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PabGouasi nporpamma

no ¢pusuke a1 odyuyarmuxca 10-11 a kinaccos (0a30Bblil ypOBeHb)

€ UCNOJIb30BaHueM o0opynoBanus neHTpa «Touka pocra»

HOACHUTEJIbBHASA 3AIIMCKA

[Mporpamma 1o ¢usuke Ha ypOBHE CPEIHEr0o 00IIero o0pa3oBaHusl COCTaBJICHA Ha

OCHOBC€:

®epnepanbHOro 3akoHa Poccuiickoin denepaunn ot 29.12.2012 Ne 273—
@3 «O6 obpazoBanuu B Poccuiickoit denepanun», ¢ U3MEHEHUSIMU U
JIOTIOJTHEHUSIMU;

@denepallbHOTO  rOCYAApCTBEHHOIO  00pa30BaTENbHOIO  CTaHAapTa
OCHOBHOTO  o0miero  oOpa3oBaHuUsl,  YTBEPXKIECHHOTO  MPUKA30M
MunucrepctBa obpazoBanus u Hayku P ot 17.12.2010 Ne 1897, ¢
U3MEHEHUSIMU U JIOTIOTHCHUSMH;

npuka3za MunnpocsenieHuss PO ot 18.05.2023 Ne370 «O06 yTBepKaeHUU
(penepanbHOll  00pa30BaTENIbHOM  MpPOrpaMMbl  CPEAHEro  OOIIEro

0o0pa3oBaHUsA;
npukaza Munnpocsenienuss P® ot 22.03.2021 Ne 115 «O6
YTBEPXKACHUU [Topsiaka OpraHu3aluu u OCYILIECTBIICHHUS

o0pa3oBaTeIbHON AESITENIBHOCTU 10 OCHOBHBIM 00111€00pa30BaTeNbHBIM
nporpaMmaM - oOpa3oBaTeIbHBIM IMpOrpaMMaM Ha4yallbHOTO OOIIETO,
OCHOBHOT'O OOIIIET0 U CPEAHETO O0IIEro 00pa3oBaHus;

dbenepanpHOi pabouelt mporpaMMbl MO (HHU3UKE

KOHIEMIUHY MTPEenoIaBaHus GU3UKU

CI12.4.364820 «CaHUTapHOSMHIAEMHUOJIOTHYSCKUX TpPeOOBAaHUM K
OpraHu3alysM BOCIUTAHUS U OOYYEHHS, OTIbIXa M O3I0POBICHUS
JIeTel W MOJIOACKH», YTBEPKICHHBIX ITOCTAHOBJICHHEM TJABHOTO
canuTapHoro Bpaya oT 28.09.2020 Ne 28;

CanlluH 1.2.3685-21

«'urneHnYecknx ~ HOPMAaTHBOB M  TpeOOBaHMII K OOECHECYCHHIO
6e3omacHocTd W (WK) OE3BpEHOCTH ISl YeJloBeKa (aKTOPOB CpEIbl
oOUTaHUs», YTBEPKICHHOTO TOCTAHOBICHUEM TJIABHOTO CAHUTAPHOTO
Bpaya ot 28.01.2021 Ne2;

denepanbHOTO MEpeYHs]  YYEOHHKOB,  YTBEPKICHHOTO  MPHUKA30M
Munnpocsemenust Poccun ot 21.09.2022 Ne858;

YyebHoro minaHa cpemaHero obmero oopazoBanust MbOY «COIII No5y;
[Tonoxxennst o pabodeit mporpamMme Mo y4eOHOMY MpeaAMETYy, Kypcy,
JTUCHUILINHE (MOYJIIO).


http://docs.cntd.ru/document/902350579
http://docs.cntd.ru/document/902350579

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOU 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawomuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiM OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METalpeMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJMMOCTh pealu3aluyd MEXIPEIMETHbIX
CBs3€ll (PM3MKM C €eCTECTBEHHO-HAYUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC 1ENM M3y4eHHs] (PU3UKUM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTarpeIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHKCJIE PEeIMETHBIE Pe3yIbTaThI [0 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0OyueHus.

du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromem Mupe. llIkonpHBIN Kype PU3HKHA — CHCTEMOOOPa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmueckoir reorpaduert u  acTtpoHommeil. Mcronb3oBaHWE U AKTUBHOE
npUMeHeHHne (U3NYECKUX 3HAHMW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3ydyeHue (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydyarouuxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METO]] IO3HAHUS MIPH BBHIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBISETCS JOTUYECKH
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBiseTcs
GopMupoBaHUE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
TYMaHUTApHOTO TMOTEHIMaNa (U3MYECKON HAyKH, OCMBICIIEHHE CBSI3U Pa3BUTHUSA
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHUYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HaKOMCTBO C IMUPOKHAM KPYTOM TEXHHYECKHUX U TEXHOJIOTUUYECKUX MPUIIOKCHUH
M3yYEHHBIX TCOPHI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKHMM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
po0JIeM pallMOHAIFHOTO MPUPOIOTIONB30BAHUS U DKOJIOTUIECKON 0€30IacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpPETHETO OOIIero
o0Opa3oBaHHs SBISIIOTCS (u3mueckue Teopur ((HOpMHUpOBaHHME TPEACTABICHUN O
CTPYKTYpE TOCTPOCHUSI PUBNICCKONU TEOPUH, poJid (yHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TPUPOJAE, TpaHMIAX
OPUMEHUMOCTA TEOPHM, IJii ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
IIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme 1o ¢u3uke oObEIUHEHBI B OOIIUH CIHUCOK YUYEHHUYECKUX
paKkTUYECKUX paboT. BeijeneHne B yka3zaHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX JUIA KOHTPOJS H  OICHKH, OCYIIECTBIISICTCS  Y9aCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHameHuss kaOmHera u3uku. Ilpm »dTomM obecrieuwBaeTCs  OBJIAJICHHC
O0y4aloUIMMHCS YMEHHUSIMHU NPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKHX BEIMYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
NPEI0KEHHBIX THIIOTE3.

bonpimoe BHWMaHWE yHeNsSETCSs PEHICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3amau. [Ipu 3TOM mis pacu€THBIX 3a/1ad MPHOPUTETOM SIBIISFOTCS 3a7a4d C SIBHO
3aJjaHHON (PU3MUECKO MOJIENbIO, TIO3BOJISIONINE IPUMEHSATh N3YYCHHbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaKk W WHTETPUPYS 3HAHHS W3
pa3HBIX pa3nenoB. /(s KaueCcTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH



KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU [Jisi CUTyallMH HpPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OO€CIEeUCHHI0 Y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3ydaThCs B YCIOBUAX
MpPEeIMETHOrO0 KaOWHeTa (U3MKUM WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3UKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyIOBaHWE [IJIs BBIMOJHEHMS YKa3aHHBIX B
nporpaMMme no (pu3MKe yYEHHYECKUX MPAKTUYECKUX PaboT U AEMOHCTPALMOHHOE
obopyioBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTHU M OOECMEYUBACT TMOCTAHOBKY
NEePEUYHCICHHBIX B TporpaMMme 10 (U3UKE KIOYEBbIX JEMOHCTpAlUi IS
UCCJICJIOBAaHUS  HM3ydyaeMbIX SIBICHHMM H  MPOIECCOB, HOMIHUPUUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TCXHHYECKUX MPUMCHCHHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BU€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
71a60paTOPHOTO OOOPYAOBAHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaToOpHil.

OCHOBHBIMHU LIENISIMU U3y4eHUS PU3UKH B 001IeM 00pa30BaHUU SABIISIOTCS:

e (opmupoBaHue uHTEpeca M CTpeMJCHHUS OOYyYaIOIIUXCS K HAy4YHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pE3yibTaTa H3IYUCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
dbu3HUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejCTaBICHUI O poiu (DU3UKKU I Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TMPUOOPETCHUE CUCTEMBl  3HAHHU 00 o0mmx br3mIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKJTIOYAS MEXaHHKY,
MOJICKYJISIPHYIO  (PU3WKY, DJICKTPOJWHAMHKY, KBAaHTOBYIO (U3UKY W
AJIEMEHTHI aCTPO(PU3UKY;



e (¢dopMHpOBaHHWE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUSA NI
OOBsicHEeHHsI (PU3MYECKHX SIBICHUH B TPUPOAE U I TPUHATHSL
[IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOGHHE CIIOCOOOB pEHICHHWS pa3INYHbIX 3a7ad C SBHO 3aJaHHOU
¢usnyeckoid MOJENbI0, 3aJad, MOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE
co3anue (GU3NIECKON MOJENH, aIeKBAaTHON YCIOBUSAM 3a/1a4H;

e TIOHMMaHuEe (PU3NYECKHUX OCHOB M MPHUHIUIOB JEHCTBHUS TEXHHYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHSIHUS Ha OKPYKAIOIIYIO
cpeny;

e OBIIQJICHHE METOJaMHU CaMOCTOSITEIIPHOTO TUIAHUPOBAHUS W TPOBEICHHUS
(GU3NYIECKNX IKCIEPUMEHTOB, aHaIN3a M WHTEpIpeTanud WHPOpMaIu,
OTIpeIeTICHUS IOCTOBEPHOCTH TMOJTYYSHHOT'O PE3ybTaTa;

e CO3/IaHHE YCIIOBUH JJIS1 Pa3BUTHs YMEHHUH MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOW JEATEIIHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro

obOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 vacoB (2 yaca B HE/IEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TNEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre IBUKEHUHN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHus, kaueHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3akoubl coxpaneHusn 6 mexanHuke

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUABHBIX CHJI C M3MCHCHHUEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmnepatyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MenaeneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIocO0BI €€ n3mMeHeHus. KonmndaecTBo TemnoTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEprUM B TEIUIOBBIX MamuHaX. Koaddummert mone3noro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Tejla MpU TEIUIoneperaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn geuecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdHsie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOIYYEHUS COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAUNIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe 1mone. Hanpsok€HHOCTh — 3nekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunuix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »saeKkTpoaBMXKylied cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI OHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOICTBA TBEPIBIX TeN, XKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IOAUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHaAs UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. DIEKTPOIABIKYIIAs Cuila HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenne sHeprun Npy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TPHU MPOU3BOJCTBE 3JieKTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJeOaTEIbHONW CHUCTEMBbI (MPYXKUHHBIM WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOaHUA.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble W MPONOJIbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BekropoB E, B, V B anexkrpomarautHoit BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBL paguOCBsI3U U TeNeBUACHUS. Pagnonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenune cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyd cera. ToueyHbId HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U paccenBaronux JuH3ax. GopMyna TOHKOW JUH3BL. Y BEIUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. JudpakuumoHHas peméTka. YcjaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpOCKoIa, TeJIeCKOona.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIBI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpapHenue DiHmTerHa 11 Gororddekra. «KpacHas rpaHuia»
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
IInanerapnas mogmens aroma. lloctymater bopa. W3nydyeHue wm mnormonieHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnyeckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamoprsie pabomel

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 s1€Ep.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIAaBHOM IOCJIEA0BATEIHbHOCTH. BHYTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE ABIPHI B Aapax
TaJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm u acTpoHOMHMM B O3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTUH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI U HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
orpeeNeHue IIIOMAAN MIOCKUX GUryp u oobéma Tel.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: IMHUM DICKTPOIEpPEAad, TIEHEPATOp I[EPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3yJabTAThl OCBOCHUSI yueOHOro npeaMera «Ou3nKay JT0KHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPECHHE KU3ZHECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMHM 00YJaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHHS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEHICHHS 3a1ad (U3NYECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBSI3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTh 3HaHUS 1O (QU3UKEe B MPAKTHYECKYIO 00JacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmaumeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U WMHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA IO €€ NOCTHKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

[pejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WJAEU C I[O3ULHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJTLHO OCYIIIECTBIISATH TO3HABATEIBHYIO JEATEIHLHOCTh B 00JIacTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHUS TPAKTHYECKON pabOThI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OIICHMBAaTh PUCKHM W CBOEBPEMEHHO MNPUHUMATh PEIICHUS MO UX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JIeSITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIECHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbEMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOW KAPTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHA W
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOACIN CTPOCHUS Ta30B, KUIAKOCTEHM M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE [0 OKPYXXHOCTH, HWHEpIHUs,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JTABJICHUS T'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca TeJa, CHua,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (PU3UUECKYIO0 BEJIUUYHUHY C JIPYTUMHU
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHCAHWM TIPABUIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, 1l u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOMCTB; pa3nuuaTh yCIOBUS WX 0€30MaCHOTO WCIOJIh30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUCCKUX SBICHUUA WU
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBCHHBIC M3MEPEHUS (U3HUCCKUX BEITUYHH, TTPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHH, MPH 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYCCKYIO MOJCNb, BBIICIATh (GU3UUCCKHE BEIUYUHBI U (OPMYIIHI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
IIEMIOYKY PACCYXACHUI C OMOpOi Ha HM3yYCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTyIaeMyl0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (PU3UKE B MOBCETHEBHOUN >KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO pACHpPENeNsaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy obyuenuss B 11 KJjacce mnpeaMeTHbie pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTU JIOJAEH, LIEIOCTHOCTh U E€IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MIPOIECChl) U OOBICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€MCTBUE MAarHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekT), CBeTOBOE IaBlicHUE, BOZHUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), UCHONB3YySd (HU3UYECKUE BEIUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
MHAYKIMS MarHuTHOrO moJjs, cuia Ammnepa, cuia JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTUYECKAasl CHUJIa JIMH3blI, IPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUU
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nMUecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JIaHHYIO (U3UYECKYIO BEJIMYMHY C JIPYTUMH BEJIMYHHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3akOH J[koyns—JleHna, 3aKkoH 3JIEKTPOMAarHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUsI MAaCcCOBOT0 4ucia, mocTyyarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpodJeMy/3agady W THUIOTE3y Yy4eOHOTro OSKCIepHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO HM3MEPEHUS M HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pelleHHs, TPOBOAUTh PAacyE€Thl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PELIEHMH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaThb B TIpyHIe C BBINOJIHEHUEM pa3IMYHBIX COLUAIbHBIX pOJeil,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE paccMaTpUBaeMOi MpoOIEeMBbI.



TEMATHUYECKOE ILLIAHUPOBAHUE C YUETOM PABOUYEM
IMIPOI'PAMMBbBI BOCIIUTAHUS

TemaTnueckoe TIUIaHUpPOBAHUE MO (PU3UKE COCTABIEHO C Y4€ToM pabouei
nporpaMMbl  BOCTIMTaHUs. BocmuTaTeNnbHBIA MOTEHIMAN JAaHHOTO y4eOHOTO
npeaMera  O0eCTeuMBACT pEeaNH3alHi0  CISAYIOUINX IENEeBBIX MPHOPUTETOB
Bocriutanusi obyvaromuxcsa COO:

® TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO-
3HAYUMBIX W OTHYECKUX TMpoOJeM, CBSA3aHHBIX C MPAKTUYECKHM
NPUMCHEHUEM JIOCTHIKCHUH (DU3HKHY;

® OCO3HaHUE BAXXHOCTH MOPATBHO-ITUYCCKHUX TPHHIMIIOB B JCATEIBHOCTH
Y4EHOTO.

® OCO3HaHUE IICHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
NO3HAHUS  MHUpPa, OCHOBBI  pPa3BUTHUS  TEXHOJOTHUH,  BaXKHCHIICH
COCTaBIISIIOLLIEN KYJIbTYPBI;

® pa3BHTHEC HAyYHOW JIFOOO3HATEIIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKOM
JESATEITBHOCTH.

® OCO3HaHWE IICHHOCTH Oe30macHoro o0pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BaXXHOCTH MpaBUJl OE30MaCHOIO IOBEJICHHS Ha
TpPaHCIIOPTE, HAa JIOPOrax, C JEKTPUUESCKUM U TEIJIOBBIM 000PY/I0BaHHEM B
JOMAITHUX YCITIOBUSX;

e cpopMHUPOBAHHOCTh HaBbIKa peduiekcuu, TPU3HAHUE CBOEro IpaBa Ha
OImMOKY U TAKOTO e TpaBa y APYroro 4ejioBeKa.

e oOpHEHTalus Ha NMpUMEHEHHE (U3MYCCKUX 3HAHUW JUIS pEIleHUs 3aj1ad B
o0JlacTh OKpYy’Karollel cpeipl, IJIAaHUPOBAHUS ITOCTYNKOB M OIICHKH HX
BO3MOJKHBIX ITOCIICICTBUH [T OKPYKAIOIIEH CPEIBI;

® OCO3HaHHWE TJ0OAIBPHOTO XapaKTepa SKOJIOTHYECKHX MpoOJieM U MyTed UxX
peleHus;

® MOTPeOHOCTh BO B3aWMOJACHCTBUU TPU BBIMOJTHECHUH WCCICAOBAHUN U
POEKTOB (PU3MUYECKOW HAMPABIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSIM
JPYTHX; TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO
NeSITEHHOCTD;

® 1OTpeOHOCT, B (HOPMUPOBAHMHM HOBBIX 3HAaHW, B TOM YHCIE
dbopMyIUpOBaTh HJACH, IOHATHSA, THIOTE3bl O (HU3NYSCKHX OOBEKTaX M
SIBIICHUSX;

e oco3HaHWe JAePUIMTOB COOCTBEHHBIX 3HAHMA ¥ KOMIIETEHTHOCTEH B
obnactu GU3HKHY;

® I[JJAHUPOBAHHWE CBOCTO PA3BUTHS B TPHOOPETCHHH HOBBIX (PH3MYECKUX
3HAHWH, CTPEMJICHWE aHAM3UPOBATHh W BBISABIATH B3aUMOCBSI3H TPHUPOJIHI,
o0mecTBa W IKOHOMHKH, B TOM YHCJIE€ C HCIOJIh30BaHUEM (HU3MICCKUX
3HAHU;

® OIICHKAa CBOMUX JEHCTBUUA C Y4ETOM BIUSHUS HA OKPYXKAIOUIYIO CpEny,
BO3MOYKHBIX TJIOOQTBHBIX ITOCIIEICTBHH.



TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJCHHU OOIIECTBEHHO-
3HAYUMBIX W OJTUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKEHUN (PU3HKH;

OCO3HAaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPHUHIMIIOB B JESATEIbHOCTH
Y4EHOTO.

OCO3HAaHUE IIEHHOCTH (U3MYECKON HAayKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HaHUS  MHpA, OCHOBbI  Pa3BUTUSA  TEXHOJIOI'MH,  BaXHEUIIEH
COCTaBJISIOLEN KYJIbTYpHI;

pa3BUTHE HAyYHOW TIO0O3HATENHFHOCTH, WHTEpeca K HCCIIEeI0BATEIBCKON
JeSITeTbHOCTH.

OCO3HAaHUE IIEHHOCTH O€30mMacHOT0 o00pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH MpaBWJI OE30MacHOTO MOBEICHUS Ha
TPaHCIIOpPTE, Ha JOPOTraX, C IJICKTPUYECKUM U TEIUIOBBIM 00OPYIOBAaHHEM B
JOMAITHUX yCIOBHSIX;

chOpMUPOBAHHOCTh HaBBIKa peQIICKCUH, MPHU3HAHHE CBOETO IIpaBa Ha
OIMOKY M TaKOTO K€ MPaBa y APYroro 4eioBeKa.

OpUCHTallMs Ha MPUMECHEHHWE (U3NYCCKUX 3HAHWUU ISl pPelIeHUs 3aaad B
001acTi OKpY’KaIIIeH cpenbl, TUIAHUPOBAHUS TIOCTYNKOB W OICHKH HX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl;

OCO3HaHHE TI00ATBHOIO XapaKTepa HKOJOTUYECKUX MPOOJIeM U MyTel ux
pElIeHHUS;

NOTpEeOHOCTh BO B3aUMOJICMCTBUM TPU BBIMIOJIHEHUH MCCIEIOBAHUNA MU
IPOEKTOB (PU3NYECKOW HAMPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUIM
JIPYTHX; TOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO
NeSITEeBHOCTD;

noTpeOHOCTh B (POPMHpPOBAHMM HOBBIX 3HAHWUW, B TOM  YHCIIC
dbopMynUpoBaTh HJACH, TMOHATHSA, THUMOTE3bl O (U3NYECKHX OOBEKTaX H
SBJICHUSX;

OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
obnactu GU3HKY;

IUIAaHUPOBAHUE CBOETO pPa3BUTUS B NPUOOPETEHHM HOBBIX (PU3HMUECKHUX
3HAHWM, CTPEMJICHWE aHAIM3UPOBATh U BBISABIATH B3aUMOCBSI3H TPUPOJIBI,
o0miecTBa M 3KOHOMHUKH, B TOM YHCJIE C HCIOJb30BaHUEM (HU3MUECKUX
3HAHM;

OLICHKA CBOMX JEWUCTBUU C YuU€TOM BIHSHHUA Ha OKPYXAIOUIYI0 Cpexy,
BO3MO>KHBIX TJI00AJIBHBIX MTOCIIECTBUI.



10 KJIACC

Ha3Banue DJIeKTPOHHBbIE
Ne TeMATHYECKUX Koui-Bo (undposbie)
n/m | 6J10KOB, pa3/aesioB, YACOB D OPMBI KOHTPOIS o0pa3oBaTe/ibHbIE
TeM pecypcsl
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMU S
dusnka U METOIbl . bu6moteka [IOK
Koncnekr, ycTHbIHM onpoc,
11 Hay4yHOTO 2 https://m.edsoo.ru/7f41bf
JIOMaITHee 3aJaHue
MO3HAHUS 12
Wroro mo pazueny 2
Pa3znen 2. MEXAHUKA
KombunupoBannas padora, bubmuorexa IIOK
2.1 Kunematuka 5 pelIeHue 3a/1a4, TecT, https://m.edsoo.ru/7f41bf
JIOMAaIITHEee 3aJaHue 72
[TucemenHsIit ompoc, bu6moreka [IOK
2.2 JlnHamuka 7 pelieHue 3a1a4, yCTHBIN https://m.edsoo.ru/7f41bf
OTBET, JOMAIIIHEEe 3aJaHue 72
KontposbHas padoTa,
3aKOHBI bu6moreka [IOK
npakThyeckas paboTa,
2.3 COXpaHEHUS B 6 https://m.edsoo.ru/7f41bf
peleHue 3aay, JoMalrHue
MEXaHUKe 72
3a/1aHHe
Hroro mo pazaeny 18

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI [IpakTrueckas paboTa,
bu6mmoreka [IOK
MOJIEKYJISIPHO- KOMOWHHMpOBaHHas padboTa,
3.1 . 9 https://m.edsoo.ru/7f41bf
KHHETHYECKOM pelIeHue 3a/1a4, KOHCTIEKT, 79
TEOPUH JOMaIrHee 3aJaHue _
KonTtponbHas pabdoTa,
CTHBIH OIPOC, pelIeHne
OCHOBEI y poc, p . bubmuoreka [JOK
3.2 10 3an1a4, Gpusndeckuii https://m.edsoo.ru/7f41bf
TEPMOANHAMUKHU
JTUKTAHT, IOMaITHEe 12
3a7laHue
ArperatHble
COCTOSIHUA Pemenne 3amay, Tecr, bu6mmoreka [JOK
3.3 BEIECTBA. 5 YCTHBIA OTBET, JJOMAIIIHEE https://m.edsoo.ru/7f41bf
®dazoBbie 3a7aHue 72
Mepexo bl
Hroro no paszneny 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
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

Pazpnen 4. QJIEKTPOJAUHAMUKA

[IpakTuyeckas padora,

MUCBMEHHBIN OIpoC, bubmuoreka [JOK
4.1 DNeKTpoCTaTUKa 10 KOHCIIEKT, PEILICHUE 3a]1aY, https://m.edsoo.ru/7f41bf
(U3NYECKUN TUKTAHT, 72

JOMallHEC 3aaHNuC

[TocTostHHBII KoHnTtponbsHas padora,
3IEKTPUYECKUI YCTHBIM OTBET, PELICHUE Bbubnunorexa LIOK
4.2 ToK. Toku B 12 3a/1a4, KOMOWHUPOBaHHAS https://m.edsoo.ru/7f41bf
Pa3TUYHBIX paboTa, TecT, JoMalIHee 72
cpenax 3a/1aHue
Hroro no pazgeny 22
PesepBHoe Bpemst 2

UTOIo 68



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

11 KJIACC

DJIeKTPOHHbIE
No HasBanmue Koo (undposbIe)
o/m | TeMaTHYeCKHX 0J10K0B, ®opMbI KOHTPOJISI 0BpasoBaTeIbHbIC
pa3aesnos, TeM Hacos
’ pecypcbl

Pazgen 1. DJIEKTPOANHAMUKA

Koncmexr,

buznyecKkuil AUKTAHT,

MaruauTHOE TI0JTE. bu6mmoteka [IOK

peuicHue 3a1a4,

11 DneKTpoMarHuTHas 11 https://m.edsoo.ru/7f4
KOHTpOJIbHAsL paboTa,
UHIYKIHS 1c97c
npakTHyeckas padoTa,
JIOMaIrHee 3aaHue
Hroro no pazneny 11

Paszpen 2. KOJIEBAHUA U BOJIHBI

Mexannueckue u

[IpakTnueckas
paborta, penieHre

bu6moreka [IOK

2.1 AIEKTPOMArHUTHBIC 9 3a/1a4, TUCbMEHHBIN https://m.edsoo.ru/7f4
KoJieOaHus OTIPOC, YCTHBIN ompoc, | 1c97c
JIOMAIITHES 3a/TaHNC
MexaHndeckue u KontpospHas padoTa, Bubmuoreka ITOK
2.2 AIEKTPOMArHUTHBIC 5 TECT, peIlICHHE 3aj1ay, https://m.edsoo.ru/7f4
BOJIHBI JOMaIITHEE 3aJJaHNe 1c97c
[IpakTnueckas
pa6oTa, yoTHEI bubnuorexa [JOK
2.3 Onruka 10 ’ https://m.edso0.ru/7f4
OTIPOC, KOHCITEKT,
1c97c
JIOMAIIIHEE 3aJIaHKNE
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM T

EOPUHU OTHOCHUTEJIBHOCTH

OCHOBBI CIIEIHATBHON

KontponsHas pabora,
YCTHBIN OTBET,

bu6mmoreka [JOK

3.1 TEOpUHU 4 https://m.edsoo.ru/7f4
pelieHue 3a1ay,
OTHOCHUTEJIBHOCTH 1c97c
JoMaIllHee 3aJaHue
Hroro no pazneny 4

Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1
ONTUKH

ONeMEHTHl KBAHTOBOM

Pemenne 3amay,
KOMOMHHpOBaHHAS
paboTa, YCTHBIH

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
1c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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OoIpocC, JTOMANIHEC
3aJaHuc

[IuceMenHsbIl onpoc,

bubnuoreka [IOK
pelieHue 3aaaq,
4.2 Crpoenue atoma 4 . https://m.edsoo.ru/7f4
(U3NYECKUH TUKTAHT,
1c97c
JIOMaIllHee 3a/1aHne
Pemenne 3anay,
. bubnuorexa [JOK
KOHCIIEKT, YCTHBIN
4.3 ATOMHOE SO 5) https://m.edsoo.ru/7f4
OTBET, TECT,
1c97c
JIOMaIllHee 3a/1aHne
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU

N ACTPO®PU3UKU

DJIEMEHTHI aCTPOHOMUU

KontponpHas padora,
YCTHBIH OIpOC,
pemieHne 3a1ad,

bu6moreka [IOK

5.1 7 https://m.edsoo.ru/7f4
1 acTpoU3UKHI KOMOMHHpOBaHHAs 1097¢
paboTa, mtomarnrHee
3a/laHue
Hroro mo pazgeny 7

Pazgen 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

Pemenue 3amauy, bubmuoreka [JOK
O6oo6maromee .
6.1 4 MUCHbMEHHBIN OIPOC, https://m.edsoo.ru/7f4
MTOBTOpPEHUE
IOMAIITHEE 3aaHNE 1c97c
Hroro mo pazaeny 4
PesepBHOE Bpems 3
K.p.-4
UTOrO 68 P

IL. p. -7
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KAJEHJIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

n/n

Tema ypoka

JlaTa
10 IJIAHY

Jara
no ¢akry

KoppekTuposka

Nucrpykrax no Th. ®usuka —
Hayka o npupoze. Hayunsie
METO/Ibl TIO3HAHUS
OKPY’KaIOILEro MUpa

Ponb u Mecto pusnku B
(hopMUPOBaHUHN COBPEMEHHOM
Hay4HOW KapTHHBI MUpPa, B
MIPaKTUYECKON JeSITETbHOCTU
NI

MexaHndecKkoe IBIKCHHE.
OTHOCUTENHLHOCTD
MEXaHUIECKOTO JIBHIKCHUA.
[Tepemenienue, CKOpOCTH,
YCKOpEHHE

PaBHOMEpHOE NpAMOJIMHENHOE
JIBUKCHHE

PaBHOyCKOpEHHOE
MPSIMOJIMHEUHOE ABM)KEHUE

CBo0OoaHOE ITasieHue.
YckopeHue cBoOOHOTO
MmageHus

KpuBonuHneitHoe ABUXEHHUE.
JBr>keHre MaTepuaibHON TOUKH
10 OKPYXHOCTH

[IpuHIUIT OTHOCUTEIBHOCTH
l'anunes. UnepuyansHbie
cuctemsbl otcuera. [lepBriit
3akoH HeroToHa

Macca tena. Cuna. [Ipuniun
cynepno3uinuu cuil. Bropon
3aKk0H HproToHa s
MaTepUaIbHOU TOUKH

10

Tperun 3akoH HeroToHa 111
MaTepUaIbHbIX TOUEK

11

3aKOH BCEMHPHOTO TATOTEHHUS.
Cuna tspxecru. Ilepas
KOCMHUYECKasi CKOPOCTb

12

Cuna ynpyrocrtu. 3akoH ['yka.




Bec Tena

13

Cuna tpenus. Kospduuuent
TpeHust. Cuiia CONpoOTUBIECHUS
MIpU JBIDKEHUH TEJa B )KUIAKOCTH
WIH Tra3e

14

[TocrynarensHoe 1
BpaIlaTeIbHOE JBHKEHHE
a0COTFOTHO TBEPIOTO Tea.
MowmeHnT cuisl. [lnedo cuibl.
VYcnoBus paBHOBeCHs TBEPIOTO
Tena

15

NMnynsc maTepraibHOM TOYKH,
CUCTEMBI MaTEPUAIBHBIX TOYEK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE nBMXKEHUE

16

Pa6ota 1 MOLITHOCTD CHUITBI.
Kunernueckast sneprus
MarepuaibHO Touku. Teopema
00 U3MEHEHUN KUHETHYECKOI
SHEPrUu

17

[TorenumansHas 3HEPTHUSL.
[ToTeHumanpHas SHEPTUS YIPYTO
nehOpPMUPOBAHHOW TPY>KUHBI.
[ToreHuunanpHas SHEPTUS Tea
BOJIM3H MMOBEPXHOCTH 3EMJIH

18

HOTGHI_[I/IaJ'IBHBIC u
HECIMOTCHIUAJIbHBIC CUJIBI. CBs13b
pa6OTBI HEIMMOTCHUMAJIBHBIX CHUJI C
M3MEHEHUEM MEXaHUUYECKOH
OQHCPIur CUCTCMbI TCII. 3aKoH
COXpaHCHHUA MEXaHHUYECKOH
QHCPI'un

19

JlaGoparopHnasi padora
«HccaenoBanne cBsizu padboThl
CHJIBI ¢ H3MEHEHUEM
MeXaHMY€eCKOM YHEePruM TeJia
HA NpUMepe PacTsKeHUs
PE3MHOBOIO KIyTa»

20

KonTpouabHnas pabora no reme
«Knnemaruka. lunamuka.
3aKoHBI COXpaHEHHS B
MEeXaHUuKe»

21

OCHOBHBIE TTOJIOKCHUS




MOJIEKYJIIPHO-KUHETHYECKO U
teopun. bpoyHoBckoe
nskenue. Auddysus

22

Xapakrep ABUKEHUS U
B3aUMOJEHCTBUSA YaCTHI]
BelecTsa. Mojenu cTpoeHus
ra3oB, KUJIKOCTEH U TBEPABIX
TEN

23

Macca monekyn. KonnuectBo
BemiectBa. [locrostHHas
ABoraapo

24

TermoBoe paBHOBECHE.
Temmepatypa u e€ uamMepeHue.
[Ixana temneparyp Llenbcus

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHne MKT

26

AGcomoTHas TemrepaTypa Kak
Mepa CpeIHEN KHUHETUYECKOM
OHEPTUH ABMXKXCHUA MOJICKYIL.
YpaBHenue Menpeneena-
Knaneiipona

27

3akon /lanmpToHa. 'a3oBEIC
3aKOHBI

28

JlaGoparopHas padora
«HccaenoBanue 3aBHCUMOCTH
MeKIy mapaMmeTpaMu
COCTOSIHUSI Pa3pe:KeHHOI 0
rasa»

29

W3omnporieccsl B uealbHOM rase
U ux rpaduueckoe
MIpe/ICTaBJICHHE

30

Buyrpennss sueprus
TEPMOIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonuuectBo Temnots! u paboTa.
Bnyrtpennss sneprus
0JITHOATOMHOT'O HJIeaJbHOI0 T'a3a

31

Bugst TCIJIonepeaauun

32

VY aenbpHas TEMI0EMKOCTD
BemecTBa. KonmuecTBO TEIIOTHI
MIpU TeIUIonepeaaye.
AnmnabaTHBIi poriecc

33

[IepBrIil 3aKOH TEPMOAMHAMUKHU




" €ro NpuMCHCHUC K
usompouneccam

34

HeoOGpatumocTs nporeccoB B
npupoje. Bropoit 3akoH
TCPMOJUHAMHKHU

35

[Tpunnun nevicteus u KII/
TEIJIOBOM MaIlIUHEI

36

uxn Kapuo u ero KIT[

37

DKooruyeckue mpooIeMbl
TETUTOOHEPTETHKH

38

O6006maromuit ypok
«MounekynspHas (pu3mka.
OCHOBEI TEPMOANHAMUKN)>

39

KonTpoabHnas pabora no teme
«MouekysipHas puznka.
OCHOBBI TEPMOIMHAMMKI))

40

[TapooOpazoBanue u
KoHAeHcauus. Mcrapenne u
KUIIEHHE

41

AGCOIOTHAS M OTHOCUTEIbHAS
BIIQYKHOCTh BO3/yXa.
Hacsimennsiit nap

42

TBepnoe Temno.
Kpucrannmaeckue u amopdHbie
Tena. AHU30TPOIUS CBOKCTB
KkpuctayoB. XKuakue
kpuctaiibsl. CoBpeMeHHbIE
MaTepuabl

43

[TnaBneHre U KPUCTAIUTA3ALIMSL.
VY aenbHas TEII0Ta 1aBICHUS.
Cybnumarnus

44

ypaBHeHI/Ie TEIJI0BOro OajzaHca

45

DnekTpusanus Teil.
Dnektpuyeckud 3apsa. [[Ba Buna
JNEKTPUUECKUX 3apsI0B

46

[TpoBOTHUKY, AUANEKTPUKU U
MIOJIYIIPOBOAHUKH. 3aKOH
COXPAHEHHUS EKTPUYECKOTO
3apsiaa

47

B3anmoneucrBue 3apsios.
3akoH Kynona. Toueunbi
IEKTPUUIECKUH 3apsiL

48

Hanpsix€nnocts




aneKkTpuueckoro noJi. [IpunHiun
CYIIEPIIO3ULINH DIIEKTPUYECKUX
nosey. JIMHUK HanpsHKEHHOCTH

49

PaGora cun
AIEKTPOCTATUUECKOTO TOJISI.
ITorenmnman. PaznocThb
IIOTCHIINAJIOB

50

[IpoBOIHUKY U TUAJIEKTPUKHU B
JIEKTPOCTATUYECKOM II0JIE.
Jusnextpuueckas
MIPOHUIIAEMOCTb

51

OnextpoeéMkocTs. Konnencatop

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOTO KOH/IEHCATOpa

53

JlabopaTopHas pa6ora
"U3mepeHne 3J1eKTPOEMKOCTH
KOHJeHcaTopa'"

54

[TpunIMn neicTBus u
MIpUMEHEHHE KOHJEHCATOPOB,
KOIMKUPOBAJILHOTO arapara,
CTPYWHOTO MPUHTEPA.
DIIEKTpOCTaTUUYECKAs 3alUTa.
3a3emiieHne ANIeKTPOIpruOOpPOB

55

DIJIEKTPUYECKUI TOK, YCIOBHUS
€ro CyIIeCTBOBAHUSI.
ITocTosHHuBIM TOK. Cuia TOKa.
Hanpsioxenue. ConpoTuBIeHUE.
3akon OMa Jy1s yyacTka Lenu

56

[locnenoBarensHoe,
napajieJbHOE, CMEIIAHHOE
COEIMHEHUE MPOBOJHUKOB.
JlaGoparopHnasi padora
«M3y4yeHne cMeIaHHOT O
COCIUHEHHUS PE3UCTOPOB»

57

Paborta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

58

3akoH OMa 111 ITOJIHOM
(3aMKHYTOM) 2JIEKTPUUECKOM
nenu. KopoTkoe 3aMbIkaHue.
JlabopaTopHas pabora
«H3mepenne I/IC ncrounuka
TOKa U €ro BHYTPEHHEr 0




CONMPOTUBJICHUSI»

59

DneKTpOHHas IPOBOJAUMOCTb
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb

60

DNEeKTpUUECKUU TOK B BaKyyMe.
CBoucCTBa JIEKTPOHHBIX ITYYKOB

61

[TonynpoBOoAHUKH, UX
coOCTBEHHAas ¥ MpUMecHast
npoBoauMocTs. CBOMCTBa p—N-
nepexona. [1omynpoBoIHUKOBbBIE
puoOOPHI

62

DNEeKTPUYECKUU TOK B pacTBOpax
Y pacruiaBax dJeKTPOJIUTOB.
DIEeKTPOIUTHYECKAS
JUccoranus. JIeKTPOIU3

63

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITETbHBIN U
HECAMOCTOSITENIbHBIA pa3psijl.
Mounnus. ITnazma

64

DNeKTpuYeCcKue MpruOOpsl U
YCTPOWCTBA M UX MPAKTUIECCKOE
npuMeHeHue. [IpaBuia TeXHUKH
0€301acCHOCTH

65

O6o0maromuii ypok
«DNEKTPOIMHAMHKAY

66

KonTpoabHasi padora mo reme
«JIeKTPOCTATHKA.
ITocTOAHHBIN 3JIeKTPUYeCKUT
TOK. TOKM B pa3iHuHbIX
cpegax»

67

PesepHbliil ypok. KonTpoiabHas
pabora 1o Teme
"OnexTpoauHamuka'

68

PesepBHbIit ypok. O600aromuii
ypok o teMam 10 knacca

OBIIEE KOJIMYECTBO YACOB
1O MPOT'PAMME

68




KAJEHJIAPHO-TEMATHYECKOE IIVTAHUPOBAHUE 11 KJIACC

n/n

Tema ypoka

JlaTa nmo
IUIAHY

Jarta nmo
pakry

KoppekTuposka

IlocTostHHBIE MArHUTHI M UX
B3aUMOJicicTBHE. MaruuTHoOe
nose. Bexrop marHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM
WHTYKITUU

MarauTHO€ 10JIe MPOBOJIHHUKA C
TokOM. OmBIT DpcTeaa.
B3anmopaericTBre mpoBOJHUKOB C
TOKOM

JlabopaTtopHnas pabota «M3ydeHue
MardivTHOI'O ITOJIA KaTyHIKH C
TOKOM)

JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia
Awmriepa. JlabopaTopHas paboTa
«HccaenoBanue nelcTBUS
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JleiicTBe MarHMTHOTO IOJIS Ha
JBIDKYIYIOCS 3apsDKCHHYIO
gactuiy. Cwna Jlopenma. Pabora
cunel JlopeHia

DIEeKTpOMAarHuTHask MHYKIIUS.
[ToTok BekTOpa MarHUTHOM
uaaykuuu. DJ1C nHAyKuun. 3akoH
3NEKTPOMAarHUTHOM MHIYKIIUU
®@apanes

JIaGoparopHas paboTa
«HMccnenoBanue siBIEHUS
3JIEKTPOMArHUTHON MHJTyKIIUN

NunykTuBHOCTSH. SIBIEHUE
camonHykuuu. OJ1C
CaMOMHIYKIIMHU. DHEPIUs
MAarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JjIe

TexHuueckue ycTpoucTBa U Ux
IIPUMEHEHHUE: IOCTOSTHHBIE




MarHuThl, 3JIEKTPOMAarHUTHI,
AJIEKTPOABUIATENb, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb

10

O6o06maromuii ypok «MarautHoe
noJje. DIeKTPOMarHuTHas
AHIYKLIWSD)

11

KonTtposnsHas paboTa o teme
«MarsauTtHoe 1noue.
SHCKTPOMaFHI/ITHafl HUHIYKOUS

12

CB00OOHBIE MEXaHUYECKUE
kojebaHus. 'apmMoHnyeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpamienue suepruu

13

JlaGopaTtopHnas pabota
«HccaenoBanue 3aBUCUMOCTU
Tepuoa MaJibIX KoJieOaHu# Tpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebaTenbHBIN KOHTYP.
CB00OOIHBIC AIEKTPOMATHUTHBIE
KOJIEOAHNS B UIEAIbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHanorust M1y MEXaHUYECKUMHU
Y DJIEKTPOMarHUTHBIMU
KOJIeOaHUSMHU

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B HJICATHBHOM
KoJie0aTeIbHOM KOHTYpE

16

[IpencraBnenue o 3aTyxaromux
KoJebaHusx. BelHyKIeHHbBIE
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. Beinyx1eHHbIE
ANIEKTPOMArHUTHBIC KOJICOaHUS

17

IIepeMeHHBIN TOK.
CuHyconalbHbI IEPEMEHHBIA
TOK. MOILIHOCTB NTEPEMEHHOTO
TOKa. AMIUIUTYJHOE U
JCUCTBYIOLIEE 3HAYECHUE CUJIBI
TOKA U HaIIPSDKEHUs

18

Tpaucdopmarop. [Ipousosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOMN SHEPTUU




19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaay

20

DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPIUU.
Kynberypa ncnosibzoBanus
3JIEKTPOSHEPTUHU B IOBCEIHEBHOU
KUZHU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuo.
CkopocTb pacnpocTpaHEHHS U
JUITMHA BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJTHBI

22

3Byk. CkopocTh 3ByKa. I poMKkoCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

23

SHGKTPOMaFHI/ITHI)Ie BOJIHBI, UX
CBOHWCTBA U cKOpocCTh. [Ikana
OJICKTPOMArduTHBIX BOJIH

24

[IpuHIATIB paTUOCBS3U U
TeneBueHus. Pa3Butue cpeacts
cBs13U. Pagnosiokanus

25

KonTtponbnas padota «Konebanus
Y BOJIHBD)

26

[IpsimonuHelHOE pacpoCTpaHEeHUE
CBETa B OJTHOPOJIHOI cpefie.
ToueyHslilt ICTOYHUK cBeTa. JIyu
cBeTa

27

OTtpaxxeHue cBeTa. 3aKOHbI
oTpaxeHnus cera. [loctpoenue
M300paKeHUH B IIIOCKOM 3epKajie

28

IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenpHbIM yroJ1 MoJHOIro
BHYTPEHHETO OTPaXEHUS

29

JIaGoparopHas paboTa
«M3mepeHune nokaszarens
MIPETOMIICHHUS CTEKIIa»

30

JIunssl. [TocTpoenue n3obpaxkeHuit
B JinH3€e. DopMysa TOHKOM JIMH3BL.
YBenuueHue JIuH3bI

31

JIaGoparopHas paboTa
«HccaenoBaHue CBOMCTB




M300paXeHUH B JIMH3AX)

32

Hucnepcus cera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.
JIaboparopHas paboTa
«HabmoeHne Aucnepcuu cBeTay

33

WuTepdepenius ceera.
Hudpaxmus ceera.
HudpaxuonHas pemeérka

34

[TonnepedHOCTH CBETOBBIX BOJIH.
[Tongpusanus ceera

35

OnTrueckue npudOpsI U
YCTpPOMCTBA U YCIIOBUS UX
0€30MacHOTO MPUMEHEHUS

36

FpaHI/IIII)I HpI/IMeHI/IMOCTI/I
KJTACCUYECKON MEXaHHUKH.
[TocTynaTel cienuanibHOW TEOPUHU
OTHOCUTCIBHOCTH

37

OTHOCUTENBHOCTD
OJITHOBPEMEHHOCTHU. 3aMeJICHNE
BPEMEHH U COKpAIT[CHUE JTTHHBI

38

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKOW YacTullbl. CBA3b
MacChI C YHEPTUEH U UMITYJIBCOM.
DHeprus NoKost

39

KontponpHas padota «OnrTuka.
OCHOBBI CIEMATIBHON TEOpUHU
OTHOCHUTEIILHOCTH

40

®otonbl. Dopmyna I1nanka.
DHeprus U UMIyibc GpoToHa

41

OTKpbITHE U HCCIIE0BAHNE
dotosddexra. OnbiTer A. I'.
CroneroBa

42

3akonbl pororddekTa. YpaBHEHHE
DunmrerHa g Gotosddekra.
«Kpacnas rpanuna» gortosdpdexra

43

JaBaenne ceera. OnbiTel I1. H.
JleGeneBa. XuMuueckoe JCUCTBUE
CBeTa

44

TexHuueckue ycTpoiucTsa u
MIPaKTUYECKOE TPUMEHEHUE!
(dhoTOodMEMEHT, POTONATUHK,
coJiHeyHasi OaTapesi, CBETOHO

45

Pemenue 3amad no teme




«DJeMeHThl KBAHTOBOM ONTHKHY

46

Mogenb aroma Tomcona. OMbIThI
Pesepdopna o paccesiauro o-
yactull. [lnanerapnas moens
aToma

47

[Tocrynater bopa

48

W3nydeHnne u norioneHue
(hOTOHOB IIpU TIEpeX0/Iie aToma ¢
OJIHOTO YPOBHSI SHEPIUHU Ha
Ipyroi. Buael ciekTpos

49

BosHOBBIE CBOMCTBA YaCTHIL.
Bounnsl e bpowis.
KopnyckynsipHO-BOTHOBOU
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE

50

OTKphITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PAaAOAaKTUBHOI'O U3TYUCHUS

51

CaoucTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusaue
PaAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DJIEKTPOHHBIN U TTO3UTPOHHBIH
Oera-pacnaj. ['amma-u3inydeHue

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbId
peakrop. [IpoGnemsl,
MEePCIEKTUBBI, SKOJIOTHYECKUE
ACIEKTHI SJICPHOH dSHEPTCTHKHU

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOIOJICHUS ¥ PErUCTPAIUH
3MeMEeHTapHbIX yacTull. Kpyribii
cron «DyHIaMeHTalbHbIE
B3auMoJieucTBUs. EnuHCTBO
(bu3MUecKOU KapTUHBI MUpa»

55

Bun 3se3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, IUIAHETHI, UX
BUAUMOE JBIKeHue. ColTHeUHas
cHCTeMa

56

COHHHC. ConHeyHast aKTUBHOCTb.




Ncrounuk sneprun CosHua u
3BE3]

57

3BE3/1bI, NX OCHOBHbIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU
u 3Bostonuu CoJTHIA U 3BE3]T

58

Mneunsin [Iyte — Hama
lNamakTuka. [lonoxenne u
nerkenne Cosana B ['anmakTuke.
lNamaktukn. Y€pHbIE ABIPHI B sApax
raJlakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0iembl
aCTPOHOMHHU

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb dhusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAILHON B
ATUYECKOH chepax IesTeIbHOCTH
YyeoBeKa

63

O6o06matromuii ypok. Poss 1 mecto
(U3HMKN ¥ aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTHUHE
MuUpa

64

O6o06maromuii ypox. Ponb
(bu3nyecKoit Teopun B
(hOpMHUPOBAHKH MTPEICTABICHHM O
(bu3HYECKON KapTHHE MUpPa

65

Ob6o06maromuit ypok. Mecto
(bu3MUECKON KapTHHBI MHpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEACTaBICHUN O TIPUPOJIE

66

PesepBHbIil ypok. MaruutHoe
roJie. DJIEKTPOMarHuTHas
MHIYKLHS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CHelUaIbHON TEOpUHn




OTHOCUTCIBHOCTHU

Pesepnslii ypok. KBanrosas
68 ¢u3uka. DneMeHTbl aCTPOHOMUH U

acTpoPpU3UKI

OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

68




YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA':
1.PaGouass nporpamma usuka. ba3oBeiii ypoBenb. 10-11 kjacchl../cocT.
M.A.Iletposa, N.I".Kynukosa .-M.:[Ipoda,2019.

2.Yuebnuk : ['.S.Mskumes, M.A.IletpoBa. ®uzuka. 10 xnacc. — M.: [Ipoda,
2020r.

3. Yuebnuk : I'.J.Mskumes, M.A.lletpoBa. ®uzuka. 11 kmacc. — M.: JIpoda,
2021r

4. KoHTpoJibHBIE M CaMOCTOSTENbHbIE paboThl Mo ¢u3uke 10 KjIacc K y4eOHHUKY
I d.MskumeBa @usuka. 10 xmacc. I'pomueBa O.M. —M.: H3patenbcTBO
«9Jk3amen» 2018.

5. KoHTponbHbIE U caMOCTOATENbHBIE PabOThl Mo (usuke 11 kmacc Kk y4eOHHKY
I'"d.MskumeBa ®Pusuka. 11 xkmacc. I'pommeBa O.M. —M.: H3patenbcTBO
«9k3amen» 2018.

6. I'pomuieBa O.W. Coopnuk 3amau 1o ¢uszuke 10-11, - M3narenbcTBo «DK3amMeH»
2018..

METOAUYECKHUE MATEPHUAJIBI JIAA YUUTEJIA:

1.PabGouas mporpamma @Dusmka. ba3oBwiii ypoBeHb. 10-11 kmacchl../cocT.
M.A. IletpoBa, N.I".Kynukona .-M.:JIpoda,2019.

2.Vuebnuk : ['.S.Mskumes, M.A.IletpoBa. ®usuka. 10 xmacc. — M.: Jlpoda,
2020r.

3. Yuebnuk : I'.SI.Mskumes, M.A.IletpoBa. ®uszuka. 11 kmacc. — M.: JIpoda,
2021r

4. KoHTpOJIbHBIE M CaMOCTOSATENbHBIE paboThl 10 (u3uke 10 kimacc K y4eOHHKY
I'"A.MskumeBa ®uszuka. 10 wmacc. I'pommeBa O.M. —M.: UN3paTenbcTBO
«9k3amen» 2018.

5. KoHTponbHBIE U caMOCTOSITENbHBIE pa0oThl 10 ¢u3uke 11 kmacc K ydeOHHKY
I'"A.Mskumea ®uzuka. 11 kmacc. I'pommeBa O.M. —M.: H3narenbcTBO
«9x3amen» 2018.

6. I'pomiieBa O.U. Coopuuk 3agad o ¢pusuke 10-11, - M3paTenpcTtBO «DK3aMeH»
2018..

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

bubmmoTeka ITOK https://m.edsoo.ru/ffOcbb86
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