHOCTH B IMPOLECCE PEAM3alMU OCHOBHBIX
HaIpPaBJIEHUH BOCIUTATEIbHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIUTAHUSA:

- c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU OOydYaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

- IPUHATHE TPAJAUIMOHHBIX OOIICUYETOBEYECKUX TYMAHUCTHYECKUX M JEMOKPATHUYECKUX
LIGHHOCTEH;

- TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECax T'Pa)JIaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00pa30BaTEIHLHOM OpPraHU3aIliu;

- YMEHHME B3aMMOJECHCTBOBATh C COIMAJIbHBIMH HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

- cpOpMUPOBAHHOCTH POCCUUCKON TPaskIaHCKOW MICHTUYHOCTH, TATPUOTHU3MA,

- LIEHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JTOCTHKEHUSM POCCHUMCKHX
yU€HBIX B 007acTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

- cpOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEICHNS,

- CHOCOOHOCTH OIICHMBATh CHUTYallMI0 © TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSAICHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JACATEIBHOCTH
YYEHOT0;

- OCO3HaHME JUYHOT'O BKJIa/1a B MOCTPOCHHE YCTOWYUBOTO OyIyIIEro;



4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

- OCTETHUYECKOE OTHOIICHWE K MHpPY, BKIIOYAsh ACTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero Gpu3nyeckon HayKe;

5) Tpy10BOro BOCIIMTAHUS

- HMHTEpPEeC K pa3u4yHbIM cdepaM MpodhecCHOHAIBHON JeSITeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

- TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOpPa30BaHUIO B 001aCTH (HPU3UKH HA
MPOTSKCHUH BCEH KU3HHU;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

- cOpMHUPOBAHHOCTH JKOJOTHYECKOW KYIBTYPHl, OCO3HAHUE TJIO0ATBLHOrO XapakTepa
9KOJIOTHYECKHX POOJIeM;

- IJJAHUPOBAHUE M OCYIICCTBJICHUE JICHCTBHI B OKPY)KAIOIICH Cpe/ie Ha OCHOBE 3HAHMSI
LeJield YCTOMYMBOrO pa3BUTHUS YEJIOBEUYECTBA;

-paclIMpeHue OmbITa JACSITEILHOCTH JKOJIOTMYECKOW HAIPABICHHOCTH HAa OCHOBE
UMEIOTNXCS 3HAHUM 10 (pu3mKe;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS

- cOpMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NIECKON HAYKH;

- OCO3HAaHHWE IIEHHOCTH HAay4YHOH [AeATeIbHOCTH, TOTOBHOCTh B TMpOIECCE H3YYEHUs
(GU3UKN OCYIIECTBISATh MPOEKTHYIO U MCCIEAOBATEIbCKYIO JIEATEIbHOCTh MHIWBUIYaIbHO U B
rpymre.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUS

bazoevle nocuueckue oelicmeus:

- CaMOCTOSTEIHLHO (OPMYJIUPOBATH M AKTyaTHU3WPOBATH MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHC;

- OIPEENSTh LIEH IeATEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX JOCTHKCHUS,

- BBISBJISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMaTPUBAEMBIX (DU3HUECKUX
SIBJICHUSX

- paspabarhiBaTh IUIAH pEHICHHS MPOOJEMbI ¢ YYETOM aHaIW3a HMMCHOIIUXCS
MaTepUaIbHBIX H HEMaTEPUATbHBIX PECYpPCOB;

- BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,

OIICHUBATh PUCKH MOCIICICTBHUI IS TCIBHOCTH;



- KOOPJIMHHUPOBATHh W BBINOJHATH pPabOTy B YCJIOBUSAX pEaJbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BHUBaTh KPEaTUBHOE MBIIICHUE MMPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

bazoevie uccneooeamenvckue oeiicmeus .

- BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHITUSIMH U METOJaMU (HU3HUECKOMN
HAYyKH;

- BJIQJICTh HABBIKAMU y4eOHO-HUCCIIeIOBATENILCKON U MPOCKTHOM JEATEIBHOCTH B 00JaCTH
¢bu3nKH, cIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY METOJOB PElIeHHs 3a1au
buznYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

- BIIQJICTh BUJAMH JCATCIHHOCTH IO IMOJIYYCHHUIO HOBOT'O 3HAHUS, €r0 WHTEPIIPETAIINH,
peoOpa3oBaHNI0 M TPHUMCHEHUIO B PA3IMYHBIX YYEOHBIX CHUTyallUsX, B TOM YHCIE IPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

- BBUIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyallU3UpPOBAaTh 3aJady, BbIIBUIaTh
TUINOTe3y €€ pelIeHHs, HAaXOJUTh AapTyMEHTHhI IS JI0OKa3aTelbCTBA CBOWX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

- aHAIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHHUS 3aJa4d pPe3yJabTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

- CTaBUTHh M (POPMYJIMPOBATH COOCTBEHHBIC 3a7au B 00pa30BaTEIbHOU JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (DU3UKU;

- IaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

- YMETh MEPEHOCUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEACSITEbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIacTei;

- BBIZIBUTATh HOBBIC UJICH, TTPeIIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHUS;

- CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

Paboma c ungpopmayueii:

- BJQJCTh HAaBBIKAMH TOJYYCHHS WHPOpPMAIMK (QU3NICCKOTO COACPNKAHHS W3
HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIIAThH MTOMCK, aHAIN3, CHCTEMAaTH3AIUI0 1
MHTEPIIPETANIO HHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

- OIIEHUBATh JIOCTOBEPHOCTH WH(OPMAIINH;

-HCIIOJTB30BaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNN KOTHUTUBHBIX, KOMMYHMKAaTUBHBIX M OpraHM3allMOHHBIX 3a/ad C COOIIOJACHHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPABOBBIX U

ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



- co3JaBaTh TEKCThl (DPU3MYECKOrO COJEp)KaHWsA B pa3iMuHbIX (opmarax ¢ ydérom
Ha3HAueHUs MHPOpPMALMKM W LEJNEeBOM ayIuTOpuUH, BBIOMpAs ONTUMAIBHYIO (GopMy
IIPEACTABJICHUS U BU3YaIU3aLUH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

- OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOI 1€ATEIbHOCTH;

- pacro3HaBaTh MPEANOCHUIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(DIUKTHI;

- pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEJCTB;

- IOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHIMBUIYaIbHOU pabOTHI;

- BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JCHCTBHH, C YIETOM OOIIMX WHTEPECOB M
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

- MPUHUMATh €M COBMECTHOHN JEeATEIbHOCTH, OPraHUW30BBIBATH M KOOPAMHHPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

- OIEHHMBATh KayeCTBO CBOErO BKJIAJa W KAXKAOTO yJYaCTHHKAa KOMAaHIbl B OOIIHii
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

- MIpeAJIaraTb HOBBIE NIPOEKTHI, OLIEHUBATh UIECH C MO3ULUN HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYUIECTBJISATH ITO3UTHBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUSA

Camoopeanuzayus:

- CaMOCTOSITENIbHO OCYILECTBJISATH MO3HABATENIbHYIO NEATEIBHOCTh B 00JaCTH (DU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33JauH;

- CaMOCTOSTEIBHO COCTABIIATH IUIAH PEIICHUs PAacUETHBIX M KA4ECTBEHHBIX 3a/ad, IJIaH
BBIMIOJTHEHUS] TMpaKTUYecKol paboThl € Y4ETOM HUMEIOUIMXCA PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

- pacuIMpsATh paMKH Y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTCHUH;

- ZIenaTth OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCThH 3a
pEILICHHUE;

- OIICHUBATh MPHUOOPETEHHBIH OIIBIT;

- CHocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYIUIMH B 00JacTU (HUUKH,

MOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.



CamoKkonmponb, IMOYUOHATbHBLIL UHMEITIEKN:

- J1aBaTh OIICHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTb, OLIECHUBATDH
COOTBETCTBUE PE3Y/IbTATOB LENISM;

-BJIaJIcTh HAaBBIKAMM I103HABATEJIbHOM pedIeKCUM KaK OCO3HAHMSI COBEPILIAEMBIX
NENCTBUI U MBICIIUTENBHBIX MTPOLIECCOB, X PE3YJIbTATOB M OCHOBAHMIA;

- HCIIOJIB30BaTh MPUEMBI peiieKCUu I OIICHKU CHTYAIlMH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETb OIIEHUBATh PUCKH M CBOEBPEMEHHO MMPUHUMATDH PEIICHUS IO UX CHUKEHUIO;

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [P aHATIN3E PE3yIbTaTOB ACSITEIbHOCTH;

- IPUHUMATH ce0sl, IOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

- MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX TP aHAJIM3E PE3yIbTaTOB JACSITEIbHOCTH;

-IpU3HABATH CBOE MPABO M MPABO JPYTUX HA OLTHOKH.

B mpouecce mocTukeHus: JIMYHOCTHBIX PE3YylIbTaTOB OCBOEHUS MPOTrpaMMBbI Mo (pusmke
JUIsL  ypOBHSL cpenHero oOmero oO0pa3oBaHHs y OOYYalOLIUXCS — COBEPULEHCNGYemC s
IMOYUOHATILHBII UHMELLEKMN, NPeOnoNa2arowull ChopmMuposanHoCmy.:

- CaMOCO3HAHHS, BKIIIOYAIOIIETO CHOCOOHOCTh TIOHMMATh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BUJETh HAIPABJICHUSA PAa3BUTHS COOCTBEHHOH SMOIMOHANBHON cdephl, ObITh
yBEpEHHBIM B ce0e;

- CaMOpETyJIIUPOBaHUSA,  BKJIIOYAIOIIETO  CAaMOKOHTPOJb, yYMEHHE  MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTH aJalTUPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

- BHYTPEHHEH MOTHMBAlLlMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JOCTHKEHHUIO LIENIU U YCIEXY,
ONTUMHU3M, UHUIIHATUBHOCTH, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

- OMIIaTUH, BKIIFOYAIOMICH CIIOCOOHOCTh MOHUMATh dMOIMOHATBFHOE COCTOSHUE JPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKMUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKIIIOUYAIONIUX CIOCOOHOCTh BBICTpAaMBaTh OTHOIICHHS C
JIPYTUMU JTFOJIbMHU, 3a00TUTHCS, TIPOSIBIIATE HHTEPEC U pa3penaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATHI

K konity obydenus B 10 kjacce mpeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JTOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

- IEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHKHU U TEXHOJOTUM, B MPAKTUYECKOMN
JIeITEeIILHOCTH JIFOACH;

- YYHUTHIBATh TPAHUIBI MPUMEHEHHSI M3YyYCHHBIX (PU3NYECKUX MOJENeH: MaTepuaibHas

TOYKa, WHEpIHAIbHAsA CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, MACAIBbHBIA Ta3, MOJACIU



CTPOEHHS Ta30B, )KUIKOCTEH M TBEPABIX Te€J, TOYCUHBIM IEKTPUYECKUH 3apsi IPHU PEIICHUN
buznyecKuX 3a/1a4;

- pacrnio3HaBaTh (hU3UYECKHE SIBICHUS (TMPOLIECCH) M OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJICKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BU)KEHHE, CBOOOJHOE IaJeHUuE Tel,
JIBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3amMmojeicTBue ten, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHUE YXKUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE O00bEMA TEJ IpPU HarpeBaHUU
(oxJ1aKJeHUHN), TEIJIOBOE paBHOBECUE, UCIIAPEHUE, KOHCHCAIMS, IUIaBIeHIE, KpUCTAIIIN3aIMs,
KHUIICHUE, BJIAJKHOCTH BO3]lyXa, IOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, 3JIEKTpU3alus Tell,
B3aUMOJICVCTBUE 3apsI0B;

- OIMCHIBAaTh MEXaHUUYECKOE JBIKEHHUE, UCIOJb3Ys (PU3MUecKue BeJIMYMHBL: KOOPIUHATA,
IIyTh, NEPEMEILLEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NOTEHUUAIbHAs D3HEPIUs, MEXaHUYecKas paboTa, MeXaHM4YecKas MOIIHOCTb; IpHU
ONMHCAaHUM TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCIOJB3YEMBIX BEIWYHMH, UX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTrUMH BEJIMUYUHAMH,

- OIKCHIBaThb HM3yYEHHBIE TEIJIOBBbIE CBOICTBA TE€J W TEIJIOBBIE SIBJICHUS, UCIOJb3YS
¢u3nueckue BEIMYMHBL: JaBIIEHUWE Ta3a, TeMIepaTypa, CpeAHssi KHUHETHYecKas SHeprus
XAOTUYECKOTO0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJWYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabdora rasza, Kod(pQGUIMEHT MOJE3HOr0 JNEHCTBUS TEIIOBOIO
JBUTATENS; IPU ONMUCAHUM MPABUIILHO TPAKTOBATh (PU3NUYECKHI CMBICI HCIIOJIb3yEMbIX BEJTUYMH,
uX O0O0O3HAYEHWS M EIUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTMUMH BETUYUHAM;

- ONMCBIBATh U3YYEHHBIE NIEKTPUYECKUE CBOMCTBA BEILECTBA U DJIEKTPUUECKUE SBICHUS
(mpotiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsjl, dJIEKTPHUUECKOEe MOJIE,
HANpsDKEHHOCTh TIOJIS,, MOTEHILMAal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEJIMYUH, WX OO0O03HAUEHUS M EIUHHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

- aHaJM3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBICHMS, UCIONb3yd (PU3NYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPIuu, 3aKOH COXPaHEHMs UMITyJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS

BE€IICCTBA, TI'a30BBIC 3aKOHBI, CBsI3b cpez[Heﬁ KUHETHYICCKOMN OHCPIruu TCILUIOBOTO ABHIKCHUA



MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBhIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MAaTEeMAaTUYECKOE BRIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

- OOBSCHATH OCHOBHBIE NPUHLUIBI JACUCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3au4aTh yCIOBUS UX OE30MMaCHOTO UCIOIb30BaHUS B IIOBCEIHEBHOM KU3HH;

- BBIIIOJHATE 3KCIICPUMCHTLI MO0 HCCICIOBAHUIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN U MponeccoB €
UCTIOJIB30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEpPEHUH, npu 3TOM  (POPMYIHUPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI,

- OCYHICCTBJIATL IMPAMBIC WU KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH, IIPpHU 3TOM
BI)I6I/IpaTI) ONTUMAJILHEIA CIIOCO0 HU3MCPCHUA MW HCIIOJB30BAaTbh H3BCCTHBIC MCTOABI OLICHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

- HUCCJIEOBaTh 3aBUCHUMOCTH MEXIY (U3MUECKUMU BEJIMYMHAMU C HCIOJIB30BaHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBATh pE3yNIbTaThI
HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I'~I€CKI/IX BCJIIMYUH B BHUC Ta6JII/III u Fpa(i)I/IKOB, JAcJIaTb BBIBOAbBI
M0 pe3ybTaTaM UCCIEI0BAHMS;

- coOmoath mpaBwiIa 0e30MacHOro TpyJa MpH MPOBEICHUHM HCCIEAOBAHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M  TMPOEKTHOW JESTENbHOCTH C
WCIIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

- pemarh pacu€THble 3a7aud C SBHO 3aJaHHONW (PHU3UUYECKOW MOJENBI0, HCIOIB3YS
dbuznyeckre 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJsi €€ peleHus,
MMPOBOANTH pvaéTI)I 1 OCHUBATH PCAJIBHOCTD ITOJYYCHHOI'O 3HAUCHUA (1)I/I3I/I‘IeCKOI\/’I BCIIMYHUHBI,

- peuaTh Ka4yeCTBEHHbIE 33Jla4M: BBICTPAUBAaTh JIOTMUYECKU HEMPOTUBOPEUHUBYIO IIEMOUKY
paccyXIeHUl ¢ OMOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

- HCIIOJIb30BaTh IPH pEIIEHUH Y4YeOHBIX 3a7ad COBpEeMEHHble HWH(OpMallMOHHbIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHpPETAlMN M IpeACTaBIeHHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTydaeMyro HH(OpMAIIHIO;

- IPUBOJUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeX HBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOUIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHII;

- HCHOJIB30BATh TCOPCTHYCCKUC 3HAHUA 110 (1)I/I3I/IKC B HOBCGHHGBHOﬁ KU3HU I
oOecrieyeHns O€30MAaCHOCTH MPH OOpAIIeHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, IS

COXpaHEHHUS 3/I0POBbS U COOIOICHUS HOPM HKOJIOTUYECKOTO MOBEICHUS B OKPYKaIOILEl cpene;



- paboTtaTh B TpyNIeE C BBINOJHCHHUEM DPa3JIMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TPyNIbl, pallMOHAIBHO PACHpPENeisITh OOS3aHHOCTH W TUIAHUPOBATH JIEATEIBHOCTH B
HCCTAHAAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATHL BKJIAJ KaXAOTO0 M3 YYAaCTHUKOB I'PYIIIILI B
pelIeHHEe paccMaTprUBacMOi IPOOIIEMBI.

K koniy oOyuenus B 11 kiacce nmpeIMeTHbIC Pe3ysIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

- IEMOHCTPUPOBATh Ha MMPUMEPaxX Pojib U MECTO (PHU3UKH B (POPMHUPOBAHUN COBPEMEHHOM
HAYYHOH KapTHHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHWKU M TEXHOJIOTHA, B MPAKTUYCCKON
NeSITeIIbHOCTH JIFO/ICH, IIEJIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

- YYUTHIBaTh TPAHUIBI MPUMEHEHHS HW3YYCHHBIX (U3NUECKUX MOJIENICH: TOUCUHBIH
BJIGKTpI/I‘IeCKI/Iﬁ 3apsan, Jyd CBCTa, TOYEYHBIM HMCTOYHHUK CBC€Ta, AdACpHad MOJICJIb aroma,
HYKJIOHHAs1 MOZICJTb ATOMHOTO sIJIpa MPH PEHICHUN (PU3UUECKUX 3a]1a4;

- pacrnio3HaBaTh (hU3MYECKHE SIBJICHUS (TMPOLIECCHI) M OOBSICHATh UX Ha OCHOBE 3aKOHOB
JICKTPOJMHAMUKHA ¥ KBAaHTOBOUW (DM3HMKH: AJICKTPUYECKas MPOBOIMMOCTh, TEIUIOBOE, CBETOBOEC,
XUMHUYECKOEC, MAarHuTHOC I[CIZCTBI/I?I TOKa, B3aHMOHCﬁCTBHe MAarHuMToOB, 3JICKTPOMArHHUTHAasA
WHAYKINS, JACWCTBUE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJIpU3alus CBeTa, JUCIEpPCUsl CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

- OMKCHIBATh U3yYCHHBIE CBOMCTBA BEIIECTBA (IJIEKTPHUECKHUE, MATHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3YS  (DU3HYCCKHE BEIMYUHBL: DJICKTPHUYSCKUN 3apsj, CHJIa TOKa, JJICKTPHUSCKOE
HaNPsDKEHUE, JIEKTPUYECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHINAIOB, JIEKTPOIBIIKYIIAS CHIIA,
paboTa Toka, WHAYKIHS MarHUTHOTO ToJs, cwia Awmmepa, cuia JlopeHia, MHIYKTHBHOCTH
KaTYIIKA, SHEPTHs DJIEKTPUUYECKOTO0 W MArHUTHOTO TOJICH, TEePUOJ MU YacToTa KoJjeOaHWuW B
KoJIe0aTeIbHOM KOHTYpE, 3apsj W CHjla TOKa B MPOIECCe TAPMOHHUYECKUX AICKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHWE W ONTHYECKas CHUila JIMH3bI, NP OMUCAHUHM MPABUILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONB3YEMbIX BEIWYMH, MX OOO3HAUYCHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

- OIIMCBHIBaTh W3YYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOLECCHI, HCIONB3Ys (pu3mueckue
BCJIIMYUHBI: CKOPOCTH JBJICKTPOMArHUTHBIX BOJIH, MJIMHA BOJIHBI M 4YaCTOTa CBCTA, SHCPIUSA U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX siep, HpPU ONMUCAHUHU

IMPaBUJIbHO TPAKTOBATH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIMYHMH, HX 0003HaYEHHUS U



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHUE (PH3UUECKON BEITUYHHBI;

- aHAIM3UPOBATh (PU3MUYECKHE MPOLECCH U SBJICHUS, UCTIONB3YS (PU3NYECKHE 3aKOHBI
OpUHLOMIBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPALICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JIleHna, 3akoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oToddderra, 3aKOH COXpPAaHEHUS DHEPruH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOTrO 3apsia, 3aKOH COXPaHEHUS
MaccoBOI'0 4Mcia, MOCTyJaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmnazna, IpH 3TOM pPa3iIvyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHUE W YCIIOBHS (TpPaHHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

- ONPEIEIIATh HAIPaBJIECHUE BEKTOpPA MHAYKIIMM MarHUTHOTO I1OJIsI IPOBOJAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

- CTPOUTH U OIHUCHIBaTh U300paKEHUE, CO3JaBAEMOE IIJIOCKUM 3€pKajloM, TOHKOM JIMH3011;

- BBINIOJIHATH SKCIIEPUMEHTHI IO UCCIEI0BAHUIO (PU3MUECKUX SIBJICHUN M IPOLECCOB C
UCMOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX HW3MEpEHUil: mpu 3ToM  (POpPMYIHPOBATh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPeJI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD ONBIT U (POPMYIHPOBATH BHIBOIBI;

- OCYIIECTBJIATH MNpPsIMbIE U KOCBEHHbIE H3MEPEHMsI (PU3MUECKUX BEJIUYUH, NPU 3TOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs M HCIHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

- HUCCIIe0BaTh 3aBHUCHUMOCTH (DM3MUYECKUX BEIMYMH C HCIOJb30BaHUEM MPSMBIX
U3MEpPEHMIl: TPU 3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (DMKCHpPOBATh pPE3yJbTaThl IMOITYYEHHOMN
3aBHUCUMOCTH (PU3MYECKMX BENUYMH B BUAE TaONMIl M TpauKOB, JE€NaTh BBIBOJBI IO
pe3yspTaTaM MCCIIEI0BaHNus;

- coOmoate npaBuia 0e30MacHOro Tpyja MpH MPOBEACHUM MCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1aOOPaTOPHOI0 000PYAOBaHUS;

- pemaTh pacu€THBIE 33/Ja4M C SBHO 3a/JlaHHOW (M3NYECKOH MOJEIbIO, HCIOJB3YS
¢duznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYJbl, HEOOXOAMMBIE Uil €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYECHHOTO 3HaUCHHsI (PU3UYECKON BEIMUMHBI,

- pelaTh Ka4yeCTBEHHbIE 3aJaui: BbICTPAUBaTh JIOTHYECKH HENPOTUBOPEUMBYIO LIETIOUKY

paccyXJIeHUM ¢ ONOpoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3HUECKUE SBICHHUS;



- WCIIONB30BaTh IIPU pEIICHWH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(OpMAalMOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIPETAMH U TPEICTAaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3MPOBATH NOJTYYaeMYI0 HHPOPMALIHIO;

- OOBSACHATH TNPHHIUIBI JACHCTBUS MAIlUH, NPHOOPOB M TEXHUYECKUX YCTPOMCTB,
pas3nnyaTh yCIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

- IPUBOJIUTH TPUMEPHI BKJIaJ]a POCCUHCKUX H 3apyOeKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIECr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

- WCIIONB30BAaTh TEOPETHYECKHE 3HAHUS MO (HU3MKE B IOBCEAHEBHOM JKH3HM JUIS
obecrieyeHns O€30MACHOCTH MPH OOpaIIeHHH ¢ MPUOOPaMHU U TEXHUIECKUMHU YCTPOUCTBAMH, IS
COXPaHEHUsI 30POBBS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 IMTOBEICHUS B OKPY’KalOILeil cpeae;

- paboTaTh B TpyMIle C BBHINOJHEHUEM Da3IMYHBIX COLMAIBHBIX POJIEH, TUIAHHPOBATH
paboTy TPYNIbI, PalHOHAJILHO paclpeiessTh OOS3aHHOCTH M IUIAHWPOBATh JEATEIBHOCTH B
HCCTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATL BKJIAJ KaXAOTO0 M3 YYAaCTHHUKOB TI'PYIIIIbLI B

pelICHUE paccMaTpPUBaEMOM POOIICMBI.
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Pazgen 1. PU3UKA 1 METO/IbI HAYYHOTI'O ITIO3HAHMS ( 2 yaca)

dusnka
METObI
HAYIHOTO
MTO3HAHMS

u Pusnka — Hayka o
npupone. Hayunsle
METOJBl  TIO3HAHUS
OKPYKaIOIIEero Mupa.
Poms  skcnepumenta

U TEOpUH B TIpolecce

MO3HAHUS IPUPOIBI.

DKCHIEpUMEHT B

¢uznke.

MopaenupoBanue

(u3MUEeCKUX SBICHUI

" MIPOLIECCOB.

Hayunble rumoressl.

duznyeckue 3aKOHBI

U TeopuH. [ 'paHUIEI

MPUMEHUMOCTHU

(hM3MIEeCKUX 3aKOHOB.

TIpunnun

cooTBeTcTBUsA. Ponb 1

MecTo  (U3MKH B

(hopmupoBaHUH

COBPEMEHHOU

Hay4YHOH  KapTHUHBI

2

0

0

W3yyeHne Hay9HBIX (3MIUPHUYCCKUX U TEOPETHUECKHX )
METOJIOB MO3HAHMA OKpyskaromiero Mupa. O0cyxaeHune
TPaHUI] TPHUMEHUMOCTH (PH3NYECKUX
Teopuil. Pabota B rpymnme mo moAroToBKe KOPOTKHX
COOOIIEHNH O poyN W MecTe (U3UKH B HAyKe W B

3aKOHOB H

MPaKTUUECKON JAesTeNnbHOCTH nroAei. JlemoHcTpanus
AHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPHOOPOB,
KOMIIBIOTEPHBIX ~ JTaTYMKOB. (OCBOEHHE OCHOBHBIX
npuéMoB paboTel ¢ 1uuppoBol Jaboparopuel Mo

¢busuke

DJIEKTPOHHBIE

(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

Bubnmoreka IIOK
https://m.edsoo.ru/7f41bf72

Poccuiickas snekTpoHHas
LIKOJIa
https://resh.edu.ru/subject/le
sson/5894/start/90071/

Cas3b ¢ padoueii
NporpamMmmoit
BOCIIUTaHUA (IeJIeBbIe
OPMEHTHPBI
pe3yJIbTaToB B
BOCIIUTAHUY, PA3BUTHH
JIMYHOCTH
o0yuarommxcsi)

®opMupoBaHuE
JUYHOCTH, pa3susaroujell
U npumeHsIOuell HagbiKu
Habn0eHus,

HAKONJIeHUs. u
cucmemamuzayu
cucmemamuzayuu
gaxmos, OCMbICACHUS
onvlma 6 ecmecmeeHHo-
HAy4HOoU obracmu
NO3HAHUA,
uccne008amenbeKoul
oesimenbHoOCmuU
(ueHHoCTH HAYYHOI'0
TMO3HAHMS)


https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/

Hroro no pazneny

2.1

Pasznen 2. MEXAHUKA (18 yacoB)

Kunematnka

MHpa, B
IIPAKTUYECKON
JIeSITebHOCTH JII0Iei

Mexanuueckoe
JIBIDKEHUE.
OTHOCHUTENBHOCTh
MEXaHUUECKOTr0
nemwxkenns. CucreMma
orcyéra. Tpaekropus.
Ilepememienue,
CKOpPOCTb  (CpemHss
CKOpOCTB,
MTHOBEHHAs
CKOPOCTB) u
YCKOpEeHHE
MaTepHUaIbHOU
TOYKH, UX TNPOEKLUHU
HA OCH  CHCTEMHI
KOOpJMHAT.
Cnoxenue
nepeMereHu u
CJI0’KEHUE CKOPOCTEH.
PaBHOMepHOE u
PaBHOYCKOpEHHOE
IPSIMOJIMHEHOE
nemwkenue. ['paduxu
3aBHCUMOCTH
KOOp/MHAT,
CKOpOCTH,
YCKOpEHHUsI, HYyTH U
HnepeMeIeHHs]
MaTepHaIbHON TOYKU
oT BpPEMEHU.

HpOBeZ[eHI/Ie N3y4YCHUC
HCPABHOMCPHOI'0 JABWXCHHA C 1CJIbIO ONPCACTICHUA

OKCIICPUMCHTA!

MTHOBEHHON CKOpPOCTH; HCCIIEJOBAaHUE COOTHOILEHHUS
MEXIY My TSAMH, MIPOUICHHBIMU TEJI0M 3a
TOCJIe10BaTENIbHbIE PaBHbBIE IPOMEKYTKH BPEMEHU IpU
PaBHOYCKOPEHHOM JIBHYKEHUH c HavyaJIbHOM
CKOPOCTBIO, pPaBHOM HYJIO; HW3YYEHHE JBUKECHHS
apukKa B BS3KOM JKUIKOCTH;, HW3YUYE€HUE JIBUXKEHUS
Tena, OpOIIEHHOTO TOpH30HTaNbHO. OOBsACHEHHE
OCHOBHBIX  IPHUHLHUIIOB  JEWCTBUS  TEXHUYECKUX
YCTPOWCTB, TaKUX Kak: CHOUAOMETp, ILENHblE U
peMEHHbIE Tiepefaud JBUKEHHUS; M YCIOBHM HX
0€30MacHOT0 KCIOJIb30BAHUS B MOBCCAHECBHOM KH3HHU.
Pemiennie pacy€THBIX 3aa4 € SBHO 3aJaHHOM
(Gu3NYeCKOil MOJCIBIO C KCIIOJH30BAHUEM OCHOBHBIX
(dopmyn kuHeMaTHkH. [locTpoeHne 1 aHANIN3 TPAPUKOB
3aBUCUMOCTEN KMHEMAaTUYECKUX BEJIMYMH OT BPEMEHHU
JUTSt PaBHOMEPHOTO u PaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO Pacno3naBanue

¢usnyecknx SBIEHMH B  y4eOHBIX ONBITaX W

JBUKEHUS.
OKpYXKarolen JKA3HU: paBHOMEpHOE u

PaBHOYCKOPEHHOE MIPSIMOJINHEHHOE JBIDKEHHE,
cBOOO/IHOE TajIeHUE Tell, JABMKECHUE MO OKPYXKHOCTH.
Omnmucanue MEXaHUYECKOTO JBIDKEHUS c
HCTIOBb30BaHUEM (PH3MUYECKUX BEIHMYMH: KOODPIMHATA,
IyTh, NIEPEMEILCHNE, CKOPOCTh, ycKopeHue. Pabora B
Ipynmax nOpu  IUIAHUPOBAaHWH, TPOBEACHHUH H
MHTEPIIPETAlMK pE3YyJIbTaTOB OIBITOB W  aHaju3e

JOIIOJTHUTCIIbHBIX NCTOYHHUKOB I/IH(l)OpMaL[I/II/I 10 TEMC

bubanoreka IHOK
https://m.edsoo.ru/7f41bf72

Komnexuust 1IOP.
OnpeneneHuss U IPUMEPHIL:
MEXaHMYECKOe  JBIDKCHHE,
TpaeKTopus, yTh,
paBHOMEpHOE i
HEpaBHOMEPHOE JIBIKCHUE.
Buneo,3.5 muH.

http://schoo

Icollection.

eu/ -

IIponomxute
BOCIIUTAHHUE  KYJIbHYPbL
300p06ba u
IMOUUOHATILHO2O
onazononyuus yepes
coOMoieHre Ha YpoKax
(bM3UKK TIpaBHII JIMIHOM
)5 ¢ 00IIIECTBEHHO
0C30IIaCHOCTH, B TOM

qHCIe 0e30MacHoOro
MOBE/ICHUS B
nH()OpMaLMOHHO

cpene.


https://m.edsoo.ru/7f41bf72
http://schoolcollection.eu/
http://schoolcollection.eu/
http://schoolcollection.eu/

2.2

Jnnamuka

CB0o0OOIHOE TIaJIEHHUE.
Yckopenue
CBOOO/IHOTO TMaJICHHSI.
Kpusomnuneiinoe
JIBIDKEHUE.
JBrxxenue
MaTepHUaJbHOU TOUKHU
0 OKPYXHOCTH C
MIOCTOSIHHOU o
MOJIYJII0 CKOPOCTBIO.
VYrmoBas  CKOpPOCTB,
JIMHEWHAass CKOPOCTb.
Ilepuony u wyacrora
obparieHusl.
HentpocTpemutenbH
oe YCKOpEHHE.
TexHuyeckue
yCTpoiicTBa u
MPaKTUIeCKoe
MpUMEHEHHE:
CIHIOMETD,
JBIDKEHHE CHAapsoB,
LENHbIe U PEMEHHBIE

nepenavun
Ipunun
OTHOCHTEIIbHOCTH
Tanunes. [epBrrit
3aKOH HrroTona.
MNuepuunanbHele
CHCTEMBI oTcuéra.

Macca Ttema. Cuna.

TIpunuun

CYMEpPHO3UIUN  CHJL.
Bropoit 3aKOH
Hrerorona I

MaTepHUaabHON

CpaBHeHHe Macc B3aUMOJEHCTBYOWUX Tesl. M3yueHue
3aBUCHMOCTH CHJBl yNPYrocTd oT Jedopmanumy;
CpaBHEHHE CHJI TPEHUSI TTOKOSI, KAUEHUsI X CKOJIbKEHHUS.
OObsicHeHne HEBECOMOCTH. IIpoBenenue
9KCIEPUMEHTA: HCCICIOBAHHWE 3aBHUCHMOCTH  CHII
YIPYTOCTH, BO3HHUKAIONINX B IMPYXHHE W PE3NHOBOM
obOpasiie, oT ux JedopManvi; W3YYCHHE BUKCHHS
Opycka IO HAKIOHHOW IIJIOCKOCTH; HCCIIEZOBAaHHE
YCIOBUI PAaBHOBECHS TBEPJAOrO Tesa, UMEIOLIET0 OCh
BpamieHus. O0bsicHeHHe 0COOEHHOCTEH paBHOMEPHOTO
U PaBHOYCKOPEHHOTO IpPSIMOJIMHEIHOTO JBUXKEHUS,

CBO60HHOI‘O nageHusd TeEJI, ABUIKCHHSA 1O OKPYKHOCTH

bubmmorexa 1IOK
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/I
esson/2756/main/
WuTepakTuBHBI  MaTepuan
(cyma TSKCCTU Ha PasHbIX

Temax ConHeqHOM
CHCTEMBI). IIpumepsnt

JICUCTBUS CHUJI, BUIEO 4 MUH

[IpuBneuenne BHUMAaHUSL
00yJaroIuxcs K
[EHHOCTHOMY  acCIIeKTy
M3yYaeMbIX Ha YpOKax
SIBIICHUH, s
MIPOJOIDKESHUS

OCMbBICICHUA UEHHOCU
HayuHoz2o nO3HaHUA:
UCNONIL3068AHUSL HABLIKOG
KpUmuyeckoeo

MblULIeHUsl, onpeoeienus
00CMOBepHOU  HAYUHOU


https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2756/main/
https://resh.edu.ru/subject/lesson/2756/main/

ToukH. Tperuil 3akoH

HrroTona s
MaTepHaIbHBIX

TOUEK. 3aKkoH
BCEMHPHOTO
TATOTEHUSL. Cuna
TSAKECTH. [lepBas
KOCMHYECKast
CKOpOCTb. Cuna
YIPYTOCTH. 3aKoH
I'yka. Bec  Tena.
Tpenue. Bubl
TpEHUS (moxos,
CKOJIB)KEHUS,
Ka4yeHus). Cuna
TpEHusl. Cyxoe

Tpenue. Cuina TpeHns
CKOJIBXKECHUSI W CHJIa

TpeHHs TIOKOSL.
Koadpdumment
TpEHHUSL. Cuna

COHpOTI/IBHeHI/IH l'[pI/I
JBHWXKXCHUU TCJ1a B
JKAJIKOCTH WJIM Ta3e.
[ToctynarenbHoe U
BpalareiabHOe
JIBHOKCHHE
abCOIIFOTHO TBEPIOTO
Tema. MOMEHT CHJIBbI
OTHOCHUTEJIbHO  OCH
BpallEHUS. IIneuo
CHJIBI. YcnoBus
paBHOBECHS TBEPAOTO
Tema. TexHuueckue
YCTpOMCTBa 51
MPaKTUYECKOE

Ha OCHOBE 3aKOHOB HBIOTOHA, 3aKOHa BCEMHPHOTO
TsroreHus. OOBSICHEHHE  OCHOBHBIX  IPHHIIMIIOB
JCUCTBUS  TOMIIMIHUKOB W HMX  MPAKTHYECKOTO
npuMeHeHnst. OObSICHEHUE JBMKEHUSI MCKYCCTBEHHBIX
CIIyTHUKOB. PemieHune pacy€THBIX 3aaady C SIBHO
3aJaHHON (pU3NYECKOW MOAENBI0 C HCIOJIB30BAHUEM
OCHOBHBIX  3aKOHOB u  (opMyn  IUHAMHKH.
Pacno3naBanme (QuU3MUECKUX SBICHHH B y4eOHBIX
ONBITAX W  OKPYXKAaIOIIEH  JKU3HM:  HHEPIWS,
B3auMoOAeHCTBHE Tel. AHanN3 GU3MIECKUX IPOLECCOB
U SIBICHUH C MCIOJB30BAaHUEM 3aKOHOB W IIPHHIIUIIOB:
3aKkoH BcemupHoro tsrotenus, |, Il u Il 3akoHBI
HeroTOHA, HOpUHLMI CYNEPHO3ULMM CHJI, NPUHIUI
PaBHOIPAaBHOCTU MHEPLIMAIBHBIX CUCTEM OTCUETA

ungopmayuu u KpumuKu
AHMUHAYYHBIX
npeodcmasgieHul.



2.3

3aKOHBI
COXpaHCHHS
B MEXAHHKE

IpUMEHEHHE:
MOAIIUITHHKH,
JIBHYKCHHE
HCKYCCTBEHHBIX
CITyTHUKOB

Nmnynse
MaTepHUaIbHOU TOYKHU
(Tena), CUCTEMBI
MaTepHuaIbHBIX
TOYEK. Nmmynbse
CUJIbI U HU3MCHEHHUE
UMITyJIbCa Tena.
3aKkOH  COXpaHCHUS
UMITYJIbCA.
PeakTuBHOC
JIBUKEHHE. Pabora
CHUJIBL. MoHoCTh
cunbl. KuHetnueckas
SHEPTuUst
MaTepUaIbHOU
Touku. Teopema 00
W3MEHEHUH
KHHETHYECKOU
SHEpTHH.
TTorennuanbHas
SHEprHs.
TTorennuanbHas
SHEPTHsl YIpyro
nehOpMHUPOBAHHON
MPY>KUHBL
TloTenumansHas
SHEprus Teja BOIH3U
MOBEPXHOCTU 3eMJIu.
TloreHuuaneHble U
HETIOTEHI[UaJIbHbIC
cuiel. CBsi3p paboOTHI

[IpoBeneHne sKcHepuMEHTa: H3y4eHHE aOCOIIOTHO
HEYNPYroro yjaapa ¢ IOMOIIBIO JABYX OIWHAKOBBIX
HUTSHBIX MAasTHUKOB; HCCIIEIOBaHHE CBSI3U PaOOTHI
CHJIBI C U3MEHEHUEM MEXaHWUYeCKOW SHEepruu Tena Ha
IpUMepe PpacTsDKeHHs pe3nHoBOro xkryrta. OleHka
aOCONIOTHBIX M OTHOCHTENBHBIX  IOTPELIHOCTEH
HU3MEpPEHUN ¢busnuecKkux BEJINYUH. Pemenue
pacy€THBIX 3aJa4 C SBHO 33JaHHOW (hHU3HMUECKOM
MOJENBIO C HCIOJIB30BAHUEM OCHOBHBIX 3aKOHOB H
(dopMyn IUHAMHKH W 3aKOHOB COXpaHeHUs. Permrenue
KayeCTBEHHBIX 33Ja4 C ONOPOHl Ha W3Y4YCHHBIE B
paszgene «MexaHUKa» 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnyeckue sBieHus. OnucaHue MeXaHHMYECKOro
JBIDKCHUSI C HMCHOJIb30BaHUEM (PU3NYECKUX BEJINYWH:
UMITYJIbC Tena, KHHETHYeCKast SHeprus,
NOTeHIMaJbHAsl JHEprusi, MexaHuueckas pabora,
MEXaHHYECKasi MOIIHOCTb. AHaNN3  (HU3UUECKUX
MIPOLECCOB U SIBICHUH C HCIOJIB30BAaHUEM 3aKOHA
COXpaHEHMsT  MEXaHWYeCKOM  DJHEpruM,  3aKOoHa
coxpaHeHHMs1 wuMmmynsca. OOBSCHEHHWE OCHOBHBIX
MPUHIUIOB JEWCTBUS U MPAKTUYECKOrO NMPHUMEHEHHs
TEXHUYECKUX YCTPOWCTB, TAKHX KaK: BOZOMET, KONEP,
Npy>XUHHBIN nrcToNeT. OOBSICHEHNE JBUKECHUS pPakeT
C OMopoil Ha W3ydeHHBbIC (PUINYECKHE BEIMYUHBI U
3aKOHBl MEXaHWKH. Vcrosp30BaHMe TPH MOATOTOBKE
COOOImEeHnit O TPUMEHEHHH 3aKOHOB MEXaHHWKH
COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHH IA
MIOMCKA, CTPYKTYpUPOBAHMs, UHTEpPOpETaLUUd U
NpeACTaBiIeHUs] WH(pOpMaLWK, KPUTHUECKUH aHaIn3
noxydaemMoil mH(popmanuu IIpoBeneHre KOCBEHHBIX
N3MEpEeHNH, UCCIIeI0BaHNI 3aBUCMOCTEH (PM3HYECKUX

Bubnnoreka IHOK
https://m.edso0.ru/7f41bf72
OcHoBHas JacThb

https://resh.edu.ru/subject/le

sson/5895/main/138343/

Poccuiickas 3JIEKTPOHHAs

IIKOoJIa

https://resh.edu.ru/subject/le

sson/4720/start/270767/

(hopmupoBanue
UHTEpeca K Pa3IMIHbIM
chepam
npoQeCCUOHATBHOM
JACATCIBbHOCTH, B TOM
YHCIe  CBA3aHHBIM  C
(U3MKOM M TEXHUKOI;
(TpyaoBoe
BOCNIUTAaHUE);


https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5895/main/138343/
https://resh.edu.ru/subject/lesson/5895/main/138343/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/

Hroro no pasneny
Paznea 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJUHAMMUKA (24 yaca)

3.1

OCHOBHI
MOJIEKYJISIpH
o-
KHHETHYECK
0il Teopuu

HETIOTCHITHAIBHBIX
CUJT C U3MCHCHUEM
MEXaHHYECKOMU
SHEPTUu CHCTEMBI
TellL. 3akoH
COXpaHEeHHUS
MEXaHUICCKON
SHepruu. Ympyrue u
HEYyNpyrue
CTOJIKHOBCHHSL.
Texamaeckue
yCTpOHCTBa 51
MPaKTHIECKOe
MIPUMEHEHHUE:
BOJOMET, Komeép,
MpY>KUHHBINA
MHICTOJIET, IBIDKCHUC
paker

OcHOBHBIE
TIOJIO>KCHHUS
MOJIEKYJISIPHO-
KMHETUYECKOU
TEOpHHU n nx
OIIBITHOE
000CHOBaHHE.
BbpoyHoBckoe
JIBIDKCHUE.
duddyzus.
Xapakrep IBUXKECHHUS
U B3aMMOJEHCTBHS
YacTHIl  BEIeCTBa.
Mognenu  cTtpoeHus
ra3oB, XHJIKOCTEH H

18

9

1

0

1

0

BEJIMYWH, TPOBEPKA NMPEMIOKEHHBIX TUITIOTE3

IIpoBeneHue SKCIEPUMEHTA: OIPEAEICHHE MaccChl
BO3JlyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUH
00BEMa KOMHATHI, TaBJICHUS U TEMIIEPATyphl BO3AyXa B
HEH; ucclieJOBaHUE 3aBUCUMOCTH MEXy NapamMeTpaMu
COCTOSIHUST pa3pexeHHoro rasza. OmeHka aOCOJIOTHBIX
U OTHOCUTENbHBIX  IOTPEIIHOCTEH  M3MEPEHUH
¢usnueckux  BenmumH.  OOBJACHEHHE  OCHOBHBIX
MPUHIIAIIOB JIEHCTBUI TepMoMeTpa U OapoMeTpa H
ycmoBuH WX ~ 0€30IacHOTO  WCHOJIB30BAaHUS B
MOBCETHEBHON KW3HU. Pacmo3naBanme (HHU3MUECKHX
ABJICHUH B Y4EOHBIX ONBITAX M OKPY>KArOIIEH XKU3HU:
mahys3us, OpoyHOBCKoe Onucanne

TEIUIOBBIX SIBJICHHH C MCIIOJIb30BaHHEM (1)I/I3I/I‘l€CKI/IX

JIBIDKEHHE.

BCJIIMYUH:
KHUHCTHUYCCKasa

JaBJICHUC Ta3a, TeMIIEparypa, CpeAHAd
OHEPrusg  XaOTHYCCKOTO  JABUIKCHUS

bubnuoreka HOK
https://m.edsoo.ru/7f41bf72
WHTepakTUBHBIA MaTepua
https://resh.edu.ru/subject/le
sson/2595/additional/

POII
https://resh.edu.ru/subject/le
sson/6291/start/15491/

IIpuBneueHre BHUMAaHUS
00yJaroIuxcs K
[EHHOCTHOMY  acCIIeKTy
H3yJaeMbIX

Ha ypOKax SIBICHUH, I
TIPOIOJDKECHUS
(dbopmupoBaHus
NO3HABAMENbHBIX
uHmepecos 8  pasHLIX
npeomemuvlx  001ACMAX
c YUemom ceoux
uHmepecos,
cnocobrocmell,
docmudiceHull.


https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2595/additional/
https://resh.edu.ru/subject/lesson/2595/additional/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6291/start/15491/

TBEPABIX TEJT "
00BSCHEHHE CBOHCTB
BEILICCTBA HA OCHOBE
ITUX MOJIeTIeH.
Macca u pa3mepsl
MOJIEKYJI.
KommaectBo
BEIlleCTBA.
IlocTostHHAS
ABorazpo. TemnoBoe
paBHOBeCHE.
Temneparypa u eé
n3Mmepenue. Illkana

TeMIIepaTyp
Lenscus. Monenb
UJeabHOTO rasa.

OCHOBHOE ypaBHCHHE
MOJICKYJISIPHO-
KHHCTHYECCKOU
TEOPUH  HUJICATBHOTO
raza.  AOcomoTHas

TeMIeparypa KaK
Mepa cpenHei
KUHETUYECKOH

SHEPTUH  TEIJIOBOTO
JIBHOKECHUS YaCTHIL
rasa. IlIxama
TeMIeparyp
KenpBuna. I'a3oBbie
3aKOHBI. YpaBHEHUE
MenneneeBa—
Knamnefipona. 3axon
JlanpToHA.
M3onpoueccot B
WaeaJbHOM Ta3e ¢
MTOCTOSTHHBIM

MOJIEKYJI, CpEIHEKBaJpaTHUYHasi CKOPOCTb MOJEKYIL
AHanu3 (QU3MYECKHX MPOIECCOB W SIBJICHHH C
ucnons3oBaHueM MKT, ra3oBBIX 3aKOHOB, CBSI3U
CpelHell KUHEeTUYeCKOH YHEPTUU TeIJIOBOTO ABIKCHUS
MOJICKYJT C aOCOJIOTHOW TemnepaTypoil. Perienue
pacy€THBIX 3aJa4 C SBHO 33JaHHOM (hU3UUECKOM
MOZEJBI0 C HCIIONb30BAHUEM OCHOBHBIX IOJIOKEHUH
MKT, 3akoHOB U (OpPMYNT MOJEKYISIPHON (H3UKH.
Pabora B rpymnmax npu IIaHUPOBaHWUH, TIPOBEICHUN U
WHTEpIpETAllMM  PE3YJIbTATOB ONBITOB M  aHaJIU3e
JOTIOJTHUTEBHBIX HICTOYHIUKOB HHPOPMALIUH IT0 TeMe



3.2

OCHOBBI
TEepPMOINHAM
KU

KOJIMYECTBOM
BEILECTBA.
I'paduueckoe
Npe/ICTaBIICHUE
U30TIPOLIECCOB!
u3oTepMa, H30X0pa,
n3obapa.
TexHudyeckue
yCTpoiicTBa u
MpPaKTHIECKOE
IpUMEHEHHE:
TEpMOMETD,
GapomeTp

TepmomuaaMudeckas
crucreMa.
BuyTpeHsss sHeprus
TEePMOJANHAMHYECCKON
CHCTEMBI M CIIOCOOBI
eé U3MEHEHHUS.
KonnuecTBO TEMIOTHI
u pabora.
BryTtpennss sHeprus
OIHOATOMHOI'O
HJCaIbHOTO rasa.
Bunsr
TeIUTOTIepeIavu:
TEILTOTIPOBOTHOCTH,
KOHBEKIIMS,
U3JTy4CHHE.
VnensHas
TETI0EMKOCTh
BeIlleCTBA.
KonnuecTBo TEMIOTHI
Opy  TeIuIoIepenave.
Tlonsrue 00
anqnabaTHOM

10

[IpoBeneHue »3KcHepUMEHTa: H3MEPEHUE YIENbHON
TerioéMKocTH BemiectBa. OreHka aOCONIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN U3MEpPEHU
¢usndecknx BenwywH. V3ydeHnme Mopenedl mapoBoi
TypOUHBI,  JBWUraTells  BHYTPEHHETO  CropaHwus,
peaktuBHOTO jBurareis. OObBSCHCHHE MPUHIUIIOB
JNEUCTBUSL U YCJIOBH 0€30MacHOTO HCIMOJIb30BaHUS B
MOBCEIHEBHON  XKW3HW  JIBUTATeNlsi  BHYTPEHHETO
Cropanusi, OBITOBOTO XOJIOJWJIbHUKA, KOHIHIIMOHEPA.
Onucanue CBOWCTB Ted M TEIUIOBBIX SBJIEHUM C
WCTIONB30BaHUEeM (U3WYECKUX BEIMYWH: [aBICHUC
ra3a, TeMIeparypa, KOJIMYECTBO TEIUIOThl, BHYTPEHHSS
sHeprus, pabora rasa. PermmeHne pacu€THBIX 3amad C
SIBHO 3aJlaHHOM ¢dusngeckoit MOJIETIBIO c
UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB ¥ (OpMYI
MOJIEKYJISIPHON (M3HKU U TePMOIWMHAMUKH. PemieHue
KaueCTBEHHBIX 3a/Jlad C ONOpPOH Ha W3ydYeHHBIE B
pasnene «MomnekynspHas GHU3NKa U TEPMOAMHAMUKAY
3aKOHBI, 3aKOHOMEPHOCTH M (HHU3HUYECKUE SIBJICHUS.
Pabora B Tpymmax mnpu aHaNM3e MOTOJHUTEIHHBIX

HUCTOYHHUKOB I/IH(i)OpMaIII/II/I 10 TEMEC

bubanoreka [JOK

https://m.edsoo0.ru/7f41bf72

POIII

https://resh.edu.ru/subject/le

sson/4723/start/15578/
TpeHrupoBOUHBIE

3alaHuA
https://resh.edu.ru/subject/le

sson/2595/train/#206977

U3zydenne TPUHLHIIA
paboTEI Pas3IHYHBIX
npudoOpoB u
MEXaHH3MOB, 4TO

MOMOXXET  MPOIOJDKUTH
IKOI02UUECKOE
eocnumanue
npumenenue 3HaHull
ecmecmeeHHbIX HaYK OJis
PA3YMHO20,
bepesicnugozo
NPUPOOONONL306AHUSL 8
ovimy,  obujecmeenHoM
npocmpancmee


https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2595/train/#206977
https://resh.edu.ru/subject/lesson/2595/train/#206977

npouecce.  Ilepsriid
3aKOH
TEePMOANHAMHUKH.
IIpumenenue
HepBOTro 3aKOHa
TEPMOAMHAMUKH K
M30IIpOoIIeccaMm.
I'papuaeckas
HMHTEPIpPETALHS
pabotsl raza. Bropoii
3aKOH
TEePMOJANHAMUKH.
HeobpatumocTsb
MPOIIECCOB B
npupone. Temnossle
MamuHbl. [IpuHINIBL
JEUCTBHS TEIIOBBIX
MaIlVH.
IIpeobpazoBanus
SHEPTUM B TEIUIOBBIX
MalIfHax.
Koappuument
[IOJIE3HOTO  JIEUCTBUS
TEIJIOBOM  MAIlIMHBIL.
IMukn Kapuo u ero
k03¢ dunneHT
TIOJIE3HOTO JICHCTBHAL.
DKOJIOTHYECKHE
poOIEMBI
TEIUIOIHEPTETUKH.
TexHuueckue
YCTpOMCTBa 51
MPaKTH9IeCKoe
IPUMEHEHHE:
JIBUTATEIb
BHYTPEHHETO



3.3

ArperaTHble
COCTOSTHHSA
BEILECTBA.
®a3oBbIC
Hepexoabl

cropanus, OBITOBOH
XOJIOIUITbHHUK,
KOHIMLIMOHED

[TapooOpazoBanme wu

KOHIEHC AL,
Ucnapenue u
KHTIEHHE.
AO0comroTHas u
OTHOCHTEJILHAS

BIIQXKHOCTh BO3/yXa.
Hacpbiienneiii  map.
VnenbHas  TerwioTa
mapooOpa3oBaHusI.
3aBHUCHMOCTH
TeMIIEpaTypbl
KHUIICHHS oT
naBiaenus. TBépnoe

Teo.
Kpucrannmueckue u
amopdHbIe Terna.
AHU30TpOIHUSA

CBOICTB KPHUCTAJLJIOB.
JKunkwe KpuCTaUIbL.
CoBpemMeHHbIE
MaTepHabl.
IlnaBnenue u
KPHUCTaJLTH3AIIHS.
YnenvbHasg — TemioTa
TUTaBJICHUSI.
Cybnmmarus.
YpaBHenue
TEIJIOBOTO  OanaHca.
TexHuyeckue
yCTpOHCTBa u
MPaKTUIEeCKOE
pUMEHEHHE:

[IpoBenenue JKCIIEpUMEHTA:
OTHOCHTENBHON  BIaxHOCTH  Bo3gyxa.  OreHka
aOCOMIOTHBIX M OTHOCHUTENBHBIX  IOTPEIIHOCTEH
M3MEpeHnH (U3NIeCKUX BeNWYHH. V3yueHHne CBOHCTB
HACBIIICHHBIX MTAPOB, CIIOCOOOB N3MEPEHNUS BIAXKHOCTH

U3MepeHHe

HaOmtonenne KumneHusl Mpu HOHMXEHHOM [JaBJICHUH,
HarpeBaHWs W  IUIABJIEHUS  KPUCTAJUIMYECKOTO
BemiecTBa. OOBsICHEHWE NPUHLIUIOB JEHCTBHA H
YCIOBHI 0€30macHOro UCTIOJIb30BaHU B
MIOBCETHEBHOIN KHU3HM THUIPOMETpa, IICHXPOMETPa,
KamopuMeTpa. V3ydeHue TEXHONOTMH IOJNy4EHHUs
COBPEMEHHBIX  MAaT€pHaloB, B  TOM  4YHCIE
HaHOMAaTepHasoB. PemeHue pacu€THBIX 3a7ad C SIBHO
3aaHHON (pU3MYECKONH MOMENBI0 C HCIOJB30BAHUEM
YpaBHEHHS TEIIOBOTO OanaHca. Pemenne
Ka4eCTBEHHBIX 3aJ1a4 C OIOPOi Ha U3y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (U3MUYECKHE SBICHHS MO TeMe.
PacrniozHaBaHue (GU3MYECKUX SIBJICHUH B YyueOHBIX
OTIBITAX M OKPY’KAIOLIeH KU3HU: edopManus TBEPIBIX
TEJI, HAarpeBaHHWE M OXJKICHHWE Tel, W3MCHEHHUE
arperaTHbIX COCTOSIHUI BellecTBa M 0OOBSICHEHUE HX HA
OCHOBE 3aKOHOB M (POPMYJI MOJEKYISIPHOW (U3HKH.
Hcnonp3oBanne MHGOPMAIIMOHHBIX TEXHOJIOTHH JUIA
IIOMCKA, CTPYKTYpUPOBAHMs, HWHTEPHpPETALHUA U
NpeACTaBIeHNsT  MHGOOPMALMH  TPH  IOJTrOTOBKE
COOOIIeHNT O MPUMEHEHWH 3aKOHOB MOJICKYJISIPHOM
(U3MKN ¥ TEPMOTMHAMUKH B TEXHUKE U TEXHOIOTHAX

bubaunorexa [JOK
https://m.edsoo.ru/7f41bf72
POIII
https://resh.edu.ru/subject/le
sson/3741/start/78608/
OcHOBHas 4acThb
https://resh.edu.ru/subject/le
sson/2594/main/

OcHoBHas yacTh Ha 2.24
MUH,;
3.50https://resh.edu.ru/subje
ct/lesson/2989/main/

Crroco0CcTBOBATH
BOCIIUTAHHUIO UEHHOCHU

HayuHo20 no3Hanus
yepes CO3JJaHUE
npodopUeHTAMOHHO

3HAYUMBIX MPOOJIEMHBIX
CUTyalUd JUIsl PELeHUs
KOTOPBIX  HEOOXOAUMO

npuMeHsIms HABBIKU
Haba00eHus,

HAKONJIeHUs. u
cucmemamusayuu
gaxmos.


https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/2594/main/
https://resh.edu.ru/subject/lesson/2594/main/
https://resh.edu.ru/subject/lesson/2989/main/
https://resh.edu.ru/subject/lesson/2989/main/

Uroro no pazgeny

Paznea 4. DJJIEKTPOJANHAMMKA (22 yaca)

4.1  DnexTpocraT
UKa

TUTPOMETP n
HICUXPOMETP,
KaJOpUMeTp,
TEXHOJIOTHH
MOJIYy4EeHUs
COBPEMEHHBIX
MaTepuagoB, B TOM
qrcie
HaHOMAaTEpHaJOB, U
HAHOTEXHOJIOTUH

OnexkTpu3anys Tl
DNEeKTpUUECKUM
3apsan. JlBa  Buaa
SJIEKTPUUECKUX
3apsJIOB.
[IpoBoaHMKH,
JIUDIIEKTPUKH u
MOJIYTIPOBOTHUKH.
3aKkOH  COXpaHCHHUS
AIEKTPUYECKOTO
3apsa.
B3aumoneticteue
3aps0B. 3akoH
Kynona. Toueunsiit
3IEKTPUYECKUN
3aps.
DneKTpruIecKoe
ToJie.
Hanpsxénnocts
3JIEKTPUUYECKOTO
0JIs. puniun
CyNepro3uLI
3JIEKTPUUYECKUX

24

10

[IpoBenenue n3MepeHne
EKTPOEMKOCTH KOHZAEHcaTropa. OneHka abCOIIOTHBIX
U OTHOCHUTENBHBIX  MOTPEHIHOCTEH  M3MEpEeHUH

OKCIICPUMCHTA:

¢usnyeckux  BenuuuH.  V3yyeHWe — MPUHIMIIOB
JecTBus 3JIEKTPOCKOTIA, 3JIeKTPOMeTpa,
KOHJIeHcaTtopa. M3ydyeHue nDpUHIMIOB MACHCTBUA H
yCJIOBHUI 0€30MacHOr0 MPUMEHEHHSI B IPaKTHYECKOM
KU3HHM, KONMPOBAJBHOTO  ammapara, CTPyHHOTO
npuHTepa. PaccMoTpeHne (QHU3NYECKMX OCHOBAHHUH
UIEKTPOCTATUUECKON  3alIWMTBl W 3a3eMJICHUA
JIEKTpONpruOOpoB. Penienne pacy€THBIX 3a/1ad C SBHO
3aJaHHON (pU3MYECKONW MOMENBI0 C HCIOJIB30BAHHUEM
OCHOBHBIX 3aKOHOB M (DOPMYJI 3IIEKTPOCTATHKH.
PemeHne KaueCTBEHHBIX 3aJad C  OMNOPOM Ha
U3y4YEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH W (u3nyeckue
ABJTICHUS JIEKTPOCTATUKU. Pacnio3naBanune
¢u3ndeckux  SBIEHUH B  y4eOHBIX OMNBITaX W
OKpYy>Karommen KHU3HH: SJIEKTPHU3ALNS Ten,
B3aUMO/ICHCTBHUE 3apsAA0B U 0OBSICHEHUE X Ha OCHOBE
3aKOHOB M (opMmyn siekrpoctaThku. Ormnucanue
HU3YYEHHBIX CBOICTB BeIIECTBA U DIEKTPUYECKHUX
SIBJICHUI C WCIIOJIBb30BaHHEM (H3MUYECKUX BEIWYHH:

SHGKT‘pI/IquKI/Iﬁ 3apin, HaHpH)KéHHOCTB

bubanorexka [JOK

https://m.edsoo.ru/7f41bf72

Komnexuus IIOP

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

https://edsoo.ru/
PaWW

https://resh.edu.ru/subject/

lesson/5899/start/48723/

Mon6op
COOTBETCTBYIOIINX
TEKCTOB ISl YTECHHS,
3a/a4 JJIs perieHus,
MpoOJIEeMHBIX CUTyaluit
Ui MIPOAOIKEHUS
OCMbICICHUA WEHHOCMU
HayuHO020 RO3HAHUA:
(hopMHpOBaHUS HAGLIKOG
Kpumuueckozo
MbliIeH U,
onpeoenenus
00CmoBepHoll  HAYYHOU
uHgopmayuu u
Kpumuku
AHMUHAYYUHBIX
npeocmasnenui.

IIEHHOCTHOE OTHOIICHHE
K JOCTIDKSHHUAM
poccuiickux y4€HBIX B
obmacth  QU3MKH  H
TEXHUKH;


https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://edsoo.ru/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/

4.2

ITocTosTHHBI

noJiei. JIunun
HaNPsKEHHOCTH
3IEKTPUUECKOTO
nonsg.  Pabora cun
31EeKTPOCTATUYECKOT
o nousd. lloreHuman.
PasnocTs
MOTEHIIUATIOB.
IIpoBonHuKH "
JUAIEKTPUKA B
3IEKTPOCTATUIECKOM
oJe.
Jusnexkrpudeckas
MIPOHULIAEMOCTb.
DNEeKTPOEMKOCTb.
Kongencarop.
DNeKTpOEMKOCTh
IIOCKOTO
KOHJIEHCATOpa.
OHeprus
3apsKEHHOT O
KOHJIeHCaTopa.
TexHuueckue
yCTpOHCTBa 51
MPaKTHYeCKoe
MIPUMEHEHHE:!
3IEKTPOCKOIL,
JIEKTPOMETP,
3NEeKTPOCTaTHYeCcKas
3alMTa, 3a3eMIICHHE
3NEKTPONPHUOOPOB,
KOHJICHCATOp,
KOIIMPOBAJIbHBIN
anmnapar, CTpyHHbIH
MPUHTEP

OneKTpuuecKuil TOK.

12

IEKTPUUECKOTO  TOJsI,  MOTEHIMAl,  Pa3HOCTb
MOTEHILNAJIOB, AJIEKTPOEMKOCTh. AHaIN3 (UIUUECKUX
MIPOLIECCOB U SIBJICHUH C UCIIOJIB30BAaHHEM (PH3HMUECKUX
3aKOHOB: 3aKOHA COXPaHEHUs 3JIEKTPUYECKOro 3apsna,
3akoHa Kysnona. PabGora B rpymmax mnpu aHaiuse
JOIOJIHUTENBHBIX ~ MCTOYHMKOB — MHpopManmu
MOJTOTOBKE COOOLIEHMH O MPOSIBICHUH 3aKOHOB
UIEKTPOCTATUKH B OKPY)KAOWEH  XKH3HU W
IIPUMEHEHNHU HX B TEXHUKE

HpOBe,HGHI/IC OKCIICPUMECHTA: U3YUYCHHUE CMCUIAHHOI'O

Bubnuoreka

(maTpuoTuyeckoe

BOCNIMTaHHUE)

HOK ®opmupoBanue



51
3JIEKTPUYECK
HH TOK.
Toxku B
Ppa3TUYHBIX
cpeaax

YcenoBus
CYyIIECTBOBAHUS
3IEKTPUYECKOTO
TOKA. HcTounuku
toka. Cuma TOKa.
TlocTosiHHBII TOK.
Hanpsoxenne. 3akoH
Oma s yd9acTka
TIeTTH.
DneKTpuuecKoe
COTIPOTHBIICHHE.

Y nenbHoe
COMPOTHBIICHHE
BeILICCTBA.
[TocnenoBarensHOE,
napajuienbHoe,
CMEIIIaHHOE
COoeTIMHEHUE
TIPOBOTHHIKOB.
Pa6ora
AIEKTPUYECKOTO
TOKA. 3akoH
Hxoyns—Jlenna.
MomHoCTh
AIIEKTPUYECKOTO TOKA
ONEeKTPOABIDKYIIAS
CHlla W BHyTpEHHEE
COTIPOTHBIICHHE
HMCTOYHUKA TOKa.
Bakon Owma g
MOJHOW (3aMKHYTO#)
3JIEKTPUYECKOH 1IeTH.
Kopotkoe
3aMbIKaHHC.
OneKTpoHHas
HpOBO}II/IMOCTB

COCIMHEHHS pe3nucTopoB; niMepenue IJC ncTtouHmnka
TOKa ¥ €r0 BHYTPEHHETO CONPOTUBIICHHS; HAOII0OAeHUE
anexTpoin3a. OueHka abCONMIOTHBIX M OTHOCUTENBHBIX
MOTPEIIHOCTEHl  M3MEPEHUH (HU3MYECKUX BEJIWYHH.
OObsicHeHHEe TPUHLUIOB JACHCTBUS W YCIOBHH
0€3011acHOr0 NMPUMEHEHHsI aMIepMeTpa, BOJITMETpa,
peocTraTa, HCTOYHHKOB TOKA, 3JIEKTPOHArPEBATENbHBIX
U BIEKTPOOCBETHTEIBHBIX NPHOOPOB, TEPMOMETpa
COIIPOTHBIIEHNS, BAKYyMHOTO OHOAA, TEPMUCTOPOB H
(OTOPE3UCTOPOB,  MOIYNPOBOJHHKOBBIX  JHOJOB,
ranpBaHMKK. Pemenwe pacu€THBIX 3a7ad C  SABHO
3alaHHOM (PU3MUYECKOW MOJENBI0 C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (opmyn Tembl «IlocTosHHBIN
QNIEKTPUUECKUH TOK». Pacrno3HaBaHue (HU3HYECKUX
SIBJICHUI B y4eOHBIX OIBITaX M OKPYKAaIOIIEH KU3HU:
3NeKTpUYecKas NMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKa. AHamu3
JNEKTPUYECKUX SABICHMA M TPOLECCOB B LEMAX
MIOCTOSIHHOTO TOKA € UCIIOJIb30BAaHHEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH  HOCJIEJOBATENBHOTO  H
MapajyIeIbHOTO  COEAMHEHUs IPOBOJHUKOB, 3aKOH
Jbxoyns-Jlenna.  OmnucaHWe  M3Y4eHHBIX  CBOWCTB
BEIIIECTB " IEKTPHUYECKUX SIBIICHUH c
UCTIOJIE30BaHHEM bu3nyecKux BEJIUYHH:
QNEKTPUUYECKUH 3apsiji, CHiIa TOKa, 3JIEKTPHYECKOe
HamnpsHKeHue, JNEKTPHUYECKOe COTIPOTHBIICHHE,
pasHocTh noteHnuanoB, 3/C, paboTa Toka, MOIIHOCTh
Toka. Mcronp3oBanne MHGOPMAMOHHBIX TEXHOJIOTHH
JUIL TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETalud U
NpeAcTaBIeHUs]  MHGQOpMAalWMK  TIPH  IIOJTOTOBKE
COOOIIEHNH O TPUMEHEHHUHN 3aKOHOB ITOCTOSIHHOTO TOKa
B TEXHHUKE U TEXHOJOTHAX

https://m.edsoo.ru/7f41bf72
bank 3aJaHuN o
(YHKIIMOHAIBEHON

FpaMOTHOCTPI.
http://skiv.instrao.ru/support/
demonstratsionnye-

materialya/

POII (Poccwmiickast
ANIEKTPOHHAS IIKOJIA)

https://resh.edu.ru/subject/le
sson/5901/start/

JINYHOCTH, 00J1amaromen
MpeJICTaBICHUEM 0
COBPEeMEHHOU  HAYYHOU
KapmuHme mupa,
00CMUMNCEHUSIX HAVKU U
MexXHUKU,
apeyMeHmupo8aHHO
svipasicaioujeli
NOHUMAaHUue 3HAYeHUs.
HayKu 8 JHCUBHU
poccutickoeo obuecmsa,
obecneyenuu e20
bezonacnocmu,
2YMAHUMAPHOM,
coyuanvbHo-
IKOHOMUUECKOM
paseumuu Poccuu.

WannunpoBanne u
MOJJIEP)KKA ~ TPYTIIOBON
MCCIIeI0BaTEIbCKON
JIeSITeTTbHOCTH

oOyuaromuxcs (paboTa B
napax M rpymnmax)

BO BpeMsl BBIIIOJHEHHS, B
TOM quce u
nabopaTopHEIX  PadoT,
JUISL BOCTINTAHUS

yennocmu HayuHozo
nosnanus 4epes
CO3JJaHHUE
po¢OPHEHTAIIHOHHO

3HAYMMBIX HPOOIEMHBIX
CUTyalUd Uil peleHus
KOTOpPBIX  HEOOXOAMMO
npuMeHAmb HABbIKU


https://m.edsoo.ru/7f41bf72
http://skiv.instrao.ru/support/demonstratsionnye-materialya/
http://skiv.instrao.ru/support/demonstratsionnye-materialya/
http://skiv.instrao.ru/support/demonstratsionnye-materialya/

TBEPABIX  METAJIOB.

3aBHUCUMOCTh
COTPOTHBIICHUS
METAaJIOB oT
TEMIEPaTyphI.
CBepXIpOBOIUMOCTb

. DINEeKTPHYECKUH TOK
B BakyyMme. CBoiicTBa

JIEKTPOHHBIX
IY4YKOB.
[oynpoBoTHUKH.
CobcTBeHHas u
npuMecHast
MPOBOJIMMOCTh
MOJIYIIPOBOJHUKOB.
CaoiicTBa p—n-
nepexona.
[NoynpoBOTHUKOBEI
e TIPUOOPHI.

DNEKTPUYECKUNA TOK
B pacTBopax H
pacmiaBax
AJIEKTPOJIUTOB.
DNEeKTPOTUTHYECKAS
JIICCOIIMAITHS.
DNEKTPOIH3.
DNEeKTPUYECKUHA TOK
B razax.
CaMoCTOATENbHBIA U

HECaMOCTOSITEIbHBIHN
paspsia. MoutHusl.
IImazma.
Texunueckue
YCTpOMCTBa 51
MPaKTUYECKOE

IPUMEHEHHE:

HaOn00eH U,
HAKONIeHUs.
cucmemamuzayuu
gaxmos.



HWroro o pazaeny

Peseps

amIepMerp,
BOJIETMETpP, PEOCTar,
MCTOYHHKHU TOKa,
3JIeKTpOHArpeBaTenb
HBIE puoopHl,
JJIEKTPOOCBETUTEILH
13 IpUOOPHI,
TEPMOMET
COIPOTHUBIICHHS,
BaKyyMHBII JTHOJT,

TEPMUCTOPbI u
(hoTope3ucTopHI,
MOJIYTIPOBOHUKOBBIH

U0, raJilbBaHHUKa

OHNIEE KOJIMYECTBO YACOB IIO

[NPOI'PAMME

22

68



n/n

11 KJIACC

Haumenosa IIporpammuoe
HHUe cojiepkaHue
pasiesoB
TeM
NPOrpaMMblI

KoaunuecTBo yacoB

Bce
ro

Paznen 1. SJEKTPOAUHAMMUKA (11 yacos)

11

MaruuTaoe IlocTostHHEBIC

roJie. MarHuTHI.

Dnektpomar ~— B3aUMOJEHCTBHE

HUTHAasA IIOCTOAHHBIX

WHTYKITUST MarHUTOB.
MaruautHoe oJie.
Bekrop marauTHOM
nHaykuuy. IlpuHnun
CyNepHo3ULI
MarHUTHEIX  IIOJICH.
JluHMM ~ MarHUTHOM

uaaykun.  Kaprtunaa

JIMHUT MarHUTHOM
WHIYKIINH OJIs
IMOCTOSIHHBIX
MarHuTOB.
MaruautHoe 1noJie

IMPOBOJHNKA C TOKOM.

Kaprtuna JIMHUR
WHTYKIUH

MarHUTHOTO oJIst
JUIMHHOTO  OPSMOTO
MPOBOJHUKA n

3aMKHYTOI'O

11

Kont
poJib
HbIE
pa6o
ThI

Ipak
THYeC
KHe
pa6o
ThI

OcHOBHBIE BU/IbI 1eSITE€IbHOCTH 00yYAIOLIUXCS

[IpoBeneHue HsKclEpUMEHTA: H3YYEHUE MArHUTHOTO
MoJii KaTyIIKA C TOKOM; HCCIEIOBaHUE JIEHCTBUS
NIOCTOSSHHOTO ~ MarHuTa Ha paMKy C  TOKOM;
HCCIIEI0BAaHUE SIBJICHMS 2JICKTPOMArHUTHOM UHAYKLHH.
Ouenka a0COJFOTHBIX u OTHOCHTEJIbHBIX
MOTPEIIHOCTe HM3MEPCHUN (PU3MYCCKUX BEIHYHUH.
OObsicHEeHHEe TPUHLUIOB JACHCTBUS W YCIOBHH
0€301acHOT0 TMPHMEHEHHsI IIOCTOSHHBIX MAarHHUTOB,
3JIEKTPOMArHuTOB, JJIEKTPOABHUraTENsl, YCKOpHUTENIeH
3JIEMEHTaPHbBIX HMHIYKIIMOHHOM
Pemenne pacdy€THBIX 3a7ay Ha TpUMEHEHHE (HOPMYI
TEMBI DJIeKTpOMarHuTHast

UHAYKOUS. Pemenne xauecTBEHHBIX 3aga4 C 0H0p01>'1

qacTul, neyu.

«MarsutHoe I10JI€.

Ha MU3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH u

(I)I/I3I/I‘IGCKI/IC SIBIICHUSIT TeMbl «MarHuTHoe ToJe.

OneKTpoMarHuTHas UHIYKLYSI. Omnpenenenne
HaMpaBJIEHNs] BEKTOpAa WHIYKIMM MarHUTHOTO IIOJIS
MIPOBOJIHUKA C TOKOM, CHIIBI AMriepa u cuisl JIopeHa.
PacriosnaBanue (u3MYECKUX SIBICHUH B Y4eOHBIX
OMBITaX M OKpPYXKAIOLEH XKU3HU: B3aUMOJACHCTBHE

MAartHuToB, 3JICKTPOMArHuTHas HWHAYKIHWA, Z[eﬁCTBHG

MarHATHOTO TMOJs Ha NPOBOJHUK C TOKOM H
JIBUKYLIMICS 3apsl. AHaIW3 3JIEKTPOMArHUTHBIX
SIBIICHUU c HCIIOJIb30BAaHUEM 3aKOHa

DJIEKTPOHHBIE
(uudposbie)

oOpa3oBaTe/ibHbIE

pecypcsl

Bubnauoreka

LIOK

https://m.edsoo.ru/7f41c97c

Poccuiickas
HIKOJIA

OJICKTPOHHAsA

https://resh.edu.ru/subject/le

sson/3806/start/46748/

Poccuiickas
IIKOJIa

JJIEKTPOHHAS

https://resh.edu.ru/subject/le

sson/4908/start/96375/

Cas3b ¢ padoueii
NporpamMmoit
BOCNIUTAHUA (11eJIeBble
OPMEHTHPBI
pe3yJbTAaTOB B
BOCIIUTAHUH, PA3BUTHH
JIMYHOCTH
o0yuarommxcsi)

Wannuuposanune n
HOJIEP>KKA TPYIIIOBO
HCCIIEI0BATEIbCKON
JIeITEeIbHOCTH
obyuatommuxcs (padoTa B
napax ¥ rpymnmnax)

BO BpEMsI BHITIOJHEHUSI, B
TOM YHCIIE U
nmabopaTopHBIX padoT,
JUISL BOCTINTAHUS
YeHHOCMU HAYUHO20
RnO3Hanus 9epes3
CO3/JaHue
poOPHEHTAIIMOHHO
3HAYUMBIX TIPOOJIEMHBIX
CUTYyalUH JJIs PEeLEHUs
KOTOPBIX HEOOXOAMMO
NPUMEHAMb HAGBIKU
Habooenus,
HaKONIeHUs U
cucmemamuzayuy
gaxmos.


https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/

KOJIBLIEBOTO
MPOBOTHUKA,
KaTyIIKd C TOKOM.
OmnbiT Opcrena.
Bzaumoneiictere
MPOBOTHUKOB c
TOKOM. Cuna

Awmrtepa, e€ MOITyJIb ’
HampaBieHue. Cua
JlopeHia, €€ Momyib

u HaTpaBJICHHUE.
JBmxenue
3apsKEHHOU

YaCTHIIBI B
OJTHOPOTHOM
MarHUTHOM oJIe.
PaGora CHUJIBI

Jlopenna.  SIBnenue
3IEKTPOMArHUTHOM
UHIYKIHH. TTotox
BEKTOpa MAarHUTHOW
HHIYKIHH.
DNEeKTPOABUKYIIIAs
cuia WHIYKIAH.
3akoH
3J€KTPOMArHUTHOU
uaaykin - Dapagest.
Buxpesoe
AIEKTPUUYECKOE TOJIE.
DNEeKTPOABUKYLIAs
CHlIa HWHAYKIUH B
MIPOBOIHHKE,
JIBUKYTIIEMCS
MOCTYNaTeIbHO B
OJTHOPOJHOM
MAarHuTHOM oJjie.

AIEKTPOMArHUTHON WHAYKINH. OnrcaHue M3yYeHHBIX
CBOMCTB BEIIECTB U DJEKTPOMATHUTHBIX SBIEHUH C
HCTONB30BaHUEM (DU3MYCCKUX BENWYHMH: WHIYKIHUS
MarHUTHOTO TOJs, cuia Awmrmepa, cuia JlopeHua,
WHIYKTUBHOCTh KATYIIKH, YHEPTHUS IJIEKTPUUECKOTO U
MarHUTHOTO ToJieH



Hroro no paszeny
Paznea 2. KOJIEBAHUS U BOJIHBI (24 1aca)

2.1

Mexanndgeck
ue "
3JIEKTPOMAarH
WUTHEIE
KoJieOaHus

IIpaBuno Jlenma.
MNHAyKTUBHOCTD.
SBnenue
CaMOMH]TYKIIUH.
DNEeKTPOABUKYLIAs
CUJIa CaMOUHIYKIIHH.
OHeprusi MarHUTHOTO
MoJil  KaTrylmKu ¢
TOKOM.
DNEeKTpOMarHUTHOE
moje. TexHmUeckme
yCTpOHCTBa u
MPaKTHIECKOe
MIPUMEHEHHUE:
IIOCTOSAHHBIC
MAarHHuThblI,
3JIEKTPOMArHMThI,
3JIEKTPOABUTATENbD,
YCKOPUTEIH
3JIEMEHTaPHBIX
YaCTHII,
UHAYKIMOHHA IIeYb

11
KonebarenbHas
cucrema. CBoOOAHBIC
MEXaHUYECKHE 9
KoJieOaHus.
T'apmonuueckue

konebanuns. [lepuon,
4acToTa, aMIUIUTYZAa
n (aza KonebaHU.
IIpyxxuHHBINA
MasITHHK.
MaremaTnueckuii

HccrnenoBanue napaMeTpoB KonebaTenbHON CHCTEMBI —
HepHo/ia, YacTOThI, aMIUIUTYJbl W (a3pl KoyeOaHHi
(IpY)XMHHBIH ~ W/WJIM  MaTeMaTUYeCKHH  MAasTHUK).
HaGmonenune 3aTyxatommx kojiebanuii. MccnenoBanue
CBOMCTB BBIHYXJICHHBIX Konebanuii. HalOmoneHue
pe3onaHca. [IpoBeneHue sxcnepuMenTa: ucciaei0BaHue
3aBUCHMOCTH TI€pHOJia MajbIX KoJeOaHWH rpy3a Ha
HUTHU OT JJIMHBI HUTU M MAacChl I'py3a; HCCIEJOBaHUE
MEPEMEHHOT0 TOKa B LENM M3 MOCIEI0BATENBHO
COCIMHEHHBIX KOHJEHCATOPa, KATYIIKH M PE3UCTOpA.
a0COTIOTHBIX u

Onenka OTHOCHUTEIBHBIX

bubnuoreka IIOK
https://m.edso0.ru/7f41c97¢c

Poccuiickas snekTpoHHas
HIKOJIa
https://resh.edu.ru/subject/le

sson/4907/start/78497/

N3yuenune npuHuna
PpaboThI pa3IMYHBIX
npHuOOPOB U
MEXaHHU3MOB, YTO
MTOMOYET MPOJIOJIKUTH
IKono02UuUecKoe
eéocnumanue
npuMeHeHue 3HaHul
ecmeCcmeeHHbIX HayK OISl
pasymHoeo,
bepexncnusoco


https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/

MasiTHUK. YpaBHEHUE
TapMOHUYECKUX
KOJICOaHUH.
IIpespaenue
SHEPrHUU npu
TApPMOHUYECKUX
KoJIeOaHUsX.
KonebarenpHbrit
koHTYyp. CBOOOIHBIC
3JIeKTPOMAarHUTHEIE
KoseOaHus B
UieaJIbHOM
Kose0aTenbHOM
KOHType. AHanorus

MEXTY
MEXaHUYECKHMMH |
INEKTPOMATHUTHBIMH
KOJICOaHUSMH.

®opmyna Tomcona.
3aKkOH  COXpaHCHHUS
SHEPrHU B
H7eaTbHOM
Kosie0aTeTbHOM
KOHTYpE.
IIpencraBnenue 0
3aTyXarOIINX
KoJIeOaHUX.
BrinyxaeHHBIE
MeXaHUYECKUE
KOJICOaHUSI.
Pe3zonanc.
BriHyX1eHHBIE
AIEKTPOMArHUTHBIC
KoseOaHusI.
IlepemennsIit TOK.
CuHycouaabHBIH

MOTPEITHOCTe HM3MEpeHHH (QU3MUECKUX BEIUYHH.
OObsicHeHHEe TPUHLUIOB JAEHCTBUS W YCIOBHH
0€301acHOT0 IPUMEHEHHS JIIEKTPUUECKOTO 3BOHKA,
reHepaTopa MIEPEMEHHOT O TOKa, JIUHUH
anekTponepenad. PemeHue pacuéTHBIX 3a4ad C SBHO
3aJaHHON (PU3NYECKOH MOJENBI0 C HCIOJIB30BAHUEM
OCHOBHBIX 33aKOHOB ¥  (OpPMyJ, ONHCBHIBAIOIINX
MEXaHWYEeCKHE ¥ DICKTPOMAarHUTHHIE KOJEeOaHUS.
Omncanne MEXaHWYECKMX M DJICKTPOMAarHUTHBIX
KoJIecOaHHWH C WCIIONIB30BaHHEM (DPM3UUECKUX BEIUYUH:
MeproA M dYacToTa KoyieOaHWH, aMIuuTyna u (asa
KoJieOaHHUH, 3apsii W CHja TOKa B TapMOHHYECKUX
DJIEKTPOMArHUTHBIX KoJIeOaHUsAX. Pemenue
Ka4uCCTBCHHBIX 3aJa4 C OHOpOfI Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIINE MEXaHUYECKHE WU
3NeKTpOMarHuTHbIe kojiebanus. PaboTa B rpymnmax npu
IUIAHUPOBAaHMH, TPOBEICHHM W  HHTEPIPETALNH
pE3yNIbTaTOB OMNBITOB, M AaHAIN3E JOMOIHUTEIBHBIX
HCTOYHHUKOB HH(POPMAILINH 110 TEME

RPUPOOONONBL308AHUSL 8
bvimy, 06WecmeeHHOM
npocmpancmee.



2.2

Mexaanueck

ne u
3JIEKTPOMarH
HUTHBIC

BOJIHBI

MIEPEMEHHBII TOK.
MoHocTh
MEepEeMEHHOr0  TOKa.
AMIUIUTYTHOE u
JIEHCTBYIOIIEE
3HaUEHUE CHUJIBI TOKA
" HaTIPSDKCHUS.
Tpaucdopmarop.
IIpousBoactso,
nepemaya "
noTpedIieHue
3JIEKTPUYECKOU
SHEPTUHU.
DKOJIOTHYECKHE
PHUCKHU npu
MIPOU3BO/ICTBE
JJIEKTPOIHEPTUH.
KynbTypa
HCIIOJIb30BaHUS
JJEKTPO’HEPTUH B
IIOBCEIHEBHOM
)ku3HU. TexHuueckue
yCTpOHCTBa 51
MPaKTHIECKOe
MIPUMEHEHHUE:
3IEKTPUUYECKUM
3BOHOK, T'€Heparop
MEPEMEHHOTO  TOKa,
JTMHAA
3JIeKTponepeaay

Mexanuueckue
BOJIHBI, YCIIOBHS
pacnpocTpaHeHusl.
Ilepuon.  CxopocTb
pacnpocTpaHeHus: H
JUIMHA BOJIHBL.

Wzyuenne  oOpa3oBaHMs U PacCHpPOCTPaHEHHs
MOTIEPEYHBIX W TPOJOJIBHBIX BoNH. Habmromenue
OTpaXEHHsS M TIPEJOMIICHHUS, WHTeppepeHIun u
Judpakuuy MexaHuueckux BoiH. HaGmioneHnue cBszu
TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIUTYAOH U
4acTOTOH  KoyiebaHWi,  3BYKOBOTO  pE30HaHCA.

Bbutnuoreka IIOK

https://m.edsoo.ru/7f41c97c

Pocuiickas 351eKTpoHHas
LIKOJIa

TTon6op
COOTBETCTBYIOIIUX
TEKCTOB Ui YTCHUS,
3ajad  JUIA  pelIeHUs,
MPOOJIEMHBIX CHTyalui
JUTS MIPOIOIDKCHHUS


https://m.edsoo.ru/7f41c97c

Ilonepeunsie u
MPOJOJIbHBIE BOJIHBL.
Wnrepdepenuuss u
Tu(pakus
MEXaHUYECKUX BOJIH.
3BYK. CkopocTb
3ByKa. I'pomkocTh
3ByKa. BbicoTa ToOHa.
TemOp 3ByKa.
DNeKTpOMAarHUTHBIE
BOJIHBI. VYenosus
W3ITy4YeHUs
3JIEKTPOMArHUTHBIX
BOJIH. Bzaumnas
OpHUEHTAIHS
BekTopoB E, B, v B
3IEKTPOMArHUTHOM
BOJIHE. CaoiicTBa
3JIEKTPOMAarHUTHBIX
BOJTH: OTpakeHHe,
TpeJIOMIICHHE,
MOJIIpU3aIus,

T paxus,
uHTEpGEepeHIHS.
CkopocTb
AIEKTPOMATrHUTHBIX
BOJIH. [kana
AJIEKTPOMArHUTHBIX
BomH. [Ipumenenwme
JIEKTPOMArHUTHBIX
BOIH B TEXHHKEC W
OBITY. IIpuHnuns!
pannocBs3u 1
TEJICBUICHHUS.
Pannonoxanus.
DNeKTPOMarHUTHOE

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX  BOJIH:
OTpaKeHHE, MPEIOMIICHUE, MOJIApU3aLus, TUGPAKIIHS,
unTepdepeHiys. M3ydeHwe  yCIOBHH — W3IyYCHUS
9JIGKTPOMArHUTHBIX BOJIH, B3aMMHOM OpPHUCHTALUU
BekTopoB E, B, v B 3JEKTpPOMAarHMTHOH BOJIHE.
W3ydeHnue npuUMEHEHHUS 3JICKTPOMATHUTHBIX BOJH B
TexHuKe u ObITy. OOBsICHEHNE MPUHIIUIIOB ICHCTBUS U
yCIIOBHI 0€30MaCHOTO TPHMEHEHHS MY3BIKaIbHBIX
HHCTPYMEHTOB, YJIBTPa3BYKOBOH TUATHOCTHKH B
TeXHHKE ¥ MEOWIUHe, pajapa, paauoNpUEMHHUKA,
TeNeBH30pa, aHTeHHHI, Tenedona, CBY-neun. Pemenne
pacu€THBIX M KAYeCTBCHHBIX 3aJa4y C OMOpPOH Ha
U3YyYCHHbBIE 3aKOHBI u 3aKOHOMEPHOCTH,
OMHUCHIBAIOIINE PACIPOCTPAHCHUEC MEXAHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue
WHPOPMAIMOHHBIX  TEXHOJIOTHH Ui TIOMCKa,
CTPYKTYPHUPOBAHISI, HHTEPIPETALUN U TPEICTABICHHS
nHpOpPMAMK TPU TOATOTOBKE CooOImeHuit 00
HCTIONB30BaHUM SJICKTPOMATHUTHBIX BOJIH B TCXHUKE.
YdactHe B JOUCKYCCHH 00  AJIEKTPOMArHUTHOM
3arps3HEHUN OKpYXKaroleil cpenpl. Pabota B rpymmax
Opy TUIAHUPOBAHUH, MPOBEACHHH W HHTEPIIPETAI[HH
pe3yJIbTaTOB ONBITOB M aHAJIH3C¢ JOMOJHUTEIBHBIX
HUCTOYHUKOB MH(GOPMAIIMH IO TEME

https://resh.edu.ru/subject/le

sson/4913/start/47383/

OCMbIC/IEHUA WEHHOCTU
HAYYHO20 NO3HAHUA:
(hopMUpOBaHUS HAGBIKOG
Kpumuueckozo
MblUIeHUA,
onpeoenenusn
00CmMOoGepHOll  HAYUHOU
unghopmayuu u
Kpumuku
AHMUHAYYUHBIX
npeocmaenenuil.

c(hOpMHUPOBAHHOCTH
TPaXIAHCKOW  TO3HUIINU
obyuatomerocs KaK
AKTHUBHOI'O "
OTBETCTBEHHOTO  4JieHa
POCCHUIICKOTo 00IIIeCTBa;
(rpa:xxaaHckoe
BOCIIMTAaHUE)


https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4913/start/47383/

2.3

OnTuka

3arps3HEHUE
OKpYXKaroUlel CpeJbl.
Texnuyeckue
yCTpoiicTBa u
IIPAKTUYECKOE
[IPUMEHEHUE:
My3BbIKaIbHbIE
UHCTPYMEHTEI,
YIIBTPa3ByKOBas
JUAarHOCTHKA B
TE€XHUKE 1 MEAHLIUHE,
panap,
pagvonpUEMHUK,
TEJICBU30pP, AaHTCHHA,
tenedon, CBY-neup

T'eomerpuueckas
ONTHKA.
IIpsimonuneitHoOe
pacnpocTpaHeHne
CBETa B OJHOPOIHOM
cpene. Jlyu cBera.
ToueuHbIi UCTOYHUK
ceera.  OtpaxeHue
CBeTa. 3aKoHbI
OTpaXKEHUS CBeTa.

ITocTpoenue
n300paKeHHH B
IUIOCKOM  3epKaje.

IIpenomnenue caerta.
3aKoHBI
MPEJIOMJICHHS CBETA.
AOGCOTIOTHBIN
MOKa3aTesb
HPEJIOMIICHHS.
[lonHoe BHYyTpeHHee
OTpa)xeHHe.

10

W3ydenue sBIEeHUS MOITHOTO BHYTPEHHETO OTPaXKEHUS,
€ro MpUMEHEHHUs B CBeTOBOJE. M3ydeHue Mopenen
MHUKpOCKoma, Teneckona. IlomydyeHue cmekrpa ¢
MOMOLIBI0 TNpPU3MBI M JU(PaKUIMOHHON peméTky.
WsMepeHne  mokasatTens — IIPEJIOMJIEHUS  CTEKJA.
HccrnenoBanne CBOMCTB M300pakeHUT B JIHH3aX.
OOpsicHEeHHE TPUHLMUIOB JAEHCTBUS U YCIIOBHH
6e3omacHoro IMPUMEHEHHUS OYKOB, JYIIBL,

MPOEKIIOHHOTO
MHUKPOCKOIA,  TEJIECKONa, BOJOKOHHOM  OITHKH,

¢oroanmapara, amnmnapara,
TU(HPAKIMOHHOM  peméTky, nonsgpouna. Pemenue
pacy€THBIX 3a7a4 C SBHO 33JaHHOW (hU3HMUECKOM
MOJIENIBI0 C HCIIOJIb30BAHWEM OCHOBHBIX 3aKOHOB H
dbopmyn reomerpuueckoi onTukd. IlocTpoeHme wu
ONMCaHWe W300paXeHUS, CO3JaBaEMOTO  IUIOCKHM
3epKaJIoM, TOHKOW JMH30U. PaccMoTpeHue npeznenos
TIPUMEHNUMOCTHU FCOMeTpI/I‘IeCKOﬁ OIITHKH.
PacriosnaBanue (M3MUECKUX SBICHUH B ONbBITaX |
OKpy’Karomen HKU3HU: HIpSMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTPa)KEHUE, NPEIIOMIICHHUE,
uHTepdepeHuns, AUGPaKkIUss U NOIIPH3ALMs CBETa,

Bubnnoreka IIOK
https://m.edsoo.ru/7f41c97c

Poccuiickas ~ 3y1eKTpOHHAas
IIKOJIa
https://resh.edu.ru/subjectess

on/3843/start/270825/

®opMupoBaHUE
JMYHOCTH, pazsusarousetl
U npumensioujell HagblKu
Habaooenus,
HAaKONIenusl u
cucmemamusayu
cucmemamusayuu
gaxmos, OCMBICTICHUSA
onvlma 6 ecmecmeeHHo-
HAayYHOU obracmu
NO3HAHUSL,
uccned08amenbeKol

oessmenbHOCmU.

3CTETUYECKOE

OTHOLIEHHE K  MHDPY,
BKJIIOYast JCTETUKY
Hay4HOro  TBOPYECTBA,
MPUCYIIETO (UIUIECKON
Hayke; (3cTeTHmyeckKoe
BOCIIMTaHHE)


https://m.edsoo.ru/7f41c97c

IlpenenpHblii  yron
MOJTHOTO

BHYTpPEHHETO
OTpaKECHHUS.

Hucnepcus CBETa.
CII0XKHBIHN COCTaB

Oemnoro cBeta. L[BerT.

Cobuparomtue u
paccenBaromue
JIUH3BL. Tonkas
JIMH3A. DokycHOE
paccrosiHue u
onTHYeCcKas cmia
TOHKOM JIUH3BL.
ITocTpoenue
HU300paKeHHH B
coOuparomux u
paccenBaroIux
JIMH32X. ®opmyina
TOHKOM JIMH3BL.
VBennueHue,

JlaBaeMo€  JIMH30M.
[Ipenenst
MPUMEHUMOCTH
reOMeTPUUYECKOU
ontuku.  BomHoBas
ONTHKA.
WuTepdepentms
ceera. KorepeHTHble
WUCTOYHUKU. Y CIOBUS

HaOJIroAeHAs

MaKCUMYMOB u
MUHHMYMOB B
HHTEPEPEHINOHHON

KapTHHE OT JBYX
cuH(pa3HBIX

ucriepcusi cBeTa. V3ydeHme yciaoBuil HaONIOmeHUS
MakCHMyMOB M MHHMMYMOB B HHTep(EpPEHIHOHHON
KapTUHE OT  JBYX  CHH(a3HBIX  KOTEPEHTHBIX
WUCTOYHHMKOB.  YCIOBHE  HAOJIONEHHS  TJIAaBHBIX
MakCUMyMOB MpHU TaJeHUM MOHOXPOMATHYECKOTO
cBeta Ha JU(paKUMOHHYIO pemérky. AHanu3
ONITHYECKUX SIBJICHUH C HCIIOJIB30BAHHEM 3aKOHOB!
3aKOH MPAMOJIMHEHHOTO pAacIpOCTPaHEHHS CBETa,
3aKOHBl OTPaXEGHHUS CBETa, 3aKOHBI MPEIOMIICHHSA
ceera.  OmmcaHue  ONTHYECKWX  SIBICHUH ¢
UCTIONB30BAaHNEM (PH3WYECKUX BEIMUYUH: (OKYCHOE
PacCTOSAHUEC U ONTUYCCKas CUJjia JIMH3bL



Hroro no paszeny
Pasgen 3. OCHOBBI CHELIUAJIBHOM TEOPUUA OTHOCUTEJIBHOCTH (4 4aca)

3.1

OcHOBBI
CIELUAIBHO
i Teopun
OTHOCUTEJIBH
ocTu

KOTE€PEHTHBIX

HCTOYHHKOB.
Hdudpakuust  cBera.
Judpakunonnas
peméTka.  YcioBue
HaOIOAEeHUS
TJIaBHBIX
MaKCHMYMOB npu
HaJeHUN
MOHOXPOMaTHYECKOT
0 cBeTa Ha
J(paKkIMOHHYIO
peeETKy.
Ilongpuzanus cBeta.
Texnuyeckue
YCTpOHCTBa 51
MpPaKTHIECKOE
NPUMEHEHHE:  OYKH,
nayna, ¢oTtoamnmapar,
MPOEKLMOHHBIN

ammapar, MUKPOCKOIL,
TEJIECKOTI,
BOJIOKOHHAsl OTITHKA,
T paKIuOHHAS
peleETKa, MOJISIPOU]T

I'panuuel
MPUMEHUMOCTHU
KJIACCUYECKOU
MEXaHUKH.
ITocTynatst
CIIELUAJIBHOM Teopuu
OTHOCUTEJILHOCTH:
UHBapUaHTHOCTh

24

1

4

Pemenne KadecTBEHHBIX 3a7a4 C  ONOPOH Ha
m3yuennsle  moctrynatel  CTO.  Hcnonb3oBanue
WHOOPMAIMOHHBIX  TEXHOJIOTMH Ui TIOMCKa,

CTPYKTYPHPOBAHHS, HHTEPIPETANN M TPEICTABICHUS
nHGOPMAUHU TPH TOATOTOBKE COOOIIEHUH O rpaHHIaX
MIPUMEHNUMOCTH KJIACCHYECKOW MEXaHHKH M OCHOBaxX

CTO

Bubnnoreka IIOK
https://m.edsoo.ru/7f41c97c

Poccuiickas  3yeKTpOHHAas
mKoJa
https://resh.edu.ru/subject/le

sson/5907/start/48231/

Monx6op
COOTBETCTBYIOIINX
TEKCTOB  JUIsi  YTCHUS,
3amad4 Uit

MPOOJIEMHBIX CHTyalnit

pelieHus,

JUIA IIPOAOJIKCHU A
OCMbBICNICHUA UEHHOCmU

HAy4HO20 NO3HAHUA?


https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/

Hroro no pazgeny

MOAYJIA CKOpOCTHU
CBeTa B BaKyyMe,
MPUHIINIL
OTHOCHTEJIbHOCTH
OUHIITEHHA.
OTHOCHUTEIBHOCTh
OIHOBPEMEHHOCTH.
3amMersieHIe BpEMEHA
51 COKpalleHue
JUIMHBL. OHEpPrust u
HUMITYJIBC
PEIATUBUCTCKOMN
YaCTHUIIbI. CBs13b
Macchl C 3HEpPrueu u
UMITYJIECOM
PEIATUBUCTCKOMN
YacTHLBl.  DHEPIus
ITOKOS

4

Pazgen 4. KBAHTOBASA ®U3UKA (15 yacoB)

4.1

DeMEHTBI
KBaHTOBOM
OIITHKHU

@DOTOHBI. dopmyna
IInanka cBsi3u dHEPruu
($oTOHA C ero YacTOTOM.
OHeprus H HUMILYJbC
¢orona. OrtkpbiTHE U
nccie0BaHne

¢doroadpderra. OmnbITH
AT. Cronerosa.

3akonbl (poTorddekra.

YpaBHenue
DitHiTeliHa TS
dbotordpdexra.
«KpacHas rpaHuIa
dbotorhdexra.
JaBnenue CBETA.

Habnronenue dhoroaddexra Ha yCTaHOBKE C IUHKOBOM

wiactTuHo.  MccimenoBaHue  3aKOHOB — BHELIHETO
¢doroadpderra. OOBSICHEHHE OCHOBHBIX IPHUHIIUIIOB
JICACTBUSL TEXHUYECKHX YCTPOMCTB, TaKuUX Kak:
¢orosanemeHT, (OTONATUMK, COJNIHEUHAs Oaraped,
CBETOJIMO/I; U YCJIOBHIA NX 0€30MacHOTO IPUMEHEHHUS B
MIPAKTUYECKON XU3HU. PemreHune pacd€THBIX 3ajad C
SIBHO 3aJJaHHOU ¢bu3nIecKoi MOJIENBIO c
WCIIONIb30BAHMEM OCHOBHBIX 3aKOHOB M (opmyn
KBaHTOBOM ONTUKU. PellleHue KadecTBEHHBIX 3alad C
OTOpO Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOH ONTHKH. Pacrmo3HaBaHne (U3HYIECKUX
ABJICHUH B Y4YEOHBIX OMBITax: (HPOTOIIEKTPUUECKUIT
s dext, cBeToBoe naBneHwe. OmucaHWe H3yYESHHBIX

KBAHTOBEIX SBIICHUH U IMpoHeCcCOB € HUCIIOJIb30BaAHUCM

bubmnoreka

LIOK

https://m.edsoo.ru/7f41c97c

Poccuiickas
IIKOJIa

JJIEKTPOHHAS

https://resh.edu.ru/subject/le

sson/3853/start/48173/

(hopMUpOBaHUS HABBIKOE
Kpumuueckozo
MbluiieHu,
onpeoenenusn
00CmMOBEPHOIl  HAYYHOU
uHgopmayuu u
Kpumuku
AHMUHAYYHBIX
npeocmaenenuil.

[IEHHOCTHOE OTHOIIICHHE
K JOCTHKCHUAM
POCCHUHCKHX YYEHBIX B
obnacth  QU3MKH WU
TEXHUKH;
(maTpuoTnyeckoe

BOCIIMTaHUE)

Croco0CcTBOBATH
BOCIIUTAHHMIO UEHHOCHU

HayuH020 no3Hanus
yepes CO3JJaHUE
npodopHeHTAMOHHO

3HAYMMBIX TPOOJIEMHBIX
CUTyallu{d U1 peIIeHUS

KOTOPBIX  HEOOXOAUMO
npUMeHsMb HABBIKU
HaOI00eHUsl,

HAKONJIeHUs. u
cucmemamuzayuu
¢axmos.


https://m.edsoo.ru/7f41c97c

4.2

CrpoeHue
aToma

Omerte [1.H. JIebenena.
XuMHUECKOe JeHCTBUE
CBETA. Texuuueckue
YCTpOWCTBa u
MPAKTHICCKOE
MIPUMCHCHUE!
(oTo37IEMEHT,
¢doTomaTInK,
CONTHEYHAst Oartapes,
CBETOINO/

Mopens atoma
Tomcona. OnbITHI
Pesepdopna mo
PacCestHUIO O-JaCTHII.
[TnanerapHas Mozenb
aroma. [loctymnaTst
Bbopa. U3nyuenue u
TMOTJIOIIEHHE (POTOHOB
IIpU IIepexo/ie aToMa ¢
OJIHOTO ypPOBHS
SHEPruu Ha JPYrou.
Bugs! criekTpos.
Crektp ypoBHei
SHEprUH aToMa
BoJlopoza. BonHoBbIe
CBOHCTBA YacTHII.
Bonns ne bpoitns.
KopmyckymnsipHo-
BOJIHOBOM JIyajiu3m.
CrioHTaHHOE U
BBIHY)KJICHHOE
H3Ty9eHUeE.
TexHuueckue
yCTpOMCTBa U
IIPAKTUYECKOE
IIPUMEHEHNUE:!

(GHU3NYECKHUX BEJIMYMH: CKOPOCTH 3JICKTPOMAarHUTHBIX
BOJIH, [UIMHA BOJIHBI M YacTOTa CBETa, JHEPrHs H
umIyisc GoToHa

Nzyuenue momenu omnbita Pesepdopna. IIposemenue
SKCIIEPUMEHTA 10 HAOIIOICHUIO TUHEHUaTOro CIeKTpa.
OrneHka a0COJIFOTHBIX u
MOTPEITHOCTe HM3MEpeHUH (PU3MYSCKUX BEIHYUH.
W3yuyenne moxpenn atoma: TomcoHa, IUIaHETApHOU
MoOzIend aToMa, Mojaenu artoMa bopa. H3ydenue
CIEeKTpa YpOBHEH SHEprmM aToMa  BOJOPOIA.

OTHOCHUTCJIbHBIX

OObsicHeHHEe  TPUHLUIOB JACHCTBUS W YCIOBHU
0e30IIacCHOTO0 MPUMEHEHHsS CIEKTPOCKOIla, Jasepa,
KBAHTOBOTO KOMIIBIOTEpA. PellleHne KauecTBEHHBIX
3aa4 C  ONOpPOM  HAa  U3YYEHHBIE  3aKOHBI,
3aKOHOMEPHOCTH ¥ (U3MUYECKHE SIBJICHUS MO TeMe
«Crtpoenne aroma» PacnoszHaBanme QHU3NIECKUX
SBICHUH B Y4YeOHBIX ONBITAX: BO3HUKHOBEHHUE
JIMTHEWYaTOro CHEKTpa M3JIydeHHs. AHalU3 KBaHTOBBIX
MIPOLIECCOB U ABICHUN C HCIOJB30BAHUEM IOCTYJIATOB
bopa

bubanoreka [JOK
https://m.edso0.ru/7f41c97¢c

Poccuiickas snekTpoHHas
IKOJIa
https://resh.edu.ru/subject/le

sson/5845/start/151635/

[IpuBneucHre BHUMAHUS
oby4aromuxcs K
[ICHHOCTHOMY  acCIIeKTy
W3ydaeMbIX Ha YpOKax
SIBJICHUH, IS
TIPOIOJDKECHUS
(hopmupoBanus
NO3HABAMEILHBIX
unmepecos 8  PpAasHbIX
npeomMemHuulx  00aACmAX
c YUemom ceoux
unmepecos,
cnocobrocmell,
docmudiceHuil.


https://m.edsoo.ru/7f41c97c

4.3

AToMHOE
STIPO

CIIEKTpaJIbHBIHN aHaIN3
(cnekTpockom), 1asep,
KBAHTOBBIIl KOMIIBIOTEP

OKCIIEpUMEHTEI,
JIOKa3bIBAIOIIIC
CJIO’KHOCTB CTPOCHUS
smpa. OTKpBITHE
panoaKTHBHOCTH.
Oneitel Pesepdopna mo
OTpENIEICHUIO COCTaBa
PaZNOAKTUBHOTO
uznyuenusi. CBoicTBa
anb(a-, 6era-, raMMa-
n3nydeHns. Biousaue
PanoaKTHBHOCTH Ha
KHBBIE OPTaHNU3MBI.
OTKpBITHE IPOTOHA U
HelTpoHa. HyknonHas
MOJIeNb Afpa
I'efizenbepra-
WBanenko. 3apsa saapa.
MaccoBoe yucino sapa.
Uzotomnsl. Anbda-
pacnaja. DIeKTPOHHBIH
1 TTIO3UTPOHHBIN Oera-
pacman.
lammausznyuenue.
3aKoH paJ0aKTUBHOTO
pacnama. DHeprus
CBSI3U HYKJIOHOB B
anpe. SInepHble CUIIBL.
Jedext macchl sapa.
SnepHble peakyy.
Jlenenue u cuHTE3
saep. SnepHbiit
peakrop.

Hzydenue JKCHEPUMEHTOB, JIOKa3bIBAIOIINX
CIIO’)KHOCTh CTPOEHHUS aTOMHOro siapa. HccrnemnoBaHue
TPEeKOB dacTHIl (M0 TOTOBBIM  (oTorpadusim).
W3yuenue sanepHbIX CUil, SOEPHBIX PEAKLUM CUHTE3a U
pacmajga,  TepMOSIEPHOrO  cuUHTe3a.  [3ydeHue
HYKJIOHHOW Mozenu snpa ['eiizeHOepra-lBaneHko.
OObsICHEHHE YCTPOMCTBA M NPUMEHEHHS J03UMETpa,
KaMepsl BunbcoHa, sAepHOrO peakTopa, AaTOMHOI
OoMObl. Pemenue 3azau ¢ OHNOpOH Ha IOJy4YCHHbBIE
3HaHUS, B T.4. O 3apaJe M MacCOBOM 4YHCIE sApa.
PacriosHaBanne (U3MUYECKUX SBICHHH B y4eOHBIX
OMBITaX M B OKpYXKAIOIIEH >XM3HHU: ECTECTBEHHAs H
HCKYCCTBEHHas
KBAaHTOBBIX SBJICHUI U MPOLECCOB C HCIOIb30BaHUEM

PaInOAaKTHBHOCTE. Omnucanue
(Gu3NYeCKUX BEJIMYMH: MEPUOJ MOJypacnaja, SHePrus
CBSI3M aTOMHBIX sjep, AedekT maccel sapa. AHanu3
MIPOIECCOB U SBJICHUH C UCIOJb30BAHHUEM 3aKOHOB H
MOCTYJIATOB: 3aKOH COXPaHEHUsI JJIEKTPUUYECKOTO
3apsAaa, 3aKOH COXpaHEHUs MacCOBOIO  YHCIA,
moctynatel bopa, 3aKOH pPagUoOaKTUBHOTO pacmaja.
Vuactue B pabote KpYTJIOTO cToJIa
«DyHIaMeHTalbHbIE  B3aUMOJAEHUCTBUS.  ENUHCTBO
¢usndeckoif  KapTHHBEI ~ Mupa».  Vcmonb3oBaHHE
WHPOPMALMOHHBIX  TEXHOJIOTHH LISt IIOHUCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMU U MPEICTABICHHS
nHGOpPMAIMKM IPH  TOATOTOBKE  COOOMIEHHWH O
MIPUMEHEHUH 3aKOHOB KBAaHTOBOH (DM3MKH B TEXHUKE U
TEXHOJOTHSAX, OKOJOTHMYECKUX AacleKTax sAepHON
SHEPTETUKH

Butnmoreka IIOK

https://m.edsoo.ru/7f41c97¢c

Poccuiickas snekTpoHHas
HIKOJa

https://resh.edu.ru/subject/le

sson/5909/start/48492/

N3yuenue TIpUHIMIA
paboThl Ppa3IHIHBIX
npudopoB u
MEXaHU3MOB, 49TO

MOMOXET  MPOIOJDKUTH
IKOI02UUECKOE
eocnumanue
npumenenue 3HAHUIL
ecmecmeeHHbIX HAyK OJis
PA3YMHO20,
bepesrcnugozo
NPUPOOONONL306AHUSL 8
ovimy,  obujecmeenHoM
npocmpancmee.

CIOCOOHOCTh OLIEHWUBATH
CUTyallll0 ¥ TPUHUMATH
OCO3HAHHBIE  PEIICHUs,
OpUEHTHUPYSICH Ha
MOpaJIbHO-
HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B
JIeATEeIIbHOCTH
y4€HOTr0;(1yXOBHO-
HpPaBCTBEHHOE
BOCIIMTaHUE)


https://m.edsoo.ru/7f41c97c

Hroro no paszeny

TepMmosIepHBIIl CUHTES.

[Ipob6nemb! u
MIEPCIICKTUBBI SICPHOM
JHEPIEeTUKH.
DKOJIOTHYECKHUE
ACTICKTHI SJICPHOM
SHEPTeTHUKH.
OneMeHTapHBIE
gacTUIbl. OTKPHITHE
no3uTpoHa. MeTto/ipt
HaOIIOAEHNUSA U
perucTpanuu

QJIEMCHTAPHBIX YaCTHUL.

OyH1aMEHTAJIbHBIE
B3aMMO/JICHCTBHS.
EnuHCcTBO (hrzuueckoii
KapTUHBI MUDA.
Texuuueckue
YCTpOMCTBA U
MIPaKTUIECKOE
[IPUMEHEHHUE:
JIO3UMETP, Kamepa
Bunbcona, sanepHblit
peakTop, aTOMHas
6omba

15

0

0

Pazgen 5. 9JIEMEHTBI ACTPOHOMHNU U ACTPO®PU3UKMU (7 yacos)

5.1

OneMeHTHI
aCTPOHOMH
1787}
actpodusu
K{

OTanbl pa3BUTHAL
ACTPOHOMUH.
IIpuknannoe u
MHPOBO33PEHYECKOEC
3HAYCHUE aCTPOHOMHUH.
Bun 3Bé3aHOrO HebAa.
Co3Be3 s, SipKue
3BE3/IBI, TUIAHETHI, UX

[oxroroBka cooOmeHuit 00 23Tamax  pa3BUTHS
ACTPOHOMHH, O TMPHUKIAJAHOM M MHUPOBO33PEHUYECKOM
3HAYCHUU aCTI)OHOMI/II/I, (6] METOodax HOJ'IyquI/Iﬂ
HaquBIX aCTpOHOMI/I‘IeCKI/IX 3HaHI/II\/’I, OTKpLITI/ISIX B
COBPEMEHHOW acTpoHOMUU. M3ydeHHe COBPEMEHHBIX
HpeIICTaBHeHI/Iﬁ 0 l'lpOI/ICXO)KlleHI/II/I U DBOJIIOIIUH
3BE3I.

paauorajJakTuk M KBa3apoB. HSy‘lCHI/IC JABWXCHUSA

ConHua w MN3yuenne TUIOB TIallaKTUK,

Bubnmoreka IJOK
https://m.edsoo.ru/7f41c97c

Poccuiickas 351eKTpoHHAs
mKoJa
https://resh.edu.ru/subject/le

sson/1545/start/

®opMupoBaHue
JIUYHOCTH, 00Jaaaromei

Npe/ICTaBICHUEM 0
COBPEeMEHHOU  HAYYHOU
KapmuHe mupa,

O00CMUIICEHUAX HAVKU U
MexHuKu,
apzymMeHmupoBaHHo


https://m.edsoo.ru/7f41c97c

BUAMMOE JIBHIKCHHE.
ConHevHas cuctema.
Connue. ConHeuHas
aKTUBHOCTE. MICTOUHHK
sHepruu ConHLa U
3BE3/1. 3BE3IBI, UX
OCHOBHBIC
XapaKTCPUCTHKH.
Huarpamma
«CTIEKTPANBHBINA KIacc
— CBETHMOCTBY. 3BE3IbI
TJIaBHOM
MOCJIEI0BATEIILHOCTH.
3aBHCHMOCTh «Macca —
CBETUMOCTBY JIJISI 3BE3]I
TJIaBHOM
MOCJIEI0BATEILHOCTH.
Baytpennee cTpoeHme
3B&31. COBpeMEHHBIE
MIPeCTaBICHUS O
MIPOUCXOKACHUH U
sBojonru CoJIHIIA U
3B€3/1. DTambl )KU3HU
3BE€31. Mneunsliii [Tyt
— Hamra ["amakTuka.
Tlonoxenue u
nerokenre CollHIIa B
Tl'anakTuke. Tumb
rajaKTHK.
PagvoranakTuku u
kBazapsel. UEpHbIC
IBIPBI B sIpax
rajakTuk. Bcenennas.
Pacmmpenue
Bceenennoii. 3akoH
Xab6ma. Pazberanue

HeOECHBIX TeJl, DJBOJIONUH 3BE31 U BceaeHHOM,
MPOLIECCOB, MPOUCXOASAIIMX B 3BE3AX, B 3BE3NHBIX
CUCTEMaX, B MEXTalIaKTHUeCKOH cpene, MacmTabHOI
CTpyKTyphl Bcenennoif. OOBsICHEHUE pacIIUpEHUS
Bcenennoit Ha ocHOBe 3akoHa Xa0O0ma. [Toaroroska k
OOCYXJICHUIO HCPENICHHBIX MpPOOJIEeM acTPOHOMHH.
[IpoBenenne HaOMIOACHUI HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTIpeNleNIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha
KOHKpPETHYIO JaTy: OCHOBHbIE co03Be3iusi CeBEpHOro
noaymapus U Apkue  3BE3abl.  [IpoBenenue
HaOmoneHnit B Teneckon JlyHbl, mimaHeT, MiedHoro
IIytn. VYuactue B JHCKYCCHM O HEPELIEHHBIX
npo0iemMax acTpOHOMHHU

svipasicaioujeti
NnoHuManue 3HAYeHUs
Hayku 8 HCUBHU
poccutickoeo obuecmea,
obecneyeHuu e2o
bezonacrnocmu,
2YMAHUMAPHOM,
COYUANbHO-
OKOHOMUYECKOM
pazeumuu Poccuu.



Hroro no pazneny
Paszen 6. OSOBIIATOIIEE TOBTOPEHME (4 uaca)

6.1

0060061210
mee
MOBTOPEHH
e

raJlakTuk. Teopus
Boneiioro B3pbIBa.
PenukroBoe
U3ITydeHue.
MacmrrabHast
CcTpykTypa BeenenHoi.
MeraranakTuka.
Hepeménneie
IPOoOIEMBI ACTPOHOMUH

0O60061ICHNE u
CcUCTEeMaTH3aIHs
coiepKaHusd pas3iesioB
Kypca «MexaHuKay,
«MonexymnspHas
¢u3nka u
TePMOANHAMHUKA,
«DNMEKTPOANHAMHKA,
«KonebaHust 1 BOJHBI,
«OCHOBBI CHEIATEHOM
TEOPUH
OTHOCHUTEJIbHOCTHY,
«KBaHTOBass (u3HKay,
«3NeMEeHThI
ACTPOHOMHH u
acrpodusukm».  Poip
(U3NKH U aCTPOHOMHU
B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOMH,
COLMAJIbHOMN u
STHYECKON chepax
JESITeIBHOCTH
YeloBeKa,  pojb |
MECTO 1007637197 SN 7

VYuactue B JUCKYCCUH O POJIU (PM3UKH U aCTPOHOMHH B
pasnmuuHbIX  cdepax  OEATENBHOCTH  YelloBEeKa.
IMoxroroBka cooOmieHnd o Mecte (usmIeckoit
KapTHHBI MUpa B PSIY COBPEMEHHBIX MPEACTABICHHUI O
TpUpoJe. BeimonHeHue y4eOHBIX 3a/1aHui,
JEMOHCTPHPYIOIIMX OCBOCHHE OCHOBHBIX MOHATHH,
(U3NIeCKUX BEIWYNH U 3aKOHOB Kypca ¢m3uku 10-11
KJIacCOB

bubanoreka [JOK
https://m.edso0.ru/7f41c97

c

[TonGop
COOTBETCTBYIOLIUX
TEKCTOB JJIs1 YTCHMUA,
3amad Uil pelICHHS,
MPOOJIEMHBIX CHTyallni
TUTS TIPOIOIDKCHHUS
ocmbicIeHus UeHHOoCmu
HAYy4YHO20 nO3HAHUA:
(hopmupoBaHUS HAGBIKOG
Kpumuueckozo
MbLULTEHUSL,
onpedenenus
00CmMoBepHOll  HAYYHOU
ungopmayuu u
Kpumuku
AHMUHAYYHBIX
npeocmaenenuil.

c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O
CO3HAHMS, ATHYECKOIO
MOBE/ICHUS;

(1yxoBHO-
HpPaBCTBEHHOE
BOCIIUTaHHE)


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

PesepsHoe
BpeMs

OBLIEE
KOJIMYECTB
O YACOB I1IO
[MTPOI'PAMME

aCTPOHOMHUH B
COBPEMEHHON Hay4HOH
KapTUHE MUpa,
3HaUCHHE
OnUcaTeIbHOM,
CUCTEMaTH3UPYIOIIEH,
00BSICHUTEIBHOMN u
IIPOTHOCTUYECKOM
GyHKOAH  QU3HUECKON
TEOpHH, pob
¢usnyeckoil Teopun B
(dbopMupoBaHUH
IIpEeCTaBICHUM 0
¢usnyeckoil  KapTUHE
Mupa, MECTO
(bu3MYECKOl  KapTHHBI
MHpa B OOIEM psgy
COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
TIpeACTaBICHUI 0
TIpUpoJIe
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METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTPOLECCA
1. OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YYEHUKA
1.®u3uka.10 kracc: yueOHUK aisi 00meo0pa3oBaTebHBIX OpraHu3anuii: 0a30BbIA U
yrayonenusiii yposau/ I'.S1. Msxumes, b.b.byxosnes, H.H. Corckuii. — M.: IlpocBenienue,
2020.
®usmka.l1 kmacc: yuyeOHUK s 001Ie00pa3oBaTEIbHBIX OpTaHW3aIui: 0a30BbIN U
yrayonenusiii yposau/ I'.5l. Mskumes, b.b.byxosues, B.M. Yapyrun. — M.: IIpocBerienue,
2020.
2. METOANYECKUE MATEPHUAJIBI AJ51 YYUTEJA

3. HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

1. bu6mmoreka LIOK https://m.edsoo.ru/7f416194

2. Equnoe coaeprkanue obriero oopazosanus https://edsoo.ru/

3. Komnexuus LIOP http://school-collection.edu.ru/

4. Poccuiickas amekTponHas mkodia https://resh.edu.ru/subject/lesson/

5. bank 3amanuii no ¢pyHKIMOHAIBHOM rpamMoTHOCTH. http://skiv.instrao.ru/bank-zadaniy/
6. Hayka netsim - BUpTyalnbHble 1a00paTopHbIe paboThI 10 Gu3uke 7-9 Ki1. (BUACOPOIUKU U

omucanus). http://virtuallab.by/publ/laboratornye_raboty/28

7. IntepaktuBHBIE JabopaTtopHbie pabotsr http://seninvg07.narod.ru/004 fiz_lab.htm

8. bank 3amanuii mo GyHKIMOHAIBEHOM rpaMoTHOCTH  https://media.prosv.ru/fg/

9. ®usuka I BCEX http://physica-vsem.narod.ru/

10. ®usuxka http://www.fizika.ru

11. ®u3uka B aHUMAIHAAX http://physics-animations.com

12. KnaccHas gusmuka http://knaccuas uznka
13. Tectsl 10 husmKe physics-regelman.com/
14. ETD, TUA www.ege.edu.ru

15. EI'D, TUA www.fipi.ru

4. MATEPUAJIbBHO-TEXHUYECKAS GA3A


https://m.edsoo.ru/7f416194
https://edsoo.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/
http://virtuallab.by/publ/laboratornye_raboty/28
http://seninvg07.narod.ru/004_fiz_lab.htm
https://media.prosv.ru/fg/
http://physica-vsem.narod.ru/
http://www.fizika.ru/
http://physics-animations.com/physics/cyrillic/waves.htm
http://www.ege.edu.ru/
http://www.fipi.ru/
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Ilpunoscenue 1

Kracc |

JHara

Wrorossie pe3ynbTaThl

Cnoco0 o1eHKn

Koumponvnvie pabomot / konuuecmso - 4

10

13.11.23 -
17.11.23

Kontponbnas padora o Teme «KunemaTuka. J[nHamMuka. 3aKOHBI COXpAaHEHHUS! B MEXaHUKE
Ilpeomemuvie pezyrvmamaol.

- pemaTh pacuETHBIC 3a]a9y C SIBHO 3aJaHHOM (pr3muecKoil MOAEIbIO, HCTIONB3Ys (PU3NIECKIE 3aKOHBI U
MPUHIMITEL, HA OCHOBE aHaJM3a YCJIOBHUS 33/1a4H BHIOUPATh (PU3NUECKYIO MOJIEIb, BEIICIATH (PH3HUECKHE
BEJIMYMHBI U POPMYIIBI, HEOOXOAUMBIE 7Sl €€ pelieHHs, MPOBOAUTH PacyEThl U OLICHUBATh PEabHOCTD
MOJTy4E€HHOTO 3HaYeHHsI (PH3MIECKON BETUINHEL,

- pelaTh KaueCTBEHHbIE 3a/1a4H: BHICTPAUBATh JIOTHYECKH HEMTPOTUBOPEUNBYIO IIETIOUKY PACCYKICHUN C
OIIOpO¥ Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUSL.

Memanpeomemmuvie pesynomamoi:

-[ToznaBarenbubie VY], 6a30BbIe TOTHUECKUE ACHCTBHA: BBISBIISTH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B
paccMaTpuBaeMbIX (PU3MYECKUX SIBJICHUSX.

TemaTuueckas oneHka
(MMCHhMEHHBIN TECTOBBIN
orpoc, MpakTuieckas padora
¢ mpubdopamu)

29.01.24-
02.02.24

KonTponbHas pabora o teme «MounekymsipHast puznka. OCHOBBI TEPMOAMHAMUKI.

IIpeomemmuvie pe3yrbmamoi:

- pemartk pacuyETHbIE 3aJa4H C SIBHO 331aHHON (U3HUYECKON MOJAENBIO, UCTIONb3Ys (PU3NUIECKUE 3aKOHBI U
MPUHLMIIBL, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4H BEIOMPATh (PU3NUECKYIO MOJIEIIb, BBIICIATE (PH3HUECKHE
BEJIMYMHBI U GOPMYIIbI, HEOOXOAUMBIE JIJIsl €€ pelieHH s, TPOBOIUTH PAcYEThl U OLICHUBATh PEaJbHOCTh
MOJTYYEHHOT0 3HaUeHHS (PU3NIECKON BEITMIHHBL;

- pemaTh Ka4eCTBEHHBIE 33/1a41: BRICTPAUBATh JIOTHYECKU HEITPOTHBOPEUMBYIO LETOUKY PAaCCYKICHHH C
OTIOpO¥ Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUSI.

Memanpeomemmuvie pesyromamoi:

-1mo3HaBatenbHele Y'Y /[, 6a30Bble HCCiieA0BaTEIbCKHUE ISHCTBUS: BISBIISTH IPUUNHHO-CIIEICTBEHHBIE
CBSI3U M aKTYaJIM3UPOBaTh 33a7auy, BBIABUIaTh TUIIOTE3y €€ PeLICHHS, HAXOAUTh apTyMEHTBI JUIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh NapaMeTPhl U KPUTEPHUH PEIICHUSL.

TCKYHIEU[ JAUarHoCTun4dccKasa
(mMcBpMEHHBIH onpoc, 3a1a4u
C pa3BEPHYTHIM PELLIEHUEM).

18.03.24-
22.03.24

KontponbsHas pabota 1o pasaeny "DnekTpocTaTuka'.

IIpeomemmuvie pe3ynomamal.

- pemarth pacu€THbIE 3aJa4H C SIBHO 3a1aHHON (U3MYECKON MOAEIBIO, UCTIONb3Ys (PU3NUECKUE 3aKOHBI 1
MIPUHIIMITEL, HA OCHOBE aHaJIM3a YCIIOBHUS 33/1a4H BHIOUPATh (PU3NUECKYIO MOJIEIb, BEIICIATh (PU3MUECKHE
BEJIMYMHBI U POPMYJIBI, HEOOXOANMBIE 17151 €€ pelIeHHs, TPOBOIUTH PACUETHI U OLICHUBATh PEaIbHOCTh
MOJTYYEHHOT0 3HaUeHHs (PU3NUECKON BEIINIHMHBL;

- pemaTh Ka4eCTBEHHBIE 3a[au: BHICTPANBATh JOTMYECKH HETIPOTHBOPEUHBYIO IIETIOYKY PACCYKICHUH C
OIIOpO¥ Ha N3yUYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKHE SBICHUSL.

Memanpeomemmnule pe3yromamoi:

-[ToznaBarenbHbie YY1, 6a30BbIe IOTHUECKUE ACHCTBHS: BBISIBISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B
paccMaTpUBaeMbIX QH3MYECKHX SIBIICHHSIX.

TemaTtnueckas OlleHKa
(MMCHMEHHBIN TECTOBBIN
OIIPOC U 3aJlaHus 110
MaTepuaiaM TeKCTa)




29.04.24 -
03.05.24

Hroroast KOHTpoOJIbHAS padoTa.

Ilpeomemmvie pezyrvmamal.

- pemaTh pacYETHBIC 33J]a4H C SIBHO 33JJaHHON (PU3NUECKON MOJICIIBIO, UCTIONB3Ys (DU3HUSCKUE 3aKOHBI U
MIPUHIIMITEL, HA OCHOBE aHAJM3a YCIOBHUS 3a/1a4H BLIOUPATh (PU3UIECKYIO MOJIEIb, BEICIATh (PU3MUECKIE
BEJIMYMHBI U POPMYIIBI, HEOOXOUMBIE TSI €€ pelieH s, MPOBOIUTH PACUETHI U OIICHUBATh PEalbHOCTh
MOJTyYEHHOTO 3HAYCHHMSI (PU3MUECKOM BETUUHHEI,

- pelaTh KAYeCTBEHHBIC 3aJ[a4i: BHICTPAMBATh JJOTMUECKU HEMPOTUBOPSUYHBYIO IIETIOYKY PACCYKICHUH C
OTIOPO¥ Ha N3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (H3HUYCCKHE SBICHUSL.

Memanpeomemmnule pe3yromamoi:

-no3HaBarenbHble Y'Y ][, 6a30BbIe HCCICIOBATEIBCKUE IEHCTBUS: BBISABIISATH IPUYHMHHO-CIIC/ICTBCHHBIC
CBSI3U M aKTYAIM3UPOBATh 337124y, BBIJBUTATh THIIOTE3Y €€ pEellICHHSs, HAXOAUTh apTyMEHThI JUIsI
JIOKA3aTeNIbCTBA CBOMX YTBEPKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTECPHH PEIICHUSI.

TemaTnueckas oLieHKA

(MMCBMEHHBIHN OIPOC, 3a1a9n
C Pa3BEPHYTHIM pELICHUEM U
3JIEMEHTaMH TECTUPOBAHHSI. )

Koumponvnvie pabomvi/konuuecmso- 5

11

6 "Henmens
09.10. -
13.10.

Kontponbnas padota o Teme « MarauTHoe mnosie. DIeKTPOMarHuTHas HHIYKLIUS.

IIpeomemmuvie pe3ynomamal.

- pemarth pacu€THbIE 3a]]a9H C SIBHO 331aHHON (PM3HYECKON MOJIENBIO, UCTIONB3YS (PU3NUECKUE 3aKOHBI 1
MPUHIMITEL, HA OCHOBE aHaJM3a YCIOBHUS 33/1a4H BHIOUPATh (PU3NUECKYIO MOJIEIb, BEIICIATH (PH3HUECKIE
BEJIMYHMHBI U GOPMYJIBL, HEOOXOAUMBIE IS €€ pelIeHHs, IPOBOIUTH PACUETH U OLICHUBATh PEaTbHOCTh
MOJTYYEHHOT0 3HaueHUS (PU3NIECKON BEITNIUHBL;

- pemaTh Ka4eCTBEHHBIE 3alau: BEICTPaUBaTh JOIMUYECKH HETPOTHBOPEUHBYIO LIEMIOYKY PacCyKIeHUH ¢
OIIOpOY Ha N3yUYCHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS,

- KPUTUYECKH aHAJIM3UPOBATH MTOJIyYaeMy0 HHPOPMALHIO.

Memanpeomemmuvie pesyromamoi:

-IToznaBarenbHble Y'Y/, 6a30BbI€ IOTHUECKUE ACHCTBUS: BBISBISATH 3aKOHOMEPHOCTH U POTUBOPEYHS B
paccMaTpuBaeMbIX (PU3MYECKUX SIBJICHUSX.

TemaTtnueckas oreHKa
(MMChMEHHBIN TECTOBBIN
OIPOC U 33JIaHUS 10
Marepuaigam TeKCTa)

13 Henens
05.12.-
09.12.

KouTposnbHas pabora «KoseOaHus 1 BOJTHBI.

Ilpeomemmvie pezyrvmamuol.

- peuiath pacuETHbIC 33]1aUH C ABHO 3aJaHHON (HU3MUYECKON MOJIENBIO, HCTIONB3Ys (GU3UUCCKUE 3aKOHBI 1
MPUHIIMITBL, HA OCHOBE aHAJM3a YCIOBHUS 3a/1a4H BRIOUPATh (PU3NUIECKYIO MOJIEITb, BBIICIATh (PHU3HUECKHE
BEJIMYMHBI U POPMYIIbI, HEOOXOAUMBIE JIJIs1 €€ pelieHH s, POBOINTH PacyEThl U OLICHUBATh PEabHOCTh
MOJYYCHHOT0 3HaUCHUS (PU3UUCCKON BEITNIHMHBL;

- pelaTh Ka4YeCTBEHHBIC 33J[a4i: BHICTPANBATh JIOTHUECKU HEPOTUBOPEUYHUBYIO IIENIOYKY PACCYXKIACHUH C
OHOpOﬁ Ha N3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTU 1 (1)H3H‘ICCKI/IC SIBJICHUSA,

- KpUTHYECKH aHAJIM3UPOBATh MOJyYaeMyI0 HHGOPMAIIHIO.

Memanpeomemnule pe3yromamoi:

-nio3HaBarenbHble Y'Y ][, 6a30BbIe HCCIeI0BaTEIbCKUE IEHCTBHUS: BBISABIISATH IPUYUHHO-CIIC/ICTBEHHBIC
CBs3U U aKTyaJIU3UPOBATh 3aJiavy, BbIABHUI'aTb T'HIIOTE3Y eé PEeICHUA, HAaXOAUTb apryMEHThI JJIA
JIOKa3aTelIbCTBA CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTESPHUH PEIICHUSL.

Texyimas AuarHocTuyecKas
(MMCbMEHHBIH onpoc, 3a1a4u
C pa3BEPHYTHIM pEIICHUEM).

20 Henens
29.01.-

KonTponbHas padora «Ontuka. OCHOBBI CIIEIUATILHON TEOPHH OTHOCUTEIBLHOCTHY.
Ilpeomemnsie pesyrvmameoi:
- pemaTth pacyETHBIC 33/1a4H C SIBHO 3aJaHHON (PM3UYECKON MOJICIIBIO, UCTIONB3Ys (DU3MUYSCKUE 3aKOHbI U

Temaruyeckas oLieHKa
(MMCHhMEHHBIN TECTOBBIN




02.02.

MIPUHIIMITEL, HA OCHOBE aHAJIM3a yCIIOBHS 3a/1a4H BEIOMPATh (PU3MUECKYIO MOJEIh, BEIACTATh (PHU3UIECKHE
BEJIMYMHBI U (OPMYITBI, HEOOXOAUMBIE JUIA €€ pelIeHNs, IPOBOJUTH PAacU€Thl U OLIEHUBATH PEaTbHOCTh
MOJTyYEHHOTO 3HAYCHHMSI (PU3MUECKOM BEITUYUHBI,

- pemaTh Ka4YeCTBEHHBIC 3a7]au: BEICTPANBATh JOTHYECKH HETIPOTUBOPEUHBYIO IIETIOYKY PACCYKICHUH C
OTIOPO¥ Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUYECKHUE SBICHUS;

- KpUTHUYCCKH aHAJIM3MPOBATH MOIYy4YaeMyI0 HHGOPMAIHIO.

Memanpeomemmnule pe3yromamoi:

-ITo3naBarensabie YY1, 6a30BbIC JIOTHYECKHUE TCHCTBHS: BRIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B
paccMaTpuBacMbIX (DU3HUECKUX SBIICHUSIX.

OMPOC U 33JIaHUs 110
MaTepuaiaM TeKCTa)

30 Henensa Htorosas KoHTponbHAS paboTa. Temarudeckast olieHKa
22.04. - Ilpeomemmnvie pesynomamei: (MMChMEHHBIN OIPOC, 3a7a4u
26.04. - pemath pacyETHBIC 3aJa491 C ABHO 3aJaHHOM (PM3HYECKOM MOJIETIBIO, HCTIONE3Ys (PU3UYECKUE 3aKOHBI U | ¢ Pa3BEPHYTHIM PELICHHEM 1

MPUHIMIIEL, HA OCHOBE aHAJM3a YCIOBHUS 33/1a4H BHIOUpATh (PU3NUIECKYIO MOJIEIb, BELICISITH (PHU3MUECKUC 3JICMEHTAMH TECTHPOBAHNSL. )

BEJIMYMHBI U POPMYIIBI, HEOOXOAUMBIE 7Sl €€ pelIeH s, TPOBOIUTH PacyEThl U OLICHUBATh PEaJbHOCTh

MOJTy4E€HHOTO 3HaYeHHsI (PH3MIECKON BETUINHEL,

- peliaTh KAYECTBEHHBIE 3a/1a4i: BEICTPAUBATh JIOTHYECKHA HEITPOTHUBOPEUYMBYIO LIETIOUYKY PACCYKICHUN C

OHOpOfI Ha N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTU 1 (I)I/BI/I‘-ICCKI/IC SABJICHUS.

Memanpeomemnsbie pe3ynvmamol:

-no3HaBartenbHble Y'Y ][, 6a30BbIe HCCIeT0BaTEbCKUE IEHCTBHUS: BBIABISATH IPUIUHHO-CIIEICTBEHHBIE

CBs3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIABHUI'aTb T'HIIOTE3Y eé pelICHUA, HAXOJUThb apryMCHTBI JJIA

JIOKa3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh MapaMETPBI U KPUTEPHUH PEIICHUSL.
33uHenens KonTponbHas pabora «neMeHTB aCTPOHOMHH U aCTPO(PH3UKIY. TemaTuueckas olieHKa
13.05. - IIpeomemnvie pesynomamoi.: (TMCHhMEHHBIN TECTOBBIN
17.05. Iloznaseamenvuvie Y'Y/, 6azoevie ucciedosamenbckue 0eucmeus: OIIPOC U 3aIaHMS TIO

- YMETh MIEPEHOCUTh 3HAHUS 110 PHU3HUKE B MPAKTHYECKYIO 00JIACTh KU3HEACATEITbHOCTH;

-yMeTh HHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEAMETHBIX 00JIacTeH

Paboma ¢ ungpopmayueti:

- OLIEHUBATD JOCTOBEPHOCTH HH(POPMAIINH;

Pecynamusnvie YVJI, camoopeanuszayus: caMOCTOSATENILHO OCYIIECTBIIATH MTO3HABATEIBHYIO
JESITENIBHOCTD B 001aCTH (DU3UKK M aCTPOHOMMH, BBISBIIATE TPOOJIEMBI, CTABUTEH B (HOPMYITHPOBATH
CcOOCTBEHHBIC 3a]Ia4H.

MaTepurajiaM TCKCTa




