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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO 0OIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUWA U TpeOOBaHUU K pe3yJbTaTaM OCBOECHHS OCHOBHOM
oOpazoBaTenbHON mporpammsel, npenactaBieHHbIx B GI'OC COO, a Takxke ¢ yd€ToMm
dbenepanbHOl paboyeil mporpaMMbl BOCHUTAHUS W KOHLEMIMKM MPENoJaBaHusl yueOHOro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX oOpraHuzanusax Poccuiickoit dDepepariuu,
peanu3yronmx OCHOBHbIE 00pa30BaTENIbHbIE TPOTrPAMMBI.

B oannou npoepamme no ¢usuxe peanuzyemcs céa3b ¢ NpoOSPAMMOU B0CNUMAHUSI
WKOTIbL.

Conepxanue nporpamMmsbl 1o (pu3nke HampablieHO Ha (HOPMUPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTuHbl Mupa oOydaromuxcsa 10-11 kmaccoB mpu oOyueHun ux (pusnke Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JIEITeIbHOCTHOTO noaxoa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusiM GPI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METanpeMEeTHBIM pe3yJibTaTaM OOy4YeHHs, a TaKXKe YYHUTBIBAET HEOOXOAUMOCTh
peanu3aiu  MEXIPEIMETHBIX CBsA3ed (PU3UKKM C €CTeCTBEHHO-HAyYHBIMH YUCOHBIMU
npeaMeTaMu. B Hel omnpenenstoTcss OCHOBHBIC 1€MW M3Yy4deHUs (U3UKUM Ha YpPOBHE
cpelnHero oOuiero oOpas3oBaHMs, IUIAHUPYEMbIe pe3yJbTaThl OCBOEHHUS Kypca (PU3MKH:
JUYHOCTHBIC, METANIpeAMETHBIE, TTPpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no usuke BKIIOYAET:

e IUNITAHUPYEMbIE pe3yJIbTaThl OCBOCHMS Kypca (u3MKUM Ha 0a30BOM ypOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO T0JIaM 00yUYEHUS;

e cofiepkanue yueOoHoro npeameta «Pu3nkay mo rogam 00ydeHwus.

du3rka Kak Hayka o Hambojee OOIMX 3aKOHaX MPHUPOJbI, BBHICTyMAas B KayecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJl B CHCTEMY 3HaHUUA 00
okpyxarorieM mupe. IKkompHBIN Kype GU3UKH — CHCTEMOOOPa3YIOIINI Il €CTECTBEHHO-
Hay4YHBIX Yy4E€OHBIX TIPEIMETOB, TOCKOJbKY (HU3MYECKHE 3aKOHBI JIEKaT B OCHOBE
IPOIIECCOB M SIBJICHUMN, M3y4aeMbIX XUMHEH, Ouojorueu, Quszmueckoil reorpadueit u
acTpoHoMuei. Mcrionp30BaHne ¥ aKTUBHOE NMPUMEHEHUE (PU3HUCCKUX 3HAHUU OMpeesseT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIIOPTA,
OCBOEHUSI KOCMOCA, MOJyYeHUSI HOBBIX MaTEPHAJIOB C 33JJaHHBIMA CBOMCTBAMU U JIPYTHUX.
N3yuenne ¢u3nKu BHOCHUT OCHOBHOM BKJAJ B (OPMUPOBAHUE €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa OO0ydJaromuxcs, B (OpPMUPOBAHUE YMEHUW MPUMEHITh HAYYHBIH METO]
MTO3HAHUS TIPU BHIOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢u3uKy 1Sl YPOBHS CpeIHEro 001Iero o0pa3oBaHus MOJIOXKEH PsT
uJel, KOTOPbIe MOKHO PACCMaTPUBAThH KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COJEpPKUT MarTepuad M3 BCeX pa3AeioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW Marepuai Kypca (u3uku oObeIUHEH
BOKpYT (hu3nyeckux Teopuid. Benymmm B Kypce saBisieTcss GopMUpOBaHUE MPECTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U MOJIE.



Hoes  eymanumapuzayuu. BEE  peanuszanus MOpeanojaracT  HUCMOJIb30BAHUE
TYMaHUTApPHOTO MOTEeHIMaNa (U3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL (DU3UKU C
pa3BuTHeM OOIleCTBa, a TaKKe€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
AKOJIOTMYECKUMU MTPOOIEeMaMHU.

Hoes npuxnaonou nanpasnrennocmu. Kypc Qusmku mpesnonaraeT 3HaAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHYECKUX MPUIOKEHUNH M3yUYEHHBIX TCOPUH U
3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsl MOCPEACTBOM BBEICHHS SJIEMEHTOB COIEpP)KaHUA,
MOCBSIUIEHHBIX JKOJOTMYECKUM Mpo0ieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C
pa3BUTHEM TEXHHKW U TEXHOJOTHUH, a Takke OOCYXKIEHUs NpoOJjeM palloOHaIbLHOIO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€3011aCHOCTH.

CrepXKHEBBIMM  DJIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpPEIHEro OOUIero
oOpa3zoBaHus SBIsOTCA  (Qu3nyeckue Teopuu ((hopMHpOBaHUE TMPEACTABICHUN O
CTPYKType TMOCTpOoeHUs (Quznueckol Teopuu, poiau (yHIAMEHTAJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX TNPEACTABICHUSIX O MPUPOAE, TPAHHUIAX MPUMEHHUMOCTH
TEOPH, 11 OTIUCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUHN U TIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0 B Kypce (DM3HKHU peaqu3yeTcs Mpexae BCero 3a
cu€T OpraHu3ali SKCIEPUMEHTAIBHOU HesATeabHOCTH oOywaromuxcs. s 6azoBoro
YpOBHS Kypca (U3UKHU — ITO HCIOJIb30BAHHE CHUCTEMbl (PPOHTAIIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPHIE B IpOrpaMme 1o (pu3nke 00beIUHEHBI
B OOIIMI CMHUCOK YYCHUYECKUX MPAKTUUYECKUX paldoT. BrimeneHue B ykasaHHOM MepeyHe
7abopaTOpHBIX paboT, NTPOBOAUMBIX [UJII KOHTPOJISI W OLEHKH, OCYIIECTBIsETCA
y4acTHUKaMU 00pa30BaTeNIbHOTO TpOoIlecca MCXOAS U3 OCOOCHHOCTEW TUIAHMPOBAHUA U
ocHaileHus kabuHeta ¢usuku. [Ipu 3TOM obecneunBaeTcsl OBIaJCHHE OOYYAIOIIMMUCS
YMEHHUSIMU MPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPETIOKEHHBIX TUIIOTE3.

bonpioe BHUMaHUE yAeNseTcs PEHICHUIO PAcYETHBIX W KAa4eCTBEHHBIX 3adad. [lpu
ATOM JJIsi paCUETHBIX 3a/1a4 MIPUOPUTETOM SIBIISIOTCS 3a]1a4M C SIBHO 3aJaHHON (pU3ndyecKomn
MOJIEIbIO, TO3BOJIAIONINE MPUMEHATh H3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3
OJIHOTO pa3ziena Kypca, TaK W MHTETPUPYS 3HAHUS W3 pa3HbIX pasnenoB. [is
KAueCTBEHHBIX 3a/lady TMPUOPUTETOM SIBISIOTCA 3aJlaHuid Ha OOBSICHEHHWE NPOTEKAHUS
du3nuecknx SBICHUNW M TIPOIIECCOB B OKPYXAIOMIEH JXKU3HHU, TpeOyromue BbIOOpa
dbuznuecKkor MOACIHN JUIsl CUTYaIluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecrnedeHunIo yueOHoro mporecca 0a30Bblii ypoBeHb Kypca (PU3MKH HA YPOBHE CPEIHErO
o01ero o0pa3oBaHus JOKEH U3ydaThCs B YCIOBUSX MPEAMETHOTO KaOMHEeTa (DU3UKU UITH
B YCJIOBHSIX MHTETPUPOBAHHOTO KAaOWHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO NHUKIa. B
kaOuHeTe (GUBWKK JODKHO OBITh HeoOxommmoe sabopatopHoe 000pyIOBaHWE IS
BBHITIOJTHEHUS YKa3aHHBIX B MPOrpaMMe Mo (PHU3MKE YUYCHUYECKUX MPAKTUUYECKUX PadboT |
JEMOHCTPALlMOHHOE 000PYI0BaHHUE.



JleMoHcTpanmonHoe o0opynoBaHue (HOPMHUPYETCS B COOTBETCTBUHU C TMPUHIIMIIOM
MUHUMaJIbHON JOCTATOYHOCTH U OOECIEYMBAECT TMOCTAHOBKY TMEPEUYUCICHHBIX B
nporpaMMe 10 (U3MKE KIIOUEBBIX JEMOHCTpAlMi [IJIi HCCIEOBAHUS U3Yy4aeMbIX
SBJICHUN W TMPOIECCOB, SMIUPUUECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHUH.

JIaGopaTtopHoe 000pyAOBaHUE ISl YUEHUUECKUX MPAKTUYECKUX padoT popMuUpyercs
B BHUJIE TEMATHUYECKUX KOMIUIEKTOB U OOecreuuBaeTcsl B pacuére OJHOr0 KOMIUJIEKTa Ha
IBYX oOydaronuxcsi. TeMaTrudeckue KOMIUIEKTHI J1abopaTOpHOro o00pyI0BaHUS JOJKHBI
OBITH MMOCTPOCHBI HA KOMIUIEKCHOM HCTOJb30BAaHUM aHAJIOTOBBIX U HU(PPOBBIX TPUOOPOB,
a TAaK)Ke€ KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE [IU(MPOBBIX Ta00paTOPHUH.

OCHOBHBIMH LIETIAMU U3Y4eHUST (PU3UKHU B 001IIeM 00pa30BaHUU SIBIISIIOTCS:

e hOopMHUpPOBAHUE MHTEPECAa M CTPEMJICHUS] OOyUYaIONIUXCS K HAYYHOMY H3YUYEHUIO
MPUPO/IbI, Pa3BUTUE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TMPEJCTABICHUNA O HAYYHOM METOJe TO3HaHus U (OPMUPOBAHUE
MCCIIEI0BATEIBLCKOTO OTHOLICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e bOpMHpOBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa W3Yy4YeHHUS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;

e popMHpOBaHUE YMEHHUN OOBSICHATH SIBJICHUS C KCIOIB30BaHUEM (DU3NUECKUX
3HAaHUW W HayYHBIX JJOKA3aTEIbCTB;

e popMUpOBaHHE TIPEACTABICHUN O poiau (QU3MKU I pa3BUTHS  JPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH.

JlocTrkeHue 3TUX 1Leiel o0ecrneuynBaeTcs perieHueM CIeIyIoNINX 3a1ad B MpoIiecce

U3y4YeHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

e MpUOOpETEHNE CHUCTEMBbl 3HAHUA 00 00X (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUAX,  BKIIOYAas  MEXaHWUKY,  MOJICKYIApHYIO  (u3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPU3UKHY;

e popMUpOBaHHE YMEHUW TNPUMEHSTh TEOPETHUECKHE 3HAHUS IS OOBSCHEHUS
¢u3nueckux SBICHUUW B TPHUPOAEC WU ISl MPUHATHUS MPAKTUUYECKUX DPEIICHUN B
TIOBCEIHEBHOM JKHU3HU;

¢ OCBOCHHUE CIOCOOOB pEIICHUS Pa3IWYHBIX 3a/lady C SBHO 3aJaHHON (U3MYeCcKOUn
MOJIETIBIO, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOATEIBHOE CO3AaHue (U3HUECKOU
MOJEJH, aICKBATHOW YCIOBUSIM 3aa4H;

e IOHUMaHUE (HU3MYECKUX OCHOB M MPUHITUIIOB JTEUCTBHS TEXHUYECKUX YCTPOUCTB U
TE€XHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

eOBJIaJICHHE METOJAMH CAMOCTOATENIbHOTO  IUIAHUPOBAHUS U MPOBEJACHUS
¢u3nUecKnX OKCIMEPUMEHTOB, aHalW3a W HWHTEpIpeTanuu  HHHOPMAIHH,
ONPEAEIEHUS] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3yJIbTaTa;

eCO3[JaHME YCJIOBUM Uil Pa3BUTHS YMEHUM IPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOM JAEATEIBHOCTH.



Ha uzyuenue ¢usuku (6a30Bblii YpOBEHb) HAa YPOBHE CPEIHETO 00IIET0o 00pa3oBaHUs
otBoauTcs 136 dacoB: B 10 kinacce — 68 gacoB (2 yaca B Hefienr0), B 11 kimacce — 68 yacoB
(2 yaca B HezeIIO).

[Ipennmaraemerii B mporpamme mo (GuU3MKe MepevueHb Ja00pPaTOPHBIX U MPAKTHYECKUX
paboT sABIIAETCS PEKOMEHIOBAHHBIM, YUUTENb JCIAaeT BHIOOP MPOBEACHUS JTa00OPATOPHBIX
paboT U OMBITOB C YYETOM MHJIUBHUIYaTbHBIX OCOOEHHOCTEHN 00yUaromuxcs.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®usnka u MeTOAbI HAYYHOIO MO3HAHUS

®dusuka — Hayka o npupoze. HayuHnsle MeTObI TI03HAHUS OKpYyXKaroumero Mupa. Pomis
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SABJICHMM U mporeccoB. HayuyHble rumotessl.
duznyeckre 3aKOHbl M TEOpUU. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAay4HOW KapTHUHBI MUpa, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Ananorossie ¥ IUPPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATUMKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe nBuxeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMKeHusA. Cucrema
orcyéra. TpaekTopus.

Ilepemenienre, CKOpOCTh (CpeaHsAs] CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuajJbHOM TOYKM, WX TNPOEKUMM HAa OCH CHCTeMbl KoopauHat. CloxeHue
NEPEMELIEHUN U CIIOKEHUE CKOPOCTEN.

PaBHOMepHOE ¥  paBHOYCKOpEHHOE MpSAMOJUHEHHOe JnBkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUSA, MyTH U MEPEMEIICHUS MaTepHalIbHOM
TOYKHU OT BPEMEHHU.

CroOomHoe majieHue. Y CKOpeHUue CBOOOIHOTO TaIeHHS.

KpuBonmHeitHoe nBuxeHue. J[BHKEHHME MATEPUATBHOW TOYKU II0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAs CKOpOCTh. llepuon u
yacTtoTta oOparmieHus. LleHTpocTpeMuTensHOe yCKOpEHHUe.

TexHuueckne yCTpOMCTBA M IPAKTUUECKOE IPUMEHEHHE: CHUIAOMETP, IBHKECHUE
CHapsJ10B, LICTIHBIE U PEMEHHBIEC NIEPEIAUH.

Ilemoncmpayuu

Mopenb cucTeMBbl OTCU€Ta, WJUIIOCTpAlUsl KHUHEMATHYECKHX XapaKTEPUCTHUK
JBUKEHUSL.

[IpeoGpazoBanre ABUKEHUI C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne paBwKeHWsI Tena, OpOMIEHHOTO IO VyIioM K TOPU3OHTY |
TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaICHHUS.

Hamnpapiienrie ckopocTH MpU ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol



N3yueHne HEpPaBHOMEPHOIO JBWKEHMS C LEIbIO ONPEACIECHUS MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS  MEXKIY IyTSIMH, MPOMACHHBIMU  TEJIOM 32
ITOCJIEI0BATENBHBIE PABHBIE NMPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBH)KEHUU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYIIIO.

N3yyenue nBUKEHHUS IapUKA B BA3KOW KUJIKOCTH.

N3yuyenue nBUxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

ITpuaiun otHocurenbHOCTH ['amuies. llepsbiii 3akoH HpbroroHa. MHepruanbHble
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. IlpuHuun cynepno3unuu cui. Bropoit 3akon HberoToHa miis
MaTepuaabHOM TOuku. TpeTuil 3akoH HproTOHA 111 MaTepUaIbHBIX TOUEK.

3akoH BceMUpHOTo TAroreHus. Cuna tsokecTu. IlepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Bunbl TpeHus (IOKos, CKOJIbXEeHUs, kaueHus1). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHs CKOJNbXEHUS U cuia TpeHus mnokos. Koaddumument tpenus. Cuna
CONPOTHUBIICHUS NIPHU ABUKEHUHU TEJIA B )KUJIKOCTH WM rase.

[locTynarenpHOE U BpaliaTeIbHOE JBUKEHUE aOCOIIOTHO TBEPAOIO Tea.

MOMEHT cWJIbl OTHOCUTENBHO OCH BpamieHus. [linedo cumibl. YCIIOBHS paBHOBECHS
TBEPIIOTO TeNA.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHUE: MOAUIUIHUKN, IBUXCHUE
UCKYCCTBEHHBIX CITYTHUKOB.

Ilemoncmpayuu

SIBiieHue uHEpUUH.

CpaBHeHUE Macc B3aMMOICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

HNsmepenue cu.

CnoxeHue Cuil

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT e OpMaIHH.

HesecomocTts. Bec Tena npu yCKOPEHHOM IOIBEME U ITaJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCUs TBEPAOrO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YNPYTOCTH, BO3HUKAKOIIMX B TMPYXUHE U
pe3uHOBOM 00pasIiie, OT ux AehOopMaIiiH.

NccenenoBanne yCcinoBui paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3aKonwvl COXpaHeHUsn 6 Mexanuxe

NMnynbe maTepuanbHON TOYKU (Telia), CUCTEMbl MAaTEpUANIbHBIX TOYEK. MMITyibc
CHJIbBI M W3MEHCHHE UMIIYJbCa TeEJd. 3aKOH COXPAHEHUs WMITyJbca. PeakTuBHOE
JBH>KECHUE.



Pabota cuiabl. MOIIHOCTB CHJIBL

Kunernueckass sHepruss MmarepuaibHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPIUH.

[lorenuuanbuas sHeprus. l[loTeHnManbHas HSHEPrus yNpyro JaeGpopMUPOBaHHOMN
npyxuHsbl. [loTeHUunanbHas sHEprus Teaa BOJIU3U MOBEPXHOCTH 3EeMIIH.

[loTeHuuanbHble U HENOTEHIMAIbHBIE CUJIbl. CBSA3b paOOThl HEMOTEHIIUAIBHBIX CHII C
U3MEHEHHEM MEXAaHMYECKON JHEPrMU CUCTEMBI Tell. 3aKOH COXPAaHEHHsS MEXaHMYECKOH
DHEPIuu.

YIpyrue u Heylpyrue CTOIKHOBEHUS.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: BOJAOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa nmoTeHIMANBHOM SHEPTUU B KUHETUYECKYIO U 0OPATHO.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3yuyenue abCOMOTHO HEYTIPYTOTO yJapa ¢ MOMOUIBIO IBYX OAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIbI C U3MEHEHUEM MEXaHUYEeCKOM SHEpruu Tea Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pazjnen 3. MosexkyasipHasi pu3uKa ¥ TEPMOAUHAMUKA
Tema 1. Ocho6bl MONEKYNAPHO-KUHEMUYECKOU MeopUU
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETHUYECKOH TEOPUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysmsa. Xapaktep JIBWKEHHS U
B3aMMOJICVICTBUS YACTHIl BElIeCTBA. MOJIeNn CTPOEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TEJ
1 00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX Mojelie. Macca u pa3Mepbl MOJICKYI.
KommuecTBo BemectBa. [loctosinHas ABoraapo.
TemnoBoe paBHoBecue. Temrieparypa u €€ uzmepenue. lllkana remneparyp Lienbcus.
Mopens wuzaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU HJICATLHOTO Ta3a. AOCOJIOTHAsI TeMIlepaTypa Kak Mepa CpeaHell KMHETHYECKOM
SHEPrUU TEIUIOBOro ABMWKEHUs yactul rasa. lllkama temnepatryp KenbBuna. I'a3oBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akon J[lanbrona. HM3ompoueccsl B
UJICATbHOM Ta3€ C MOCTOSTHHBIM KOJWYECTBOM BemecTBa. [ paduueckoe mpeacTaBieHUE
M30ITPOIIECCOB: U30TEPMa, U30X0pa, n300apa.
TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu
OnwITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, GoTorpaduu MOIEKyI
OPraHUYECKUX COCITMHCHUU.
OmnbrThl 10 UG Y3UH KUIKOCTEN U ra30B.
Mogenb OpOyHOBCKOTO JIBUYKCHHUS.



Mopnens onbita ITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOACHCTBU.

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

OnbITHI, WUTFOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UAEATBHOIO ra3a, U30MpOLECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

Omnpenenenue Macchl Bo3Ayxa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHHH 00BEMa
KOMHATBHI, JABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEXIY MMAPAMETPAMH COCTOSHUS Pa3peKEHHOTO ra3a.

Tema 2. Ocno6bl mepmoOuUHaAMUKU

TepMmoauHamuueckas cucteMa. BHYTpeHHsIsI SHEPTrUsl TEPMOJAMHAMUYECKOU CUCTEMBI
u cnocoObl e€ wu3meHeHus. KommuecTBo TemioTel U paboTta. BHyTpeHHSsIE sSHeprus
OJIHOATOMHOI'0 MJI€aJIbHOI0 ra3a. Buasl Temonepegayu: TEIIONPOBOIHOCTh, KOHBEKIHUS,
U3JIydYeHHE. YJenbHas  TEIUIOEMKOCTh  BemlecTBa. KonMMYECTBO  TEIIOTHI  MpH
TeIUIonepeaye.

[Tonsitue 06 agmabaTtHoM mporecce. [lepBriit 3akoH TepMmoguHaMuku. [IpuMeHeHue
NEePBOTO 3aKOHA TEPMOJAMHAMUKH K M3ompolieccaM. ['paduueckas nHTEpHpeTanus padoThl
rasa.

Bropoii 3akon TepmoauHaMuku. HeodbpatumMocTh MpoIieccoB B MPUPO/IE.

TennoBeie Mamuubl. [IpuHIMNBI TEUCTBUSA TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEPruu B TEIUIOBBIX MamnHax. KoadduimeHt noae3Horo qeHCTBUS TEIIOBOW MAITUHBI.
Hukn KapHo u ero xo3pdUIMEHT MOJE3HOT0 AEUCTBHS. DKOJIOTHYECKHE MPOOIeMbI
TEIJI0O9HEPTreTUKU.

TexHudeckne ycTpoucTBa M MPAKTUUYECKOE NPUMEHEHHE: JBUraTeilb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Ilemoncmpayuu

W3meHenne BHyTpEeHHEH HEPIUU Tela MPU COBEPIICHUH PabOThI: BHUIET MPOOKHU M3
OYTBUIKU MOJI ICMCTBHUEM CIKATOT'0 BO3/IyXa, HarpeBaHue 3gupa B JaTYHHOU TPyOKe MyTEM
TpeHust (BUI€OIEMOHCTPALIMS).

N3meHeHne BHYTpeHHEW SHEpruu (TEMIIEpaTyphl) Tejla MpU TEIUIonepeaaye.

OmnsIT 10 aMa0aTHOMY PACHTUPEHHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopgenn mnapoBoid TypOWHBI, JBHUrareiii BHYTPEHHETO CrOpPaHHs, PEAKTUBHOTO
JBUTATESL.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezammuvte cocmosnnun eewecmea. Pazosvie nepexoonl

[TapooOpazoBanme wu koHaeHcanus. Mcnapenne w kureHue. AOCOTIOTHAsS U
OTHOCUTEJNIbHAs  BJAXHOCTh BO3AyXa. HacellleHHBIM map. YjaenbHas  TEIIIOTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMITEPATypPhl KATICHUS OT JaBJICHUS.

TBépnoe tenmo. Kpucraminueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctamwioB. Kuakue kpuctaiiel. CoBpeMeHHble Marepuanbl. [lnaBienue wu
KpUcTaJu3anus. Y ienpHas TemioTa miasienus. Cyonumanusi.



VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckne yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IIOJIYUCHHUSA COBPEMCHHBLIX MATCpUaJIOB, B TOM YHUCIJIC
HaHOMATCPHAJIOB, 1 HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenuve npu moHW>KEHHOM JaBJICHUMU.

Cnioco0bl U3MEpPEHHUS BIAXKHOCTH.

HaGmtonenne HarpeBanus U IIaBJIeHUS KPUCTAJUTMYECKOTO BEIECTRA.
JlemoHCTpanyst KpUCTAIIOB.

Yyuenuueckuii oxcnepumenm, nabopamopmsvie pabomol

N3mepenune oTHOCUTENIHHOM BIIaXKHOCTH BO3/TyXa.

Pa3nen 4. DiiekTpoaAMHAMHUKA

Tema 1. dnekmpocmamuka

DJNeKTpu3alus Tell. DJEKTpU4ecKud 3apsan. J[Ba BuIa JIIEKTPUUYECKUX 3apsJIOB.
[TpoBOHUMKM, AMANEKTPUKA M TMOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS DIJIEKTPUUECKOIO
3apsja.

B3aumopericteue 3apsinoB. 3akoH Kynona. TodeyHbI SIEKTpUUYECKUN 3apsii.
OnekTpuueckoe mnosie. Hanpssk€HHOCTD 3JIEKTpUYecKoro nojd. [IpuHiun cyneprno3uiuu
BJIEKTPUYECKUX TTOJIEH. JIMHUM HANPsS)KEHHOCTH 3JIEKTPUUECKOTO TOJIS.

Pabora cun »anekrpoctatuyeckoro mois. llorenmuman. PasHocTs moTeHITMANOB.
[IpoBogHUKM W JOUDJIEKTPUKU B  DIJIEKTPOCTATHYECKOM mosie. Jludnexkrpudeckas
MIPOHUIAEMOCTb.

OnektpoéMkocTh. KoHaeHcatop. DNEKTpPOEMKOCTh IIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOoPa.

TexHuuecknue  ycTpoilcTBa M MNPAKTHUYECKOE  NPUMEHEHHE:  DIIEKTPOCKOTI,
AIEKTPOMETP, DJIEKTPOCTATHUECKAs 3allUTa, 3a3€MJICHUE AIIEKTPONPUOOPOB, KOHIEHCATOD,
KOMUPOBAJIBHBIN armnapar, CTPYWUHbBIA IPUHTED.

Ilemoncmpayuu

Y CTpOoNCTBO U MPUHIUIT AEUCTBUSA AJIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOIHHMKH B AIEKTPOCTATUYECKOM MOJIE.

DJNIeKTpOCTaTUYECKAs 3alluTa.

JIM3IEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAX IUIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUIECKON TPOHUIIAEMOCTH.

DHEPrus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxku 6 paznuunix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEKTPUYECKOrO TOKa. MICTOUHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LEIH.

DJIEKTPUYECKOE  COMPOTHUBIICHUE. YaenbHOE  CONMPOTUBIICHUE BEIIIECTBA.
[TocnenoBaTenbHOE, ApaNJIEIbHOE, CMEIIIAHHOE COEAUHEHUE MPOBOITHUKOB.

Pabota snexkrpuueckoro toka. 3akoH J[xoyns—Jlenna. MoOUHOCTh 3JEKTPUUECKOTO
TOKA.

DIIEKTPOABWIKYILASI CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHHUKA TOKAa. 3aKOH
OmMa jy1st moJTHOM (3aMKHYTOM ) AJIeKTpudeckoi renu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAsI MPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH COMPOTUBICHUS
METAJIOB OT Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUUYECKUU TOK B BakyyMme. CBOIMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAss U MPUMECHAS] MPOBOJAUMOCTH TOJIYIPOBOIHUKOB.
CgoiicTBa p—n-nepexoja. [lomynpoBogHUKOBBIE TPUOOPBI.

DJIEKTPUUYECKU TOK B pacTBOpax M pacijiaBax 3JIEKTPOIUTOB. DIECKTPOJIUTHUYECKAS
JUccolranus. JIEKTPOIIU3.

DJNIeKTpUUYECKU TOK B razax. CamMOCTOSITENIbHBII M HECAMOCTOATENIBHBIN pas3psii.
Mounus. [1nazma.

TexHuueckne ycTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHHMKU TOKa, 3JEKTPOHArpeBaTeNIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHBIC
npuOOPbI, TEPMOMETP COMPOTHUBIICHHUS], BAKYYMHBIN MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJAHUKOBBIN TUOJ, TAIbBAaHUKA.

Ilemoncmpayuu

N3mepenue cuibl TOKa U HApSHKEHMSL.

3aBUCHUMOCTH CONPOTUBIICHUS UIMHAPUYECKUX TPOBOIHUKOB OT JJIMHBI, IJIOIIAIH
NONEPEYHOr0 CEUEHHS U MaTepurara.

CmenanHOE COeIMHEHUE TPOBOJHUKOB.

[Ipamoe  w3mepeHue  BIeKTpouaBHKymewn — cuibl.  Koporkoe — 3aMblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb COTPOTUBJIEHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia U MpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSSI HPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMemaHHOro COeAMHEHUS PE3UCTOPOB.

N3MepeHne SIIEKTPOABMKYIIEH CWIBI HCTOYHHKA TOKA W €ro BHYTPEHHETO
COIIPOTHUBJICHUS.

Habnroaenue snexkrpomusa.

MesknpeaMeTHbie CBSI3U



N3yuyenue kypca ¢puzuku 6a3oBoro ypoBHs B 10 kiiacce oCylecTBIs€TCA ¢ YUYETOM
CoJlep KaTeNIbHbIX MEXIPEAMETHBIX CBSI3€d ¢ KypcaMU MaTe€MaTUKH, OMOJIOTHH, XMUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemnule nousimusi, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O IMO3HAHUS:
ABJICHUE, HAYYHbIN QakT, runore3a, (pu3nveckas BEIUYMHA, 3aKOH, TEOpHUs, HAOII0AeHHE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKIMs, mnapadorna,
runepOosia, X rpauku U CBOWCTBA, TPUTOHOMETPUUYECKHE (PYHKIMHU: CUHYC, KOCHUHYC,
TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M HX
NPOEKIMH Ha OCU KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonocus: mMexaHuyeckoe JBHKEHHWE B JKUBOM mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHIbl TEIUIONEpPEAAaud, TEIJIOBOE paBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJd, MOJIb
BEIIECTBA, MOJISIpPHAsE Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX Tel, JKUIKOCTEH M Ta30B,
AIEKTPUUECKHE CBOMCTBA METAIIJIOB, DJIEKTPOIMTUYECKAS TUCCOLMALINS, TalbBaHUKA.

l'eoepacghus: BNaxxHOCTh BO3AyXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHHUE [BKEHUH C MCIOJIb30BAHUEM MEXAaHU3MOB, YYET
TPEHHUs] B TEXHUKE, MOJAIIUIHUKYU, HCIOJb30BAHME 3aKOHA COXPAHEHHUS HUMIyJbca B
TEXHUKE (pakeTa, BOJOMET WM JpyrHe), ABUTATENh BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOM XOJOJWIBHUK, KOHAUIIMOHEP, TEXHOJOTHH TMOJIYYSHHS] COBPEMEHHBIX
MaTepHUaioB, B TOM YHCJIE HAHOMATEpUaJOB, U HAHOTEXHOJOTHH, HJIEKTPOCTaTUUYECKas
3aIluTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIH MPUHTED,
AJIEKTpOHArpeBaTeNIbHbIE TPUOOPHI, JIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIJACC

Paznen 4. DiiekTpoaAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHumHas UHOYKYUA

[ToctossHHBIE MarHuThl. B3anmoaencTBre MOCTOAHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bextop marnutHOW uHAyKUuu. [IpyHOMO cyneprno3suuuy MarHUTHBIX nosnei. Jlnaum
MarHuTHOM WHAYKIMH. KapThHa JHMHWUA MArHUTHOM HWHAYKOWW TOJS MOCTOSHHBIX
MAarHMTOB.

MarauTtHoe 1oNe MPOBOAHHMKA ¢ TOKOM. KapTmHa NMHMN WHAYKUWH MarHUTHOTO
OJISL IJIMHHOTO MPSMOTO NPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOIO ITPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. B3anmoeiicTBue mMpoBOAHUKOB C TOKOM.

Cunia Amnepa, e€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenna, €€ MOIylb W HampaBjeHUE. J[BHKEHUE 3apsyKEHHOW YacTULbl B
OJTHOPOJIHOM MarHuTHOM noJsie. PaGota cuibl Jlopenna.

SIBiIeHME SJIEKTPOMAarHUTHOM WHAYKIMU. [I0TOK BEekTOpa MarHMTHOW WHIYKIUU.
DIIEKTPOABIKYIIAS CUJIAa UHAYKIMH. 3aKOH JIEKTPOMArHUTHOM MHAYKIMK Papajes.



BuxpeBoe anekTpuyeckoe nose. DIEKTPOABHKYILAS CUJIa UHAYKIUU B IPOBOIHUKE,
JIBHOKYIIEMCS OCTYNATEIbHO B OTHOPOJJTHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTSD. SIBnenune CAMOUHAYKIIUHU. DIEKTPOIBUKYIIAS cuia
CaMOUHIYKIIUH.

DHEPrusi MAarHUTHOTO MO KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, SJIEKTPOIBUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX YACTHIL], MHIYKIIMOHHAS
1eyYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE ATIEKTPOHHOTO MTy4YKa MAarHUTHBIM MOJIEM.

JIvHUM MHOYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SBieHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[TpaBuiio Jlenua.

3aBUCUMOCTh  AJIEKTPOJBIKYIIEH CHJIbI HHIAYKUUM OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHrEe CaMOUHTYKIIU Y.

Yyuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3ydyeHrne MarHuTHOrO 1oJist KaTyIIKH C TOKOM.

HccnenoBanne neiCTBUS TOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS SIIEKTPOMAarHUTHOM MHIYKIUH.

Pasnen 5. Kosie6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KO1ed0anus

KonebarensHas cucrema. CBOoOOIHBIE MEXaHHMYECKHE KojeOaHUsA. ['apMOHHUYECKHe
konebanus. Ilepuon, wactora, amrmumtyga u ¢asza konebanuil. [IpyKMHHBIH MasTHUK.
MaremMaTuyeckuii MasTHUK. YpaBHEHHWE TapMOHWYECKuX KoJnebanuil. [IpeBpamienue
SHEPIUM IPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenpubiit koHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE KOJEO0AaHUS B UJI€ATbHOM
KOJIe0aTeTbHOM KOHType. AHAJOTHUS MEXIYy MEXaHWYECKHUMH M DJICKTPOMATrHUTHBIMU
koneOanmsimu.  Popmyma TomcoHa. 3akOH COXpaHEHHS DJHEPTHMM B HJICATHHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXawIUX KOJeOAHWSIX. BBIHYXIEHHBIE MEXaHUYECKHE
Konebanus. Pezonanc. BeiHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.

ITepemennblii TOk. CUHYCOWIAIBHBIN MEPEMEHHBIN TOK. MOIIHOCTE HNEPEMEHHOTO
TOKa. AMIUTUTYJIHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSIAKEHMUSL.



Tpancdopmatop. IlpousBoxacTtBo, mnepenaya U MNOTPEOJIEHUE DIEKTPUUECKOM
DHEPIUM. OKOJOTHYECKME PHUCKM TIIPU TPOU3BOJACTBE JJEeKTpodHeprun. Kynberypa
HCIIOJIb30BAHUSA AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOMCTBAa U IIPAKTUUYECKOE INPUMEHEHME: BJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TUHUU IJIEKTPOIEPEAY.

Jlemoncmpayuu

UccnenoBanue  mapameTpoB  KojeOaTelbHOM — cucTeMbl  (MPYKUHHBIA WK
MaTeMaTUYeCKU MASITHUK).

HaGmronenue 3aTyxammnmx KojaeoaHuu.

HccnenoBanne CBONCTB BBIHYKACHHBIX KOJIEOaHU.

HaGmonenue pe3oHanca.

CB0OOIHBIE JIEKTPOMATHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl  (3aBUCHMOCTH CHJIBI TOKa W HAmpsDKEHHsT OT BPEMEHHU) s
ANEKTPOMArHUTHBIX KOJICOAHUIA.

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

Mogenb TMHAN 3IEKTPONEpEaayn.

Yyenuueckuii oxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaNbIX KOJIEOAHUN Ipy3a HA HUTU OT JJIMHBI
HUTHU U MACChI rpy3a.

HccnenoBanne NEepeMEHHOr0 TOKa B IENM M3 IOCIEAOBATENIBHO COEOUHEHHBIX
KOHJIEHCATOpa, KaTylIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNIHbLE 80TTHbL

MexaHnueckue  BOJIHBL, ycioBHs — pacnpoctpaHeHus. Ilepuon.  Ckopocth
pacnpocTpaHeHus U JUIMHA BOJHBL [lomepeunsie u mpoonibHbIe BoJHBI. MHTEpdepeHius
U TUPPAKIUS MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJIHBL. YCJIOBUS U3JIyYEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanuss BektopoB E, B, V B anexkrpomaruuTHoil BosiHe. CBoMcCTBa
AJIEKTPOMArHUTHBIX ~BOJIH: OTpaK€HHE, NpeJoMJICHHe, MNosdpu3auus, Iudpakuus,
uHTeppepeHnns. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [[pUMEHEHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

IIpuHIHNBI paguocBA3u U TeneBuacHusA. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne  yCTpOMCTBA M NPAKTUYECKOE  IPUMEHEHHME:  MY3BIKAJIBHBIC
WHCTPYMEHTHI, yJIbTPAa3BYKOBas JWArHOCTHKAa B TEXHUKE W MEIULMUHE, panap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpa3oBaHue U pacCIPOCTPAHEHHUE MTONIEPEUHBIX U TPOJOJIBHBIX BOJIH.

Koneobiromeecs Te€10 Kak HCTOYHUK 3BYKA.



HaGmtoneHne oTpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HabGmonenue untepdepeHiuu u tupakiuv MEXaHUUECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenne cBs3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4acTOTOM
KOJIeOaHuM.

HccnenoBanne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHHUE, IPEIOMIICHUE,
noJispu3anus, 1udpaxius, nHTepdepeHuns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMosHEiHOE pacHpOCTPAaHEHUE CBETA B OJHOPOJHOM
cpene. JIyu cBera. ToueyHbIii HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHune n300pakeHui B MIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKOHBI TpEIOMIICHUSI CBeTa. AOCOMIOTHBIM IMOKa3aTelb
npenomienus. [TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroia moaIHOro BHYTPEHHETO
OTpaKECHUS.

Hucniepcus ceeta. CloxHbIN cocTaB 6enoro ceeta. LIger.

Coluparomue M pacceuBaroiiue JUH3bL. ToHKas JuH3a. DOKYCHOE PACCTOSHHUE U
onTHYeCcKass cuia TOHKOW JHH3bL. [locTpoeHune w300pakeHWil B COOUpAIONIUX W
pacceuBarouX JuH3ax. PopMyra TOHKOW JMH3BL. Y BEJIMUECHHUE, JaBAEMOE JIMH3O0M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHKHU.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHbIe HCTOYHUKU. Y CIOBUS
HAOJIIOIEHUsT MAaKCUMyMOB U MHHHUMYMOB B HWHTEp(EPEHIIMOHHON KapTHHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa csera. [udpakumonnas pemérka. YcimoBue HAOMIOIEHUS TJABHBIX
MaKCHUMYMOB TpH MaJICHU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonmapuzanus ceera.

TexHuueckue yCTpONHCTBA U MPAKTHUYECKOE NMPUMEHEHUE: OYKH, Jyma, (oToarrmapar,
NPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI ONTHKA, AU(paKIMOHHAS
peleTKa, noIsApous.

Ilemoncmpayuu

[IpsiMouHEHOE pacpoCTpaHEHUE, OTPAXKEHUE U MIPEIOMIIeHHE cBeTa. OnTHuecKue
puOOPHI.

[TonHoe BHyTpeHHEE OTpaxeHue. Moiesb CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHIINM CBETA.

Hab6mronenne nudpakmmu ceera.

Hab6moneHne qucriepcuu cBera.

[Tony4eHune criekTpa ¢ MOMOIIBIO TPU3MBI.

[TonyueHue criekTpa ¢ NOMOIIBIO TUPPAKIIUOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue CBONCTB M300paXKE€HUH B IMH3AX.
HaGnronenue nucnepcuu ceera.

Pa3nen 6. OcCHOBBI clelIAIbLHOM TEOPUH OTHOCUTEJIBHOCTH
I'panunbl IPUMEHUMMOCTH  KJIACCUYECKOM MexaHuku. [locTynaTtel crenuanbHOU
TEOPUU OTHOCUTEIBHOCTHU: HHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETA B BaKyyMe, IIPHUHIIUII
OTHOCHUTEJIBHOCTH DUHILITEWHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aM€EIJICHHNE BPEMEHU U COKPAILIEHUE JJIMHBI.
DHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIbI. DHEPTUS MTOKOS.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul Kéanmoeoi onmuKu
®oronsl. @opmyna [lnanka cBsi3u sHepruu (HOTOHA C €r0 YACTOTOW. DHEPrus u
uMIyJibe poToHa.
OtkpeiTie u wuccienaopanue ¢oroddpdexra. Onbitel A. I'. CronetoBa. 3aKoHBI

dotoadpdexra. VYpaBHenuwe OiHmTeiHa g doTtodddexra. «KpacHas rTpaHHIay
dboTordexra.

JlaBnenue cBeta. OnbiTe! I1. H. JIeOenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue  ycTpoWCTBa M NIPAKTHYECKOE  NpUMEHEHHE:  (OTOIIEMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Ilemoncmpayuu

dotor( ekt Ha yCTaHOBKE C IIMHKOBOM TUTACTHHOM.

Hccnenoranue 3akoHOB BHemnTHEro ¢poTodddexra.

CBeToano.

Comnneunas GaTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombitel Pesepdopna mo paccessHUIO 0 -4acTHII.
[Inanetapunas mozaenb atoma. [loctynatel bopa. M3nyuenue u nornomierne (GoToOHOB mpu
Mepexojie aToMa ¢ OJJHOTO YPOBHS SHEpPruu Ha Apyroil. Buasl cnektpoB. CekTp ypoBHEM
SHEpPruU aToMa BOJOpOJa.

BosnnoBeie cBoiicTBa wactun. Bomusl ne  bpois.  KopnyckynsipHO-BOJIHOBOU
TyaJii3M.

CHOHTaHHOE U BBIHYX/IEHHOE U31yUYEHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHE: CIEKTPaJbHBIA aHAIU3
(cekTpocKoIl), Ja3ep, KBAHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.



Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmronenre nuHEN4aThIX CIEKTPOB U3IIYYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomol

HaGmronenue muHeyaToro cekrpa.

Tema 3. Amomnoe adpo

OKCIIEpUMEHTBI,  JIOKA3bIBAIOIIME  CJOKHOCTh  CTpoeHHst  sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbITel Pe3epdopna mo omnpeneneHuio cocTtaBa paguO0aKTUBHOIO
u3nydenus. CpoiicTBa anb(da-, 6eTa-, raMMma-u3nydeHus. BnusHue paguoakTUBHOCTU Ha
YKUBBIE OPTaHU3MBI.

OTtkpriTHE TIPpOTOHA U HeWTpoHa. HykinonHast mozens siapa ['eitzendepra—Banenko.
3apsn aapa. MaccoBoe uucino siapa. M30Torsl.

Anbda-pacnan. DNIeKTpOHHBIM M TMO3UTPOHHBIA Oera-pacnaa. ['amma-uzinydeHue.
3aKOH paauoOaKTUBHOTO pacnajaa.

DOHeprust CBsI3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt Macchl siapa.

SnepHble peakuuu. JleneHne U CUHTES sIep.

Snepusbiii peakrop. Tepmosinepusiii cunTes. [IpobieMbl 1 MEePCHIEKTUBBI SACPHON
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTob! HAOMIOAEHMSI U pErCTpalK AJIEMEHTAaPHbBIX YaCTHII.

®dyHnaMeHTaJIbHbIE B3aUMOIEHCTBUSA. EMUHCTBO pU3nUecKoi KapTUHBI MUDA.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: JO3UMETpP, Kamepa
BunbcoHa, saepHslil peakTop, aroMHast 0omoa.

Ilemoncmpayuu

CuéTuMK MOHU3UPYIOIINX YaCTHLI.

Yuenuueckuii oxcnepumenm, n1abopamopmsie pabomol

HccnenoBanue TpekoB yacTuil (110 rTOTOBBIM (hoTorpadusm).

Pa3nen 8. DiieMeHTBHI aCTPOHOMMH U ACTPOPUZMKH

Otanbel pa3BUTUS acTpoHOMHH. [IpuUKIaZHOE M MHMPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 38é3qH0T0 Heb6a. Co3Be3aus, SpKue 3BE3/bI, TUIAHETHI, UX BUJIUMOC JIBI)KCHHE.

CoiHeuHas cucTeMa.

Connne. ConHeyHas akTUBHOCTh. McTounuk sHeprum CoiiHIa U 3BE3/A. 3BE3/bI, UX
OCHOBHBIC XapaKTEPUCTHKU. J(marpamma «CHEeKTpaJbHBIM KJIACC — CBETUMOCTBY». 3BE3MBI
TJIaBHOM IOCJIEJOBATSIIFHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTBY JJIS 3BE3]1 TJIaBHOM
MocCJeIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHbIC NPEACTABICHUS O
MPOUCXOXKACHUM U dBOJOIMU CoHIIAa U 3BE3/1. DTaIbl )KU3HU 3BE3].

Mueunsiii [lyts — Hama ["anaktuka. [lonoxxkenue u nBuxkenue ConHia B ["amakTuke.
Turnel ranakTuk. PaguoranakTuku v KkBa3zapbl. YEpHBIE ABIPHI B sA/Ipax rajlakKTHK.



Bcenennas. Paciinpenue Beenennoit. 3akon Xa06uma. Paz6eranue ranaktuk. Teopus
Bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

Macmtabnas ctpyktypa Becenennoil. Meraranakruka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HaGmioneHust HEBOOPYKEHHBIM — TJIa30M € HCMOJIB30BAaHUEM  KOMITBIOTEPHBIX
MPWIOKEHUH I ONpeleJIeHUs] TOJ0KEHU HeOEeCHbIX 0OOBEKTOB HAa KOHKPETHYIO JAaTy:
OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIIAPUS U IPKUE 3BE3/BI.

Ha6monenus B reneckon JlyHsl, mianet, Maeunoro I[ytu.

Oo6o01maromee NoBTOPEHNE

Ponb pu3uku 1 acTpOHOMUM B 3KOHOMUYECKOW, TEXHOJIOIMYECKOU, COIMAIbHON U
ATUYECKON cdepax AesTENbHOCTU YeIOBEKa, POjb M MECTO (PU3MKH M aCTPOHOMHHM B
COBPEMEHHOM HAy4YHOW KapTUHE MHpA, pOJib (PU3NYECKOW Teopud B (POPMUPOBAHUU
npeicTaBieHuid 0 (U3HUECKOM KapTUHE MHUpPA, MECTO (PU3NYECKOM KapTHHBI MUpa B
oO01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPO/IE.

MesxknpeamMeTHbie CBA3U

N3yuenue kypca ¢usznku 6a30Boro ypoBHs B 11 kiacce ocyiecTBiseTcs ¢ y4&éTom
coJiepKaTeNIbHbIX MEXIIPEAMETHBIX CBSI3€i ¢ KypcaMHU MAaTeMaTHKH, OMOJOTHH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO MO3HAHMUS:
ABJICHUE, HAYy4YHBIN (QakT, Turnore3a, pu3ndeckas BEeJIMYMHA, 3aKOH, TEOpUs, HAOIIOACHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE, MOJIENb, H3MEPEHUE.

Mamemamuka: pelieHNe CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (GYHKIIUU:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOKIECTBO,
BEKTOpbl M MX MPOEKIMU HAa OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIC
AIIEMEHTAPHBIX (DYHKIUH, TpU3HAKUA MOAOOUS TPEYrOJIbHUKOB, OMPECICHUE TUIONIATU
IJIOCKUX GUTYp U 00BEMA TeT.

Buonocus: snexrpudeckue SIBICHUS B )KUBOW MPHUPOAE, KoJeOaTelbHbIe IBIKECHUS B
YKUBOW MPHUPOJIC, ONTUUECKUE SBJICHUS B )KMBOU IMPUPOAE, NEHUCTBUE paJMalliid HA KUBBIC
OpraHU3MBl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeEl,
MEXaHU3Mbl 00pa30BaHUsl KPUCTALIMYECKOMN PEeIIETKH, CIIEKTPAJIbHBINA aHAIIN3.

l'eoepaghus: mMarHUTHBIE TIONMIOCA 3€MJIM, 3aJIEKM MArHUTHBIX pya, (oTrochbéMmka
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICCHUM.

Texnonocua: ~ JNWHUM  DJIEKTpPONEpenad, TIEHEepaTop  MEPEMEHHOIO0  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS I€4b, pajap, PaauONpPUEMHUK, TEJIEBU30p, aHTCHHA,
tenepon, CBU-meusb, mMpOEKIMOHHBIN anmapar, BOJOKOHHAsI ONITHKA, COTHEUHAs OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITIPOTI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
IIporpamma cocTaBjieHa B COOTBETCTBHHU ¢ IPOrpaMMOii BOCTUTAHMS IIKOJIbI.
OcBoenue yueOHoro npenmera «dusuka» Ha ypOBHE cpelHEero o01iero oopa3oBaHus
(6a30BbIll  ypOBEHb) JODKHO OOECHEUYUTh JOCTHKEHUE CICAYIOMMUX JIMYHOCTHBIX,
MeTaIpeJIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHMsI ydeOHOro mnpenmera «Dusznuka» TOKHBI
OTpaxaTb ~ T'OTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UITUEH TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OpUCHTAIUH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHHUM, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIECTBa, PACIIUPEHUE >XU3HEHHOTO OINbITA W OMbITa JEATCIIbHOCTH B
MPOIECCE peai3allMi OCHOBHBIX HANpPAaBJIICHUN BOCMHUTATEIBbHON NE€SATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpaskaIaHCKOro BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh T'PAXKIAHCKOM TMO3HMIIMM OOYyYaromerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

IIPUHATHE TPaJULIMOHHBIX o011e4YeN0BeYeCKIX I'YMaHUCTUYECKUX 51
JNEMOKPATUUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYK) JICSITEIBHOCTh B HHTEpEcaX TIPaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHME B3aUMOJIEVCTBOBATh C COLUMAIBHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM AEATEIIBHOCTH;

2) MATPHOTHYECKOT0 BOCTIUTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUMCKOM TPaKIaHCKOW UAEHTUYHOCTH, MTATPUOTU3MA,

LIEHHOCTHOE OTHOLIEHUE K T'OCYAAPCTBEHHBIM CUMBOJIAM, TOCTUKEHUSAM POCCUMCKUX
Y4EHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh ~ OILIGHHWBATh CHUTYallUI0 W TIPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B IOCTPOEHUE YCTOMYMBOIO OYIyIIETO;

4) 3cTeTHYECKOT0 BOCITUTAHMS

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYAsg JCTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) Tpy10BOro BOCIUTAHMSA:



UHTEpEC K Pa3nuyHbIM chepaMm NpoPecCHOHANBHON AEATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PUM3UKOW M TEXHMKOH, YMEHHE COBEpIAaTh OCO3HAHHBLIN BBHIOOpP Oymylieit
npoecCuu 1 peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBL;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BAHMIO B 00JACTH (HU3UKU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) 3K0JIOrHY€CKOr0 BOCIIMTAHMUS:

c(hOpMUPOBAHHOCTH IKOJIOTHUECKON KYIbTyphl, OCO3HAHHE TJI00ATFHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIUECTBIICHUE IEUCTBUU B OKPYKAIOIIEW Cpele Ha OCHOBE
3HAHUS [eJIel YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacliipeHne OmbITa JEATEIHHOCTH SKOJOTHYECKON HamNpaBICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 10 (U3HKE;

7) IEeHHOCTH HAYYHOT 0 TIO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHUs (HU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW IESATEIIbHOCTH, TOTOBHOCTH B IPOIECCE H3yUCHUS
(U3NKH OCYIIECTBISITh MPOSKTHYIO U UCCIIEIOBATEIBCKYIO JIEATEIBHOCTh WHANBHUIYAIBHO
U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEILHO (POPMYJIMPOBATH M aKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;
OTIPENICIIATH MEJIH CSITSIBbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUHU UX JTOCTHIKCHHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOpPEUHS B paccMaTpHBAEMBIX (HH3NUECKUX
SIBJICHUSIX;
paspabaTeiBaTh IUIAH pEIICHHUs MpoOJeMbl ¢ YYETOM aHauu3a HMMEIONTUXCS
MaTepHaIbHbIX U HEMaTEepHUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIECACTBUM AEATCIHBHOCTH;
KOOPJAMHUPOBATh M BBIMOJHATH PA0OTy B YCIIOBHSAX PEaIbHOIO, BUPTYAIbLHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble uccienoBarejbCKue AeCTBHS.
BJIaJICTh HAY4YHOM TEPMHUHOJOTHEH, KIIOYEBBIMH TMOHATUAMH M  METOJAaMHU
duznuecKon HAYKH;
BJIaJICTh HaBbIKAMU Y4E€OHO-HCCJIEI0BATEIBLCKOM W TPOCKTHOM JEATEIHBHOCTH B
obsracTu (PU3HKH, CITIOCOOHOCTHIO U TOTOBHOCTHIO K CAaMOCTOSITEIbHOMY TOUCKY METOJ0B
pelieHus 3a1a4 GU3NIECKOro CoACp KaHus, MPUMEHEHHUIO Pa3IUYHBIX METOIOB MTO3HAHUSI;



BIIAJCTh BUJAMU JIEATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIIIH,
peoOpa3oBaHUI0 U MPUMEHECHHUIO B PA3IMYHBIX YUEOHBIX CHTYaIlUsAX, B TOM YHCIE TIPU
CO3/IJaHUM YYEOHBIX MTPOEKTOB B 00JACTU (DUBUKY;

BBISIBIISITh TIPUYMHHO-CJICACTBCHHBIC CBS3M M aKTyaJU3HPOBATH 3aJ1ady, BBIIBUTATH
TUIOTE3y €€ pelieHus, HaXOJWTh apTyMEHTHI JUIsl IOKa3aTelIbCTBA CBOUX YTBEPKICHHUIA,
3aJ1aBaTh MMapaMeTPbl U KPUTEPHUH PEIICHUS;

aHATM3UPOBATh TOJYUCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJbTaThl, KPUTHUCCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIOBHUSX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/la4u B 00pa30BaTEIbHON JESATEILHOCTH,
B TOM YHMCJIC TIPU U3YYCHUN (DU3UKH;

J1aBaTh OIIEHKY HOBBIM CUTYAIIMsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh  TMEPEHOCHTh 3HAHWS 1O  (QU3MKE B  TPAKTUYCCKYIO  00JacTh
KU3HECATCIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MTPEJIaraTh OpUTHHAIBHBIC ITOIXO0bI U PCIICHHUS,

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

Pab6ora ¢ unopmanmeii:

BJIQJICTh HABBIKAMH TIOJNY4YCHHMS HWHQOpMANuu (QU3NYECKOTO COJCPKAHHS U3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIATH IIOUCK, aHaJM3,
CUCTEMATH3alMI0 W MHTEPHPETAlNi0 HHPOPMALMK PA3IUYHBIX BUIOB U  GopM
PEICTABICHHUS;

OLICHMBATh JOCTOBEPHOCTH HH(OpMaIIHH;

UCIIOJIb30BaTh CpeACcTBa MH(MOPMAIIMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTHI B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 337a4 C COOJIIOJEHUEM
TpeOOBaHUN OSPrOHOMHMKH, TEXHHUKH OE30TacCHOCTH, THUTHEHBI, PECYpcOCOEpEKeHMUS,
IIPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 0€30MacHOCTH;

co3laBaTh TEKCThl (PU3MUECKOTO COJEPKaHHUS B Pa3jIMYHBIX (QopMarax ¢ yd&Tom
Ha3Ha4YeHUs WHQOpMaMK H IEJICBOM ayJuUTOPHH, BBIOMpas ONTUMAIBHYIO (opMy
MPE/ICTABIICHUS U BU3yaJIU3aIUH.

KoMMmyHuKaTHBHBIE YHHBepPCAIbHbIE YUeOHbIe JeiCTBHSA:
OCYIIECTBIISITH OOIICHHE Ha YpoKax (PM3UKH U BO BHE-YPOUHOU JEATEITHHOCTH;
pacno3HaBaTh MPEANOCHUTKH KOHPIUKTHBIX CUTYAIlUH U CMSITYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUKY 3PECHMS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;
MMOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHJIUBUAYAJIbHON PabOTHI;
BBIOMPATh TEMATUKY  METObI COBMECTHBIX IEUCTBHH ¢ yIETOM OOIIUX UHTEPECOB U
BO3MOXHOCTEM KaKJI0r0 YJCHA KOJUICKTUBA,
MPUHUMATh LM COBMECTHOW NESATEIBHOCTH, OPTAHU30BBIBATH U KOOPJAWHUPOBATH
JNEUCTBUA O €€ NJOCTUKECHHIO: COCTABIATH IUIAH JAEHCTBUM, PACIPENCIATh POJIU C YUETOM
MHEHHI Y4aCTHUKOB, 00CYK/J1aTh PE3yJbTaThl COBMECTHOUM paOOThlI;



OIICHUBAaTh KAaue€CTBO CBOEr0 BKJAJla M KAXKJIOr0 yYaCTHHKAa KOMaHJIbl B OOIIUi
pe3yAbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

mpejsiaraTh ~ HOBBIE  MPOEKTHI, OIEHWBAaTh WJAEU C TO3UIMH  HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE TMOBEJICHUE B PA3IMUHBIX CUTYaIUSX,
MIPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryjasiTuBHbIE YyHUBepcaJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISTh MMO3HABATEIBHYIO JEATEIBHOCTh B 00J1aCTH (DU3UKHU
U ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUICHUS PACYETHBIX W KAue€CTBEHHBIX 3ajady,
TJTaH BBITIOTHEHUS TTPAKTUUECKON paboThl ¢ yUéTOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANIOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsM;

pacHIupsTh paMKHi Y4€OHOTO MpeIMETa Ha OCHOBE JIMUHBIX MPETTOYTCHHI,

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, Opath Ha ce0si OTBETCTBEHHOCTh
3a PElICHUE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO IPYIUIMH B 00JacTH (HU3UKH,
MIOCTOSIHHO TOBBIMIATH CBOM 00pa30BaTEIbHbBIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalldsiM, BHOCHUTh KOPPEKTHBBI B JI€SITEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJICTh HABBIKAMM ITO3HABATEIBHON pe(dIeKCHM KaK OCO3HAHHS COBEPIIACMBIX
JIEVCTBUH U MBICIIUTEIBHBIX MPOLECCOB, HX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIB30BaTh TPUEMBI pedeKCHH ISl OLCHKH CHUTyallud, BbIOOpa BEPHOIO
pellICHMUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPU aHATU3€ PE3YyJIbTaTOB JE€ATEIIbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIN3€ PE3YIbTATOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIMIHUOKH.

B mnpouecce nocTHKeHUs JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMMBI 10
dbu3uKe I YPOBHS CPEIHETO 00IIero oOpa3oBaHMs y 00yYaIOIIUXCS COBEPIICHCTBYCTCS
AOMOIMOHATBHBIN HHTEIJIEKT, IPEANOIaralomii cOopMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIOMIETO CIIOCOOHOCTh TOHUMATh CBOE HAMOIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABIEHUS PA3BUTHSI COOCTBEHHOW SMOIMOHAIBHOU Cdephl, OBITh
YBEpPEHHBIM B ce0e;



CaMOPETYJIMPOBAHMUSA,  BKIIOYAIOIIETO  CaMOKOHTPOJIb, yYMEHHE  IPUHHUMATh
OTBETCTBEHHOCTb 33 CBOE IMOBEJEHUE, CIIOCOOHOCTh aJaNTUPOBATHCA K AMOLMOHATIBHBIM
M3MEHEHUSIM U TPOSBISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAILIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHMIO LIENIN U YCIIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE JEHCTBOBATH UCXOS U3 CBOMX BO3MOXKHOCTEN;

OMIATHH, BKJIIOYAIOMEH CIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSHUE
IPYTUX, YUYATHIBATH €r0 MPU OCYIIECTBIECHUU OOIIEHHUs, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKNBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIONIMX CHOCOOHOCTh BBICTPAWBATH OTHOLICHUS C
JAPYTUMH JIIOIbMH, 3a00TUTHCS, MIPOSIBISITH HHTEPEC U pa3peliaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xoniy oOydyenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib M MecTo ¢GU3UKM B (POpMUPOBAHUH
COBPEMEHHOW Hay4YHOW KapTUHBI MUpPa, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTHIA,
B IIPAKTUYECKOM ESITEbHOCTH JIIO/IEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJIENe: MaTepralibHasl
TOUYKA, HMHEpIUaIbHAs CUCTEMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, HICANbHBIA Tra3,
MOJIENTU CTPOEHHUS Ta30B, KUIAKOCTEH M TBEPABIX T, TOUCUHBIH AIEKTPUUYECKUN 3apsll
pU perieHnn GU3NIecKuX 3aj1ay;

pacno3HaBaTh pU3NYECKHUE SBJICHUS (IIPOLIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTpOEHUS BEIIECTBA u
ANEKTPOAMHAMUKH: PABHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKCHHE,
CBOOOJHOE MAaJieHHE TeJ, NBIKCHHUE IO OKPYKHOCTH, HHEPIHMs, B3aUMOJCHCTBHE Tell,
muddy3us, OpOYHOBCKOE JBHKCHHUE, CTPOCHHUE YKUIKOCTEH M TBEPIBIX TENl, U3MCHECHUE
o0béMa TeN TpU HarpeBaHUW (OXJIAXKIEHWH), TEIJIOBOE paBHOBECHE, WCIApeHUeE,
KOHJCHCAIHs, TUIABJICHUE, KPUCTAJUIN3alMs, KUIICHHE, BIAXXHOCTh BO3yXa, MOBBIIICHUE
JABJICHUS ra3a MPU €ro HAarpeBaHWM B 3aKPBITOM COCYIE, CBA3b MEXAY IapaMeTpaMu
COCTOSIHUS ra3a B U30IPOLECCaX, IIEKTPU3aLns TeJl, B3aUMOJCHCTBUE 3aps/10B;

ONHKCHIBATH MEXaHUYECKOE JBIKEHUE, MCIONb3yd (U3UUYECKUE BEJIUUYHUHBI:
KOOpJMHATa, IyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHME, Macca Teljlad, CUila, WMILYJIbC
Tena, KUHETHYeCKas DHEpPrus, TOTEHIUaIbHAas »JHEpPrus, MeXaHudeckas pabora,
MEXaHUYECKasi MOIIHOCTh; MPH OMUCAHWU MPABWIBHO TPAKTOBATh (HU3UYECKUN CMBICI
UCIOIb3YEMbIX BEJIMYMH, KX OOO3HAYEHUS W EIWHUIBI, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BETUIHHAMM;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS, HCIONb3YS
(u3nueckre BEIMYMHBI: JABJICHUE raza, TEeMIeparypa, CpeHss KUHETHYecKas 3Heprus
Xa0TUYECKOTO JIBUJKEHUS MOJIEKYJI, CPEAHEKBApaTU4YHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOThI, BHYTPEHHsSI SHeprusi, padora rasza, Ko3(QQUIMEHT IO0JIE3HOTO JEHCTBUS



TEIUIOBOI'O JBUTATeNsl; NpPU OMNHCAHUM MPAaBUIBHO TPAKTOBaTh (PUIMYECKHA CMBICI
UCIIOJIb3YEMbIX ~BEJIMYMH, HUX O0O3HAUEHUS W E€IUWHULBI, HaXOAUTb (OPMYJIBL,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIUYHHAM;

ONMCHIBATh H3YyYCHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIECKTPUUECKUE
ABJIEHUS (TMPOLECCHI), HCMONB3YS (PUIUYECKUE BEJIMYMHBL: BJICKTPUUYECKHUM 3aps,
ANEKTPUYECKOE T0JIE, HANPSKEHHOCTH MOJSA, MOTEHLHMAJ, PA3HOCTh MOTEHLUHUAJIOB; MPH
ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIHOJIb3yEMbIX BEJIMYUH, HX
0003HaYeHUs1 U EJUHUILBI;, YKa3bIBaTh (HOPMYIbI, CBS3bIBAIOLIME JAaHHYIO (U3HUECKYIO
BEJINYMHY C JPYTUMHU BEIMYNHAMU;

aHAIM3UPOBATH (PU3MUYECKHE MPOLECCH U SBJICHUS, UCTIONB3Ys (PU3NUECKUEe 3aKOHBI U
NPUHLIMIIBL: 3aKOH BceMupHOTo Tsarotenud, I, I u 11l 3akonsr HeloToHa, 3aK0H coxpaHeHus
MEXaHUYECKOW DHEPTHM, 3aKOH COXPAHEHUS HWMILYJIbCA, MPUHIMI CYNEPHO3ULMH CHIL,
OPUHUMUIT PAaBHONPABUS WHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHYECKYIO
TEOPHUI0 CTPOEHHMS BEIIECTBA, [Aa30BbIE€ 3aKOHBI, CBS3b CPEJHENW KWHETHYECKON JHEpPruu
TEIUIOBOTO  JBMKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMmmepaTrypod, TepBbId 3aKOH
TEPMOJNHAMUKH, 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsnaa, 3akoH KyioHa, mpu 3TOoM
pas3nuyaTrh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIpAKEHUE U
ycJIoBHS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIEC MPHUHIMUIIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyarh YCIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUs B IOBCETHEBHOM KU3HH;

BBITIOJHATH AKCIIEPUMEHTHI 110 UCCIEI0BaHUIO (PU3HUECKHUX SBICHUN U MPOLIECCOB C
UCIIOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHHM, Mpu 3TOM (POpMyIHpOBaTh
npoOyieMy/3aayy M THUIOTE3y Y4YeOHOrOo »SKCIEpUMEHTa, coOUpaTh YCTAaHOBKY W3
IPEIJI0KEHHOTO 000PYyI0BaHUs, TPOBOUTH OMBIT U (HOPMYIUPOBATH BHIBO/IHI;

OCYIIECTBIISITh MPSMbIE ¥ KOCBEHHBIE M3MEPEHHS] (PU3NYECKUX BEIMYUH, TIPU ITOM
BBIOMpATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUs U HUCIIOIb30BaTh U3BECTHBIE METO/bI OLIEHKU
MOTPEMTHOCTEN NU3MEPEHU

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (U3HMYECKUMU BEIMYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BUAE TaOMUIl U TrpadUKOB, AeIaTh
BBIBOJIBI I10 PE3YyJIbTaTaM UCCIIEIOBAHNUS;

co0ro1aTh MpaBuiia 0€30MacHOrO TpyAa MPHU MPOBEACHUN UCCIIETOBAaHUM B paMKax
yu4eOHOIro 3KCIEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOW M MPOEKTHOW JEATEIbHOCTH C
MCIIOJIb30BaHUEM M3MEPUTEIBHBIX YCTPONCTB U 1a60PaTOPHOTO 000PYI0BAHUS;

pemarb pacyéTHble 3a7a4yd C SIBHO 3aJlaHHOM (PM3MYECKOW MOJEJbIO, HCIONb3Ys
¢u3nyeckne 3aKOHBl M TPUHLHUIB, Ha OCHOBE aHalW3a YCJIOBHUSA 3aJaud BbIOMpATh
(¢u3ndecKyo MOJeINb, BBIIETATh GU3NUECKUE BEIMYUHBI U (HOPMYIbI, HEOOXOAUMBIC IS
€€ peuieHus, MPOBOAMTH PACYETHI M OLEHHUBATH PEATBHOCTH ITOJYYEHHOI'O 3HAYCHUS
bU3nUeCcKO BEIMYNHBI;



pemarh Ka4eCTBEHHBIC 3aJa4yd: BBICTPAWBATh JIOTHUYECKH HEMPOTHBOPEUYUBYIO
IIEMTOYKY PACCYXICHHUI C ONOPOil HAa M3yYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (YU3UIECCKUE
SIBIICHUS;

WCIIOJIB30BaTh TIPH PEIICHUH Y4YeOHBIX 3a/lad COBPEMEHHbBIE HWH(OPMAIMOHHBIC
TEXHOJIOTUH JIJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMHU U TPEICTABICHUS YUeOHOM
U HAyIHO-TIONMYJSPHOW WHGOpPMAIMH, TMOJNYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYCCKU aHATU3UPOBATH MOJyIaeMy0 HHPOPMAIIHIO;

MPUBOJIUTH TMPUMEPHI BKJIaJa POCCUUCKUX W 3apyOS)KHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HayKH, OOBSICHEHHE TPOIECCOB OKPYKAMOIIETO MHUpPa, B Pa3BUTHE TCXHUKH U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHMS 1O (PU3MKE B TIOBCEAHCBHOM JKHM3HU IS
oOecrieueHuss 0OE30MAaCHOCTH TPU  OOpalieHUHM ¢ MNpUOOpaMU W TEXHHYCCKUMU
YCTPOMCTBAMHU, JUISI COXPAHECHHUS 3JI0POBbsI M COOJIOJCHUS HOPM DKOJOTHYECKOTO
TIOBEJICHHSI B OKPYKAIOIIEH cpelie;

paboTaTh B TPYIIIC C BBIMOJTHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MJIaHUPOBATH
paboTy TPYIIIbI, paIlMOHAIBHO PaCIpeAC/IATh 00SI3aHHOCTH U TJIAHUPOBATH JCATEIHBHOCTD
B HCCTAHJAPTHBIX CHUTYaIlUsAX, aJCKBAaTHO OIICHWBATh BKJIQJ KaKJIOTO M3 YYaCTHUKOB
TPYIIIBI B pEIICHUE pacCMaTPUBAEMOM TIPOOIICMBI.

K konmy oOydyenus B 11 kJjacce mpeaMmeTHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib M MecTo (UMK B (QOpMUPOBaAHUU
COBPEMEHHOW Hay4YHOW KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJOTHIA,
B MPAaKTHYECKOW JEATEIHHOCTHU JIIOJEH, HETOCTHOCTh U €IUHCTBO (PU3NYECKON KapTUHBI
MUDA;

YUUTHIBATh TPAHUIBI MPUMEHEHUS H3YYCHHBIX (DU3NYECKUX MOJENEH: TOUYCUYHBIH
AIEKTPUUECKHUM 3apsifl, JIyd CBETa, TOUYEUHBI MCTOYHUK CBETA, SIFEpPHAsl MOJEIh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si/Ipa MPH peleHrny GU3NIecKux 3a1a4;

pacrno3HaBaTh pU3NYECKUE SBJICHUS (ITPOLIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA W KBAaHTOBOM (DU3MKHU: JIIEKTpUUYECKas TPOBOJAMMOCTH, TEILJIOBOE,
CBETOBOE, XHMHUYECKOE, MArHUTHOE JCHCTBUS TOKAa, B3aMMOJICWCTBHE MAarHHUTOB,
AIEKTPOMArHUTHAas WHAYKIIMS, JIEWCTBHE MAarHUTHOTO TOJS Ha MPOBOJHHUK C TOKOM U
IBUKYIIUNACA 3apsifl, ODJIEKTPOMAarHUTHBIE KOJIeOaHWs W BOJHBI, MPAMOJIUHEIHOE
pacnpoCcTpaHeHHE CBETa, OTPAKEHHE, MpeJoMJICHUE, HHTepPepeHmus, audpakiaus u
MOJIApU3aINMs CBETa, AWCIEpCUs cBera, ¢oTodnekTpuaeckuii 3ddext (poroaddexr),
CBETOBOE JIABJICHWE, BO3HUKHOBEHHE JIMHEWYAaTOTO CHEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaJOAKTHBHOCTD;

OMMCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE, DICKTPUUECKYI0 MPOBOJAMMOCTD PA3IUYHBIX CpPEJ) W DJICKTPOMArHUTHBIC
SBJICHUS (ITPOIIECCHI), MCIONB3YS (U3MUECKHE BEIWYWHBI: DJICKTPUYCCKUN 3apsij, Ccuiia
TOKa, DJJCKTPUYECKOEC HANPSDKCHHE, DJIEKTPUYECKOE  CONMPOTUBICHWE, PA3HOCTh
MOTEHIINAJIOB, YJICKTPOJABMKYIAs Chila, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJISI, CHJIa



Awmnepa, cuna JlopeHua, HMHIYKTUBHOCTh KaTYUIKH, O3HEPrusi >3JIEKTPUUYECKOr0 U
MAarHuTHOTO TOJIE€H, MEepUuoa U YacToTa KoueOaHWW B KoJeOaTelbHOM KOHTYpeE, 3apsa U
CHJIa TOKa B MPOLECCE TapMOHMYECKHX DSJIEKTPOMArHUTHBIX KOJeOaHUH, (POKyCHOE
paccTosiHME M ONTHYECKash Cuia JIMH3bl, NpPU ONHCAHUM MPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICI HCIONb3YEMBIX BEJIMYUH, UX O0O3HAYEHHUS W €IUHHULBI, YKa3bIBaTh
(opMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMU BEITUYHHAMU;

OMKCHIBATh M3YYECHHbIE KBAHTOBBIE SIBICHUS M IPOLECCHI, UCHOJB3Yys (U3HUECKue
BEJIMYMHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JAJIMHA BOJHBI U YACTOTA CBETA, DHEPTUs U
UMITyJIbC (POTOHA, MEPUOJ MONypacHaaa, dSHEPIrusl CBSI3U aTOMHBIX SAEp, MPHU ONUCAHUU
NPaBWIbHO TPAKTOBATh (PU3NYECKUN CMBICT UCIOJIb3YEMbIX BEJIMYMUH, UX 0003HAYEHUS U
€AMHUIIBI, YKa3blBaTh (OPMYJbI, CBS3BIBAIONIME JaHHYIO (U3UYECKYI0 BEJIMYUHY C
JIPYTMMH BEJIMUYMHAMHU, BBIYUCIIATH 3HAUCHUE (PU3UUECKON BETUUMHBL;

aHAIM3UPOBATH (PU3NUYECKHE MPOIECCHI U ABJICHUS, UCIOIb3Ys (PU3NUYECKUE 3aKOHBI U
OpUHLIMIBL: 3aKOH OMma, 3aKOHBI TOCJEJA0BATEIBLHOTO U MapauIeNIbHOTO COEAUHEHUs
NPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM WHIYKIUHU, 3aKOH
OPSIMOJIMHEHHOTO  PacHpOCTPaHEHUS CBETAa, 3aKOHbI OTPAXKEHUSI CBETa, 3aKOHBI
NpeIOMJICHHSI CBETa, ypaBHEHUE ODWHIITeHHa s (oTodPderra, 3aKOH COXpaHEHUs
HHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHSI DJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHUs] MAacCOBOTO 4YMCIa, MOCTyjaThl bopa, 3aKOH paguoakTUBHOTO pacmnaaa, Mpu
ATOM Pa3IMyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIpAKEHHE U
yclioBUs (TpaHuUlIbl, 00JaCTH) IPUMEHUMOCTH;

ONpENENATh HaNpaBJICHHWE BEKTOpAa HHIYKIUUM MAarHUTHOTO TOJII TPOBOJHHKA C
TOKOM, CcUJibl Amniepa u cuibl JIopeHua;

CTPOUTh M OIMCHIBATh H300pa)KE€HUE, CO37aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJHATH AKCIIEPUMEHTHI 10 UCCIIEI0BaHHUIO (PM3MUECKHUX SBICHUN U MPOILIECCOB C
UCIIOJIb30BAHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHHI: TNpU OSTOM (POPMYIHPOBATH
npobjeMy/3agady W THIOTE3y YYEOHOTO OKCIEPHMEHTa, COOMpaTh YCTAaHOBKY W3
PeI0AKEHHOT0 000pyA0BaHUs, IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBL;

OCYILIECTBJISATH MPsIMbIE M KOCBEHHBIE M3MEpPEHUsl (PU3NYECKUX BEIUUYUH, NMPU 3TOM
BbIOMpATh ONTUMAIBHBINA CIIOCO0 U3MEPEHHUSI U UCIIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKU
MOIPEITHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH C HCIOJB30BAaHUEM TMPSMBIX
U3MEpPEHH: TpU ITOM KOHCTPYHMPOBAaTh YCTaHOBKY, (DUKCHPOBATH PpE3YJIbTATHI
MOJTyYEHHOW 3aBHCUMOCTH (DU3MUECKHUX BEJIMYMH B BUAE TaOmull U rpadukoB, AenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOmroaTh npaBwiIa 0€30MacHOro TpyJa MpU NPOBEIECHUN HCCIEAOBAHUM B paMKax
y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEAOBATENbCKOW M MPOEKTHOW NEATEIbHOCTH C
HCITI0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOI0 00OPYI0BAHHS;

pemarb pacyéTHbIe 3a7auyd C SIBHO 3aJlaHHOM (U3MYECKOW MOJEJbI0, HCIOJIb3Ys
(u3nueckre 3aKOHbl WM NPHUHIMIBI, Ha OCHOBE aHaJIM3a YCJIOBHUS 3a/adyd BbIOMpATh



(bU3UYECKYI0 MOJIEIb, BBIIENATh (U3UYECKUE BETUYUHBI U (HOPMYIIbl, HEOOXOUMbIE IS
e€ pelieHusi, MPOBOJUTH PACUETHl U OICHUBATH PEATBHOCTH MOJYYEHHOTO 3HAYCHUS
(bu3nYeCcKON BEIUUMHBIL;

pemaTh KayeCTBEHHBIC 3aJlayd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LETIOYKY PACCYXKIEHUN C ONOPON Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUS;

WCIIOJB30BaTh TpPHU pPEIICHUH Y4EOHBIX 3a7ad4 COBPEMEHHbIE HWH(OpPMaIMOHHbBIC
TEXHOJIOTHH JIJI TTIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMHU U TIPEACTABICHUS y4ueOHON
W HAyYHO-TIOMYJISIPHOW WHQOpMAIMK, TMOJY4eHHOM U3 pa3IMYHBIX HMCTOYHUKOB,
KPUTHUUYECKH aHAJTM3UPOBATH MOJy4aeMyto HHGOPMAIIHIO;

OOBSICHSITh TIPUHIIUIBI JEHUCTBHUS MAlIWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pas3nuuaTh yCIOBUS UX OE30MaCHOT0 UCIOJIH30BAaHUS B IOBCETHEBHOM KU3HU;

NPUBOAUTL TPUMEPHl BKJIaJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKU3HU JIJIs
obecrieueHus: 0€30MacHOCTH TMpH OOpamieHHuH C TpudopaMu H  TEXHHUYECKUMHU
YCTPOWCTBAMHU, [JII COXPAHEHUS 3JI0POBbS M COOJIIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KaIOIIEH cpejie;

paboTaTh B T'PYIIE C BHIIOJHEHUEM PA3IUYHBIX COIMAJIBHBIX POJICH, TJIaHUPOBATH
paboTy TPYIIIBI, PAIIMOHAIIBHO pacipeaesisiTh 00A3aHHOCTH U TJIAHUPOBATh ACATEILHOCTD
B HECTAaHAAPTHBIX CHUTYyallUsX, aJ€KBATHO OIICHWBATh BKJIaJ Ka)KJIOr0 M3 YYaCTHUKOB
TPYIIIBI B pelIeHne paccMaTpUBaeMOM TTPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/ie/10B M TeM uugposblie
Ne n/m P Kontpoabsubie | Ilpakrnueckue (ucbp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Paznen 1. DUBUKA U METO/bI HAYUYHOI'O TIO3HAHUA
bubmmoreka [JOK
11 o 2
MISHKA 1 METOZIR HBYHOTO HOSHATHA https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Alumanuica https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPRHEHIA B MEXAMITe https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMMUKA
OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON bubnuoreka LIOK
3.1 9 1
TEOpUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBEI TEPMO/IHHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BEILECTBA. 5 bubnuoreka [IOK
' ®da3oBbIe IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



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

Pazpea 4. QJIEKTPOJUHAMUKA

bu6mmoreka [JOK
4.1 3 10
JielTpoctatitia https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN neKTpUYeCcKUi TOK. TOKM B 12 bubnuoreka [IOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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

11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Kontpoasubie | Ilpakrnueckue
NMporpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarnuTHoE€ 110J1€. DIEKTPOMAarHUTHAS 11 1 3 bubnuoteka [IOK
' WHTYKITHST https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' KoJicOaHuUs https://m.edsoo.ru/7f41c97¢c
59 MexaHn4ecKre 1 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
. 10 3
23 Onritka https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI clieUaIbHOM TEOPUU 4 1 bubnuoreka [JOK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
N bubmuoreka [IOK
4.1 OneMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7FA1c97¢
bu6mmoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE s1po

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHA

5.1 DneMeHTBl aCTPOHOMHH M aCTPO(YU3UKI 7 ]f?tlfrfsj?/l;ln?;t?);[r(lj)?MlCQ?C
Hroro no pazaeny 7
Pazgen 6. OBOBIIAIOILIEE TIOBTOPEHUE

61 | O%oGuaromes nowopene ‘ im0 TS
Hroro no pazaeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68



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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KUJIACC
Kosn4vecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Konrpoasnbie | IIpakruyeckue op
n/m Bceero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuoteka [IOK
METO/Ibl TO3HAHUS OKPYKAOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecto usuku B popMupoBaHUU
2 COBPEMCHHOM HAyYHOM KapTHHBI MUPA, B 1 bubmorexa [OK
P . e P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexaandeckoe aBmxeHne. OTHOCUTEIILHOCTD
3 MexaHu4eckoro aBmwkeHus. [lepemenienue 1 bubmmorexa [JOK
' ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE NIPSIMOJIMHEHHOE ABUKEHUE 1 brbmmorexa [OK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TPSAMOJIMHEHHOE 1 bubnuoreka [IOK
JIIBIDKEHHE https://m.edsoo.ru/ff0c372¢
5 CBoboaHoe mazicHue. Y CKOPeHHE 1 bubnuoreka [IOK
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe aBuxkenue. JBrxeHne 1 bubnuoreka [IOK
MaTepUaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHuMI OTHOCUTENBHOCTH [ amuies.
8 I/Iie HI/IaJ'II:HbIe CHCTeMEI oTcueTa. I1epBhlil 1 bubmorexa [OK
P P HeP https://m.edsoo.ru/ff0c3be8
3aKkoH HproToHa
Macca Tena. Cuna. IlpuHIun cyneprno3unuu
. P YHep bubnuoreka [IOK
9 cui. Bropou 3akon HerotoHa nmst 1

MaTepUuajJIbHO U TOYKH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3be8

10 Tperun 3axoH HproTOHA [1711 MaTEpUaIbHBIX bubnuoteka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro taroreHus. Cuia bubnuoreka [IOK
TsKecTH. [lepBasg kocMHuUuecKast CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna octu. 3akoH 'yka. Bec tena
YHpyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent tpenus. Cuna
13 com OTI:I)/IBJ'IGHI/H[ 1| q)Hq)I[BI/I)KeHI/III; Tea B bubmorexa [OK
P P https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WM Tase
[TocTymarensHOE U BpaIaTeIbHOE IBIKCHHE
14 a0COJIFOTHO TBEPJOTO Tesra. MOMEHT CHIIBI. bu6mmoreka [JOK
[Tiievo cuitbl. YcnoBusi paBHOBECUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOYeK. UMIynbc cuibl. 3aKOH bubnuoreka [IOK
COXpaHEHUs uMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBAKECHUE
Pa6ora u moutHOCTh cuibl. Kunernueckas
o bu6mmoreka [JOK
16 SHEPTHsi MaTepuaabHOI ToUKU. Teopema 00
- https://m.edsoo.ru/ff0c4502
W3MEHEHNUN KMHETUYECKOW SHEPIUU
[TorenunaneHas sueprus. [loTenunansHas
17 SHEprus ynpyro neopMupoBaHHOU bubnunoreka [IOK
npyxxuHbl. [loTeHmanbHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMJIH
[loTeHuManbHbIE U HETOTEHIIUATIBHBIE CUIIBL.
CBs13b pabOTHI HEMOTEHIIUANBHBIX CHII C
18 H3MeH61:3HI/IeM MEXaHU4YECKOU IHEPTUU Bubmmorexa LIOK
P https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPIHH
19 JlaGopatopHas pabota «VccinenoBanue cBsI3u



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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paboTHI CHITBI C U3MEHEHUEM MEXaHHUUECKOM
SHEPIUHM TeJla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO JKI'yTa»

KonTponsnas padbota no reme «Kunemaruka.

bu6mmoreka [JOK

20 WHaMUKa. 3aKOHBI COXpAaHCHUS B
A P https://m.edsoo.ru/ff0c4b74
MEXaHHUKE»
OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-
. bubnuoteka [IOK
21 KMHETUYECKON Teopuu. bpoyHOBCKOE
https://m.edsoo.ru/ff0c4dc2
nsuxenue. JAuddysus
XapakTep ABUKEHUS U B3aUMOACHCTBUSA
22 Y4aCcTHI] BemecTBa. MoJeu CTpOCHUS ra30B,
KHUJKOCTEH U TBEPABIX TEI
23 Macca monekyn. KonnyecTBo BeniecTna.
[Toctrosinnas ABoraapo
24 TennoBoe paBHOBecue. TemnepaTypa u e€
u3Mepenue. [llkana remneparyp Llenbcus
o5 WMneansueiii raz 8 MKT. OcHoBHOE bu6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJTroTHas TeMIIEpaTypa Kak Mepa cpeaHei
. bu6mmoreka [JOK
26 KMHETUYECKON SHEPIUU JBUKEHUS MOJIEKYII.
. https://m.edsoo.ru/ff0c511e
VYpaBaenue Menpeneena-Knanelipona
27 3akoH JlanbroHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnas padota «lccienoBanue
28 3aBUCHMOCTHU MEXIy NTapameTpamMmu
COCTOSIHUS Pa3pEXKEHHOTO T'a3a»
29 N3onponeccel B naeanbHOM ra3e u ux bubnmoreka [JOK
rpaduuecKoe rnpecTaBIeHIe https://m.edsoo.ru/ff0c570e
20 BuyTpennsis sHeprusi TepMOAMHAMUYECKOU bubmuoreka [IOK

CHUCTEMBI ¥ CIIOCOOBI €€ M3MEHCHUSI.

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
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KommuectBo TemnoTsl 1 paboTta. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UCAIBLHOIO raza

31 Buas! Terutonepenaun brbamorexa HOK
A ped https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIECTBA.
32 KgnnquTBo TEIUIOTHI IPU T:rlmone enaue bubmmoreia LIOK
y P PEAAHe: https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MPOIEcC
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccaM https://m.edsoo.ru/ffOc5efc
Heob6patumocTs mpor1ieccoB B IpUpPO/IE. bubnuoteka [IOK
34 .
BTtopoii 3ak0H TepMOMHAMUKN https://m.edsoo.ru/ff0c6230
35 [Tpunmun aeiicteus u KII1/] renoBoit bu6mmoreka [JOK
MalINHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKOJIOTHYECKHE MPOOJIEMBI TETIOOHEPT€TUKHI
38 O606maromuit ypok «MosexkynspHas bubnuoreka [IOK
¢usuka. OCHOBBI TEPMOIUHAMUKK https://m.edsoo.ru/ff0c6938
KounTponbHas paboTa no teme
39 «MonexymsipHas puzuka. OCHOBBI bubmmorexa [IOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOMHAMUKI
40 [Tapoo6pa3zoBanue U KOHICHCALIUS. bubnunoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
41 AOGCOIIOTHAS U OTHOCUTEJIbHAS BIAKHOCTD bubnunoreka [IOK
BO3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
TBeépnoe teno. Kpucrammueckue u
42 amopdHble Tena. AHU30TPONHS CBOUCTB bu6nuoreka LIOK
KpucTaynoB. JKuakue KpucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTeprabl
43 [InaBnenue u kpucramnuzanus. Y 1enbHas bubnuoreka [IOK



https://m.edsoo.ru/ff0c5c36
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TertoTa miaienus. Cyonumanms

https://m.edsoo.ru/ff0c6708

44 YpaBHEHHE TEIUIOBOTO OanaHca Bubnnorexa LIOK
P https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Teil. DIEKTPUUECKUH 3apsil. bubnuoteka [IOK
JIBa BU/1a QIEKTPUYECKHUX 3aps1/I0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, TUITEKTPUKH U
46 an OBOJHUKU 3aK(I))H COXpaHeHUs bubmmorexa [JOK
yip | P https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsiaa
47 B3aumonencrBue 3apsao. 3akoH Kymnona. bubnuoteka [IOK
To4eUHBIN IIEKTPUUECKHUH 3apsij https://m.edsoo.ru/ffOc6ced
Hanpsyk€HHOCTB EKTpUYECKOro MOJIS.
48 [TpuHIUT CYyNIEPIIO3UTIAN ITEKTPUIECKUX brommorexa [TOK
P . YHEp . P https://m.edsoo.ru/ff0c6df2
nosieit. JInuun HanpsHKEHHOCTH
49 PaboTa cui 31eKTpoCcTaTuuecKoro moJis. bubnuoreka [IOK
TToTenmnman. PasHOCTE IOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUDTIEKTPUKH B
bu6mmoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekrpoemkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD INIOCKOI0 KOHAEHCATOpa. bubnunoreka [IOK
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHnas padota "M3mepeHue
IEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMIT NENCTBUS U IPUMEHEHNE
54 KOH/JIEHCAaTOPOB, KOTMPOBAJILHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DNEKTPOCTATUUYECKAS
3amuTa. 3a3eMIIeHUe AIEKTPOprOOpoB
55 DNEKTPUUYECKUH TOK, YCIOBUS €TO
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

cymectBoBanusl. [locrosunsiii Tok. Cuna
toka. Hanpsbxenue. ConpoTusieHue. 3akoH
OmMa 1t ygacTka 1emnu

56

[TocnenoBarenbHOE, MapauieIbHOE,
CMEIIIaHHOE COCAMHEHHUE MPOBOIHUKOB.
JlaboparopHas pabota «/3ydeHune
CMEIIAaHHOTO COCJUHEHHS PE3UCTOPOBY

bubmmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AIIEKTPUYECKOTO TOKA.
3akon Ixoyns-Jlenna

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

58

3axoH Oma 11 1OJIHOM (3aMKHYTOI)

3NeKTpuUecKoy nenu. Kopotkoe 3aMmbIkaHueE.

JlabopaTtopnas padota «M3mepenne I/C
HCTOYHHKA TOKA U €TI0 BHYTPECHHET O
COTIPOTHBIICHUSI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METAJIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTh

60

DJIEKTPUYECKUH TOK B Bakyyme. CBOMCTBa
AIIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
pUMecHas IpoBoAUMOCTb. CBOUCTBa P—N-
nepexoja. [lomynpoBoHUKOBBIE TPHOOPHI

bubnuoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUHU TOK B paCTBOpax U
pacmiaBax 3JI€KTPOJIUTOB.
ONEKTPOIUTHYECKAs TUCCOLALIUS.
OnexTpoan3

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUH TOK B ra3ax.
CaMoCTOSATENbHBIN U HECAMOCTOSI TETbHBIN
pa3psa. Monnus. [1nasma

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DnexkTpuuecKue npuOopsl U yCTPOICTBA U UX

64 MpakTH4ecKkoe mpuMeHnenue. [IpaBuna 1 bubmmorexa [OK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
. bubnuoteka [IOK
1
65 O0600manmuil ypok « IICKTPOIUNHAMHIKAY httos://m.edsoo.ru/ff0c88he
KontponbHas padoTa mo teme
66 «Qnekrpocraruka. [locTostHHBIN 1 bubnuoteka [IOK
3IEKTPUYECKUN TOK. TOKH B pa3IMuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 KounTponsHas paboTa o reme 1 bubnuoreka [IOK
"OnexrpoauHamuka" https://m.edsoo.ru/ff0c8c56
. bubnuoteka [IOK
68 006006 10 1
ODHIATOIMH YPOK T0 TeMam L1 kacea https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | IIpakruueckue
n/n Bcero u3yyeHus | oOpa3oBareibHbIE
padoTbI padoThI
pecypchbl
[TocTosIHHBIC MarHUTHI I KX
1 B3anmoieiicTBre. MaruutHoe noJsie. Bekrop 1 bubnuoteka [IOK
MarHUTHOM MHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKITAT
MarsuTHO€ 1MoJie MPOBOIHUKA C TOKOM.
2 OmneiT Opcrena. BzaumopeiicTeue 1 brommorexa [TOK
P i A https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlabopaTtopHas pabota «3ydenne 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISI KATYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cuita Amrmiepa. JlaboparopHas pabora 1 1 bubnuoreka [IOK
«HccaenoBanue nelcTBUS IIOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JleficTBHEe MarHUTHOTO TOJISI HA
5 JIBAXK Tocs 3apsKEeHHYIo yactuly. Cuiaa 1 Bubmorexa HOK
S P yiO % https://m.edsoo.ru/ffoc9df4
Jlopenma. Pa6oTa cuitbl Jlopenia
DnexTpoMarHuTHas uHIyKuus. [lotok
5 BEKTOpa MarHuTHoU nuaykunu. J/C 1
WHIYKIHUU. 3aKOH AIEKTPOMArHUTHOM
unaykuuu Oapanes
7 JIaGopatopHas pabota «MccnenoBanue 1 1 bu6nuoreka LIOK
SIBJICHUS DJICKTPOMArHUTHOW UHTYKLIAW https://m.edsoo.ru/ff0cal50
8 NHayKTUBHOCTE. SIBIEHNE CAMOMHAYKIMH. 1 bubnuoreka [IOK
O/1C camounAyKIIMH. DHEPrUsi MATHUTHOTO https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I10JIA KaTYIIKU C TOKOM. 3JI€KTpOMaFHI/ITHOC
10J1€

TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:!
ITIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHHTHI,

9
AIIEKTPOBUTATEINb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUI, HHIYKI[NOHHAS [1e9b
10 O6o06maromuii ypok « MarauTHo€ IoJie. bubnuoreka [IOK
DneKTpoOMarHuTHast MHIYKITHS https://m.edsoo.ru/ff0cab82
11 KonTponbHas paboTa o reme «MarautHoe bubnuoreka [IOK
rojie. DNEeKTPOMArHUTHAsE WHTYKIUS» https://m.edsoo.ru/ff0cad58
CB0OO1HBIE MEXaHUYECKHE KOJIEOaHMUSI.
12 IMapmonnueckue koiedanus. YpaBHeHUE bubnuoreka [IOK
rapMoHH4ecKux kojebanuil. [IpeBpamienue https://m.edsoo.ru/ffOcaf06
SHEeprun
JlabopaTtopHas pabota «lccnenoBanmne
13 3aBHCHMOCTH MTEPHOJIa MAJIbIX KOJIEOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchl
rpy3a»
Konebarenpabir KoHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJIEOaHUSI B U€AIbHOM
14 5 A bubnuoreka [IOK
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS MEXK]T
P Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U DIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
bubnmoreka [JOK
15 SHEPrUM B UIeaTHHOM KOJIeOaTeIbHOM
https://m.edsoo.ru/ffOch9c4
KOHTYpe
[IpencraBienue o 3aTyXarIUX KOJIeOaHUSX.
16 BbIHYX/IeHHbIE MEXaHUYECKUE KOJIeOaHusl. bubnuoreka [IOK

Pe3onanc. BLIHY)K,ZLGHHLIC
QJICKTPOMArHUTHBIC KoJIeOaHus

https://m.edsoo.ru/ffOchb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

IlepemennbIn Tok. CHHYCOMIATbHBIN
[IEPEMEHHBIN TOK. MOIIIHOCTH IEPEMEHHOIO

bu6mmoreka [IOK

17
TOKa. AMIUIUTYZAHOE U JIEUCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAQYEHHE CHJIbI TOKA M HAIIPSLKCHUS
18 Tpanchopmarop. [IpousBoacTBo, Iepeaayua u
MOTPeOJICHNE AIIEKTPUICCKON SHEPTUH
YCTpoHCTBO U MPAKTUYECKOE MPUMEHEHNE
19 AIIEKTPUYECKOTO 3BOHKA, T€HEepaTopa brmmorexa [HOK
P > T eriepaTop https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKa, JIMHUH dJIeKTporepead
DKOJIOTHYECKUE PUCKH TIPH TTPOU3BOJICTBE
20 anekTpodHeprun. KyiapTypa nenosib30BaHus
AJIEKTPOIHEPTUH B TIOBCEAHEBHOW KU3HU
MexaHu4ecKue BOJTHBI, YCIOBHS
1 pacnpoctpanenus. [lepuoa. Ckopocts bubnuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOIOIBHBIE BOJTHBI
29 3ByK. CKOpoCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnuoreka [IOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMArHuTHHIE BOJIHBI, UX CBOWCTBA U bubnuoreka [IOK
ckopocTb. IlIkana 3eKTpoMarHuTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMMIBI PaTUOCBSI3U U TEIEBUICHHUS.
Pa3Butne cpencts cBsi3u. Pagnonoxarus
bubnuoreka [IOK
25 KontponbHas padota «Konebanus 1 BOJTHBDY 1
https://m.edsoo.ru/ff0cc6f8
[IpsiMonMHENHOE pacpoCTpaHEHUE CBETA B
26 0 pHo OJIHOM cpe pe T(I:qeqﬁmﬁ HMCTOYHHK Bubmmorexa LIOK
AHOPOAL pese. https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
97 OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS bubnmoreka [JOK

cseta. [locTpoeHne n3o00pakeHUH B IIIOCKOM

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

3epKaine

IIpenomiienue ceera. IlonHOE BHyTpeHHEE

bu6mmoreka [JOK

28 oTpaxkenue. [IpenenbHbIH yroy noJiHoTro
p et r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHSI
29 JlabopaTtopHas padoTa «3mepenue bubnuoteka [IOK
IIOKa3aTels NPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
JIunzsl. [locTpoenue n3o00pakeHuit B JIMH3E.
30 dopmyna TOHI;oﬁ JTUH3BI IS)fBeJII/IquI/Ie Bubnuorexa LIOK
pMY ' https://m.edsoo.ru/ff0cddle
JIH3BI
31 JlabopaTtopHnas padota «ccrnemoBanue
CBOMCTB M300paKEHUH B JINH3aX»
Hucnepcus csera. CloxkHbIN cOCTaB 6€710ro
32 cgeta. [IBer. JlaboparopHas pabota
«Halmronenue aucrnepcuu cBeTa
HNutepdepentus crera. {udpakmaus cera. bubnuoreka [IOK
33 i
JudpakunoHHas pemeTka https://m.edsoo.ru/ffO0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[lonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue NpuOOpPsl M yCTPOUCTBA U
yCIOBUs UX 0€30MaCHOTO MPUMEHEHHS
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU
36 MexaHukH. [locTynaTel cenuaibHOU TEOPUU Bubmmorexa LIOK
] 4 P https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTHU
37 OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. bubnunorexa [IOK
3ameyIeHHe BPEMEHU U COKPALLEHUE JJTUHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PENITUBUCTCKOU
P ymep . bubnuoreka [IOK
38 gacTuibl. CBSI3b MACCHI C SHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYTBCOM. DHEPTHsI TOKOS
39 KonTtponsHas padora «Ontruka. OCHOBBI bubnuoreka [IOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

CHCHH&HBHOﬁ TCOPHUU OTHOCUTCIIBHOCTH>

https://m.edsoo.ru/ffOcf6f0

40 ®ortonsl. Popmyna [Inanka. Jueprus u bubnuoreka [IOK
UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpbiTHE U HccnenoBanue Gotodddexra. bubmmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHue
42 BH“HmTeI(f“Ha nﬁ%moa@nﬁema «Kpachnas brmmorexa [TOK
a B https://m.edsoo.ru/ff0d015e
rparuiay Gpororddexra
43 Hasnenue ceera. OnbiTe [1. H. JIebenena. bubnuoteka [IOK
XnMHndueckoe JEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckne ycTponcTBa U IPaKTUYECKOe
44 npuMeHeHue: GoTosaemMeHT, GoToaaTIuK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemienne 3agad mo teme «91E€MEHTHI bubnuoteka [IOK
KBAHTOBOM OMTUKM https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITB
46 Pesepdopa rmo paccessHuiO 0-4acTh Bubmmorexa LIOK
PBOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJesb aToMa
bu6mmoreka [JOK
47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHre GoToHOB Npu
48 e ey:o € aToma ¢ oull{oro Q)OBHSI JHE erH bubmmorexa [IOK
pexo . A P P https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Buapl ciekTpoB
BonHoBsie cBOMCTBA yacTHil. BomHbI e
49 Bbpowuia. KoprnyckynsspHO-BOITHOBOU bu6nuoreka [IOK
nyanu3M. CHOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3ITy4YeHHE
50 OTkpbITHE PAIUOAKTUBHOCTU. OTIBITHI bubnuoreka [IOK

Pe3epdopaa no onpeneneHuro cocraBa

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cf6f0
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PaaOaKTUBHOI'O U3JTYYCHHUA

51

CporictBa anb(da-, 6era-, raMMa-u3TyICHHUS.
BJ'H/I?IHI/IG paI[I/IoaKTI/IBHOCTI/I Ha JXUBBIC
OPraHu3MBI

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMNBbI.
Anbda-pacniag. DIEeKTPOHHBIN H
MO3UTPOHHBIM OeTa-pacnal. ['amma-
U3IydeHHe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sijipe. SnepHbie
peakuuu. Snepusid peaktop. [Ipodiemst,
IIEPCIEKTHUBBI, SKOJOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKHU

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble 9acTUIpl. OTKpbITHE
mo3uTpoHa. MeTo sl HaOIIOACHUS U
perucTpanmm JeMEeHTapHbIX YacTHll.
Kpyrneiii  cron  «®@yHAaamMeHTaJIbHbIE
B3auMoieucTBus. EqMHCTBO uznueckon
KapTUHBI MUPa»

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heba. Co3Be3aus, pKue
3BE3IBI, IIJIAHETHI, UX BUIUMOE IBIKEHHUE.
ComHeyHast cucreMa

56

Counnne. ConHeuHas akTUBHOCTE. McTouHNK
sHepruu CoJiHIIa U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE3/1bI TIIABHOH TTOCJIE0BATEILHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spororuu CoJHIIA B 3BE3

58

Mneunsid ITyrs — Haa ['anakTuka.
ITonoxenne n nprxenue CoyHLa B



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

lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B
sIpax rajJakTUK

59

Bcenennas. Pasberanue ranaktuk. Teopus
Bosemoro B3peiBa. PenukroBoe nsinydeHue.
Meraranakruka

60

Hepemenubie mpo6ieMbl aCTPOHOMUHT

61

KonTtponbHas padota « eMeHThI
aCTPOHOMHUU U aCTPOPUIUKU»

62

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIILHOM 1 THUYECKOH
cdhepax nesTeTbHOCTH YeI0BEKa

63

O6o06matomuii ypok. Posib u mecTo ¢husuku
Y ACTPOHOMHH B COBPEMEHHOM HAYYHOU
KapTHUHE MUpPa

64

O6o06matomuii ypok. Poss pusnaeckoit
Teopuu B POPMUPOBAHUH TIPEACTABICHUH O
(bu3nveckoil KapTHHE MUpa

65

O6o06maromuii ypok. Mecto pusndeckoit
KapTUHBI MUPA B 0OIIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
pUpoie

66

.MarnutHoe 1rosie. DJIeKTpOMarHuTHas
WUHIYKINS

67

Ontuka. OCHOBBI cnennaabHOM TCOpHUU
OTHOCUTCIBHOCTHU

68

KBanToBas ¢uzuka.
OneMeHTBl aCTPOHOMMHU U aCTPO(PU3UKU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1IO [TIPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECNIEYEHUE OEPA3OBATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJIBI JUISI YYUEHUKA

KIJIACC

®dusuka. 10 knacc: yue0. [[ns 06pa3zoBaTeabHBIX OpraHU3aIuii: 0a30BbIN
ypoBeHnb/I". . Msxumies, b.b.byxosues, H.H.Cotckuii; noa pea.H.A.IlapdentbeBoii.- M.:
ITpocsemienue, 2016.

®usuka. 11 knace: yuebd. st oOpa3oBaTenbHbIX opraHu3aluii: 0a30Bblil
ypoBeHnb/I". . Msxkumes, b.b.byxosues, B.M.Yapyrun; non pen.H.A.IlapdentbeBoii.- M.:
IIpocsemenue, 2016.

METOANYECKHUE MATEPHUAJIBI JJJISA YYUTEJIS
®dusuka. 10 knacc: yaed. s 06pa3oBaTeIbHBIX OpraHU3aINii: 0a30BbIN

ypoBeHb/I".SI. Mskumie, b.b.byxosues, H.H.Corckuii; mox pen.H.A.ITapdpenTreBoii.- M.:
IIpocsemenue, 2016.

®dusmka. 11 knacc: yaeb. {1 o6pa3oBaTeIbHBIX OpraHU3aINii: O0a30BBIN
ypoBeHb/I".SI.MskumieB, b.b.byxosues, B.M.Uapyrun; nox pea.H.A.ITapdpenTreBoii.- M.:
IIpoceenienue, 2016.

PeimkemkeBuu A.IL., «3agaunuk10-11».- M.: Ipoda, 2022

CremnanoBa I'.H. «C6opHuuk 3amad o pusuke mis 10-11 kmaccoB 061meo06pa3oBaTeIbHBIX
mkom». M.: IlpocBemenne, 2021.- 256¢.

H.A.TIlapdpentreBa @usnka 10: Tetpans ansa nabopaTopHbix paboT, M.: [IpocBemenue
2022

H.A IlapdentbeBa @uzuka 11: Terpaas ang nabopatopHsix padot, M.: [Ipocsenienue
2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



Poccuiickas anekrponHas 1mkoja https://resh.edu.ru/

Ownnaitn-mkona «®oxchopa» https://foxford.ru/

MsnarensctBo «JIuneii» https://licey.net/catalog/3-russkii_yazyk_literatura/
CnpaBouno-unpopmarronusiii mopran [PAMOTA.PY http://gramota.ru/

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