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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOr0 YpoBHS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHHHU M TpeOOBaHUM K pe3yjibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHON mporpammel, npenacraBieHHbix B ®I'OC COO, a Takke ¢ ydéToM
dbenepanbHOil paboyeil mporpaMMbl BOCHUTAHUS W KOHLEMIMKM MPENoJaBaHusl yueOHOro
npeamera «®dusznka» B 00pa3oBaTeNbHBIX opranuzaiusax Poccuiickoit ®depneparuu,
peanu3yromxX OCHOBHbIE 00pa30BaTENbHbIE TPOrPAMMBI.

Conepxanue nporpaMmsbl o ¢GU3UKe HAmpaBieHO Ha GOPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTuHbl Mupa oOydaroniuxcsi 10—11 kimaccoB mpu oOydeHuu ux (u3vke Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JIeATeIbHOCTHOTO noixoa. [Iporpamma no ¢usnke
cootBercTBYeT TpeboBanusiM GI'OC COO k maaHUPYEMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKkKe YUYUTHIBAET HEOOXOIUMOCTh
peanu3aiu  MEXIPEAMETHBIX CBsi3ed (HU3MKU C E€CTECTBEHHO-HAYYHBIMH Y4eOHBIMU
npeaMeTaMu. B Hel omnpenenstoTcss OCHOBHBIC €M HM3y4YeHUs (U3UKU Ha YpPOBHE
cpenHero oOuiero oOpa3oBaHMsl, TUIAHUPYEMbIE PEe3yJibTaThl OCBOEHHUS Kypca (U3MKH:
JUYHOCTHBIC, METANIPEAMETHBIC, IPEIMETHBIC (Ha 0a30BOM YPOBHE).

B pa0oueii nporpamme no ¢usuke peajandyercs CBA3b ¢ padoyeil MporpamMmMoi

BOCIIUTAHUA MIKO0JbI. B padodeii mporpamMmmMe mo 0MoJI0ruy peajn3yercs CB3b C

padoueii mporpaMMol BOCIUTAHUS IIKOJbl. BocnuraHue crTpemileHUsl K

NMO3HAHUIO ce0s1 U APYIHX JIIOAeH, MPUPOIbI U 001IeCTBA, K MOJYYCHUI0 3HAHU,

KAYeCTBEHHOr0 00pa30BaHUsI € Y4Y€TOM JIMYHOCTHBIX MHTEPeCOB H

0011IeCTBEHHBIX MOTPEOHOCTEIA.

[Iporpamma no Gpu3MKe BKIIOYALT:
e INITAHUPYEMbIE PEe3yJbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
quClie IPEAMETHBIC PE3YNIbTATHI IO T0JIaM O0yUYEHUS;

e coZiepkaHue yaeOHoro npeaMera «@u3nkay 1mno rogaM oO0y4eHHs.

du3rka Kak Hayka o Hambosee OOIMX 3aKOHAaX MPHUPOJbI, BHICTYIAs B Ka4eCTBE
y4eOHOTO TpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAaJ B CHUCTEMY 3HaHUUA 00
okpyxaroreM mupe. LKombpHBI Kype PU3HKHA — CHCTEMOOOPA3yIONMINUN IS €CTECTBEHHO-
HAyYHBIX YYE€OHBIX TPEJAMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIE)KaT B OCHOBE
MPOLIECCOB M SBJIICHWM, W3y4aeMbIX XUMHEH, Ouonorued, ¢uzmueckon reorpadueit u
acTpoHoMueil. Mcronp30BaHuE U AKTUBHOE TPUMEHEHHE (U3NYECKUX 3HAHUN ONpeiensieT
XapaKkTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B c(epe PHEpreTUKH, TPAHCIOPTa,
OCBOEHHSI KOCMOCA, IMOJYyYECHHUSI HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU CBOWCTBAMH U JIPYTHX.
N3yyenne ¢u3nKu BHOCUT OCHOBHOW BKJIaa B (DOPMUPOBAHHME €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa O0O0ydaromuxcs, B (OPMUPOBaHHE yMEHUN NMPUMEHATHh HAYYHBIH METOJ]
MMO3HAHUS TIPU BHIITOJIHEHUU UMU YYEOHBIX HCCIIEI0BaHUMN.

B ocHoBy kypca ¢u3uKu 11 YPOBHS CpEeIHEro o0IIero oopa3oBaHUs MOJIOKEH P
uJel, KOTOPble MOKHO PAaCCMaTPUBAThH KaK MPUHIUIIBI €0 MOCTPOCHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kypc ABISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaid M3 BCEX pa3AesioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B coOOTBETCTBUM ¢ HEW Marepuan Kypca (pu3uku oObeIuHEH
BOKpYT (pusnueckux teopuid. Beaymmum B kypce aBisieTcs: GOpMUPOBaHUE MPEACTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus mpearnonaraeT  HCIOJIb30BaHUE
I'YMaHUTApHOrO MOTEHIMaNa PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (HU3UKU C
pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes npuxnaownoii nanpasnrennocmu. Kypc Qusmku mpesnnonaraeT 3HaAKOMCTBO C
IIUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTMUECKHX MPUIOKEHUN U3YyYEHHBIX TEOpUN U
3aKOHOB.

Hoes skonoeuzayuu peannsyercsl MOCPEeICTBOM BBEICHUS 3JEMEHTOB COIECpPKaHUsA,
NOCBSIIEHHBIX AKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXIEeHHs MpoOJeM palOHAIBLHOTO
IPUPOJIOTIONIH30BAHUS U IKOJIOTMUECKOM 0€30MacCHOCTH.

CTepXKHEBBIMM  DJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CpEJHEro OOIIero
oOpa3zoBaHus SBISIIOTCA  (u3nueckue Teopuu (PpopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpe TMOCTpPOCHUs (U3UYECKON TeopuHu, poyin (yHAAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJAE, TPaHUIAX HPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIEHUI U MPOLIECCOB).

CuCTeMHO-/IeSITeIbHOCTHBIN MOAX0 B Kypce (DU3HKHU peau3yeTcs Mpexie BCero 3a
Cc4€T OpraHu3ali SKCIECPUMEHTAIBHON JesATeNbHOCTH oOydwatomuxcs. Jms 6a3zoBoro
YpOBHS Kypca (PU3WUKH — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCTICPUMEHTOB 1 Ja0OpaTOPHBIX PadoOT, KOTOPBIE B IIporpamMMme 1o (Gu3uke o0beTUHEHBI
B OOIIMI CMHUCOK YYCHHMUECKUX MPAKTHUYECKUX padoT. BrljeneHne B yKa3aHHOM IepeyHe
7abopaTOpHBIX paboT, TPOBOAUMBIX HJisi KOHTPOJSI W OLEHKH, OCYIIECTBISETCS
y4aCTHHUKaMU 00pa30BaTEILHOTO IpOliecca UCXOAS W3 OCOOCHHOCTEW MJIAaHUPOBAHUS U
ocHamleHus kabuHeta ¢usuku. [Ipu sToM obecmeunBaeTCsl OBIAJICHUE OOYYaAOIIMMUCS
YMEHUSMH IPOBOJUTH KOCBEHHBIE HU3MEPEHUS, NCCIIEIOBAaHMS 3aBUCUMOCTEH (PU3NUYECKUX
BEJIMYMH U [IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENSETCS PELICHUIO PAacYETHBIX M KaueCTBEHHBIX 3axad. [Ipu
3TOM JJIs pacu€THBIX 3aa4 IPUOPUTETOM SABIISIOTCA 3a/1a4H C IBHO 3aJJaHHON (PU3MUYECKOM
MOJIEJIBIO, TO3BOJISIOIIME NPUMEHITh HM3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJIHOTO pa3jiena Kypca, TaKk W MHTErpUpys 3HAaHWA U3 Pa3HBIX pas3nenoB. [ns
KAUeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIIOTCS 3aJaHus Ha OOBSICHEHHE IPOTEKaHUS
¢u3nyecknx SBICHUH M TPOLECCOB B OKpYyXKaroumled xKu3Hu, Tpelyromue BbIOOpa
(pu3HUecKoi MOAENHN JUIsl CUTYalluy TPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k MarepualibHO-TEXHUYECKOMY
obOecrnieueHnIo0 yueOHOro mpoiecca 0a30BbIlil YpoBEHb Kypca (DU3UKU HAa YPOBHE CPEIHETrO



o011ero 06pa3oBaHus JOKEH U3Y4aThCs B YCIOBUSAX MPEAMETHOTO KaOMHETa (PU3UKHU WIIH
B YCIIOBUSIX MHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B
kaOuHere (U3UKK JODKHO OBITh HEoOXonuMoe JiabopaTtopHoe oO0OpyJdoBaHUE s
BBIMIOJTHEHHSI yYKa3aHHBIX B MPOTpaMMe MO (PU3UKE YUCHUUYECKUX MPAKTHUUECKUX PabOT |
JIEMOHCTPALIMOHHOE 000PyT0BAaHHE.

JleMOHCTpallmoHHOe 000pyIOBaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OO0ECIEYMBACT IIOCTAHOBKY TIEPEUYHCICHHBIX B
nporpaMme TO (U3HMKE KIIOYEBBIX JEMOHCTpAllMi [ HMCCIEAOBAaHUS HW3Yy4aeMbIX
SBIICHUI W TPOLIECCOB, SMIUPUUECKUX U (PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX
IIPUMEHEHHUM.

JIabopaTopHOE 000pyI0BaHHE ISl YYSHUUECKHUX MPAKTUIECKUX paboT popMupyeTcs
B BHJIC TEMAaTHYECKHX KOMIUIEKTOB M OOECMEYMBACTCS B pacuéTe OJHOTO KOMILJICKTa Ha
IBYX oOywaromuxcs. Temarndeckue KOMIUIEKTHI Ja0OPaTOPHOTO 00OPYTOBAHUS JTOJKHBI
OBITh MMOCTPOCHBI HA KOMIUIEKCHOM HCTIOIB30BAaHUH aHAIOTOBBIX U MHU(POBBIX MPUOOPOB,
a TaKKe KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIC ITUPPOBBIX J1a00paTopuii.

OCHOBHBIMH HIETISIMU U3YyYCHUs (DU3HKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e opMupoBaHWe HWHTEpeca W CTPEeMJICHHsI OOYyYarOIIMXCsS K HAaydHOMY H3YYCHHIO
IPUPOJIBI, PA3BUTHE UX HHTEIUICKTYATBHBIX M TBOPYECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O HAydHOM METOJE€ TIO3HaHHSA U (QOpMHUpOBaAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e popMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3ysibTara HM3y4eHHs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHHE YMEHUN OOBSICHATH SABICHHUS C HCIOIb30BAaHUEM (PUINYECKUX
3HAHWM U HayYHBIX JIOKA3aTEJIbCTB;

e opMupOBaHHE TPEINCTABIECHUNA O poinu (U3UKU [ pa3BUTUA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX 1esei o0ecreuynBaeTcsl pelieHueM CIeAyIONMX 3a/1ad B MpoIiecce

U3y4YeHUs Kypca (U3UKHA Ha YPOBHE CpEIHEro o0IIero oopa3oBaHus:

e MPUOOpPETEHNE CHUCTEMBbl 3HAHUKW 00 OO0mMX QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpWAX,  BKIIOYas  MEXaHWKY,  MOJIEKYISIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acTPO(PHU3NKH;

e popMupOBaHHE YMEHUU TPUMEHITh TEOPETHUUECKHE 3HAHHUS [JIsi OOBSCHEHUS
¢uznuecknx SBIEHUW B TPHUPOAEC WM ISl MPUHATHSA MPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HU;

¢ OCBOCHHUE CIOCOOOB DEIICHHS PA3WYHBIX 3a/ad C SBHO 3aJaHHOW (HHU3UYECKOM
MOJIETIbIO, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO37aHHe (PU3NUYECKON
MOJICIH, aJICKBATHON yCIIOBUSM 33/1a4H;

e MOHUMaHWEe (HU3MUECKUX OCHOB WM MPHUHIUIIOB JIEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB, MX BIMSIHUS Ha OKPYXKAIOIIYIO CPENY;



eOBJIAJICHHE METOJaMH CaMOCTOSITEIbHOTO  IUIAHUPOBAaHUS U MPOBEACHUS
bu3MYeCKUX HKCIEPUMEHTOB, aHajdu3a M HHTEpHpeTanuu HHOOpMalUH,
ompeiesIeHHs] TOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJibTaTa;

eCO3/laHUE YCIOBHM IS pa3BUTUSA YMEHUH IPOECKTHO-UCCIEIO0BATEIBCKOM,

TBOPYECKOMN JEATEIIbHOCTH.

Ha uzydenue ¢usuku (6a30BbIH yPOBEHB) Ha YPOBHE CPEIHETO OOIIETO 00pa3oBaHUs
otBoauTcs 136 dacos: B 10 kimacce — 68 gacoB (2 yaca B HeAeno), B 11 kimacce — 68 yacoB
(2 yaca B He/IEIIO).

[Ipennaraemeiii B mporpamme o Qu3nke nepeueHb Ja00paTOPHBIX U MPAKTHUECKUX
paboT SABISETCS PEKOMEHIOBAHHBIM, YUUTEIb JIEJIaeT BHIOOpP MPOBEICHUS Ja00OPaTOPHBIX
paboT U OMBITOB C YUETOM MHAUBUYATBHBIX OCOOCHHOCTEH 00YyJatOmMnXCs.



COIEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®dusuka — Hayka o npupoze. Hayunsle MeTobI ITI03HAHUS OKpY Karolero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (GuU3MUECKUX SBICHMM U mpoueccoB. HayuHble TUNOTE3bI.
duznyeckue 3aKOHbI M TEOpUHM. ['paHUIBI NPUMEHUMOCTH (PUBMYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAay4YHOW KapTHUHBI MHUpa, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe nBuxeHHEe. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMKEeHUsA. Cucrema
orcyéra. TpaeKkTopus.

Ilepemenienne, CKOpOCTh (CPEIHSs] CKOPOCTh, MTHOBEHHAsA CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKM, HX NPOEKUUMH Ha OCH CHUCTEMbl KoopauHar. CroKeHue
NEPEMEILEHUN U CIIOAKEHNE CKOPOCTEN.

PaBHOMepHOE ¥  paBHOYCKOpEHHOE MpsSIMOJuHEHHOe JBkeHue. [ 'paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTHU, YCKOPEHUS, MYyTH U MEPEMEIICHHUS MaTepHAIbHOU
TOYKHU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBoinmmueitnoe aswxeHue. J[BH>KEHHE MaTepUalbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsA CKOpocTh. Ilepuon u
yacTtoTta oOpamieHus. LleHTpocTpeMuTensHOe yCKOpEeHuUe.

TexHuueckne yCTpOMCTBA M IIPAKTUUYECKOE IIPUMEHEHHE: CIUIOMETD, IBUKCHUE
CHapsJ10B, LICIHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenp cucTteMbl OTCU€TAa, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne paBvkeHUss Tena, OpOMIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.

HanpagneHnne ckopocTr npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



N3yueHne HEPaBHOMEPHOIO JBW)KEHHUS C LEJIBIO OIPEAECIECHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIIEHUS MEXKAY MYTAMHU, MPOWJICHHBIMA TEJIOM 34
MOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKM BPEMEHU NMPHU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuyenue nBM>XeHMs Tella, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpuaiun orHocurenbHOCTH ['anmmies. Ilepsbiii 3akoH HeroroHa. MHepuumanbHbIe
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. IlpuHuun cynepno3unuu cui. Bropoit 3akon HberoToHa miis
MatepuaibHOM TOYKH. TpeTuii 3akoH Hpl0TOHA [1711 MaTeprUaIbHBIX TOUYEK.

3akoH BceMupHOro TsaroreHus. Cuia tsokectd. IlepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Bunbr TpeHus (mokosi, ckoybxenusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHUS U cuia TpeHus mnokos. Koaddumuent tpenus. Cuna
CONPOTHUBIICHUS MPU JIBUKCHUU TEJA B )KUJAKOCTH WM Ta3e.

[locTynarenapHOE M BpauaTeabHOE JBUKEHHUE a0COIOTHO TBEPIOTO TeNa.

MOMEHT cuJIbl OTHOCUTENBHO OCH BpauieHus. I[lnedo cuibl. YciloBHS paBHOBECHS
TBEPIIOTO TENA.

TexHuueckne yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHUE: MOALIMIHUKY, IBUKCHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHUE Macc B3aMMOICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3zmepenue cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YINPYTOCTH, BO3HHMKAIOIIUX B MNPYXKHUHE H
pe3uHOBOM 00pas3Iie, OT ux AehOopMaIIiH.

HccnenoBanue yciioBUM paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbe maTepuanbHON TOYKU (Telia), CUCTEMbI MAaTEpUANIbHBIX TOYEK. MMITynbc
CHJIBI M U3MEHCHHE UMITYJbCa TeJId. 3aKOH COXpPAaHEHUs WMITylbca. PeakTuBHOE
JBHKCHUE.



Pa6ora cuiibl. MOIIHOCTS CUJIBIL.

Kunernueckast »sHepruss MarepuanbHOM Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU DHEPIUH.

[lotenumanbuass 3Heprus. lloTeHuumanbHas B3HEprus ynpyro aehopMHUPOBAHHON
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTennuanbHble U HENOTEHIMAbHBIE CUIIBbL. CBS3b pa0OThl HEMOTEHIIMABHBIX CUJI C
M3MEHEHHEM MEXAaHMYECKOM JHEPrUM CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUYECKOU
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BOJAOMET, KOIIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyenue abCOMOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHUEM MEXaHUYECKON PHEpruM Tejia Ha
[IPUMEpPE PACTSKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUM U UX OINBITHOE
obocHoBanme. bpoyHoBckoe gBwkeHue. Juddysmsa. Xapaktep JIBWKEHHS |
B3aMMOJICVICTBUS YACTHIl BEIIECTBA. MO CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ
1 00BCHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATHUX Mojeliei. Macca u pasMepbl MOJIEKYI.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TernmoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana temneparyp Llenscus.

Mogens wuzaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KMHETUYECKOM
TEOpUHU HUJCANBHOTO raza. AOCONIOTHAs TeMIeparypa Kak Mepa CpelHeld KHHETHYeCKOU
SHEPrUU TEIUIOBOrO ABWKEHUs 4dacTull rasa. [llkama temnepatyp KensBuna. ['a30Bbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanbrona. WM3ompoueccel B
UJICATbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['padudeckoe mpesacTaBieHue
M30IPOIIECCOB: H30TEPMa, U30X0pa, n30bapa.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOEHWE BemlecTBa, (GoTorpaduu MOJEKy
OPraHUYECKUX COCTMHCHU M.

OmnbIThl 10 qU(Hy3Un )KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.



Mopnens onbita HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHS ra3a HA CTEHKH COCY/IA.

OnbITHI, WJUTIOCTPUPYIOIIAE YPABHEHUE COCTOSHUS U€AIBHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTE Ha OCHOBE M3MEpPEHUM 00bEMa
KOMHATBHI, JABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAYy MapaMeTpaMu COCTOSHUS Pa3peKEHHOr0 ra3a.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmoauHamuueckas cucremMa. BHYTpeHHSI SHEprus TEPMOJUHAMUYECKON CUCTEMBI
u crnocoObl e€ wu3MmeHeHus. KommuecTBo TemioTel U paboTa. BHyTpeHHss sSHeprus
OJIHOATOMHOI'0 MJI€aJIbHOIr0 ra3a. Buasl Temonepegayu: TEIIONPOBOIHOCTh, KOHBEKIIHUS,
U3JIydYeHHE. YJelbHas  TEIUIOEMKOCTh  BemiecTBa. KonIM4ecTBO  TEMIOTHl  MpH
TeIUIonepeaaye.

[Tonsitue 06 agmabatHOM mporecce. [lepBriil 3akoH TepmoauHamMuku. [IpumeHeHue
NEPBOTO 3aKOHA TEPMOJAMHAMUKH K u3ompoiieccam. ['paduueckas nHTEprpeTanusi padoThl
rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMoCTh IPOLIECCOB B TIPUPO/IC.

TennoBeie marmuubl. [lpuHIUMNBl gelicTBUS TerIOBbIX MamuH. [IpeoOpazoBanus
HHEPrUU B TEIUIOBbIX MamuHax. KoadduiuenT nonesnoro necTBus TemioBON MalllUHBI.
Hukn Kapno u ero kod3(p@uUIMEHT MOJE3HOro NEWCTBUA. DKOJOTHUECKHE MPOOJIeMbl
TEIJI03HEPTETUKHU.

TexHudeckne ycTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: JIBUTATENb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

W3meHenne BHyTpEeHHEH HEPTUU Tella MPU COBEPIICHUH PabOThI: BBUIET MPOOKHU M3
OYTBUIKU TOJT IEUCTBUEM CXKAaTOT'0 BO3/yXa, HarpeBaHue d(upa B JaTyYHHOU TPyOKe MyTEM
TpeHus (BUI€OIEMOHCTPALINS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) Tela NpH TEeIIIoNepeaaye.

OnbIT 0 arabaTHOMY PaCIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopgenn mnapoBoid TypOWHBI, JBUIaTelii BHYTPEHHEIO CrOpPaHUs, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooOpazoBanme wu koHaeHcanus. Mcnapenwe w kureHue. AOCOMIOTHAsS U
OTHOCUTEJNIbHAsA  BJAXHOCTh BO3AyXa. HacelmenHbld mnap. VYxaenbHas  TeIIioTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

TBépnoe temo. Kpucramimueckue u amopdHble Tena. AHU30TPONUS CBOWCTB
kpuctawioB. Kugkue kpuctamabl. CoBpeMeHHble Marepuanbl. [lnaBmenue wu
KpUcTajmu3anus. Y ieabHas TermioTa miasienus. Cyoaumanus.



VYpaBHeHHE TENI0BOrO OajaHca.

TexHuveckue yCTpoMCTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJOTUM TOJYyUYECHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HaHOMAaTepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtoneHne HarpeBaHus U MJIaBJICHUS] KPUCTAUIMYECKOTO BEIIECTRA.

JlemoHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 0THOCUTETHLHON BIAXKHOCTH BO3AyXa.

Paznea 4. JinekTrpoauHaMuKka

Tema 1. dnekmpocmamuxa

DJNeKTpu3alus Tell. DJEKTpUYecKud 3apsan. J[Ba BUIa DIIEKTPUUECKUX 3apsJIOB.
[IpoBOHUMKH, AMANEKTPUKA MU TMOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS DIIEKTPUUECKOIO
3apsja.

B3aumoperlictue 3apsiioB. 3akoH Kynona. TodedHBbI SIEKTPUUYECKUN 3apsil.
Onektpuueckoe noje. HanpsmEHHOCTh anekTpuyeckoro nojs. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX MoJeH. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PaGora cun snextpocratudyeckoro mois. I[lorennuman. Pa3HocTh NOTEHIHMAOB.
[IpoBOIHMKM W AWDJIEKTPUKHM B  BJIEKTpOCTaTUYEeCKOM mosie. Jlunpnextpuyeckas
IPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuuecknue  yCTpOilCTBA U MPAKTUYECKOE  IPUMEHEHHE:  AJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTATUUECKAs 3alUTa, 3a36MJICHHE 2JIEKTPONPHOOPOB, KOHIEHCATOD,
KONMPOBAJIbHBIN amnIapar, CTPYHWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT IEUCTBUS IEKTPOMETPA.

B3anmopelicTBrue Ha3NEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM IOJIE.

DJNIeKTpOCTaTUYECKasl 3aIlUTa.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOAAu IUIaCTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mmepenune 3neKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwvix cpeoax

DJIEKTPUUYECKUN TOK. YCJOBHUSL CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKA. MICTOUHHMKH
ToKa. Cuna Toka. IIocTOsIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

DJIEKTPUYECKOE  COMPOTHUBJIIECHHE.  YJIEIbBHOE  CONPOTUBIICHHWE  BEILECTBA.
[TocnenoBaTenbHOE, MapaLIEIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

Pabora snexktpudeckoro Toka. 3akoH [[xoyns—JIenma. MOIHOCTE 3JEKTPUUECKOTO
TOKA.

DIIEKTPOABWKYIASI CUJIa U BHYTPEHHEE CONMPOTUBICHUE HCTOYHUKA TOKA. 3aKOH
OmMa 117151 TOJTHOM (3aMKHYTOM ) AIeKTpruueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAs] TPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH COIPOTUBIICHUSA
METAJIOB OT Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[MonynpoBoguuku. CoOCTBEHHAs U TMPUMECHAsI MPOBOJAUMOCTh IMOJTYIPOBOIHUKOB.
CgoiicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKU TOK B pacTBOpax M pacijiaBaxX 3JIEKTPOIUTOB. DJIEKTPOIUTUUECKAS
JIUCCOLMAIUsL. DIEKTPOJIN3.

DNekTpuueckuii Tok B razax. CaMOCTOSITENIbHBII U HECAMOCTOSITENIbHBIN paspsii.
Mounus. [1nazma.

TexHuueckne ycTpoMCTBAa M MPAKTUYECKOE MPUMEHEHUE: aMIEPMETP, BOJIBTMETP,
peocTar, UCTOYHHKH TOKa, 3JIEKTPOHArpeBaTENIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHbBIC
puOOPbI, TEPMOMETP COMPOTHUBIICHUSI, BAKYYMHBINH TUOJ1, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOAHUKOBBIN TUOJ, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LUJIUHIPUYECKUX MPOBOJHUKOB OT UIMHBI, MIONIAAN
NOMNEPEYHOr0 CEYEHUS U MaTepurara.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[Ipamoe  wm3MepeHue  diekTpoABMWXKywed  cuibl.  KopoTkoe — 3aMblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTH AUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenne 3IIEKTPOABHXKYIIEHM CHJIBI MCTOYHHKA TOKA W €ro BHYTPEHHETO
COIIPOTUBJICHUS.

Habnronenue amextpoiusa.

Me:xknpeaMeTHbIe CBA3H



N3yuyenue kypca ¢pusznku 6a30Boro ypoBHs B 10 kiacce oCyIIeCTBISIETCS C yUETOM
CoJlep KaTeNIbHbIX MEXIPEAMETHBIX CBSI3€d ¢ KypcaMU MAaT€MAaTUKH, OMOJIOTHH, XMUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemnule nonsimusi, CBSI3aHHbBIE C U3yUYEHUEM METOJ0B HAyYHOT'O MO3HAHUSA:
ABJICHUE, HAYyYHbIN (akT, runotesa, pu3nyecKkas BEJIMUYHMHA, 3aKOH, TEOpHUs, HAOIIOIEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKUus, mnapadorna,
runepOosia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIIMU: CUHYC, KOCHUHYC,
TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
NPOEKIMH Ha OCU KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonocus: mMexaHuyeckoe JBHKEHHWE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHIBI TEIUIONEpPEAaud, TEIMJIOBOE paBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B )KHMBOU MPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeJ, JKUJIKOCTEH M Ta30B,
ANEKTPUYECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTUYECKAS TUCCOIIMAIINS, TAIbBAaHHUKA.

l'eoepaghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHHUE [BKEHUW C HCIIOJIB30BAaHUEM MEXaHU3MOB, YYET
TPEHHUs] B TEXHUKE, MOJIIUIHUKH, HUCIOJIb30BAHUE 3aKOHA COXpPAaHEHUs HMIYJbCca B
TEXHUKE (pakera, BOAOMET U Jpyrue), JBUraTellb BHYTPEHHErO CrOpaHus, IapoBas
TypOMHa, OBITOBOI XOJOAWJIBHUK, KOHAULMOHEP, TEXHOJIOIMH MOJYyYEHHUSI COBPEMEHHBIX
MaTepualoB, B TOM YHCJIE€ HAHOMAaTEepUajOB, U HAHOTEXHOJIOTHH, BJIEKTPOCTATHYECKas
3aluTa, 3a3eMJIeHuE 3JIEKTPOIIPHOOPOB, KCEpOKC, CTpyWHBIN IpUHTED,
AJIEKTPOHArpeBaTeIbHble IPUOOPHI, FNEKTPOOCBETUTENbHBIE TIPUOOPHI, TAJIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[TocTtossHHBIE MarHuTHL. B3anMoaencTBrE MOCTOSHHBIX MATHUTOB. MarHuTHOE MOJIE.
Bextop marnutHOW uHAyKuuu. [IpuHuun cynepno3uuyMu MarHATHBIX noJie. Jlunuwm
MarHuTHOM WHAYKIMH. KapThHa JWHUNA MAarHUTHOW WHAYKIWW TOJISI TOCTOSIHHBIX
MAarHuTOB.

MarauTtHoEe TON€ MPOBOAHHUKA C TOKOM. KapTMHa NWMHHMM WMHIYKIIMM MAarHUTHOIO
OJISL IJIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBLEBOTO NPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. B3anmoeiicTBue MpoBOAHUKOB C TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna Jlopenna, €€ MOIylib M HampaBiieHHE. J[BHKeHUE 3apsiKEHHOM YacTUIbI B
OJTHOPOJIHOM MarHuTHOM nosie. PaGota cuibl Jlopenna.

SIBiIeHME BIEKTPOMATHUTHOW HMHAYKUOHUHU. [IOTOK BEKTOpa MarHMTHOW HMHAYKIHH.
DIIEKTPOABIKYIIAS CUJIA MHAYKIWH. 3aKOH 3JIEKTPOMarHuTHOW nHAykuun dapanes.



BuxpeBoe anexkTpuyeckoe mose. DIEKTPOABUKYINAs CUIIa UHAYKIHUH B IPOBOJHUKE,
JOBIKYIIEMCS MOCTYIIATEIBHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHIYKTUBHOCTS. SIBrienue CaMOUHIYKIIHH. DNEeKTpOABMKYLIAs cuia
CaMOMHIYKIIHH.

DHeprusi MArHUTHOTO MOJISL KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne ycCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHME: MOCTOSHHBIE MATHHUTHI,
AIEKTPOMArHUTHI, JIEKTPOABUIaTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL], UHAYKINOHHAS
neyb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHOYKIMY MAarHUTHOTO TOJIS.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEeKTPOMAarHUTHON NHYKIIMH.

IIpaBuno Jlenua.

3aBUCUMOCTb  JIEKTPOABIIKYIEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHHs
MAarHUTHOT'O ITOTOKA.

SIBneHue caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHnre MarHuTHOTO I0JIs KaTYIIKHU C TOKOM.

NccenenoBanue 1eicTBUSA IOCTOSHHOIO MarHUuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue ABICHUS SIIEKTPOMAarHUTHOM MHIYKIWH.

Paznen 5. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUNIHbBLE KOJ1eOAHUA

KonebarensHas cucrema. CBOOOJHBIE MEXaHMYECKHE KojeOaHus. ['apMoHHMUYecKue
koneOanus. Ilepuon, wactora, amrumtyna u ¢asza konebanuil. [IpyXUHHBI MasSTHHK.
MartemMaTudeckuii MasiTHUK. YpaBHEHHWE TapMOHWYECKHWX Konebanuii. IIpeBpamienue
SHEPIUM IPU FAPMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC KOJIEOAHUS B MACATLHOM
K0Je0aTeTbHOM KOHTYpEe. AHAJOTHUS MEXIAY MEXaHWYECKHUMHU W DJICKTPOMAarHUTHBIMHU
koneOanmsimu. Popmyma TomcoHa. 3akOH COXpaHEHHS DJHEPTHMH B HJICATHLHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXalmuX KojeOaHWSIX. BBIHYXIEHHBIE MEXaHUYECKHE
Konebanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUS.

[Tepemennblii TOk. CHHYCOWAJIBHBIN NEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOIO
TOKa. AMIUTUTYJIHOE U JIEUCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HANIPSIAKEHUS.



Tpancdopmartop. IlpousBoncTtBo, mnepenaya H  MNOTPEONCHHE AIEKTPUUECKOM
DHEPIUM. OKOJOTHMYECKME PHUCKH TIIpU MPOU3BOJACTBE deKTpodHeprun. Kymbrypa
HCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE INPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TUHUU IJIEKTPOIEPEAAY.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB  KojeOaTeabHOM  cUCTeMbl  (NMPYKUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaGmtonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHYXJACHHBIX KOJIEOaHUIA.

Ha6monenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTU  CHJIBI TOKa W HAMpsDKEHUs] OT BPEMEHHU) JJIs
ANEKTPOMArHUTHBIX KOJIEOAHUM.

PesoHanc mnpu  mocinenoBaTENbHOM — COEAMHEHUU  PE3UCTOpA,  KATYIIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUM 3JIEKTPOIEPEIayn.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaNbIX KOJIEOAHUN Ipy3a HA HUTU OT JJIMHBI
HUTHU U MACCHI Ipy3a.

HccnenoBanne NEepeMEHHOrO TOKAa B ILENM M3 IOCIEAOBATENIBHO COEOUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 80TIHbL

MexaHnnueckue  BOJIHBIL, yciioBHs — pacnpoctpaHeHus. Ilepuon.  Ckopocthb
pacnpocTpaHeHus U JUIMHA BOJHBL. [lomepeunsie u mpoaosibHbie BONHBL. MHTEphepeHus
U TUPPAKIUS MEXaHUYECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJIHBL. YCJIOBHS M3JIyYEHHsS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanmus BektopoB E, B, V B snexkrpomarnutHoil BonHe. CBolicTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTpPa)XCHHE, TMPEIOMIICHHE, MOoJIApu3anus, JUPpaKius,
uHTeppepeHuus. CKOpocTh IMEKTPOMArHUTHBIX BOJIH.

[IIkana 3neKTpOMarHuTHHIX BOJH. [I[puMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpyHIMOBEI paguOCBI3H U TeneBUuAeHus. Pannonokanms.

DNEeKTpOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne  ycTpoWcTBAa M NPAKTUYECKOE  NPHUMEHEHHE:  MY3bIKaJbHBIE
WHCTPYMEHTHI, YyIbTPa3ByKOBas JUAarHOCTHMKAa B TEXHUKE W MEIMIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nedn.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MONEPEYHBIX U TPOJOJIBHBIX BOJIH.

Koneobiromeecs Te€10 Kak HCTOYHUK 3BYKA.



HaGmronenue oTpa)keHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHnu u 1uppakiiu MEXaHMYeCKUX BOJH.

3BYKOBOM PE30HAHC.

HalGntoneHne cBA3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOM M 4acTOTOM
KOJIeOaHUI.

UccnenoBanre CBOMCTB SJEKTPOMATHUTHBIX BOJIH: OTpakKeHUE, MPEIOMIICHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMosMHeiHOE pacIpOCTPaHEHUE CBETAa B OJHOPOIHOMN
cpene. JIyu cBera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakxeHui B TIIOCKOM
3epKae.

[Ipenomiienne cBera. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOIIOTHBIA TMOKa3aTesb
npesnomiienus. [loHoe BHyTpeHHee oTpaxenue. [IpenenbHbIii yroJl MoJIHOTO BHYTPEHHETO
OTpaXKEHUS.

Hucniepcus cBeta. CiioxHBIN cocTaB O6emoro ceera. L[BeT.

Coluparomue W paccewBarolive JUH3bl. ToHKas nauH3a. DOKyCHOE paccTosiHue U
onTHYeCcKass cwia TOHKOW JMH3bL. [locTpoeHne wu300pakeHU B COOMPAIONIUX H
pacceuBaromux JuH3ax. Gopmysia TOHKOW JIMH3BI. Y BeIUYEHUE, JTaBaeMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. Murtepdepennus ceta. KorepeHTHble HCTOYHHUKHU. Y CIOBHS
HAOJIIOIEHUsT MAaKCUMyMOB W MHUHHMYMOB B HWHTep(EpEHIMOHHON KapTHHE OT JIBYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. JudpakmuonHas pemeérka. YcloBHe HAOIIOICHHUS TJIaBHBIX
MaKCHUMYMOB TIpH MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Momapuzanus ceera.

TexHuueckne yCTpONHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: OYKH, Jyma, (oToarrmapar,
NPOEKIIMOHHBIN armapaT, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OMNTHKA, AUGpaKIUOHHAS
peleTKa, noIApous.

Jlemoncmpayuu

[IpssiMonuHEHOE pacpOCTpaHEHHE, OTPAXKEHUE U MpEIoMIIeHHE cBeTa. OnThuuecKue
puOoPHI.

[TonHOe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB U300pa’KeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6monenne naTepdepeHIINm CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[TonyueHnue cnekTpa ¢ MOMOUIBI0 TUPPAKIMOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.



Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.
HaGnronenue nucnepcuu ceera.

Paznesn 6. OcHOBBI CrIeNMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH
I'panunbsl IPUMEHUMMOCTH KJIACCMYECKOM MexaHuku. llocTymartel cnenuanbHOU
TEOPHUH OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIINII
OTHOCHUTEJIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKPALIEHUE JIJIUHBI.
DOHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C PHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKON YaCTUIbI. DHEPIUS MOKOSI.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmuvt K6aHMOBOI ONMUKU
®otonbl. ®opmyna Ilmanka cBsizu sHepruu (HOTOHA C €r0 YaCTOTON. DHEPrust u
UMIyJibe poToHa.
OtkpeiTie u wuccieaopanue ¢otodpdexra. Omnbitel A. I'. CroneroBa. 3akoHBI

dotoadpdexra. VYpaBHenuwe OiHmTeiHAa 1781 potodddekra. «KpacHas rpaHuiay
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre  ycTpoiicTBa M NIPAKTHYECKOE  TMpPUMEHEHHE:  (OTOIIEMEHT,
doTtogaTuuk, comHeyHas 6arapesi, CBETOIUO/I.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHemnTHEro ¢poTodddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombitel Pesepdopna mo paccesHuio o -9acTHIL
[Inanetapuas mozaens atoma. [loctynatel bopa. M3nydenue u mornomieHne GoToHOB mpu
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTHU Ha Apyrou. Buael ciekTpoB. CekTp ypoBHEM
SHEpPryUU aToOMa BOJOPOJaA.

BonnoBbie cBoiictBa wactui. Bomubl 1€ bpoima. KopnyckyiaspHO-BOJTHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHnueckne yCTpOWCTBA M MNPAKTHUYECKOE NPUMEHEHHWE: CHEKTPAIbHBIA aHAIN3
(ceKTpOoCKOIT), Ja3ep, KBAHTOBbIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHedyaThIX CIEKTPOB U3TyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
HaGmtonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKA3bIBAIOIIME  CIOXKHOCTh  CTpoeHusa  sapa.  OTkpeiThe
paanoakTuBHOCTH. OmbITel Pe3epdopna mo omnpeneneHuio cocTtaBa pagulOaKTUBHOTO
u3nydenus. CpoiicTBa anb(da-, 6eta-, raMMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
OTtkpeiTHE TPOTOHA U HeTpoHa. HykionHas monens siapa [eiizendepra—liBanenko.
3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnian. DIEKTpPOHHBIM M TMO3UTPOHHBIM Oera-pacmaa. ['amma-uzmydeHue.
3aKOH PaJAMOAKTUBHOIO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.
SAnepHble peakuuu. Jlenenue u cuHTE3 A1€p.
SAnepubiit peakrop. Tepmosinepubliii cunte3. [IpoOieMbl ¥ MEPCHEKTUBHI SACPHON
SHEPIreTUKU. DKOJIOTUYECKUE ACTIEKThI AEPHON SHEPTETUKHU.
DOneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.
MeTob! HaOJIIOIEHUS M pErHCTpalMU AIEMEHTAapPHbBIX YaCTHII.
dyHnaMmeHTaIbHblEe B3auMozecTBusl. EAMHCTBO (pu3nyeckoil KapTUHBI MUpa.
TexHnueckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHWE: JO3UMETp, Kamepa
BunbcoHa, saepHslil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CuéTuMK MOHU3UPYIOIIMNX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTorpadusim).

Pa3jen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel pa3BUTUS acTpoHOMMH. [IpuUKIagHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3aus, ipKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.

CoiHeuHas cucTema.

Connne. ConHeyHas akTUBHOCTh. Mctounuk sHepruu CojHia U 3BE31. 3BE3NBI, UX
OCHOBHBIEC XapaKTEPUCTUKU. J(Marpamma «CHEKTPabHBIM KJIACC — CBETUMOCTBY. 3BE3JIbI
IJIaBHOM IOCJIEAOBATCIFHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» JUIS 3BE3] IIaBHOU
MOCJIeI0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpPEMEHHBIC MPEACTABICHUS O
MPOUCXOXKACHUM U dBOJOIMU CoHIIAa U 3BE3/1. DTaIbl )KU3HU 3BE3].

Mueunsiii [lyts — Hama ["anaktuka. [lonoxenue u aemxenue ConHia B [amakTuke.
Turnbl ranakTuk. PaguoranakTuku U kBazapbl. YEpHBIEC ABIPHI B siApaxX rajakTHK.



Bcenennas. Pacuinpenue Beenennoit. 3akon Xa66ia. Pazoeranue ranaktuk. Teopus
Bonpmoro B3peiBa. PenukToBOE M3IydeHHE.

MacmtabHas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM — TJIa30M € HCIOJIB30BAHUEM  KOMIBIOTEPHBIX
MPUIOKEHUHN JIJISl ONpEAENICHUs MOJIOKEHUs HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3aUs1 CEBEPHOTO MOTYMIAPUS U IPKUAE 3BE3/BL.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro IlyTu.

Oo6o0maomiee NOBTOPEHUE

Ponb pu3uku 1 acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOIMYECKOU, COIMAIbHON U
ATUYECKON cdepax AesTENbHOCTH YeJIOBEKa, POjb M MECTO (PU3MKM M aCTPOHOMHUHU B
COBPEMEHHOW HAy4YHOW KapTUHE MHpA, pOJib (PU3NYECKOW Teopuu B (POPMUPOBAHUU
npeicTaBieHu 0 (U3MUECKOW KapTUHE MHUpPA, MECTO (PU3UYECKOM KapTUHBI MHpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O PUPO/IE.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a30Boro ypoBHs B 11 kimacce ocyliecTBisercs ¢ y4€Tom
coJiep KaTeNIbHbIX MEXIPEAMETHBIX CBSI3€i ¢ KypcaMHU MaTeMaTUKH, OMOJOTHH, XHUMUH,
reorpauu U TEXHOJOTHH.

Mesicnpeomemnvle nonsimusi, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO TIO3HAHUS :
SBJICHUE, HAYYHBIN (QakT, runoresa, Gpusnveckas BEeJIMUYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, MOJIENb, H3MEPEHNE.

Mamemamuka: pelieHHe CUCTEMBbl ypaBHEHHH, TPUTOHOMETpUYECKHE (GYHKIIUU:
CUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO,
BEKTOpbl M MX MPOEKIUMU HA OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC
AIIEMEHTAPHBIX (DYHKIMH, MpU3HAKKA TMOAOOUS TPEYrOJbHUKOB, OIMpEAeNICHUE IUIOMAIN
IIOCKUX GUTyp U 00BEMA TeT.

Buonocus: snexrpudeckue SIBICHUS B )KUBOW MPHUPOAE, KoJeOaTelbHbIe IBIKECHUS B
KUBOW MPHUPOJIEC, ONTUYECKUE ABJICHUS B )KUBOM IPUPOJE, NEUCTBUE paIHALMN HA KUBbBIC
OpraHU3MBI.

Xumus: CTpOCHHE aTOMOB W MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEMIETKN, CIEKTPAIbHBINA aHAJIU3.

l'eoepaghus: mMarHUTHBIE TIOMIOCA 3EMIIHM, 3aJI€KM MArHUTHBIX Py, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocua: ~ JTWHUM  DJIEKTPONEpenad, TEHEpaTop  NEPEMEHHOI0  TOKa,
ANEKTPOABUTATENb, MHAYKIIMOHHAS T€4Yb, pajiap, paAuoNpUEMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-meub, mpOEKIMOHHBIN anmapar, BOJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pu3uka» Ha YpoBHE CpeIHEro o01Iero oopa3oBaHus
(6a30BbIll  ypOBEHb) JOHKHO OOECHEUYUTh JOCTHIXKEHUE CIEAYIONIUX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHUsI ydeOHOro mnpenmera «Dusnuka» TOKHBI
oTpakaTb ~ TOTOBHOCTh U CIOCOOHOCTh  OOYyYaloIIUXCS ~ PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIHM,
MO3UTUBHBIX BHYTPEHHHUX YOEKIECHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSIM
POCCUHCKOTO OOIIECTBa, paCIIUPEHUE >XKU3HEHHOTO OIbITa W OMbITa JEATCIbHOCTH B
MPOIECCE peaii3allii OCHOBHBIX HAMpPaBICHUN BOCIUTATENIBHON NE€SITEIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh T'PAXKJTAHCKOW TMO3MIIMKM OOYyYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUNUCKOTO OOIIECTBa;

IIPUHATHE TPaJIULIMOHHBIX 00IIeYeIOBEYECKUX T'YMaHUCTUYECKUX 51
JNEMOKPaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTM COBMECTHYIO [IEATEIBHOCTH B HHTEpECax TIPaKIaHCKOIrO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJECHUCTBOBATh C COLIMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C MX
(GYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAaPHOM U BOJIOHTEPCKOU JI€STEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MIACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIECHUE K I'OCYyAapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSM POCCUUCKUX
Y4EHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMMOBEICHUS;

CIIOCOOHOCTh  OILIGHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYIAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYasg OCTETHUKY HAy4YHOrO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEpEC K pa3nuyHbiM chepam MpoPecCHOHAIBHON AESITENTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PUM3MKOW M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BhIOOp Oyayiieit
npoeccCuu 1 peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIAHBL;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTU (PU3UKHU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTH IKOJOTHIECKON KYJIBTYPHI, OCO3HAHUE TIIOOATFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JACUCTBUM B OKPYXKAIOWIEHW Cpele Ha OCHOBE
3HAHUS [eJIel yCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIipeHne OMbITa JIEATEIHHOCTH JKOJOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (U3HKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

chOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTH HAyYHOHW NEeATEIbHOCTH, TOTOBHOCTH B TPOIECCE H3YUCHHSI
(U3MKH OCYIIECTBISITH MPOSKTHYIO U UCCIIEIOBATENLCKYIO JIEATEITHHOCTh WHANBUIYATHHO
U B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue qelcTBU:
CaMOCTOSITEILHO (OPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;
OTIPENICIIATh MEJIH ICSITSIBbHOCTH, 3a]1aBaTh apaMeTPhbl U KPUTEPUHU UX JTOCTHIKCHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUYUS B pacCMaTpUBAEMBIX (PU3MUECKUX
SIBJICHUSIX;
pa3pabarbiBaTh IUIAH pEIICHHS MPOOJeMbl C YYETOM aHalu3a HMEIONIUXCS
MaTepHaIbHbIX U HEMaTEepHUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OILICHUBATh COOTBETCTBHUE pE3yJILTATOB
1IeJISIM, OIIEHUBATh PUCKH MOCJIECACTBUM AEATCIHLHOCTH;
KOOPJAMHUPOBATh W BBINMOJHATH PabOTy B YCIOBHSAX PEaIbHOTO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.
BJIaJICTh HAy4YHOM TEPMHUHOJOTHEH, KIIOYEBBIMM TOHATUAMH M  METOJAaMHU
buznuecKor HAYKH;
BJIaJICTh HaBbIKAMH Y4YE€OHO-HCCJIEI0BATEIBLCKOM W TMPOCKTHOW JACATECIBHOCTH B
obsract (PU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY MOMCKY METOJIOB
peleHus 3a1a4y GU3NIECKOro CoAep KaHus, MPUMEHEHHUIO Pa3IUYHBIX METOIOB TTO3HAHUS;



BIAJCTh BUJAMHU JICITSILHOCTH 110 TIOJYICHUIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIINH,
peoOpa3oBaHUI0 W NMPUMECHCHHUIO B PA3IMYHBIX YUEOHBIX CHTYAIUSAX, B TOM YHUCJE MPHU
CO3/IJaHUM YYEOHBIX MTPOEKTOB B 00JACTU (PUBUKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJU3UPOBATh 3a/1ady, BBIIBUTATH
TUIOTE3y €€ pelIeHUs, HaXOIUTh apryMEHTHI IS JIOKa3aTeIbCTBA CBOUX YTBEP)KICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHATM3UPOBATh TOJYUCHHBIC B XOJC PEIICHUS 3a7a4yd Pe3yJbTaThl, KPUTHUYECKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIHLHOM JNEATEIbHOCTH,
B TOM YHWCJIC TIPU U3yYCHUN (HU3UKH;

J1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

yMETh  TNEPEHOCUTh 3HAHWS IO  (U3MKE B  TPAKTUYECKYIO  00JacTh
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TIOIXO0IBI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMHM TIOJNY4YCHHMsS HWHQOpMAIMu (QU3NYECKOTO COJCPKAHMS U3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBIISITH  IOWMCK, aHaJu3,
CUCTEMATH3allMI0 W MHTEPHpEeTalnilo HMHPOPMAllMM pa3IUYHBIX BUAOB U  (opm
Npe/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CpeACTBA MH(MOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 ¢ COOI0/IEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH OE€30MMacCHOCTH, THTHEHBI, pecypcocOepereHus,
IIPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJCPKAaHMUS B PANMMUHBIX (popmaTax ¢ y4EToMm
Ha3Ha4YeHUs WHOpMaMK H IIEJICBOM ayJUTOPHH, BBIOMpas ONTUMAIBHYIO GopMy
MIPEICTAaBICHUS U BU3yaJIU3aIlHH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKax (PU3UKU M BO BHE-YPOUHOU IEATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYAllUN U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUKY 3PEHUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW U MHAUBUIYAIbHON paOOThI;
BEIOWPATh TEMATHUKY U METOJIBI COBMECTHBIX JACHCTBUHN C yUETOM OOIINX NHTEPECOB U
BO3MOXHOCTEMN KAXKJI0r0 WieHa KOJUICKTHUBA;
MPUHUMATh L€ COBMECTHOM JESATEIIbHOCTH, OPraHU30BBIBATH U KOOPAWHHPOBATH
JNEUCTBUA MO €€ JOCTUKECHHIO: COCTABIATH IUIAH JAEHCTBUM, PACIPENCIATh POJIU C YUETOM
MHEHHUI YYaCTHUKOB, 00CYK/J1aTh PE3yJbTaThl COBMECTHOUM pabOThI;



OIICHMBAaTh KA4eCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMAaHIbl B OOIIUI
pe3yAbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaratb  HOBBIE  TPOEKTHI, OIEHHMBAaTh UAEU C TMO3UIMK  HOBHU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJITh MO3UTUBHOE CTPATETUYECKOE IMOBEJICHHE B PA3JIUYHBIX CUTYyallUsX,
MPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryjasiTuBHbIE YyHUBepcaJbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO OCYIIIECTBIIATh MO3HABATEIIBHYIO JEATeIbHOCTh B 00J1aCTH (hU3UKHU
U ACTPOHOMMUH, BBISIBISITH MMPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUICHUS PACYETHBIX W KAue€CTBEHHBIX 3ajady,
TJTaH BBITIOTHEHHUS TTPAKTUUECKON paboThl C yU€TOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEU Y MPEAIIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMUHBIX MPEANOUTESHUH;

JienaTh OCO3HAHHBIN BRIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pEeIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO SPYIUIMU B O0OJACTH (PUBHKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

aBaThb OILIECHKY HOBBIM CHUTyallusiM, BHOCHUTb KOPpPEKTUBBI B JE€ATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM;

BJIa/IeTh HABBIKAMH IIO3HABATEILHON pe(IIeKCMM KaK OCO3HAaHMS COBEPIIAEMbBIX
JIEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

UCIIONIb30BaTh NpUEMBI pedIeKCUU ISl OICHKHM CHUTYyalllMd, BBIOOpA BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO UX CHUKECHUIO;

MIPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX MPHU aHAIU3€ PE3yJIbTaTOB JIEITEIBHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX MPU aHAIU3€E PE3yJIbTaTOB JIEITEILHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mnpouecce noCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS NPOTrpaMMbl IO
dusnKe ns ypoBHS CpeHero o0mero oopa3oBanus y 00yJarOMIMXCs COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANOIaralomii cOopMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh TOHMMATh CBOE HMOIMOHATBHOE
COCTOSIHWE, BUJCTh HANpPABICHUS PA3BUTUSI COOCTBEHHOW AMOIIMOHAIBHON cdepbl, ObITh
YBEpPEHHBIM B ce0e;



CaMOPETYJIMPOBAHUSA,  BKIIOYAIOIIETO  CaMOKOHTPOJIb, yYMEHHE  IPUHHUMATh
OTBETCTBEHHOCTh 33 CBOE IMOBEJEHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K AMOLIMOHAIBHBIM
M3MEHEHUSIM U TPOSBISATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEIU U yCIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE JEUCTBOBATh HCXOS U3 CBOMX BO3MOXKHOCTEN;

AMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHHUMATh AMOIMOHAIBHOE COCTOSTHUE
IPYTUX, YYUTBIBATH €r0 MPU OCYUIECTBICHUU OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTb BBICTPAWBATh OTHOLIEHUS C
JAPYTUMH JIIOIbMH, 3200TUTHCS, MIPOSIBISITH HHTEPEC U pa3peliaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy o0yuenuss B 10 kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib M MecTo ¢GU3UKM B (POpMUPOBAHUH
COBPEMEHHOW Hay4YHOU KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJOTHIA,
B IIPAKTUYECKOM €SI TEbHOCTH JIIO/ICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS U3YUYEHHBIX (PU3NYECKUX MOJIENe: MaTepralibHasl
TOYKA, WHEpIUalIbHAs CUCTEeMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, HIACANbHBIA Tra3,
MOJIENTU CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEJ, TOUCYHBIA SICKTPUUYECKUN 3apsn
pU perieHnn GU3NIecKuX 3aj1ay;

pacno3HaBaTh pU3NYECKUE SBJICHUS (IIPOLIECCHI) U OOBSICHITh MX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJIEKYJISIPHO-KUHETUYECKOM Teopuu CTpOECHUS BEIIECTBA U
ANEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSAMOJIWHEHHOE JBI)KCHHE,
CBOOOJHOE TMaJIeHUE TeJ, JIBIKEHUE IO OKPY)KHOCTHU, WHEPIUS, B3aHMMOJECHCTBUE Te,
muddy3us, OpOYHOBCKOE JBIIKCHHE, CTPOCHHUE KHUIKOCTEH M TBEPABIX TEJ, U3MEHCHHE
o0béMa Ten TpH HarpeBaHUW (OXJAXIACHUHM), TEIUIOBOE paBHOBECHE, HCIApeHHeE,
KOHJICHCAIUsl, TUIaBJI€HUE, KPUCTAJUIM3allMs, KATIEHUE, BIa)KHOCTh BO3/yXa, MOBBILICHHE
NABJICHUS ra3a MPU €ro HAarpeBaHWM B 3aKPBITOM COCYZIE, CBA3b MEXAY IMapaMeTpaMu
COCTOSIHUS ra3a B U30IPOIECCax, IIEKTPU3aLns Tel, B3aUMOECHCTBUE 3aps/10B;

ONKCHIBATh MEXaHUYECKOE JBIKEHUE, HCIONb3yd (U3MUECKHE BEJIUYMHBIL:
KOOpJMHATa, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJIA, WMITYJIbC
Tela, KWHETUYECKas »JHEprusi, NOTeHUUAJbHAsI DJHEpPrus, MeXaHuueckas padoTa,
MEXaHMYeCKasi MOIIHOCTh; TP OMUCAHWU MPABWIHHO TPAKTOBATH (U3MUECKUI CMBICT
UCIIOJIB3YeMbIX BEIWYMH, WX O0O3HAYEHUS W CIUHUIBI, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIONINE JTAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BETUIHHAMM;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBJICHUS, HUCIIONb3YS
(u3nueckre BEIMYMHBI: JABJIEHUE ra3a, TeMIIepaTypa, CpeAHssl KUHETHYeCKas SHEeprus
Xa0TUYECKOT'O JIBHIKEHUS MOJIEKYJI, CPETHEKBAApaTHUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSII HSHeprus, pabora rasza, KOA3(QPUUUEHT MOJE3HOr0 JEHUCTBUS



TEIJIOBOTO JBUTATENsS; NPU OIMUCAHWM TMPABWIHHO TPaKTOBATh (PU3HMUECKUA CMBICTT
UCIOJb3YEMbIX BEJMYMH, WX OOO3HAYEHUS W EAUHUIBI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMHU BEJIMUUHAM;

OMHUCHIBATh H3YUYCHHBIC DJIEKTPUUECKHUE CBOMCTBAa BEIIECTBA U DJICKTPUUECKHUE
SABJICHUST (MPOLECCHl), HCMONB3Ys (pu3nuecKkue BEIUYUHBI: DJICKTPUUECKUU 3aps,
ANIEKTPUYECKOE TMO0JIe, HANPSKEHHOCTh MOJIs, MOTEHIHUAN, Pa3HOCTh IMOTEHIMAJIOB; MPU
OMHUCAaHWUU TPABUIIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI HCMOIB3YyEeMbIX BEIWYUH, HX
0003Ha4YeHUsI U €IUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYUHAMU;

aHAJTM3UPOBAThH (PM3UUYECKHE MPOLIECCHI U SBJICHUS, UCTIOIB3Ys (PU3HMUECKUE 3aKOHBI U
MPUHITUIIBL: 3aKOH BceMupHoro TsaroteHus, |, Il u 11l 3axonsr HetoTOHA, 3aKOH cOXpaHEHUs
MEXaHUYECKOW DHEPTrUM, 3aKOH COXPAHCHUS HMMIYJIbca, MPUHIUII CYMNEPIO3UIUUA CHUII,
NPUHIUMIT PABHOMNPABUS HHEPIUAIBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO
TEOPHUIO CTPOEHHUS BEIECTBA, rA30BbIC 3aKOHBI, CBS3b CPEJAHEH KUHETUYECKOW IHEPTUH
TEIUIOBOTO  JBMKEHUS MOJEKYl1 ¢ aOCONIOTHOM TeMmIiepaTypoil, MepBbIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHHUs JIJIEKTPUUYECKOro 3apsja, 3akoH KyioHa, mpu 3ToMm
pa3uyath CIOBECHYHO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKECHUE U
ycJIoBHS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPUHIIMIBI JCHCTBUSI MAIIWH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3auyaTh YCIOBHS UX O€30MIaCHOT0 UCTIONB30BaHUS B TIOBCETHEBHOM KU3HU,

BBITIOJIHSITh DKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (DU3NUECKUX SIBJICHUN U MPOIECCOB C
UCIIOJIb30BAaHUEM TIPSMBIX W KOCBEHHBIX M3MEpPEHHMH, TIpH 3TOM (OPMYJIHUPOBATH
npoOjeMy/3agady W THUIOTE3y YYeOHOro JSKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
IIPEIOKEHHOTO 000PYA0BAHHUS, IIPOBOIUTD ONBIT U (hOPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUs (DU3NYECKUX BEJIMYUH, MPU ITOM
BBIOMPATH ONTUMAJIBHBIA CITOCOO M3MEPEHUS W MCIOJIH30BaTh N3BECTHHIE METOJIBI OIICHKH
MOTPENTHOCTEN NU3MEPEHUH;

UCCJIE0BATh 3aBUCUMOCTH MEXIYy (PU3MYECKUMH BEJIWYWHAMH C HCIIOJIb30BaHUEM
MPSMBIX W3MEPEHHM, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YNIBTATHI
MOJIYYCHHONW 3aBHUCHUMOCTH (DU3MYECKUX BEIMYMH B BUAEC TaONHI U TpaduKoB, nelaTh
BBIBOJIbI 110 PE3YyJbTaTaM UCCIIEAOBAHUS,

coOmroaTh mpaBmiia 0€30MacHOro TPy/la MPU MPOBEICHUN UCCIIECIOBAHUN B paMKax
y4e0HOTO SKCIEPUMEHTa, Y4eOHO-HMCCIEAOBATENbCKOW M TMPOCKTHOW MESITEIbHOCTH C
MCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JTa0OPATOPHOTO 000PYI0BAHHS,

pemaTh pacy€THbhIE 3aJaud C SBHO 3aJlaHHOW (PU3MYECKON MOJEIbI0, UCIONb3Ys
¢usznueckre 3aKOHBI W TPHUHIIMIBI, HA OCHOBE aHalIHW3a YCJIOBHS 3a/ladyd BBHIOMpATh
(bu3nIecKyt0 MOJeb, BRIIETATh (PU3NYECKHUE BEIUYUHBI U (POPMYIIBI, HEOOXOIUMBIE IS
e€ pelieHusi, MPOBOJUTH PACUETHl U OILEHUBATH PEATBHOCTH MOJYYEHHOTO 3HAYECHUS
bU3NUeCKO BEIIMYNHBI;



pemiaTh KadyeCTBEHHBIC 3aJlauyd: BBICTpAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYXKJIEHUN C OMOPON HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (HU3UUYECKUE
SIBJICHUSL;

UCIIOIb30BaTh MpPHU PEIICHUH Y4EeOHBIX 3a/Ja4 COBPEeMEHHbIE WH(MOpPMAlMOHHBIC
TEXHOJIOTHH JIJIA TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMU U TIPEACTaBICHUs YdeOHOU
W HAyYHO-TIOMYJISIPHOW WHQOpMaIMK, TOJYYeHHOM W3 Pa3IMYHBIX HCTOYHUKOB,
KPUTUYECKHU aHAJIM3UPOBATh MOIYy4yaeMy0 HH()OPMAIIHIO;

MPUBOJUTH TPUMEPHl BKJAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUpA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIB30BaTh TEOPETHUECKHUE 3HAHUS MO (U3UKE B TOBCEIHEBHOW KU3HU IS
obecrnieueHus: 0e€30MacHOCTH TMpH oOpameHuu ¢ npudopaMud W TEXHUUYECKUMHU
YCTPOWCTBAMHU, [JII COXPAHEHUS 3JI0POBbS M COOJIIOJCHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPY>KarOIIeH cpejie;

paboTaTh B TPYIIE C BHIIOJHEHUEM PA3UYHBIX COIMAIBHBIX POJICH, TJIaHUPOBATH
paboTy TPYIIIbI, PAIIMOHAIBHO PaCIPeaeIsIiTh 003aHHOCTH U TUIAHUPOBATH JICSITEIBHOCTh
B HECTaHJAPTHBIX CHUTYyaIlUsAX, AJCKBATHO OIICHWBATh BKJIAJ KaXJOTO M3 yYaCTHHKOB
TPYIIIBI B PEIIEHNE PAaCCMAaTPpUBAEMOM MTPOOJIEMBI.

K xonmny obyuenus B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib M MecTo GU3UKM B (POpMUPOBAHUH
COBPEMEHHON HaYyYHOUN KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH,
B MPAKTHUUYECKOU AESATEIBHOCTH JIIOJIEH, 1[€IOCTHOCTh U €IMHCTBO (PM3UYECKOM KApTHUHBI
MUpa;

YUUTHIBATh TPAHUIBI MPUMEHEHUS HU3YYCHHBIX (PU3NYECKUX MOJENeil: TOYEeUHBIN
ANEKTPUYECKUI 3apsll, JIyd CBETa, TOUYEUHbIH MCTOYHUK CBETA, SIAEpPHAs MOJAENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT O Si/[pa MPH peleHrny GU3NIecKux 3a1ad;

pacrno3HaBaTh pU3NYECKUE SBJICHUS (IIPOLIECCHI) U OOBSICHITh UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH W KBAaHTOBOW (PU3UKHU: DIEKTPUYECKas TMPOBOJAMMOCTb, TEIUIOBOE,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJICMCTBUE MArHHUTOB,
ANEKTPOMArHuTHas MHAYKIUS, AEHCTBHE MAarHUTHOrO MOJII Ha MPOBOJHUK C TOKOM M
JIBUKYIIANACA 3apsi, OJJIEKTPOMArHUTHBIC KOJIEOAHWsS ¢ BOJHBI, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHUEe, MpenomMieHue, uHTepdepeHius, audpakuus u
MOJIApU3AIMs CBETa, OUCIEpPCUsi cBeTa, ¢oTodnekTpudeckuii 3gdekr (dboTodrddexr),
CBETOBOE JIaBJICHUE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAsI PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YYEHHbIE CBOMCTBA BelIECTBAa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE, DIECKTPUUECKYI0 MPOBOJAUMOCTH PA3IUYHBIX CpPEl) M DJIEKTPOMATHUTHBIC
saBjeHUs1 (IIPOLIECChI), UCIHONB3Yd (PU3MYECKUE BEIIMYMHBI: AJIEKTPUUECKUN 3apsjl, cuja
TOKa, DJIEKTPUYECKOE  HAMpPSIKEHUE, DJIIEKTPUUYECKOE COMNPOTUBICHUE, Pa3HOCTh
MOTEHIIMAJIOB, 3JEKTPOABUKYIIAs cujla, paboTa TOKa, MHAYKLIUS MAarHUTHOTO MOJs, CUja



Awmnepa, cuna JlopeHna, WHAYKTUBHOCTb KAaTYIIKH, SHEPTUs JJIEKTPUUECKOrO0 U
MAarHUTHOTO TOJIEH, MEePUOJ U YacToTa KoJieOaHUWM B KoieOaTeIbHOM KOHTYpE, 3apsna U
CWJIa TOKa B MPOLECCE TapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJjieOaHul, (OKycHOe
paccTosiHME M ONTHYECKas Cuiia JHMH3bl, I[PU ONUCAHUM NPABUIBHO TPaKTOBATh
(u3MUECKUI CMBICT UCIHOJIb3YEMbIX BEIUYHH, UX 00O3HAUYE€HHUS W €IMHHUIIbI, YKa3bIBATh
(opMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY C APYTUMU BEIMUYUHAMY;

ONKCHIBATh M3YYECHHbIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, UCMONb3Ys (HU3NUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U YACTOTA CBETA, SHEPTUS U
UMITyJIbC (POTOHA, MEpPUOJ MOoypacnaaa, SHEPrus CBsI3W aTOMHBIX siAep, IPU ONUCAHUU
NPAaBWIBHO TPAKTOBATh (DU3UUECKUN CMBICI MCHOJIb3YEMbIX BEJIMYUH, UX 0003HAUCHUS U
€AMHUIIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3HUECKYIO0 BEIUYUHY C
JIPYTMMH BEJIMYMHAMHU, BBIYUCIIATH 3HAUCHUE (PU3HUECKON BETUUMHBL;

aHAIM3UPOBATH (PU3NYECKUE MPOLIECCHI U SBJICHUS, UCTIONIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3aKOH OMma, 3aKOHBI TOCJEI0BAaTEIbHOTO W MapajuIeNIbHOTO COEIUHEHUS
NPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIEKTPOMAarHUTHOW WHAYKIUH, 3aKOH
OPSIMOJIMHEHHOTO ~ paclpoCTpaHEHUsi CBETa, 3aKOHbI OTPAXKEHUsI CBETa, 3aKOHBI
NpeIOMJICHHSI CBETa, ypaBHeHUE ODWHIITeWHa misi QorodddexTa, 3aKOH COXpAHECHHS
HHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsia, 3aKOH
COXpaHEHHUs MAacCOBOTO 4YHCJIA, MOCTylaThl bopa, 3aKoH paguoakTUBHOTO pacmaaa, Mpu
ATOM pa3linyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BhIpaXKEHUE U
ycloBUs (TpaHulIbl, 00J1acTH) IPUMEHUMOCTH,

ONpENENATh HANpaBJICHHWE BEKTOpPAa WHIAYKIMM MAarHUTHOTO TOJII MNPOBOJHUKA C
TOKOM, cuJibl Amniepa u cuisl JIopeHua;

CTPOUTh M OIKCHIBATh U300pa’K€HHE, CO3JaBaeMO€ IUIOCKMM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJHATH YKCIIEPUMEHTHI 110 UCCIIEIOBAHUI0 (PU3NYECKUX SIBJICHUIN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHHI: Mpu ITOM (POpMyIHUpOBaTh
npoOjeMy/3agady W THUIIOTE3y YYeOHOro JSKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEI0AKEHHOT0 000pyA0BaHUs, IPOBOJIUTH OMBIT U (HOPMYIHPOBATH BHIBODI;

OCYILIECTBJIATH MPsIMbIE M KOCBEHHBbIE M3MEpPEHUs (PU3NUYECKUX BEIUYUH, MPU 3TOM
BbIOMpaTh ONTUMAIBHBIN CIIOCOO M3MEPEHUsI U UCIIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH
MOIPELTHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH C MCIOIb30BAaHUEM MPSIMBIX
U3MEpPEHHU: TpU 3ATOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJTyYEHHOM 3aBUCHMOCTH (M3MUECKHUX BEJIWYMH B BUAE TaOMUI M TrpaduKOB, AenaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOmroaTh npaBuiia 0€30MacCHOIO TpyJla MpPU MPOBEIECHUN HCCIEAOBAHUI B pamMKax
yu4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIEA0BATENbCKOW M MPOEKTHOW JEATEIbHOCTH C
HCITI0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOI0 00OPYI0BAHHS;

pemarb pacyéTHble 3a7a4yd C SIBHO 3aJlaHHOM (PU3MYECKOW MOJEJbIO, HCIONb3Ys
(u3nueckre 3aKOHbl M NPHUHLMIBI, Ha OCHOBE AaHallU3a YCIOBHUSA 3aJayd BbIOMPATH



(u3HUECKYI0 MOJENb, BBIIEIATh (PU3NUECKUE BEIMUYMHBI U (GOPMYIbl, HEOOXOAUMBIE IS
e€ peleHus, TPOBOAUTH PACUYETHl M OLIEHUBATh PEATBHOCTh MOJYYEHHOI'O 3HAYEHHS
(bu3MYeCKON BEJIMUMHBIL;

pemarb KayeCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTHUYECKHM HEIPOTUBOPEUHUBYIO
LEMOYKY PAaCCYXJACHHUI ¢ OMOpOI HAa U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE
SBJICHHUS;

UCIIOJIb30BaTh NpPHU pEHIeHUMH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(GOPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALUN U NIPEACTABICHUS y4eOHON
U HAy4YHO-TIONYJSIpHOM uWH(OpMAIUU, TMOJYYEHHOW M3 Ppa3IMYHBIX HMCTOYHUKOB,
KPUTHUYECKH aHATU3UPOBATh MOJy4aeMyt0 HH(POPMAIIHIO;

OOBSACHATh MPUHIMIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHs UX 0€30MacCHOTO UCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HMU;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMUS MO (PU3MKE B TOBCEAHEBHOM >KU3HU MJIA
oOecrieueHusi 0€30MaCHOCTH TMpU  OOpalieHMH C M[pudopaMud U TEXHUYECKUMU
yCTPOIMCTBAMHU, JUIsl COXPAHEHUS 3JI0pPOBbsi U COOJIIOJIEHUS HOPM 3KOJOTUYECKOIO
MOBEJICHUSI B OKpYKalolIeH cpelie;

paboTaTh B IpyIIE C BBIIOJHEHUEM Pa3IUYHbIX COLMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy TPYIIbI, PAllMOHAIIBHO paclpeiesiTh 0053aHHOCTH U MJIaHUPOBATh JESATENbHOCTD
B HECTAHJAPTHBIX CHUTyalUsX, AJEKBATHO OLICHMBATh BKJIAJ KaXKJIOIO0 M3 YYaCTHUKOB
IpYIIbI B peHIeHUE pacCMaTpUBaeMoOn IPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM nupposbIie
Ne i/ P Konrpoasbubie | IlpakTHyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUA
bu6moteka [IOK
1.1 o 2
VISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
2.2 7
Alutanica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAaHCHHS B MEXaHHUKE 6 1 1 bubmorexa [TOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHASI ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuoreka [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Paznea 4. JIEKTPOJANHAMUKA

bubnuoreka [IOK
4.1 1
DUIeKTpOCTATHIA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudecKuil TOK. Toku B 12 bubnuorexka [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoasubie | IlpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOIUHAMUKA
11 MarnuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuotexa [JOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKre U 3JIEKTPOMArHuTHbBIE 9 1 bubnuorexa [JOK
' KoJIeOaHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue 1 3JIEKTPOMArHuTHBIE bubnuoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrruka 10 3 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

OCHOBBI cIEMAIBHOW TEOpUU bubmuoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®DU3UKA
bu6mmoreka [JOK
4.1 i 6
MEMCHTEI KBATOBOH OTITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenune atoMa 4 bubmmorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE pO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 7 Et?riﬂ;l ;T:;?:)(I)_.[ 8/5 f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 O6Go0bmraroriee MOBTOPEHHE 4 Et?[inll;l ;fzéj)g :3/I;f4lc970
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonrtpoJsbnbie | IIpakrnyeckue
n/n Bcero u3ydenusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuoreka [JOK
METO/IbI TO3HAHUA OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusmku B popmMupoBaHun
2 COBPEMEHHOM HayYHO# KapTHHBI MUPA, B 1 bubmorera [JOK
P v P 1P, https://m.eds00.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexanndeckoe aABmwkeHne. OTHOCHTEIHHOCTD
3 MEXaHHYEeCKOTo JABIKeHHS. [lepeMemenue 1 bubmorera [JOK
PP ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE IPSIMOIIMHENHOE IBIKEHNE 1 bubmorexa LOK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubnnoreka [JOK
JNIBIKECHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienre. Y CKoOpeHue 1 bubnuoreka [JOK
CBOOOHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe npuxenue. /[Brxenue 1 bubmuoreka [JOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpunIun oTHOCKUTENBbHOCTH [ anumnes.
8 HNuepumnansHbie cuctembl oTcueTta. [lepBoiit 1 bubmmorexa [IOK
pH e https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. IIpuHIHUI CYIIEPIIO3UIINHA
9 cui. Bropou 3akon le,IOTOHa ?11:1 ’ 1 bubmmorexa [JOK
' p . a https://m.edsoo.ru/ffOc3be8
MaTepuaIbHOU TOUKU



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3620
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10 Tperun 3akoH HproTOHA I MaTepUaIbHbBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BCeMHpHOro Tarotenus. Cuna bubnuorexa [JOK
TsKecTH. [lepBast kocMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr y https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadpdunment tpenus. Cuna
13 com OTEIBJ'ICHI/I?[ 1| (Elq)I[BI/I)KeHI/II/II) Tesa B brmmorexa [OK
P P https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Tase
[TocrynarensHOE U BpanaTeIbHOE JBUKEHUE
14 a0COJIFOTHO TBEPJOTO Tesia. MOMEHT CHIIBI. bu6moreka [IOK
[Ineqo cuiel. YcnoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepHabHOW TOUYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITynbC cuibl. 3aKoH bubnuoreka [IOK
COXpaHEHUs UMNyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHUE
Pa6ota u moutHOCTh cuibl. Kunetnueckas
o bu6mmoreka [JOK
16 SHEPTHsl MaTepHaIbHON ToUkHu. Teopema 00
. https://m.edsoo.ru/ff0c4502
W3MEHEHNUN KMHETUYECKOW SHEPIUU
[TorenunaneHas sHeprus. [loTeHunanpHas
17 SHEprus ynpyro neopMupoOBaHHOU bubnunoreka [JOK
npyxxuHbl. [loTeHmanbHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U IOBEPXHOCTH 3eMIIH
[ToTeHuManbHbIE U HEIOTEHUUAIBHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C
18 I/ISMCH:HI/ICM MEXaHU4YECKOU IHEPTUHU Bubmmorexa LIOK
P https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU
19 JIaGoparopHas pabota «VccinenoBanue CBs3u



https://m.edsoo.ru/ff0c3be8
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paboTHI CUJIBI C U3BMEHEHHEM MEXaHUYEeCKOU
SHEPIUHM TeJla Ha IPUMEPE PACTAKEHUS
PE3UHOBOIO JKI'yTa»

KonTponsHas padora no teme «KnnemaTtuka.

bubmmoreka [{OK

20 MHAMKKa. 3aKOHBI COXpaHCHUS B
A P https://m.edsoo.ru/ff0c4b74
MEXaHHKE)
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuorexa [JOK
21 KHHETHYEeCKOM Teopuun. bpoyHoBckoe
https://m.edsoo.ru/ffOc4dc2
nsuxenue. JAuddyzus
XapakTep ABUKEHUS U B3aUMOICHCTBUS
22 4acTHI] BemecTBa. Moenu CTPOCHHS Ta30B,
XKHUJKOCTEH U TBEPABIX TEI
23 Macca monekyn. KonnuecTBo BemecTsa.
[Tocrostnnas ABoraapo
24 TemmoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [lkana remneparyp Llenbcus
o5 WUneansueiii raz B MKT. OcHOBHOE bu6mmoreka [IOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcouroTHas TeMITepaTypa Kak Mepa cpeaHei
. bu6mmoreka [JOK
26 KMHETUYECKON SHEPIUU JBUKECHUS MOJIEKYII.
. https://m.edsoo.ru/ff0c511e
VYpaBaenue Menpeneena-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHas pabora «lccnenoBanue
28 3aBUCHMOCTH MEXIy ITapameTpamMmu
COCTOSIHMS pa3pEKEHHOIO ra3a
29 N3onponeccel B uAcaTbHOM ra3e u ux bu6mmoreka [JOK
rpaduuecKoe MmpeCTaBIcHUE https://m.edsoo.ru/ff0c570e
30 BuyTpeHnHsia sHeprus TepMoIMHAMUYECKOU bubnunoreka [JOK

CHUCTEMBI ¥ CIIOCOOBI €€ M3MEHCHUSI.

https://m.edsoo.ru/ff0c5952
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KomnuectBo TemnoTsl u pabota. BHyTpeHHSIS
SHEPrusl OJHOATOMHOIO UICAIBHOIO ra3a

31 Buas! Tenonepenaun bubamorexa OK
P https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIOEMKOCTh BELIECTBA.
32 KonuuecTBo TemnoThl npu Temionepeaaye brbmmorexa [OK
y P P ' https://m.edso0.ru/ff0c5c36
AmabaTHBIN MpoIecC
33 [IepBblii 3aKOH TEPMOJMHAMUKH U €TO bubnuorexa [JOK
IIPUMEHEHHE K U30TpoLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6patumocTh npo1ieccoB B MpUPOIE. bubnuoreka [JOK
BTopoii 3ak0OH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII/ TermoBoi bu6moreka [IOK
MAaIlIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJ
37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOHEPT € THKN
38 O6o0maromuii ypok «MosekysspHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOITHAMUKH https://m.edsoo.ru/ff0c6938
KounTposbnas pabora no teme
39 «Monexymnspras ¢pusrka. OCHOBBI bubmmorexa [JOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpa3oBaHue U KOHICHCAIIHS. bubnunoreka [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOGCOIIOTHAS M OTHOCUTEJIbHAS BIAXKHOCTh bubnnoreka [JOK
BO3ayxa. HacellieHHbI# nap https://m.edsoo.ru/ff0c64d8
TBeépnoe teno. Kpucrammueckue u
42 amopdHble Tena. AHU30TPONHS CBOKCTB bubnuoreka [IOK
KpucTayoB. JKuakue KpucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [InaBneHue u kpuctauM3anus. Y aenpHas bubnuorexa [IOK
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TerIoTa tiaBieHus. Cyonumanus

https://m.edsoo.ru/ff0c6708

44 VYpaBHeHuUe TEII0BOro OanaHca brbamorexa LOK
P https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tel. DIEKTPUUEeCKUH 3apsil. bubnuorexa [JOK
JIBa BU/1a QIEKTPUYECKHUX 3aps1/I0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, AUITEKTPUKH U
46 an OBOJTHUKH 3aK(F))H COXpaHEHUs brbmmorexa [OK
YHpOBOA ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
47 B3aumoneuncrBue 3apsinoB. 3akoH Kynona. bubnuoreka [JOK
To4euHBIN IIEKTPUUECKHUH 3apsif https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTD 3JIEKTPUYECKOTO OIS,
48 [IpuHIUT CYTIEPIIO3UITUHN IITEKTPUUECKHIX bubmorexa OK
P - ep . P https://m.edsoo.ru/ff0c6df2
nosie. JInHuM HanpsHKEHHOCTH
49 PaboTa cui aieKTpocTaTHIecKoro moJsl. bubnuoreka [IOK
IToTenmman. PasHOCTH MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
bu6mmoreka [IOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHULIAeMOCTh
bu6mmoreka [JOK
51 OnekrpoeémMkocTb. KoHnmeHcato
P A P https://m.edsoo.ru/ff0c7126
52 DIJIEKTPOEMKOCTH IIJIOCKOI0 KOHJEHCATOPA. bubnuorexka [JOK
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabora "M3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHUEe AIEKTPOprOopoB
55 DNEKTPUUECKUH TOK, YCIOBUS €T0
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cymecrBoBanusl. [locrosuusiii Tok. Cuna
toka. Hanpsxenue. ConpoTuBieHue. 3aKOH
Oma jy1st yyacTka 1emnu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COCTMHEHHUE IPOBOTHHKOB.
JlaboparopHas pabota «/3ydeHune
CMEIIAaHHOTO COCIMHCHHSI PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH IEKTPHUECKOTO TOKA.
3akon Ixoyns-Jlenma

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma Juis MOJIHOM (3aMKHYTO)

anekTpudeckoit nenu. Koporkoe 3ambIkaHue.

JlabopaTtopnas padora «M3mepenne I/1C
HCTOYHHKA TOKA U €TI0 BHYTPECHHET O
COIIPOTUBIICHUSY

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPhI.
CBepXnpoBOAMMOCTh

60

DIJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBA
AIIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMecHast MpoBoauMocTh. CBorcTBa P—N-
nepexojia. [lomyrnpoBoIHUKOBBIE TPHUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUYECKUHU TOK B PaCTBOpPax U
pacraBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAINS.
OneKTpoan3

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUH TOK B rasax.
CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN
pa3psa. Monnus. [1nasma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DneKTpruuecKue Mprudophl U yCTPOICTBA U HX

64 MpakTU4YeCKoe npumeHenue. [Ipasuna 1 brbamorexa LOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTH
. bubnuorexa [JOK
1
65 O0600mamuil ypok «IEKTPOTHTHAMUKAY) htts://m.edsoo.ru/f0c88be
Kontponbhas padoTa no Teme
66 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
AIEKTPUYECKUN TOK. TOKH B pa3inyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 KonTponbHas paboTa no teme 1 bubnuorexa [JOK
"OnexkrpoauHaMuka" https://m.edsoo.ru/ff0c8c56
. bubmuorexa [JOK
68 006006 10 1
ODIIATOIHH YPOK [0 TeMam 11 Ktacea https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaundyecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka KonrtpoJsbnbie | IIpakTnyeckue
n/n Bcero u3ydenus | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
ITocTostHHBIE MATHUTEI M UX
1 B3anMoieiicTBre. MarautHoe mnose. Bektop 1 bubnuorexa [JOK
MarHUTHON MHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIAA
MarsuTHO€ 10Jie TPOBOTHHUKA C TOKOM.
2 OmnbiT Dpcrena. Bzaumoaeiicteue 1 bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHas pabota «3yduenne 1 1 bubnuorexa [JOK
MAarHUTHOTO TMOJISt KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HAa MPOBOIHUK C
4 tokoM. Cmta Amriepa. JlabopaTopHas pabora 1 1 bubnuoreka [IOK
«HccaenoBanue JeUCTBUSA NOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JleiicTBMe MarHuTHOTO IIOJISI Ha
5 JIBUK cs 3apsDKEeHHYIo yactuny. Cria 1 bubmnorexa [TOK
yHyro P o Y https://m.edsoo.ru/ff0c9df4
Jlopenma. PabdoTa cwiel Jlopenma
DOnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHoW unaykuuu. J/C 1
WHIYKIWUU. 3aKOH JIEKTPOMArHUTHOM
unaykuuu Papanes
7 JIaGopatopHas pabota «MccnenoBanue 1 1 bubnuoreka [IOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHITYKLIMN https://m.edsoo.ru/ff0cal50
8 NHIyKTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIHH. 1 bu6nmoreka [JOK

S/1C camonHIyKIMK. DHEPIUsl MArHUTHOTO

https://m.edsoo.ru/ff0ca600
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I10JIA KaTyYIIKU C TOKOM. 3JI€KTpOMaFHI/ITHOC
I10JIC

TexHuueckue ycTpouCTBa U UX IPUMEHEHHUE:
ITIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHHTHI,

9
AJIEKTPOIBUTATENb, YCKOPUTEIIN
JJIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYb
10 O6o06maronuit ypok «MarHutHoe nosie. bubnnorexa [JOK
DneKTpoOMarHuTHasE UHIYKIIHS https://m.edsoo.ru/ff0cab82
11 Kontponbhas padoTa no teme «MarautHoe bubnuoreka [JOK
roJjie. DIeKTPOMAarHUTHAS UHTYKITHS https://m.edsoo.ru/ffOcad58
CBoOoHBIE MEXaHUYECKUE KOJICOAHMSI.
12 IMapmonnueckue koiedanus. YpaBHeHUE bubnuoreka [IOK
rapMoHH4ecKHX Kosiebanuii. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlabopaTtopHas pabota «lccnenoBanmne
13 3aBUCHUMOCTH Tepro/ia MajbIX KoJeOaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpy3a»
Konebarenpabir koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHbIE KOJeOaHus B UA€aIbHOM
bu6mmoreka [JOK
14 KOJIeOaTeIIbHOM KOHTYpE. AHAJIOTHS MEXKIY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
KoJieOaHusIMU
®opmyna Tomcona. 3aKoH cOXpaHEHUS
bubmuoreka [JOK
15 SHEPruM B UACaTHHOM KOJIeOaTeIbHOM
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBieHue o 3aTyxaroMMX KOJIeOaHUSX.
16 BbIHYXIeHHbIE MEXaHUYECKHE KOJIeOaHusl. bubnuorexa [IOK

Pe3onanc. BHHy}KI[eHHBIe
QJICKTPOMArHUTHBIC KoJIeOaHMS

https://m.edsoo.ru/ff0cbb86
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IlepemenHbIn TOK. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO

bu6mmoreka [IOK

17
TOKa. AMIUTUTYIHOE U JCUCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYCHUE CHJIBI TOKA M HAMPSHKCHHUS
18 Tpanchopmarop. [IponsBoacTro, nepenava u
MOTPeOJICHNE DIIEKTPUICCKON dHEPTUH
YCTpOHCTBO M IPAKTHYECKOE IPUMEHEHUE
19 BJIGIfT I/I‘IGCKOFOPSBOHKEI reHe ETO a bubnuorexa LIOK
P > T EHEPETOP https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKa, JIMHUH dJIeKTpoTiepeayd
DKOJIOTHYECKHE PUCKU TIPH MPOU3BOJICTBE
20 anekTpodHeprun. KynbTypa ucronbp30BaHus
JIEKTPOIHEPTHH B TTOBCETHEBHOW YKH3HU
MexaHW4ecKue BOJIHBI, YCIIOBUS
21 pactpoctpanenus. [lepnon. CkopocTs bubnuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie ¥ MPOIOIBbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3ByKa. bubnuoreka [IOK
Bricora Tona. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [JOK
ckopocTb. [lIkana 3meKTpoOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.
Pa3Butne cpencts cBs3u. Paanonokanus
bubnnoreka [JOK
25 KontponbHas padota «KosnebaHus v BOJTHBD) 1
https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacpocTpaHeHHE CBETa B
26 OJIHOPOIHOM cpejnie. ToueuHbIi HCTOYHUK bubmnorexa [IOK
P peae. https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
97 OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS bubnunoreka [JOK

cseta. [locTpoenne n300paxeHUH B TNIOCKOM

https://m.edsoo.ru/ff0cd4e0
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3epKaie

[Ipenomiienue ceera. [lonHoe BHyTpeHHEE

bu6mmoreka [{OK

28 oTpaxkenue. [IpenenbHbId yro mojaHoro
p pedl T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHSI
29 Jlaboparopuas pabota «3mepeHue bubnuorexa [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxxeHuii B TUH3E.
30 dopmyra TOHKOH JIMH3BL. Y BETMUCHUC brmmorexa [OK
pMY ' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300pa)KEHUH B JINH3aX»
Hucnepcus cseta. CloxHbII cocTaB 06e10ro
32 cgeta. [IBer. JlaboparopHas pabota
«Halmronenue qucnepcuu cBeTa
33 Hutepdepentus cera. {udpakums crera. bubnuoreka [IOK
JudpakuronHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOPHI U yCTPOICTBa U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUS
['paHuIpl MPUMEHUMOCTH KIACCUYECKON
. bubnuoreka [JOK
36 MexaHukd. [locTynarsl cienuanbHOU TEOPUH
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. bubnnoreka [JOK
3ameyieHne BpeMEHHU M COKpAIlEHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMMYIbC PEISITUBUCTCKON
38 gacTullbl. CBSI3b MAaCChI C SHEPTUEH U Bu6mmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPrusl MOKOs
39 KonTtponsHas padora «Ontuka. OCHOBBI bubnuorexa [IOK
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CHCHH&HBHOﬁ TCOPpHUU OTHOCUTCIIBHOCTHU»

https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus u

bu6mmoreka [{OK

40
uMIynbe GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U UccienoBanue Gpororddekra. bubnuorexa [JOK
Omprtet A. I'. CtonieroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTodddekra. YpaBHEHHE
42 OuHmrerHa s potoaddexra. «KpacHas brbmmorexa LOK
) https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JaBnenune cBeta. OnbiTe I1. H. JIebenena. bubmmoreka [{OK
XUMHYECKOE JISUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckre ycTpoiCcTBa U MPaKTUYECKOE
44 npuMeHeHue: (poTosaemMeHT, GoToaaTIuK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agau mo teme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOM OMTUKM https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio o-4actu Bubmmorexa [IOK
e P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bu6mmoreka [JOK
47 IT b
OCTYHATRL Hopa https://m.edsoo.ru/ff0dOafa
N3nydenue u norjiomnieHue GOTOHOB MpH
48 e ey;:o € aToma C oulloro q)OBH}I 3Heprnn bubmmorexa [JOK
pexolt . a yp p https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel ciekTpoB
BonoBrle cBorcTBa yactuil. BoaHEI 1€
49 Bbpowuia. KoprnyckynsspHO-BOITHOBOU bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4eHHE
50 OTkpbITHE PATUOAKTUBHOCTU. OTIBITHI bubnuorexa [IOK

Pesepopaa no onpeneneHuto cocraBa

https://m.edsoo.ru/ff0d0fd2
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PaaOaKTUBHOI'O U3JTYUCHUS

51

CaoricTBa anbda-, 6era-, raMmMa-u3TydCHU.
BJII/IHHI/IC paI[I/IOElKTI/IBHOCTI/I Ha JKX1UBBIC
OPraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOIBI.
Anbda-pacniag. DIEeKTPOHHBIN H
MO3UTPOHHBIM OeTa-pacnal. ['amma-
U3ITy4yeHue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. Anepusid peakrop. [Ipodiemsl,
IIEPCIEKTHUBBI, SKOJOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIe YacTulbl. OTKpBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS U
pPErucTpamyy JeMEHTAPHBIX YaCTHII.
Kpyrnsliii cton «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. EAMHCTBO puznueckon
KapTHUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3831000 HeOa. Co3Be3nus, IpKue
3BE3IBI, INTAHETHI, UX BUAUMOE IBIKEHHUE.
CosHeyHast cucreMa

56

Coinne. CojiHeyHast aKTUBHOCTE. MICTOUYHHK
sHepruu CoJiHIIa U 3BE3]

57

3BE311bl, UX OCHOBHbBIEC XapaKTEPUCTUKH.
3BE311bI TJIaBHOW MOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJCTABICHUS O IPOUCXOKICHUHN U
spoJironu CoJIHIIA U 3BE3]T

58

Muneunsin [1yrs — Hamma ['anakTuka.
ITonoxenne n npuxenue CoyHLA B



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lNanaktuke. ['anaktuku. YepHble ABIPHI B
sIpax rajJakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bosemoro B3peiBa. PenukroBoe nsnydeHue.
MeraraakTuka

60

Hepemennsie mpo6iieMbl acCTpOHOMUU

61

KontponbHas padota «51eMeHTHI
aCTPOHOMHUU U aCTPOPU3UKU»

62

O6o6maromuit ypok. Ponb ¢puzuku n
ACTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COITTATBHON 1 dTUUECKOM
cdepax nesTeTbHOCTH YeIOBEKa

63

O6o6maromuit ypok. Ponb u Mmecto puszuku
1 aCTPOHOMHH B COBPEMEHHON HAay4YHOU
KapTUHE MHUPa

64

O6o06matomuii ypok. Poss pusmaeckoit
Teopuu B GOpMUPOBaHHUH TIPEICTABICHUN O
bu3nveckoil KapTHHE MUpa

65

O6o06maromuii ypok. Mecto pusndeckoit
KapTUHBI MUPA B O0IIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
PUPOIC

66

PesepBHeIil ypok. MaruuTHOE 1oJie.
DneKTpoMarHuTHast UHAYKLMS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHEelUaJIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pezepublit ypok. KBanToBas usuka.
DeMeHTBl aCTPOHOMUHU U aCTPOU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

KIJIACC

®usuka. 10 knacc: yued. {1 06pa3oBaTeIbHBIX OpraHU3aINii: 0a30BbIN
ypoBeHnb/I". . Msxkumes, b.b.byxosues, H.H.Corckuii; nox pen.H.A.IlappentreBoit.- M.:
IIpocsemenue, 2016.

®uzuka. 11 knacc: yueb. [ns oOpazoBaTenbHbIX OpraHu3aluii: 0a30BbIi
ypoBeHnb/I". . Msxkumies, b.b.byxosues, B.M.Uapyrun; nox pen.H.A.IlappentreBoit.- M.:
ITpoceenienue, 2016.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
®duswnka. 10 knacc: yueb. s 06pa3oBaTeIbHBIX OpraHU3aINii: 0a30BbIN

ypoBeHs/I".SI.Mskume, b.b.byxosues, H.H.Cotckuii; mox pea.H.A.IlapdherTseBoii.- M.:
ITpocenienue, 2016.

®dusmka. 11 knacc: yueb. /{1 06pa3oBaTeIbHBIX OpraHU3aINii: 0a30BBIN

ypoBeHb/I'.Sl. MsikumieB, b.b.byxosues, B.M.Uapyrun; nox pea.H.A.IlapdbentreBoii.- M.:
IIpoceenienue, 2016.

PeimkemkeBuu AT, «3amaunuk10-11».- M.: llpoda, 2022

CremnanoBa ['.H. «C6opuuk 3ana4 no ¢pusuke 11t 10-11 kmaccoB oOmeoOpazoBaTebHBIX
mkom». M.: IlpocBemenne, 2021.- 256¢.

H.A.TTapdentreBa @usnka 10: Terpanp nis maboparopasix padot, M.: [IpocBemienne
2022

H.A.TTapdentreBa @usnka 11: Terpanp mis madoparopusix pador, M.: [Ipocsemnienne
2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



Poccuiickas anextponHas mkoia https://resh.edu.ru/

Omnnarin-mkona «®okcdopa» https://ffoxford.ru/

WznarenasctBo «JIuneii» https://licey.net/catalog/3-russkii_yazyk literatura/
CnpaBouHo-uHpopmanmonuslit mopranr [PAMOTA.PY http://gramota.ru/

IMopran «Videouroki.net» https://videouroki.net/
Cepauc «Onlinetestpad» https://onlinetestpad.com/



https://videouroki.net/
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