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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yJabTaTaM OCBOEHHUS OCHOBHOMU
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DT'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCITUTAHUS M KOHIIETILIMY MPETNoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHBIX opraHuzauusx Poccuiickoir  @enepauuyu, pealu3ylollUX  OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh pea3allii MEXKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamMu. B Hell ompenensroTcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIuero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHUS Kypca (PU3UKH: TMUYHOCTHBIE, METANIpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU HAa 0a30BOM YpOBHE, B TOM UYHCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepkanue yueOHoro npeamera «dusnkay 1o rogam oOydeHuHs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaroIleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XumHel, ouonorue, ¢usmueckoi reorpadueit u acrpoHomuei. Mcnonp3oBaHue W aKTHUBHOE
nprUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEpreTuKH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOICTBaMHU U Apyrux. M3ydyeHne Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B OPMUPOBAHUE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHBII METOJ] MO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUM.

B ocHOBY kypca (u3ukH 17151 yPOBHS CpelHEro o0Iiero oopa3zoBaHus MOJIOKEH Psl Uiei,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (QOpMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanysi IpeAnoyiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHuuana Gu3nueckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIEeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pus3muku npenmnosaract 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.



Hoesn sxonocusayuu peanusyeTcs MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJEp)KaHMUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXKe 00CyX AeHUs Ipo0IeM pallMOHAIBHOIO IPUPOIOIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.
CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3WKH Ha yYpOBHE CpeaHero oOmero oOpa3oBaHUS
ABISIOTCS  (u3udeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢Gu3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W INPUHLIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN 1T0IX0/] B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3alUK 3KCIIEPUMEHTAIBHON JIesTebHOCTH o0yvarommxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (PU3UKE OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paboT. BelaeneHue B ykazaHHOM InepeuHe J1a0opaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJIQZCHUE OOYYaAIOUIMMUCS YMEHHUSMH IPOBOAUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHKE YAENsSETCS PELISHUIO0 PacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SBISIFOTCS 3a/1a41 C SIBHO 3aJJaHHON (PU3MUECKOW MOJETIBIO,
MO3BOJISAIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOT'O pa3jena Kypca,
TaK M MHTErpUpys 3HAHUS M3 DPa3HbIX pasfenoB. s KadecTBEHHBIX 3ajjay MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWsl (PU3MUECKUX SBJICHUM U TPOLECCOB B
OKpYyXarollel >KU3HHM, TpeOyromue BblOOpa (uU3MUeckol MoJenu s CUTyallud HpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
OCHOBHBIMU LIENISIMU U3Y4€HUs GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:
e (dopMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYalOUIMXCA K HAyYHOMY H3YYEHUIO
HOPUPOIBI, pA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUH O HAy4yHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa M3y4YEHUs] OCHOB CTPOEHUS
MaTepuu U pyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHHS C UCIIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTH.
Jloctumxenune 3TUX Iiesiell oOecrieuynBaeTCsl pelIeHHeM CIEAYIIUX 3ajad B Ipoliecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:
e MpuoOpeTeHrne CUCTEMBbl 3HaHUN 00 O0ImKX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (PU3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHME YMEHMHA TNPUMEHATH TEOPETHYECKHE 3HAHMS s OOBSICHEHUS
(Gu3nUecKux SBIEHUH B MNpHUpPOJIE M JUIsl NPUHATUS NPAKTUYECKUX pEIIEeHUH B
IMOBCEAHEBHOM KU3HU;



® OCBOCHHME CIOCOOOB pEIIEHHUS Ppa3IUYHbIX 3aJad C SIBHO 3aJaHHOW (U3NYECKOM
MOJIEJIbI0, 33124, TIOJPa3yMEBAOIINX CAMOCTOSTEILHOE CO3AaHNe (PU3NIECKON MOJICIIH,
aJICKBaTHOW yCIIOBUSIM 3aJ1auu;
e MoHUMaHWE (U3MYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;
® OBJQJICHUE METOJAAMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS W MPOBENCHUS (PUINUCCKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanud  HHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;
® CO3JaHUE YCIIOBUH JJISl pa3BUTHsI YMEHHM MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM
JESTCIIbHOCTH.
Ha w3yuenue ¢usuku (06a30BBI YPOBEHb) Ha ypOBHE CpEAHEro OOIIero oO0pa3oBaHUS
otBoauTcs 136 yacoB: B 10 kiacce — 68 yacos (2 daca B Henenio), B 11 kimacce — 68 yacos (2 daca
B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT 0 MO3HAHMS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU cUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuueliHoe naBmxeHue. J[BH)keHHE MaTepuaibHOM TOYKM TIO OKPYKHOCTHU C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
oOpaiueHus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4ecKkne yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPSJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UILUTFOCTPAINS KWHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBYXKCHHUS C IIEJIBIO OTPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 3a MOCJIeI0BAaTEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JBH)XEHHUH C HayalbHOM CKOpPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [1711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent tpenus. Cuia conpoTUBICHUS MIPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPHUMEHEHHE: NOIUIMIIHUKH, JBUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXHHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tejla. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas SHEpPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yuenune aOCONMIOTHO HEYNPYroro yiapa C MOMOIIBIO JABYX OJHWHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE 00OCHOBaHHUE.
Bbpoynosckoe apuxenue. Judysus. Xapakrep ABUKEHHs U B3aUMOAEHCTBHS YaCTHUL] BELIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TNl U 00BICHEHUE CBOMCTB BELLIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mognenbs uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETHUECKOH TEOpHH
ujeanpHOro rasa. AOCOJIIOTHas TeMmIepaTypa Kak Mepa CpeqHell KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B UAcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpeacTaBieHuEe M30IMPOLECCOB: M30TEPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS pa3peXEHHOr0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJEaNBbHOrO0 raza. Buael Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKLINS, U3TydeHHE. Y AeIbHas
TEII0EMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTs MpoieccoB B MpUpoe.

Tennoble MamuHbl. [IpuHIMIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIu10BbIX MamuHax. KoadgdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KOA(PUITMEHT TI0JIE3HOTO IEUCTBHS. DKOJOTUUECKHE MPOOJIEMBI TEIIIOIHEPTETUKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEWCTBUEM C)KAaTOT0 BO3yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB KPUCTAILTIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUA COBPCMCHHBIX MATCPHUAIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYITPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKud  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun sanexkrpoctarndeckoro nois. [lorenuunan. Paznocts notenimanos. [IpoBoanuku
U JUDJIEKTPUKU B JJIEKTPOCTATUYECKOM IToJie. JIusnekTprudeckast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.



[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON TPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH [xxoymns—JIenna. MOmHOCTD 37EKTPUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DJNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPUOOPHI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUcCoIanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
[Tna3ma.

TexHu4YecKre ycTpoCcTBa U MPAKTHIECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3ydyenne kypca ¢usumku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COZICPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTuKd, OHWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nuddysus, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

Teoepachusi: BTaXXHOCTH BO3IIyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJMIIBHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIYUYEHHSI COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJICKTpOHArpeBaTeibHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBAHHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTrHa TMHUI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIYKIUU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBIEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHXKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKILHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapazes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHAYKIUU B IPOBOJHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOIBMIKYILAS CUJIA CAMOMHAYKLIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABUKYILEH CUJIbI MHAYKIIMU OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AJIEKTPOMArHUTHON UHIYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MexXaHWUYeCKHe Kojebanus. [apmonmueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBITI MasTHUK.
Marematuueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuii. [IpeBparienre snepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennbIii Tok. CUHYCOMIANBbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUUIECCKOW SHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBAa M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

HabGnronenue 3aryxaronux Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcmumorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKA W HamlpsbKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUH PE3UCTOpA, KaTYIIKM UHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMEeHHOrO0 TOKa B IEMH U3 IOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAacHUMHbIE 60IHbL

MexaHuuyeckue BOJHBI, yciaoBHs pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BonHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepenuuss u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS H3JIy4€HHUsS JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana »IeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 37eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKaIoUIe cpebl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoOCTPaHEHHUE OMEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CoxHbIN cocTaB 6eoro cera. Lper.



ColOuparonue W paccewBaromue JHH3BL. ToHKas nuH3a. DOKycHOE paccTosHuEe |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cera. [udpakuumonnas pemérka. YciaoBue HAOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHImu cBera.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJSI CKOPOCTM CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna 1 porospdexra. «Kpacnas rpanunay porosddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M MpPAKTHUECKOE MpPUMEHEHHe: (POTOdaeMeHT, (POTOmaATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue n mornomenue GoTOHOB IpU MEPEXOE aroma ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalnu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJIbHbIA AaHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paquoakTUBHOCTU Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBA3U HYKJIOHOB B sape. SnepHble cuibl. JlegekT maccsl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€T4rK HOHU3HUPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oransl pa3BUTHs aCTPOHOMUH. [IpHKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUHU.



Bup 3Bé3anoro Heb6a. Co3Besnus, sipkue 3BE3/1bl, INIAHETHI, UX BUJUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKU. JlMarpaMmma «CIeKTpajlbHbIN KI1acC — CBETUMOCTbY. 3BE3/1bI INIABHOM
IIOCJIEI0BATEIBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUld  3BE3]  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, mianet, Mnegnoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMHHU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poOib (PU3HYECKOW TeopuH B (OPMHUPOBAHHUU TPEICTABICHUH O
¢buznyeckoil kKapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€il C KypcamMu MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJIHBIE 3JEMEHTAPHBIX ()YHKIIHIA,
MPU3HAKU TI0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexTpuueckue sIBICHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJLIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
WHIYKIIMOHHAs TIe4b, pajap, pPaadoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BATEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIESTENBHOCTh B HMHTEpECax TIPa)<JIaHCKOTO OOIEeCTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AECATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (U3MKOM M TEXHUKOW, YMEHHE COBepIlaTh OCO3HAaHHBIN BbIOOp Oynymied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYIbTYphl, OCO3HaHHME TIJ00ATBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIlupeHHe OIbITa JEATENbHOCTH HSKOJIOIMUYECKON HAIpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh UHIMBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKne AeiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKH MOCIICICTBUI I TSILHOCTH,

KOOPJMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU y4EOHO-UCCIICIOBATEIBCKON M MPOCKTHOW JCSITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHJIAMHU JISATSIBHOCTH IO TOJTYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIIHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIIHSIX, B TOM YHCJIC IPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTYMEHTHI JJTS J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 3a/1aUl B 00Pa30BaTEIHLHON JACSITSILHOCTH, B TOM
YUCIIe TP N3YICHUH (DHU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATh IOHMCK, aHaJIM3, CHUCTEMATH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHM3allMOHHBIX 3aJdad C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HTHPOPMALIUH U 1IeJIEBOW ayTMTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY MPEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallui U CMAr4aTh KOH(MIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEJEHUE B pA3JIUYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MMO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTaTOB JACITCIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHKEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOSHHSI MIPOTPaMMbl IO (PU3HKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIMOHAILHON C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAayyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TE€XHOJOTHH, B IPAKTHYECKON
JNeITEeILHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JBUKEHHE [0 OKPYHOCTH, MHEPLUS, B3auMoielicTBue Tel, Tuddy3us, OpoyHOBCKOE JBUKEHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHUE JABJICHMs ra3a IIPU €ro HarpeBaHUU B 3aKPbITOM COCYAE, CBA3b
MEXJy MapamMeTpaMu COCTOSHMS Tra3a B H30Ipolleccax, dJEKTpU3alus Tej, B3aHUMOJCiCTBHE
3apsoB;



OINKCBIBATh MEXAHMYECKOE JBMIKEHUE, MCIOJIb3Ysl (PM3NYECKHE BEJIMYHMHBI: KOOPAUHATA,
IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUJIa, UMIIYJIbC Tejla, KUHETUYecKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMBIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMILIBI, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOLINE NAHHYI (U3UUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpPEIHEKBaJpaTH4HAs CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uxX OOO3HAYEHMS M EIUHMIBL, HAXOAUTH (OPMYIbI, CBA3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUHUAIOB; IPHU OINUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTrHH TETUIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTrO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIpaXKEHUE U YCIOBUS (TpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEA0BAaHHIO (DU3MYECKUX SBJIEHUI W MPOLECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILIECTBIISATh MpPSIMbIE W KOCBEHHBbIE H3MEpPEHHs (U3UYECKUX BEIWYHMH, TNPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMUMHAMU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEpEeHUl, NP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTAaThl MOTY4EHHOU
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIEN0BATEIbCKOM UM  TNPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBI0, HCIONIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIB], HA OCHOBE aHaJIN3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATH (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pEeLIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3UUECKON BEIIMUHHBI,



peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEUHUBYIO IIETIOUKY
paccyXIeHU C ONOPO HAa N3YyUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
NOMYJSIPHOM MHGOpMAIUU, TOTYYEHHON U3 PA3INYHBIX HCTOYHUKOB, KpUTHUECKH aHAJTM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (U3KKE B MOBCEAHEBHOM KU3HU JIsl OOECTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
TPYONbl, palMoOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 kJjacce npeaMeTHbIEe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTh U €AMHCTBO (PU3UUYECKOM KapTUHBI MUPA,

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOIEcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
WHAYKLINS, JAEWCTBUE MAarHUTHOTO IIOJIsI HA TPOBOJHUK C TOKOM U JIBWXKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMArHUTHbIE SBICHUS (IIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Moiis, cuia Ammnepa, cuia JlopeHna, MHIYKTUBHOCTD
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICT MCIONB3YEMbIX BEIMYMH, UX O00O03HAueHWs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€MHMIIBI, YKa3bIBaThb (OPMYJbI, CBS3BIBAIOLINE NAaHHYIO (DU3UYECKYI0 BEIUYHMHY C APYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM  HMHAYKLWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsAja, 3aKOH COXPAHEHHUsS MacCOBOTO YHUCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
IPUMEHUMOCTH;

OTpe/IeNATh HAaIpaBJICHWE BEKTOpA MHAYKIMM MArHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (QopmMyIupoBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOUpATh ONTUMANbHBIA CHOCO0 H3MEpPEeHUs M HCMIOJIb30BaTh H3BECTHBIE METOJbI OIEHKU
MOTPENIHOCTEeNH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BHAE TabmuI W TrpaduKoB, JAedaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyI0BAHHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (pr3nyecKoi BEIMUMHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYpUPOBaHMS, HHTEPIPETAMU M NpPEACTaBICHUs y4eOHOW U HaydHO-
HOMYJSPHOM HH(POPMAITUH, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KDUTUYECKH aHAIU3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH MPUHLIUIIBI IEHCTBUS MalINH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anyarh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl O0ecTieueHus
0€301acHOCTH MpU O0paIIeHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU yYCTPOHCTBAMH, /Uil COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;



paboTaTh B IpYIIIE C BHITOJHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
11 ®u3nKa U METO/Ibl HAYYHOTO MTO3HAHUS 2 brbmmorexa LIOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LIOK
' © https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs B MEXaHUKE 6 1 1 bubmioreia LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoteka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBBI TEPMOMHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bu6muotexa [JOK

@da30BbIE TIEPEXOBI

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

Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Bubmorexa LOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngj;ﬁf;igrouﬁ £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penaxiueit [lapdenteeBoit H.A., AknimonepHoe o6mectBo «3maTenscTBO

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

1. Co6opuuk 3amau o ¢usuke 9-11 kraccer. I'.H. Cremanosa

2. PeivkemkeBuu A.IL., PeivkeBnd I1.A. «C6opHuEK 3a1a4 1o dusuke st 9-11 kinaccos
cpeanen mkoib».- M.: ITpocsenienue, 1983.- 192c.

3. Hpomosa N.A. ®usuka: Coopuuk 3amad mo ¢pusuke 10 -11 kmacec — M.: BIIAJIOC, 2001 —
160c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

1. http://class-fizika.ru
2. https://resh.edu.ru/for-pupil
3. https://videouroki.net

4, https://www.yaklass.ru/

5. https://m.edsoo.ru/7f41a4a6
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