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HOACHHUTEJIBHASA 3AIINCKA

IIporpamma 1o ¢uznke 6a30BOTO ypOBHS HA YPOBHE CpeaHETO 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
TIOJIOKCHUN M TpeOOBaHUK K pe3ysIbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOI MPOTpPaMMEl, IPEACTaBICHHBIX B
®I'0OC COO, a takxe ¢ yuétoM (emeparbHON pabodeld MpOorpaMMbl BOCHHTAHUSA W KOHICNIIUH IPETOIaBaHUSA
yaeOHOTO Tpenmera «Pm3mka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit Peneparuy, pearn3yrOIINX
OCHOBHBIE 00pa30BaTeNbHbIC IPOTPAMMBEL.

ConepkaHue mporpammbl 1o (PU3MKE HANPaBJICHO Ha (GOPMUPOBAHHE €CTECTBEHHO-HAYyYHOI KapTHHBI MUpa
yuamuxcst 10-11 kiaccoB npu oOyueHnu ux ¢usnke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBaHmsaM PI'OC COO k miIaHUPYEMBIM JHMYHOCTHBIM,
NpEJMETHBIM U METalpeJMETHBIM pe3ysibTaTaM OOYYeHHs, a TaKKe YUYUTHIBAET HEOOXOJAMMOCTh peaIH3alliy
MEKIPEIMETHBIX CBSI3¢H (DU3UKH C €CTECTBEHHO-HAYYHBIMH Y4YeOHBIMH IpeaMeTamMu. B Hell ompepensrorcs
OCHOBHBIC [IEJI U3yUeHHS (U3UKH HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus, IIIAHUPYEMBIE PE3YNIbTATHI OCBOCHHS
Kypca (QU3UKH: TMIHOCTHBIE, METalpeIMETHEIE, IpeAMETHBIE (Ha 0a30BOM YPOBHE).

IIporpamma 1o ¢pu3HKe BKIIOYALT:

® IUIAHHPYEMBIC PE3yJbTAaThl OCBOCHMS Kypca (HM3MKHM Ha 0a30BOM YPOBHE, B TOM HYHCIE NPEIAMETHBIC

PEe3yNbTaTHI IO TOJaM 00yUCHHS;

e cozepxaHue yyeOHoro npeaMera «Pu3nka» no rogam o0y4eHHs.

®duznka Kak Hayka o HambOolyiee OOIIMX 3aKOHAX MPHPOABI, BBICTYNAas B KayecTBe yueOHOro mpeaMera B
IIKOJIE, BHOCUT CYLIECTBEHHBII BKJIaJl B CHCTEMY 3HaHHMH 00 okpyxkaromem mupe. LLIkonbHBIH Kypc (QHU3MKH —
CHUCTEMOOOPa3yONIHiA ISl €CTECTBCHHO-HAYYHBIX YYCOHBIX MPEAMETOB, MOCKOIBKY (DHU3MYCCKHUE 3aKOHBI JISKAT B
OCHOBE TMPOILIECCOB M SIBJICHHH, M3y4aeMbIX XHMHUeEW, Ouosorued, (usmueckoil reorpadueid ¥ acTpoHOMHEH.
Hcnonb3oBaHKue M aKTHBHOE NPHUMEHEHUE (U3UUECKUX 3HAHMU ONpeNeisieT XapakTep M Pa3BUTHE Pa3zHOOOpPa3HBIX
TEXHOJIOTHH B cdepe SHEPTETHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, ITOMYYCHHUsI HOBBIX MATCPHATIOB C 3aJaHHBIMH
CBOWCTBAaMH M JpyTHX. 3yueHne (U3MKM BHOCHT OCHOBHOM BKJIAJ B (POPMHPOBAHHE ECTECTBEHHO-HAYYHOM
KapTHHBI MUpa y4aliuxcs, B GOPMHUPOBaHNE YMEHHUI NIPUMEHATh HAYYHBIH METOA MMO3HAHUS IIPH BHIIIOTHEHUN UMH
y4eOHBIX UCCIIEIOBAHUI.

B ocHOBY Kypca (pm3HKH AT YPOBHSI CpeTHETO 00IIero o0pa3oBaHus IMOJIOKEH Psit HACH, KOTOPBIC MOXHO
paccMaTpuBaTh KaK NPUHIUIILI €T0 ITOCTPOCHUA.

Hoes yenocmnocmu. B COOTBETCTBUH C HEM Kypc SBIAETCS JIOTHUYECKH 3aBEPIIEHHBIM, OH COJEPXKHUT
Marepual U3 BCeX pas3/ieNioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KIIACCHYECKOMH, TaK U COBPEMEHHON (PHU3MKH.

Hoesn eenepanusayuu. B cooTBeTcTBHM C Hell MaTepuan Kypca (HU3MKH OObEIMHEH BOKPYT (PHU3NYECKUX
Teopuil. Benymum B kypce sBisercs GpopMUpOBaHHE NPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIECTBE
U TIOJIE.

Hoes eymanumapusayuu. EE peanmmsanmsi mHpearonaraeT MCIOIb30BaHWE TyMaHHTapHOTO IIOTEHIHMANa
¢u3nyeckoil HayKH, OCMBICIICHME CBA3M pa3BUTHA (HU3WKM C pPa3BUTHEM OOIIECTBa, a TaKke ¢
MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U SKOJIOTMYECKUMH POOIIeMaMH.

Hoes npuxnaonoi manpasnennocmu. Kypc ¢usnmkm mpeanonaraeT 3HAKOMCTBO C IIMPOKHM Kpyrom
TEXHUYECKNX U TEXHOJOTHUECKHUX MPWIIOKEHNH N3yUCHHBIX TEOPUIl U 3aKOHOB.

Hoes sKxonocuzayuu peamusyercss TOCPEACTBOM BBEJICHUS JIIEMEHTOB COAEPXKAaHUS, ITOCBSAIMIEHHBIX
HKOJIOTHYECKUM TIpo0JIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHBI C PAa3BUTHEM TEXHHUKHM U TEXHOJOTHMH, a TaKxke
obcyxneHus mpooIeM pallMOHATLHOTO MPUPOOIOIE30BaHUS U IKOJIOTHIECKON 0€30MacHOCTH.

Crep)XHEBBIMHM 3JIEMEHTAMHM Kypca (U3UKM Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUS SIBISIOTCS
¢dusnueckue Teopun (GPopMUPOBaHUE TPEACTABIEHUH O CTPYKTYpe MOCTPOCHHUS (PUBNIECKON TEOPUH, POJH
q)yHHaMeHTaJ'H)HI)IX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBLIX MPEACTABIICHUAX O MPUPOJEC, TPaHUIIaX IPUMCHUMOCTH
TEOpHH, AJIsl OIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U ITPOLIECCOB).

CHCTEMHO-ICATEILHOCTHBIN TIOAX0 B Kypce (M3MKH pealn3yercs NMpexJe BCEro 3a CUéT OpraHU3alluH
9KCIIEPUMEHTAIBHON JeATeNbHOCTH ydamuxcs. st 6a3oBoro ypoBHsS Kypca (U3MKM — 3TO HCIIOIb30BaHHE
cHcTeMBbl (PPOHTANBHBIX KPaTKOBPEMEHHBIX 3KCHEPHMEHTOB M Ja0OPaTOPHBIX pabdOT, KOTOpPBIE B IPOrpaMMe Io
¢u3rKe oOBETMHEHBI B OOIIMH CHHCOK YYEHMYECKHX INPAKTHUECKHX paboT. BelieneHue B yka3aHHOM IepeyHe
JTa00paTOPHBIX PabOT, MPOBOAMMBIX IS KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHUKaMU 0Opa3oBaTeIbHOTO
mpoIiecca UCXOAd M3 0COOEHHOCTEeH IUIaHMPOBAaHUS W OCHAIeHHs KaOwHeta Qu3mku. [Ipm 3ToM obecneumBaercs
OBJIAZICHUC OGy‘Ia}OHH/IMI/ICﬂ YMCHUAMHU TPOBOJUTH KOCBCHHBIC HW3MEPCHHUA, HCCICIO0OBaHUA 3aBUCUMOCTEH
(l)I/ISI/I‘IeCKI/IX BEJIMYMH U TOCTAHOBKY OIIBITOB ITO MPOBEPKE MPEIIOKCHHBIX T'HIIOTE3.

Bonblioe BHUMaHue yIensercs PeLIeHUI0 pacd€THBIX M KaueCTBEHHBIX 3anad. Ilpu 3TOM nis pacd€rHbIX
3aga4d MPUOPUTETOM SABJIAIOTCA 3aja4u C SBHO BallaHHOﬁ q)HSH‘IeCKOﬁ MOJECJIbIO, IMO3BOJAOMIUE ITPUMEHATH
N3Y4YCHHBIC 3aKOHBI M 3aKOHOMCPHOCTH KaK M3 OJHOI0 pazacia Kypca, TaK W HHTCTPUPYA 3HAHWUA W3 PA3HBIX
pasnenoB. [yl KadyecTBEHHBIX 3aa4 HPHUOPUTETOM SIBISIFOTCS 33aJaHUsl Ha OOBSCHEHHE NPOTEKaHUS (PU3UUECKHUX
SBJICHUH U MIPOLIECCOB B OKPY KAIOIIEH KM3HH, TpeOyronre BbIoopa Gpru3ndeckoit Moaenu il CUTYalui MPaKTHKO-
OPHEHTHPOBAHHOT'O XapakTepa.



B coorBerctBun ¢ TpeboBanmsmMu ®I'OC COO k MaTepHalbHO-TEXHHYECKOMY OOECIIEUEeHHIO Y4eOHOTro
npouecca 0a3oBBIM ypOBeHb Kypca (M3MKH Ha ypOBHE CpelHero ooOrmiero oOpa3oBaHUsSl NOJDKEH H3y4aThCs B
YCIIOBUSIX NIPEIMETHOTO KabuHeTa (PM3UKH WIN B YCIOBHUAX UHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-
Hay4HOTo IIMKJIa. B kabuHere (u3nku JOKHO OBITH HE0OX0AMMOE 1abopaTopHOEe 000PYAOBaHUE JUISl BHITTOJHEHHS
YKa3aHHBIX B IPOrpaMMe 1o (pU3HKe YIEHHUECKHX MPAKTHYECKUX PaboT U JEMOHCTPAlMOHHOE 000pY/I0BaHHUE.
JleMoHCTpanmoHHOE 00OpynoBaHHE (HOPMHUPYETCS B COOTBETCTBUM C NPHHIUIOM MHHHMAJIBHON
JOCTaTOYHOCTH M 00ECIIeUMBAET MMOCTAHOBKY IIEPEUNCICHHBIX B IPOrpaMMe 1Mo (DU3HMKE KIFOUYEBBIX JEMOHCTPALUii
JUIL WCCIICNOBAHUS W3y4YaeMBIX SBICHHH M TPOLECCOB, SMIMPHUYECKHX U (DyHJAMEHTANbHBIX 3aKOHOB, HX
TEXHHYECKNX TPUMEHEHUI.
JlabopaTopHOE 000pyIOBaHHE A yUCHHUECKUX NMPAKTHISCKUX PaboT GOpMHPYETCS B BHIE TEMAaTHISCKUX
KOMIUIEKTOB M OOECIIeYMBacTCs B pacdére OJHOTO KOMIUICKTa Ha IBYX ydalIuxcsa. TeMaTHIeCKHe KOMIUICKTHI
71a00paTOpHOro O00OPYAOBAaHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM WCIIOJIb30BaHUM aHAJIOTOBBIX U
1 pOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CHCTEM B BHIE U(POBBIX JT1a00PATOPHii.
OCHOBHBIMU LIEJISIMH U3y4YeHUS (PU3UKH B 00ILIEM 00pa30BaHUU SIBISIOTCS:
e (opMHpOBaHHE HMHTEpPECa M CTPEMJICHHS Y4YallIUXCs K HAYYHOMY HM3YYEHHIO NPHUPOJBI, Pa3BHTHE WX
MHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTaBICHWH O HAYYHOM METOJE MO3HaHMA M (OPMUPOBAHUE HCCIEHOBATEIBCKOTO
OTHOIIEHHS K OKPY’KaIOIIIM SIBJICHHSM;

e ($opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa H3y4UCHHS OCHOB CTPOEHHMSA MAaTEepHd M
(yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opMupOBaHHE YMEHHI OOBSCHATH SIBICHHUS C WCIOJIB30BAaHMEM (GHU3MUYECKUX 3HAHHA M HAayYHBIX
JIOKa3aTENbCTB;

e  (opMHpOBaHHUE NPEJCTABICHUH O POJIH (PHU3MKU JUIS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

JlocTibkeHne 3THX Iieleil oOecreuuBaeTcs pELICHHEM CIEAYIOIIMX 3agad B Ipollecce H3y4deHHs Kypca
(u3MKK Ha ypOBHE CpeaHero o01ero 00pa3oBaHus:

®  TpUOOpEeTeHHE CUCTEMBI 3HaHUI 00 00IIMX (HUINUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIIOYAs

MEXaHUKY, MOJICKYIAPHYIO (PHU3UKY, 3JEKTPOIUHAMUKY, KBAHTOBYIO (DM3HKY W 3JIEMEHTHI acTPO(PH3NKHY;
e (dopMHpOBaHHE YMCHUI NPUMEHATH TEOPETUUCCKHUE 3HAHUS A OOBACHEHHS (HU3MUIECKUX SBICHUI B
NPUPOJE U JUIS IPUHATHS NPAKTHIECKUX PEIICHNH B TIOBCETHEBHON JKU3HM;

e OCBOGHHE CIOCOOOB pEIICHHsS pa3MYHBIX 3aJad C SBHO 3aJaHHON (H3MYECKOM MOIeNblo, 3alad,
MOAPa3yMEBAIOIINX CAMOCTOSATENIBHOE CO3JaHNE (DPU3MUECKOI MOJETH, aJeKBATHOH YCIOBHUSM 331a4H;

e TOHMMaHHEe (U3MUYECKHX OCHOB M NPHHIMIIOB JEUCTBHUSA TEXHUUYECCKUX YCTPOMCTB M TEXHOJIOTHYECKHX
MPOIIECCOB, UX BIMAHUS HAa OKPY’KAIOIIYIO CPEAY;

e  OBIAJICHHE METOJaMH CaMOCTOSITEIHHOTO IUTAHUPOBAHMSA M MPOBENEHHS (U3NYECKUX IKCIEPHUMEHTOB,

aHaJIM3a ¥ MHTepIpeTalu HHQOpMaLuK, ONpe/iesieHHs] JOCTOBEPHOCTH MOIyYSHHOT'O pe3yJsIbTara;

e CO3/1aHME YCJIOBUH AJi pa3BUTUSL YMEHUN MTPOEKTHO-UCCIIEI0BATENIbCKOM, TBOPUECKOMN AEATEIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CpejiHero o0Iiero oopasoBanusi oTBoAUTCs 136 yacos:
B 10 kimacce — 68 yacoB (2 yaca B Hejeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIGIIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUsS INPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIET'O OBPA30OBAHMUS

OcBoenue ydeOHOTO mpenmera «Dm3mka» Ha ypoBHE cpemHero ooOmero odpasoBaHus (0a30BBIN YPOBEHB)
JOJDKHO O0ECIICUUTh JOCTHKECHHE CICAYIONIMX JTHYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX 00pa3oBaTeNbHBIX
Pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIE pPE3ynbTaThl OCBOEHHS y4yeOHoro mpenmera «®Pu3uka» IODKHBI OTpaXkaTb TOTOBHOCTH U
CIOCOOHOCTh YYalIMXCsi PYKOBOJACTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH IO3UIMEH JIMYHOCTH, CUCTEMOIl
[IEHHOCTHBIX OPHEHTAINH, MIO3UTHBHBIX BHYTPEHHHUX yOEKICHHWH, COOTBETCTBYIONINX TPAIUIMOHHBIM IIEHHOCTSIM
pOCCHICKOTO 00IIecTBa, paclUIMpeHUE JKM3HEHHOTO OIbITa W ONbITa JAEATEIHHOCTH B MpoOLEcce peanu3anui
OCHOBHBIX HallpaBJIEHUH BOCIUTATEIbHOMN AESITEABHOCTH, B TOM YHUCIE B YACTU:

1) rpa:kaaHCcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIMK OOY4YaloIlerocs Kak aKTHBHOTO M OTBETCTBEHHOI'O UJeHa
POCCHIICKOTO 00IIEeCTBA;

NPUHATHE TPAJUIIMOHHBIX O0IEUEIOBEYECKIX T'YMAaHUCTHYECKUX M JEMOKPATHUECKHUX IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa, y4acTBOBATH B
caMOyTIpaBJICHHH B 00pa30BaTEeIbHON OpraHU3alny;

YMEHHE B3aMMOJACHCTBOBATh C COIMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBHM C HUX QYHKIUSIMH U
Ha3Ha4yE€HHUEM,;



TOTOBHOCTB K TYMaHHUTapHOM U BOJIOHTEPCKOM JESITEILHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHMSI:

c(hOpPMHUPOBAHHOCTH POCCUHCKON IPakJAHCKON MICHTHYHOCTH, NAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K T'OCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSM POCCHUICKHX YUY€HBIX B 00JacTH
(DUBMKH U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBE/ICHUS;

CHOCOOHOCTh OIIGHHWBATh CUTYAIlMI0O W TIPHHAMATh OCO3HAHHBIC DPEIICHHS, OPHUCHTHPYSACh HA MOPAIBHHO-
HpPaBCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCIIE B JESATEIHHOCTH YIEHOTO;

0CO3HaHHE JINYHOTO BKJIAZA B IOCTPOCHUE YCTOHUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCHUTAHMA:

JCTETHYECKOE OTHOIICHHE K MHUpY, BKIIOYAs ICTETUKY HAay4HOTO TBOPYECTBA, MpPUCYIIEro (uinueckoit
HaykKe;

5) Tpy10BOro BOCIUTAHUS:

MHTEpeC K pa3nuHbIM cdepaM npodhecCHoHATBHON NeaTebHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKOH U
TEXHHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayuleidl mnpodeccMn ¥ peaJn30BBIBATH COOCTBEHHBIC
JKMU3HEHHBIE TJIaHBI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO M caM000Opa30BaHUIO B 007acTH (PU3UKH Ha MPOTSHKEHUH BCeH
JKU3HH,

6) 3K0JI0rN4€eCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh IKOJIOTHUCCKONW KYJIBTYpBHl, OCO3HAHHE TIIOOATBHOTO XapaKTepa SKOJOTHICCKHAX
npobiem;

IJJAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKpy Kalollel cpelie Ha OCHOBE 3HAHHUS 1I€JIed YCTOHYMBOTO
Pa3BUTHS YEIOBEYECTBA;

paCcliMp€HUEC OIbITa ACATCIbHOCTU KOJIOTUUECKOH HalpaBJICHHOCTU Ha OCHOBE HUMCIOIIHNXCS 3HAHUHA 1O
¢busuke;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (H3MUYECKOM
HaYKU;

OCO3HaHHWE IEHHOCTH HAYYHOH IesSTeNHHOCTH, TOTOBHOCTH B MpOIECcCe M3YUYCHHS (U3UKU OCYIIECTBISATH
MIPOCKTHYIO M UCCIIEAOBATEIBCKYIO ACATEIFHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METANMPEAMETHBIE PE3YJIbTATBI

ITo3naBaTeabHbIe YHMBepPCaJAbHbIe yueOHbIe 1eliCTBUA
Ba3zoBble Jiornueckue 1elcTBUA:

CaMOCTOSTENBHO (POPMYJINPOBATh U AKTYaIHM3UPOBATh IPOOIEMy, pacCMaTpUBATh €& BCECTOPOHHE;

OTIpeNIeNATh I IeSATeIbHOCTH, 331aBaTh MapaMeTPhbl U KPUTEPUHU UX JTOCTHKEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMaTPUBAEMBIX (PU3NIECKUX SIBICHUSX;

pa3pabaTbiBaTh IUIaH pELIeHHS MNpoOieMbl ¢ y4éToM aHajuu3a MMEIOUINXCS MaTepHalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESTEIBHOCTb, OIIEHHBATH COOTBETCTBHE PE3YJIbTATOB LEISM, OILEHHBATH PUCKH
TIOCJIC/ICTBHH JICSITEINEHOCTH;

KOOPJMHUPOBATh M BBIIOJIHATH PadOTy B YCIOBHSAX pEAJLHOTO, BHPTYaJbHOTO M KOMOWHHPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BHBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUHN KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBaTenbcKkue AeiicTBUS:

BJIaJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU MMOHATHUAMH U METOIaMH (pU3HUECKON HAyKH;

BJIaJIeTh HaBBIKAMU y4eOHO-HMCCIIe/IOBATENbCKOM M TNPOEKTHOW JeaTeNIbHOCTH B oOnactu  (usukwy,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIFHOMY IIOMCKY METOJOB PEIleHUs 3a4ad (HPU3UUECKOTO COAepKaHUs,
MPUMEHEHUIO PAa3TMYHBIX METOJIOB TTO3HAHUS,

BJIaIeTh BUJIAMH JICSTEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro MHTEpPIPETAINH, IIPe0Opa30oBaHUIO U
NPUMEHEHUIO B PA3IMYHBIX y4YeOHBIX CHUTyalUsX, B TOM YHWCJIE NPH CO3JaHUHM Y4YEOHBIX ITPOEKTOB B 00IacTH
¢busnKy;

BBISIBJIATH IIPUYMHHO-CIIC/ICTBEHHBIE CBA3M U aKTyaJIM3MPOBATh 3aJlauy, BBIJBUIATh TMIOTE3Y €€ peleHus,
HaxOJMTh apIyMEHTBI JUIS J0Ka3aTeJIbCTBAa CBOMX YTBEPIKACHHUH, 3a/1aBaTh NapaMeTpPhl U KPUTEPUH PELICHHS;

AQHAIM3MPOBATh IOJYYEHHbIE B XOJ€ pEUIeHHs 33/aud  pe3yJbTaTbl, KPUTHYECKH OIEHHBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX yCIOBHUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 33/1a4d B 0Opa30BATENbHONW AEATENBHOCTH, B TOM YHCIIE NPHU
W3y4YeHNH (QU3NKH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MIPHOOPETEHHBIHN OIBIT,



YMETh [IEPEHOCUTH 3HAHMS 110 (PU3HKE B NPAKTHYECKYIO 001aCTb )KU3HEAESTEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX O0JIacTeif;

BBIJIBUTaTh HOBBIE UJI€H, IIPEJIaraTh OPUTHHAIBHBIC TOIXOABI U PELICHHUS;

CTaBUTH IPOOJIEMBI U 3aJIau¥l, JOITyCKAIOIINE abTePHATUBHEIEC PEIICHHUSI.

Pabora c undopmanmeii:

BJIaJeTh HABBIKAMH IOMY4YCHUS MHPOPMAIMH (PU3MIECKOTO COAEPKAHHMA W3 HCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOATENBHO OCYIIECTBIISATh MOWCK, aHAIN3, CHCTEMATH3AlMI0 M HMHTEPIPETAIUI0 HMH(POPMAINH Pa3INIHBIX
BUZIOB U (hopM mpencTaBiIcHNUS;

OLICHWBATh JOCTOBEPHOCTh HH(POPMAIINH;

HCIIONB30BaTh CPEACTBA MH(MOPMALMOHHBIX U KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B PELIICHUN KOTHHTHBHBIX,
KOMMYHHUKATUBHBIX M OPTaHU3aIMOHHBIX 337a4 ¢ cOOMIOAEHIEM TPeOOBaHUI SPrOHOMHKH, TEXHUKH O€30I1aCHOCTH,
THTHEHBI, pecypcocOepeKeHNsl, TPABOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJEPKaHMS B PA3IMYHBIX opmarax ¢ y4€TOM Ha3HaYECHUs] HHPOPMALUHU U
LeJIeBOI ayJTUTOPHH, BEIOMpast ONTHMAIIbHYIO (OPMY NPEICTABICHHS U BU3yaIH3aLlUH.

KoMMyHHUKATHBHBIC YHHMBEpPCAJIbHbIC yUYeOHbIE JeiCTBHA:

OCYIIECTBIISITH OOILIEHNE HA YPOKax (PU3MKHU U BO BHE-YPOUYHOH A€SATEIHHOCTH;

pacno3HaBaTh MPEANOCHUIKN KOH(PINKTHBIX CUTYaIMH ¥ CMT4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTHYHO M3JIaTaTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM SA3BIKOBBIX CPEICTB;

MOHMMATh U UCIIOJIB30BATh MIPEUMYIIECTBA KOMAHIHONW M MHINUBHUIYaJIbHOM pabOTHI;

BBIOMPATh TEMAaTHKy M METOJABl COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
Ka)XJIOT0 4JIeHa KOJIEKTHBA;

[IPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH M KOOPAUMHHUPOBATh JCUCTBUSA IO €€
JOCTHXKEHUIO: COCTABJIATh IUIAH ACWUCTBUH, pacmpenesisiTh poJld ¢ y4ETOM MHEHHMH Y4YacTHHUKOB, OOCYXAaTh
pe3yIbTaThl COBMECTHOI palboThI;

OLICHMBATh Ka4yeCTBO CBOEro BKJIAJa W KaXIOr0 YYacTHUKA KOMaHIbpl B OOIIWI pe3ynbTar o
pa3paboTaHHBIM KPUTEPHUSIM;

[IpeagaraTb HOBBIE IPOEKTHI, OLEHUBATh MJIEU C IO3ULUU HOBHU3HBI, OPUTHMHAIBHOCTH, NPAKTUYECKON
3HAYNMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IMYHBIX CUTyallHUsX, IPOSIBIISAThH TBOPUYECTBO U
BOOOpaXXeHHUE, OBITh MHUIINATHBHBIM.

PerynsiTuBHbIe YHMBepcaJIbHbIe y4eOHblIe AeficTBUS
Camoopranuszanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh IT03HABATEIbHYIO MAEATENBHOCTE B OONACTH (PU3MKM W aCTPOHOMHH,
BBISIBJIATH POOJIEMBI, CTABUTh U (JOPMYJIMPOBATh COOCTBEHHbBIE 3a]auH;

CaMOCTOSITENIFHO COCTaBIATh IUIAaH pEIICHHS pPacu€THBIX M KAUeCTBEHHBIX 3aj]ad, IUIaH BBIOJTHEHUS
MPAaKTUYECKOH pabOoTHI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPeNIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacupATh paMKH y4eOHOTO NpeIMeTa Ha OCHOBE JIMUHBIX NTPEAIOYTEHU;

JIeNaTh OCO3HAHHEIN BEIOOD, apTyYMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPHOOPETEHHBIH OTIBIT,

CrocoO0CTBOBAThH (POPMHUPOBAHUIO U MPOSBICHUIO PYIUIINHA B 00JIACTH (PU3HKH, TOCTOSIHHO TIOBHIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIETYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLIHOHAILHBIN HHTELIEKT:

JlaBaTh OIIGHKY HOBBIM CHTYaIlMsIM, BHOCHUTh KOPPEKTHUBBI B [ESTEIHHOCTh, OLIEHHUBATh COOTBETCTBUE
Pe3yIBTATOB LIENAM;

BJIaJIeTh HABBIKAMH II03HABATENILHON peeKCHU KaK OCO3HaHHs COBEPIIAEMBIX JIEHCTBUN W MBICIHTEIbHBIX
MIPOIIECCOB, UX PE3YIbTATOB M OCHOBAHMIA;

UCIIOJIb30BaTh NPUEMBI pe(IIEKCHH JIJIS OLIEHKH CUTYaIUH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU M CBOCBPEMEHHO ITPUHUMATD PEUICHHUS 0 UX CHIKEHHUIO;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX MPHU aHAJIN3E PE3yNbTaTOB AEATEIbHOCTY;

NPUHAMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH M JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTHX NIPHU aHAJIN3E PE3yNbTaTOB AEATEIbHOCTY;

NPU3HABATh CBOE MPABO M MPaBO JPYTUX HA OIIHUOKH.

B nporiecce HOCTHKEHHMS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIPOTPAMMBI 110 (pH3HKE JUIs YPOBHSI CPEAHETO
obmero o0pa3oBaHUsl y Y4YallMXCs COBEPIICHCTBYETCS OMOLMOHANBHBIN WHTEIUIEKT, IpeNnoiaraimni
c(hopMHPOBAHHOCTE:

CaMOCO3HAHUS, BKIIOYAIOMIET0 CHOCOOHOCTh TIOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHHE, BHJIETHh
HaIpaBJICHUS pa3BUTHS COOCTBEHHON IMOIIMOHAILHOU c(hephl, OBITH YBEpEHHBIM B cebe;



CaMOPETYJIMPOBAHUS, BKIIOYAIOLIETO CAaMOKOHTPOIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh aJaNnTHPOBAaThCS K OMOLMOHAIBHBIM H3MEHEHHSM U IPOSBISATH T'MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTpPEHHEHl MOTHMBAaLlMM, BKJIIOYAIOINEH CTpeMJICHHE K JOCTIDKEHHIO LEeIM U YCIeXy, ONTHUMU3M,
UHULIMATUBHOCTb, YMEHHE JeHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTE;

SMITaTHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIFHOE COCTOSIHUE APYTHX, YUUTBHIBATh €r0 MpPHU
OCYIIECTBICHUHN OOIIEHNS, CITOCOOHOCT K COUYBCTBHIO M CONEPEKUBAHUIO;

COIIMANBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAaMBATh OTHOIIECHHA C IPYTHMH JIIOABMH,
3a00THTHCSL, TIPOSIBIIATH HHTEPEC U PA3pEIIaTh KOH(DIUKTHL

NNPEJMETHBIE PE3YJIbTATBI

K xoHmy oOyuenus B 10 kiiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)XaTh
c(hOPMHUPOBAHHOCTH Y YUAIINXCSl YMEHUIH:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (U3MKU B (HOPMHUPOBAHUH COBPEMEHHOW HAayYHOI KapTHHEI
MUpA, B pa3BUTHU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOI AesATeIbHOCTH TI0JIel;

YUUTBHIBATh 'PAHUIBI IPUMEHEHHS M3YUYEHHBIX (PU3NUECKHX MOJIeNel: MaTepraIbHas TOYKa, HHepIHaIbHas
cucTeMa 0TcuéTa, abCOMIOTHO TBEPOE TEJIO, UACABHBINA ra3, MOAEIN CTPOSHHUS Ia30B, )KUAKOCTEH U TBEPIBIX TEl,
TOYEYHBIH 3JIEKTPUIECKHUIT 3aps/] IIPU pelIeHnH (PU3NUECKUX 3a1ad;

pacnozHaBaTh (HU3MUYECKHE SBICHHS (TIPOIECCH) M OOBSICHATH WX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHHETHIECKOW TEOPHH CTPOSHUS BEUIECTBA U AIICKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE
NPSMONIMHEHHOE BIKEHNE, CBOOOIHOE TaJICHHUE TEJ, ABIKEHHE 10 OKPY>KHOCTH, HHEPLHS, B3aHMOJICHCTBHE TE,
1 dy3us, OpoyHOBCKOE IBUKEHHE, CTPOSHHE JKUJIKOCTEH U TBEPABIX Tell, M3MEHEHUe 00bEMa Tell MPHU HarpeBaHUH
(oxyakaeHun), TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHJCHCAllUs, IUIABICHHE, KpHUCTaIN3alus, KHUIIEHHE,
BIQKHOCTh BO3/yXa, IMOBBIIICHHWE MAABJICHUS ra3a IpPU €ro HAarpeBaHHMM B 3aKPHITOM COCYyJZlE, CBSI3b MEXIY
IapaMeTpaMy COCTOSIHUS I'a3a B U30IIpoleccax, JNEKTPU3aLuUs Tell, B3auMOAEHCTBUE 3apsJIOB;

ONUCHIBATh MEXAaHUYECKOE JIBU)KEHHME, MWCHONB3ysl (U3MYecKHe BeNWYMHBI: KOOpAMHATA, IIYTh,
HepeMelleHHe, CKOPOCTb, YCKOPEHUE, Macca Teja, CUJa, UMITYJIbC Tejla, KHHETHYECKask SHEprusl, MOTEeHIUaNbHAs
9HEpTHsl, MEXaHW4ecKast paboTa, MEXaHHYECKas MOIIHOCTD; MPU ONHMCAaHWU NPABWIBHO TPAKTOBAaTh (M3MIECKUIT
CMBICII HCIIONb3YEMbIX BEIWYHMH, MX OOO3HAUCHWsS WM COUHUIBI, HAaXOIUTH (OPMYJIBI, CBS3BIBAIOIINE INAHHYIO
(u3MUIECKYIO BETHIHNHY C IPYTHMH BEINYHHAMUY;

OIMCHIBATh M3YYEHHBIEC TEIUIOBBIC CBOMCTBA TEN M TEIIOBBIC SIBICHMS, MCIONB3Ys (PU3NUECKHE BEINYUHBI:
JaBlICHWE Ta3za, TEMIepaTrypa, CpeIOHsAs KHHETHYECKas DJHEPrHsi XaoTHYECKOrO JBIDKCHUS  MOJEKYI,
CpeAHEeKBaIpaTHYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSI SHEPTHs, paboTa rasza, koaddumueHt
MOJIE3HOTO JAEHCTBHS TEIUIOBOIO JBWraTels; NpH ONHCAHMU IPaBHJIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI
UCIIOJNIb3YEMBIX BEJIMYHMH, UX 0003HAUYEHMs M €JIMHMIBI, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOIINE AaHHYIO (pH3nUecKyto
BEJIMYHMHY C APYTUMH BEIUIHHAM;

ONHKCHIBATh M3YYCHHBIE JJIEKTPUYECKHE CBOWMCTBA BEIIECTBA M DJIEKTPHUUECKHE SBIEHHUS (IIPOIECCH),
UCTIONB3Ys (PM3MYECKUE BEIUYMHBL: IEKTPUUECKHUIA 3apsil, DIEKTPHUYECKOE MOJIe, HAIPSHKEHHOCTD MOJIsl, MOTSHIHA,
pa3HOCTh MOTEHIMAIOB; IPH ONMHCAHUU MPABUIBLHO TPAKTOBAaTh (DU3UUECKHH CMBICH UCIIOJIb3YEMbIX BEIUYUH, UX
0003HaUeHNsI W EAMHMIBI; yKa3blBaTh (OPMyIbl, CBA3BIBAIOIIME JAHHYIO (HM3MUYECKYIO BEIHMYHHY C JAPYTUMH
BEJINUMHAMU;

AQHATM3MPOBATh (PU3WYECKUE IIPOLECCHl W SIBJICHHUS, WUCIONB3Ys (U3MUYECKHE 3aKOHBI M NPUHIUIBL 3aKOH
BcemupHoro tsarotenus, |, 11 u 1l 3akonsr HeroToHa, 3ak0H cCOXpaHeHHsT MEXaHNYECKOH YHEPTHH, 3aKOH COXPaHEHHS
UMITyJIbCa, TPUHIUI CYTIEPIO3UIMN CHJI, TIPUHIUIT PABHOIIPABUS MHEPIMAIBHBIX CHCTEM OTCUETa, MOJIEKYJISIPHO-
KHHETHYECKYI0 TEOPHIO CTPOSHMSI BEIECTBA, Ta30BBIE 3aKOHBI, CBSI3b CPEAHEH KMHETHYECKOH 3HEPruH TEIIOBOIO
JIBIDKEHUSI MOJIEKYJ C aOCOJIOTHOM TeMmIepaTypoil, MepBBIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXPaHEHHA
3NIEKTPUUYECKOr0 3apsiia, 3akoH KyloHa, Hpu 3TOM pasiuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BBIPaKEHHUE U YCIOBUS (TpaHUILIBI, 00NIAaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPHUHIUMBI ICHCTBUS MAIlWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pasianyaTh
yCIIOBHA UX O€30MIaCHOTO HCIIOIB30BAHMUS B TOBCETHEBHOH JKU3HHY;

BBITIOJIHATh 3KCHEPUMEHTHI 10 HCCIICJOBAHUIO (U3WYECKUX SIBICHHH W TPOLECCOB C HCIOJIb30BAHUEM
NpSMBIX ¥ KOCBEHHBIX HW3MEPEHWH, INpu 3TOM (QOpMYJIHMpOBaTh MpoOiIeMy/3agady M THUIOTE3y Y4eOHOTO
9KCIIEPUMEHTa, COOMpaTh YCTaHOBKY M3 IIPEUIOKEHHOTO O00OpYy/OBaHMsS, IPOBOJHUTH OIBIT M (HOPMYJINpPOBATH
BBIBOJIBI;

OCYIIECTBIISITH NPSIMbIE U KOCBEHHBIE N3MEPEHUST PU3MUECKHUX BEJIMYHH, IIPH 3TOM BBIOMPATh ONTHMAaJIbHBIH
CIoco0 U3MEpEHUsI U HCII0JIb30BaTh N3BECTHBIE METO/BI OLIEHKH MOTPENTHOCTEH N3MEPEHUIT;

HCCIIEIOBATh 3aBICUMOCTH MEXKIY (DU3WIECKUMHU BEIMIMHAMH C HCIIOJIF30BAaHUEM IIPSIMBIX H3MEPEHHH, IpH
3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh PE3yIbTaTHl MOJyUYEHHON 3aBHCUMOCTH (DPM3NYECKHX BEIHYHH B
Buze TabmuI ¥ rpauKoB, JeNIaTh BEIBOJBI IO Pe3yIbTaTaM HUCCIIeIOBAHNS;



cobmonaTh mpaBwia O€30MaCHOrO TPyJa NPU MPOBEACHHM HCCIEAOBAHMM B paMKax y4eOHOTO
9KCIIEPUMEHTa, y4eOHO-HCCIIE0BATENLCKON M MPOEKTHON JESTENbHOCTH C HCIIOJIb30BAHHEM H3MEPUTEIbHBIX
YCTPOMCTB 1 J1abopaTopHOTO 000PYAOBaHUS;

peuiate pacu€THBIC 33/1a4d C SIBHO 33/IaHHOW (DPM3NUECKOH MOJENBIO, MCIOJb3Ys (H3MYECKUE 3aKOHBI U
NPUHLMUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a]aull BEIOMpATh (PU3NUECKYIO0 MOAEINb, BHIACIATh (M3UIECKUE BETHIHHBI
1 GopMyIbl, HEOOXOANMBIE IS €€ PeIICHHUs, TPOBOANTH PACUETHI M OIIEHUBATH PEATbHOCTH MOIYIEHHOTO 3HAUCHHS
(hm3nIecKoil BeIMIUHEI;

pelaTh KadeCTBEHHBIE 3aJadd: BBICTPAaWBATh JIOTHYECKH HENPOTHUBOPEUMBYIO LEMOYKY PACCYXKIEHHH C
OTIOpO¥ Ha M3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHHUS;

UCIIONB30BaTh MPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIC MH(OpMAaNMOHHBIC TEXHOJOTHH IS TTOHCKA,
CTPYKTYPHPOBAHUS, HHTEPIPETANHU U NPECTaBICHNS yu4eOHOI 1 HayIHO-TIOMYJISIPHON MH(BOPMAINH, TOIy4YeHHON
U3 pa3IMuHbIX UCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOJy4aeMyl0 HHPOPMAIIHIO;

NPUBOAMTH NPUMEPHI BKJIaJa POCCUHCKHUX U 3apyOEXKHBIX YYEHBIX-(PU3NKOB B pa3BUTHE HAYKH, OOBSICHEHHUE
MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (HU3HMKE B MOBCEIHEBHOW JKM3HM /IS oOecneyeHns1 6e30MacHOCTH
npu 00paleHny ¢ MpuOopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JUISi COXPAHEHHUS 30POBbS U COOJIONEHHS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKpYIKarollel cpene;

paboTaTe B Tpynme C BBIIOJHEHHEM pa3IWYHBIX CONMAIBHBIX pOJEH, IUITAHHPOBaTh pPabOTy TpPYMIIH,
panMoHAIBHO PACIPENEIIATh OO0SM3aHHOCTH M INITAHWPOBATH JIESITENFHOCTh B HECTAHJAPTHBIX CHUTYallUsX, aJeKBaTHO
OLICHMBATh BKJIAJ] KaXX/IOTO M3 yYaCTHUKOB IPYMIIHI B PELICHUE PAaCCMaTPUBAEMON MTPOOIEMBI.

K xoHmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y YUAIINXCS YMEHHUMH:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJib U MECTO (HU3MKU B (HOPMHUPOBAHUU COBPEMEHHOW HAay4YHOI KapTHHEI
MUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOIMH, B IIPAKTUYECKON JEATECIBHOCTH JIFOAEH, LEIOCTHOCTh U
€IMHCTBO (PM3MYECKOI KapTUHBI MUPa;

YUUTBHIBATh IPAHUIIBI IPUMEHEHHS N3YyUYEHHBIX (PU3NUECKUX MOJENEH: TOUSUHbIH IEKTPUIECKUH 3apsiy, JIyd
CBETa, TOUCYHBIH HCTOYHHMK CBETa, sJepHas MOJENIb aToMa, HYKJIOHHAas MOJENb aTOMHOTO sipa IPU pEUIeHUU
(hu3KMUeCKUX 3a1ad;

pacro3HaBaTh (U3NIECKUE ABICHUS (TIPOIECCH) U OOBACHATH X Ha OCHOBE 3aKOHOB JICKTPOIMHAMUKU H
KBAaHTOBOH (DM3HMKH: 3JIEKTPUUECKasi IPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUUECKOE, MArHUTHOE JIEHCTBHS TOKa,
B3aMMOJICIICTBAE MAarHUTOB, HIEKTPOMArHUTHAs WHIYKIWs, NEHCTBUE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM U
JOBIDKYIIMICS 3apsfd, SJIEKTPOMAarHWTHBIE KoJeOaHWS W BOJHBL, NPSMOJIMHEHHOE pacHpOCTpaHEHHE CBETa,
OTpaXeHHE, IIPeIOMIICHHE, WHTeppepeHnus, audpaknous W MOMIpU3alMs  CBETa, [HCIEPCHA  CBETa,
totoanexTpuaeckuit 3ppexT (PporodrdhdexT), cBeToBOe NaBICHHE, BOZHUKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAS U HCKYCCTBEHHAs PalHOAKTUBHOCTb;

ONHMCHIBATh M3Y4YCHHBIE CBOMCTBA BEIECTBA (AIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKHE, 3IEKTPHUECKYIO
MPOBOJIMMOCTh Pa3JIMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBJICHHS (TIPOLECCHI), UCTIONB3Ysl (UMUECKUE BEITMYMHBI:
NIEKTPUYECKHHA 3apsii, CWJa TOKa, JJIEKTPUYECKOe HAIMPsDKEHHE, JJIEKTPUYECKOe COINPOTHBICHHE, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOABIDKYINAs CHUjla, paboTa TOKa, MHAYKIMS MarHUTHOTO MO, cuila AMiepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, 3HEPTUs IJIEKTPHUECKOI0 M MArHUTHOTO IMOJIeH, MepHoi M yacToTa KojeOaHHil B
Kone0aTeNbHOM KOHTYpE, 3apsii W CHJa TOKa B IPOLECCE TapMOHMYECKHX 3JIEKTPOMArHUTHBIX KoJeOaHWui,
(hoKyCcHOE pacCTOsSHHE W ONTHYECKas CHJa JIMH3bI, NPH OIMCAHWM TPABWIBHO TPAKTOBATh (M3MUYECKUH CMBICI
UCTIONIb3YEMBIX BEIMYMH, NX 0003HAUCHUS M €MHMIIBI, YKA3bIBATh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEIUINHAMY;

OIMCHIBATh M3y4YECHHBIE KBAHTOBBIC SIBJIICHUS M IPOLECCH, UCIOJB3Ys (DPU3MUECKHE BEIMUHHBI: CKOPOCTD
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETa, DHEPrHs W MMITYJbC (OTOHA, MEpUOJ MoJypaciajia,
OHEPTHs CBSI3M aTOMHBIX SIJIEp, P OMUCAHUK NPABUIBHO TPAKTOBATH (PU3UUECKHUI CMBICI UCIIONIB3YyEMbIX BEJINUUH,
X 00O3HAYCHHUS] U EIUHUIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE AaHHYIO (PU3NYECKYIO BEJIUYUHY C JPYTUMH
BEJIMYMHAMHU, BEIUUCIIATE 3HaUEHNE (PU3NIECKOH BEIMINHEI,

aHAJIM3UPOBATh (PM3MYECKUE IMPOLIECCHl W SIBJICHUS, UCIIONB3Yys (U3MUYECKUE 3aKOHBI M HPUHIUIBL 32KOH
Owma, 3aKOHBI MOCIJIENOBATEILHOTO M MAPAIUICIBHOTO COEAWHEHUs] IMPOBOJHHUKOB, 3akoH JDxoyns—JleHna, 3akoH
SNEKTPOMArHUTHOM HMHIYKIMHU, 3aKOH MNPSIMOJMHEHHOTO pPAaCHpOCTPaHEHUs CBETa, 3aKOHBI OTPAXKEHHS CBETa,
3aKOHBI IIPEJIOMJICHUSI CBETa, ypaBHeHHe OWHIITeWHa st GoTodddexTa, 3aKOH COXpaHEHHS SHEPTUH, 3aKOH
COXPaHEHMs HUMIIyJbCa, 3aKOH COXPAaHEHMs OJIEKTPUYECKOrO 3apsAja, 3aKOH COXPAHEHHs MAaccOBOrO 4YHCIa,
noctynarsl bopa, 3aKoH paaMoaKTUBHOIO pacmana, MpHU 3TOM Pa3nyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €TO
MaTeMaTHYeCcKOe BEIpaKEHNE 1 YCIIOBHUS (TPaHUIbl, 00JIaCTH) NPUMEHHUMOCTH;

OIpeNeNATh HalpaBlIEHHE BEKTOPAa MHAYKIMM MarHUTHOTO MHOJsl NMPOBOJHUKA C TOKOM, CHIIBI AMmepa U
cunbl JlopeHa;

CTPOWTH M ONMCHIBATH M300paXKeHNE, CO3aBaeMOE TUIOCKIM 3€PKAJIOM, TOHKOH JTMH301;

BBINTOJTHATh IKCIEPUMEHTH 10 HMCCIEIOBAHMIO (PM3MYECKHX SBICHHH W TPOIECCOB C HCIOIb30BaHUEM
OpSAMBIX M KOCBEHHBIX W3MEPEHHI: MNpH 3TOM (QOpPMYyJIHpoBaTh MpobieMy/3agady W THIOTE3Y Y4eOHOTO



9KCIIEPUMEHTa, COOMpaTh YCTaHOBKY M3 IPEUIOKEHHOIO O00OpYyIOBaHMs, IPOBOJUTH OIBIT M (HOPMYJINPOBATH
BBIBOJIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE NU3MEPEHUS PU3MYECKUX BEJIMYHH, IIPH 3TOM BBIOMPATh ONTHMAJIbHBIH
CIOCO0 U3MEPEHUsI U HCII0JIb30BaTh N3BECTHBIE METO/BI OLIEHKH MOTPELTHOCTEH N3MEPEHUIT;

UCCIe/IoBaTh 3aBHCUMOCTH (DU3MYECKMX BEJIMYHMH C MCIOJIB30BAaHUEM NPSMBIX HM3MEPEHHH: IIPH 3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (PHKCHPOBATH PE3YJIbTAThl IIOJyYEHHOHW 3aBHCUMOCTH (PU3MUECKUX BEJIUYMH B BHIE
TaOJIUL ¥ TpaUKOB, 1eNaTh BEIBOBI 10 PE3YJIbTaTaM UCCIICAOBAHMS;

coOmomaTh mpaBmia O€30MacHOTO Tpyda TPH TIPOBEICHWH HCCIEAOBAHMA B paMKax y4eOHOTO
9KCIIEPHMEHTa, Y4eOHO-HCCIEeA0BATEIBCKON W TPOEKTHOH HEATENFHOCTH C MCIOJIb30BAaHHEM H3MEPHTEIbHBIX
YCTPOUCTB U TaOOPaTOPHOTO 0OOPYIOBAHIIS,

pemaTe pacyéTHbIC 3aJadil C SBHO 3aJaHHOW (M3MYECKOH MOIENBIO, UCIONB3Ys (DU3HMYECKHE 3aKOHBI U
NPUHLMUIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a]aull BEIOMpATh (PU3NUECKYIO0 MOAEINb, BHIACIATh (U3UIECKUE BETHIHHBI
1 GopMyIIbl, HEOOXOAUMBIE IS €€ PeIeHHs, TPOBOANTH PACYETHI U OLIEHUBAThH PEAIbHOCTH MOJIYYEHHOTO 3HAUCHHS
(u3MYECKOIl BEINYNHBI,

peniaTth KayecTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUMBYIO LIENOYKY PACCYKACHHH C
OIIOPOH Ha M3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHHUS;

UCIIOJNIb30BaTh MPU PEIICHUH YYEOHBIX 3aJad COBpEMEHHbIe WH(OpMAalMOHHBIE TEXHOJOTHH JIS TOWCKA,
CTPYKTYypPHPOBAHHS, HHTEPIPETALIMH U IPECTaBICHH y4eOHON 1 HayqHO-TIOMYIIAPHON HH(pOPMALMH, TOTy4eHHOM
U3 Pa3IMYHBIX HCTOYHUKOB, KDUTHYCCKH aHATU3HPOBATH MOTyYaeMyto HHOPMALHIO;

OOBSACHATH NPUHLIMIBI ACHCTBHSA MAIlWH, NPUOOPOB M TEXHUYECKUX YCTPOICTB, Pa3iMyaTb YCIOBHS X
0e30I1acHOTO MCIOJIB30BaHUS B IIOBCETHEBHOM KU3HU;

NPUBOIUTH IMPUMEPHl BKJIAJA POCCHUMCKUX M 3apyOeKHBIX YYEHBIX-(QU3HKOB B pa3BUTHE HayKd, B
00BSCHEHUE MPOLIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (HU3HMKE B MOBCEIHEBHOW JKU3HM JUIS o0ecneyeHns: 6e301acHOCTH
npu o0paleHny ¢ MpuOopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JUISi COXPAHEHHUS 30POBbS U COOJIONEHHS HOPM
HKOJIOTMYECKOT0 TIOBEJICHHS B OKpY>Karolleil cpere;

paboTate B Tpynne C BBIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJEH, IUIaHHUPOBaTh pPaboOTy TpYMIIb,
paluOHAaJIbHO pacrpeac/IsaTh 0053aHHOCTH U IJIaHUPOBATH ACATCIILHOCTh B HCCTAHAAPTHBIX CUTyalUAX, aA€KBAaTHO
OLICHUBATH BKJIAJI KAXKJIOTO U3 YYACTHUKOB IPYIIIEI B PELICHHE pacCMATPHBAEMOi IPOOIESMBI.

COJEPKAHUME YYEBHOI'O TIPEJJMETA
10 KJIACC

Pasnen 1. @u3uka U MeTOAbI HAYYHOI'0 NIO3HAHUS

®uznka — Hayka o mpupoze. HaydyHble MeToAbl MO3HaHUS OKpyXkaromero mupa. Ponb skcnepuMeHTa u
TEOPHH B MPOIIECCE MO3HAHUS PUPOJIBI. IKCIICPUMEHT B (hU3HUKE.

MonenupoBanue (GU3NUIESCKUX SIBJICHUNA U mporeccoB. Hayunbie runote3sl. Ou3ndyeckue 3aKOHbI U TCOPHH.
I'paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBHSI.

Pome m mecro ¢u3ukd B (QOPMHPOBAHMM COBPEMEHHOH HAy4yHOH KapTHHBI MHpa, B IPAKTUYECKOIl
eATEJIbHOCTH JTIOJIEN.

JHemoncmpayuu

AHaIIOroBBIe U MIUPPOBBIC H3MEPUTEIBHEIC TPUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBuxkeHue. OTHOCUTENBLHOCTh MEXaHUUYECKOTO ABIKeHUs. Cuctema otcuéra. Tpaekropusi.

[Tepemerienue, CKOpOCTh (CpeHssT CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MAaTepUATbHON TOUKH,
UX MPOEKIMH Ha OCH CHUCTEMBI KoopauHaT. CliojkeHHe MepeMeIeHIH U CII0KEHHEe CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TPSMOJIMHEHHOE JBWXKEeHHe. ['paduku 3aBHCUMOCTH KOOpIWHAT,
CKOPOCTH, YCKOPEHUS, yTH U TIEpEMENICHNs MaTepUaIbHOW TOUYKA OT BpEMEHHU.

CBoOoniHOe majieHne. Y CKOpeHne CBOOOHOTO M eHHUS.

KpusonuneitHoe aBuxeHue. JBrkeHHe MaTepUaibHON TOYKH MO OKPYXKHOCTH C MOCTOSHHOW MO MOMYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas ckopocTh. [lepwom um dactota oOpameHus. LleHTpocTpeMutensHOE
YCKODEHHE.

TexHuyeckue ycTpocTBa M MPAKTHUECKOE MPUMEHEHHE: CIHUIOMETp, IBUKEHHE CHApsIO0B, LIETMHbIE U
peMEHHBIE TIepeaayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WITIOCTPAls KHHEMAaTUYECKUX XapaKTePUCTHUK JIBUXKEHUSI.

[Ipeobpa3oBaHne IBMKEHUH C UCTIOIB30BAaHIEM MPOCTHIX MEXaHU3MOB.

ITaneHue Ten B BO3AyXe U B Pa3pesKEHHOM IIPOCTPAHCTBE.

Habnronenue nBmkeHus Tena, OpOIIEHHOTO TO YTIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHust cCBOOOTHOTO TaCHHS.



HanpasneHnue ckopocTy npH ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomel

M3y4eHue HepaBHOMEPHOT'O IBUKEHUS C LIEJIBIO ONIPEICICHUs] MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOIIGHUS MEXAy IyTSIMH, HPOMICHHBIMHM TEJNIOM 3a IIOCNIef0BaTelIbHbIE paBHbBIE
MPOMEKYTKH BpeMEHH NP PABHOYCKOPEHHOM JIBUKEHUU ¢ Ha4aJIbHON CKOPOCTHIO, PABHOM HYIIIO.

M3yuenune NBUKEHUS LIApUKa B BA3KOW KHUIKOCTH.

WzyueHne nBrrKeHUs Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpunnun otHocuTenbHOCTH ["anunes. IlepBblil 3akoH HetoToHa. IHEpLIManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuma. [puniun cymeprosummu cwi. Bropoi 3akoH HpeloToHa It MaTepHaabHON TOYKH.
Tperuii 3akoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3axoH BceMupHoro taroteHus. Cuina tsxectu. [lepsas kocMHuueckast CKOPOCTb.

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

Tpenne. Bunasl TpeHus (moxos, ckonpxeHus, kaueHus). Cuma TpeHus. Cyxoe TpeHue. Cuna TpeHHs
CKOJIBXKEHUS U cuia TpeHust nokost. Koagduuunent tperns. Cuiia cONpOTHBICHUS TIPH JIBIKCHUH TEJa B KHUIKOCTH
WK Ta3e.

[NocTynarensHoe 1 BpamarebHOE JIBIKEHNE a0COIIOTHO TBEPAOTO TeJa.

MOMEHT CHJIBI OTHOCHTENBHO OCH BpameHus. [1nedo cuibl. Y clioBHs paBHOBECHS TBEPOTO Tela.

TexHuueckue yCTPONHCTBA M MPAKTHYECKOE MPHMEHEHHE: MOAIIUINHHUKY, IBHXEHHE MCKYCCTBEHHBIX
CITy THHKOB.

Jemoncmpayuu

SIBnenue nHepIUN.

CpaBHeHHE MacC B3aUMOACHCTBYIOIINX TeJ.

Bropoii 3akoH HeroToHa.

W3mepenue cui.

CroxeHue cu.

3aBUCHMOCTbH CHJIBI YIPYTOCTHU OT JiehOpMaLH.

Hesecomocts. Bec Tena npu yckOpeHHOM NMOAbEME U NaJCHUU.

CpaBHEHHUE CHIJ TPEHUS MOKOS, KAUEHUS M CKOJIbXKECHUSI.

VYcnosust paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

Wzyuenne nrrkeHns Opycka 0 HAaKIIOHHOU TJIOCKOCTH.

HccnenoBaHue 3aBHCHMMOCTH CHJI YNPYTOCTH, BO3HHKAIOUIMX B INPY)KHHE M PE3MHOBOM 00pasie, OT HX
nIepopMarn.

UccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJla, UMEIOIIET0 OCh BPAILICHHUS.

Tema 3. 3aKonbl COXpaneHUs 6 MEXAHUKE

Vmmynec MaTepuanbHOW TOYKHM (TeNa), CHCTEMbl MaTEpHalbHBIX TOYEK. VIMIYyJIbC CHIBI M H3MEHEHHE
UMITyJbca Tea. 3aKOH COXPAaHEHH UMITyJIbca. PeakTUBHOE JBIKEHHE.

Pabota cribl. MOIHOCTD CHIIBL.

Kunernueckas sHeprusi MatepuaibHON TOUkU. TeopemMa 00 H3MEHEHHH KHHETHYECKOH SHEPIHH.

[Norennmanbuas sHeprus. [loTeHIManbHast SHEPTHs yHpyro 1eGopMUpOBaHHOW NpykuHBI. [loTeHIMatbHAsM
SHEpTUst Tena BOJIU3H MOBEPXHOCTH 3EMIIH.

[lorennumanbHple ¥ HENMOTEHIUANbHBIE CWIBL. CBs3b Pa0OOTHl HETMOTEHIMAIBHBIX CHJI C W3MEHEHHEM
MEXaHUYECKOW YHEPTUU CUCTEMBI TeNl. 3aKOH COXPAHEHHsI MEXaHUYECKOW YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckue yCTpPOHCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIA IUCTOJET,
JIBIDKEHHUE PaKeT.

JHemoncmpayuu

3aK0oH COXpaHEeHUs UMITYJIbCa.

PeaxTtuBHOE ABMKEHUE.

ITepexon mOTeHIIMATIFHON SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi

NzyueHne abcoOTHO HEYNPYTOTO yJiapa ¢ TIOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHNEM MEXaHWYeCKOW 3HEpIuu Tesa Ha NPUMEpE PacTsHKSHUs
PE3UHOBOTO KIyTa.

Pazgen 3. MoJsiekyasipHasi pu3uka 1 TEPpMOAMHAMHUKA
Tema 1. Ocro6bl MOIEKYNAPHO-KUHEMUYECKOU Meopul
OCHOBHBIE TOJIOXKEHHS MOJICKYJISIPHO-KHHETHYECKOW TEOPHHM W WX OMBITHOE 00OCHOBaHHME. bpoyHoBcKoe
nmewkenue. duddysusa. Xapakrep IBMKEHHS W B3aUMOACHWCTBHUS YaCTHIl BeIIecTBa. MOJETM CTPOEHHs Ta3oB,



JKUJKOCTE! M TBEPABIX Tl M 0OBSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3THX MoJeliei. Macca 1 pa3Mepbl MOJIEKYJI.
KomuuectBo Bemectsa. [locrossHHas ABorazapo.

Temnosoe paBHOBecue. Temneparypa u e€ nsmepenue. lllkana temneparyp Lienbcus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOIl TeOpUH HIealbHOTO Trasa.
AOGcomroTHas TeMIiepaTypa Kak Mepa cpeJHel KMHEeTHYeCKOW SHEprHU TEIUIOBOrO ABMIKEHHs 4acTHIl rasza. llkama
temneparyp Kenpsuna. ['a3oBrie 3akoHbL. YpaBHeHHEe MenneneeBa—Knaneipona. 3akon Jlanerona. M3omporieccs B
U/IealIbHOM T'a3€ C IMOCTOSHHBIM KOJIMYECTBOM BemecTBa. I'padudeckoe mpeacraBieHne M30MPOLECCOB: H30TEPMa,
n30Xx0pa, n3obapa.

TexHn4eckue yCTpOHCTBa M MPAaKTHIECKOE IPIMEHEHUE: TEPMOMETD, OapoMeTp.

Lemoncmpayuu

OmbITEL, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHWE BemecTBa, (oTorpadmm MOJEKYl OpPraHHYECKHX
COCIMHEHUN.

OnbiTel O 1UQQY3UH KUAKOCTEH U ra3os.

Monenp 6pOyHOBCKOTO ABHKEHHUSL.

Mogens onbita lTepHa.

OnbITHI, TOKa3bIBAIOLINE CYLIECTBOBAHNE MEXMOJIEKYISIPHOIO B3aUMOJIEHCTBUSL.

Monens, MIUTIOCTPUPYIOIIas IPUPOAY AaBJICHUS ra3a Ha CTEHKH COCya.

OTMBITHI, HIUTIOCTPHUPYIOIIUE YPAaBHEHHE COCTOSHUS HICABHOTO I'a3a, H30IPOIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

OmnpeneneHne Macchl BO3AyXa B KIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHHMH 00BEMa KOMHATHI, JABICHUS H
TeMIepaTypbl BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXly TapaMETPaMH COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounHamuku

TepMmonuHaMudeckas CHCTeMa. BHYTpeHHsSS SHEprus TEepMOAMHAMHYECKOW CHCTEMBl U CHOCOOBI €&
n3MeHeHns. KonmuecTBO TEIIOTHI M paboTa. BHyTpeHHss 3Heprus OJHOaTOMHOTO HJICalbHOrO rasa. Busl
TeIUIONepejaun: TEMJIONPOBOTHOCTh, KOHBEKIIMSA, H3JIydeHHE. YenbHas TeIIoéMKOCTh BemecTBa. KommuecTBo
TEIUIOTHI IIPH TeIIonepeaaye.

[Tonsitue 006 agmabatHOM mpouecce. IlepBblii 3akoH TepMoAMHAMUKHU. [IpuMeHeHHe NepBOro 3akKoHa
TEepMOIMHAMUKH K n3omnponeccaM. [ pagudeckas nHTEppeTanus padoTHI rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTuMoCTh MpOneccoB B MPUPOIE.

TermoBble MamumHBL. [IpUHOUMIBI OEWCTBHSA TETNIOBBIX MamMH. [IpeoOpa3oBaHWsl 3HEPIHMHM B TEIUIOBBIX
mammHax. Koaddumnuent monesnoro aeiictBus teroBoi Mammasl. Llukn Kapao u ero xosdduiment nonesnoro
JEUCTBHA. DKOJIOTHUECKHE TPOOIEMBI TEIIOIHEPT ETHKH.

TexHndeckue ycTpoiicTBa M NPAaKTUUECKOE NPUMEHEHHWE: JBUTATelIbh BHYTPEHHETO CrOpaHMs, OBITOBOH
XOJIOUIHHUK, KOHIUIHOHED.

JHemoncmpayuu

V3MeHeHne BHYTpEHHEI JHEpPruM Teda MNPH COBEPUICHHHM pPAa0OTHL: BBUIET HPOOKH W3 OYTBUIKM MOJ
JISWCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue dGupa B JIATYHHOU TpyOKe MyTEM TpeHus! (BUIEOEMOHCTpALHS).

V3meHeHne BHyTpeHHEH 2HEPTUH (TeMIIepaTyphl) Tela pH Terjionepeaadye.

OnbIT 10 auabaTHOMY PaCIIMPEHUIO BO3/IyXa (OMBIT C BO3YITHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, ABUTaTeNs BHYTPEHHETO CrOPaHMs, PEAKTUBHOTO ABHUTATEs.

Yuenuuecxuii sxcnepumenm, nabopamopmuie pabomoi

H3mepenne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezammnvie cocmoanun eeujecmea. azosvie nepexoowvl

[TapoobpazoBanne u koHAeHcauusi. McrapeHne u KumeHue. AOCOJIOTHAasE M OTHOCHUTENbHAs BIaKHOCTh
Bo3ayxa. HacwimeHHBIH map. YienbHas TeIuioTa HapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEpPaTypbl KUIEHHS OT
JIaBJICHUS.

Teépaoe teno. Kpucramindeckue u amMopQHbie Teia. AHHU3OTPOIUS CBOMCTB KpHCTawioB. JKumakue
kpuctasl. CoBpeMeHHBIe Marepuaibl. [lmaBneHWe W KpUCTaUIM3alUsA. YJAeldbHas TemoTa IJIaBJICHHS.
CyOnumarusi.

YpaBHeHHE TEIIOBOTO OaaHca.

TexHuueckue yCTPONUCTBA M NPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJlOpUMETD,
TEXHOJIOTHH MOJYUYEHUs] COBPEMEHHBIX MAaTEPUAIIOB, B TOM YUCIIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHBIX M1APOB.

Kunenue npyu NOHMKEHHOM JaBICHUU.

Crnioco0bl n3MEepeHHs BIAXKHOCTH.

Habnronenue HarpeBaHus U MJIABJICHUS KPUCTAJUINIECKOTO BEIECTBA.

JleMoHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

M3MmepeHne OTHOCUTENBHOI BIQXKHOCTH BO3IyXa.



Paznen 4. DaexkTponnmHaMmuka

Tema 1. dnexmpocmamuka

DnexTpuzanus Tea. DIeKTpruueckuii 3apsi. JBa Buaa sJIeKTpUUECKUX 3apaaoB. [IpoBOIHUKY, TUIIEKTPUKU
Y TIOJYTIPOBOJHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsa.

Bsammopeticteue 3apsimoB. 3akoH Kymnona. TodewHbIit 3neKTpHYECKH 3apsn. OIEKTPHYECKOoe IIOJe.
Hanpsox€HHOCTB 3iIeKTprdecKoro Noist. [IpHHINI cyTepHo3nuIine SIeKTPIHYeCKUX mojei. JINHuN HanpsHKEHHOCTH
3IEKTPHUYECKOTO MO,

Pabora cun anekrpoctatndeckoro noist. [lotennuan. Paznocts motennuanos. [IpoBOTHUKY U OHAIEKTPUKT
B DIIEKTPOCTATHUECKOM ToJIe. JnaiekTprdeckas IpOHHIAeMOCTb.

OnexTpoéMkocTh. KoHmeHcaTtop. DJEKTPOEMKOCTH IDIOCKOTO KOHACHCATOpa. OHEPrHs 3apsKCHHOTO
KOHJICHCATOopa.

TexHUYeCcKHe YCTPOUCTBA U MPAKTHYECKOE MPUMEHEHHE: IEKTPOCKOI, dJIEKTPOMETP, IIEKTPOCTaTUIECKAs
3aIUTa, 32a3EMIICHHE JICKTPOIPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN ammapar, CTPYHHBIN MPUHTED.

JHemoncmpayuu

VY CTpOICTBO U NPUHLIUIL ACUCTBUS JIEKTPOMETPA.

B3aumoneiicTBrue HANEKTPU3OBAHHBIX TEJ.

DJNeKTpUIEecKoe MoJIe 3apsHKEHHBIX TEL.

[IpOBOIHUKH B AIEKTPOCTATUICCKOM IIOJIE.

DneKTpocTaTHYeCcKast 3aliTa.

JIV3IICKTPUKH B AIEKTPOCTATHICCKOM TIOJIE.

3aBHCHUMOCTH ANIEKTPOEMKOCTH IIOCKOTO KOHIIEHCATOpa OT IUIOMIAAN IUIACTHH, PACCTOSHUS MEXIy HAMH H
JIUDJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT'0 KOHAEHCaTopa.

Yuenuueckuu sxcnepumenm, rabopamopHoie pabomol

Nsmepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstii Inekmpudeckuii mox. Toku 6 paznuunvix cpeoax

DNEeKTpUUECKUd TOK. YCIIOBUSI CYIIECTBOBAaHUS JJIEKTpUUeckoro Toka. Mctounuku Toka. Cuma Toka.
TlocTosiHHBIH TOK.

Hamnpsoxenue. 3akon Oma 1715 yyacTKa LETH.

DJNeKTpUIEcKoe COMPOTHBICHHE. Y AeTbHOE COMPOTUBICHHE BemecTBa. [locnenoBarenbHoe, MapauieabHoe,
CMEIIaHHOE COCTUHECHUE TIPOBOTHIUKOB.

Pabora anexrpuueckoro Toka. 3akoH [xoynsa—JleHia. MOITHOCTB AIIEKTPHYECKOTO TOKA.

ONEeKTPONBIKYIAs CHJIa W BHYTPEHHEE COIpPOTHBICHHE WMCTOYHMKA TOKa. 3akoH Owma UIs TOJHOM
(3aMKHYTOI) 2neKTprdeckoi 1ienu. KopoTkoe 3aMbIKaHue.

DNeKTPOHHAsS TPOBOAUMOCTH TBEPIBIX METAJIOB. 3aBUCUMOCTb COMPOTHUBIICHHUSI METAJIJIOB OT TEMIIEPATYPHI.
CBepX1npoOBOAUMOCTb.

DNeKTpUUecKuii TOK B Bakyyme. CBOWCTBA DJIEKTPOHHBIX MyYKOB.

IMonmympoBonuuku. Co6cTBEHHAs U IPUMECHAs MPOBOAUMOCTH TONTYyIPOBOAHUKOB. CBOMCTBa P—N-Iiepexoa.
[TosrynpoBOAHUKOBEIE PUOOPHI.

ONEeKTpUYECKH TOK B pPacTBOpPaxX H PACIUIABaX OJIIEKTPOIUTOB. ODIEKTPOIUTHYECKAS TUCCOIHAIUS.
DNEKTPOIIH3.

DnexkTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECAaMOCTOATENbHBIHN pa3psa. Monnus. [lnasma.

TexHUUECKUE YCTPOUCTBA U MPAKTUIESCKOE MPHUMEHEHHE: aMIIepMETP, BOIBTMETP, PEOCTAT, HICTOYHUKH TOKA,
JJIEKTPOHArpPEeBaTENbHBIE TPUOOPEI, AIEKTPOOCBETUTEIBHEIC MPHOOPH, TEPMOMETP COIPOTHBIICHUS, BaKyyMHBIN
JTHOJI, TSPMHUCTOPBI U (POTOPE3UCTOPHI, TOTYIPOBOHUKOBBIH AHO, TaIbBaHUKA.

JHemoncmpayuu

N3mepenue cuitbl TOKA U HATIPSIKSHHUS.

3aBUCUMOCTD COTIPOTUBIIEHUS IIMIMHAPUIECKUX MMPOBOJHUKOB OT JJIMHBI, TUIONIAIA TIOTIEPEYHOTO CEUCHUS U
MaTtepuana.

CMemaHHOe COeTMHEHUE TIPOBOTHUKOB.

IIpsiMmoe n3MepeHue INEeKTPOABIKYIIEH cuiibl. KOpoTkoe 3aMblkaHue rajbBaHUUECKOIrO dJIEMEHTa U OLEHKa
BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTD COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIUMOCTD AJIEKTPOJIUTOB.

HckpoBoii pa3psia v NpoBOAUMOCTh BO3/AyXa.

OIHOCTOPOHHSISI MPOBOJIMMOCTD JTUOJA.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomoi

N3yuenune cMemaHHOTO COSTMHEHUS PE3UCTOPOB.

M3mepeHne 3NeKTpOIBIKYIIEN CHITBI HICTOYHHWKA TOKA M €T0 BHYTPEHHETO COMPOTHUBIICHUS.

HaGmonenue snexktponusa.



MexknpeaMeTHbIE CBS3H

Wzyuenne kypca ¢usmku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C Y4ETOM COJEpIKATEIbHBIX
MEXKIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XMMUH, reorpaduu u TEXHOJIOTHH.

Mesicnpeomemuvle nousamus, CBSI3aHHbIE C M3YYEHHUEM METOJOB HAyYHOTO IIO3HAHMSA: SBJICHUE, HAYYHBIH
¢axT, rumnoresa, (u3MUeckas BEJUUWHA, 3aKOH, TEOPUs, HAOJIOJEHHE, DKCIIEPUMEHT, MOJECIUPOBaHHE, MOECIb,
U3MEpEHHE.

Mamemamuxa: pelIeHHe CHCTEMBl ypaBHEHUH, MHeWHas (QyHKOWA, mapadona, rumnepOoia, ux rpapukd u
CBOMCTBA, TPUTOHOMETPUUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPHI M MX MPOEKIMU HA OCH KOOPHWHAT, CI0)KEHHE BEKTOPOB.

buonocus: MexaHWYecKoe [BIDKEHHE B JKMBOM mpupone, anddysus, ocMoC, TEMIO0OMEH >KHBBIX
OPTaHU3MOB (BHIBI TEILIONEPEIAuH, TEIIOBOE PABHOBECHE), IEKTPHUUCCKHE SIBICHUS B )KHBOW IPHPOJIC.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELECTBA, MOJISIpHAs Macca,
TEIJIOBBIE CBOWCTBA TBEPIBIX TeJ, )KUAKOCTEH M Ta30B, JCKTPUUYECKUE CBOICTBA METAILIOB, JIEKTPOJUTHYECKAS
JICCOLMAINS, TAIbBAaHUKA.

T'eocpagus: BIaxHOCTb BO31yXa, BETPHL, OApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHWE JABW)KEHHH C WCIOIb30BAHMEM MEXAHU3MOB, Y4YET TPEHHS B TEXHUKE,
MOAIIMITHUKH, MCIOJIb30BaHNE 3aKOHA COXPAaHEHUsI MMITyJIbca B TEXHHKE (pakeTa, BOZOMET M JpyTrHe), IBUraTeib
BHYTPEHHETO CTOpaHWs, MapoBas TypOHHA, OBITOBOM XOJOIWIBHUK, KOHIWIMOHEP, TEXHOJOTHH IOIydCHHS
COBPEMCHHBIX MaTE€pPHAJIOB, B TOM 4YHCJIE HAHOMAaTEpPHAJIOB, W HAHOTEXHOJIOTHH, 3JIEKTpPOCTaTHYECKas 3allnTa,
3a3eMJICHHE  BJIEKTPONPHOOPOB,  KCEPOKC, CTPYHHBIM  NpPUHTEP, 3JICKTPOHATpEBATENbHBIE  HPUOOPHI,
3JIEKTPOOCBETHTENBHBIE IPUOOPHI, TATbBAHMUKA.

11 KJIACC

Pasnen 4. DiexkTpoamHaMmuKka

Tema 3. Maznumnoe none. IneKmMpoMazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuTHL. B3auMopeiicTBHEe MOCTOSHHBIX MarHuTOB. MarHuTHoe mnose. BekTtop mMarHuTHOU
uHAyKIuA. [IpUHOMN CyNepHo3WlMd MAarHUTHBIX mTojeid. JluHuu wMarHutHOM wHAYknuM. KapTuHa IUHMIA
MAarHMTHOM MHIyKIUH OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHoe noje NpoBOJHUKA ¢ TOKOM. KapTuHa NMHMNA MHAYKIMH MarHUTHOTO MOJIS JUIMHHOTO HPSMOIO
MPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOAHMKA, KaTyWIKH ¢ TokoMm. OmbIT Opcrena. BiaumopeiicTBue
MIPOBOAHHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HallPaBIICHUE.

Cuna JlopeHua, e€ MoLyJib M HamnpasicHHUE. J[BH)KEHUE 3apsHKEHHOW YacTHIbI B OJHOPOJAHOM MarHUTHOM
nonie. Pabota cunsl Jlopenma.

SIBieHNe >IEKTPOMArHUTHONW MHAYKIMH. [IOTOK BEKTOpa MarHUTHONW MHAYKIUH. DIEKTPOABIKYIIAs CHIIA
WHAYKIMHA. 3aKOH IEKTPOMarHuTHON nHAyKInn Papajes.

BuxpeBoe anekTpudeckoe Tone. DNEKTPOABMKYIIAs CuUja WHAYKIHH B TPOBOJHUKE, JABIKYIIEMCS
MOCTYyNaTeNlbHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

IIpasuio JleHna.

MNHayKkTUBHOCTE. SIBIEHUE CAMOMHAYKLUHU. DIAEKTPOABMKYIIAs CUJIa CAMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISl KATYLIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJeE.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHuThbl, 3JIEKTPOMAarHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTENH JIEMEHTAPHBIX YaCTHL, UHAYKLIMOHHAS M1€Yb.

JHemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE DJIEKTPOHHOTO MyYKa MarHUTHBIM TTOJIEM.

JIvHUY UHIYKITUY MarHUTHOTO TTOJIS.

B3aumoznelicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cuna Ammepa.

HewictBue cuinbl JIopeHIIa Ha HOHBI JIEKTPOJIMUTA.

SIBneHue 371eKTPOMAarHUTHON UHYKIUH.

IIpaBuio Jlenua.

3aBUCUMOCTBD 3JIEKTPOJIBIXKYILIEH CHIIBI HHAYKIIUH OT CKOPOCTH U3MEHEHHSI MAarHUTHOT'O MOTOKA.

SIBneHue caMOMHIAYKIUH.

Yyenuueckuu sxcnepumenm, rabopamopHvie pabomol

M3yueHne MarHUTHOTO TIOJIST KATYIIIKHA C TOKOM.

HccnenoBanue neWCTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBICHUS IEKTPOMArHUTHOW WHIYKITHH.



Pazgen S. KoneGanus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHBLE KOIEOAHUA

KonebatenpHas cucrema. CBoOoaHBIE MexaHW4eckue KoiyeOanus. ['apmoHmueckue koiebanus. Ilepuon,
4acToTa, amIuiuTyaa u (asza koneGanmil. [IpyXMHHBIH MasTHUK. MaTeMaTH4YeCKUi MasTHUK. YpaBHEHHE
rapMOHHMYECKUX KojeOanuil. [IpeBpaiienne sHEpriuy IpH rapMOHUYECKUX KOJIeOaHUsX.

Konebarenprblii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHWS B HICAIFHOM KOJeOaTeIHHOM
KOHType. AHaNOTUsl MEXIy MEXaHWYECKUMH U 3JICKTPOMAarHUTHBIMK KoneOaumsmu. Popmyna TomcoHa. 3akoH
COXpaHEHHMs SHEPTHH B UICATLHOM KOJICOaTEIbHOM KOHTYpE.

[IpencraBnenne o 3aryxarommx KoiecOaHMsAX. BbIHyXIeHHbIE MexaHWUeckue KoieOaHus. Pe3oHaHc.
BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMs.

Ilepemennsrii Tok. CHHYCOMOANBHBIN IIEPEeMEHHBIH TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIDIUTYIHOE U
JiefcTByOIIee 3HAUCHHUE CHIIBI TOKA U HAIPSKESHMUS.

Tpanchopmatop. [IpousBoacTBo, nepeaaya 1 NOTpedICHUE NEKTPHUUECKOH IHEPTHH. DKOJIOTHUECKHE PUCKH
IIPU IPOU3BOJICTBE JIEKTPO3Heprun. KynpTypa HCIOIb30BaHuUs 3JIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HU.

TexHnueckue ycTpoHCTBa U MPaKTUUECKOE MPUMEHEHHUE: 3JIEKTPUUECKUI 3BOHOK, TeHepaTop MepeMEHHOro
TOKa, TMHUY 3JIeKTporepeaay.

JHemoncmpayuu

HccnenoBanne mapaMeTpoB KoneOaTeIbHOM cUCTeMBI (TIPYKUHHBIHN WIH MaTeMaTHISCKII MasSTHHK).

HabmoneHune 3aTyxaromux KoJaeOaHHH.

HccrnenoBanne CBOWCTB BBIHYKACHHBIX KOJICOaHUH.

Habmonenne pe3onaHca.

CB0OOIHBIE HIIEKTPOMAarHUTHBIE KOJIEOaHN.

OcrnuyutorpaMMbl  (3aBUCHMOCTH CHJIBI TOKa M HAOpsOKEHHS OT BPEMEHH) Ui 3JIEKTPOMAarHUTHBIX
KoseOaHui.

Pe3onaHc npu nocuenoBaTeIbHOM COEIMHEHNH PE3UCTOPA, KAaTYIIKU HHIYKTUBHOCTH M KOHAEHCATOPA.

Monens TUHUM AIIEKTPOIepe1auH.

Yuenuuecxuil sxcnepumenm, nabopamopnuvie pabomol

HccnenoBanue 3aBUCMMOCTH IIepHO/ia MalbIX KojeObaHuil rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanne mepeMEHHOTO TOKa B IIEMH M3 ITOCIEJOBAaTEIbHO COCIMHEHHBIX KOHAEHCATOPA, KATYIIKA U
pesucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE G0JIHb

MexaHn4ecKe BOJHBI, yCIOBUS pacnpocTpanenus. [lepron. CKopocTh pacpoCTpaHEHHs M IJIMHA BOJIHBI.
[Tonepeunsle n npoxoabHBIE BOMHEL MHTEpdepenus u qudpakuus MeXaHHIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota Tona. TeMOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJIHBL. YCIOBHS H3JIy4EHHUS OJJIEKTPOMAarHUTHBIX BOJNH. B3auMHas opHeHTaIus
BekTopoB E, B, V B snexrpomarauTHOi BosHE. CBOMCTBA AIEKTPOMATHUTHBIX BOJH: OTPa)KEHUE, MPETOMIICHUE,
nossipusanyst, 1udpaxiys, tHTepdepenius. CKOpocTh 3JI€KTPOMArHUTHBIX BOJIH.

[IIkaxa aeKTpOMarHUTHHIX BOJH. [IprMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpuHIMIBI pagUOCBA3U U TeNeBUACHU. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaroIiei cpebl.

TexHn4eckne yCTpOWCTBA M NPAKTUYECKOE NPHMEHEHHE: MY3bIKaIbHbIe WHCTPYMEHTHI, yJIbTPa3ByKOBas
JIMarHOCTHKA B TEXHUKE U MEIWIIMHE, pajap, paaHoNpUEMHHIK, TEIEBU30D, aHTeHHa, Teaedon, CBU-mneus.

Jlemoncmpayuu

O6pazoBaHue 1 pacrpoCTpaHEHUE MOMEPEYHBIX U MPOJIOIBHBIX BOJIH.

Konebumromieecs Teno kak HICTOYHUK 3BYKa.

Habnronenue oTpaskeHUs ¥ IPETOMIICHHSI MEXaHHYECKHUX BOJIH.

HaGumonenue unrepdepeHunn U qudpakini MEXaHUIeCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BEICOTHI TOHA ¢ aMIUIMTYAON M YaCTOTOH KOJIeOaHUH.

HccrnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXeHHE, MpENOMJICHHUE, MoJisipu3aius, nudpakmus,
UHTEpEepEHIHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuHeliHOE pacHpoCTpaHEHHE CBeTa B OAHOpoAHON cpere. Jlyd cBera.
Toue4yHbIi HICTOUHHK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpaskeHus cBeTa. [locTpoeHne n300pakeHNH B TUIOCKOM 3€pKaJle.

[Ipenomnenue cBera. 3akoHBI NPEJIOMIICHHS cBeTa. AOCONIOTHBIM TOKa3aTenb mpesomieHus. llosHoe
BHYTpEHHee oTpakeHue. [IpenenpHblil yroy HOJHOTO BHYTPEHHETO OTPaXKEHHUSI.

Hucrniepcus ceera. CitoxxHBIN cocTaB Oenoro cBeta. LlBer.

Cobuparomniie u paccenBaromye JUH3BL. ToHKas nrH3a. POKyCHOE pacCTOSIHHE W ONTHYECKas CHila TOHKOU
muE3el.  IlocTpoeHne wu3o0pakeHMH B COOMPAONIMX M paccenBalOmuX JiMH3aX. PopMmyna TOHKOW JIMH3EL
VYBenunueHune, 1aBaeMoe JIMH301.



[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON OIITHKH.

BounHoBas ontuka. MaTepdepenius cera. KorepeHTHBIC HCTOUHUKH. Y CIIOBHS HAOJIIOAEHHUS MAKCUMYMOB U
MHHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT JIBYX CUH(]A3HBIX KOrePEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. Judpakunonnas pemérka. YciioBue HaOIIOICHUS TIIaBHBIX MAaKCUMYMOB TIPH NaJeHUU
MOHOXPOMaTHYECKOTO CBETa Ha AU(PPAKIHOHHYIO PEHIETKY.

Ilonsipuzanus ceera.

TexHndeckue ycTpoilcTBa W TNPAKTHUECKOE IPHMEHEHHE: OYKHM, JIyna, (oToammapar, MPOCKIMOHHBIH
anmnapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS OINITHKA, TU(PPAKIIMOHHAS PEMIETKA, TIOJIIPOH.

Lemoncmpayuu

[IpsaMonmHeHOE pacTIpoCTpaHEHNE, OTPAXKEHHE U IIPeOMIIeHUE cBeTa. ONTHIecKre IpruOOpHI.

ITonnoe BHyTpeHHEE oTpaxeHue. Monenb cBeToBoaa.

HccnenoBaHue cBOMCTB M300paKCHUI B JINH3AX.

Monenu MUKpOCKOIa, TEJIECKOTa.

HaGumonenue untepepeHnm cBera.

HabGmonenue audpakuuu cera.

HaGmonenue aucrnepcuu ceeTa.

ITosyuenue ciekTpa ¢ HOMOIBIO TPU3MBIL.

[omyyenne ciekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEIETKH.

Habmronenne nossipu3aniy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

W3mepenne mokasaTens MpeloMIICHHUS CTEKIIA.

HccrnenoBanne CBOWCTB M300paXCHUH B TMH3AX.

Habnronenue qucrnepcuu cBera.

Pa3gen 6. OcHOBBI cielUAIBLHON TEOPHH OTHOCHTEIBHOCTH
I'panunbl NpUMEHUMOCTH KJIaCCUYECKOW MexaHukH. IlocTynarel cnenuanbHOW TEOPUH OTHOCHUTEIbHOCTH!
MHBapUaHTHOCTh MOJYJIS CKOPOCTH CBETa B BaKyyMe, IPUHIIUII OTHOCUTEIFHOCTH DHUHINTEHHA.
OTHOCHUTEIBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpallleHUE AJTHHBIL.
OHeprus ¥ UMITyJIbC PENATUBUCTCKON YaCTHIBL.
CBsI3b MaccChl C SHEPTHEN M UMITYIbCOM PENATUBUCTCKON YaCTHUIIBI. DHEPTHs TOKOS.

Pasnen 7. KBanToBasi puznka

Tema 1. Dnemenmovl K6anmosou onMUKU

®oronsr. opmyna [Inanka cBs3u YHEPTUU POTOHA C €r0 YACTOTOH. DHEPTHUSI H UMITYJIBC (POTOHA.

OtkpbiTie u uccienopanue ¢Gorodrpdexra. Onvitel A. I'. CronetoBa. 3akoHbl portoaddexra. YpaBHeHue
Duinmreitna g porosddexra. «KpacHast rpanuiay Gotosdderra.

Hasnenue ceera. Onbitel I1. H. JleGenera.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4ecKue yCcTpoicTBa M MpaKTHYECKOE MpUMeHeHHe: (OTodIEeMEHT, (JOTOJaTUHK, COIHeuHast Oarapes,
CBETOIHOJ.

Jlemoncmpayuu

®doTo3¢ ekt Ha ycTaHOBKE C IMHKOBOM IIIACTHHOM.

HccrnenoBanne 3aKOHOB BHEITHETO POTOAPPeEKTA.

CBeroauon.

ComneuHas OaTtapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -dactuil. [lmaHeTapHas Mojelb aTtoma.
[Mocrynarsl bopa. U3nyuenune u nornomienrne GOTOHOB NPH HEPEX0e aToMa C OJIHOTO YPOBHS SHEPTUH Ha JPYTOil.
Bunsl ciextpoB. CriekTp ypoBHEH 3HEpruy aToMa BOAOPOAA.

BomHoBble cBoiicTBa yactuil. Bonbl ne bpoiins. KopnyckynsipHO-BOJIHOBOM Tyannu3M.

CrioHTaHHOE ¥ BEIHY)KJICHHOE H3IyUICHHE.

TexHnueckue ycTpoWCTBa M NPAaKTHYECKOE NPUMEHEHHWE: CHEKTPaIbHBIH aHauu3 (CIIEKTPOCKOI), Jasep,
KBaHTOBBII KOMIIBIOTE.

Jlemoncmpayuu

Monens ombiTa Pesepdopra.

Onpeznenenue ATMHBI BOJIHBI Ja3epa.

HaOmroneHne TMHEHYATHIX CHIEKTPOB M3y YEHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenne muHeR4aToro CrexkTpa.

Tema 3. Amommnoe aopo



OKCIIEPUMEHTHI, JO0KA3bIBAIOIIUE CIOXKHOCTh CTpoeHHs sapa. OTKpeITHE pPagUOaKTUBHOCTH. OTMBITHI
Pesepdopaa no ompezneneHuio cocraBa pajdoakTHBHOTO u3nydeHusi. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHus..
BnusiHue paguoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA M HelTpoHa. HyknoHHas Mozens sapa [eitsenoepra—lBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M3otomsl.

Anpda-pacnian. DIEKTpOHHBIA W MO3UTPOHHEBIN Oera-pacman. ['amma-m3mydeHue. 3aKOH PaguOaKTUBHOTO
pacmaga.

OHeprusi CBsA3U HYKJIOHOB B sizpe. SnepHbie cuibl. JlehekT Macch sapa.

SlnepHble peakuuu. [lenenue u cCUHTE3 s1A€EP.

Anepubiit  peaktop. Tepmosmepnsrii cuaTe3. [IpoOmeMBI W MEPCIEKTUBBI  SACPHOH IHEPTETHKH.
DKOJIOTHIECKNE ACTIEKTHI SIIEPHON SHEPTETHKH.

OneMeHTapHbIe YacTULBL. OTKpBITHE TO3UTPOHA.

Merto/ bl HAOMIOEHHS ¥ PETHCTPALINY HJIEMEHTAPHBIX YaCTHII.

OyHnameHTanbHbIE B3anMOAeUCTBUS. ENMHCTBO (M3HYeCKOi KapTHHBI MHpA.

TexHnueckue ycTpoHCTBa M MPAaKTUYECKOE NMPUMEHEHHE: JO3UMETp, kKamepa BuibcoHa, saepHBIN peakTop,
aToMHas bomoa.

JHemoncmpayuu

CYETYMK HOHN3UPYIONIUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

HccrnenoBanne TpekoB YacTHII (TI0 TOTOBBIM (POTOTpadHsIM).

Pasnea 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3MKHU

Oransl pa3BUTHS acTpoHOMHH. [IpuKiIagHOe 1 MUPOBO33pEHUYECKOE 3HAYCHNE ACTPOHOMUH.

Bup 3Bé3nHoro HeOa. Co3Be3aus, SpKHe 3BE3/bI, INIAHETHI, UX BUIMMOE JIBHKECHHE.

CostHeuHas cucTema.

Conune. ConHeuyHast akTHUBHOCTh. Mcrounmk »sHepruum ConHua u 3BE3A. 3BE3ABI, HUX OCHOBHBIC
XapaKTepUCTUKU. JlmarpamMma «CHEKTPaJbHBIM KJIacC — CBETHUMOCTBY». 3BE3AbI IVIABHOW MOCIEIOBATEIBHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTb» JJIsi 3BE3J TJIaBHOW IOCIIE0BATEIbHOCTH. BHYyTpeHHee CTpoeHHEe 3BE3L.
CoBpeMeHHbIE TPEICTABICHHS O MPOUCXOXKACHUH U 3Bomonnu CoaHLa U 3BE31. ODTalbl )KU3HH 3BE3 .

Mnineunsiii [lyte — Hama Ianaktuka. Ilonoxenue u amwxkeHue Connua B [amaktuke. THIbl rajakTHK.
Pagnoranaktuky u kBazapbl. UEpHbIE OBIPHI B A4pax ragakTHK.

Bcenennas. Pacmpenne Bceemennoit. 3akon Xa06ma. Pas0Oeranue ramaktuk. Teopus Bompmoro B3pbiBa.
PennkroBoe n3nydeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuuecxue nabniooenus

HabnroneHust HeBOOPY)KEHHBIM TJIa30M C MCHOJIb30BAHHEM KOMITBIOTEPHBIX MPHIIOKEHUN IS ONpEeIICHIS
MOJIOXKEHHSI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qust CeBepHOTO MOIyIIapHs U SIpKHe
3BE3/BL.

Ha6monenus B Teneckon JlyHsl, uianeT, Maeanoro Ilytu.

Odo6maoIee NOBTOPeHHE

Ponb Qu3nkm m acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHMYECKOM, COIMANbHOW M ITHYECKOH cdepax
JIeITEIIbHOCTH YEeJIOBEKa, POJb M MECTO (PU3MKM M acCTPOHOMHM B COBPEMEHHOW HaydHOW KapTHHE MHpA, POJb
¢usmueckoit Teopur B HOpMUPOBAHUHN HPENCTABICHUH O (PU3HMUECKOI KapTHHE MHPA, MECTO (PU3NUECKON KapTHHBI
MHpa B 00IIEM PSTY COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBA3H

N3yyenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce ocCylIeCTBISIETCS ¢ y4ETOM COZAEpIKaTeNbHBIX
MEXKIPEIMETHBIX CBSI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHamus, CBI3aHHBIE C W3yUYEHHEM METOJOB HAyYHOI'O MO3HAHUS: SIBICHHE, HAyYHBIN
(hakT, runoresa, (gusnyecKkas BENWYHHA, 3aKOH, TEOPHs, HAOJIOACHHE, HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJEINb,
U3MEpEeHHe.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHHH, TPUTOHOMETPUYECKHE (QYHKIMU: CHHYC, KOCHHYC, TaHI'€HC,
KOTAHT'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIHMU HAa OCU KOOPAUHAT, CIOXKEHUE
BEKTOPOB, IPOM3BOJIHBIC BJIEMEHTApHBIX (YyHKIMH, NMPU3HAKK MOJO0MS TPEYTrOJILHUKOB, ONpEAeJICHHE IUIONIAH
IUIOCKUX (GUryp 1 00BbEMa Tell.

Buonozus: snextpuueckue SBICHHUSA B JKUBOM INpHpOAE, KoyeOaTelbHBIE ABWKEHHS B KHBOW NPHUPOE,
OINTUYECKUE SIBIICHUSI B )KUBOM NPHUPOJIE, JEHCTBUE paflnuali Ha XKUBbIE OPTaHU3MBI.

Xumus: CTpOeHHE aTOMOB M MOJIEKYJI, KPHUCTAIMUECKasl CTPYKTypa TBEPABIX TEJ, MEXaHU3MbI 00pa30BaHUs
KPUCTAJIIMYECKON PEIIETKH, CIIEKTPAIbHbIN aHAJIN3.

TI'eocpaghua: MarHUTHBIE TONIOCA 3€MIIM, 3aJIEKM MAarHUTHBIX Py, (OTOCHEMKA 3€MHOM IMOBEPXHOCTH,
[IpeICKa3aHue 3eMJIETPSICEHUM.



Texnonozus: NUHUKA QJICKTpOIICpEeaady, IreHepaTop MEPEMCHHOI'O0 TOKa, 3JICKTPOABUIATCIIb, MHAYKIHMOHHAA
Ine4b, panap, paﬂI/IOHpI/IéMHI/IK, TCJICBU30pP, aHTCHHA, Teﬂe(l)OH, CBq-He‘{b, HpOCKHI/IOHHHﬁ armapar, BOJIOKOHHAas
OIITHKA, COJTHCYHAas 6aTapeﬂ.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauuyecTBo yacoB
Ne i/ HaumeHoBaHue pa3aesioB U TeM K I DJieKTpoHHbIEe (I (ppoBHIE)
B NPOrpaMMbI Bcero p;’g‘::::ﬂ]’““e p;) ;::::qem"e oOpa3oBaTe/ibHbIE pecypchl
Paznea 1. PU3UKA U METOJAbI HAYUHOTI'O ITIO3HAHMUS
11 ®u3nKa U METO/Abl HAYYHOTO TO3HAHUS 2 bubmmorexa LHOK
' AAbL Hay https://m.edsoo.ru/7f41bf72
Hroro mo pazmery 2
Pa3gen 2. MEXAHHUKA
bubnnorexa [IOK
21 Kunemaruia ° https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
2.3 3aKOHBI COXPaHCHHS B MCXAHHKE 6 1 1 https://m.eds00.ru/7f41bf72
Htoro 1o pasaeny 18
Pazgen 3. MOJIEKYJIAPHASA ®U3UKA 1 TEPMOANHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 Bubmmorexa [IOK
' TEOpHU https://m.edsoo0.ru/7f41bf72
bubarorexa [TOK
3.2 OCHOBEI TEpMOMHAMHICH 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbIe COCTOSIHUS BEIECTBA. 5 Bubnnorexa [IOK
' Da30BbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznea 4. IJJEKTPOAUHAMUKA
Bbubnuoreka [IOK
41 DeKTpocTaTHKa 10 ! https://m.edsoo.ru/7f41bf72
42 IlocTosAHHBIM 3nekTprudyecKuii ToK. TOKHU B 12 1 Bubmmorexa IIOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 3
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11 KJIACC

KoJinuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB U TeM (uudposbie)
n/n NpOrpaMMbl Bceero Koutpoabnbie pakTuyeckue o0pa3oBaTebHbIE
padoThI padoThI pecype
Paznea 1. JJEKTPOOANHAMUKA
11 MarsuTHoe noje. DIeKTpOMarHuTHast 11 1 3 Bubnuorexa [JOK
HHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHBI
21 MexaHuyecKre U 3JEKTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
KoJIeOaHuUs https://m.edsoo.ru/7f41c97c
2.2 MexaHHUYECKHE U 3JIEKTPOMArHUTHBIE BOJIHBI 5 1 ﬁgg;?;;;i;iiﬂljﬂ f41c97c
23 Onriica 10 3 ﬁﬁlr?i?/(?ﬁ?eﬁiﬁf/wmwn
Hroro mo pazmery 24

Pasznen

3. OCHOBBI CIELIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIIEIUANTBHON TEOPHUH 4 1 Bubnmorexa ITOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazmery 4
Pa3zgen 4. KBAHTOBASI ®PU3UKA
. Bubnmorexa ITOK
4.1 D1eMeHThI KBAHTOBOM OIITUKHU 6 https://m.eds00.ru/7f41c97¢
Bbutnuorexa IIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
Bbubnaunoreka [JOK
4.3 ATomHOE A1pO 5 https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazpeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU 1 ACTPOPU3NKHU

Bbubnauoreka [JOK
51 DJIeMEeHTBl aCTPOHOMUU U acTPOPU3NKI 7 1 https://m.edsoo.ru/7f41c97c
HWroro 1o pazaeny 7
Pa3zgen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6006maroIee MOBTOPEHUE 4 buGimorexa LOK

https://m.edsoo.ru/7f41c97¢c
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Wroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBo yacoB BocnuTaTenpHelil MOTEHIMAT YpoKa
Hposepou JJIeKTPOHHbIE
HbIe
Ne ara ugposbie
HaumenBanue TeMbl ypoka Kontpoa padotel/I1 A upp
n/n Bcero bHDBIE H3y4YeHHusI 00pa3oBaTeIbHBI
padoThI paxtuiec e pecypchl
KHe
padoTsI
Bocnuranue nHTEpeca K yU4CHHIO, K
porieccy Mo3HaHus (CIIocoOb
®u3nka — HayKa O MPUpPO/IE. bubaunoreka [JOK CO3/aHus U MOJAJIEp)KaHUsI UHTEPECa,

HaquLIe METOIBI ITIO3HAHUS 1 https://m.edsoo.ru/ aKTUBU3AIMY NTO3HABATEIbLHON
OKPYXaromero Mupa ff0c32e2 JesTeIbHOCTH yuanuxcs). Popma
peanu3aiuu: npaBuia kabuHera
®opMUPOBaHUE YMEHUM U HABBIKOB
OpTaHW3aIlMd  YYalOINMHCS  CBOCH
JeSITeTbHOCTH (opranmanus
Poub u MecTo Gu3uKu B Butmorexa LIOK CaMOCTOSTENIFHOW pabOTHl yYaIHXCs,
(hopmupoBaHUH COBPEMEHHOI 1 https://m.edsoo.ru/ cOOIO/ICHIE TEXHUKU O€30MacHOCTH H
Hay4HON KapTHHBI MUpA, B ff003.366. ' TUTUEHUYECKUX IIPAaBUJI, CBS3aHHBIX C
MPAKTUYECKOH JeITeTbHOCTH JTIOICH OCaHKOW W opraHuzanueid pabouero
MecCTa) uepe3 3/0poBbecOeperaronue
TEXHOJIOTHH
BocnuTanue uHTepeca K y4eHuIo, K
M MpoIeccy Mo3HAHUS (CIIOCOOBI
XaHUYECKOE JIBI)KEHUE.
N cokoe 1 cHHC Bbubnunorexka [JOK CO3JlaHMs U TIOAJACpKaHUs HHTEpeca,
OTHOCUTENBHOCTh MEXaHUYECKOTO ) .
1 https://m.edsoo.ru/ aKTUBU3AI[MH [I03HABATEILHOM
nerxenus. [lepemenienue, F0c3508
CKOPOCTB, YCKOPEHHe IRNSIVS JeSITeIbHOCTH yyanuxcs). Gopma
peanuzanuu: mpaBuiia KabuHeTa
P . Bu6inoteka LIOK Bocnuranue naTEepeca K yU4eHHIO, K
aBHOMEPHOE MPSMOJIMHEHHOE
P P 1 https://m.edsoo.ru/ Tporieccy Mo3HaHUS (CTIOCOObI

JIBIOKEHHE

ff0c3620

CO3JIaHUA U IOAACPKAaHUA NHTEPECA,



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
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PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE
JIBHKEHHE

CBobonHOe maieHne. Y CKOpeHHe
CBOOOJIHOI'O NaJEHMS

KpuBomnuneitHoe ABHXKEHHE.
JIBreHne MaTepuallbHOM TOUKU 110
OKPYKHOCTHU

Bbubaunoreka [JOK
https://m.edsoo.ru/
ff0c372e

Bbubnuorexa [JOK
https://m.edsoo.ru/
ff0c39cc

bubanoreka [JOK
https://m.edsoo.ru/
ffOc3ada

AKTUBHM3AIMY TI03HABATEIFHON
JiesiTeNbHOCTH yuaiuxcs). ®opma
peam3anum: mpaBuia KabuHeTa

Bocnuranue naTEepeca K yu4eHHIO, K
MpoIecCy MO3HAHUS (CITIOCOOBI
CO3JIaHMsI U TIOJJICPXKAHUS UHTEpeca,
aKTHUBU3AI[MH TI03HABATEIILHOM
JesTeabHOCTH yuamuxcs). Gopma
peanm3anum: mpaBuia KaOuHeTa

®opMUPOBaHUE YMEHUM U HABBIKOB
OpraHM3aIllMM  YYalIUMHCS  CBOEH
JeSITeIbHOCTH (opranuzanus
CaMOCTOATENbHOM paboThl ydaruuxcs,
COOMIOAeHHE TeXHUKU 0€30MacCHOCTH U
TUTUEHUYECKUX IPABUJI, CBSI3aHHBIX C
OCaHKOW W OpraHu3aluei padodero
MecTa) dYepe3 3J0poBbecOeperaromme
TEXHOJIOTHH

Bocnuranue naTEpeca K yU4eHHIO, K
MIPOIIECCY MO3HAHUS (CTIOCOOBI
CO3JIaHuA U TIOJAACPIKaHUA UHTEPECA,
aKTHBHU3alnN MO3HAaBaTEJILHON
JesITeIbHOCTH yuanuxcs). Popma
peanuzanuu: mpaBuiia KabuHeTa

IIpuHIMT OTHOCUTENBHOCTH
Tanunes. UnepuuaibHble CUCTEMBI
otcuera. [lepBblil 3akoH HproToHa

Bbubnunorexka [JOK
https://m.edsoo.ru/
ffOc3be8

Bocnuranue naTEepeca K yU4CHHIO, K
Mporeccy Mo3HaHUs (CIIOCOObI
CO3JIaHVsI U TIOAJICPIKAHHS UHTEpeca,
AKTUBH3AIMY TO3HABATEILHON
JesITeIbHOCTH yuanmxcs). Popma
peanu3aiuu: npaBuia kKabuHera

Macca Ttena. Cuna. [punuun

Bbubaunorexka [JOK

Bocnuranue naTEepeca K y4eHHIO, K



https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

cynepnosunuu cui. Bropoii 3akox
HeroTOHA 111 MaTepuanbHON TOUKU

https://m.edsoo.ru/
ffOc3be8

Tporieccy Mo3HaHus (CIIocoOb!
CO3JJaHU U TOJIIePKaHUsl MHTepeca,
AKTHBU3AIMU TI03HABATEIHHOM
JearesbHoCTH ydammuxcs). opma
peanu3anyy: npaBuiIa kabuHera

®dopMUpOBaHWE YMEHUI U HaBBIKOB
OpTaHM3aIlNM  YYalOINMHCS  CBOEH

JEATEIBHOCTH (opraruzanus
CaMOCTOATENLHON paboThl ydarmmxcs,
. Bubnuorexa [JOK
Tpernii 3akon HprotoHa 1yis ] COOJIO/ICHNE TEXHUKH 0€301acHOCTH H
10 MATEDHATEHLIX TOUeK https://m.edsoo.ru/
P ff0c3be8 TUTHEHHYECKNUX TIPABWII, CBSI3aHHBIX C
OCaHKOM M opraHuzaiueii padouero
MecTa) uepe3 3/0poBbecOeperaronme
TECXHOJIOTUHU
Bocnuranue uHTepeca K y4eHHIO, K
porieccy Mmo3HaHus (CIIocoOb
3akoH BceMHUpHOTo TsaroteHus. Cumna Bubmmorexa [IOK CO3JaHMs U IIOIACPIKaHU HHTEpECa,
11 Tsokectu. [lepBast kocMuueckast https://m.edsoo.ru/ aKTHBU3AIMN 03HABATEILHOM
CKOPOCTh f0c3d00 JeaTeNIbHOCTH yuaiuxcs). opma
peanu3aiyy: npaBuiIa kabuHera
Bocnuranue uHTepeca K y4eHHIO, K
MPOIIECCY MO3HAHUS (CTIOCOOBI
Bubmmorexa IIOK CO3JaHMs U NOJJEpKaHUS UHTEpeca,
Cuia ynpyroctu. 3akoH ['yka. Bec ) .
12 Tena https://m.edsoo.ru/ AKTHBU3AIIMM [T03HABATEILHOM
ffOc3e18 JedaTeNIbHOCTH ydamuxcs). dopma
peanu3alyy: npaBuiIa kKabuHera
Bocrnuranue nHTEpeca K y4eHHIO, K
Cura Tpeém”' Kospuunent Bu6morexa LIOK IpoLeccy Mo3HaHus (CII0co6b!
TpeHus. Cuia CONpOTUBIICHHS TIPH
13 P P P https://m.edsoo.ru/ | CO3MAHMS ¥ MOAEPKAHHS HHTEPECa,

JBMIKCHUU TCJ1a B X)KUJKOCTH WJIU
rasc

ffOc3f76

AKTUBH3AIMY TI03HABATEIFHON
JesTeNbHOCTH yuamuxcs). Popma



https://m.edsoo.ru/ff0c3be8
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[ocTynarensHOE 1 BpamaTeIbHOE
JBIDKEHHE a0COIFOTHO TBEPIOTO

Bubnuorexa [IOK

peanu3aiyuy: npaBuia kKabuHeTa

®dopMHUpOBaHHE YMEHMH U HaBBIKOB
OpraHu3allMM  Y4YallUMHCA  CBOEH
JeSITeIbHOCTH (opranusanus
CaMOCTOATENLHOM paboThl ydarmxcs,
COOJIIO/IeHHEe TEXHUKH 0e30IacCHOCTH M

14 https://m.edsoo.ru/
terna. Moment cuitsl. [lnewo cubr. 0c41a6 TUTHEHMYECKHX MPABWJI, CBA3AHHBIX C
VYcaoBus paBHOBECHs TBEPIOTO Tela E— OcaHKOH W oOpraEM3amHeil paGouero
MecTa) dYepe3 310poBbecOeperaroiue
TEXHOJIOTUH
BocnuTanue uHTEpeca K yYCHHIO, K
MIPOLIECCY MO3HAHUS (CTIOCOOBI
Hmnyiibec MaTepraabHON TOUKH
Y P ’ bubaunoreka [JOK CO3JlaHus U IIOJICpKaHMs HHTEpeca,
CHCTEMBI MaTepHaIbHBIX TOYCK. N
15 p https://m.edsoo.ru/ AKTUBM3ALIMM [T03HABATEIBHOM
Wmmynbe cuiibl. 3aKOH COXpaHEHHs 0c43d6
UMIyJbca. PeakTHBHOE JBHKEHHE — ACATETBHOCTH yuauuxcs). Popma
peanu3anuy: npaBuia KabuHeTa
BocnuTanue HHTEpeca K yYSHHIO, K
s Iporieccy Mo3HaHUS (CIIOCOOBI
PaboTa ¥ MOIIHOCTb CHJIBL.
noIMoTeKa CO3/IaHHMs U MOJIJICpXKaHus MHTepeca,
KI/IHCTI/I‘{GCK:;II JHEPIUsl bud OK
16 A JHEP https://m.edsoo.ru/ aKTHBU3ALlMH TI03HABATEIILHOM
MaTtepHabHOH ToukH. Teopema 00 0c4502
M3MEHEHUH KHHETHIECKOM SHEPTUH e JIeATENBHOCTH yHaIuxcs). Popma
peanu3anyu: npaBuia kabuHnera
Bocnuranue uHTEpEca K yUSHHIO, K
[NoTeHIuanbHas IHEPT UL, npoueccy no3HaHus (CocoObl
[NoTeHunanbHas SHEPTUS YIPYro Bubnoreka [JOK CO3JJaHUs 1 TIOJIIepKaHus MHTepeca,
17 JehOpMUPOBAHHOM NPYKUHBL https://m.edsoo.ru/ AKTHUBH3ALMH [T03HABATENbHOM
IMoTeHnaIbHAS SHEPI U Tela ffOc461a JesrTenbHOCTH yuaiuxcs). dopma
BOMM3H OBEPXHOCTH 3EMIH peanu3anuu: npaBuia KabuHeTa
Tlorenunanbubie U Bubnorexa [IOK DopMUPOBaHUE YMEHUM M HaBBIKOB
HEMOTEeHIMATbHBIE CUIbI. CBsI3b i
18 10 https://m.edsoo.ru/ OPTAHM3ALMH  yHalMMHUCS  CBOCH

pa6OTLI HCIIOTCHIHAJIBbHBIX CUJI C
HW3MEHEHHUEM MEXaHMYECKOM

ff0c478c

TSI TeTbHOCTH (opranmanus



https://m.edsoo.ru/ff0c41a6
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SHEPTUH CHCTEMBI TeJl. 3aKOH
COXpaHEHMS MEXaHHUIECKOI SHEPTUH

CaMOCTOSTEIBHON PAOOTHl yYaIUXCH,
COoOMI0eHNEe TeXHUKU 0€30MacHOCTH U
TMTHEHUYECKUX TPaBWII, CBSI3aHHBIX C
OCaHKOM M opraHuzanueii padouero
MecTa) uepe3 310poBbecOeperaromue
TEXHOJIOTHH

19

20

21

JlabopaTopHnas paboTa
«UccnenoBanue cBsi3H pabOTHI CHITBI
C U3MCHEHUEM MEXaHIMYEeCKON
9HEPIHH TeJla Ha puMepe
PACTSHKEHHUS PE3UHOBOTO JKI'yTa»

KontponbHas paboTta 1o Teme
«Kunematuka. Jlnnamuka. 3aKOHbI
COXPaHCHHS B MEXAHHUKE»

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOM
Teopuu. bpoyHOBCKOE JIBH>KEHHE.

Juddysus

bubanoreka [JOK
https://m.edsoo.ru/
ffOc4b74

bubanoreka [JOK
https://m.edsoo.ru/
ffOc4dc2

BocnuTanue uHTEpeca K yYSHUIO, K
porieccy Mo3HaHus (CIIocoOb
CO3/IaHMs U MOJJICP)KaHUs UHTepeca,
aKTHUBH3AIMH [TO3HABATEIBHOM
JeATeNbHOCTH yJamuxcs). ©opma
peanuzanuu: npaBuia kabuHnera

Bocnuranue naTepeca K yueHHIO, K
MIPOLIECCY MO3HAHUS (CTIOCOOBI
CO3JIaHuA U TIOAACPKaHUA UHTEPECA,
AKTHBU3AIMHU TO3HABATEIHHOM
JIeaTeNIbHOCTH yuamuxcs). opma
peanu3aiuu: npaBuia KabuHera

Bocnuranue naTEpeca K yU4eHHIO, K
MIPOIIECCY MO3HAHUS (CTIOCOOBI
CO3JIaHuA U TIOJAACPIKaHUA UHTEPECA,
aKTHBHU3alnN MO3HAaBaTEJILHON
JesITeIbHOCTH yuanuxcs). Popma
peanuzanuu: mpaBuiia KabuHeTa

22

XapakTep BHKEHUS U
B3aMMOJIEUCTBHUS YaCTHI] BEIECTBA.
Monenu cTpoeHus ra3os,
SKUAKOCTEN U TBEPIBIX TEI

®opMUpOBaHWE YMEHUH U HABBIKOB
OpTaHW3aIlMi  YYalOINMHCS  CBOCH
JESITETbHOCTH (opranmsanus
CaMOCTOSTENIFHONW pabOTHl yYaIuXCs,
cOOJIIOIcHNE TEXHUKHU O€30MMaCHOCTH U
TUTUCHWYECKUX IPAaBHJ, CBSI3aHHBIX C
OCaHKOW W opraHuzanuedl pabouero
MecTa) depe3 3I0pOoBbecOeperarome



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyin. KonugectBo
BemiecTBa. [locTosiHHas ABoraapo

TCXHOJIOTHH

Bocnuranue uHTepeca K y4eHHIO, K
TIpoLecCy Mo3HaHUs (CIoco0bI
CO3JJaHUs U TOJIIePKaHusl MHTepeca,
AKTHBU3AIMU I03HABATEIIHLHOM
JeareNbHoCTH ydammuxcsi). opma
pean3anuy: IpaBuiIa KabuHeTa

24

TemnoBoe paBHOBECHE.
Temnepartypa u e€ u3MepeHue.
[Ixana Temnepatyp Llenbcus

BocnuTanue uHTEpeca K yYSHHIO, K
porieccy Mo3HaHus (CIIocoOb
CO3/IaHMs U MOJJICp)KaHUs UHTepeca,
AKTHBU3AIMY TI03HABATEIbHOM
JeaTelbHoCTH ydamuxcs). opma
peanu3aiuu: npaBuia kabuHnera

25

26

27

WNneanpueiii ra3 B MKT. OcHoBHOE
ypaBHenue MKT

AOGcomoTHas TeMnepaTypa Kak Mepa
cpeJHel KHHETUYECKON SHEPTHH
JIBIDKEHUSI MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

3akon JlanbToHa. ['a30BbIC 3aKOHBI

Bubnmoreka IJOK
https://m.edsoo.ru/
ffOc4fde

Bbubnaunoreka [JOK
https://m.edsoo.ru/
ffOc511e

Bocnuranue uHTepeca K y4eHHIO, K
porieccy Mmo3HaHus (CIIocoOb
CO3/IaHHMs U MOJIJICpXKaHUs UHTepeca,
AKTHUBH3AIMH [T03HABATEIBHOM
JeATeNbHOCTH ydaruxcs). ©opma
peanu3anuy: npaBuia KabuHeTa

®opmMupoBaHHE YMEHHUW U HaBBIKOB
OpraHM3aIlMM  YYalIUMHCS  CBOEH
JeSITeTbHOCTH (opranm3anus
CaMOCTOSATENTFHONH paboTHl ydYaImuxcs,
COOJIIO/ICHHE TEXHUKH 0€3011acHOCTH H
TUTUEHUYECKUX IPABUI, CBSI3aHHBIX C
OCaHKOM M opraHuzanueii pabouero
MecTa) dYepe3 3J0poBbecOeperaromme
TEXHOJIOTHH

BocnuTanue uHTepeca K y4eHHIO, K
Tporieccy Mo3HaHus (CIIocoObT
CO3JaHus U TOIZICPIKAHUsI MHTepeca,



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

28

29

JlabopaTopHnas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXIy [MapaMeTpaMu COCTOSHUSA
Pa3pexKEHHOT0 razay

H3ompouecchl B HI€aIbHOM I'a3e U
uX rpajuueckoe IpeacTaBiIeHIe

bubaunoreka [JOK
https://m.edsoo.ru/
ff0c570e

AKTUBHM3AIMY TI03HABATEIFHON
JiesiTeNbHOCTH yuaiuxcs). ®opma
peam3anum: mpaBuia KabuHeTa

Bocnuranue naTEepeca K yu4eHHIO, K
MpoIecCy MO3HAHUS (CITIOCOOBI
CO3JIaHMsI U TIOJJICPXKAHUS UHTEpeca,
aKTHUBU3AI[MH TI03HABATEIILHOM
JesTeabHOCTH yuamuxcs). Gopma
peanm3anum: mpaBuia KaOuHeTa

Bocnuranue nHTEpeca K yU4CHHIO, K
MIPOLIECCY MO3HAHUS (CTIOCOOBI
CO3/1aHuAd U TOAACPIKaHUA UHTEPECA,
aKTHUBHU3allun MO3HAaBaTEJILHON
JiesITeNbHOCTH yuauxcs). opma
peanu3anyu: npaBuia kabuHnera

30

BuyTpeHsss sHeprus
TEPMOJANHAMUICCKOH CHCTEMBI H
croco0bl € n3Menenus. Koanuectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUS OJJHOATOMHOTO UECATLHOTO
rasa

bubanoreka [JOK
https://m.edsoo.ru/
ff0c5952

DopMUPOBaHUE YMEHUM M HABBIKOB
OpraHM3allid  Y4YallUMHCA  CBOCH
JeITeIIbHOCTH (opranuzanms
CaMOCTOATENLHOM paboThl ydarmmxcs,
cOOJII0/IeHNE TEXHUKH 0€30MacHOCTH U
TUTUCHUYCCKUX MPpaBUJI, CBA3AHHBIX C
OCaHKOM ¥ opraHu3aiue pabodero
MeCTa) uepe3 3/0poBhecOeperaronme
TEXHOJIOTUHU

31

Bune! rennonepenayu

Bbubnaunoreka [JOK
https://m.edsoo.ru/
ff0c5c36

Bocnuranue naTEepeca K yU4CHHIO, K
Iporieccy Mmo3HaHus (CIocoOb
CO3JIaHVsI U TIOAJICPIKAHHS UHTEpeca,
AKTUBH3AIMY TO3HABATEILHON
JesITeIbHOCTH yuanmxcs). Popma
peanu3aiuu: npaBuia kKabuHera

32

y,HGJ'II)HaH TEIIOEMKOCTD BEIIICCTBA.

Bbubaunoreka [JOK

Bocnuranue naTEepeca K y4eHHIO, K



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

KonnuecTBo TEmioTs! mpu
Teruronepenade. AnuadaTHbII
npotece

https://m.edsoo.ru/
ff0c5¢36

Tporieccy Mo3HaHus (CIIocoOb!
CO3JJaHU U TOJIIePKaHUsl MHTepeca,
AKTHBU3AIMU TI03HABATEIHHOM
JearesbHoCTH ydammuxcs). opma
peanu3anyy: npaBuiIa kabuHera

33

34

35

IlepBblii 3aKOH TEPMOIUHAMUKHU U
€ro MPUMEHECHHNE K N30IIpoIIeccam

HeobparumocTs nporeccos B
npupoae. Bropoii 3akon
TEepMOJMHAMUKHI

IIpunuun nevicreus u KI1J]
TEIUIOBOM MAIITUHBI

Bbubnuorexa [JOK
https://m.edsoo.ru/
ffOchefc

bubanoreka [JOK
https://m.edsoo.ru/
ff0c6230

Bbutnuorexa IIOK
https://m.edsoo.ru/
ffOc600a

Bocnuranue uHTepeca K y4eHHIO, K
porieccy Mo3HaHus (CIIocoObT
CO3/IaHHMs U MOJJICp)KaHUs UHTepeca,
aKTHUBH3AIMH [TO3HABATEIBHOM
JeATeNbHOCTH yJamuxcs). ©opma
peanu3anyy: npaBuia KaOuHeTa

®opMupOBaHNE YMEHHUW U HaBBIKOB
OpraHM3aIlMM  YYalIUMHCS  CBOEH
JeSITeIbHOCTH (opranuzanus
CaMOCTOSATENbHON paboThl ydarmxcs,
COOJTIO/ICHNE TEXHUKH 0€3011acHOCTH H
TUTHEHUYECKUX IPABMI, CBS3aHHBIX C
OCaHKOW W OpraHu3alue padodero
MecTa) dYepe3 3J0poBbecOeperaromme
TEXHOJIOTHH

Bocnuranue naTepeca K yueHHI0, K
MPOIIECCY MO3HAHUS (CTIOCOOBI
CO3J1aHNA U TIOAACPKAHUA NHTEPECA,
AaKTHBHU3allNN MO3HAaBaTEJILHOM
JeSITeNbHOCTH yyanuxcs). Gopma
peam3anuu: mpaBuia KaOUHeTa

36

Hukn Kapno u ero KITJ

Bocnuranue naTEepeca K yU4CHHIO, K
MpoIeccy MO3HAHUS (CIIOCOOBI
CO3JIaHuA U TOAACPKAaHUA NHTEPECA,
AKTHBU3AIMU I03HABATEIbHOM
JeaTeNIbHOCTH yuamuxcsi). opma



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

37

Okosoruyeckue mpodieMsl
TEIJIOIHEPTETUKU

peanu3aiyuy: npaBuia kKabuHeTa

Bocnuranue uHTepeca K y4eHHIO, K
TIpoLecCy Mo3HaHUs (CIoco0bI
CO3JJaHUs U TOJIIePKaHusl MHTepeca,
AKTHBU3AIMU I03HABATEIIHLHOM
JeareNbHoCTH ydammuxcsi). opma
pean3anuy: IpaBuiIa KabuHeTa

38

O6o0maromuit ypok
«MonekynsapHas pu3nka. OCHOBEI
TEPMOANHAMUKI»

Bubnmoreka [JOK
https://m.edsoo.ru/
ff0c6938

®opMUPOBaHUE YMEHUM U HABBIKOB
OpTaHM3allid  YYallUMHCA  CBOCH
JEATEIBHOCTH (opraruzanus
CaMOCTOATENbHOM paboThl ydaruxcs,
cOOJII0/IeHHEe TEXHUKU 0€30IacCHOCTH M
TUTUCHUYCCKUX MpaBUJl, CBA3AHHBIX C
OCaHKOM M opraHuzanueil padouero
MecTa) uepe3 3/0poBhecOeperaronme
TEXHOJIOTHH

39

KonrponsHas padota o teme
«MomnekynspHas pusuka. OCHOBEI
TEePMOIMHAMUKID)

Bubnmoreka [JOK
https://m.edsoo.ru/
ff0c6a50

BocnuTanue HHTEpeca K yYSHHIO, K
porieccy Mo3HaHus (CIocoOb
CO3/IaHHMs U MOJIJICpXKaHus MHTepeca,
aKTHBU3AIMU TT03HABATEIbHOM
JedaTelIbHOCTH ydamuxcsi). opma
peanu3anyu: npaBuia kabuHnera

40

41

[TapoobpazoBanue 1 KOHICHCALIHS.
Hcnapenue u kunexnue

AOcoiIoTHast 1 OTHOCUTEIIbHAS
BIAXKHOCTb BO3Ayxa. HachlmeHHbIi
nap

Bbubnauoreka [JOK
https://m.edsoo.ru/
ffOc63b6

Bbubaunoreka [JOK
https://m.edsoo.ru/
ff0c64d8

BocnuTtanue uHTEpEca K y4eHHUIO, K
Iporieccy Mmo3HaHus (CIocoOb
CO3JIaHVsI U TIOJJICPXKAHHS UHTEpeca,
AKTUBH3AIMY TO3HABATECIFHON
JeSITeNbHOCTH yyanuxcs). Gopma
peam3anuu: mpaBuia KaOUHeTa

BocnuTanue uHTepeca K y4eHHIO, K
Tporieccy Mo3HaHus (CIIocoObT
CO3JaHus U TOIZICPIKAHUsI MHTepeca,



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

Teépraoe teno. Kpucrammuueckue u
amMopdHbIe Tena. AHU30TPONHUS

bubaunoreka [JOK

AKTUBHM3AIMY TI03HABATEIFHON
JiesiTeNbHOCTH yuaiuxcs). ®opma
peam3anum: mpaBuia KabuHeTa

®dopMHpPOBaHHE YMEHMH U HaBBIKOB
OpraHu3allMd  Y4YallUMHCS  CBOEH
JeSITeIbHOCTU (opranusanus
CaMOCTOSATENIFHONH pabOTHl yYaIIuXCs,
coOMoIeHIe TEXHUKU 0€30MacHOCTH U

42 CBO#CTB KpucTauios. XKuakue https://m.edsoo.ru/
kpucTamibl. COBpeMEHHbIC ffOc65f0 THTMCHIYCCKHUX TPABIIL, CBASAHHBIX C
MaTepuabl OCaHKOW ¥ OpraHu3alueit pabodero
MecTa) dYepe3 3I0poBhecOeperaromie
TEXHOJIOTHH
BocnuTanue uHTepeca K y4eHHIO, K
MIPOLIECCY MO3HAHUS (CTIOCOOBI
[InaBieHne u KpUCTAIUTH3AIIHSL. Bubnmorexa ITOK CO37aHMs U TIOJIICPIKAHUS HHTEpeECa,
43 VienbHas TeroTa miaBaeHus. https://m.edsoo.ru/ AKTHBH3ALIMY [T0O3HABATEIBHOM
CyGnnmars ff0c6708 JEeATENbHOCTH yuamuxcs). dopma
peam3anum: mpaBuia KaOuHeTa
Bocnuranue naTEpeca K yU4eHHIO, K
MIPOIIECCY MO3HAHUS (CTIOCOOBI
bubnuorexa [JOK CO3aHMs U NOJJEPKAHUS UHTEpeECa,
44 YpaBHeHue TemIoBoOro Gananca https://m.edsoo.ru/ AKTUBU3AIUHU [I03HABATEILHON
ff0c6820 JeaTeNIbHOCTH yudaiuxcsi). Dopma
peanuzanuu: mpaBuiia KabuHeTa
Bocrnuranue nHTEpeca K y4eHHIO, K
Mporeccy Mo3HaHUs (CIIOCOObI
DnexTpu3anus Tesl. DNeKTPUIECKUui Bubmmorexa [IOK CO3/IaHUs U MOJAJIEpKAaHNs UHTEpEca,
45 3apsa. J[Ba BHIA SMEKTPUIECKUX https://m.edsoo.ru/ AKTUBH3AIMY TO3HABATEILHON
3aps/108 ffOc6bcc HEATENBHOCTH yyamuxcs). dopma
peanm3anyy: IpaBuiIa KabuHeTa
46 IIpoBonHUKY, TUIAEKTPUKU U bubnuoreka IIOK | ®opMupoBaHHE YMCHHH M HaBBIKOB



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

TIOJTYTIPOBOJHHUKH. 3aKOH
COXpaHEHHsI IEKTPHIECKOTO 3apsia

https://m.edsoo.ru/
ffOc6bcc

OpPraHu3alM{  y4YallUMHCS  CBOCH
JeATeIbHOCTH (opranuzauus
CaMOCTOATENLHON paboThl ydarmxcs,
COoOMI0eHNEe TeXHUKU 0€30MacHOCTH U
TMTHEHUYECKUX TPAaBWII, CBSI3aHHBIX C
OCaHKOM M opraHuzanueil pabouero
MecTa) dYepe3 3I0poBkecOeperaromne
TEXHOJIOTUH

B3aumoneiicTBue 3apsioB. 3aKOH

Bubnuorexa I[IOK

BocnuTanue uHTEpeca K yYSHHIO, K
porieccy Mo3HaHus (CIIocoOb
CO3/IaHMs U MOJJICp)KaHUs UHTepeca,

47 Kymnona. Toueunsrit anekTpraeckuit https://m.edsoo.ru/ AKTUBHU3AIMY II03HABATEIbHON
3apsan ffOc6ee4 JesTeIbHOCTH yuanmxcs). Popma
peanu3aiuu: npaBuia kabuHera
Bocnuranue uHTepeca K y4eHHIO, K
} Mporieccy Mo3HaHUS (CIIOCOOBI
Hanpsoxk€HHOCTB 3IIEKTPUIECKOTO
Bbubnnoreka I[JOK CO3JaHus U NOJJEpKaHKs HHTEpeECa,
nonst. [TpuHIMN cymepro3uiim ] .
48 r https://m.edsoo.ru/ aKTHBH3AINH [TO3HABATENLHOM
ANEKTPUUYECKUX Toel. JlnHun 0c6df2
HATPSKEHHOCTH Icoatz JesTeNbHOCTH ydamuxcs). Gopma
pearm3anum: mpaBuia KaOuHeTa
Bocnuranue uHTepeca K y4eHHIO, K
MPOIIECCY MO3HAHUS (CTIOCOOBI
PaboTa cui 37eKTpOCTaTHIECKOTO Bbutnuorexa IIOK CO3/IaHUA U MOJJIepKaHUS UHTEpeca,
49 nosst. ITorennman. PasHocTs https://m.edsoo.ru/ AKTUBU3AIMHU [IO3HABATEILHON
[TOTCHIIMAJIOB ff0c600 JeSITeNbHOCTH yyanuxcs). Gopma
peanu3alyy: npaBuiIa kKabuHera
®opMHpPOBaHHE YMEHMH U HaBBIKOB
OpraHM3allid  Y4YallUMHCS  CBOEH
IIpoBOIHUKY U IUINEKTPUKH B Bubmmorexa IIOK ESTEIBHOCTH (opramusaius
50 DJIEKTPOCTATHYECKOM IIOJIE. https://m.edsoo.ru/

JmsnexTpudeckast IpOHUIIAEMOCTh

ff0c7018

CaMOCTOSTCIILHOW PabOThl yYaIMXCs,
CcOOJIIOIEHNE TEXHUKHU O€30ITaCHOCTH U
TUTHCHUYCCKUX IPABHJ, CBS3aHHBIX C



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

OCaHKOW ¥ OpraHu3amueit pabodero
MecTa) uepe3 310poBbecOeperaromue
TEXHOJIOTHH

BocnuTanue uHTEpECa K YUECHHIO, K
MpoLecCy MO3HAHUSI (CIIOCOOBI

Bubnuorexa [JOK CO3JaHMs U NOJJCpKAaHUSA UHTEpeCa,
51 Onekrpoémkocts. Konnencarop https://m.edsoo.ru/ AKTHBU3AIMHU TT03HABATEIbHOM
ff0c7126 JeITeNIbHOCTH yuamuxcsi). opma
peanu3aiyu: npaBuia KabuHera
BocnuTanue uHTEpeca K yUeHHIO, K
MIPOLIECCY MO3HAHUS (CTIOCOOBI
DNEeKTPOEMKOCTD TIOCKOTO Bubnuorexa [IOK CO3JaHMs U OJIICP)KAHUS HHTEpeca,
52 KOHJIeHCcaTopa. DHEPrHst https://m.edsoo.ru/ AKTUBU3AI[UHU [I03HABATEILHON
3apsHKEHHOTO KOHAEHCATOpa ff0c72c0 JeATeNbHOCTH yuammxes). Dopma
peanu3anyu: npaBuia kabuHnera
BocnuTanue uHTEpeca K yUE€HHIO, K
MpoIieccy Mo3HAHUS (CIIOCOOBI
CO3JIaHUS U TOJIICPIKAHUS HHTEepeca
JlabopaTopHnas pabota "M3mepeHue P pu ’
53 N " aKTUBM3AIAN ITO3HABATEIHLHOMN
INEKTPOEMKOCTH KOHACHCATOPA
JedaTelIbHOCTH yuamuxcsi). opma
peanu3anyu: npaBuia kabuHnera
®opMupOBaHHE YMEHHUW U HaBBIKOB
OpraHM3allid  y4YalluMHCsS  CBOeEH
JIeITeIbHOCTH (opranuzanus
IIpuHImN REHCTBIA M NPHMEHEHHE CaMOCTOSATENLHOM paboThl ydarmmxcs,
KOHJICHCATOPOB, KOITMPOBAJILHOT'O
2 COOJIIO/ICHHE TEXHUKH 0€3011acHOCTH H
54 annapara, CTpyHMHOI 0 IIpUHTEDA.
DIEKTPOCTATHYECKAS 3AIIHTA TMTHEHMYECKHUX TPaBWII, CBSI3aHHBIX C
3a3eMIICHHE DIEKTPOIPHGOPOB OCaHKOM M opraHuzanueii padouero
MeCTa) uepe3 3/0poBhecOeperaronme
TEXHOJIOTUH
55 OneKTpuuecKuil TOK, yCIOBUS €ro Bocnuranue naTEepeca K y4eHHIO, K



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

cymectBoBaHus. [10CTOAHHBIN TOK.
Cuna Toka. Hampspxenue.
Conpotusienue. 3akoH Oma s
ydacTKa e

Tporieccy Mo3HaHus (CIIocoOb!
CO3JJaHU U TOJIIePKaHUsl MHTepeca,
AKTHBU3AIMU TI03HABATEIHHOM
JearesbHoCTH ydammuxcs). opma
peanu3anyy: npaBuiIa kabuHera

HOCJ’ICI[OB&TCJILHOG, napajjieJibHOEC,
CMCIIAaHHOC COCIMHCHUC

Bbubnuorexa [JOK

Bocnuranue uHTepeca K y4eHHIO, K
porieccy Mo3HaHus (CIIocoObT
CO3/IaHHMs U MOJJICp)KaHUs UHTepeca,

56 MpOBOAHUKOB. JIabopaTopHas https://m.edsoo.ru/ aKTHBU3aIMU II03HABATEILHON
pabota «/3y4eHue cMEeIanHoro ff0c74f0 JesITenbHOCTH yuammxes). Gopma
COCAMHCHUA PESHCTOPOB peanm3ayu: npaBuiIa kKabuHera

BocnuTanue uHTepeca K y4eHHIO, K
MIPOLIECCY MO3HAHUS (CTIOCOOBI
PaboTa u MOIIHOCTH bubaunoreka [JOK CO3/aHus U MOJAJIEp)KaHUs HHTEPECa,
57 DIIEKTPHUUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ AKTUBU3AI[UHU [I03HABATEILHON
Joxoyns-JleHna f0c7838 JeSITeNbHOCTH ydamuxcs). Gopma
peanu3aiyu: npaBuiIa kabuHera
DopMUPOBaHUE YMEHUM M HABBIKOB
OpraHM3allid  YYallUMHCA  CBOEH
JIeSTeIbHOCTH (opranuzauus
3axon Oma Ui moMHO# (3aMKHYTOH) CaMOCTOSATENbHON paboThl ydarmxcs,
anekTpuueckoil uenu. Koporkoe Bubmmorexa [IOK

58 3ambIkanue. JlabopaTopHas paboTa https://m.edsoo.ru/ COOMONCHNE TEXHUKH GE3ONACHOCTH 1
«M3mepente DJIC HCTOUHIMKA TOKA 1 ff0c7ae0 TMTHEHMYECKUX TPABWII, CBSI3AHHBIX C
€r0 BHYTPEHHETO COIIPOTUBIICHUS OCaHKOil ¥ OpraHusaiueil pabodyero

MecTa) dYepe3 3J0poBbecOeperaromme
TEXHOJIOTHH
Bocrnuranue nHTEpeca K y4eHHIO, K
QHFKTPOHH‘“ HpOBOANMOCTD npoLeccy Mo3HaHus (Croco0bl
59 TBEPABIX METAJUIOB. 3aBUCUMOCTh B ——

CONPOTHUBIICHUSI METAIJIOB OT
Temneparypbl. CBepXIIpOBOIUMOCTD

AKTUBH3AIMY TI03HABATEIFHON
JesTeNbHOCTH yuamuxcs). Popma



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

DNEKTPUUECKU TOK B BAKyyMe.

peanu3aiyuy: npaBuia kKabuHeTa

BocnuTanue uHTEpECa K YUECHHIO, K
MpoLecCy MO3HAHUSI (CIIOCOOBI
CO3JIaHUS U TOIEPKAHUS HHTEpECa,

60 . AKTUBH3AIMY TTO3HABATEILHON
CBolicTBa AJIEKTPOHHBIX MyYKOB
JiesiTeNbHOCTH yuamuxcs). opma
pean3anuy: IpaBuiIa KabuHeTa
Bocnuranue nHTEpeca K yU4CHHIO, K
porieccy Mo3HaHus (CIIocoOb
[TomynpoBOHUKH, UX TBEHHAS
" EHZIMPG(():H(E . 013’02[1/11?4(2)6025 CHHA Bubmmorexa [{OK CO3/IaHMsA M MOEPKAHUS MHTEpECa,
61 pr p . https://m.edsoo.ru/ AKTUBU3AIUHU [I03HABATEILHON
CaoiicTBa p—N-TIepexopa. f0c84ae
TToJTy POBOHUKOBEIE IPHOOPHL 1Lesde JiesiTeNbHOCTH yuamuxcs). opma
peanu3aiuu: npaBuia kabuHnera
®opMupoBaHHE YMEHHUW U HaBBIKOB
OpTaHW3aIlMM  YYalOINMHCS  CBOCH
JeSITeTbHOCTH (opranmanus
SHGKTpI/I‘IeCKI/Iﬁ TOK B pacTBOpax u BuGaunorexa ]_[OK CaMOCTOSITeIILHOM pa60TBI ydamuxces,
pacruiaBax 3JeKTPOJIUTOB. ) coOIO/ICHIE TEXHUKU O€30MacHOCTH H
62 https://m.edsoo.ru/
OINEKTPOSUTHIECKAS TUCCOLUALIUSL. ff0c82ba TUTHCHUYECKUX INpaBHJI, CBA3aHHBIX C
Onekrponus ocaHkoll W opraHusauueil pabouero
MecTa) uepe3 3/0poBhecOeperaronme
TEXHOJIOTHH
Bocnutanue nHTEpECca K yUSHHIO, K
5 . Iporieccy Mmo3HaHus (CIocoOb
JIEKTPUUECKUI TOK B Ta3ax.
CaMocI:; OSITeIbHbL I Bbubnauoreka [JOK CO3JlaHMs U TIOAJACpKaHUsA HHTEepeca,
63 o https://m.edsoo.ru/ AKTHBH3AIIMH ITO3HABATEIHHON
HECaMOCTOSITENILHBIN pa3psil. f0c84ae
Mouuus. Tlnazma 1tesde JeSITeNbHOCTH yyanuxcs). Gopma
peam3anuu: mpaBuia KaOUHeTa
OnexTpuueckue mpuoOopsl 1 Bubmorexa [[OK Bocnuranmne naTEpeca K yU4eHHIO, K
64 YCTpOUCTBA U UX NMPAKTUIECKOC https://m.edso0.ru/ Tporieccy Mo3HaHus (CIIocoObT

npumeHenue. [IpaBuiia TeXHUKA
0€e30IacHOCTH

ffOc86fc

CO3JIaHUA U IOAACPKAaHUA NHTEPECA,



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

AKTUBHM3AIMY TI03HABATEIFHON
JiesiTeNbHOCTH yuaiuxcs). ®opma
peam3anum: mpaBuia KabuHeTa

BocnuTanue uHTEpECa K YUECHHIO, K
MpoLecCy MO3HAHUSI (CIIOCOOBI

. Bbubaunoreka [JOK CO3JaHuA U MOAJAEPKaHUS HHTEpECa,
65 OGo6marouii ypox 1 https://m.edsoo.ru/ AKTMBU3AINN TTI03HABATEIHHON
«DNEeKTPOAMHAMUKA» £0c88be
1Rtoghe JesTeabHOCTH yuamuxcs). Gopma
peanm3anum: mpaBuia KaOuHeTa
®opMUPOBaHUE YMEHUM U HABBIKOB
OpraHM3aIllMM  YYalIUMHCS  CBOEH
JeSITeIbHOCTH (opranuzanus
KouTponbHas paboTa 1o Teme BuGmorexa LIOK CaMOCTOSTEIILHONU PabOTHI y4YaIMXCs,
66 «3J‘IeKTpOCTaTI:IKa. [HocTosiHHBII 1 https://m.edsoo.ru/ cOOJIIO/IeHHEe TEXHUKU 0E30I1acCHOCTH M
JICKTPUYCCKUI TOK. TOKH B ff0c8a8a TMTMEHUYECKUX MpPaBUl, CBA3AaHHBIX C
PasJMIHBIX CPEAAX» - OCaHKOH WM opraHusauueii pa6ouero
MecTa) dYepe3 3740poBbecOeperaromne
TEXHOJIOTHH
Bocnuranue naTEpeca K yU4eHHIO, K
MIPOIIECCY MO3HAHUS (CTIOCOOBI
PeseprHsblit ypok. KonTposnsHas bubnuorexa [JOK CO3JaHM U TIOAJICPKaHUA HHTEpeca,
67 pabora o Teme 1 https://m.edsoo.ru/ AKTUBU3AIUHU [I03HABATEILHON
"OnexTpoauHamMuKa” ff0c8c56 JesITeIbHOCTH yuanuxcs). Popma
peanuzanuu: mpaBuiia KabuHeTa
Bocnuranue nunTepeca K yu4eHHIO, K
Mporeccy Mo3HaHUs (CIIOCOObI
PesepBHbIii ypok. OBobmaromuii Bbubnunorexka [JOK CO3JIaHMs U TTOAJICPIKaHUSA I/IHTep“eca,
68 1 https://m.edsoo.ru/ aKTUBU3AI[MU TT0O3HABATEIbHON
ypok o TeMam 10 kiacca F0c8f6e
1eolob JesITeIbHOCTH yuanmxcs). Popma
peanm3anyy: IpaBuiIa KabuHeTa
OBIIEE KOJIMYECTBO YACOB I10 68



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

[MPOT'PAMME




11 KJIACC

KoaunyecTBo yacoB

BocnuraTeabHblii MOTEHIHA

Kour Elﬂgnepoq JIEeKTPOHHBI ypoka
Jl:‘;-.ﬂ HaumeHoBaHMe TeMBbI ypoKa Beero E:l]:’ pa6oTbl/ fl[:;: PR— zﬁllpna?g;::;ib
pado Hpaxriye HbI€ pecypcChl
THI cKHe
padoThI
Bocnuranue uHTEpeca K yICHHIO,
K IIpoIieccy Mo3HaHUsA (CIoCOOBI
IlocTossHHBIE MAarHUTHI U UX bubanoreka CO3J1aHus U TIOAICPIKAHUSA
B3aMMOJEHCTBHE. MarHUTHOE TOJIE. 1 HOK UHTEpEeca, akTUBU3aLluU
BekTop MarHUTHOM MHyKIMHU. JIuHUN https://m.edso T03HABATENLHON eATeILHOCTH
MarHMTHOH HHAYKIMH 0.1u/ff0c9778 yuamuxcs). GopMa peannu3alyu:
MpaBujIa KaOMHETa
®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHU3aIlMd  YYalIUMHCS  CBOCH
JeSITeTbHOCTH (opranm3anms
CaMOCTOSATENTFHON paboTsl
MarHuTHOE 10Jie MPOBOJIHUKA C Bubnuoreka yaammXCA, COGMONCHHE TEXHHKH
TOKOM. OmbIT JpeTesa. 1 LOK 0€30MacHOCTH W THUTMEHHYECKHX
B3aumoeiicTBre MPOBOHUKOB C https://m.edso 8
TOKOM O.rU/ffOC98fe IpaBuJji, CBA3AHHBIX C OCAaHKOU U
opranmzaneii  pabodero  mecrta)
yepes 3I0pOBBECOEperaroIme
TEXHOJIOTHH
Bocnuranue uHTepeca K YYCHHIO,
K TIpolieccy NO3HaHHUs (CIOCOObI
Bubuoreka CO3/IaHUS U TOAACPIKAHUS
JlabopaTopHnas padota «/3yueHue 1 1 HOK WHTEpeca, akTUBU3aLIUN
MAarHmMTHOIO I10JIA KaTYIIKU C TOKOM» mw MO3HAaBaTEJILHOMN ACATCIBHOCTHU
0.ru/ff0c98fe yuammxcs). Popma peannsarun:
npaBuiIa KabuHeTa
JleticTBHe MAarHMUTHOTO TOJIS HA 1 1 Bubnnoreka Bocnuranue nHTEpEca K yuEHHIO,



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

MIPOBOIHUK ¢ TokoM. Criia AMmepa.
JlabopaTopras pabora
«HUccnenoBanne neicTBUsS
ITOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

LIOK

https://m.edso
0.ru/ff0c9ac0

K TIpoIieccy MO3HaHUSA (CIIOCOOBI
CO3JIaHUS U TTO/ITIePKaHUs
HHTEpeca, akTHBU3AINU
MO3HABATEJILHOM eI TEIbHOCTH
yuamuxcs). @opma peanuzanuu:
NpaBuiia KaOMHeTa

JelicTBre MarHUTHOIO MOJIS Ha
JBUKYLIYIOCS 3apsDKEHHYIO YaCTHILY.
Cuna Jlopeniia. Pabota cuis
Jlopenma

DnexTpoMarHuTHas HHAyKIus. [loTok
BeKTOpa MarHuTHoU uaaykuuu. 3C
WHAYKIUH. 3aKOH JIeKTPOMArHUTHOH
naaykun Oapanes

Bubnuoreka
IIOK

https://m.edso
0.ru/ff0c9df4

BocnuTanne nHTEpeca K y4eHHIO,
K TIpoIieccy MO3HaHUS (CIIOCOOBI
CO3IaHHS U MO ICPIKaHUS
HHTepeca, aKTHBHU3ALUH
MIO3HABATENBHOM ICSATEILHOCTH
ydamuxcs). dopma peanusanuu:
npaBuiia kKabuHera

®opMHUpPOBaHNE YMEHHUA U HaBBIKOB
OpraHu3aluy  ydalldMHCS ~ CBOEH
JIESITEIbHOCTH (opranm3anms
CaMOCTOSITENILHOM paboThI
VYalIuXcs, COONIOJCHHE TEXHHUKH
0€30MacCHOCTH W TUTHEHHUYECKUX
NpaBWJ, CBSI3aHHBIX C OCAaHKOM H
opraHuMsanueii  pabodero - mecra)
uepes 3I0pOBbECOEperaroye
TEXHOJIOTUU

JlaGoparopnas pabota
«HccnenoBanue sBleHUs
3J'ICKTpOMaFHPITHOﬁ UHAYKIIAN

Bubmmorexa
IIOK

https://m.edso
0.ru/ff0cal50

Bocnutanue nHTEpeca K y4eHHUIO,
K TIpolieccy NO3HaHHUs (CIOCOObI
CO3JIaHUS U TIO/IIePKaHUs
HHTEpeca, akTHBU3AINU
MIO3HABATEJILHOH JIEITEIbHOCTH
yuamuxcs). Popma peanuzanuu:
npaBuiIa KabMHETa

WHaykTUBHOCTE. SIBIEHUE
camonHAyKIH. 3{C caMOWHAYKITHH.

Bubanoreka
IIOK

Bocmuranue nHTEpeca K yueHHUIO,
K TIpoIieccy MO3HaHUS (CIOCOOB



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

9HCpFI/I}I MAarHuTHOTO I10JISI KATYIIKHA C
TOKOM. 3HCKTpOMaFHI/ITHO€ IoJIC

https://m.edso
0.ru/ff0ca600

CO3IaHHMS U IO ACPIKaHUS
HHTEpeca, akTHBU3AINU
MO3HABATEJILHOM eI TEIbHOCTH
yuamuxcs). @opma peanuzanuu:
IpaBuiia KaOMHeTa

10

11

12

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThl, JIEKTPOIBUraTEIlb,
YCKOPHUTENIH 3JIEMEHTAPHbIX YaCTHLI,
MHAYKIUOHHAs 11e4b

O6o6maromuit ypok « MarHuTHOE
nojie. DIeKTPOMArHUTHAST HHIYKIHSD

Kontpomnsnas pabora mo treme
«MarHaurtHoe moJe.
DIEKTPOMArHUTHAS HHIYKIIUS

CB0OOIHBIE MEXaHUYECKHE
konieOanusi. ['apmonnueckue
KosieOaHusl. Y paBHEHHUE

Bubnuoreka
IHOK

https://m.edso
0.ru/ff0cab82

Bubmmorexa
IIOK

https://m.edso
0.ru/ff0cad58

Bubnuoreka
1IOK
https://m.edso

Bocmuranue nHTEpEca K yueHHUIO,
K TIpoIieccy MO3HaHUS (CIIOCOOB
CO3IaHHS U MO ICPIKaHUS
HHTepeca, aKTHBHU3ALUH
MI03HABATENNBHOM ACSATEIBHOCTH
yuammxcs). ©opma peann3anuu:
npaBuiia KabuHera

®opMHUpPOBaHNE YMEHHUA U HaBBIKOB
OpraHu3allid  yYallUMHCS  CBOEH
JIESITEIIBHOCTH (opranmusanus
CaMOCTOSATEIHLHOM paboTsl
yUaluxcs, COONIOJICHUE TEXHHUKU
0€301MacHOCTH ¥ THUTHEHHYECKHX
MIPaBWJI, CBSI3aHHBIX C OCAHKOW M
opraHmzaimeli  pabodero  Mecta)
yepes 3J0poBbecOeperaromue
TEXHOJIOTHH

Bocnutanue nHTEpEca K y4eHHUIO,
K TIpoIieccy MO3HaHUSA (CIIOCOOBI
CO3/1aHUs U NOAAEPKAHUS
HHTepeca, aKTUBH3aLUU
MO3HABATENIBHON JAEATENbHOCTU
yuamuxcst). Popma peanuzanuu:
MpaBuiia KabuHeTa

Bocrnuranue nHTEpeca K yueHHUIO,
K TIpoIieccy MO3HaHUS (CIOCOOB
CO3JIaHUSI U TIOIIePIKAHUS



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

TapMOHHYECKUX KOJICOaHUH.
[IpeBpatenue sneprun

JlabopaTopnast pabora
«HccnenoBanne 3aBUCUMOCTH
TIepro/ia MaJbIX KOJIeOaHuH rpy3a Ha
HUTH OT JJTUHBI HATH U MacChl Tpy3a»

KonebarenbHerii koHTYp. CBOOOIHBIE
3JIEKTPOMArHHUTHBIC KOJieOaHus B
n/ieaJbHOM KOJIe0aTeIbHOM KOHTYDE.
AHasorust MeXxJjy MEXaHHYeCKHMH 1
AJIEKTPOMAarHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTUU B U/I€aJILHOM
KoJIe0aTenbHOM KOHTYPE

[IpencraBneHne 0 3aTyXarOIIUX
KoyieOaHusX. BEIHYKICHHBIC
MexaHuuyeckue xoiebanus. Pesonanc.
BEIHY X ICHHBIC 3JIEKTPOMArHUTHEIC
Koyie0anus

o0.ru/ff0caf06

Bubnuoreka
IHOK

https://m.edso
0.ru/ff0cb820

Bubmmorexa
IIOK

https://m.edso
0.ru/ff0cb9c4

Bubnuoreka
IIOK

https://m.edso
0.ru/ff0cbb86

HHTepeca, aKTUBHU3ALUH

MO3HABATEJILHOM eI TEIbHOCTH

yuaruxcs). @opma peanuzanuu:
npaBuJia KaOMHeTa

Bocmuranue nHTEpEca K yUeHHUIO,
K TIpolieccy NO3HaHHUs (CIOCOOBI
CO3JIaHUS U MOAJCPKaHNS
HHTEpeca, aKTUBU3AINU
MIO3HABATEJILHOH JEITEIFHOCTH
yuamuxcst). Popma peanuzarum:
IpaBuJia KabMHeTa

®opMHUpPOBAHNE YMEHHUA U HaBBIKOB
OpraHu3allid  y4YallUMHCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOATENTFHON paboTsl
yUaluxcs, COONIOJICHUE TEXHHUKU
0€301MacHOCTH ¥ THUTHEHHYECKHX
MIPaBWJI, CBSI3aHHBIX C OCAHKOW M
opraHmzaimeld  pabodero  mecta)
qyepes 310poBbecOeperaronye
TEXHOJIOTHH

Bocnutanue nHTEpeca K y4eHHUIO,
K TIpoIieccy MO3HaHUSA (CIIOCOOBI
CO3/IaHMs U TOAIEPKAHNS
HHTepeca, aKTUBU3aLUU
MO3HABATENILHON AEATENbHOCTU
yuamuxcst). Popma peanuzanuu:
MpaBuiia KabuHeTa

Bocnutanue nHTEpEca K y4eHHUIO,
K TIpoIieccy MO3HaHUS (CIOCOOB
CO3/IaHMs U TOAIEPKAHUS
WHTepeca, aKTHBH3AINN



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

17

18

19

20

IlepemenHnsbIit Tok. CUHYCOHNIANbHBIH
nepeMeHHbIH Tok. MoIHoCTh
MIEPEMEHHOT0 TOKAa. AMITIIUTYJHOE U
JCHCTBYIOIIIEE 3HAUCHNE CHIIBI TOKA 1
HaNpsDKCHUSA

Tpaucdopmarop. [IpousBoacTso,
nepeaaya 1 norpediieHune
3JIEKTPUYECKOM SHEPrUn

Y CTpoHCTBO U IPaKTHYECKOE
MIPUMEHEHHE 3JIEKTPUYECKOT0 3BOHKA,
reHepaTopa nepeMeHHOT0 TOKa, JIMHUH
JJIEKTpoIIepeiayd

OKONOru4ecKue pUCKU IpU
IIPOU3BOJICTBE ANEKTPOIHEPTUH.
Kynbrypa ncnosnszoBanust
9JIEKTPOIHEPTUU B MIOBCETHEBHOM
KHU3HU

Bubnuoreka
IHOK

https://m.edso
0.ru/ffOcbd34

Bubnuoreka
IIOK

https://m.edso
0.ru/ff0cc324

M03HABATENIBHOH ASSATEILHOCTH
yuamuxcs). @opma peanuzanuu:
npaBuiia KaOMHeTa

Bocmnuranue nHTEpEca K yueHHUIO,
K TIpoliecCy HO3HaHUA (CIIOCOObI
CO3JIaHUS U TTO/IIePKaHUs
HHTepeca, aKTUBHU3ALUH
M03HABATENBHOM ICSATEIBHOCTH
yuammxcs). @opma peann3anu:
npaBmIa KaOHHeTa

®opMHUpPOBaHNE YMEHHUA U HaBBIKOB
OpraHu3allid  YYalIUMHCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
y4amuxcs, COOMIOJIEeHNEe TEXHUKU
0€301MacHOCTH ¥ THUTHEHHYECKHX
MIPaBWJI, CBSI3aHHBIX C OCAHKOW M
opraHmzaimeld  pabodero  mecta)
qyepes 310poBbecOeperaronye
TEXHOJIOTHH

Bocnutanue nHTEpeca K y4eHHUIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
CO3/IaHMs U TOAIEPKAHNS
HUHTEPECA, aKTUBU3AITUN
MO3HABATENIHON JAEATENbHOCTU
yuamuxcs). Popma peanuzanuu:
NpaBuiia KabuHeTa

Bocmuranue nHTEpEca K yUeHHIO,
K TIpoIieccy MO3HaHUSA (CIOCOOBI
CO3IaHHMS U MO CPIKaHUS
HHTepeca, aKTUBHU3aIUH
[I03HABATENIBHOH JAESATEILHOCTH



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

yaamuxcs). Popma peanu3anuu:
IpaBuJia KaOMHeTa

BocnuTanue uHTEpeca K y4eHHIO,
K IIpoLecCy TO3HAHUS (CIIOCOOBI

MexaHuyecKue BOJIHBL, yCIOBUS Bubmmoreka CO3J1aHUA U NNOAACPKAHUA
21 pacmpoctpanenus. Ilepuon. Ckopocts HOK HMHTEpeCa, aKTUBU3ALIUU
PacpOCTpaHEHHsI M JTHHA BOJHEL https://m.edso MO3HABATENbHOM NeATENbHOCTH
[MomnepeyHble U MPOIOIbHBIC BOJIHBI o.ru/ffOccab4 yuarmuxes). POpMa peaTH3aLim:
IpaBuJia KabMHeTa
®opMUPOBaHUE YMEHUH U HABBIKOB
OpraHu3aluy  ydalluMHCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
bubnuoreka
ydamuxcs, COOMIOJIEHHEe TEXHUKHU
3Byk. CkopocTh 3ByKa. [ poMKOCTh [HOK
22 . OE€30MaCHOCTY W THUTHEHHYECKHX
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edso 8
o.ru/ffocccoc MIPaBWJI, CBSI3aHHBIX C OCAHKOW M
opraHmzaiueld  pabodero  mecta)
qyepes 310poBbecOeperaronye
TEXHOJIOTHH
Bocnutanue nHTEpeca K y4eHHUIO,
K IIpoIieccy MO3HaHUsA (CIOCOOBI
Buonuorekxa CO3MaHuA U IOAACPKAHU
DJIeKTPOMAarHUTHBIE BOJIHBI, HX
o IIOK WHTepeca, aKTUBU3AINN
23 cBoiicTBa 1 ckopocTs. [Ikana ) N
3JIEKTPOMATrHUTHBIX BOJIH https://m.edso [O3HABATENILHOMN JEATENBHOCTH
0.ru/ff0ccfe0 yuamuxcs). Popma peanuzanuu:
NpaBuiia KabuHeTa
Bocmuranue nHTEpEca K yUeHHIO,
K TIpolieccy NO3HaHHUs (CIOCOObI
IIpHHIMANLT paTHOCBASH K CO3JIaHUSI U TIO/IIePIKAHUS
24 TeneBuIcHUS. PazBuTne cpencts

cBs13u. Pagnonokamus

HWHTEpeca, aKTHBU3AINT
MO3HABATENILHOM JESITEIbHOCTH
yaamuxcs). Popma peanuzanuu:



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

MpaBujIa KaOMHETa

BocnuTanne uHTEpeca K y4eHHIO,
K IIpoLecCy TO3HAHUS (CIIOCOOBI

Bubnuoreka CO3MaHusA U IOAACPKaHU
o5 Konrponbnas padora «Konebanus n HOK HHTepeca, akTHBH3aLUU
BOJIHBD» https://m.edso MO3HABATEJILHOMN eI TEIbHOCTH
0.ru/ff0cc6f8 yuamuxcs). Popma peannsarum:
IpaBuJa KabMHeTa
®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHM3allii  yJallUMHUCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
. CaMOCTOSATETFHON paboTsl
IIpsimonuHETHOE pacpoCcTpaHEHHE bubanoreka
p p . poctp y4amuxcs, COOMIOJeHHEe TEXHUKU
26 CBeTa B OJTHOPOJIHOM cpejie. HOK 5
» €30MIaCHOCTH M TMTMEHHYECKUX
ToueuHblil HICTOYHUK cBeTa. JIyd https://m.edso 8
CcBeTa o.ru/ffocd3s0 | TPABWI, CBA3aHHBIX C OCAaHKOH u
opraHmzaimeli  pabodero  Mecta)
qyepes 310pOBbecOeperaronye
TEXHOJIOTHH
Bocmranue nHTEpeca K yueHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
Bubnuoreka CO3MaHuA U IOAACPKAHUS
OrpaxkeHue cBeTa. 3aKOHbI
IIOK WHTEpeca, akTUBU3aLUU
27 oTpaxkeHus cBeta. [loctpoenue httos://m.edso
9 _M 7|
W306pAKEHHI B IIOCKOM 3epKajie oo e0 MT03HABATEIEHON AEATEIHHOCTH
e ydamuxcs). Popma peanuzanuu:
NpaBuiia KabuHeTa
Bocmuranue nHTEpEca K yUeHHIO,
Ipenomnenue ceera. [lonHoe Bubnuorexa K mpo1ieccy Mo3HaHHs (Coco0b!
28 BHYTpPEHHee oTpakeHue. [IpenenbHblil IHOK CO3JTaHUsI M MTOAACPIKAHUS

YIOJI IOJTHOT'O BHYTPEHHETO
OTpaXKeHUsI

https://m.edso
0.ru/ff0cd7f6

HUHTEPECA, aKTUBU3AIIUN
MO3HABATENILHOM JESITEIbHOCTH
yaamuxcs). Popma peanuzanuu:



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopnas pabora «3mepenue
MOKa3aTesst HPEeOMIICHHS CTEKIIa

Bubnauoreka
IIOK

https://m.edso
o.ru/ffOcd67a

MpaBujIa KaOMHETa

Bocmuranue nHTEpECca K yUeHHIO,
K TIpoliecCy IO3HaHUA (CIIOCOObI
CO3JIaHUS U TIO/ITIePKaHUs
HHTEpeca, akTHBU3AINU
MO3HABATEJILHOM eI TEIbHOCTH
yaamuxcs). Popma peann3anuu:
npaBmIa KaOHHeTa

30

31

JIunzel. [Toctpoenne nzo0OpaxeHuii B
nuH3e. DopMyia TOHKOW JTUH3HIL.
VYBenuueHue JIMH3bI

JlabopaTopras pabora
«HccnenoBanne CBOMCTB
U300paKeHUI B JIMH3aX)»

Bubnuoreka
IIOK

https://m.edso
o.ru/ffOcddle

®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHM3allii  yJallUMHUCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
y4amuxcs, COOMIOJeHHEe TEXHUKU
0€30MacHOCTH ¥ THUTHEHUYECKHX
NpaBWjl, CBS3aHHBIX C OCAaHKOH U
opraHmzaimeli  pabodero  Mecta)
qyepes 310pOBbecOeperaronye
TEXHOJIOTHH

Bocmranue nHTEpeca K yueHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
CO3/1aHUS U O ACPKAHHS
MHTEpeca, aKTUBU3ALUU
[103HABATEJILHOM EATEIbHOCTH
ydamuxcs). Popma peanuzanuu:
NpaBuiia KabuHeTa

32

Hucnepcus cBera. CIOXKHBII cOCTaB
6emnoro ceera. L{get. JITabopaTopHas
pabora «Habnronenue nucniepcun
cBETa»

Bocmuranue nHTEpEca K yUeHHIO,
K TIpolieccy NO3HaHHUs (CIOCOObI
CO3JIaHUS U TOIIePKaHUs
HUHTEPECA, aKTUBU3AIIUN
[I03HABATENIBHOH JAESATEILHOCTH
yaamuxcs). Popma peanuzanuu:



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

33

Wntepdepenmus ceeta. Anudpaxmms
cBeta. udpaxnuonHas peméTka

Bubnauoreka
IIOK

https://m.edso
o.ru/ff0ced22

MpaBujIa KaOMHETa

Bocmuranue nHTEpECca K yUeHHIO,
K TIpoliecCy IO3HaHUA (CIIOCOObI
CO3JIaHUS U TIO/ITIePKaHUs
HHTEpeca, akTHBU3AINU
MO3HABATEJILHOM eI TEIbHOCTH
yaamuxcs). Popma peann3anuu:
npaBmIa KaOHHeTa

34

35

ITonepeyHOCTH CBETOBBIX BOJIH.
ITonspuzauus ceera

Onruyeckre NpruOOpPHI U YCTPOICTBa U
yCIIoBUS MX 0€3011acCHOTO NPUMEHEHHS

Bubnuoreka
IIOK

https://m.edso
0.ru/ffOcf02e

®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHM3allii  yJallUMHUCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
y4amuxcs, COOMIOJeHHEe TEXHUKU
0€30MacHOCTH ¥ THUTHEHUYECKHX
NpaBWjl, CBS3aHHBIX C OCAaHKOH U
opraHmzaimeli  pabodero  Mecta)
qyepes 310pOBbecOeperaronye
TEXHOJIOTHH

Bocmranue nHTEpeca K yueHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
CO3/1aHUS U O ACPKAHHS
MHTEpeca, aKTUBU3ALUU
[103HABATEJILHOM EATEIbHOCTH
ydamuxcs). Popma peanuzanuu:
NpaBuiia KabuHeTa

36

rpaHI/IHBI MMPUMEHUMOCTHU
Kj1accudeckor mexanuku. [loctynarst
cHenuanbHON Teopun
OTHOCUTEJIBHOCTU

Bubmmorexa
IIOK

https://m.edso
0.ru/ff0cf862

Bocmuranue nHTEpEca K yUeHHIO,
K TIpolieccy NO3HaHHUs (CIOCOObI
CO3JIaHUS U TOIIePKaHUs
HUHTEPECA, aKTUBU3AIIUN
[I03HABATENIBHOH JAESATEILHOCTH
yaamuxcs). Popma peanuzanuu:



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

MpaBujIa KaOMHETa

BocnuTanne uHTEpeca K y4eHHIO,
K IIpoLecCy TO3HAHUS (CIIOCOOBI

OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH. bubmmorexa COSAAMITE 1 HOAACPRATI
LR e
JUTHHBI
0.ru/ff0cfa42 yaamuxcs). Popma peann3anuu:
IpaBuJa KabMHeTa
®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHM3allii  yJallUMHUCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
DHeprusi ¥ UMITYJIbC PENSTHBUCTCKOM LEIIgSﬁI/IOTeKa ydaluxcs, COOJIIOJICHHE TEXHHUKH
38 yacTuipl. CBsI3b MAacChI C SHEPTHEH U httos://m.edso 0C30MacCHOCTH ¥ TUTHEHHYECKUX
MMITY TbCOM. DHEPIHSI OKOs o.ru/ffocfces IPaBWI, CBS3aHHBIX C OCAHKOW U
opraHmzaimeli  pabodero  Mecta)
qyepes 310pOBbecOeperaronye
TEXHOJIOTHH
Bocmranue nHTEpeca K yueHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
Kontponpras pabdorta «Onrtuka. bubsmorexa COSMARIDL I TOUICPRAHIA
39 OCHOBBI crienMaabHON TeOpHH ]ﬁlt?lg Jim.edso HOS::}:;&?S;S;THBH%HHH
OTHOCHTEJIEHOCTI Tps./MM.ersg ACATCIBHOCTH
0.1u/ff0cf6f0 yuammxcs). Popma peannsarun:
NpaBuiia KabuHeTa
Bocmuranue nHTEpEca K yUeHHIO,
BubnuoTexa K IpoIIecCy MO3HaHUS (CIIOCOOBI
40 ®oronsl. Dopmyra [Tnanka. SHeprus IIOK CO34aHus U IIOAACPKaHUA

n UMIyIsc GoroHa

https://m.edso
0.ru/ffOcfel6

HUHTEPECA, aKTUBU3AIIUN
MO3HABATENILHOM JESITEIbHOCTH
yaamuxcs). Popma peanuzanuu:



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16

MpaBujIa KaOMHETa

BocnuTanne uHTEpeca K y4eHHIO,
K IIpoLecCy TO3HAHUS (CIIOCOOBI

Bubnuoreka CO3MaHusA U IOAACPKaHU
OTKpEITHE U HCCIICIOBAHIE
IIOK HWHTEpeca, aKTUBU3ALNHT
41 ¢doroaddexra. OmpiTer A. T'. . N
Cronetosa https://m.edso MO3HABATEJILHOMN eI TEIbHOCTH
0.ru/ffOcffc4 yuamuxcs). Popma peannsarum:
MpaBHjIa KaOMHETa
®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHU3aIlMd  YYalINMHCS  CBOCH
JIeSITEIIBHOCTH (opranusanus
5 CaMOCTOSATETFHON paboTsl
bubnuoreka
3akoHsb! hoTtodaddekra. YpaBHeHue 110K yYaIuXCs, COOJIIOJICHUE TEXHHUKH
42 DiiHmreiiHa 11 porodddekra. httos://m.edso 0C30MacHOCTH HM  TUTMECHHYECKUX
. . ~
«Kpachast rpanuna» porosddexra 0.ru/ff0do15e | TMPaBHMI, CBSI3aHHBIX C OCAaHKOH U
opraHmzaimeli  pabodero  Mecta)
gepes 3I0pOBBECOEpeTaroIne
TEXHOJIOTHH
Bocnuranue uHTEpeca K YICHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
Bubnuoreka CO3MaHuA U IOAACPKAHUS
Jasnenue ceera. OnbiTel I1. H.
N 1HOK WHTEpeca, akTUBU3aLUU
43 JlebeneBa. XuMuueckoe IeiCTBHE . N
cBeTa https://m.edso H03HABATENLHOM JeATENHHOCTH
0.ru/ff0d04a6 yuammxcs). Popma peannsarun:
mpaBuia KabuHeTa
Bocnuranue uHTepeca K yYCHHIO,
TeXHUYeCKHE yCTPOHCTEA 1 K IpoIIecCy MO3HaHUS (CIIOCOOBI
44 MPaKTUYECKOE MPUMEHEHHE: CO3JJaHus U TIOAZICPIKaAHUSA

(doTo3neMeHT, (HOTONATIHK,
coJiHeuHas Garapesi, CBETO IO/

HUHTEPECA, aKTUBU3AIIUN
MO3HABATENILHOM JESITEIbHOCTH
yaamuxcs). Popma peanuzanuu:



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

MpaBujIa KaOMHETa

BocnuTanne uHTEpeca K y4eHHIO,
K IIpoLecCy TO3HAHUS (CIIOCOOBI

Bu6iuorexa CO3JIaHUS U TIO/ITIePKaHUs
45 Pemmenne 3ama4 mo teMe « IIEMEHTHI IIOK HWHTEpeca, aKTUBU3ALNHT
KBaHTOBOM ONTHUKI» mlw MO3HABATEIbHON IEATEIHLHOCTH
0.1u/ff0d0302 yaamuxcs). Popma peann3anuu:
MpaBHjIa KaOMHETa
®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHU3aIlMd  YYalINMHCS  CBOCH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
Moaens atoma ToMcoHa. ONBITHI Epgﬁﬂmem y4amuxcs, COOMIOJeHHEe TEXHUKU
46 Pe3epdopna mo paccessHUIO 0-4acTHII. httos://m.edso 0C30MacHOCTH HM  TUTMECHHYECKUX
IInanerapuas Moaesb aToMa 0.ru/ff0od091a | TPABHI, CBS3aHHBIX C OCAHKOH K
opraHmzaimeli  pabodero  Mecta)
gepes 3I0pOBBECOEpeTaroIne
TEXHOJIOTHH
Bocnuranue uHTEpeca K YICHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
Bu6inoreka CO3JIaHUSl U TTOJIIePKAHUS
47 Ioctynarsr bopa ]ﬁlt?lg Jim.edso HOS::}:;&?S;S;THBH%HHH
ntips://im.edso JESITEIBHOCTH
0.ru/ff0d0afa yuammxcs). Popma peannsarun:
mpaBuia KabuHeTa
Bocmuranue nHTEpEca K yUeHHIO,
BubnuoTexa K IpoIIecCy MO3HaHUS (CIIOCOOBI
Wznydenue u nornomeHrue GOTOHOB 1IOK CO3NAHMS 1 TIOIUIEPHKAHNS
48 IIPU NEPEXO0/ie aTOMa C OJJHOTO YPOBHS

SHEpPruu Ha Apyroi. Bunasl cnexTpos

https://m.edso
0.ru/ff0dOafa

HUHTEPECA, aKTUBU3AIIUN
MO3HABATENILHOM JESITEIbHOCTH
yaamuxcs). Popma peanuzanuu:



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

MpaBujIa KaOMHETa

BocnuTanne uHTEpeca K y4eHHIO,
K IIpoLecCy TO3HAHUS (CIIOCOOBI

BonroBsIe cBo¥icTBa YacTuil. BoHEI bubnmorexa CO3J1aHus U TIOAICPIKaAHUSA
49 ne bpoiina. KopmyckynspHo- HOK HWHTEpeCa, aKTUBU3ALIUU
BOJIHOBOH Ayann3M. CIIOHTaHHOE U https://m.edso o3HaBaTeIbLHOU NEATENLHOCTH
BBIHYKICHHOE M3ITyd€HIE 0.ru/ff0d0ca8 yuamuxcs). dopMa peanusaLuu:
IpaBuJa KabMHeTa
®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHM3allii  yJallUMHUCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
Bubnuoreka
OTKpBITHE PaANOAaKTUBHOCTH. OTBITHI LIOK yUalUxcs, COONIOJICHUE TEXHUKU
50 Pesepdopaa o onpeznenenuio cocrasa https://m.edso | OS30TMACHOCTH M TMIMEHHYECKHX
ps://m.
aIN0AKTUBHOTO M3JTyYECHUsI .
paa y 0.ru/ffodofd2 IPaBWI, CBS3aHHBIX C OCAHKOW U
opraHmzaimeli  pabodero  Mecta)
qyepes 310pOBbecOeperaronye
TEXHOJIOTHH
Bocmranue nHTEpeca K yueHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
CaoiicTBa anbda-, bera-, ramMmma- CO3/AaHus U IIOAACPIKaHUS
51 n3nydeHns. Biousaue UHTEpeca, aKTUBU3ALUH
PaaOaKTUBHOCTHU HA KUBbBIC MO3HABATEJILHOMN JIEATEIILHOCTH
OpraHU3Mbl ydamuxcs). GopMa peann3alyu:
NpaBuiia KabuHeTa
Bocmuranue nHTEpEca K yUeHHIO,
OTKpHITHE IIPOTOHA ¥ HEHTPOHA. Bubnuorexa K TpOIIecCy Mo3HaHus (Cocoos!
52 W3zoromnsl. Asbha-pacna. HOK CO3/1aHus U MOIICPIKaHNs

DJEeKTPOHHBIH M IO3UTPOHHBIH OeTa-
pacnaz. 'amma-u3nyuenue

https://m.edso
0.ru/ff0d1162

HUHTEPECA, aKTUBU3AIIUN
MO3HABATENILHOM JESITEIbHOCTH
yaamuxcs). Popma peanuzanuu:



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS3U HYKJIOHOB B sIIpE.
SInepHele peakuuu. SAnepHbiii
peaxTop. [IpobaeMbl, mepCIEeKTHUBEI,
9KOJIOTHYECKUE aCHEKTHI SACPHOI
SHEPTreTUKU

Bubnauoreka
IIOK

https://m.edso
0.ru/ff0d1356

MpaBujIa KaOMHETa

Bocmuranue nHTEpECca K yUeHHIO,
K TIpoliecCy IO3HaHUA (CIIOCOObI
CO3JIaHUS U TIO/ITIePKaHUs
HHTEpeca, akTHBU3AINU
MO3HABATEJILHOM eI TEIbHOCTH
yaamuxcs). Popma peann3anuu:
npaBmIa KaOHHeTa

54

55

DneMeHTapHble YacTUIlbl. OTKPBITHE
o3uTpoHa. MeToIbl HAOMIOACHUS U
pEeTUCTpaluy 3JIEMEHTAPHBIX YaCTHUII.
Kpyrasiii cton «DyHnaMmeHTanbHbIe
B3auMoeicTBus. EnuHcTBO
(u3NIeCcKoil KapTHHBI MUPa»

Bun 38é3anoro Heba. Co3Besus,
sIpKH€ 3BE3/Ibl, TUIAHETHI, UX BUJUMOE
nBkenne. ColHEYHas cucTeMa

Bubnuoreka
IIOK

https://m.edso
0.ru/ff0d0e38

®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHM3allii  yJallUMHUCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
y4amuxcs, COOMIOJeHHEe TEXHUKU
0€30MacHOCTH ¥ THUTHEHUYECKHX
NpaBWjl, CBS3aHHBIX C OCAaHKOH U
opraHmzaimeli  pabodero  Mecta)
qyepes 310pOBbecOeperaronye
TEXHOJIOTHH

Bocmranue nHTEpeca K yueHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
CO3/1aHUS U O ACPKAHHS
MHTEpeca, aKTUBU3ALUU
[103HABATEJILHOM EATEIbHOCTH
ydamuxcs). Popma peanuzanuu:
NpaBuiia KabuHeTa

56

Comnuue. ConHeyHass aKTUBHOCTb.
Hctounuk sHeprun ConHua u 3B€37

Bocmuranue nHTEpEca K yUeHHIO,
K TIpolieccy NO3HaHHUs (CIOCOObI
CO3JIaHUS U TOIIePKaHUs
HUHTEPECA, aKTUBU3AIIUN
[I03HABATENIBHOH JAESATEILHOCTH
yaamuxcs). Popma peanuzanuu:



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

3BE3IbI, X OCHOBHBIE
XapaKTepUCTHUKH. 3BE3IBI TTIaBHON
MIOCIIeI0BaTENIbHOCTH. BHYTpeHHEE

MpaBujIa KaOMHETa

BocnuTanne uHTEpeca K y4eHHIO,
K IIpoLecCy TO3HAHUS (CIIOCOOBI
CO3IaHMS U TOICPIKAHHUS
WHTepeca, aKTHBU3AINH

57 N
cTpoeHue 3BE31. CoBpeMEHHbBIE MO3HABATEJILHOM eI TEIbHOCTH
TPEACTABICHHS O NPONCXOKICHHH 1 yuampixcs). dopma peanusarun:
sBommonun ConHIA U 3BE31
IpaBuJa KabMHeTa
®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHM3allii  yJallUMHUCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
Mnieunslii [lyts — Hama ["anaxTuka.
y y4amuxcs, COOMIOJeHHEe TEXHUKU
[Tonoxenue u nemwxenue ConHIa B
58 - 0€30MacHOCTH ¥ THUTHEHUYECKHX
I'anaktuke. I'anaktuky. YEpHble ABIPHI
B S/Ipax ralakThK NpPaBWI, CBS3aHHBIX C OCaHKOH H
opraHmzaimeli  pabodero  Mecta)
qyepes 310pOBbecOeperaronye
TEXHOJIOTHH
Bocmranue nHTEpeca K yueHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
Bcenennas. Pazoeranue ranakTuk. CO3JaHNA U ITOAACPKAHUA
59 Teopwust Bosbioro B3peiBa. MHTEpeca, aKTUBU3ALUU
PenukroBoe usnyuenue. MT03HABATEIEHON AEATEIHHOCTH
Meraranakrika ydamuxcs). GopMa peann3alyu:
NpaBuiia KabuHeTa
Bocmuranue nHTEpEca K yUeHHIO,
K TIpolieccy NO3HaHHUs (CIOCOObI
CO3JIaHUS U TOIIePKaHUs
60 Hepemennsle npo0i1eMbl acTpOHOMUHT

HUHTEPECA, aKTUBU3AIIUN
MO3HABATENILHOM JESITEIbHOCTH
yaamuxcs). Popma peanuzanuu:




KontponsHas padora « 31eMeHTHI

MpaBujIa KaOMHETa

BocnuTanne uHTEpeca K y4eHHIO,
K IIpoLecCy TO3HAHUS (CIIOCOOBI
CO3IaHMS U TOICPIKAHHUS
WHTepeca, aKTHBU3AINH

61 ACTPOHOMMH U aCTPOPU3UKI» MO3HABATEIbHON IEATEIHLHOCTH
yaamuxcs). Popma peann3anuu:
MpaBHjIa KaOMHETa
®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHU3aIlMd  YYalINMHCS  CBOCH
JIeSITEIIBHOCTH (opranusanus
O606marouuii ypok. Posb Gpusuku u CaMOCTOATENLHOH paGoTsl
ACTPOHOMHH B 3KOHOMHUUECKOH, ydaluxcs, COOJIIOJICHHE TEXHHUKH
62 TEXHOJIOTUYECKOM, COLMATLHON U 0e30IMacHOCTH Y T'UTMEHHYECKUX
STHYECKOI Cepax NesTenbHOCTH IPaBWI, CBS3aHHBIX C OCAHKOW U
Heloseka opraHmzaimeli  pabodero  Mecta)
gepes 3I0pOBBECOEpeTaroIne
TEXHOJIOTHH
Bocnuranue uHTEpeca K YICHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
CO3/1aHUS U O ACPKAHHS
O6o6maromuit ypok. Poie u mecto
63 (U3UKK ¥ aCTPOHOMHUH B fHrepecd, aIfTHBmaHHH
COBpEMEHHOI! HAYHHOI KAPTHHE MHDA MT03HABATEIEHON AEATEIHHOCTH
ydamuxcs). Popma peanuzanuu:
NpaBuiia KabuHeTa
Bocmuranue nHTEpEca K yUeHHIO,
O6o6marommii ypok. Porb K IpoIIecCy MO3HaHUS (CIIOCOOBI
64 (usmueckoit Teopun B GOPMHUPOBAHUH CO3JaHuA ¥ IOAACPIKAHM A

MIPE/CTaBIICHUH 0 (PU3MUECKOI
KapTUHE MHpa

HUHTEPECA, aKTUBU3AIIUN
MO3HABATENILHOM JESITEIbHOCTH
yaamuxcs). Popma peanuzanuu:
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O6o6maromuit ypok. Mecto
¢u3ndeckoil KapTHHBI MUpPa B 00IIIEM
PsIy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX PEICTaBICHUH O IpUpoIe

MpaBujIa KaOMHETa

Bocmuranue nHTEpECca K yUeHHIO,
K TIpoliecCy IO3HaHUA (CIIOCOObI
CO3JIaHUS U TIO/ITIePKaHUs
HHTEpeca, akTHBU3AINU
MO3HABATEJILHOM eI TEIbHOCTH
yaamuxcs). Popma peann3anuu:
npaBmIa KaOHHeTa

66

67

PesepBHblil ypok. MarautHoe nosne.
DNeKTpOMarHUTHasE HHAYKIUS

PesepsHslitl ypok. Ontuka. OCHOBBI
cHenuanbHON Teopuu
OTHOCUTEJIBHOCTU

®opMUPOBaHUE YMEHUH M HABBIKOB
OpTraHM3allii  yJallUMHUCS  CBOEH
JIeSITEIIBHOCTH (opranusanus
CaMOCTOSATETFHON paboTsl
y4amuxcs, COOMIOJeHHEe TEXHUKU
0€30MacHOCTH ¥ THUTHEHUYECKHX
NpaBWjl, CBS3aHHBIX C OCAaHKOH U
opraHmzaimeli  pabodero  Mecta)
qyepes 310pOBbecOeperaronye
TEXHOJIOTHH

Bocmranue nHTEpeca K yueHHIO,
K IIpoIieccy MO3HaHUSA (CIOCOOBI
CO3/1aHUS U O ACPKAHHS
MHTEpeca, aKTUBU3ALUU
[103HABATEJILHOM EATEIbHOCTH
ydamuxcs). Popma peanuzanuu:
NpaBuiia KabuHeTa

68

Pezepnsriii ypox. KBantoBas ¢pusmnka.
OneMeHThl aCTPOHOMUU U
acTpoU3UKH

Bubmmorexa
IIOK

https://m.edso
0.ru/ff0d1784

Bocmuranue nHTEpEca K yUeHHIO,
K TIpolieccy NO3HaHHUs (CIOCOObI
CO3JIaHUS U TOIIePKaHUs
HUHTEPECA, aKTUBU3AIIUN
[I03HABATENIBHOH JAESATEILHOCTH
yaamuxcs). Popma peanuzanuu:



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

MpaBujIa KaOMHETa

OBIIEE KOJIMYECTBO YACOB I1O
[MPOTPAMME

68







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYHEHUKA

® ®wuzuka, 10 xmace/ KacesaoB B.A., O011ecTBO ¢ OTpaHUdeHHON 0TBETCTBEHHOCTHIO «/[JPODAY;
AxkumonepHoe o61ecTBo «M31arenbpeTBo
«IIpocserieHue»

® Omsuka, 11 xrace/ Kacessaos B.A., O0mecTBO ¢ OTpaHIYEHHON OTBETCTBEHHOCTHIO «[J[PODAY;
AxunonepHoe o01mecTBo «M3naTenseTBo
«IIpocsemenue

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
1. ®wusuka. 10 xiacc. ba3oBblii ypoBeHb. YUeOHUK C 3JCKTPOHHBIMIIPHIOKCHUEM
(aBTop B. A. KacbsiHOB).
2. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK C IICKTPOHHBIMIIPIIIOKCHUEM (aBTOP
B. A. KacbsHOB).

U ®POBBIE OBPA3OBATEJBbHBIE PECYPCBHI U PECYPCBI CETU HHTEPHET
1 http://nsportal.ru - corransHast ceTh paOOTHUKOB 00pa30BaHMs.2
http://markx.narod.ru/pic/ - pusuka B mkoe.
3 http://festival.1september.ru/articles/ - pectuBans negarornveckux uaeit «OTKPBITHIN yPOK».
4 http://www.fizika.ru/ - caiit mis yuurtenei GU3MKU U UX YUYCHUKOB.
5  http://www.physics.ru/ - matepuasbl mo pusuke.
6 www.ege .edu.ru - uapopmanronnslit mopran EI'D.

7 http:// school - collection . edu . ru / - equnas komnexiust [IOPoB


http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

