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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢us3uke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOXKCHUN M TPEeOOBAHUM K pe3yJbTaTram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHIICTIIIMK TIpernogaBanusl yuyeOHoro mnpeaMera «®Pus3mka» B 00pa30BaTENIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpaszoBaTebHbIE TPOTPAMMBI.

HopmaTuBHO-nnpaBoBbI€e JOKYMEHTBI, 00ecedYuBaIOIIe OPraHUu3anuio
o0pa3oBaTe/IbHOM 1eATeJIbHOCTH N0 y4eOHOMY npeamery «Pusznka» B
2024/2025 yyeOHOM roay

®du3urka sBISETCS HAyKoW 0 HanboJiee o0LuMX 3aKOHAX NPUPOJIbI, U YUEOHbBIN
npeaMeT «OU3HuKay» BHOCHUT CYIIECTBEHHBIA BKJIaJ B CHCTEMY 3HAHHH IIKOJLHUKOB
00 okpy:xatoiiem mupe. [1IKoIbHBIN Kypc PUBNKHU SABISETCS CUCTEMOOOPA3yIOITUM
JUJISl OCTaJIbHBIX €CTECTBEHHO-HAYYHBIX YYCOHBIX MTPEIMETOB, TOCKOJIbKY
(u3MYeCcKue 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBJICHUH, H3y4YaeMbIX XUMHUEH,
ounonoruen, pusndeckoit reorpadueil 1 aCTPOHOMUEH.

OBnaaeHne GU3NUESCKUMH 3HAHUSIMHU CO3/IAET BOZMOXKHOCTH JIJISl UX JTaJbHEHIIIETO
IIMPOKOTO UCTIONH30BAHUS U AKTUBHOTO MPAKTUYECKOTO TPUMEHEHUS TIPH
Pa3BUTHH PA3HOOOPA3HBIX TEXHOJIOTUH B chepe SYHEPTreTUKH, TPAaHCTIOPTA,
OCBOCHHMSI KOCMOCA, TTOJIYYCHHSI HOBBIX MAaTEPHUAJIOB C 33JJaHHBIMU CBOMCTBAMU U
MHOTHX Apyrux. U3yuenue Gpu3nKku BHOCUT OCHOBHOM BKJIaJa B popMUpoBaHUE
€CTECTBEHHO-HAYYHOUW KapTHHBI MUpa 00ydaromuxcs, B GOpMUPOBaHUE YMEHUN
MPUMEHSTh HAYYHBIN METO]I MO3HAHUSI IPY BHITIOJIHEHUHU UMU YI€OHBIX
HUCCJIEIOBAHUM.

[TosToMy OHOM M3 3a7a4, TOCTABJICHHBIX TOCYIAPCTBOM U COLIMYMOM IEPE
IITKOJION, SIBJIsIETCSI 00eCIeueHe BO3MOKHOCTHU MOTYyUYEHHS BBITYCKHUKAMHU
(byHIaMEHTAIBHOTO €CTECTBEHHO-HAYYHOI0 00111eT0 00pa3oBaHusi BOOOIIE U
¢bu3nueckoro oOpa3zoBaHus B YaCTHOCTH. JTa 3a/1a4a JOJKHA PEIIAThCA C LEbI0
BBLISIBJICHUS TaJIAHTJIMBOM MOJIOJIEKH, CITOCOOHOM K JaJIbHEHUIIIEH JesITEILHOCTH B
00J1aCTH HAYKH, TEXHOJIOTHI ¥ MHHOBAIHK, (POPMUPOBaHUS Y TTOAPOCTKOB
YCTOMYMBOW MOTHBAIIMH K MOJTYYEHUIO HAYYHOTO U UHKEHEPHOTO 00pa30BaHUs.
B pamkax pemieHus JaHHOM 3aJja4d B HACTOSILEE BPEMSI UAET MPOLIECC
JTATBHEHIIETO pa3BUTHUS IIKOJIBHOTO (PU3NYECKOro 00pa3oBaHus. DTaraMu 3TOTO
mpoliecca SBISIFOTCS BBEICHHUE B IEHCTBHE OOHOBIEHHBIX (peiepaTbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OCHOBHOTO OOIIEr0 U CPEIHETO
obmrero oopasoBanus (nanee — PI'OC OO0 u ®I'OC COO), coznanue eTuHBIX
dbenepaabHbIX OCHOBHBIX 00111€00pa3oBaTebHbIX porpamm (ganee — ®OOII),
pazpabotka denepanbHbIX padounx nporpamm (nanee — OPII) mo pusuxe
0a30BOr0 1 yriIy0JIEHHOTO YPOBHEH.



CrparernueckuMu JOKyYMEHTaMU, ONPEICNISIOIIMMU B TOM YUCIIE COAEPKaHUE
oOydeHus o yueOHoMYy npeamery «Puznkay, apisitorcs 00HoBIEHHBIE DI'OC
OO0 u ®I'OC COO, peanuzaius KOTOPbIX 00pa30BaTEILHBIMU OPTaHU3AIUSIMU
Hauata ¢ 1 cenTsa0ps 2022 roja.

Oo6HoBIIeHHE cofiepKaHus 00yUueHus (PU3UKE OCYIIECTBIEHO HA OCHOBE
CJIEIYIOUIUX HOPMATUBHBIX TOKYMEHTOB, PETJIAMEHTHPYIOLIUX OCHOBHOE O0IIee U
cpeaHee olIiee 0Opa3oBaHUE:

— @enepanbHbIil 3ak0H 0T 29 nexadpst 2012 r. Ne 273-D3 «O06 o6pazoBaHuu B
Poccniickon ®@enepanumy;

— @DenepanbHbIN TOCYapCTBEHHBIM 00pa30BaTENIbHBINA CTaHAAPT OCHOBHOTO
oOmiero oOpazoBanus (yTB. mpukazoM Munnpocsemenus: Poccuu ot 31 mas 2021
r. Ne 287);

— @enepanbHBIN rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPETHETO OOIIEro
oOpazoBanus (yTB. mpukazoM Munoopuayku Poccuu ot 17 mast 2012 1. Ne 413);

— @enepanpHas 00pazoBaresibHas MporpaMMa OCHOBHOTO O0IIETr0 00pa3oBaHus
(yTB. mpukazom Munnpocsenienusi Poccun ot 18 mas 2023 r. Ne 370) (nanee —
®OII O00);

— @enepanpHas 00pa3oBaTebHAs MPOTpaMMa CPEHETo O0IIero 00pa3oBaHUs
(yTB. mpuka3zom Munnpocseuienust Poccun ot 18 masg 2023 r. Ne 371) (nanee —
®OII COO);

— @enepanpHble paboure MporpamMmsl 1o yueoOHoMmy npeamety «Duznkay
(ocHOBHOE O01IEE U cpeaHee oluee oOpa3oBaHue; 0a30BbIM U YIITYOIEHHBIN
ypoBHH) (nanee — ®PIT OO0 U ®PIT COO);

— npuka3 Munnpocsenienust Poccuu ot 21 despaiisa 2024 r. Ne 119 «O BHecenuu
n3MeHeHnil B mpuiioxkeHust Ne 1 u Ne 2 k nmpukazy MuHuCTEpCTBa TPOCBELIEHUS
Poccutickoit @enepanuu ot 21 centsops 2022 1. Ne 858 «O6 yTBepKaeHUU
benepanbHOro nepeyHsi y4eOHUKOB, JOMYIIEHHBIX K UCIIOJIB30BaHUIO MTPU
pealin3aiyy UMEIOUINX TOCYIapCTBEHHYIO aKKPEIUTAIIII0 00pa30BaTeIbHbIX
IporpamMM Ha4aJIbHOTO 00IIIer0, OCHOBHOTO OOIIIETO, CPETHEr0 00IIEro
o0pa3oBaHMs OpraHU3aLUsIMHU, OCYILECTBISIOUIUMHI 00pa30BaTEIbHYIO
NEeATEIbHOCTh U YCTAHOBJICHHSI MPEJIETBHOTO CPOKA UCIIOIb30BAHUS UCKITFOUEHHBIX
y4€OHUKOBY.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOUW KapTUHBI MHpa oOydaroruxcs 11 kiraccoB mpu oOy4eHUHN UX
¢u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOJXOJa.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBanusiM GI'OC COO k rmaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM H METANPEIMETHBIM pe3ybTaTaM OOyUCHHsI, a TAKKe
YYUTHIBAET HEOOXOIUMOCTh peaM3aIliil MEXIPEIMETHBIX CBs3eH (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE



1eIM U3y4eHus (GU3UKHA Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus, MIaHUPYEMbIE
pe3yNbTaThl  OCBOEHHUS Kypca (HU3UKH: JIMYHOCTHBIC, MeETalpeaMETHBIC,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTATHI [0 T0/1aM O0y4YCHUS;

e cojzepkaHue yueOHoro npeamera «Pusnka» 1o rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTyIAas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IkoabHBIN Kype GU3UKN — cHCTEeMOOOpa3yIoui
JUUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4yaeMbIX XUMHUEH, OHOIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUM B c(pepe IHEPTeTUKU, TPAaHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJYYEHUs] HOBBIX MATEPHAJIOB C 3aJaHHBIMU CBOMCTBaMH M Apyrux. M3ydeHue
(bU3UKY BHOCUT OCHOBHOM BKJIaJ B POPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI
Mupa oOydaromuxcs, B (HOpMUPOBAHHE YMEHHH NPUMEHSAThH HAYYHBIA METOJ]
MO3HAHUS TP BHITIOJTHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY kypca ¢pu3uku AJist ypOBHS cpeHero o011ero 00pa3oBaHus MOJ0KEH
psI uae, KOTOpPbIe MOXKHO pacCMaTpyBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCeX Pa3fesioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DH3HUKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM € HEW MmaTepuasn Kypca (pu3uku
o0benUHEH BOKpPYr (Qusnueckux Teopuil. Beaymmm B Kypce sBISETCS
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpearnoiaraeT HCIOIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMAIa (PU3HMYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
(GbU3UKH C pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHYECKUMU, HPAaBCTBEHHBIMU
¥ DKOJIOTUYECKUMU TTPOOIeMaMHu.

Hoes npuxnaonoii nanpasenennocmu. Kypce pusnku npeamnosaraet 3HakOMCTBO
C MIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTUUYECKUX MPUIIOKEHUU H3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHUS DIIEMEHTOB
CONlep KaHMs, TOCBAIMIEHHBIX OKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKA W TEXHOJIOTHH, a TaKXke OOCYXICHUS
po0JIeM palMOHAIBLHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.



Crep>xHEBBIMH 3JIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpPETHEro OOIIETo
oOpa3oBaHMsl SABJISAIOTCS (u3nueckue teopuu (HopMHupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NUECKON Teopuu, posid (HyHIaMEHTAIBHBIX 3aKOHOB H
MPUHITUIIOB B COBPEMEHHBIX MIPEICTABICHUSX O IPUPO/IE, IPAHUIIAX TIPUMEHUMOCTHU
TEOPUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U MPOIECCOB).

CucTeMHO-JesITeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanmu3yercs Mpexie
BCEro 3a CYET OpPraHM3alMH SKCIEPUMEHTAIBHON AESTENbHOCTH O0YYaroNINXCs.
J1st 6a30BOT0 YpOBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBLHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B TpOrpaMme
no (¢u3uKe OOBEAMHEHBI B OOLIMI CIUCOK YYEHHYECKHMX MPAKTHUECKUX padoT.
BrineneHue B ykazaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIICTCSA yYaCTHUKAMU 00pa30BaTeIbHOTO IMpoliecca
UCXOJsl U3 OCOOCHHOCTEW IJIaHMPOBAaHUS M OCHalleHMsl kabunera ¢usuku. [Ipu
3TOM OO0ECIEeUMBaETCs OBJAJACHHE OOYYarOIIMMHCS YMEHMSIMH IIPOBOAUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiroe BHUMaHue yaesieTcs PEIICHNIO0 PACUETHRIX M KAY€CTBEHHBIX 3a]1ad.
[Tpu 3TOM A1t pacu€THBIX 3a]a4 IPUOPUTETOM SBIISIFOTCS 337auu C SBHO 33aJJaHHOU
¢u3znyecKkoil MOAENbI0, TO3BOJIAIOIIME MPUMEHATh M3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak M WUHTETPHUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKaroulei
KU3HH, TpeOyronue BbhIOOpa (U3MYECKOW MOAECNU g CUTYyallMd MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecreyeHnto y4yeOHoro mpouecca 0a30Bbl YpOBEHb Kypca (PU3UKH HA YPOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCJIOBUAX IPEAMETHOTO
kaOvHeTa (DU3MKM WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IUkiIa. B kabuHeTe (u3MKU JOJKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE Il BBIMOJHEHHUS YKa3aHHBIX B MIporpaMMme 1o
(bU3HMKe YUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JlemMoHCTpallMoHHOE  000pyZoBaHHe (OpMHpPYETCSI B COOTBETCTBHHM C
OPUHLAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMmMe Mo (U3MKE KIIOUEBBIX JEMOHCTpAIUi IJis
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopMupyeTcss B BHI€ TEeMAaTUYECKUX KOMIUIEKTOB U 0OECIeYyrMBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUIEKTHI



7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTEITHLHBIX CUCTEM B BHJIC TU(PPOBHIX JTaOOpaTOPHUH.

OCHOBHBIMHU 1EJIIMHU U3yUeHUsI PU3UKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMUpOBaHHE HHTEpeca W CTPEMIICHHS OOYyYalomuXcsd K HaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTC/UICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUSA ¥ (DOPMUPOBAHHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa H3y4YeHHs OCHOB
CTPOCHHMSI MaTepPHH U ()YHTAMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHHEe YMEHUH OOBSCHATH SIBJICHHS C HCIOJb30BaHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JI0KA3aTEIIbCTB;

dbopMHpOBaHHE TPESACTABICHUN O POJIU (U3UKU IS Pa3BUTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKU M TEXHOJIOTHIA.

JlocTrxeHne 3TUX Ienei 00ecrednBacTCsl pEIIeHHeM CIEeIyIOMNX 3a7ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUs:

pUOOPETEHUE CUCTEMBI 3HAHUM 00 00IIHX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYI0 (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;
dbopMupoBaHUE YMEHHI TPUMEHATh TEOPETUUECKHUE 3HAHUA IS
OOBbsICHEHUS (PU3WYECKUX SBICHUW B TPHUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUs] Pa3MYHBIX 3aad C SBHO 3aJaHHOU
bu3nueckol MOAENbI0, 3aJady, MNOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3/laHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSAM 3aJ1auH;
noHUMaHue (U3NUYECKMX OCHOB W TPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKUX MTPOLECCOB, X BIUSHUS HA OKPYKAIOLIYIO
cpeny;

OBJIQJICHUE METOJaMH CaMOCTOSTEILHOIO IUIAHUPOBAHUS W TPOBEACHUSA
(bU3NYECKUX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTaluu UH(POpMaIUH,
ONpPEAETIECHNS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTUSI YMEHUU MPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenue ¢usuku (06a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpa3zoBanmst 0TBOIUTCS B 11 Kitacce — 68 yacoB (2 yaca B HEJIGIIO).

[Ipennaraemeiii B mporpamMmme no (¢uU3MKe MepeueHb JabopaTOpHBIX U
NPAKTUUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JENaeT BBIOOP



NPOBEICHUSI JIA0OPATOPHBIX Pa0OT M OMNBITOB C YYETOM WHAWBUIYATbHBIX
0COOCHHOCTEH 00yJaroIIMnXCsl.

COJEPXAHUE OBYUYEHUA

11 KIIACC

Pasnen 4. daekTpoguHaMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluann marHuTHOM WHAyKUMW. KapTWHa JMHWUKA MAarHATHOW WHIYKIUW TIOJIA
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5IMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIDKYIIAs Cujla WHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunu dapazes.

BuxpeBoe »3ieKTpuyecKoe Tosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MIPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcCTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.



JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMAarHUTHON UHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOABWKYILIEH CHUIIBI UHAYKIUU OT CKOPOCTH HW3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

M3y4yeHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccnenoBanue NeHCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccenenoBanue siBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONE0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIcOaHMU.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>kMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosnebanuil. [IpeBpaiiienue s3Hepruy Npu rapMOHNYECKUX KOJIEOaHUX.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCANIbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHuUs
HHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHykI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennplii  TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBYIOIIEe 3HAUYEHHE CHUJIbl TOKa W
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojiaeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUI.

HaOnronenue pezonanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSDKEHUS OT BPEMEHM) JJIS
3JIEKTPOMArHUTHBIX KOJICOAHU.



Pe3oHaHc mnpu MOCNENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBaHue 3aBUCMMOCTH MEPUOJAa MabIX KOJIEOAHUM Irpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre MepeMEHHOT0 TOKa B LN U3 MOCIIEI0BATENBHO COETMHEHHBIX
KOHJICHCATOpAa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbIE 6OJIHbL

MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopocts
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MPEIOMIICHUE, MOIsSpu3auus, Audpakuus,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYeCcKHue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMAarHOCTHMKAa B TEXHHKE M MEIHIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOW KoJjeOaHuH.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIICHUE,
noJisipu3aius, IMPpaknus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHne n3oOpakeHuit B
IUIOCKOM 3€pKae.



[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cBeta. LBer.

Cobuparomniyie 1 paccerBaroiiye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsIHUE
U ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHuit B COOMpPAIONIUX U
pacceuBaromux JnH3ax. PopMyra TOHKOU JIMH3bL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaAOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(QEpEHLUOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TP  IQJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUPPAKIUOHHYIO PEHIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOWCTBA M IIPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢doToamnmapaT, NPOEKIHMOHHBIA anmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE PACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinm cBera.

HaOmronenue audpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[Tosyuenue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mepeHne rnokasaTesns NpeJoMIIEHHs CTEKIIA.

HccnenoBanne CBOMCTB H300paKeHU B TMH3AX.

HaOGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crieIHAJIBLHO TEOPUU OTHOCHTEIbHOCTH
I paHuIBI IPUMEHNMOCTH KJIACCHYECKOM MeXaHuKU. [locTynaTel ciennanibHON
TEOpPUH OTHOCUTEIBbHOCTH: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DUHIITEWHA.



OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HGpI‘I/IeI\/’I H UMITYJIbCOM pCJ'ISITI/IBI/ICTCKOI?I HJaCTHUIbI. SHCpI‘I/IH
IIOKOAI.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmol K6anmoeou OoNMuUKU
®dotonbl. ®opmyna [lranka cBs3u s3HEepruu (HOTOHA C €r0 YACTOTOM. DHEPrus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dboroaddexra. YpapHenue DiHmTeHa 111 GoTtodaddekra. «KpacHas rpaHuia»

dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poTodPdekra.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO o -4acTHII.
[Inanerapnas momens aroma. lloctynater bopa. M3nydyenue u mormonieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPTHMH Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YpOBHEW HEPrUU aToMa BOJIOPO/IaA.

BousiHoBBIE cBoOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabOnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HaOmronenue muHeyaToro crekTpa.

Tema 3. Amomnoe a0po



OKCHEpUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTb CTPOEHHUs sapa. OTKpeITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpeneneHnio coctaBa paJuoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BrusHue
PaaOaKTUBHOCTU HA KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HyknmonHas monens siapa ['eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormel.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4deHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jle@ekT Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHbIe YaCTULbI. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJAEHCTBUS. EMUHCTBO (pu3HUeCcKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpEKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBHI ACTPOHOMUM U aCTPOPU3NKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBU)KCHUE.

ConHeyHas cucrtema.

Connue. Conneunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE31bl IJIaBHOM NOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETMMOCTBY» ISl 3BE3] TJIABHOW IIOCJIENOBATENBHOCTH. BHyTpeHHee crtpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U dBoounu CoJHIa U
3BE31. DTambl )KU3HH 3BE3I.

Mneunsiii Iyt — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.



Hepeménnbie npobiieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HabnroneHnus: HeBOOpYKEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH /1JIs1 ONIPEENICHUs TI0JI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be311s1 CEeBEPHOrO MOIYyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPeHUE

Ponp ¢u3ukm M acTpoHOMHH B SKOHOMHUYECKOM, TEXHOJIOTMYECKO,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0BEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHUH B COBPEMEHHOW Hay4YHON KapTHHE MUPA, poJib (PU3NUECKON TeOpUH B
(GbopMHpOBaHUYU MPEICTABICHUHN O (DU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B OOHIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTABIICHUNA O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHA B 11 Kiacce ocylmecTBIsieTcs C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CHUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKHE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl M MX NPOEKIHMH HAa OCU KOOPAMHAT, CIIO)KEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIUH, NPU3HAKKM NOJ00US TPEYroJbHUKOB,
onpeiesIeHne IOMAAU TUIOCKUX GUryp u 00bhEMa Tell.

buonoeus: snextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBW)KEHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsE CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIEKTPAIbHBIN aHau3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3EMIICTPSACEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpeNady, TEHepaTop NEPEMEHHOro TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, pPaguoNpUEMHHK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHeuHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npeaMera «Dusnka» T0HKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMAIbHBIMU HUHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJTIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pusndeckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBUN B OKPYKAOLIEH CPEJIE HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiicCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH U BBITIOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs], HAXOAUTh apTyMEHTHI JUIsl JOKa3aTeIhCTBAa CBOMX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4Y€HUs MHPOpMAIUU (PU3UUECKOTO COJEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKaHUS B pazIUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIIEHHE HAa YPOKax (DU3UKH U BO BHE-YPOUHOH JesITeTbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQUIMKTHBIX CHTyallMd ¥  CMAT4aTrh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETUYECKOE IIOBEICHUE B Pa3IUIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOpPMYyITUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYAHWIMH B 00JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh  HABbIKAMH  TO3HABAaTEIbHOM  pediekcuu Kak  OCO3HaHUsA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHI)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIIEHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 11 ki1acce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIFOAEH, LEJOCTHOCTh U E€JUHCTBO
bu3nyeCcKOil KapTUHBI MUPA,

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYCYHBIN JJICKTPUUECKUN 3apsfl, JIyd CBETa, TOUCYHBI UCTOUYHUK CBETA, AEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO sipa NpU PEIICHUU (PU3NYECKUX
3a7ad4;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUs, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEIHOE pACIpOCTpaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
unTepdepennus, audpakuus ¢ TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dboTtoanekTpudeckuit 3phext (poTodrddeKT), CBeTOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pAa3lIMYHbIX  Cpel) |

AJIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIONB3YsSd (PU3NYECKUE BEIUUYHMHBIL:
IEKTPUYECKUIN 3apsl, CHJIA TOKA, JIEKTPUUECKOE HANpPsSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUiIa, padoTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuia Amrmepa, cuna JlopeHua, WHIYKTUBHOCTH
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, MEpHOoJ M 4YacToTa
KoieOaHul B KoJeOaTeIbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHS M €JAMHMIIbI, YKa3bIBaTh
(b opMyIibl, CBS3bIBAIOLINE JAHHYIO (DU3UUECKYIO BETMUUHY C JPYTUMH BEIUYUHAMM;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
¢u3znyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JAJUHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPIHs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAUYEHHS M EAUHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBIL;

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIENOBATENBHOTO U MAPAJIIENIBHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH J[xoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKLWH, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHMS DHEPrUH, 3aKOH COXPAaHECHMsI MMIIYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUYECKOTO 3apsaaa, 3aKOH COXPAHEHUS MAacCOBOIO 4ucia, rmocrynarsel bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00JIacTH)
IIPUMEHUMOCTH;



ONPENENATh HAIIPaBJICHUE BEKTOPA UHIYKLIUA MarHUTHOT'O MOJISl TPOBOIHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO3JaBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHHUM: IMPU 3TOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH C UCIOIb30BAaHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHMPOBATHh YCTAaHOBKY, (PUKCHPOBATh PE3YJbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUI U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1abOpaTOPHOTO
000py10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCHOJB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHUSA 3a1a4u
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIEe NIl €€ pEeIlIeHus, NMPOBOJUTH PAcU€Thl M OLIEHUWBATH PEATbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYMHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3uYeCKHE IBIICHHUS,

MCITI0JIb30BATh MTPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM M MNPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIApHOM WHGOPMALIMK, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIydaeMyl0 HH(POPMALIHUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIa]a POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU IS
oOecrnieyeHnss OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
NIOBEJICHUS B OKPY’KaIOLIeH cpene;

paboTaTh B TIpymme C BBHIMOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYallMsIX, aJ€KBAaTHO OLIEHUBATH
BKJIa/1 KaX/I0TO U3 YYaCTHUKOB I'PYIIIHI B PEIICHHE pacCMaTpUBaeMoi poOIeMbI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YeCKHE U IEKTPOMArHuTHbBIC 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 6 bubmorexa HOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngj;ﬁféigrouﬁ £41097c
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

Awmmnepa. JlabopaTtopHas

11 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrposbusie  IIpakrnyeckue op
n/n Bcero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Pasgen 1. dnekTpogmHammKa (11y4.)
Tema 1.1. MarHuTHoe none. dNeKTPOMarHMTHaa nHAayKums (114.)
®unsmka 11 02.09
ITocTosHHBIE MArHUTEL U UX Knacg, '.A.
B3aHMOJICHCTBHE. . MsKkuwes, b.B.
MepBUYHbIN bu6mmoreka [IOK
MarnutHoe mone. BeKTop byxosues, B.M.
1 . 1 NHCTPYKTaX No 06.09 https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKIHH. YarypuH,
. 6e3onacHoCTH Crp. 3-4 u3yuuts
JIMHY MarHUTHOM MockBa
WHIYKIIUU MpoceeleHne
2022
MarsuTHOE 110J1€e 04.09 bubimoreka [IOK
IPOBOJAHMKA C TOKOM. OMBIT https://m.edsoo.ru/ff0c98fe
2 . 1 09ceHmsAbpsa
Opcrena. Bzanmonericteue I1.1 ctp.5-10, 3amanus EI'D
IIPOBOIHHUKOB C TOKOM (1-3),
09.09 bu6mmoreka [IOK
JlaGopaTtopHnast pabota https://m.edsoo.ru/ffOc98fe
3 «V3y4eHne MarHuTHOTO 1 1 9ceHmabpa | 112 ctp. 11-16, Crp. 413
[1OJIST KATYILIKU C TOKOM» JLp. Nel, ctp. 16, 3ananus
EI'3(1,3,5)
JleficTBME MarHMuTHOTO TOJISI 11.09
4 Ha IIPOBOJHUK ¢ TOKOM. Cuia 1 1 1 bubmorexa [JOK
poBOA ’ ceHTAbpA https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

pabora «MccnepoBanue
JEHCTBUS TIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOMY

Crtp. 414 JLP.Ne2. ctp. 16,
saganus ET'D(2,4,6)

JlelicTBME MArHUTHOTO TTOJS
Ha JABUXKYIIYIOCS
3apspKeHHYHo yactuily. Cuma
Jlopenma. Pa6oTa cubl
Jlopenna

07.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
nHaykuus. [loTok BekTopa
MarHuTHOW uHAyKuuu. IJC
WHIYKIUU. 3aKOH
3IEKTPOMArHUTHOM
unaykuuu Papanes

09.10

JlaGopaTtopHnast pabota
«Uccnenosanue sIBJICHUS
3IEKTPOMArHUTHOM
WHAYKIIAN»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTE. SIBIEHNE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEePrust
MarHMTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE
nojue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpocTsa u
VX IPUMEHEHUE!
IIOCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHHUTHI,
JJIEKTPOJBUraTENb,



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YCKOPHUTEIIN JIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS 11eYb

10

Ob6o06maromuit ypox
«MarsuTtHoOE€ 1noJe.
DNeKTpOMarHuTHas
AHIYKLUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

13

KoHnTtposbHas padoTa mo
TeMe «MarsuTHoE moJje.
DneKTpoMarHuTHas
WHTYKITAS

CBO6OI[HBI€ MCXaHHUYCCKUC
KoJIeOaHHSL. FapMOHI/I‘IeCKI/IC

KoyieOaHus. Y paBHEHUE

rapMOHHMYECKHUX KOJICOaHUH.

[IpeBpamienue 3uepruu

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCHMOCTH II€PHOJIa

MaJIbIX KoJebaHuil rpy3a Ha

HUTHU OT JJIMHBI HUTU U
MacChl Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

14

KonebarenbHblit KOHTYD.
CBoOOIHBIE
BHGKTPOMaFHI/ITHBIe
Koae0aHus B MacaILHOM

KOJIeOaTeIbHOM KOHTYpE.

AHaNOTUst MEXy
MEXaHUYECKUMHU U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820



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

AJIEKTPOMATrHUTHBIMH
KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI 3HepFI/II/I B
HJICaJIbHOM KOJIe0aTeIIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrapienue o
3aTyXamIIUX KOJICOaHHSIX.
BriHyXcHHBIE
MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. BeiHyxaeHHbIE
3IEeKTPOMArHUTHBIE
KoJieOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

18

IIepeMeHHBIH TOK.
CunycougaibHbIN
IIEPEMEHHBIN TOK.
MOIIHOCTb IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U
JENCTBYIOIEE 3HAYCHHE
CHUJIBI TOKA U HaIPSKEHUS
Tpancdopmarop.
ITpounsBoacTBo, nepenava u
noTpelIeHne IEKTPUIECKOM
SHEPrUu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHE
AJIEKTPUYECKOr0O 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH JJIEKTpoIepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

21

22

23

OKOJIOTUYECKUE PUCKU IIPU
IIPOM3BOJICTBE
anekTposHepruu. Kynerypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPIUU B
[IOBCEJHEBHOM KU3HU

MexaHudeckre BOJIHBI,
YCIJIOBHSI paclpOCTPAHECHHUS.
[lepuon. Cxopocth
pacupocTpaHeHus U JJIMHA
BOJHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTH 3ByKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

3J'I€KTpOMaFHI/ITHBI€ BOJIHBI,
UX CBOWCTBA U CKOPOCTb.
[ITxama 3EeKTPOMAarHUTHBIX
BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIMIIBI paANOCBA3U U
TeJIeBUIeHHA. Pa3BuTne
CPEICTB CBS3HU.
Pagnonoxanus

25

26

KonTponbnas pabota
«Kosnebannsa u BOIHBI

[IpssmonunenHoe
pacnpocTpaHeHUE CBETA B
OIHOPOJIHOM Cpee.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350



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

TodeuyHrsI HCTOYHUK CBETA.
JIy4d cBera

27

OTtpakeHue cBeTa. 3aKOHbI
OTpa’KEHHsI CBETA.
[Toctpoenue nzobpaxxeHuii B
IUIOCKOM 3€pKajie

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

28

29

30

31

IIpenomnenue ceeta. [TonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHEI0 OTPaKEHUS

JlaGopaTopHnas pabota
«M3mepenue nokazares
MPEJIOMIICHUS CTEKIIa

JIunzsl. [locTpoenne
n300pa’keHMi B JIMH3E.
dopmyIia TOHKOHU JIMH3BI.
YBennueHue JIMH3bI
JlaGoparopHas paboTa

«HcciaenoBanve CBOMCTB
M300paXKeHH B TUH3aX)

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucniepcust cBera. Crio>KHBIM
cocTtas 6enoro cBera. L[Ber.
JlaGopartopHas pabota
«Habmonenue aucnepcuu
CBETa»

33

UnTepdepenmus cera.
Judpakus cera.
JudpakumonHas pemeérka

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

ITonepedyHOCTH CBETOBBIX

bubmuorexa [JOK

34 BoJiH. [lonsipusanus ceeta https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPs U

35 YCTPOMCTBA U YCIOBUS MX
0€30MacHOT0 NPUMEHEHUS
['paHuIbl TPUMEHUMOCTH

36 KJIaCCHUYECKON MEXaHHUKHU. bubmuorexa [JOK
IToctynatel cnenuaibHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. bubnnoreka [JOK
3amMe/IJIeHHe BpEMEHU U https://m.edsoo.ru/ffOcfad2
COKpAIICHHUE ITTUHBI
DHeprus u UMIYJbC

38 PENATUBUCTCKON YaCTULIBI. bubnuoreka [IOK
CBs13bp Macchl ¢ SHEPTUEN U https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTUs MOKOS
KonTponbnas pabota

39 «OnTtuka. OCHOBBI bu6mmoreka [IOK
CIIeLIMaTIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonsl. opmyiia [1nanka. bubnnoreka [JOK
DHeprus U UMNyibCc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE BuGmiorexa LIOK

41 Gorooexra. Ombrrst A. T https://m.edsoo.ru/ffOcffc4
CroneroBa

42 3akonbl poTtorddekra. bubnmnoreka [JOK

VYpaBHeHue DUHIITEIHA 1151

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dororddekra. «KpacHas
rparuiay Gorodddexra

43

44

45

46

47

48

49

JaBnenue cBera. OnbITh 1.
H. JIebeneBa. Xumuueckoe
JICUCTBUE CBETA

TexHuueckue ycTpoucTBa u
MIPAKTUYECKOE MPUMEHEHHE!
¢dorosnemeHT, HOTOAATUHK,
coJHeyHast OaTapes,
CBETOAMO/

Pemenue 3amay nmo reme
«IeMeHTEI KBAaHTOBOM
OIITUKN)

Monens atoma ToMmcoHa.
OnsiThl Pesepdopaa no
pPacCesHUIO (-YaCTHLI.
[Inanerapnas Mmozienb aToma

IToctynatel bopa

N3myuenue u norioueHmue
($hOTOHOB MpH Tepexoe
aToOMa C OJJHOTO YPOBHS
SHEPIuM Ha Ipyrou. Buasl
CIIEKTPOB

BonHoBBI€ CBOIiCTBa YaCTHII.
Bomnsl ne bpoinns.
KopnyckynsipHo-BOTHOBOM
nyanu3M. CrIoHTaHHOE 1
BBIHYXJICHHOE U3JTy4YCHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

OTtkpeiTHE
panroakTUBHOCTH. OMBITHI
Pezepdopaa o
OTIpEe/IeNICHUIO COCTaBa
PaZMOaKTUBHOTO U3TYYCHHUS

CsoticTBa anbda-, 6era-,
raMMa-u3jydeHus. Biusaue
pPaguOaKTHBHOCTH Ha YKHUBBIE
OpraHUu3MbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U
HeiTpona. M3otomel. Anbga-
pacnaj. DIeKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmnaj,.
I'amma-n3nyuenue

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

53

54

OHeprus CBA3U HYKJIOHOB B
aape. SlnepHbie peakuuu.
SInepHslil peakTop.
[TpoOnemsbl, MepCneKTUBHI,
JKOJIOTUYECKUE ACTIEKTHI
AJIEPHOMN DHEPrEeTUKH

DJIeMEeHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtob1 HaOMIOICHUS U
pPErUCTpPALUU SJIEMEHTAPHBIX
yactull. Kpyrnslii cton
«DyH1aMEHTAIbHbIE
B3auMoJiercTBUA. ENUHCTBO
(bU3HUIECKON KapTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

Bun 38é3m1H0T0 HEbA.
CosBe3aus, SpKUe 3BE3IbI,
IIJIAHETHI, UX BUIUMOE
nexenne. ColHeynas
cucreMa

Comnnne. Conneynas
aKTUBHOCTH. ICTOUHUK
sHepruu CoJiHIIa U 3BE3]T

57

58

59

60

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJ1aBHOU
MOCJIEI0BATEIBbHOCTH.
Buytpennee crpoeHue 3BE31.
CoBpeMeHHbIE
MIPE/ICTABICHUS O
MIPOUCXOKICHUH U
sBostonnu CosHIA U 3BE3]

Mineynsiii [1yre — Hama
I'amaktuka. ITomoxxenue u
npmkenue CoaHIa B
T'amakTuke. I'anakTukm.
YeEpHble ObIPHI B ApPAX
raJIakKTHK

Bceenennas. Pasz0Oeranue
rajnakTtuk. Teopus bonsiioro
B3pbIBA. PenmmkTOBOE
n3nydeHue. MertarajiakTuka

Hepermennsie npobiaembl
aCTPOHOMHH




61

KontponsHas pabora
«DNIEMEHTBI aCTPOHOMUH U
acTpou3uKm»

62

63

Ob6o6maromuit ypok. Poib
($U3UKU ¥ aCTPOHOMUH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOH,
COLIMAJIbHON U DTUYECKOH
chepax nesaTeIbHOCTH
YyeJoBeKa

O6o06maromuit ypox. Pons n
MecTO (PU3UKH U ACTPOHOMUHU
B COBPEMEHHOM Hay4yHOUI
KapTHHE MHUpa

64

Ob6o6maromuii ypok. Poib
¢buznyeckoil Teopuu B
dbopmupoBaHUU
Ipe/ICTaBICHNUN O
du3nyeckoil kKapTuHe MHUpa

65

O6o0matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
NPEJICTaBICHUN O IPUPOJIC

66

PesepBHBIi1 ypOK.
MarnuTHOe nose.
OneKTpOMarHuTHas
WUHAYKIHS




PesepsHblil ypok. OnTuka.
67 OcCHOBBI creraIbHON 1
TEOPHH OTHOCUTEIHHOCTH

Pesepnbii ypok. KBanToBas

68 (usmKa. DIeMeHThI 1 bu6mmorexa [IOK

https://m.edsoo.ru/ff0d1784

ACTPOHOMHH U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB

[10 ITPO'PAMME 08 4 !

Kpurepuu onenuBanusi. ®usnka. ACTpOHOMHUSL.
Kpurtepun olieHMBaHUS YCTHBIX OTBETOB YUaIIUXCS

OtmeTKka «5»: - ydanuiicsi oOHapy>KMBaeT MPaBUIIbHOE TOHUMaHUE (PU3MUECKON CYIIIHOCTH PacCMaTPUBAEMBIX SIBIICHUN U
3aKOHOMEPHOCTEM, 3aKOHOB M TEOPHU, JAET TOYHOE OIPEICIICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHATUH, 3aKOHOB, TEOPHI,
a TaK)Ke BEPHOE orpesieieHne (Pu3nueckux BeIUYrH, UX €AUHUI] U CTOCOO0B U3MEPEHUSI;

‘TIPABUJIBHO BBITIOJIHSIET YEPTEKU, CXEMBI U TPaQUKHU, COMYTCTBYIOIIKUE OTBETY;

“CTPOMUT OTBET MO COOCTBEHHOMY IJIaHy, COIIPOBOXAAET pacCKa3 CBOMMU MIPUMEPAMH, YMEET IPUMEHSTh 3HaHHSI B HOBOU
CUTYaLIMH MPHU BBINOJHEHUU TPAKTUYECKHUX 3aJIaHUI;

“MOJKET YCTAaHOBUTH CBSI3b MEXY U3y4aeMbIMU U paHEE U3YYCHHBIMU B Kypce (DU3UKU BOIIPOCAMH, a TAKKE C
MaTepUaioM, yCBOEHHBIM ITPU U3YYEHHUH IPYTUX MPEIMETOB.

OtmeTKa «4»: - CTaBUTCSA, €CJIM OTBET YAOBJIECTBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY HA OTMETKY «5», HO B HEM HE
UCITIOJIB3YIOTCSl COOCTBEHHBIN TIJIaH paccka3a, CBOU MPUMEPHI, HE IPUMEHSIOTCS 3HaHUS B HOBOW CUTYAIINH, HET CBSI3U C
paHee U3YyUYECHHBIM MATEPUAIIOM U MAaTEPUAIIOM, YCBOCHHBIM MPU U3YUYECHUU APYTHUX MIPEIMETOB.


https://m.edsoo.ru/ff0d1784

OtmeTka «3»: - CTaBUTCS, €CJIA OOJIbIIIas YaCTh OTBETA YJOBIETBOPAET TPEOOBAHUIM K OTBETY Ha OTMETKY «4», HO
O0OHapY>KUBAIOTCS OT/IENbHBIE MPOOEIIbI, HE MPENATCTBYIONINE JaTbHEHIIIEMY YCBOCHUIO TPOTPAaMMHOTO MaTepuaia;
y4Yaluucs yMeeT IPUMEHSTh OJIyYeHHbIEC 3HAHUS MPU PEIICHUH MPOCTHIX 331a4 C UCIIO0Ib30BaHUEM FOTOBBIX (POPMYII, HO
3aTpyAHsIETCs MPU PEIICHUH 3a7a4, TpeOyIoux npeodpazoBanue Gopmyi.

OtMmeTKa «2»: - CTaBUTCS B TOM CJlIy4ae, €Cli yYalluics He OBJIaJIe]] OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B COOTBETCTBUH
C TpeOOBaHUSIMU MTPOTPAMMBI.

Kpumepuu OUEHUBARUA pe3ylbmamoe 6blInOJIHERUA JZCZ6ODamODHOZZ l)Cl60mbl

OTMmeTKa «5»: ydaluiics BBIIOJIHSAET padoTy B MOJTHOM 00BEME € COOIIOEHMEM HEOOX0ANMOI OCIIEN0BATEIbHOCTH
MPOBENICHHUSI OIIBITOB U U3MEPEHMIA;

CaMOCTOSTENIbHO U pallMOHATIBHO MOHTUPYET HEOOX0AMMOE 000PYI0BaHUE, BCE ONBITHI IPOBOAUT B YCIOBUSX U
pexxrMax, 00eCIeurnBaOIINX MTOJTYYEeHUE BEPHBIX PE3YJIbTaTOB U BHIBOJIOB;

coburoaeT TpeboBaHusl 0€30MaCHOCTH TPYa;
B OTUETE MPABUJILHO U aKKYPATHO JEJIaeT BCE 3aMUCH, TAOIUIIbI, PUCYHKHU, YEPTEKH, TpadKH, BBIYUCICHUS;
6e3 omuOOoK MPOBOIUT aHAIHU3 TorperntHocTen (s 8-10 kimaccon).

OtmeTKa «4»: BBITIOJIHEHBI TPEOOBAHUS K OLICHKE «5», HO YUYEHUK JIOMYCTUIT HEJIOUEThI WM HErpyOble OMMUOKH.

OtMeTKa «3»: pe3yabTaT BHINOJHEHHOW YaCTU TAKOB, YTO MO3BOJISIET MOTYUYUTh MPABUIIbHBIE BEIBOABL, HO B XOJI€
MPOBENICHUSI OTIBITA U U3MEPEHU I ObUTH JTOMYIIEHBI OLTUOKH.

OtmeTKa «2»: pe3ynbTaThl HE TIO3BOJISIIOT TOJIYYUTh MPABWIIBHBIX BHIBOJIOB; OTBITHI, U3MEPEHUS, BEIUUCICHUS,
HaOJIOICHUS TIPOM3BOIUIIUCH HEBEPHO. Bo Becex cimydasix OlleHKa CHMXKAETCS, €CJIM YUCHHK He COO01a1 TpeOoBaHU
0€30MacHOCTU TPYa.

Kpumepuu OUCHUBAHRUA NUCOMEHHBLIX KOHMPOJIbHbIX pa60m (y‘II/ITBIBaCTCH, KaKyIO 4aCTb pa6OTBI YUCHHK BBIHOJ'IHI/IJ'I)

10-11 xmaccet OTMETKH :



«3»: - BBITMIOJIHEHBI JIBA 3aJIaHUS TIEPBOTO YPOBHS (110 OYKBOI «a»)
«4»: - BBITIOJIHEHBI TPU 3aJaHUS IEPBOTO YPOBHSA

«5»: - BBIIIOJIHECHBI TPH 3aJlaHus IICPBOT'O YPOBHA U OJHO 3aaHHC BTOPOT'O YPOBH:A

7-9 kaccel
«3»: - BBITTOJTHCHBI BCE 3a/IaHHSI IIEPBOTO YPOBHS
«4»: - BBITIOJTHEHBI BCE 3aJIaHUS TIEPBOT'O YPOBHS 1 OJHO 3aJ]aHE BTOPOTO YPOBHS

«5»: - IATh 3aaHUM NIEPBOTO YPOBHS U BTOPOT'O YPOBHS

Kpurepuu olieHMBaHUS yMEHUH pelIaTh PACUETHBIE 3aa4H
OtmMmeTKa «5» - B JIOTHYECKOM PacCy>K/I€HUH U PEIICHUH HET OMIMOO0K, 3a/1a4a pelleHa palMOHAIbHBIM CLIOCOOOM.

OtMeTKa «4» - B JOTUUECKOM PACCYKJICHUH U PEIICHUH HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a pellieHa
HEepallMOHAJILHBIM CIIOCOOOM WJIH JIOMYIIEHO HE 00Jiee JBYX HECYIIECTBEHHBIX OIMHOOK.

OtmeTka «3» - B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIEHA CYIIIECTBEHHAs! OIITMOKA B
MaTeMaTUYECKUX pacyeTax.

OTMeTKa «2» - UMEIOTCS CYIIICCTBEHHBIC OITUOKH B JIOTHYECKOM PACCYKISHUH U B PEIICHUH.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoii H.A., AkiinonepHoe obmectBo «M31arenbeTBo

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
- Karanor ypokos no ¢usuke. - URL: https://m.edsoo.ru/7f41bf72

— Metonuueckue nocobus u pekoMmenaanuu no gusuke. — URL:
https://edsoo.ru/mr-fizika/

— MeTonnueckue BUI€OypoKH (B TOM uucie, no ¢pusuke). — URL:
https://edsoo.ru/metodicheskie_videouroki/

— Meroaudeckue uHTepakTUBHbIC Kerchl. — URL:
https://edsoo.ru/metodicheskie_kejsy/

— BupTtyanbHble 1a00paTopHbIe U MTPAKTUYECKHUE PAOOThI HAa YIIIyOJIEHHOM
ypOBHE OcHOBHOTO 001ero oopazosanms. — URL: https://content.edsoo.ru/lab/

— Marepuansl o Borpocam GopmupoBaHus GyHKIIMOHATHLHOW TPAMOTHOCTH. —
URL.: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-
gramotnost/

— Meroanueckuii xypHan «O6pa3 merictBus». — URL: https://od-instrao.ru/
Ha 6a3e ®IBHY «MCPO» npoaonrkaeT GyHKUMOHMPOBATb ropAYas AMHUA
«ObHoBNEeHUE coaeprkaHma obuiero obpasoBaHuA» ANA NOAYYEHUA
negarornyeckumm paboTHMKamm OTBETOB Ha BOMPOCHI, BO3HUKAKOLWME B X04€e
NoAroTOBKM K HOBOMY yyebHomy roay, — https://edsoo.ru/goryachaya-liniya-
po-voprosam-vvedeniya-ob/


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