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MNOACHUTEJBHASA 3AIINCKA

PabGouyas mporpamMMa Mo TmpeaMeTy HamhcaHa C YYeTOM CJEeAYIONINX
HOPMATUBHBIX JOKYMEHTOB:

Koucturymueit Poccuiickoit ®epeparun ot 12 pmekabps 1993 r. (c
n3meneHusiMu ot 1 urons 2020 roga);

Konsennueit o npapax pebdenka (IIpunsara pesomrorueiri 44/25 I'enepanbHoi
Accamb6en ot 20 HOs10pst 1989 rona.);

3akoHoM P® «O6 obpazoBanuu B Poccuiickoit denepamumy — @3 Ne273 ot
29.12.12 (c u3Mm. ot 06.02.2023 N 15-®3, ot 17.02.2023 N 19-®3, ot 17.02.2023 N
26-03,);

3akoHoMm Poccuiickoit @enepannu «O0 OCHOBHBIX FapaHTHSIX MpaB peOEHKa
(Denepanbublii 3akoH 0T 24 utonst 1998 r. N 124-@3). Penakius ot 29.12.2022 —
HeinctByer ¢ 09.01.2023;

denepaibHBIMU ~ TOCYJIAPCTBEHHBIMU ~ 00pa3oBaTeIbHBIMU  CTaHAApTaMHU
HAaYaJIbHOrO OOLIEr0 M OCHOBHOIO OOWIEro o0pa3oBaHUsi, YTBEPKICHHBIMU
npukazamu MunnpocsenieHust Poccun ot 31 mast 2021 r. Ne 286 «OO0 yTBepKaeHUn
(denepaibHOrO0 TOCYJIApCTBEHHOIO 00pa30BaTEIbHOTO CTAaHJIAapTa HayalbHOTO
obmero obOpazoBanusi» u  Ne 287 «OO0 yrBepkiaeHuu (enepaibHOTO
rOCyJlapCTBEHHOIO  00pa3oBaTeNbHOIO  CTAaHAapTa  OCHOBHOIO  OOIIEro
o0pa3oBaHUs;

®denepanabHbIM TOCYAAPCTBEHHBIM OOpAa30BaTEIbHBIM CTAHAAPTOM CPEIHErO
o01iero 00pa3oBaHMs, YTBEPXKICHHBIM NpuKazoM MuHnpocBenienus Poccuu
Ne732  or 12.08.2022 «O BHeceHMH H3MEHEHUH B  (eaepaabHBbIi
roCyJIapCTBEHHBIN 00pa30BaTENIbHBIN CTaHIAPT CPEAHETO OOIIEero 00pa3oBaHus,
YTBEPKJICHHBIN TMpuKkazoM MunuctepcrBa oOpazoBanus U Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. Ne 413" (3apeructpuponan 12.09.2022 Ne 70034);

®denepanbHOl  00pa3oBaTeNbHOM  MPOrpaMMOM  OCHOBHOTO  OOIIEro
oOpaszoBaHusl, yrBepxaeHHOM [Ipukazom MunuctepcTBa npocseienus: PO ot 16
HOsi0pst 2022 r. N 993 "OO06 ytBepxkaeHun QeaepaibHOM 00pa30BaTEIHHOM
MpoTrpaMMbl OCHOBHOT'O 00111eTr0 0Opa3oBaHus'";

[Ipukazom MunucTepcTBa mnpocsemenuss Poccuiickon @enepanmu  OT

18.05.2023 Ne 372
"OO0 yTBepxkaeHUU (QeaepanbHOl 00pa3oBaTEIBLHOM MPOTrpaMMbl HaYaJIbHOTO
o01ero obOpazoBanmus"
(3apeructpupoBan 12.07.2023 Ne 74229);ITpukazom MuHUCTEPCTBA MPOCBEILICHUS
Poccuiickoit ®denepanuu oT 18.05.2023 No 370
"OO0 yTBepkaeHnu ¢eaepaabHoil 00pa3oBaTeIbLHON IPOrpaMMbl OCHOBHOTO 00IIIETO
oOpazoBaHus"

(3apeructpupoBan 12.07.2023 Ne 74223);
denepanbHON 00pa3oBaTEILHON MPOTPAMMON CpEIHETO 0OIIEro 0Opa3oBaHus,
yTrBepkieHHoH [Ipukazom MunuctepcrBa npocseiienus PO ot 23 HosiOps 2022 r.



N 1014 "O6 ytBepxaenuu ¢eaepanbHOi 00pa3oBaTeIbHON MPOrpaMMbl CPEIHETO

nn,

oO1miero odpazoBanus"";

[Ipukazom MunucrepctBa mnpocsemenus Poccuiickonn ®enepaunu Ot
18.05.2023 Ne 371
"O6 ytBepxkaeHun (GdenepanrbHO 00pa30BaTEIIBHON MPOTPAMMBI  CPEAHETO
oO1wero oOpazoBanus"
(3apeructpupoBan 12.07.2023 Ne 74228);

[Tpuxazom Jlemapramenta oOpasoBanusi Banosckoi obmactu ot 24.03.2023
Ne 348-O «O BHeceHuu u3MeHEHHMM B Tpuka3 JlemaprameHta oOpa3oBaHUS
HNBanosckoit oOmacti oT 18.11.2021 Ne 1182-O «O BBemeHnu OOHOBIIEHHBIX
(denepanbHbIX TOCYAAPCTBEHHBIX CTAHIAPTOB HAYAIBHOTO OOIIEr0 U OCHOBHOTO
o0111ero oOpa3oBaHuUs»;

VY cTaBOM MyHUIIMTAJIBHOTO OFOIKETHOTO 0011€00pa30BaTENBHOTO YUPEKIACHUS
«I'mmHa3zuss Ne36» (HOBasi penakiusi), YTBEPKIECHHBIM MPUKa30M Y TIPABJICHHUS
oOpa3zoBaHusi aAMUHHUCTpanmu ropona KMBanoBo Ne 362 ot 29.05.2015 ¢
n3MeHeHUAMH U ngoroiHenusamu g0 04.03.2022 ;

JlokanpubiMu akTtaMu: ( « IlojoxeHue o cTpykType, mopsiike, pa3paboTke u
YTBEPKJICHUN o0pa3oBaTeIbHON IIPOrpamMMBI 00111€00pa30BaTEIbHOIO
yupexeHusn», «llonoxenue o paboueil nporpamme negarora», « Ilonoxenue o0
OpraHu3allid BHEYPOUYHOU JeATenpbHOCTH B ycnoBusax BeaeHus OI'OC OO0
MBOY  «I'umnHa3usNe36» r. UsanoBo», «IIOJIOXXEHUE o mnoprdonno
(MHAMBUIyaTbHON HAKOMUTENIbHOU oIeHke) oOyuarommxcss MBOY «l'umHazus
No36» r. BaHoBo, «IlosoxkeHnEe O MPOEKTHO-UCCIEAOBATEIBCKON IESITEIbHOCTH
yuammxcst MbOY «I'mmuazust Ne36» r. IBaHOBO», « [lonmokeHue o BHyTpeHHEN
CUCTEME OIIeHKM KadecTBa oOpa3zoBaHus»», «llonoxkenue o ¢opmax,
NEPUOIUYHOCTH, MOPSIAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUHOMN
aTTeCTallui O0yJArOUTUXCS» U APYTHUX).

PabGouass mporpamma mo mpeaMeTy cocTaBiieHa ¢ ydeToMm [Iporpammbl
Bocnutanusd u KanengapHoro ywyeOHoro rpaduka, 4yTo HalJeT OTpakeHUE B
KJICHIAPHO-TEMATHYE€CKOM IIJIAHUPOBAHUH Ha T'OJ] IO KaXIOMY KJaccy.

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysibTaTam
OCBOCHHMsI OCHOBHOUM 00pa30oBaTEIbHONM MporpamMMmbl, mnpeactaBieHHbIX B OI'OC
COQO, a Taxke c¢ yuérom denepaqbHON pabodeil MporpaMMbl BOCIIHTAHHS H
KOHLIETILIUKA TIpenojiaBanusi yuyeOoHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OopraHu3aIusiIx Poccuiickon Penepanuu, peaTU3yIOIIUX OCHOBHEIE
o0Opa3oBaTeNbHbIE TPOrPAMMBI.

ConmepxaHue mnporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kimaccoB npu 00yueHun
ux ¢u3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJX0/1a.



[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K m1aHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh peallh3allii MEXIPEIMETHbIX CBs3ell (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYSOHBIMH TIpeIMeTaMu. B Hell onpenesnstoTcss OCHOBHBIE
e u3ydeHus (U3UKU Ha YPOBHE CPEAHEro oOIIero o0pa3oBaHusl, INIaHUPYyEMbIe
pe3yibTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no (pu3HKe BKITIOYAECT:

e TUIAHUPYEMBIE PE3yIbTAaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIC TIPEIMETHBIE PE3yJIbTATHI TI0 T0/IaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgaM oOydeHusl.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTyIAas B
KauyecTBE y4eOHOro MmpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. HIkoapHbIN Kypc QU3HKK — CHCTEMOOOpa3yIOIni
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKHE 3aKOHbBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u acTtpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OMpeNenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUM B C(epe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
MUpa oOydaromuxcsa, B (POpMHUpOBAHME YMEHHU NPUMEHSITh HAYYHBIH METO]
MO3HAHUS TIPU BHITIOJIHEHUY UMU YUEOHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeaHEro 0011ero o0pa3oBaHusi OJI0KEH
psI uAeh, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOUAET KAK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopuid. Bemymmm B Kypce SBISIETCS
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TIOTCHIHAa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bU3HMKY C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYCCKUMHU, HPABCTBEHHBIMHU
Y DKOJIOTMYECKUMU TTpoOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypce busuku npemnoiaraet 3HakoMCTBO
C MIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTUUYECKUX MPUIIOKEHUU H3YUYEHHBIX
TEOPUN U 3aKOHOB.



Hoes oxonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS DJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKICHUS
po6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

Crep>kHEBBIMH JJIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpPETHEro OOIIEeTo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON T€OpuH, posid PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IPEICTABICHUSX O PUPOJE, IPAHUIIAX TPUMEHUMOCTH
TEOPHIA, TSl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-JeSITEIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peamu3yeTcs MpexIie
BCEro 3a CYET OPraHU3ALMU SKCIEPUMEHTAIBHON AESITEIbHOCTU O00YYaroIMXCs.
Ji1s 6a30BOro ypoBHs Kypca (pU3UKU — 3TO HCIIOIb30BAaHUE CUCTEMBI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TPOrpamMme
no (usuke 0ObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX IMPAKTHUYECKUX PaloT.
Bbiienenne B yKka3aHHOM IepedHE J1a0OpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIACTCS yYaCTHUKAMU 00pa30BaTeIbHOTrO IMpolecca
UCXOJsl U3 OCOOCHHOCTEW IJIaHMPOBAaHUS M OCHalleHMs kabunera ¢usuku. [Ipu
3TOM OO€ecleunBaeTcsl OBJAJACHUE OOYYalOMMHUCS YMEHUSMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHMH U
IIOCTAHOBKY OITBITOB 10 TPOBEPKE MPEJI0KEHHBIX THIIOTES.

bonbiioe BHUMaHNUE yAEISETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 TPUOPUTETOM SIBJISIOTCA 337a4M C SIBHO 33/IaHHOMN
(bu3MYecKol MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfiena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HBIX pa3zenoB. /[ KayeCTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouleu
XKU3HH, TpeOyroume BbIOOpa (DU3MYECKON MOAENU Mg CUTYyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrniedyeHn0 yueOHOTo mponecca 0a30BbIil ypoBeHb Kypca (DU3MKU Ha ypOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETAa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IUkiIa. B kabuHeTe (u3MKu JOJKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
¢bu3MKe yIeHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMIOHHOE 000pYJ0BaHHE.

JleMoHCTpaloHHOe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECNEYMBAET IOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3MKE KIIOYEBbIX JAEMOHCTpalud s



UCCIICAOBAHUSI  M3Y4YaeMbIX SBJICHUW W  IPOLIECCOB, HMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX THPAKTUYECKUX padboT
dbopMupyeTcss B BHIEC TEMAaTUYECKUX KOMIUIEKTOB M 0OecledrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHdecKkue KOMILIEKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAYYHOMY
WU3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POPMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIECHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOIO MUPOBO33PEHMSI KaK pe3yJIbTaTa U3yueHUs: OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opMHupoBaHHE YMEHUH OOBSICHATH SBICHUS C HCIOJIb30BAaHUEM
(GU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHuEe NpPENCTAaBICHUNA O PONHM (PU3UKHU JI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B

npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUs:

e MpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

e (dopMHupoBaHHE YMEHMHA TPUMEHATh TEOPETUYECKUE 3HAHUS Ui
OOBbsCHEHHUS (PU3MYECKUX SBICHUU B MNPUPOAE U IS NPUHATHUSA
MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMW KU3HU;

e OCBOEHHE CHOCOOOB pEIIEHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
¢uznyeckoil Monenblo, 3aJay, MNOJPa3yMEBAIOMIUX CAMOCTOATEIbHOE
co3/laHue (PU3HUECKON MOJCIH, aJICKBATHOU YCIOBHUSM 3aJ1a4H;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIMUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS WM IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a U HHTepIpeTanuu UHGOpMaIHH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHME YCIOBHUM NJIsl Pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU JIESITETLHOCTH.



Ha wusyuenune ¢usuku (06a30BbI YpOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HeEN0), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme 10 (QHU3MKE TepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
NpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATIbHBIX
O0COOCHHOCTEH 00yJaroIInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOpPIHHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, IyTH H IepeMelICHUs
MaTepUaJIbHONW TOYKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKHU M0 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIF0O CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBAa M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JIBUKEHUE CHAPSAOB, LIETIHbIE M peMEHHBIE TIEpeIayuu.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCYETA, WIUTFOCTPALs KWHEMAaTHYECKHX XapaKTEPUCTHUK
JIBUKEHUS.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOILIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKA BPEMEHH IMPHU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HerotoHa miist
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckoiabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBH>KEHHE a0COIIOTHO TBEPJOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaru.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U TeIa BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIOTEHIUAIBHBIX CUJI C ”3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJI. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MAasATHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI C U3BMEHEHUEM MEXAHMYECKOW IHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapakrep IBKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temnepartyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACalbHOrO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMXKEHUs dactul rasza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHCHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUI.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHMU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocoObI €€ n3MeHeHus. KonnuecTBo TeIoThl U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAs TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonarue 00 aamabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi »HEpPrUM B TEIUIOBBIX MamuHax. KoadduumueHt mnone3noro
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyecknue yCTpOIICTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJIYUYECHHUS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaAaMMKAa
Tema 1. Inekmpocmamuxa
DneKTpu3anus Tei. DISKTPUUECKU 3apsia. J[Ba BU1a 3I€KTPUUECKUX 3apsII0B.
[IpoBOIHUKM,  UAJIEKTPUKK W TOJIYNPOBOAHUKH.  3aKOH  COXpPAHEHUSA
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsia.
Dnektpuueckoe tnone. Hampsok€HHOCTh  anekTpudeckoro moss.  [IpuHiun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOAHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHUUECKOM ToJe. JlMdmeKkTpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJCKTPOCTAaTHUECKas 3allluTa, 3a3eMJICHHE OJJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAILJIOB OT TeMIIepaTypbl. CBEpXIIPOBOIUMOCTD.

DOneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U MpUMECHas MPOBOJIUMOCTb
noJlynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSATEIbHBIM M HECaMOCTOSTENbHbBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMmoe wu3MepeHue HIEKTpoABMKYIIEeH cuiabl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BEIUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUIKOCTEN U Ta30B,



AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHEBIE MarHUTHL. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarauTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIUN Cyneprno3UIIMi MarHUTHBIX MOJICH.
JIluanu MarHuTHOM uWHAYKIMU. KapThHa JUHUNA MAarHUTHONW WHIYKIMU IOJIA
MOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelicTBre TPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOJABIKYIAs Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJIEKTPOABIKYIIAS  Cuia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTHUYECKOE MPUMEHEHUE: IMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Paszgea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmon, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOAaTeIbHOM KOHTYpe. AHANOTUs MEXIy MEXaHUYECKUMH U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMx KojeOaHUsAX. BrIHYX/I€eHHbIE MEXaHUUYECKUE
kosieOanus. PezoHanc. BoiHy K I€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMUECKUE PUCKH MPU MPOU3BOACTBE IEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0O TOKA, TMHUU IJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJeOATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIK! U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHble 60JIHbL

MexaHnnueckue BOJHBI, yclIOBUS pacnpoctpanenus. llepuwon. CkopocTb
pacrnpocTpaHeHUsT W JJuHA BOJIHBL. [lomepedHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJICOaHU.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1uppakius, tHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETAa. AOCOIOTHBINA MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUe
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamnus ceera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: OYKH, JIyma,
¢doToanmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOA.

HaGmronenue natepdepeHinm caera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl

M3mepenue rnokasaTess NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynaTel criennanbHOMN
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHH M COKpAIlCHHUE
JUTVHBI.

OHeprus ¥ UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUEl U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIHs
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. OnwiTel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBHenue DuHmTeitHa st hoTodaddexra. «KpacHas rpanunay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro 0 -4acTHII.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynasipHo-BoIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHE4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHnio coctaBa paguoakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMa-usiydeHus.  BrusHue
PaaMOaKTUBHOCTU HA KWBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKMU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCKON KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMHUM U aCTPOPU3MKH

Otansl pazBuTUs acTpoHomMuu. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CoJsiHeuHas cucTema.

Connne. ConHeyHast akTUBHOCTh. Mcrtounuwk sHeprum ConHIIa U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajdbHBINM KJacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATENbHOCTH. BHYTpeHHEEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nss CEeBEPHOTO MOJIyIIapys U IPKHUE 3BE3MBI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHOM M ATHYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, poJib (PU3HUUYECKON TEOPUU B
(GbopMHpOBaHUYU MPEACTABIECHUHN O (PU3UUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJCTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, Quisnyueckas BeJIWYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI U MX MPOCKUHUH HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIE, IEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€J, MEXaHW3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKH, CIEKTPATIbHBIN aHaIU3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) TOJDKHO OOCCIEUYHTH JOCTIDKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JIEITEILHOCTH B MPOILIECCE PEaTn3alui OCHOBHBIX HaIpPaBJIEHUM
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIIECYETOBEYECKHX T'yMaHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIUSIMHA U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCUOHATBLHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
($bu3MKYN Ha POTSKEHUH BCEU KHU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIE YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune AelcTBUA:
CaMOCTOSITeIbHO  (OPMYJIMpPOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpEAEHsATh ILEIN ACATCIBHOCTH, 33JaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHKCHMUS;
BBISIBJIITH ~ 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ y4E€TOM aHajiu3a HWMEIOLIUXCS
MaTepUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue AeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU IOHATHUSMH U METOHAAMHU
bu3nuecKoil HayKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00JaCTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH B PEIIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3aLMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e301acHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCBUIKA KOH(DJIUMKTHBIX CHUTyallMd M CMsr4arthb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOT0 yYaCTHUKA KOMaHbl B OOIIHiIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh pEIICHHA MO HX
CHUKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce TOCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTPAMMBI I10
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJUIEKT, IIPEAOIararo M
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHMsl, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh IMOLIMOHAIILHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



DIIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PABHOYCKOPEHHOE MPSMOJIMHEHHOE JTBUKCHHE,
cBOOOHOE TAJCHUE TEJl, TBUKCHHE TI0 OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBHE
ten, nuddy3us, OpOyHOBCKOE JBMKCHHE, CTPOCHUE >KUIKOCTEH M TBEPIBIX Tel,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHACHCAIUs, IUJIaBJICHUE, KPUCTAUIM3AIUs, KHUIICHHE, BIAKHOCTH
BO3/lyXa, MOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCY/IC,
CBSI3b MEXK]y TapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIEccaX, IEKTpU3AIus Tel,
B3aMMOJICHCTBUE 3aPsJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (DU3NYECKUE BEITMYWHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHHWYECKas MOIIHOCTh, MpPH OMNHCAHUW TIPABUIBLHO TPAKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YyeMbBIX BEIMYHMH, WX O0O3HAYCHUS M CIUHMIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTHS XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHUIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIWYMH, HX
0o0O3HAaUEHUS W EAWHMIIBI, HAXOMUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SIBJICHUS, UCIIONb3Ys (PU3HUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, TpuH 3TOM pas3jivdarh CIIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKECHHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU,

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOIIECCOB C HCIHOJb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0AKEHHOTO 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYITHPOBATH
BEIBOJIBL;

OCYILECTBISATH MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, PU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh Pe3yabTaThI MOTYUYEHHOW 3aBUCUIMOCTH (PU3NIECKUX BEJTUYMH B BUIC
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

co0uro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM UCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHbIE 3aJau: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPECUUBYIO
LENOYKY pPAacCyKICHUH C ONMOpOH Ha M3Y4YEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAY4YHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYECHHOM W3 Ppa3InYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAITHIO;

MIPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 1JIs
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0POBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUUOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYEYHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBbI UCTOUYHHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO siipa MpU PEUICHUU (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJAApU3ALMS  CBETa, JUCHEpCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DBJEKTPUUYECKYID  IPOBOAMMOCTh  pa3IUYHBIX  cpel) |
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKIOUS MarHATHOTO Mojs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KAaTyLIK{, 3HEPrusl 3JEKTPUYECKOIO M MAarHUTHOIO IIOJIEM, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
FApMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosiHue U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKUIA
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHbIE KBAHTOBBIC SIBICHUS M MPOIECChl, HCIONb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaThb (OPMYJIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalljieIbHOrO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMclia, MocTynatel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH,

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUU: MPHU ITOM
dbopmyIHupoBaTh MpoOIeMy/3a1ady U TUIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYA0BaHUS, POBOJIUTH OTBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBIIATH MPSMbIC M KOCBEHHBIC M3MEPCHHS (PU3NUSCKUX BEITUYHH, TTPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TIPSIMBIX
WU3MEPCHUI: TP 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHUPOBATHh PE3yJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOJII0IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU UCCIEIOBAaHUN B
pamMKax y4eOHOTO DSKCIEpHMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM W TPOEKTHOM
JEATEILHOCTH C HMCIOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJNIB3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIbI,
HEOOXOaUMBIC I €€ PEIICHHs, TPOBOJAUTH PACUYEThl M OIICHUBATH PEaJbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEJIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PpACCYKICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnuecKkue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApHON WHGOpMALMK, TOJYYEHHOM W3 pa3IMYHBIX
HMCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh IMOJTy4yaeMylo HH(pOpMaIuio;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecnieueHnss O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 3 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 3
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia 10 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHHS B MEXaHUKE 11 1 1 httos://m.edsoo.ru/7FA1bF72
Hroro no paszneny 28
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 14 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 15 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Uroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

35

bubmuorexa [JOK
41 MeKTpoCTatiia 15 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 18
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 33
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 14 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 14
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 13 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 7 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 14 3 https://m.edsoo.ru/7f41c97c
Wroro mo paszneny 34

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 6 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 6
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 8 Eubmorexa IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

21

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 10 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 10
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 8 ngsHE;T:;igrou}i £41007¢
Hroro no paszneny 8
PesepBHOE Bpems 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
(]
Jrj;n Tema ypoka Beero Kontpoabubie IIpakTnueckue i[:;:enuﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypenr
®du3nka — HayKa O PUPOJIE.
1 Hayunbie MeTZ;[(I)I HO?I;)H:HI/iI 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpPa
Ponb u Mecto pusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH

3 Pewenue 3anau 1
Mexannueckoe IBHKEHUE.

4 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmmoteka IIOK
newxenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

s PaBHOMepHOE NpsIMONTMHEWHOE 1 bubmuoteka [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c3620
Pemenue 3agau o teme

6 «PaBHOMEpHOE NPSMOIMHENHOE 1
JIBUKEHUEY

; PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bu6muoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

g CBobogHoe maieHue. Y CKopeHue 1 bubnmnorexa [JOK
CcBOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc



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

Pemenue 3axay o reme

9 «PaBHOYCKOpPEHHOE TTPSIMOJIMHEIHOE
JIBUKEHUEY
KpusosnHeliHOE NBUKEHUE.
10 JBr>KEHME MaTepHAIbHON TOYKH I10 bubmmorexa [JOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[IpuHUUIT OTHOCUTEBHOCTH
11 lanunes. MHepumnanbHbIE CUCTEMBI bubmmorexa [IOK
) P HU https://m.edsoo.ru/ffOc3be8
orcyeta. IlepBblii 3akoH HeroToHA
Pewenue 3anau o reme «/IBuxxenue
12 MaTepUaIbHON TOUKH IO
OKPY>KHOCTH»
Macca tena. Cumna. Ilpuanun
13 CYIIEPIIO3ULIUU CUII BpTo OM 3aKOH bubmorexa HIOK
yrep ) P . https://m.edsoo.ru/ffOc3be8
HproTona as MarepuanbHON TOUKH
1 Tpernii 3akoH HproToHa 1151 bubnmnoreka HOK
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
15 Pemenue 3agau no reme «3aKOHBI
Hsroronay»
3aKoH BCEMUPHOTO TsAroreHus. Cuna
16 Tskectu. [lepBas kocMuueckas brbmmorexa LIOK
L HeP https://m.edso0.ru/ff0c3d00
CKOpPOCTH
17 Cwita ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tea https://m.edsoo.ru/ff0c3el8
18 Pemenne 3amay mo teme «3aKoH
BCEMHUPHOTO TATOTCHUS».
19 Cuna tpenus. Koaddunuent bubnuotexa [JOK

TpeHust. Cuiia CONpOTUBIIEHUS IPU

https://m.edso0.ru/ff0c3f76



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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JBHXXCHHUH TCJIAa B XKUAKOCTHU UIIN
rase

20

[TocTynarenbHOe U BpalaTesibHOE
JBUKEHHE a0COIOTHO TBEPIOTO
tesa. MoMeHT cuiibl. [liteuo cussl.
VYciioBus paBHOBECHUS TBEPIOTO TEJIA

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c41a6

21

22

23

Pentenue 3amau mo teMe «Y CJI0BUA
paBHOBECHS TBEPAOTO TEIA»

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH,
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK.
I/IMHy.TIBC CHJIBI. 3aKOH COXpaHCHUA
HUMITYJIbCA. PeakTuBHOE ABMKCHUE

PaboTa 1 MOIITHOCTH CHUJIBI.
Kunerudeckas sHeprus
MaTepuaibHOi Touku. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEPTUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

24

Pemenne 3amad mo Teme «3aKoH
COXPaHEHUSI UMITYIIbCa»

25

ITorennmansHas 3HEPrHUs.
[ToreHunanpHas SHEPTHs YIPYTo
nehOpMUPOBAHHON MPYKUHBI.
[ToreHmanpHas 3HEPrus Tena
BOJIN3M TOBEPXHOCTH 3EMITH

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc461a

26

27

Pemenne 3amau mo reme «3aKkoH
COXPAHCHHS UMITYITECA

HOTCHI_II/IaJ'IBHBIC n
HCIIOTCHIMAJIBHBIC CHJIIBI. CBs3b
pa6OTI>I HCIIOTCHIMAJIBHBIX CHJI C

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

W3MEHCHHEM MEXaHHMISCKOM OHCPIruun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHU4YeCKOM OHCPIrun

28

JlaboparopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPruu Tejla Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

29

Pemenue 3amay mo reme «3aKkoH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPTUNY

30

31

32

33

KonTponbhas pabota no Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHUS B MEXaHHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
Teopun. bpoyHOBCKOE ABUKEHUE.
Anddyszus

Pemenue 3anau no teme «OcHOBHBIE
I0JIO’KEHUSI MOJIEKYIISIPHO-
KHHETUYECKOU TEOPUMY.

Xapaxkrep JIBHKEHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4b74

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

34

Macca monekyn. KonnuectBo
BemlecTBa. [locrossaHas ABoraapo



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

Pemenue 3amau mo reme «Macca

3 MmoJekyn. KonnuecTBo BemiecTBay
TeroBoe paBHOBecue. TemnepaTrypa
36 u e€ nzmepenue. [llkana remmeparyp
Ienscus
37 Uneansubiii raz B MKT. OcHoBHOE bub6nmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
28 Pemenue 3amau no teme «OcHOBHOE
ypaBHeHue MKT»
AOcostoTHas TeMIiepaTypa Kak Mepa
39 CpeIHeN KHHETUYECKON IHEPTUHU bubmmoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona
40 3akoH /lambToHa. ["a30BbIC 3aKOHBI
41 Pemenue 3agau no reme «
JlaGopaTtopHnast pabota
42 «HccnenoBanue 3aBUCUMOCTH
MEXIy TapaMeTpamMu COCTOSTHUSI
Pa3peKEHHOTO Ta3a
43 M3omnporiecchl B naealbHOM ra3e u bu6nmorexa LIOK
uX rpaduueckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
a4 Pemenne 3agau no reme «I"a3oBbIe
3aKOHBI»
BryTtpeHnHss sHeprus
a5 TEPMOJIMHAMUYECKON CUCTEMBI U bu6muoreka [JOK

cnocoOsbl €€ n3Menenus. Koanyectso
TEIUIOTHI U paboTa. BHyTpeHHss

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

SHEPTrHA OAHOATOMHOI'O UACAIIBHOT'O
rasa

46

Buae! renionepenaun

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

47

48

49

50

Pemenue 3agay o reme
«KonmudecTBo TEIOTH U paboTay»

VY aenpHas TEMIOEMKOCTD BEILIECTBA.
KonuuecTBo TemioThl npu
Teronepenaye. AnnadaTHbIN
nporecc

[TepBblii 3aKOH TEPMOAMHAMUKH U
€ro NpUMEeHEeHHUe K U30mIpoleccam

HeobpaTtumocTs nporeccos B
npupone. Bropoii 3akoH
TEPMOJUHAMUKU

bubnuoreka [{OK
https://m.edsoo.ru/ff0c5c36

bubnuoreka [IOK
https://m.edsoo.ru/ffOc5efc

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6230

51

Pemenue 3agau no reme «IlepBbrit
3aKOH TGpMO}II/IHaMI/IKI/I " Ccro
MIpUMEHEHUE K U30TPOoIeccam»

52

53

[Tpunuun neiicteus u KITJ{
TEIJIOBOM MAIlIMHEI

Hukn Kapno u ero KIIJ{

bubnmorexa LIOK
https://m.edsoo.ru/ff0c600a

54

55

56

Pemenne 3agau o teme «KITJ]
TEIJIOBOM MAIlIMHEI»)

DKosoruyeckue mpooaemMbl
TETUIO3HEPTEeTUKH

O06o0maromuii ypok
«MonexynsipHas ¢puznka. OCHOBBI
TEPMOIUHAMHUKI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

Pemenne 3agau mo reme «OCHOBBI

57
TEPMOJTMHAMUKI
KontponbHas pabora o Teme
58 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
59 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
Pemenue 3amay nmo reme
60 «ITapoobpazoBaHue ¥ KOHACHCAITHS.
Hcnapenue u KUIeHUE»
AOCOIIOTHAS U OTHOCUTEILHAS
61 BJIQKHOCTH BO3ayxa. HaceIeHHbIi bubmorexa HIOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
amMopdHBIE Tejla. AHU30TPOIIN
62 CBOfII)g)FB KPHUCTAJJIOB >KTI/? KHe bubmorexa [JOK
P ) a https://m.edsoo.ru/ffOc65f0
Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl
Pemenue 3agad mo reme
63 «OTHOCUTENbHAS BIAXKHOCTH
BO3JIyXa»
[InaBneHue u KpucTaIM3aLuUs.
64 VY nenpHas TEILIOTA IIIaBIIEHUS bubmorexa [JOK
g ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubnunorexa LIOK
65 VYpaBHEHHE TEIUIOBOroO OaaHca
P https://m.edsoo.ru/ff0c6820
66 Pemenue 3amau no reme

«YpaBHEHHUE TEIUIOBOTO OamaHca



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

OnexTpuzanys Tel. JNeKTPUIECKUN

67 3apsa. [Ba Buaa sIEKTPUUECKUX bubmorexa LHIOK
PAL. p https://m.edsoo.ru/ffOc6bcc
3aps0B
ITpoBOIHWKH, TUDIIEKTPUKH U
68 H(E)JI OBOIHUKU 3a2))H buGnuorexa [IOK
yip ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs JEKTPUUYECKOTO 3apsia
69 Penrenue 3amad mo reme
«YpaBHEHHE TEIJIOBOTIO OajlaHCcay
BsaunmoneilicTBue 3apsaaoB. 3aKoH
70 Kynona. Touyeunprit I;JIeKT MYECKUH bubmorexa HOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3aps
Hanpssk€HHOCTB 2IEKTPUYECKOTO
11 nosist. [IpuHuun cynepno3uuuu bubmmoreka [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HaIpPsHKEHHOCTH
. Pemenue 3amau mo teme «3aKoH
Kymona.»
PaGota cuit 31eKTpoCcTaTHuecKoro
73 nois. Ilorennuan. PasHocTh bubnnorexa [JOK
' At https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITpoBOIHUKHN U JUIIEKTPUKHA B
74 Z-)J'IpeKT OCTaTUYECKOM noljle bubnnorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTb
Pemenne 3amau o reme «Pabora
- CHJI DJIEKTPOCTATUYECKOTO TOJIS.

ITorennuan. Paznocts
HOTEHIIUATIOBY



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

76

77

OnekTpoéMkocTh. KoHnnencarop

DONEeKTPOEMKOCTH TIOCKOTO
KOHJEHCAaTOpa. JHEPrus
3apsHKEHHOT0 KOH/IeHcaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

78

Pewenue 3anau o reme
«ONEKTPOEMKOCTD IJIOCKOIO
KOHJICHCATOpa.»

79

80

81

82

83

JlabGopaTtopHast pabota "HU3mepenue
AIIEKTPOEMKOCTH KOHJeHcaropa"

Pemenue 3amau no reme «BHepFI/IH
3aPsOKCHHOT'O KOHACHCATOPpaA»

[IpuHuMI nelcTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIBHOTO
amnrmnapara, CTpyHHOro nNpuHTepa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3azemiieHne AIIeKTPOIprUOOPOB
DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1s
ydacTka 1enu

Pemenue 3agad mo reme

84

[TocnenoBarensHOE, MapaieTbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOTHUKOB. JIaGopaTtopHas
paborta «/3yueHne cMernanHoro
COCIMHEHUS PE3UCTOPOBY

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

85

PaboTa 1 MOIIHOCTB AMEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

86

87

88

89

90

Pemenue 3ama4 no reme «Pabora n
MOITHOCTH JEKTPUIECKOr0 TOKA.
3akon Jxoynsa-Jlenua»

3akon OMa 115 MOJTHOM (3aMKHYTOM )
aneKkTpudeckou uenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«M3mepenne D/IC nctouHuka Toka u
€r0 BHYTPEHHETO COIIPOTHBIICHUS

DIIeKTpOHHAs MPOBOJIUMOCTD
TBEPBIX METAIOB. 3aBUCUMOCTh
COTNPOTHUBIICHUS METAJIIIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh
Pemienne 3agau mo teme «3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOI)
3JIEKTPUYECKOMN LEIH.»
DIIEKTPUUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB

bubnuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

91

[TonynpoBoaHHKH, UX COOCTBEHHAS
U TIpUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—N-nepexoja.
[TomynpoBoiHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

92

93

Pemenne 3amau no teMe «3axkon Oma
JUTSI TIOJTHOM (3aMKHYTOI)
BIIEKTPUYECKOMN LIETIH.»

DNEKTPUYECKUH TOK B PaCTBOPAxX U
pacIuiaBax 3J€KTPOJIUTOB.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba



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

DNEKTPOIUTHYECKAs JUCCOLUALIM.
DIIEKTPOJIN3

DJIEKTPUUYECKHI TOK B Ta3ax.

94 CaMOoCTOSITeTbHBIN U 1 bubmuorexa [IOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma

95 Penrenue 3amad mo reme 1
«INEKTPOIU3»
DneKkTpruuecKue Mpruodopsl U

9% YCTPOMCTBA U UX IPAKTUYECKOE 1 bubmmoreka [JOK
npuMmeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

97 O6o06maromuit ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMHUKA)» https://m.edsoo.ru/ff0c88be

98 Pemenue 3agad mo reme 1
«INEKTPOTMHAMHUKAY
KonTponbHas pabota mo Teme

99 «Qnekrpocraruka. [IocTosHHBIM 1 bubmuoteka [IOK
ANEKTpUYECKUil TOK. TOokHU B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

100 PesepsHsiil ypok. KonTponbHast 1 bu6muoreka [JOK
pabota no Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

101 PesepBublit ypok. O600maromumii 1 bu6muoreka [JOK
ypok 1o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

102 Peseprubriil ypok. O6o06maronuit 1
ypok 1o TeMam 10 kitacca

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(]
Jrj;n Tewa ypoka Bcero Koutpoapupie  Mpaxruyeckue fl[:yrt?eﬂnﬂ :)Ig[?a[;zl;:fenbﬂble
padoThbI padoTbI pecypen
[TocTossHHBIE MATHUTHI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
BexTop MarHuTHOM MHIAYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarsuTHOE 1oJjie IPOBOJHUKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnmnoreka [JOK
B3anmoaeiicTBre mpoOBOHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 Pemenne 3agau 1
JlaGoparophas pabora «3yuenne

4 MarHETHoIr)o HOJI')ISI KaTyIHKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

s JlabopaTopHas pabota 1 1 bubnmnoreka [JOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)»

JlelicTBME€ MarHUTHOTO TTOJIS HA
6 JIBUKYIIYIOCS 3apsSKEHHYIO 1 bubnuorexa [IOK

gactuity. Cwia Jlopenma. Pabota
cunel JlopeHna

https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

DNeKTpOMarHuTHast UHIYKITHS.
[ToTok BekTOpa MarHUTHOM
uaaykiuu. IJ1C uaaykiuu. 3akoH
AJIEKTPOMArHUTHOW WHIYKITUU
®dapages

Pemenune 3amaq

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMATrHUTHOW WHTYKITHFD)

NunykTuBHOCTS. SIBIIEHUE
camonHykuuu. J1C
CaMOMHAYKIMHU. DHEPTHUs
MArHUTHOTO TOJISI KATYIIKU C TOKOM.
DNEeKTPOMArHUTHOE T10JIe

TexHudeckue ycTpoucTBa U uX
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
VMHIYKIMOHHAs I1€Yb

Pemenue 3agau

O6o0maromuii ypok «MarautHoe
noJie. DIeKTpOMarHuTHas
WHTYKITHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

14

KonTponbhas pabota no teme
«MarHuTtHOE 1oJie.
SHGKTPOMaFHI/ITHaSI UHAYKOUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

15

16

17

18

CB00OOIHBIE MEXaHUYECKHUE
KosieOanus. 'apMOHHYECKIE
KosieOanus. YpaBHEHHE
rapMOHUYECKHUX KOJICOAHHIA.
[IpeBpariieHne SHEPIUM

Pemenue 3agau

JlaGopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepuo/ia MajbIX KoJebaHuil rpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MaCChI
rpy3a»

KonebarenbHbIN KOHTYD.
CB00OIHBIE AJIEKTPOMATrHUTHBIE
KoJIe0aHUs B UI€AJIBHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTUs
MEXy MEXaHUYECKUMU H
3JIEKTPOMArHUTHBIMH KOJI€0aHUSIMU

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

19

20

21

22

Pemenue 3agau

®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUU B UJI€ATbLHOM
Kosie0aTeabHOM KOHTYpe

[IpeacraBnenue o 3aTyxaromux
KosiebaHusX. BbIHYXIeHHBIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

[IepeMeHHBIH TOK.
CuHyconganbHbIi NepEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOT0 TOKA.

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

23

24

25

26

27

28

29

30

AMIITUTYHOE U IEUCTBYIOLIEE

3HAYCHUE CUJIbI TOKA U HAITPSXKCHUA

Pemenue 3agau

Tpancdopmarop. [IponsBosacTso,
nepenavya u norpedieHue
ANEKTPUYECKOM SHEPTUU

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE NIEKTPUYECKOTO
3BOHKA, F€HEpaTOpa IEPEMEHHOT0
TOKA, JINHUH 3JIEKTpoliepenad

Pemenue 3agau

DKOJIOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE IEKTPOIHEPIUHU.
KynbTypa ncnosnb3zoBanus
3JIEKTPOSHEPTUHU B MOBCEIHEBHOMN
KU3HU

MexaHuuecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOCTh pacpoCTpaHEHUS U
JuiiHa BOJIHEL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

3Byk. CKkopocTh 3ByKa. I poMKOCTB
3ByKa. Bricora ToHa. TemOp 3Byka

Pemenue 3agau

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcca54

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

31

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX
cBoKcTBa U cKopocTk. [Ikana
OJICKTPOMAardHuTHBIX BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[TpuHIIMIIBI paIHOCBS3U U

32 TeneBuaeHus. Pa3Butue cpeacTs
cBA3u. Paguonokanus
33 Pewenne 3anau
34 KonTponbnas pabora «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
35 CBETa B OJIHOPOJIHOM Cpejie. bubnuorexa [JOK
Toueunslit ucTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
36 oTrpaxxeHus ceera. [loctpoenue bubmmorexa LOK
P pera. FoeTp https://m.edsoo.ru/ffocd4e0
M300paKeHUI B IIIOCKOM 3epKalie
37 Pemenue 3agau
[Ipenomnenue ceera. [loaHoe
38 BHYTPEHHEE OTpaKEHUE. bubnnoreka [JOK
IIpenenbHbIi yroma MoaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
39 Pemenne 3anau
20 Jlaboparopnast pabora «M3mepenue bubnmnorexa [JOK
TOKA3aTeIIs MPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenune u3odpaxeHuit
41 B JInH3€e. POpMyIia TOHKOH JIUH3BI bubmmorexa [OK
+ OPMY ' https://m.edsoo.ru/ffOcddle
VBenuueHue ITMH3bI
42 Pemrenue 3agau
JlaGopatopHnas pabora
43 «HccrnenoBanne CBONCTB

M300pakKeHUH B JIMH3aX



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

44

45

46

47

48

49

50

Hucniepcust ceera. CIIOXKHBIN cOcTaB
oenoro ceera. L{er. JJabopaTopHas

pabora «HabmroaeHue nucrnepcun
CBETa»

Wutepdepennus cera. Audpaxius

cera. JudpaknuonHas pemerka
Pemrenue 3amau

HOHepe‘IHOCTb CBCTOBBIX BOJIH.
HOJ'ISIpI/ISaI_II/ISI CBC€Ta

OnTrueckue mpuOOpPbI U yCTpoiicTBa

U YCJIOBUS HX 0€301acHOro
MMPUMCHCHUA

I'paHu1IBI TPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKHU.
[TocTynatel cienMaibHOU TEOPUHU
OTHOCHUTENIbHOCTH

Pemenue 3agau

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862

51

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHH U COKpAIIEHUE ITTUHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

52

OHeprusi ¥ UMITyJIbC
PENATUBUCTCKOM YacTulbl. CB3b
MacChl C SHEPTUEN U UMITYJIBCOM.
OHeprus MoKos

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfc68

53

54

Pemrenue 3agau

Konrponsnas padora «OnTHKa.
OcCHOBBI CIELIMATIBHON TeOpUN
OTHOCHUTEIILHOCTH»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

55 ®oronsl. opmyina [1nanka. bubmuorexa [IOK
DHeprusi ¥ UMIyJbc poToHa https://m.edsoo.ru/ffOcfel6
OTKpEITHE U UCCIICAOBAHUE

56 o P b 0 A AT bu6mmoreka [IOK

OTOIPPEICTa. LABITHL https://m.edsoo.ru/ffOcffc4
CroneroBa

57 Pemrenue 3amau
3akoHbI poTodddekTa. YpaBHEHUE

58 i (}) (1"1’(1) (1)(11: a bu6mmoreka [IOK

WHILTEHHA U @OTOIROCKTE. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢horodddexra
aBienue ceera. Oneite 11. H.
5g JI[I 6 X o6 TeHCTRHe bubmuorexa [JOK
. HCTBU
COCACEA. AMMIICCKOC A https://m.edsoo.ru/ff0d04a6
cBeTa

60 ‘ Pemenue 3agau
TexHudeckue ycTpoucTBa u

61 MPaKTUYECKOE TPUMEHEHHUE:
¢dboTorMeMEeHT, POTOAATUHK,

CONHEeYHas OaTapesi, CBETOUOT

6 Pemenue 3amad mo reme «1EeMEHTHI bu6mmoreka [IOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. ONBITEI

63 p A bubmuorexa [JOK

€3epHOPA 110 PACCEAHHIO G https://m.edsoo.ru/ff0d091a
yacTull. [manerapuas Mojenp atoma
bubmuorexa [JOK

64
Hocrynatet bopa https://m.edsoo.ru/ff0dOafa

65 Pemntenue 3agau

66 N3nydyenue u noriomenue GoToHOB bu6mmorexa [IOK
IIpU MIEPEXOE aTOMa C OAHOTO https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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

67

68

69

70

YPOBHS 3HEPTUH Ha APYroil. Buibl
CIEKTPOB

Pemenue 3agau

BonHoBEIe cBoiicTBa yacTull. BoaHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
OTIpeICTICHUIO COCTaBa
PaZMOAKTUBHOTO U3TyUYCHHS

CaoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
PagIiOaKTHBHOCTH Ha YKHBBIC
OpTraHU3MBbI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

71

72

73

74

Pemenue 3agau

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-nusinyyenue

DHeprusi CBSI3U HYKJIOHOB B sIJIpe.

S nepubie peakuuu. S nepHbii
peaktop. [IpobnemMsbl, mEpPCIEKTHBHI,
AKOJIOTUYECKHUE aCIEKThI SIAEPHOM
SHEPreTUKHU

Pemenue 3agau

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

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

75

DOnemeHTapHbIe YacTULIbl. OTKpBITHE
O3UTpoHa. MeTob! HaOMI0IeH s U

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

76

77

78

79

80

81

pErucTpaluy 3JIEMEHTAPHBIX
yactuil. Kpyrislii cton
«DyHIaMEHTaTbHBIC
B3auMogercTBruA. EnquHCcTBO
(hbU3UYECKOI KapTUHBI MUPaY

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3IBI, IJIAHETHI, KX
BuauMoe ABkeHne. CoaHeyHas
cucremMa

Pemenue 3agau

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIeI0BaTebHOCTH. BHyTpeHHee
ctpoeHue 3B&31. COBpeMEHHbIE
MIPEACTABICHUS O POUCXOKICHUU U
sposrrornu CoutHIla U 3BE3

Muneunsiii I1yte — Hamma
TI'anaxtuka. Ilonoxenue u ABMKEHUE
Comnnana B I'amaktuke. ['anakTuky.
UeEpHble AbIpHI B iIpax TAIAKTUK

Pemenue 3agau

82

Bcenennas. Pazberanne rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka




83

84

85

86

87

88

89

Hepermennsie npo0iaembl
aCTPOHOMHHU

Pemenue 3agau

KontposnbHas padota «2JIeMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

O6o06maromuit ypok. Pois pusuku
Y ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIIMAIbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIOBeKa

Pemenue 3agau

O606maromuii ypok. Pois u Mmecto
(M3HMKH ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
MUpa

Pemenue 3agau

90

O6o06maromuii ypok. Poib
¢bu3nueckoil Teopuu B
(hopMHpOBAHUY TIPE/ICTABICHUH O
¢bu3nyeckoil kapTUHE MUpa

91

92

93

Pemrenue 3agau

Oo6o06mraromuit ypok. Mecto
(bu3nUecKoil KapTUHBI MHpPa B
o01IeM psiy COBpEMEHHBIX
€CTCCTBCHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

Pemenue 3agau




94 PesepBHbIil ypok. MarautHoe noie.
ONEeKTPOMarHuTHAs NHIYKIHS

PesepBubiit ypok. OnTuka. OCHOBBI
95 CIELMAJIbHON TEOpUU
OTHOCHUTEJIBHOCTH

Pesepnsrii ypok. KBantoBas ¢usuka.
96 DneMeHThl aCTPOHOMUU U

acTpo(u3HuKH

97-102‘ Pemenue 3agau

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

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



https://m.edsoo.ru/ff0d1784







