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HHOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma mno ¢usuke qist ydammuxes 10, 11 xmacca coctaBieHa ¢ y4eTOM CIEAYIOLIUX

HOPMATUBHO-IIPABOBBLIX JTOKYMCHTOB:

®depnepanbHbiii 3aKk0H oT 29.12.2012 N 273-®3 (pen. ot 25.12.2023) "OO6 obpa3oBanuu B Poccuiickoit
®enepanun" (¢ U3M. U A0I., BeTyn. B cuity ¢ 01.01.2024)

noctaHoBieHre [nmaBHoro canutapHoro Bpauya Poccuiickoit @enepamuu ot 28.09.2020 No 28 «O6
yrBepxkaeHnn canutapubix npaBuil CII 2.4 3648-20 «CaHUTapHO-3MIUAEMUOIOTHYECKUE TpeOOBaHUs K
OpraHu3aIsIM BOCIIUTAHUS U 00yUYEHHS, OTABIXA U 03[JOPOBICHUS AETEH U MOJIOJISKI,;

Canllun 1.2.3685-21 «l'urueHnueckue HOpPMATUBBI U TpeOOBaHMA K OOECIEYCHHIO OE30MacHOCTH U
(unu) Oe3BpeqHOCTH MAJisi 4YeloBeka (aKTOPOB Cpelr OOWTaHUS», YTBEP)KICHHBIX IMOCTAHOBJICHHEM
I'maBHOTO rocynapcrsennoro Bpaya PO ot 28.01.2021r. Ne 2;

npuka3 mMuHuctepcTBa npocsemeHus PO ot 11.02.2022 Ne 69 «O BHecenun mameHenuit B [lopsnmok
OpraHM3allK U OCYIIECTBICHUS 00pa30BaTEIbHON AEATEILHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHbIM
porpaMMaM — 00pa3oBaTelbHBIM IIpOrpaMMaM HaudajibHOrO OOIIEro, OCHOBHOI'O OOILIEro M CpPEeIHero
obmero oopazoanus ot 22 mapra 2021 No 442y;

npuka3 Munnpocsemenuss Poccun ot 12.08.2022 N 732 "O BHeceHMM U3MeHEHUH B (enepaibHbIN
TOCYJapCTBEHHBI 00pa30BaTeNbHBIA CTAHAAPT CpPEAHEro oomero oO0pa3oBaHUs, YTBEP>KICHHBIN
npukazoM MuHucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. N 413"
(3apeructpuposano B Muntocte Poccuu 12.09.2022 N 70034);

npuka3 Munucrepersa npocsenieHus: Poccuiickoit ®eneparuu ot 18.05.2023 Ne 371 «O0 yTBepKIeHUU
¢benepanbHOi 00pazoBaTEIbLHON MPOTrPaMMBI CPEHETO O0IIEr0o 00pa30BaHU;

IIPUKa3 MUHUCTEPCTBA MpocBelieHus poccuiickoit @enepanuu ot 19.03.2024 r. Ne 171 «O BHeceHun
W3MEHEHUH B HEKOTOpBIE MPUKa3bl MUHUCTEPCTBA NpocBenieHust Poccuiickoit denepaiuu, Kacaroumecs
benepanbHBIX 00pa30BATENBHBIX IMPOrPaMM HAYaIbHOIO OOILEro, OCHOBHOTO OOILIEro U CPEAHEro
o01ero oopa3oBaHUY;

npuka3z Munnpocsenienuss Poccun ot 21.09.2022 N 858 (pen. ot 21.02.2024) "OO6 yTBep)acHUU
(benepanbHOro mnepevyHs Y4YEOHHKOB, MOIMYIIEHHBIX K HCIOJB30BAaHUIO IPU pPEATU3aldd HMEIOLUX
rOCy/JapCTBEHHYI0 aKKpEeIUTaluil0 00pa30oBaTeNIbHBIX IPOrpaMM HadyalbHOTO OOIIEro, OCHOBHOI'O
obmero, cpemHero ooOmero o00pa3oBaHHUS OPTaHW3AIUSAMH, OCYIIECTBISIOMUMHA O00pa30BaTEIbHYIO
NeSITeIbHOCTh U YCTAHOBJICHUS MPENEIbHOrO0 CPOKAa HCIOJIb30BAHUS HCKIIOYEHHBIX Y4eOHUKOB" (C
MMEHMSIMU U TOTIOJIHEHHSIMU ). Penakius ¢ uamenenusimu Ne347 ot 21.05.2024;

MpHKa3 MUHUCTEPCTBA 000poHbl PO 1 MuHucTepcTBa 00pa3zoBanus U Hayku PO ot 24.02.2010 Ne96/134
«O0 yTBepXkJCHUH WHCTPYKIMHM 00 opraHm3anmuu oO0ydeHUs TpaxnaH Poccuiickoii Deneparuu
HayvaJIbHBIM 3HAHUAM B 00JaCTH 0OOPOHBI TOCYAAPCTBA U WX MOATOTOBKH IO OCHOBaM BOEHHOH CITY>KOBI
B 00pa3oBaTEBHBIX YUPESKICHUSM CpeaHero (IMOoJTHOro) oOlmiero oOpa3oBaHUs, 00pPa30BATEIBHBIX
YUPEKACHUSX HAYATBHOTO NPO(ECCHOHAIBHOTO W CPEIHEro  Mpo(ecCHOHAIBLHOTO O0pa3oBaHUS H
y4eOHBIX IyHKTax;

3akon Kpacnosipckoro kpas ot 26.06.2014 Ne 6-2519 «O6 o6pazoBanuu B KpacHospckoM kpaey;

[locranoBnenue IlpaBurensctBa KpacHospckoro kpas ot 15 wuronga 2014 r. n 298-n (B penakuuu
nocraHoBieHut ot 21.12.2021 n 909-n, ot 30.05.2023 n 465-n1 «OO0 yTBEp>KACHUU MOPAIKA U CIydacB
OpraHu3ali MHIMBUAYAJIBHOTO OTOOpa TpW IpHeMe JuO0 MepeBOoje B TOCYJapCTBEHHBIE U
myHutunansasle OO 17 TONXy4eHUsT OCHOBHOTO OOIIETO W CpeaHero oomiero oOpa3oBaHUs C
yIITyOJICHHBIM U3YYEHUEM OTNENBHBIX YIEOHBIX MPEIMETOB WU JIJIsl MPO(UIBHOTO 00yUEHUS;

Yeras MBOY Spuesckas COLI Nel2;

JIoKalbHBIC aKTHI IIKOJIBL:

* «llonoxeHnue o cucreMe OLEHOK, MOpsAIKe, (popMax U MEPUOTUIHOCTH TPOMEKYTOUHOMN aTTECTAlUU
B MBOY Spuesckas COLL Ne 12y,
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* «llonoxenue o mopsake oOyueHUs MO MHIUMBUIYyaJbHOMY yueOHOMYy miany B MBOVY Spnesckas
COLI Ne 12x»,

* «[lonoxeHne 0 COIUANBHBIX MPAKTUKAX U MPO(HECCHOHATBLHBIX MPOOax»,
* «llonoxxenue 00 MHAMBHUIYAIbHOM MpoekTHOU AesitensHOCcTH B MBOY Sprieckas COL No 12y,
* «llonoxenne 00 opranuszanuu BHeypouHoi aestenbHocTd B MBOVY Spnesckas COLI Ne 12.

— TonmoBoii kanenaapHbIil yueOHbIH rpaduk Ha 2024-2025 y4eOHbIH T01;
—  VYueOnsii and st yuamuxes 10 knaccoB MBOY Spuesckas COL Ne 12.

[Tporpamma mo ¢usuke 6a30BOro ypoBHS Ha YPOBHE cpeaHero oOmiero oopasoBaHus pa3paboTaHa HA
OCHOBE TIOJIOKEHUM M TpeOOBaHMI K pe3yjibTaTaM OCBOECHUS OCHOBHOM 0Opa30BaTENbHON HpPOTrpaMMBbI,
npencrasiaeHHbix B PI'OC COO, a taxke ¢ yuétoM (enepanbHoil pabouell mporpaMmbl BOCIIUTaHUS U
KOHIICTILMY TIpernoaaBanus yueOHoro npeamera «Pusuka» B o0pa3oBaTelbHBIX opraHu3zanusax Poccuiickoii
deneparuy, peaau3yonx OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Coneprxanue mporpaMMsl 1o (prU3KMKe HarpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI
Mupa obyuatouuxca 10—11 kiaccoB npu o0yueHuH ux (pusuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOro mnoxaxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, IPEMETHBIM U METAIIPEIMETHBIM pe3yJibTaTaM O0yUeHHMs, a TAK)KE YUUTHIBACT
HEOOXOAUMOCTh pEATM3aALUN MEXIPEIMETHBIX CBs3€ll (U3MKH C €CTEeCTBEHHO-HAYYHBIMH Yy4EOHBIMU
npeagmeramMu. B Hell ompenenstoTcsi OCHOBHbIE 1€ M3y4deHUs (U3MKH Ha YPOBHE CpPEIHEro OOILIero
o0pa3oBaHMs, IUIAHUPYEMbIE pE3yJlbTaThl OCBOEHHUS Kypca (HU3UKU: JUYHOCTHBIE, MeETalpeaIMeTHbIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma o (pu3KKe BKIIOYAET:

® [UIAaHUpPYEMBbIE pe3yJIbTaThl OCBOECHUS Kypca (pru3uKH Ha 0a30BOM ypOBHE, B TOM UHCIIE TIPEAMETHBIE

pe3yabTaThI IO roJaM o0ydeHHs;

e cojaepxaHue yueOHoro npeamera «Pu3ukay mo rogam oOyueHHs.

®dusnka Kak Hayka o HanboJsiee O0IUX 3aKOHaX NPUPObI, BHICTYIAasl B KaUeCTBE y4eOHOro npeMeTa B
IIKOJI€, BHOCUT CYIIECTBEHHbII BKJIaJ B CUCTEMY 3HaHMI 00 okpyskatomieM mupe. LlkonbHbI Kype pusznku
— CHCTEMOO00Opa3yomuil A1 eCTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB, NOCKOJIBKY (DU3UYECKHE 3aKOHBI
Je)KaT B OCHOBE IPOILIECCOB M SIBIICHUM, M3ydaeMbIX XHWMHUEH, Ouosorue, ¢usmueckoil reorpadueit u
acTpoHomuell. Mcronb30BaHMEe M aKTHBHOE NpPUMEHEHHE (U3UYECKUX 3HAHMU ONpesessieT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHUH B cdepe SHEPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOTyYCHHS
HOBBIX MaTEpHAJIOB C 3a/IaHHBIMH CBOMCTBAMH W ApYrux. M3yueHwe (pU3MKM BHOCHT OCHOBHOW BKJIAJI B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00ydJaronuxcs, B GOpMUPOBAHUE YMEHUN TPUMEHSTh
Hay4HbII METO]I IO3HAHUS IIPY BHINIOJTHEHUH UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHOBy kypca (u3MKu JUIsl YpOBHSL CpeIHEro o0Iero oOpa3oBaHUs MOJOXKEH psAl UAeH, KOTOpble
MO’KHO paccMaTpUBaTh KaK MPUHLUIIBI €r0 TOCTPOSHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SBJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIOYAET KaK BOIPOCH KJIACCUYECKOH, TaK M COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHHM C HEW MaTepHal Kypca GU3NKU 00beTUHEH BOKPYT (PU3NIECKUX
Teopuii. Bexymum B Kypce siBisieTcss (OPMHPOBAHUE TIPENICTABICHUH O CTPYKTYPHBIX YPOBHSIX MAaTEpHH,
BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanus npeanoaaraeT UCIOIb30BaHUE T'yMaHUTApHOTO MOTEHIMAIA
¢u3nyeckoil Haykd, OCMBICICHHME CBA3M pa3BUTUS (GU3MKK C pa3BUTHEM OOLIecTBa, a TaKXe ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKMMHU poOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypc (uszuku mpeamnonaraeT 3HaKOMCTBO C HIMPOKMM KPYIoM
TEXHUYECKUX U TEXHOJOTHUYECKUX MPUI0KEHUH U3YUSHHBIX TEOPUI 1 3aKOHOB.

Hoes skonoeuzayuu peanusyercs NOCPEACTBOM BBEJEHUS 3JIEMEHTOB COJAEpKaHMsI, MOCBSIIEHHBIX
HKOJIOTUYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUW W TEXHOJOTHH, a
TaK)ke 00CY>KIeHHsI MPOOJIeM pallMOHAIBLHOTO MPUPOIONOIB30BaHUS U SKOJIOTHYECKONW O€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTAMH Kypca (U3MKH Ha YPOBHE CpPEJHEro o0Iero oOpa3oBaHMs SIBISIOTCS
¢usnyeckue Teopun (GopMHpPOBaHUE MPENCTABIECHUH O CTPYKType MOCTPOCHUs (HU3NYECKON TeOpuH, poiu



(yHIaMEHTaNbHBIX 3aKOHOB M TMPHUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJAE, TpaHUIAX
MIPUMEHUMOCTH TEOPHH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUN U MPOLIECCOB).

CuCTeMHO-JeATEIbHOCTHBIM MOAX0A B Kypce (U3MKM peanusyeTcss Hpexae BCero 3a Cuér
OpraHU3aIMK SKCIEPUMEHTAIBHOM e TeNbHOCTH o0yydatonmxcs. [ 6a30Boro ypoBHs Kypca (pU3HKH — 3TO
UCIOJb30BAHUE CHUCTEMBl (POHTAJIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M JaOOpaTOpHBIX padorT,
KOTOpBIE B Iporpamme 1o (usuke oObEIWHEHBI B OOLIMI CIUCOK YUYEHHUYECKHMX MPAKTUYECKUX paboT.
Brienenne B ykazaHHOM TIepeyHe JIabOpaTOpHBIX padOT, MPOBOAMMBIX JUII KOHTPOJII W  OICHKH,
OCYIIECTBIISIETCS YYaCTHUKaMHM 00pa30BaTeNIbHOTO Ipollecca MCXOMs U3 OCOOCHHOCTEM IUIaHMPOBAHUS U
ocHauleHus: kabuHera ¢usuku. I[lpm 3TOM oOecneunBaeTcs OBIaJeHUE OOYYAIOUIUMUCS YMEHUSMU
IIPOBOJIUTh KOCBEHHBIE HM3MEPEHMsI, MCCIEJOBAHUS 3aBHUCUMOCTEHl (M3NYECKMX BEIMYMH M IOCTaHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbioe BHHUMaHME YyAENsSeTCS pEIICHUIO0 PAcy€THBIX W KauyeCTBEHHBIX 3ajad. Ilpu stom uis
pacu€THBIX 3a7]a4 MPUOPUTETOM SBIISIOTCS 3a/la4yM C SIBHO 33JaHHON (pU3HUECKON MOJIEINbIO, TTO3BOJISIOIINE
IIPUMEHSTHh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0 pa3zeiia Kypca, TaK U HHTErpupys 3HaHUA
U3 pasHbIX pasfenoB. Jlyig KauyeCcTBEHHBIX 3aJlad MPUOPUTETOM SIBJISIOTCS 3aJaHMsl Ha OOBSICHEHHE
MpOoTeKaHus (PU3NUECKUX SBJICHUI U MPOLIECCOB B OKPYKAIOUIEH JKHU3HM, TpeOyromue BbIOOpa GU3NYECKOM
MOJIETIH JIJISl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBaHusmu DPI'OC COO k MaTepHAbHO-TEXHUYECKOMY OOECIICUEHHUIO
yueOHoro mporecca 0a3oBblil ypOBEHb Kypca (PM3UKH Ha YPOBHE CPEAHEro oOLiero o0pa3oBaHMs JOJKEH
U3y4aThCsl B YCIIOBHSIX NpPEAMETHOro KaOuHeTa (U3MKM MM B YCIOBHMSIX HHTEIPUPOBAHHOTO KaOWHeTa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO LMKJIa. B xabunete ¢pu3mku 10MKHO OBITH HEOOXOAMMOE JabopaTopHOe
000pyI0BaHUE ISl BHIIIOJHEHUSI YKAa3aHHBIX B MporpaMMme Mo (pU3UKe YUEHUUECKUX MPAKTUUYECKUX padoT U
JIEMOHCTPAIIMOHHOE 000y I0BaHHE.

JleMoHcTpanoHHOEe 000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBUM C MPHUHIMIIOM MHUHUMAJIbHOMN
JIOCTaTOYHOCTH U 00€cleyrBaeT IOCTAHOBKY IEPEUYHCIEHHBIX B MporpaMMe Mo (U3MKE KIHOYEBBIX
JE€MOHCTpaLMi JUIsl UCCIIE0OBAaHMsI U3y4aeMbIX SIBJICHUH U MPOLECCOB, SMIUPUYECKUX U (PyHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIaGopaTtopHoe 0OOpyJIOBaHHE JUIsI YUEHHUYECKHUX NPAKTUUYECKUX paldoT ¢opMmHupyeTcss B BHIE
TEMAaTUYECKUX KOMIUIEKTOB M O0ecleyuBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOYYarolIuXcs.
TemaTuueckue KOMIUIEKTHI JIAOOPAaTOPHOTO OOOPYJOBAaHUS JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCTIOJIb30BAaHUHU AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHUCTEM B
BU/JIE IUPPOBBIX J1a0OpaTOPHUHL.

OCHOBHBIMU 1IeJIIMU U3Y4€HHUS (PU3UKHU B 00I11eM 00pa30BaHUU SIBIISIFOTCS:

e (opMupOBaHME HWHTEpPECa W CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY HW3YYEHHUIO MPUPOJBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEJCTABICHUN O HAyYHOM METOZE MO3HaHWA U (HOPMHUPOBAHME HCCIEAOBATEIHCKOTO
OTHOIIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHsS KaK pe3yJibTaTa W3Y4YE€HHUS OCHOB CTPOCHHS MaTepUH H
(hyHIaMeHTalIbHBIX 3aKOHOB (DU3HKHY;

e (opMuUpOBaHHE YMEHUN OOBSICHATH SBJICHUS C HCIOJb30BAaHHEM (DM3UYECKUX 3HAHUHA U HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHME NPEACTABICHUH O poONM (HU3UKU JUIS Pa3BUTHA APYTUX ECTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTHIA.

JlocTrkeHHe 3TUX Leei odecreunBaeTcs pellieHHeM CIeIyIoNuX 3a/1ad B Ipolecce U3ydeHus Kypcea

(bM3UKM Ha YPOBHE CPEHETO 00IIEero 00pa3oBaHUs:

e MpuOOpETeHHE CHCTEMbl 3HAHUU 00 00IUX (U3HUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJII0Yas MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, SJEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HMKY U 3J€MEHTHI
acTpo(u3uky;

e (opMuUpOBaHHE YMEHUI IPUMEHATh TEOPETUUECKUE 3HAHUS Ul OOBSICHEHUS QU3NUECKUX SIBJICHUH
B IIPUPO/IE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HH;



OCBOGHHE CIIOCOOOB pEIICHHs PAa3IMYHBIX 3a7a4 C SBHO 3aJaHHOW (hU3MYecKod MOJeNbIo, 3a/1ad,
M0/IPa3yMEBAIOLINX CaMOCTOSATENbHOE CO3JaHhe (U3NYECKOM MOJENH, aJeKBATHOM YCIOBHUIM
3a/a4u;

MMOHUMAaHUE

(1)I/I3I/I‘-I€CKI/IX OCHOB W IHPHUHIOHUIIOB HGI;'ICTBI/ISI

TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELy;

TEXHUYECKUX YCTPOMCTB H

OBJIQJICHUE METOJaMHU CAaMOCTOSITEIbHOTO IJIAHUPOBAHUS W TPOBEIACHUSA  (PU3UUECKUX
OKCIICPUMCHTOB, aHaJIM3a W HWHTCPHPECTALIUU I/IH(l)OpMaIII/II/I, OMpeaciiCHUd AJOCTOBCPHOCTHU
MIOJIy4E€HHOTO Pe3ysbTaTa;

CO3JJaHUE  YCIIOBHU
JESATEIBHOCTH.

U8 pa3BUTHS YMEHMH MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPYECKOU

Ha u3yuenue ¢usuku (6a30BbIi YPOBEHB) Ha YPOBHE CpeHEro o01mero oopa3oBanus oTBoauTcs 136
yacoB: B 10 kmacce — 68 dacoB (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEZEII0).

HepI/IOIII/I‘-IHOCTB TCKYIICTO KOHTPOJIA 3HaHUH ydamuxcs: BXOJTHOM KOHTPOJIb B HavaJie yqeGHor (O)

rojia, TeKyIUil KOHTPOJIb (TeMaTHYECKUi), MPOMEXYTOUHAsl aTTecTanus (1o rpaduky): Kypc 3aBepluacTcs

UTOTOBOM KOHTPOJIBHOM pabOTON, COCTABICHHOM COTJIAaCHO TPEOOBAHUSAM YPOBHIO MOJATOTOBKM YYalTUXCS.

@opMbl KOHTPOJISI 3HAHUM ywamuxcs: (pOHTaNbHbIC, WHIMBHIyaJbHBIC, TPYNIOBLIe, mapHble. CpeacTa

KOHTPOJIS: (PU3UYECKUE AMKTAHTHI, MHAWBUAYAIbHBIA OMPOC, MIPOBEPOYHBIC, KOHTPOJIbHBIE, MPAKTHUECKUE,
nabopaTopHbIe PadOThI, TECTHI, CAMOKOHTPOJb U B3aUMOKOHTPOJTb.

KontpomnsHblie 1 1a00paTopHbIe pabOTHI

Kiacc VY4eOHast 4eTBEpPTh
II I v
KP JIP KP JIP KP JIP KP JIP
10 1 2 0 2
11 2 3 1 2 1 2

B Teuenue yqe6Horo roga BO3MOXHA KOPPCKTHUPOBKA PACHpPCACIICHUA YaCOB: B CJIy4Yac BbIIIAACHUSA

JaThl YpOKa Ha Ipa3JHU4HbIE JIHH, nepeHoca lIpasurensctBom P® nHell oTabixa, BBEIECHHE KapaHTHHA
(mpuKa3 Ha OCHOBAaHUM PacIOPAIUTEIBHOTO akTa yupeautens). IIpoxokaeHue mporpaMMel obecrieunBaeTcs

32 CYeT YIUIOTHEHMs INPOrpaMMHOr0 MaTepuala,
JUCTAHIIMOHHOTO OO0y4eHus uepes

YBEIUYCHUS  JIO0JIU
AIIEKTPOHHYIO TOYTYy YYHTENs M YYCHHKa,

CaMOCTOATCIIBHOIO U3YyUCHUA,

CaMTHI, abo Ha

AOMOJHHUTCIBHBIX 3aHATUAX U UHAUNBUAYAJIbHBIX KOHCYJIbTAllUAX.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUSA

®duszuka — HayKa o npupoje. Hayunble MeTobl MO3HAHUS OKpPYXKaroliero Mupa. Ponb skcrepuMenTa u
TEOpHUU B MpoIlecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3MUECKUX SBICHUN U mporieccoB. Hayunble rumoresbl. Ou3nuveckre 3aKOHBI U
Teopuu. [ paHUIIbI TIPUMEHUMOCTH HUZUYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUSL.

Pone u mMecto Qu3uKu B (OPMHUPOBAHUN COBPEMEHHOM HAayyHOW KapTHHBI MHpPA, B MPAKTHYECKON
NeITEILHOCTH JII0JICH.

Jlemoncmpayuu

AHanorosble ¥ IU(pOBbIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

MexaHu4eckoe JIBHXKCHHE.

OTHOCHUTENHLHOCTh MEXaHUYECKOI'O JABVOKCHUA. Cucrema orcuéra.

Tpaexropus.



[lepemenienue, cKOpocTh (CpefHsisi CKOPOCTh, MCHOBEHHAsi CKOPOCTb) U YCKOPEHHME MaTepHalIbHOMN
TOYKH, UX MPOEKLINU HA OCH CUCTEMBI KOOpAHHAT. CII0KEHUE NEPEMEIICHHUI U CII0)KEHUE CKOPOCTEH.

PaBHOMepHOE M paBHOYCKOpPEHHOE MPSIMOJMHEHHOEe ABMKEeHHE. ['paduKku 3aBHCHUMOCTH KOOPJAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHNS MaTEPUAIbHON TOUKH OT BPEMEHHU.

CBobosHOe najieHue. Y CKopeHre CBOOOTHOTO TaICHHS.

KpuBonunerinoe aBukeHHe. JIBUKEHHE MATEPUATIBHOM TOYKH IO OKPYXHOCTH C ITOCTOSIHHOW IIO
MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOpPOCTh, JIMHEWHAss CKOpOCTh. llepmom © dacrtora oOpamieHus.
LleHTpOCTpEMUTENIBHOE YCKOPEHHUE.

TexHuyeckue ycTpoiicTBa M MpakTHUECKOE MPUMEHEHHE: CIIUIOMETD, IBUKEHUE CHAPSJIOB, LIEHbIE U
PEMEHHBIE TIEpEIaYuH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue NBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHuie Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habumroienue aBrxeHus Tena, OpoIeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus cCBOOOJHOTO MaJCHHUS.

Hanpasnenne ckopocTH Mpu IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEETICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY IMyTSAMH, MPOMIEHHBIMM TEJIOM 3a IOCIEA0BATEIbHBIE PAaBHBIE
IIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHON HYIJIIO.

N3yueHne nBUKEHNUs [IAPUKA B BI3KOU KUJIKOCTH.

Wzydenune nBmKeHUs Tea, OpOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnnn otHOcHTenbHOCTH ['anmunes. [lepBeiii 3akoH HeroToHa. HEpImanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HeroToHa 1151 MatepraibHON TOUKH.
Tpertnii 3akoH Hpr0TOHA 17151 MaTepUANIbHBIX TOYEK.

3aKkoH BceMupHoro Tsarorenus. Cuia TsokecTu. llepBast kocMuyeckast CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenus (1mokosi, ckosbkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKONIBKEHHUSI U cuia TpeHus mokos. Koaddumment tpenus. Cuna conpoTUBICHHUS TPU JBUKCHUU Tela B
KHUJIKOCTHU WU Tase.

[ToctynaTenbHoe U BpamateabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaleHus. [1nedo cumbl. Y caoBus paBHOBeCUs TBEPAOTrO Tea.

TexHnueckue yCTpONCTBAa M MPAKTUUYECKOE NMPUMEHEHHWE: MOAIINWITHUKY, ABUKEHUE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHNE MHEPLUH.

CpaBHeHuE Macc B3aMMOJCHCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHiL.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu ycKOpEHHOM MOIABEME U NTAJICHUH.

CpaBHEHHME CUJI TPEHUS TIOKOSI, KAYEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBeCHs TBEPAOTO Teiia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenue neuxenust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE U PE3UHOBOM 00pasIie, OT UX
nedopmarium.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO Tella, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3akonv coxpanenusn ¢ Mexanuke



Nmmynsc MaTepuanbHON TOYKHU (TeNa), CHCTEMbl MAaTEPHAIBHBIX TOYEK. IMITyIbC CHIIBI 1 M3MEHEHHUE
HMMITyJIbCa Teja. 3aKOH COXpaHEHUsI UMITyJibca. PEaKTUBHOE IBUKEHUE.

Pabota cribl. MOIIHOCTE CHJIBI.

Kunernyeckast 2Heprusi MaTepraabHOM TOUkH. Teopema 00 M3MEHEHNN KHHETHYECKON SHEePTUH.

[MotennuanbHas o2Heprus. [loTeHnmWaneHas OdHEPrus ymnpyro aeOpPMUPOBAHHON TPYKHUHBEI.
[MoTennmanpHas SHEPTUS Tena BOIM3U TOBEPXHOCTH 3EMITH.

[ToTennmanbHble ¥ HEMOTEHIMAIbHBIE CUJIBL. CBs3b PabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHUEM
MEXaHWYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuyeckue ycTpoWCTBAa M MPAKTHUUECKOE MPUMEHEHHUE: BOJAOMET, KONEP, MPY>KUHHBIM MHUCTOJIET,
JIB)KECHUE PaKET.

Jlemoncmpayuu

3aK0H COXpaHEHUs] UMITYJIbCA.

PeakTrBHOE BUKEHUE.

[lepexon nmoTeHLIMAIbHON PHEPTUH B KHUHETUUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne abCoMOTHO HEYIIPYTOTO yiapa C IMOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3W pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPruM Tejla Ha TNpUMepe
pacTshKeHUs PE3UHOBOIO JKI'yTa.

Pasnen 3. Mosekyasipaasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHM M HX OINBITHOE OOOCHOBAHUE.
BbpoynoBckoe asmxkenue. Auddys3us. Xapaktep IBUKEHHUS U B3aMMOJCIHCTBHS 4acTull BeuiecTBa. Moaenu
CTPOEHHSI Ta30B, KUAKOCTEH U TBEPIBIX Te U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX MOJIENEH.
Macca u pazmepsl Mosiekys. KonnuectBo Beniectsa. [loctostnaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkamna remneparyp Lenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOH TEOPUU HACAIBHOTO
raza. AOGCOJIOTHas TeMIepaTypa Kak Mepa CpelHell KMHETHYEeCKOH HHEPTUU TEIIOBOTO JBM)KEHUS YaCTHIL
raza. lllkana temnepatyp KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHHe MeHnneneeBa—Knaneiipona. 3akoH
HansToHa. M3ompomeccsl B HMAEANBHOM Tra3e € MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe
IIpe/iCTaBIeHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckue ycTpoHcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHME BellecTBa, (poTorpaduu MOJNEKYJT OpPraHUYeCcKUX
COCIMHECHU.

OmnbIThl 10 AU HY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKCHHSI.

Mogens onbita lltepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.

Mopenb, HIUTFOCTPUPYIOLAs MPUPOLY IABJICHUS ra3a Ha CTEHKU COCY/a.

OMBITHL, WUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UICATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol

OmnpeneneHre Macchl BO3AyXa B KJIacCHOM KOMHAaTe€ Ha OCHOBE M3MepeHHMH 0o0b&éMa KOMHATHI,
JaBJICHUS U TEMIIEpATyphl BO3lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckasi cucremMa. BHyTpeHHsIs SHEprusi TEPMOJIMHAMUYECKOW CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemioTel U paboTa. BHyTpeHHSsS SHEprusi 0JHOATOMHOTO HUJealbHOTO Ta3a. Bumabl
TEIJIONEpeJaul: TEIUIONPOBOJHOCTh, KOHBEKLHUSA, HW3JIy4eHUE. YJelbHas TEIUIOEMKOCTh BEIECTBA.
KonunyecTBo TemnoTsl npu Temionepeaaye.



[Tonstue 06 ammabaTtHOM mporiecce. [lepBoril 3akoH TepmoanHamMuku. [IpuMeHeHne mepBoro 3akoHa
TEPMOAMHAMUKH K H3omporieccaM. I paduueckas uHTepnpeTaus paboThl raza.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh mpoiieccoB B IpUpoO/IE.

TennoBsie MamuHbl. [IpuHIMIBI JeHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBanus SJHEPTUH B TETLIOBBIX
MammHax. Koadduiument mone3Horo neicTBus TeruioBod mammbbl. [ukn KapHo u ero koadduiueHT
MOJIE3HOTO ACUCTBHSL. DKOJIOTUYECKUE MPOOIEMBI TETIOHEPT € TUKH.

TexHuueckue yCcTporuCTBa U MIPAKTUYECKOE TPUMEHEHHUE: IBUTAaTeNb BHYTPEHHETO0 CTOpaHusi, OBITOBOM
XOJIOAWJIbHUK, KOHIAUITHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH SHEpruu Tella IMpU COBEPIICHUH PaOOThI: BBUIET MPOOKU U3 OYTHUIKH O]
NEICTBHEM CXKATOTO BO3/lyXa, HarpeBaHue 3(upa B TaTyHHOH TpyOKke MyTEM TpeHHsl (BUICOIEMOHCTPAIIHS).

N3menenue BHyTpeHHEH sHepruu (TeMrepaTypsl) Tella Ipu Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TYpOHMHEI, IBUTATEIIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEISI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue yaeinbHOM TeIIOEMKOCTH.

Tema 3. Acpecamnsvie cocmoanus eeuwjecmea. Dazosvie nepexoonvl

[TapooOpa3zoBanue u konaeHcanus. Mcnapenue u kuneHue. AGCOTIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTh
Bo3ayxa. HaceimeHHslit map. Y ienbHas TerioTa napoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUS OT
JTaBJICHHUS.

Teépmoe teno. Kpucramnmueckue u amopdHbie Tena. AHM30TPOINHUS CBONCTB KpUCTAIUIOB. JKuakue
kpuctaiibl. CoBpeMeHHble Matepuaibl. [lnmaBneHune W Kpuctaimzanus. YelbHas TEIUIOTa IUIABJICHHUS.
Cy6numarusi.

YpaBHEHUE TEIJIOBOTO OaaHca.

TexHudeckue yCcTpOMCTBAa M MPAKTHYECKOE NMPUMEHEHHE: TUTPOMETP M TICUXPOMETP, KaTIOPHUMETP,
TEXHOJIOTHH MOJIyYeHUS COBPEMEHHBIX MaTeprajoB, B TOM YHCIIe HAHOMaTEPHAaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX M1apPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HaGmronenue narpeBaHus U TUIABJICHHS] KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3MepeHne OTHOCUTENBHOM BIaXKHOCTH BO3/yXa.

Pa3nes 4. Di1eKTpOAMHAMHKA

Tema 1. dnekmpocmamuka

OnexTpuzanus Teil. OJEeKTpUYeckuil 3apsia. JIBa Buaa ayIeKTpudeckux 3apaaoB. lIpoBoaHukw,
JUBJIEKTPUKHU U TOTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsiaa.

B3aumopeiictue 3apsanoB. 3akoH Kynona. ToueuyHBIN 3JIEKTPUUSCKUN 3apsil. DJIEKTPUUECKOE TIOJIE.
HanpsbxkénnocTs  snekTpuueckoro mons. [IpuHOMn cynepno3unuy  3JIeKTpUdYecKux nosied. JIuHum
HaNPSKEHHOCTH YJIEKTPUYECKOTO TTOJIA.

Pabora cun snexkrpocratnueckoro mnois. I[lorennman. Pasnocts mnorenuumanoB. IIpoBonHuku u
JUBJIEKTPUKHU B DJIEKTPOCTaTUYECKOM ToJIe. J(naneKkTpudeckas NpOHUIIAEMOCTb.

OnexTpoéMkocTb. KoHneHcaTop. DIEKTpOEMKOCTh MIOCKOIO KOHIEHCATOpa. DHEPIUs 3apsyKEHHOTO
KOH/JIEHCATopa.

TexHuueckue  ycTpoMCTBA W IPAKTUYECKOE  IPUMEHEHHWE:  DJIEKTPOCKOI,  JJIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allMTa, 3a3€MJICHHE D3JIEKTPOIPHUOOPOB, KOHJIEHCATOp, KONMUPOBAJIbHBIN ammapar,
CTPYWHBIN IPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M NPUHLIKII ACUCTBUS DJIEKTPOMETPA.

B3aumoneiicTBue HadIEKTPU3OBAHHBIX TEI.



DIIEKTPUYECKOE MOJIE 3apSHKEHHBIX TEJL.

[IpOoBOJTHUKH B 3JIEKTPOCTATUYECKOM TOJIE.

DNeKTpoCcTaTUYECKas 3allnTa.

JIMDIIEKTPUKH B 3IEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3IEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IJIACTHH, PACCTOSHUS MEXIY
HUMH U JTUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuueckuit mok. Toxku e paznuunvix cpedax

DIEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAaHUS 3JEKTPUUECKOTO TOKa. Mcrounuku Toka. Cuia Toka.
[TocTosAHHBIN TOK.

Hanpsoxenue. 3akon Oma aJig yyacTka Hemnu.

DNEeKTpUUECKOE CONPOTHBIIEHHE. YJENbHOE CONpPOTHBIEHME BemlecTBa. llocnenoBatenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTE JIEKTPUUECKOTO TOKA.

DIIEKTPOABUKYIIAsl CHJIa U BHYTPEHHEE COMPOTHUBIICHUWE MCTOYHHMKA TOKAa. 3aKOH Oma Jyisl MOJHOM
(3aMKHYTOM) 2yIeKTprueckoi ermu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAasi MPOBOJMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHBIICEHHUS METAJIOB OT
TemMiiepaTypbl. CBEpXIIPOBOJUMOCTb.

DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX MYYKOB.

[onmynpoBoanuku. CoOCTBEHHAss M NpPUMECHas MPOBOJUMOCTH IMOJYNPOBOAHUKOB. CBOWCTBa p—nh-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DOneKTpuuecKuid TOK B pacTBOpax M paciiiaBax 3IEKTPOJIUTOB. DJIEKTPOJIUTHUECKAs JUCCOLMALIMSL.
DIIEKTPOJIN3.

DIIEKTpUYECKUI TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. [1na3ma.

TexHnueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKHU
TOKa, AJIEKTpOHArpeBaTelbHbIe MPHUOOPHI, ANIEKTPOOCBETUTENbHbIE MPHOOPHI, TEPMOMETP COMPOTUBICHHUS,
BaKyyMHBIU JHOJ], TEPMHUCTOPHI U JOTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHMUSL.

3aBUCUMOCTH COTPOTHUBJICHHS IUIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TJIOMIATU TMOMEPEUHOTO
CEUeHHUs U MaTepuaa.

CMmenaHHOe COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe m3MepeHue 31eKTpOABMXKYLIEH cuiibl. KOpOTKOE 3aMbIKaHUE TaJIbBAHUYECKOTO AJIEMEHTa U
OILICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

M3yueHue cMenaHHOrO COEIMHEHHUSI PE3UCTOPOB.

N3mepenne 37eKTpoABMKYILIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHHUS.

Habmtonenue snexTpoinusa.

MexnpeamerHblie CBA3U

Nzyyenne kypca ¢puszuku 6a30BOro ypoBHs B 10 Kitacce OCyIIECTBISETCS ¢ YUETOM COJIEPIKATEIBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimus, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOrO TO3HAHUA: SIBJICHHE,
Hay4YHbId (akT, THUIOTe3a, (QuU3NUecKas BEJIWYWHA, 3aKOH, TEOpus, HAOMIOICHNE, OSKCIEPUMEHT,
MOJEJIMPOBAHNE, MOJICIIb, U3MEPEHHE.



Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUH, JMHeWHas (yHKUus, mapaboia, rumepdorna, uX
rpauKd U CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKIUU: CUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M MX MPOEKIIMUA HAa OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonocus: mexanudeckoe NBWKEHHE B KUBOW mpupojae, auddysus, ocMoc, TEMI000MEH >XHUBBIX
OpraHU3MOB (BH/IbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHE), JIIEKTPUUECKHUE SIBJICHUS B dKUBOW IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSPHAs
Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEJ, KUAKOCTEM M Ta30B, B3JEKTPUUYECKHUE CBOWMCTBA METAILIOB,
AIIEKTPOJIUTUYECKAS TUCCOIMAIINS, TAIbBAHUKA.

l'eoepagpus: BMaxxHOCTH BO3/yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoecus: mpeoOpa3oBaHUE NBWKCHHUM C WCIIOJIB30BAHWEM MEXaHWU3MOB, YUET TPEHHUS B TEXHHUKE,
TIOAIIUITHAKHN, HWCIIOJIb30BaHUE 3aKOHA COXPAHCHHMsS HMMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JPYTHE),
JIBUTATEh BHYTPEHHETO CropaHus, mapoBas TypOuHa, ObITOBON XOJOJWUIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJYYEHUsI COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCJIE€ HAHOMATepUaloB, U HAHOTEXHOJOTHUH,
JNEKTPOCTaTUYECKAsT  3alllWTa, 3a3eMJICHHE  JJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIM  TPHHTED,
3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, IIEKTPOOCBETUTEIHHBIEC TPUOOPHI, raIbBaHUKA.

11 KIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHWTHL. B3auMozelcTBHE TOCTOSIHHBIX MAarHuTtoB. MarautHoe monie. Bekrtop
MarHuTHOM WHAYKUUU. [IpuHOUI Cynepno3sulUMM MArHUTHBIX T0Jed. JIMHUM MarHuTHOM WHIYKIUU.
KapTtuna nuHuil MarHuTHONW MHAYKIMHU MOJII HOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1oJsie IpOBOJAHMKA ¢ TOKOM. KapThHa JIMHUH MHIYKIMHM MarHUTHOTO MOJIS JJIMHHOTO
MpsIMOTO TMPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO TMPOBOJHUKA, KaTymIKM ¢ TokoM. OmbIT Opcrena.
BzaumopeiicTBre mpOBOJHUKOB C TOKOM.

Cuna Ammnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHua, €€ MoOAyilp M HampaBicHHE. [IBHKEHHE 3apsHKEHHOM 4YacTHLBI B OJHOPOJIHOM
MarsHuTHoM nose. Pabora cuinsl Jlopenna.

SIBneHue 3MEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM MHAYKLIHU. DJIEKTPOJBHKYIAS
CWJIa MHAYKIMU. 3aKOH AJIEKTPOMAarHuTHOW MHAyKuuu Papases.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYLIAs CHJIa MHIYKIUU B MPOBOJHUKE, TBUKYILIEMCS
MOCTYNAaTeNIbHO B OJJHOPOJHOM MarHUTHOM TIOJI€.

[IpaBuiio Jlenua.

WNHayKTUBHOCTD. SIBIECHNE CAaMOMHAYKINU. DJIEKTPOABIIKYILAs CHUIIA CAMOMHTYKIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoicTBa M NPAKTHUECKOE NPUMEHEHHUE: IOCTOSHHBIE MAarHWUThI, 3JEKTPOMAarHUTHI,
AJIEKTPO/IBUraTelNb, YCKOPUTEININ JIEMEHTAPHBIX YacTHIl, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO Iy4YKa MAarHUTHBIM ITOJIEM.

JIvHUM MHOYKIMA MarHUTHOTO TOJIS.

B3aumopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI 3JIEKTPOJIUTA.

SIBneHME ANEKTPOMarHUTHOM MHIYKIIUH.

[IpaBuiio JleHna.

3aBUCUMOCTbD JIEKTPOJABMKYIIEH CUITBI MHAYKIIMH OT CKOPOCTU M3MEHEHHUSI MarHUTHOTO IOTOKaA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHuTHOTO TOJIS KaTYIIKH C TOKOM.



HccnenoBanue AeMCTBUS TOCTOSTHHOTO MarHWTa Ha PAMKY C TOKOM.
HccnenoBanue sSBICHUS AIEKTPOMAarHUTHOW HHAYKIIAH.

Pa3nes S. KosieOanus 1 BOJITHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KO1€OAHUS

Konebarenprast cucrtema. CBoOOAHBIE MexaHWYeckue Konebanus. [‘apMoHHMUeckue KoeOaHusl.
[lepuon, wacrora, amrumryna u (aza xosneOanuii. [IpykuHHBIN MasTHUK. MaTeMaTHYeCKUl MasTHUK.
YpaBHeHHe rapMOHHUECKUX KosiebaHuil. [IpeBpaliieHne sHeprum npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJ€OaHUS B HJI€aTbHOM KOJIeOaTeIbHOM
KOHType. AHaJOTHsl MEXAy MEXaHHUYEeCKMMH M AJIEKTPOMArHUTHBIMHU KosiebaHusimu. @opmyna TomcoHa.
3aKOH COXpaHEHUS YHEPTUH B HJI€ATHHOM KOJIeOaTeIbHOM KOHTYDE.

IIpencraBnenue o 3aTyXxaroUMx KojeOaHUsAX. BhIHYXIeHHble MeXxaHWdeckue KosiebaHus. Pe3oHaHc.
BrIHyX/IeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHusI.

Ilepemennbiii  Tok. CHHyCOMJANbHBIA IEPEMEHHBIA TOK. MOIIHOCTH NEPEMEHHOIO  TOKa.
AMIUIUTYHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSDKEHUS.

Tpanchopmarop. IIponsBoacTBo, nepenaya u nNOTpedIeHNE dIEKTPUUECKON IHEPTUU. DKOJIOTHUYECKHE
PHUCKHU TIPU MPOU3BOJCTBE 3JIEKTpo3Hepruu. KynbTypa MCHOIB30BaHUS AJIEKTPOIHEPTHHU B MOBCEIHEBHOMN
KU3HU.

Texnuyeckue ycTpoiicTBa M NPAKTHUECKOE MPUMEHEHHE: DSJICKTPUYECKUH 3BOHOK, TE€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU IEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATeIbHOM CUCTEMBI (TIPY>KHHHBIN WM MATEMAaTUISCKUN MASsITHHK ).

Habmronenue 3atyxaronmx KojneOaHuii.

HccnenoBanne cBOWCTB BBIHYX/ICHHbBIX KOJI€OaHUH.

Ha6monenue pesonanca.

CBoOOAHBIC AIIEKTPOMATrHUTHBIE KOJICOaHMUS.

OciorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa W HAmNpsDKEHUS OT BPEMEHM) IS DJIEKTPOMArHUTHBIX
Koje0aHui.

Pe3oHanc mpu TOCIENOBAaTENbBHOM  COEAUHEHMHM PE3UCTOpa, KATYyIIKM HMHIYKTUBHOCTH U
KOHJIEHCaTopa.

Monenb TUHUY 3IEKTPOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCMMOCTH HEpHOa MajbIX KoJeOaHUW Ipy3a Ha HUTU OT JJIMHBI HUTH M MacChl
rpysa.

HccnenoBanne mnepeMeHHOrO0 TOKa B IENH M3 TOCIEAOBATENbHO COCTUHEHHBIX KOHJEHCATOpA,
KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, ycinoBUs pacnpocTpaHeHus. Ilepuon. CkopocTh pacnpocTpaHEeHUs U AJMHA
BouiHEL [lonepednsie u poobHbIE BOTHBI. MHTephepeHus u qudpakiuus MEXaHUYECKIX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHbIE BOJHBI. Y CJIOBHUSI M3JIyY€HUs AJIEKTPOMArHUTHBIX BOJH. B3amMmHuas opueHTanus
BektopoB E, B, V B nsnexkrpomarHutHOil BoJiHEe. (CBOHCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)XE€HHUE,
MpeioMIIeHUe, Mospu3anus, Judpakius, uarepepenius. CKOpOCTh 2IEKTPOMAarHUTHBIX BOJH.

[Ikana 3eKTpoMarHuTHHIX BOJH. [IprMeHeHNe 3JIeKTpPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBs3U U TeNEBUACHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPY KAIOIIEH CPEJIbI.

TexHuyeckue ycTpoiicTBA W NPAKTUYECKOE MNPHUMEHEHHE:  MYy3bIKaJbHbIE  MHCTPYMEHTHI,
yIbTPa3ByKOBasi JMAarHOCTHKa B TEXHUKE U MEIULIMHE, pajap, PaJuoNpUEMHHK, TEJIEBU30p, AaHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.



Habumoienue otpaskeHus U NpeaoMIICHHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepeHuu U UG paKiini MEXaHHIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMITJTUTYIONW U 4aCTOTON KOJIeOaHHiA.

UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTpaK€HUE, MPEIOMIICHUE, MOJIsSpU3alus,
mudpakius, nHTepGEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonuHeiiHOEe pacipocTpaHEHHUE CBETa B OAHOPOIHOM cpene. JIyu cBera.
To4euHbIil HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHM B TUIOCKOM 3€pKaie.

[Ipenomiienne cBeTa. 3aKOHBI MpeIoMIIeHHs cBeTa. AOCONIOTHBIN MoKa3aTens npeaomieHus. [lonnoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHbIil yroi mojaHoro BHyTPEHHETO OTPaKEHHUSL.

Hucniepcus ceera. CoxxHbIi cocTaB Oenoro cera. L{Ber.

Cobuparonie U paccenBaromue JUH3bl. TOHKas JMH3a. POKYCHOE pacCTOSHUE M ONTHYECKas CUila
TOHKOW JuH3bI. [locTpoeHne n3oOpakeHHi B COOMpAIOLIMX M pacceuBarolMX JHH3aX. PopMysia TOHKOU
JIMH3BL. Y BeIUdeHne, JaBaeMoe JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BomnoBas onrtuka. WuTtepdepenius cBeta. KorepeHTHblE HWCTOYHHWKH. YCJOBUS HAOIIOIEHUS
MakCUMyMOB ¥ MHHUMYMOB B UHTep(EpPEHIIMOHHON KapTHMHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HWCTOYHHUKOB.

Hudpakmus ceeta. dudpaknuonHas peméTka. YcloBue HAOMIOACHUS TIaBHBIX MaKCHMyMOB IPHU
MaICHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHudeckue yCcTpOHWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: OUKH, JIyma, (poroanmapar, MpOeKIIMOHHBIN
anmnapat, MUKpPOCKOII, T€JIECKOII, BOJIOKOHHAs ONTHKA, TU(paKklnOHHAs pelIETKa, MOJISIPOUS.

Jlemoncmpayuu

[IpsimonuHeitHOE pacpocTpaHeHne, OTpakeHUe U MperoMieHune ceeta. OnTuyeckrue mpuoopsI.

[TonHoe BHyTpeHHee oTpaxkeHue. Monienbs cBeToBoA.

HccnenoBanue cBOWCTB N300pakeHU B JTHH3AX.

Mopenu MEUKPOCKOIIA, TEJIECKOIIA.

Habmtonenne natepdepeHnnu cera.

HabGmonenue aqudpakuuu certa.

Hab6monenue aqucnepcun cBeTa.

[TomydeHue ciekTpa ¢ TOMOIIbIO PU3MBI.

[TonydeHnue cnekTpa ¢ TOMOIMIbIO TU(PPAKINOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokasaresns npeaoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

HabGmonenue aqucnepcun ceta.

Pa3zgen 6. OcHOBBI crienMaJILHON TEOPUH OTHOCHUTEILHOCTH
'panunel NPpUMEHUMOCTH — KIIacCMUECKOM  MexaHuku. [locTynmaTel — clelUanbHONH — TEOpUU
OTHOCHUTEJIBHOCTH: WHBApHUAHTHOCTb MOJYJIS CKOPOCTH CBETa B BaKyyMe, MPUHLUII OTHOCUTEIBHOCTH
DWHILITEeHHA.
OTHOCUTENBHOCTDh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YACTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYJIHCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTUS TTOKOS.

Paznean 7. KBanTtoBas pusuka
Tema 1. Inemenmol K6anmMoeoO ONMUKU
®oronsl. opmyna [Inanka cBs3u SHEPruu GOTOHA C €r0 YaCTOTONW. DHEPTUsl U UMITYJIbC POTOHA.



OtkpeiTue u wuccinenosanue Gorodpdexra. Ombitel A. I'. CromeroBa. 3akoHsl (oTodddexTa.
VYpasuenue DitHmreitHa 115 hoToddpdekra. «KpacHas rpanuima» hotodddekra.

JlaBnienue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudyeckue yCTpOICTBAa M MPAKTHUECKOE MPUMEHEHHE: (OTOINEMEHT, (POTONATUHK, COJHEUHAS
Oarapesi, CBETOAHOI.

Jlemoncmpayuu

®otor(hPeKT Ha YCTAHOBKE C IIMHKOBOM TIJIACTHHOM.

WccnenoBanue 3akoHOB BHELTHETO (oToddeKTa.

CBeTOqUOI.

ConHevHas Oatapesl.
Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa no paccessauio o -dyactuil. [lnanerapHas Moaens aToma.
[Moctynarer bopa. M3nydenne u nornomieHne (HOTOHOB MPU MEPEX0JIe aTOMa C OJJHOTO YPOBHS DHEPTHH Ha
npyroi. Buasl cnektpoB. CriekTp ypoBHEN SHEPTrUHU aToMa BOJIOPO/aA.

BouiHoBBI€ cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprycKyJisipHO-BOJTHOBOM JTyau3M.

CrioHTaHHOE ¥ BBIHYKJIEHHOE M3JTyUeHHE.

TexHuyeckue ycTpoWCTBa W MpPaKTHUECKOE MPUMEHEHHE: CHEKTPabHbIM aHamu3 (CHeKTPOCKOMN),
J1a3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens oneita Pesepdopaa.

Ornpezenienne JIMHBI BOJHBI Jlazepa.

HabGmronenue nuHeyaThix CIEKTPOB U3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Hab6mronenne nuHe9aToro criekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JTOKa3bIBAIOUIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKphITHE paguo0aKTUBHOCTU. ONBITHI
Pezepdopna mo ompeneneHuro cocTtaBa paauoakTHBHOrO u3imydeHus. CBoiicTBa anb(a-, Oera-, ramma-
u3iydeHus. BausiHue paioakKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpbiTHe mpoTOoHAa M HeWTpoHa. Hyknmonnas Moxens sinpa IeiizenOepra—lBaneHnko. 3apsa ampa.
MaccoBoe uncio sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIH W TMO3UTPOHHBIM  OerTa-pacmaj.
paZlnoOaKTUBHOIO pacrnaja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SInepHble cuiibl. JledekT Macchl sapa.
SnepHble peakuuu. JleJIeHUE U CUHTE3 SEP.

Snepubiii peakrop. TepmosinepHbiii cunTe3. IIpobremMbl M TEpCHEKTHBBI SIEPHOM HHEPIETHUKU.
DKOJIOTMYECKHE aCIEKTHI SIEPHON YHEPTETUKH.

l'amma-uznydenne.  3aKoH

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo/1bl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULI.
®dyHaamMeHTaNbHbIe B3auMoieiicTBus. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: HO3MMETp, Kamepa BuiibcoHa, snepHbIN
peakTop, aToMHasi 6omoOa.

Jlemoncmpayuu

CYETUNK MOHU3UPYIOIINX YaCTHUII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanme TpekoB 4acTHIL (TIO TOTOBBIM (hOTOTpadusiM).

Pasnen 8. JiieMeHTBI aCTPOHOMUM U ACTPOGU3UKH

Otamnbl pa3BUTHS acTpoHOMHH. [IpuKiIagHOE W MHUPOBO33PEHUECKOE 3HAYCHHE acTPOHOMUH. Bun
3BE3mHOTO Heba. Co3Be3us, SpKue 3BE3/IbI, TUIAHETHI, X BUANMOE JIBIkeHne. ComHeyHas cuctema. CoyHIE.
Conneunass akTtuBHOCTb. Mcrounuk sHeprun CosiHIA W 3BE3M. 3BE3IbI, UX OCHOBHBIE XapaKTEPUCTHKH.



JnarpaMMa «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBHY». 3BE3/bI TVIABHOM IMOCIEIOBATEIIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB» JJIsi 3BE3] TJIABHOM IIOCJIENOBATEIBHOCTH. BHyTpeHHee CTpoeHue 3BE3N.
CoBpeMeHHBIE NPEACTABICHUS O NPOUCXO0XKAECHUU M dBomronuu CoiHIoa M 3BE3A. ODTalbl KU3HU 3BE3N.
Mneunsiii [lyte — nama [Mamaktuka. [lonoxenune m naBuxkenue Connua B [Mamaktuke. Tumbl rajgakTuk.
Paguoranaxktuku u kBa3apbsl. YEpHbIE ObIpBI B siApax ranakTuk. Beenennas. Pacimpenue BeenenHol. 3akoH
Xab6ma. Pazberanue ramakTuk. Teopus bompmoro B3psiBa. PenmukToBoe wu3nmyueHue. MacmirabHas
cTpykTypa Beenennoit. Meraranakruka. Hepeménasie mpoOieMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGmronieHuss HEBOOPYKEHHBIM TJIa30M C KCIOJIb30BAHHUEM KOMIIBIOTEPHBIX MPUIOKEHUN IS
OIIpEJICJIEHUS TOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3ausi CeBepHOro
MIOJIyIIApHs U IPKHE 3BE3MBI.

Habmtonenus B teneckon Jlynsl, mnanet, Mieunoro IlyTu.

O0o0maroniee noBTOpeHue

Ponp pu3uKHM 1 aCTPOHOMHH B SKOHOMHUYECKOW, TEXHOJIIOTUYECKOH, COIMATbHON U 3THYECKOH cdepax
JeSITeTbHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKH M aCTPOHOMHU B COBPEMEHHOW HAyYHOW KapTHHE MHpa,
posib (pu3nueckoi Teopuu B (HOPMUPOBAHUHM TPEICTABICHUM O (DUIUYECKON KapTUHE MHpPA, MECTO
¢u3nueckoil KapTUHBI MUpa B OOLIEM pSAAY COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX NPEJICTaBICHUN O
IIPUPOJIE.

Me:xnpeamMeTHbIE CBSI3H

Nzyuenue kypca Gusnku 6a3oBoro ypoBHs B 11 kilacce ocyIecTBiseTcs: ¢ y4ETOM COJepKaTeIbHbBIX
MEXIIPEIMETHBIX CBSI3eH ¢ KypcaMi MaTeMaTUKU, ONOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimus, CBSI3aHHBIE C W3YYEHMEM METOJOB HAy4YHOI'O IIO3HAHUA: SIBJICHHE,
Hay4yHbI QakT, TrHNoTe3a, (u3ndeckas BEIUYMWHA, 3aKOH, TEOpHUs, HAONIOJCHHE, JKCIIEPUMEHT,
MOJEJIIMPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHne CUCTEMbl YpaBHEHHM, TPUTOHOMETpPUYECKHE (QYHKIIMH: CHUHYC, KOCHUHYC,
TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPBI M HMX NPOEKIUU HA OCH
KOOp/IMHAT, CJOXEHHE BEKTOPOB, IPOM3BOJHBIC JJIEMEHTAPHbIX (DYHKIMHM, MNpU3HAKKH MOJO0MS
TPEYTOJIbHUKOB, OTIpeIeIeHUe MO IU MIOCKUX (Uryp u oobEma Ted.

buonoeus: anexTpuyeckue sIBICHUS B )KUBOM Mpupoe, KonebdaTeabHbIe ABMKEHUS B )KUBOW MPHUPOJIE,
ONITUYECKUE SIBJICHUS B )KUBOI NMPUPOJE, NEICTBUE paANallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3MBbI
o0pa30BaHMsI KPUCTANINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE MOJIIOCA 3€MIIH, 3aJIEKU MAarHUTHBIX pyJl, HOTOChEMKA 3eMHON MOBEPXHOCTH,
MpeICKa3aHue 3eMIICTPSICEHUM.

Texunonocusi: JNVMHUM  DIIEKTPOIIEpENad, TEHEpaTOp IEPEMEHHOIO TOKa, JJIEKTPOABHUIATElNb,
MHAYKIUOHHAs IeYb, paaap, paguonpuEMHUK, TEJIEBU30p, aHTeHHA, TenaedoH, CBY-neub, MpoeKIMOHHBIHI
ammapar, BOJIOKOHHasl ONTHKA, COJIHEYHasl 6aTapes.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIHEI'O OBPA3OBAHMUSA

OcBoenne ydeOHOro mpenMera «Du3uka» Ha YpOBHE cpemHero oomero oOpa3oBaHusi (0a30BBIMA
YPOBEHB) JOJDKHO OOECHEUUTh JOCTIKCHHE CICIYIOIIUX JTUYHOCTHBIX, METANpPEJAMETHBIX M IPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS ydeOHOro npeamera «Dusnka» MOHKHBI OTpaXkaTh TOTOBHOCTD U
CIOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEW MO3MLMEH JIHYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMi, TIO3UTHUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIINX
TpaAULIMOHHBIM L CHHOCTAM pOCCHI)'ICKOFO 06IIIeCTBa, pacliup€HUC KHU3HCHHOI'0 OIlbiITa W OIIbITA
JEATEIIBHOCTH B IIPOLECCE PEaJN3allMd OCHOBHBIX HAIPaBICHUN BOCIUTATEIBHOM [EATEIBHOCTH, B TOM
4HCJIe B YaCTH:



1) rpamaaHCKOr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU O0YUaIOLIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO UJIeHA
pOCCUICKOro 00IIIeCTBa;

MPUHSITHE TPAIUIIMOHHBIX 00IEYeTOBEUECKUX TYMaHUCTHUECKUX U IEMOKPATHIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpECax rpa’kJaHCKOro OO0INecTBa, y4aCTBOBATH B
CaMOYIPaBJIEHUHU B 00pa30BaTEIbHON OpraHU3aliy;

YMCHHE B3aWMOJICHCTBOBATh C COLMAIHHBIMA WHCTUTYTAMH B COOTBETCTBUU C WX (YHKIUSIMH U
Ha3Ha4YCHHEM;

TOTOBHOCTH K TYMaHHUTAPHON M BOJIOHTEPCKOM JICATSIIEHOCTH,

2)IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPAKIaHCKON HIEHTUYHOCTH, IaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUHMCKHX YYEHBIX B
obnactu GU3MKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEACHNUS;

CIOCOOHOCTH OIEHUBAThH CUTYAIUIO U IIPUHUMAThL OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICHh Ha MOPAIBHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B JICATEIIBHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUNBOTO OyAyIero;

4)3cTeTHYECKOro BOCIUTAHMSI:

ACTETHYECKOE OTHOIIIEHUE K MUPY, BKIIIOUAsl SCTETHUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (HHU3HUECKOM
HayKe;

5)TpynoBOro BOCHUTAHUA:

MHTEpEC K pa3IuyHbIM cdepam Mpo(hecCHOHAIBHOW AESTENbHOCTH, B TOM YHCIE CBS3aHHBIM C
(¢u3MKONW M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu U peann30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHEI;

TOTOBHOCTB U CTIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (DU3UKH HA TPOTSHKCHUH
BCEH JKU3HMU,

6)3K0J10rM4eCKOro BOCITUTAHUS

c(hOPMHUPOBAHHOCTh KOJOTUYECKOU KYJIBTYPBI, OCO3HAHUE TI00aTHHOIO XapaKTepa IKOIOTUYECKUX
npobiuem;

IJIAHUPOBAHUE W OCYIIECTBICHHUE JIEWCTBUIM B OKpYXKAlOLIEH Cpele HAa OCHOBE 3HAHUS LEEH
YCTOWYHBOTO Pa3BUTHS YCIIOBEUCCTBA;

paciIvpeHye OMbITa JeSTEIbHOCTH 3KOJOTHYECKONW HAIMpPaBJIIEHHOCTH Ha OCHOBE MMEIOLIMXCS 3HAHUI
1o Gpu3MKe;

7)IeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
¢bu3nveckoil HaykH;

OCO3HAHWE IICHHOCTH HAyYHOW JESITeNbHOCTH, TOTOBHOCTH B TpoOIlecCe WU3YYCHHS (DU3HKHU
OCYIIECTBIIATH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESTENIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBbIE YHMBEPCAJbHbIE Y4eOHbIe 1eCTBUSA
ba3oBble JJornyeckue aeiicTBUs:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, paccCMaTpHUBaTh €€ BCECTOPOHHE;
ONPENEATh UEIH IeATeIbHOCTH, 331aBaTh MapaMeTPbl U KPUTEPUHU X JTOCTHKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSX;
pa3zpabarbiBaTh IUTAH pEUICHHS] MPOOJIEMBI C YYE€TOM aHaIM3a WMEIONIUXCS MaTepUANBbHBIX |
HEMaTepHUaJIbHBIX PECYPCOB;
BHOCHUTH KOppCKTI/IBBI B OC€ATCIBHOCTH, OLICHHUBATHh COOTBETCTBUC peBy.]'IBTaTOB neiaiaM, OLICHUBATh
PHUCKH MOCHEACTBHUI AESTETbHOCTH;



KOOPJMHHUPOBATH U BBITIONHITH pabOTy B YCIOBUSX PEAbHOTO, BUPTYAIIbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

basoBble ucciieroBaTe/IbCKHe AeUCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHI U METOIaMU (PU3UUYECKON HAYKU;

BIIQJICTh HAaBBIKAMH Y4YeOHO-MCCIIEAOBATEIBCKOM U MPOEKTHON JEATENHHOCTH B 00JACTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIFHOMY TOHWCKY METOJIOB pEIICHUs 3a1a4 (PHU3UIeCKOro
coJiepKaHusl, TPUMEHEHHUIO Pa3TUYHBIX METO/IOB ITO3HAHMSI;

BIIQJIETh BUJIAMU JIEATEILHOCTH TIO MOTYYEHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAINH, IPE0OPa30BaHUIO
U TPUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX CHUTYyalMsIX, B TOM YHCJE MPH CO3JaHUHM y4eOHBIX NPOEKTOB B
obnactu GU3HKY;

BBISIBJIATh TNPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJlUM3UpOBaTh 3a/ady, BbLABUTATh THUIOTE3Y €€
peuieHus, HaXOUTh aPTYMEHTHI JIs JOKA3aTelIbCTBa CBOMX YTBEPK/ICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU
peuieHus;

aQHAJIM3UPOBATh TMOJYYEHHBIE B XOJE PEIICHUs 3aJayd pe3yibTaThl, KPUTHUYECKU OIICHUBATH HX
JIOCTOBEPHOCTH, POTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIC 3aJ]a4H B 00Pa30BATEIHLHOM JCSITEIIBHOCTH, B TOM YHCIIE TTPU
M3y4YeHun (HU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC UJIEH, TTPeJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a7a41, TOMYCKAIOLIUE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HABBIKAMU TOJYYCHHS HHPOpManuu (HU3UIECKOTO COJCPKAHHUS M3 HMCTOYHUKOB DPa3HBIX
TUIIOB, CAaMOCTOSITENIbHO OCYIIECTBIISATh IMOUCK, aHAJIN3, CUCTEMATH3aIMI0 U MHTEPIpETalnio NHPOpMaun
Pa3IUYHBIX BUJOB U (DOPM IMpeICTaBICHHUS;

OIICHHUBAThH JJOCTOBEPHOCTH HHPOPMAIIHH;

WCIONIb30BaTh CPEJICTBA HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pPEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3alMOHHBIX 33Jlad C COOJIt0/IeHuEM TPeOOBaHUN IPTOHOMHUKH,
TEXHUKH O€30MacHOCTH, THUTHCHBI, pPECcypcoCOCpeKeHUs, TPABOBBIX M OTHYECCKHX HOPM, HOPM
“H(pOpMaAIIMOHHOM 0€301MacHOCTH;

cO371aBaTh TEKCTHI (PU3MUECKOTO COJEpkKaHUS B PA3NMUYHBIX ¢dopMarax ¢ Y4ETOM Ha3HAYCHUS
nH(pOpMaIIMHY U 1IeJIeBOI ayAUTOPHUH, BEIOUpas ONTUMANbHYIO (HOpMY MPECTABICHUS U BU3YAIU3AINH.

KoMMyHuUKaTHBHBIe YHHBepcaJbHble Y4eOHble 1elCTBHA:

OCYILECTBIIATH OOIIIEHHE HAa YPOKaX (PU3UKU U BO BHEYPOUHOI IEATETHLHOCTH;

pacro3HaBaTh MPEANOCHIIKNA KOH(OIUKTHBIX CUTYAIlM U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM S3BIKOBBIX CPEJICTB;

MMOHMMATh U UCTIOJIb30BaTh NPEUMYILECTBA KOMaHIHON U HHIUBUAYATbHON pabOTHI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBUI C YUETOM OOIIMX MHTEPECOB M BO3ZMOXKHOCTEH
Ka)XJIOTO WiIeHa KOJIJICKTHBA;

NPUHUMATh [T COBMECTHOW JEATEIHbHOCTH, OPTaHM30BBIBATH U KOOPAWHHPOBATH JIEUCTBHSA MO €€
JOCTHIKEHHIO: COCTABIATH IJIaH JEMCTBUM, paclpenensaTh POy ¢ Y4ETOM MHEHHH y4acTHHKOB, 00CYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OICHUBATh Ka4YC€CTBO CBOCIO BKJIala M KaXIOTO YYaCTHHKAa KOMAaHIblI B O6IJ.IHﬁ pe3yjbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OUCHUBAThL UACHU C MMO3UIIUMHN HOBHU3HBI, OPUTHHAJIBHOCTH, HpaKTquCKOﬁ
3HaYAMOCTH;

OCYIIECTBIIATh TIO3UTUBHOE CTPATETHUECKOE TIIOBEICHHE B PA3NIUYHBIX CUTYalHsAX, HPOSBIATH
TBOPYECTBO U BOOOpakeHHUE, OBITh HHUIIMATHBHBIM.



PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe eiicTBUSA
Camoopranuszaums:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO AEATENbHOCTh B 00JIACTH (DPU3UKU U aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITENIBHO COCTABJIATh IUIAH PEUICHMs] PAacUETHBIX M KauECTBEHHBIX 3a/a4, IUIAH BBINOJIHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U NPEAIOUTEeHHIH;

JlaBaTh OLIEHKY HOBBIM CUTYyaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULUH B 00JIACTH (PU3MKH, TOCTOSIHHO MOBBIIIATh
CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LIEJISIM;

BJIJIETh HABBIKAMM [103HABATEIbHOW pe(IeKCUU KaK OCO3HAaHUS COBEpIIAEMBIX JEHCTBUM U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHI;

UCIOJIb30BaTh MPUEMBI peIEKCHN TS OLIEHKH CUTYallH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTBI JPYTHX IIPU aHAIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apTYMEHTHI IPYTHX IIPHU aHAIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B mpouecce HOCTMKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHMS NMPOTrpaMMbl MO (DU3MKE IS YPOBHS
cpemHero oOmiero o0pa3oBaHUS y OOYy4YalOIMIMXCA COBEPIICHCTBYETCS AIMOIMOHAIBHBIA WHTEIUICKT,
IpeanonararoImuil copMupOBaHHOCTb:

CaMOCO3HaHUSl, BKJIIOYAIOLIEr0 CHOCOOHOCTh MOHHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHME, BHUIETH
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHMsl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh AJANTHPOBATHCA K SMOIIMOHAIBLHBIM M3MEHEHUSM U TPOSIBIISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAlMM, BKJIIOYAIOIIENH CTPEMJIEHHME K JIOCTHXKEHHUIO LEIM M YCIEeXy, ONTHUMM3M,
MHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €T0
IIPU OCYILECTBIEHUH OOLIEHHUs, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOUICHUS C JAPYTUMH JIIOJbMH,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peraTb KOH(PIUKTHL.

NPEJIMETHBIE PE3YJIbTATHBI

K xonmy obydenus B 10 kiacce mpenMeTHbIE pe3ysIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y O0yUaIOIIUXCSl YMEHHI:

JNEMOHCTPUPOBaTh Ha MpUMEpax posib U MecTo (GU3MKu B (POPMHUPOBAHUM COBPEMEHHON Hay4HOI
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTHUM, B TPAKTHUYECKON AEATEIbHOCTH JIFOJECH;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS U3yUYEHHBIX (U3UYECKUX MOJeNel: MaTepuanbHas TOYKa,
WHEepIHaIbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TeNO, WACANbHBIM Tra3, MOAENU CTPOCHHUS Ta30B,
KUJKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIEKTPUUCCKUI 3apsil IPU pelieHud GU3NIECKUX 3a/1a4;

pacnio3HaBaTh (pU3UUECKHe SBICHUS (MPOIECCh) U OOBSACHATH MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICK}UIHPHO-KPIHGTI/I‘IGCKOﬁ TCOpHUU CTPOCHUA BCIICCTBA W OJICKTPOJUHAMHUKH: PABHOMCPHOC U
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBMIKEHWE, CBOOOJHOE TMaJIeHUE Tel, IBWKEHHWE IO OKPY>KHOCTH,
MHepLHUs, B3auMozeicTeue Tei, 1udQysus, OpoyHOBCKOE BHKEHUE, CTPOEHUE JKUIKOCTEH U TBEPIBIX Te,
M3MEHeHHe 00bEMa Tell MPU HarpeBaHUM (OXJIaXKEHUH), TEIUIOBOE paBHOBECHE, HCIapeHUe, KOHIEHC CAIHs,



MJIaBJICHUE, KPUCTAUIM3AIUS, KHUIICHHE, BIAXHOCTh BO3/yXa, INOBBIIICHWE aBJICHUS Ta3a TPH €ro
HarpeBaHUM B 3aKPbITOM COCYJE, CBSI3b MEXAY NapaMeTpaMH COCTOSHMS ra3a B HM30IpoLEeccax,
3JEKTPU3aLUs TeJl, B3aUMOJICHCTBHE 3apsi/I0OB;

OMKCHIBATh MEXAaHUYECKOE JBIKCHHE, HCIONb3ysl (U3MYecKre BETUYMHBI: KOOpJAWHATA, MYyTh,
nepeMenieHue, CKOpOCTh, YCKOpPEHHE, Macca Tela, Cuja, HMIIYJIbC Tejla, KHUHETUYECKas JHEeprus,
MOTCHIIMATbHAS DHEPrus, MeXaHudeckas paboTa, MeXaHWYecKash MOIIHOCTH, MPU OMUCAHUH TPABHILHO
TPAKTOBATh (PU3UUECKHIA CMBICI UCTIONB3YEMBIX BEJIMUUH, X 0003HAYCHUS U EAMHUIIBI, HAXOIUTH ()OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (M3UYECKYIO BETUUYHHY C APYTUMU BEIUUHMHAMU;

OTMCHIBAaTh HW3YYEHHBIC TEIUIOBBIC CBOWCTBA TN M TEIUIOBBIC SIBICHHS, HWCIOJB3YS (DU3UYECKUE
BEJIMYMHBI: JABJIECHUE Tas3a, TEMIlepaTypa, CPEIHss KHHETHYECKash HSHEPrus XaoTUYECKOTO JBHKECHHUS
MOJIEKYJ, CpeIHEKBaJIpaTHUyHasi CKOPOCTb MOJIEKYJ, KOJIWYECTBO TEIUIOTHI, BHYTPEHHAS SHeprus, padoTa
raza, kodh(}uIUeHT Mmoie3HOro NEHCTBHUS TEIJIOBOTO JABHUTaTeNs; MPH OMHCAHWM MPABUILHO TPAKTOBAThH
(bu3MUYecKUit CMBICT HCMONB3YEMbIX BEIWYHH, WX O0O3HAUEHUS U €IUHUIBI, HAXOIUTh (OPMYIIBL,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIHUNHAM;

OMHCHIBATh M3YyYECHHBIC DJICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHHS (TPOIECCHI),
WCTIONB3Ysl (DU3UYECKHE BEITWYUHBI: DJIEKTPUUYECKUM 3apsij, IJICKTPUUYECKOE ToJie, HAnpsHDKEHHOCTH IOJI,
MOTEHITMAT, PAa3HOCTh TMOTEHIIMAIOB, TIPH OMNMHCAHWW TMPABWIBHO TPAKTOBAaTh (U3UYECKUN CMBICIT
HCIONIb3YEMBIX BEJIMYUH, WX OOO3HAYEHUS M EAUHMIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(bu3MYECKyIO BEIMUUHY C APYTUMHU BEIHMUNHAMU;

aHAIM3UPOBaTh (PU3MUECKHE TPOIECCHl M SBICHUS, WUCMONB3Yys (U3NYECKUE 3aKOHBI M MPHUHIIUIIBL:
3akoH BceMupHoro tsaroreHus, I, II u Il 3akonsl HbprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIHUH,
3aKOH COXpPaHEHUS UMITYJIbCA, TPUHIUI CYNEPHO3UIIUU CUJI, IPUHIIUIT PAaBHONPABUS WHEPIUAIBHBIX CUCTEM
OoTCcuéTa, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUSI BEIECTBAa, Ta30BbI€ 3aKOHBI, CBS3b CpPEIHEU
KUHETUYECKON HSHEPruM TEIUIOBOTO JBUKEHHUS MOJIEKYJ C aOCONIOTHOM TeMrepaTrypou, TMEpBBIM 3aKOH
TEPMOJMHAMHKHN, 3aKOH COXPAaHECHHS DJJICKTPUUECKOTo 3apsaa, 3akoH KyroHa, mpu 53TOM pas3nnyaTh
CJIIOBECHYIO (POPMYJIIMPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BBIPAXKEHHUE W YCIOBHS (TPaHMIIBI, OOIACTH)
MIPUMEHHUMOCTH;

OOBSICHAITH OCHOBHBIE MPUHITUIBI ACUCTBUSA MAIIUH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3inyarh
YCIIOBUS UX O€30MaCHOTO UCTIOIh30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIONTHSATH SKCIIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3NYCCKUX SBICHUI U MPOIECCOB C UCTIOIH30BAHUEM
MPSIMBIX W KOCBEHHBIX H3MEPCHHUH, MpU 3TOM (GOpMyIHpoBaTh MpobiemMy/3aiady U TUIOTE3Y ydeOHOTO
OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TMPEIJIOKEHHOTO OO0OpYyJOBaHUS, TMPOBOAWTH OMNBIT U
(hopmyIUpOBaTh BBIBOJIBL;

OCYHIECTBIISITh TPSMBIE M KOCBEHHbIE M3MEpeHHUs (U3MUECKUX BEJIWYMH, IMPH 3TOM BBHIOMpATH
ONTHUMAaJbHBINA CIOCOO M3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEepeHUl;

WCCIIeIOBaTh 3aBUCHUMOCTH MeEXAy (HU3UYECKMMH BeJIMYMHAMU C HCIOJIb30BAaHHUEM MPSIMBIX
M3MEpEHUi, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YNbTATHI MOJTYYCHHON 3aBUCHMOCTH
(u3MYECKUX BEIMYMH B BHJIe TAOIUI] U TpaUKOB, JIENIaTh BBIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHHS,

coOmrolaTh TpaBWiia 0OE€30MacHOTO TpyAa MpH MPOBEACHUU HCCIEIOBAHUNW B paMKax ydeOHOTO
OKCIIEPUMEHTA,  y4eOHO-HCCIICIOBATEILCKOM M TMPOEKTHOW  JIESATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEpUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

peuiath pacuéTHbIC 3a]]a41 C SBHO 3aJaHHON (U3MYECKOM MOJIEINbI0, UCTONb3Ys (PU3HUECKHUe 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBHS 3a/layl BBIOMpATh (DU3MUECKYI0 MOJIENb, BBIACIATh (hHU3HUECKUE
BETTUYHUHBI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ PElIeHUs, MPOBOJUTH PacuéThl U OIEHUBATh PEAbHOCTD
MOJTy9€HHOTO 3HAUYCHUS (PU3HUECKON BEIIMYUHBL

peniaTh Ka4eCTBEHHbIE 33/1a4M: BHICTPAUBATH JIOTHYECKH HEMTPOTUBOPEUUBYIO LIETIOUKY PACCYKACHHM C
OTIOPO¥ Ha M3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3HUSCKUE SIBIICHUS;

WCIIONIh30BaTh MPHU PEIICHUH YYEOHBIX 3aad COBPEMEHHBbIC HH()OPMAIMOHHBIC TEXHOJOTHU IS
MOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAMA ¢ TPEACTABICHUS YYeOHOWM ¥ HAYyYHO-TOMYJISAPHOM
nH(pOpMallMK, TONYYEeHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKH aHAIU3UPOBATh IOIy4aeMYIO
nH(popmarIuio;



MPUBOJIUTh TIPUMEPHI BKJIAJa POCCHUCKHX W 3apyOCKHBIX YUEHBIX-(QU3HKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

WCIIONIb30BaTh TEOPETUYECKUE 3HaHUSA MO (U3MKE B TOBCETHEBHOM JKM3HHM sl OOecreyeHHs
0€30MacHOCTH TpU OOpalIeHUH ¢ MPHUOOPaMU U TEXHUYECKUMH yCTPOMCTBAMH, ISl COXPAHEHUS 37I0POBBS U
COOJIIO/ICHHUSI HOPM KOJIOTMYECKOT 0 MIOBEACHHUS B OKpY Kartollei cpejie;

paboTaTh B TPYIIE C BHIMOJHCHHEM PA3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh PAOOTY TPYIIIIHL,
palMoHaNBHO PACIPENeNATh O0S3aHHOCTH M IJIAHUPOBATh JIEATEIILHOCTh B HECTAHAAPTHBIX CHUTYAIHsX,
aJICKBaTHO OIICHWBATh BKJIAJ] K&KIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIIEMBI.

K xonmy obOydenust B 11 kiacce mpenMeTHBIE pe3yiIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD Y OOYYAFOIIMXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (u3MKu B (POPMHPOBAHUM COBPEMEHHON Hay4HOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOIN TEXHUKU U TEXHOJIOTHiA, B MPAKTUUYECKON JESITENLHOCTH JIOJCH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS HM3YYEHHBIX (PU3NYECKUX MOJEJCH: TOYCUHBIA DIICKTPUICCKUI
3apsij, JIyd CBETa, TOYCUHBIH UCTOUYHUK CBETa, SACpHAsi MOJEIbh aToMa, HYKJIOHHAs MOJETIb aTOMHOTO sIpa
IIpU pelIeHnr (PU3NIeCcKUX 3a1au;

pacmo3HaBaTh (U3UYECKUE SBICHUS (MPOIECChI) U OOBICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAaHTOBOM (DM3UKH: AJIEKTpUYecKas MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE JEHCTBUS TOKAa, B3aMMOJCICTBHE MAarHUTOB, OJJIEKTPOMAarHWTHAs WHIYKIUS, JeicTBHE
MarHuTHOTO TIOJISl Ha MPOBOJHHUK C TOKOM M JIBMXKYILIUICS 3apsil, SIEKTPOMAarHUTHBIE KOJEOAHUs U BOJIHBI,
MPSIMOJIMHEHHOE pPACIpPOCTPAaHEHHUE CBETa, OTPAKEHHUE, MpelioMIIeHHe, HHTephepeHmus, IUPPAKIUSI H
MOJIIpU3alvsl CBeTa, AHMCIepCusi cBera, (oTodnnekTpudeckuii agpdekxt (hoTorddekr), cBeToBoe NaBICHUE,
BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTPa aTOMa BOJOPOa, ECTECTBEHHASI M HCKYCCTBEHHAs paJMOaKTHBHOCTD;

ONMCHIBATh  W3YYEHHBIE CBOMCTBAa  BEmECTBA  (DJIIEKTPHUUECKHE, MArHUTHBIC, ONTHYECKHE,
ANIEKTPHUYECKYIO MPOBOIUMOCTh PA3IMUYHBIX CPEJ) M DJICKTPOMATHUTHBIC SBJICHUS (IIPOIECCHI), MCIIONIB3YS
(u3nyecKkre BENWYMHBI: 3JEKTPUUECKUN 3apsijl, cUja TOKA, AJIEKTPUYECKOE HANpsHKEHHUE, 3JIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOJABMXKYIAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
monsa, cuia Ammepa, cuia JlopeHia, WHAYKTUBHOCTh KATYIIKH, YHEPTHs 3JEKTPUUYECKOTO0 M MArHUTHOTO
moJiel, TEepHoJ M YacToTa KoNleOaHWii B KoieOaTEIbHOM KOHTYpe, 3apsij M CHJIa TOKa B MpoIlecce
TApMOHHYECKHUX JJICKTPOMATHUTHBIX KojieOaHul, (POKYCHOE PacCTOSHUE M ONTHYECKas CUia JIMH3BI, TIPH
ONMHMCAaHWUU TIPABUIBHO TPAKTOBATh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIWYUH, WX OOO3HAYCHUS U
€IMHHUIIBI, YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DH3MYECKYIO BETUYHUHY C IPYTHMH BEITUIHHAMU;

OIHMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS W TMPOIECCHI, HCIONB3YsS (DH3UYECCKHE BCIMIUHBL:
CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJIHBI M 4acTOTa CBETa, YHEPIHsl U UMIYJbC (POTOHA, MEPUOJT
MoJTypacmaja, SHEprusi CBS3M aTOMHBIX sJIep, MPH OMUCAHHUH IMPABUJIBHO TPAKTOBATh (M3MUYECKUN CMBICIT
WCTONIb3YEMBIX BEJIMYUH, WX OOO3HAUEHUS M EIUHHIIBI, YKa3biBaTh (DOPMYJBI, CBSI3BIBAIOIINE IAHHYIO
(U3MYECKYIO BETHUUHY C APYTUMHU BEJIMUWHAMU, BBIYUCIIATH 3HaYeHHE (PU3NUECKON BETHUNHBL,

AHAIM3UPOBATh (PU3MYECKHE TPOIECCHl M SBICHUS, WCIONB3Yysl (U3NYCCKUE 3aKOHBI M TPHUHIIUIIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATEIBHOTO W IMApaUIETBHOTO COCNWHEHHMS NPOBOJHHUKOB, 3aKOH JlKOyis—
JleH1a, 3aKOH 3JEKTPOMAarHUTHOW HWHIYKIMH, 3aKOH MPSIMOJIUHEHHOTO PACIpPOCTPAHEHUsS CBETA, 3aKOHEI
OTpaXEHHUs CBETa, 3aKOHBI TMPEJIOMJICHHS CBETa, ypaBHEHHME OWHITeWHa i ¢GoTodPdekra, 3aKoH
COXPAaHEHHUs IHEPrHH, 3aKOH COXPAaHEHUS HMIIYJIbCa, 3aKOH COXPAHEHHUS JIIEKTPUUYECKOro 3apsijaa, 3aKOH
COXPaHEHHUs MAacCOBOTO 4YHCIa, MOCTyNaThl bopa, 3aKOH paJloaKTUBHOIO pachajaa, MpH 3TOM pa3inyarh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHUYeCKOe BBIPAKEHHWE W YCIOBHs (TpaHUIIBI, OOIACTH)
MIPUMEHUMOCTH;

OTIpE/ICTISATh HAMPABICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO TOJIS MMPOBOJHUKA C TOKOM, CHIIBI AMIepa
u cwiibl JlopeHna;

CTPOUTH U OMKCHIBATh N300pakeHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITIOJTHATE SKCIIEPUMEHTHI IO MCCIIEIOBAHUIO (PU3NYECKUX SBJICHUN W TPOIIECCOB C MCIIOIB30BaHUEM
MPSIMBIX U KOCBEHHBIX HM3MEPEHUM: MPH 3TOM (HOpPMYJIHUpOBaTh MpoOseMy/3aady M THUIIOTE3Y y4eOHOTO
JKCIIEPUMEHTa, coOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO OOOpyAOBaHUS, MPOBOAUTH OMNBIT H
(hopMyHUpOBaTh BHIBOJIBI;



OCYHIECTBIISITh TPSMbIE M KOCBEHHbIE M3MEpeHUs (U3MUECKUX BEJIWYMH, MPH 3TOM BBIOMpATH
ONTHUMAaJIbHBINA CIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH U3MEepEeHU;

HCCIIeIOBaTh 3aBUCUMOCTH (PU3UYECKHUX BEJIHMYMH C MCIOJIB30BaHUEM MPSIMBIX U3MEPEHUMN: MPH 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (PH3UYECKHX BEITUYHH B
BUJIe TaONHII U TpaUKOB, ANaTh BBIBOJBI MO PE3yJIbTaTaM HCCIEIOBAHUS;

coOioaTh TmpaBwia OE30MacHOr0 TpyAa MpH MPOBENECHUHM HCCICIOBAHUN B paMKax y4eOHOro
OKCIEPUMEHTa,  y4eOHO-MCCIIEIOBATENLCKOW M TMPOEKTHOW  JESATENBHOCTH C  HCIOJIH30BAHHUEM
W3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemaTh pacuéTHBIE 3a]]a4M C SIBHO 33JJaHHON (PU3HUECKON MOJIEBIO, UCTIONB3Ys (PM3MUYECKUE 3aKOHBI U
MPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBUA 3a/ladl BBIOMpATh (DU3MUECKYI0 MOJIENb, BBIACIATH (hHU3HUECKUE
BEITMYUHBI U (OPMYJIBI, HEOOXOAUMBIE ISl €€ pelleHUs, MPOBOJUTH PacuéThl U OIECHUBATh PEAbHOCTD
MOJIyYEHHOTO 3HaYCHMS (PU3NYECKON BETUUNHBL;

pelaTh KayeCTBEHHBIE 3aJJa4l: BHICTPAUBATh JIOTMUECKHA HEIPOTUBOPEUMBYIO LIETIOUKY PACCYkKACHUN C
OTIOPOi Ha U3YYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

WCTIOJB30BaTh TPU PEIICHUH Y4YeOHBIX 3a7a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHUU JUIS
MONCKa, CTPYKTYPUPOBaHUS, MHTEpPIpPETallMd W MPEJCTaBiICHUs Y4eOHOM M HAy4YHO-IIOMYJISIPHOM
nH(pOpMalliK, TONYYEeHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHYECKH aHAIU3UPOBATh IOIy4aeMYIO
nHpopmarmio;

OOBSICHATH MPUHIUIIBI JEHCTBUS MAIlIMH, TPUOOPOB M TEXHUUECKHUX YCTPOUCTB, Pa3inyaTh YCIOBUS UX
0€30I1acHOT0 MCIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM,

MPUBOJUTH TPUMEPHI BKJIa/la POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B pPa3BUTHE HAyKH, B
00BsICHEHHE MPOIIECCOB OKPYIKAIOIIET0 MHUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIOJB30BAaTh TEOPETUYECKHE 3HaHUS TO (U3MKe B TIOBCEAHEBHOW JKM3HU s OOecTeueHHS
0€30MacHOCTH NpU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMH yCTPOMCTBAMH, JUIsl COXPaHEHUS 3/J0POBbS U
COOJIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJICHHUS B OKPY KaloIlel cpene;

paboTaTh B TPYIIE C BHIMOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PadOTy TPYIIIBL,
paloHaIbHO pacHpeneNaTh OO0s3aHHOCTH U IJIAHUPOBATh AESITETBHOCTh B HECTAHJAPTHBIX CUTYalMAX,
a/ICKBATHO OIICHUBATh BKJIA]l KaXJI0TO U3 YUACTHUKOB TPYIIIHI B PEIICHUE PacCCMAaTPUBAEMOM MTPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBo yacoB

Ne H DyekTpoHHbIe (IHU(ppoBHIE)
. auMEHOBaHHUe Pa3/iesioB M TeM NMPOrpaMmbl Beero Kontpoasusie | [IpakTunyeckue 06pA30BATEIBHBIE PECYPCHI
padoThI padoThI
Pazgen 1.OU3UKA U METOJAbI HAYUHOI'O IIO3HAHMUSI
1.1 ®du3uka U METOAbl HAyYHOI'O IMO3HAHMS 2 Bubmmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Paznen 2.MEXAHUKA
bu6moreka [JOK
2.1 Kunematnka 5
FHEMATHI https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Hlusammica https://m.edsoo.ru/7{f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBI COXPaHEHUSI B MEXaHUKE hitps-//m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJICKYIIPHO-KHHETHYECKON TSOPUHU 9 1 Bubmmorexa [IOK
) YIp P https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
321 O 10 1
CHOBBL TEPMOIHHAMHUKH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
33 A () 5
rperaTHbIE COCTOSHUSA BelecTBa. Da30BbIe MEPEX0Ibl hitps://m.cdsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4.9JIEKTPOINHAMHUKA
bu6mmoreka [JOK
4.1 C) 10 1
fleKTpocTatuica https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
42 | 11 i i .T 12 1 1
OCTOSIHHBIN AJIEKTpUUECKul TOK. TOKM B pa3IMUHBIX cpeaax hitps-//m.cdsoo.rw/7f4 1bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Neni/m | HammeHoBaHue pa3aeioB U TeM MPOTrPaMMbl Koutponsn | Mpakriueckn (undpossie)
Bcero o0pa3oBaTebHbIE
ble padoThl | e padoThI
pecypcsl
Pazgen 1.DJIEKTPOJIMHAMMUMKA
but6mmoreka [IOK
1.1 M .0 11 1 3
arHUTHOE TO0JIe. DJIEKTPOMArHUTHAs WHAYKIIHS hitps:/m.cdsoo.rw/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJEBAHUS U BOJIHbBI
bu6nuoreka [JOK
2.1 M 1
€XaHUYECKUE U DJIEKTPOMArHUTHBIE KOJICOAHUS 9 hitps://m.cdsoo.ru/7f41c97c
but6mmoreka [JOK
2.2 M 1
€XaHUYECKUE U SJICKTPOMATHUTHBIE BOJTHBI 5 hitps:/m.cdsoo.rw/7f41c97c
but6mmoreka [IOK
2.3 @) 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 24
Paznen 3.0CHOBBbBI CHEHHAJIBHOﬂ TEOPUHU OTHOCHUTEJBHOCTH
3.1 OCHOBHI cIeTUaTbHON TEOPHUH OTHOCUTEIBHOCTH 4 1 bubmorexa HOK
' t p https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3nea 4. KBAHTOBASI ®PU3UKA
but6mmoreka [JOK
4.1 I
DJIeMEHTHI KBAHTOBOU OIITHUKH 6 hitps://m.edsoo.rw/7f41c97c
but6mmoreka [IOK
4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 A 5
TOMHOE FPO https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 15

Paznesa 5.9JIEMEHTBI ACTPOHOMUU U ACTPODU3UKU



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

but6mmoreka [IOK

5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 hitps://m.edsoo.rw/7f41c97c
Hroro no pazaeny 7
Pazgen 6.OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Ob6o061matoiiee MOBTOPEHKE 4 EES::I;I/(I);Z?S(I){)C.)I’I; 7641¢97c
Htoro no pazaeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

MNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoJinuecTBo yacos Hata | DaekTpoHHbIe IH(POBHIE
I[/-l'l Tema YpPoOKa B KOHTpOJIbH HpaKTﬂqec u3syue 06pa30BaTe.J11,H1>1e
cero ble padoThl | KHe paGoThl | HUA pecypchbl
®usnuka — Hayka o npupoje. Hayunsie MeTOABI TO3HAHUS OKPYKAOLIETO bu6muoreka [IOK
1 1 3.9
Mupa https://m.edsoo.ru/ff0c32e2
) Ponb 1 MecTO Gpu3UKH B POPMUPOBAHUH COBPEMEHHOIN HayuYHOU KapTUHBI 1 6.9 bu6mmoreka [IOK
MUDA, B IPAKTUYECKOHN NEATEIbHOCTH JIIOAEH ' https://m.edsoo.ru/ff0c33e6
3 Mexanndueckoe amkeHne. OTHOCUTEIIFHOCTh MEXaHHMYECKOTO IBIKCHHUS. | 10.9 bubnuoreka [JOK
[Tepemernienue, CKOPOCTh, yCKOPEHHE | https://m.edsoo.ru/ff0c3508
bubmuoreka [JOK
4 P i .B 0 1 13.9
aBHOMEpHOE MPSMOJIMHENHOE NBMKEeHHEe. BXxo/iHas KOHTposibHas paboTa hitps://m.cdsoo.ru/ff0c3620
5 P oe OJIMHEIHOE eHHE 1 17.9 bubamorexa LHOK
HOE MPSIMOJIMHEHHOE ABMKCHU .
ABHOYCKOpeH pAMOR A https://m.edsoo.ru/ff0c372e¢
but6mmoreka [JOK
. 1 20.9
6 CBobOoHOE TIazicHne. Y CKOpeHre CBOOOHOTO MaIeHUs 0 hitps-//m.cdsoo.ru/ff0c39cc
7 Kpuponuneiinoe nemxenue. Jlaboparopaas padora Ne 1 «M3ydenne | | 4.9 bubnmnoreka [JOK
JIBIDKCHHUS TeJIa TI0 OKPYKHOCTH» " | https://m.edsoo.ru/ff0c3ada
ITpunnun otHOCcUTEnbHOCTH ['anunes. THepuuaibHble CUCTEMBI OTCUYETA. bu6muoreka [IOK
8 . 1 279
ITepssiii 3akoH HproToHa https://m.edsoo.ru/ff0c3bed
Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akon HeroTona bubnmoreka [JOK
9 . 1 1.10
JUTSI MAaTEPHAIIbHON TOYKH https://m.edsoo.ru/ff0c3be8
but6mmoreka [IOK
10 T i H 1 4.10
petuii 3aKkoH Hpl0TOHA /17151 MaTepUaIbHBIX TOYEK hitps-//m.cdsoo.ru/ff0c3bes
3akoH BceMupHoOro tsaroreHus. Cuna tsxectu. [lepBas kocmuueckas bu6muoreka [IOK
11 1 8.10
CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena. Jlaboparopuas padota Ne 2 1 1 11.1 | bubmmoteka [JOK
«M3mepenne )KECTKOCTU MPYKUHBD) 0 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTHUBIECHUS TPU 15.1 | bubnuotexa [IOK
13 1
IB)KEHHUHU TEJIA B )KUAKOCTH WJIN ra3e 0 https://m.edsoo.ru/ff0c3{76
JlaGopatopnas padota Ne 3 «M3mepenue kodpdumenta TpeHus 18.1 | bubnuotexa LIOK
14 1 1
CKOJIbKEHUS» 0 https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
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15 [TocTynaTtensHOE U BpallaTeIbHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO TEa. 22.1 | bubmuoteka [IOK
MowmeHT cuibl. [1nedo cuibl. Y cnoBus paBHOBECHs TBEPAOTO TENA 0 https://m.edsoo.ru/ff0c43d6
16 Jlaboparopnas padota Ne 4 «3yuenue paBHOBecHs Tela MO IeHCTBUEM 25.1 | bubmuoteka [IOK
HECKOJIBKUX CHI» 0 https://m.edsoo.ru/ff0c4502
17 NMiynsc MaTepualbHOM TOYKH, CUCTEMBI MaT€pUabHBIX TOUEK. MMiyibe 511 bu6muoreka [IOK
CWJIBL. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE JBUKEHHE ' https://m.edsoo.ru/ff0c461a
18 Pa6oTa 1 MouHoOCTh cuiibl. KuHeTnueckas sHeprusi MaTepuaibHOM TOUKH. 211 bubnuoreka LIOK
Teopema 00 U3MEHEHNH KMHETHUYECKOW SHEprun ' https://m.edsoo.ru/ff0c478c
[TorenuuanbHas sueprus. [loTeHnunanbHas SHEprus ynpyro 121
19 nedopMupoBaHHON NpykuHbl. [loTeHIIManbHas 3Heprus Tena BOIu3u ) ’
MOBEPXHOCTU 3eMJIU
[ToreHnmanbHbIE U HEMOTEHIUANbHBIE CHIIBL. CBSI3b pabOThI
2 8 8 P 15.1 | Bu6mmotexa LIOK
HENOTEHUUAIbHBIX CUJI C U3MEHEHUEM MEXAHUYECKON 3HEPTUU CUCTEMBI
. P 1 https://m.edsoo.ru/ff0c4b74
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW IHEPTUU
)1 Jlaboparopnas pabota Ne 5 «/3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM 19.1 | bubmmoteka [{OK
SHEPTUN 1 https://m.edsoo.ru/ff0c4dc2
” Kontponbnas pabota 1 no teme «Kunemaruka. Jlunamuka. 3aKoHbI 22.1
COXpAaHEHHUS B MEXaHHUKE 1
” OCHOBHBIE NMOJ0XKEHUS MOJIEKYJIIPHO-KUHETUYECKON Teopuu. bpoyHoBckoe 26.1
newkenue. Auddyzus 1
24 XapaxkTtep JBHKEHUS U B3aUMOJICHCTBUSI YaCTHI] BelecTBa. Mojenu 29.1
CTPOEHUS Ta30B, )KUAKOCTEH U TBEPABIX TEI 1
bubnuoreka [JOK
25 Macca monekyn. KoanuectBo Bemiecta. [loctossaHass ABoraapo 3.12
y P https://m.edsoo.ru/ff0c4fde
26 Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. Illkana remneparyp 6.12 bu6muoreka [IOK
Lenbcust ' https://m.edsoo.ru/ff0c511e
. 10.1
27 Wneaneneiii raz B MKT. OcnoBHOe ypaBaenne MKT )
73 AOcomoTHas TemnepaTypa Kak Mepa cpeiHe KHHETUYEeCKOW SHEPTuu 13.1
JIBIJKECHHs MOJIEKYJ1. Y paBHeHHe Menneneesa-Kianeiipona 2
17.1 | bubmuoreka IIOK
29 3axoH [lanbroHa. ['a30BbIe 3aKOHBI
A 2 https://m.edsoo.ru/ff0c570e
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30 JlaGopatopHnast pabora Ne 6 «IkcrepuMeHTalbHast MpoBepKa 3aKoHa I eil- 20.1 | bubmuoteka [IOK
JIroccaka» 2 https://m.edsoo.ru/ff0c5952
31 Nzonpouecc €aJbHOM rase aduyecKoe MPeICTaBICHNUE 24.1 | bubmorexa [IOK
i BI B U BHOM Ta3€ U UX rpaduyeck
pon A P pel 2 https://m.edsoo.ru/ff0c5¢36
. BuyTtpenHss IzHepm;I TepMOI[I/IOHaMI/I‘Ie:é((:)IZ CECTGMI;I U cnca)cc;(ibl eé 27.1 | Bubmiorexa LIOK
. THI U Ta. BHyTpeHHss sHEeprus
VISMCHCHITE. ROTMHHACCTRO TCILT P yIp P 2 https://m.edsoo.ru/ff0c5¢c36
0JIHOATOMHOT0 MJI€aIbHOIO T'a3a
1 Bunel teronepenaun. Y aenpHas TEIUNIOEMKOCTD BellecTBa. KonndyecTBo 101 bu6mmoreka [IOK
TEIUIOTHI NIPH Terutonepenave. AnnadaTHblil polecc " | https://m.edsoo.ru/ff0c5efc
34 I1epBblil 3aKOH TEPMOAMHAMUKHU U €r0 IPUMEHEHUE K U30IIpoLeccaM 14.1 brbmiorexa LIOK
P SAKOH TepMoA erotp pott "~ | https://m.edsoo.ru/ff0c6230
35 Heo6 oze. BTopoii 3ak0oH TepMOIMHAMUKH 17.1 | bubmiorexa LOK
B IIpU . Bropotii HT
COPPATHMOCTD HPOLECCOB B HPHPOA P pMOA https://m.edsoo.ru/ff0c600a
21.1
36 [punuun geiicteusa u KIIJ[ rennosoit mammssl. [{ukin Kapuo u ero KI1J]
24.1
37 DKojoru4eckue npoOaeMbl TEMI03HEPTETUKH
bubnnorexa [JOK
00600 i M .0 28.1
38 obmarouii ypok «MosnekysipHast pusznka. OCHOBBI TEPMOJIUHAMUKID hitps://m.cdsoo.ru/ff0c6938
39 KonrtponsHas pabdora 2 o teme «MomnekyinsipHas ¢puznka. OCHOBBI 311 bubmuoreka [IOK
TEPMOJUHAMUKI " | https://m.edsoo.ru/ff0c6a50
bu6 OK
40 [TapooOpazoBanue u KoHAeHcays. VicnapeHue u KuneHue 4.2 h;p:;f;:ii.m 80c63b6
but6mmoreka [IOK
A .H i 2
41 OCOJIIOTHAs! U OTHOCUTEJIbHAS BJIAXHOCTh BO3yxa. HachlmeHHbIi nap 7 hitps-//m.cdsoo.ru/f0c64d8
47 Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPONHUS 112 bu6muoreka [IOK
cBOICTB KpucTamioB. JKunkue kpuctaniabsl. COBpeMEHHbIE MaTepUaIbl " | https://m.edso0o.ru/ff0c65f0
43 [ImaBnenue u KpuctaM3anus. Y AesbHas TEIUIOTA [IABJICHUS. 142 bubmmoreka [JOK
CyOnumarus " | https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 18.2
YPaBHCHHC TCILI0BOrO Oaatca https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tej. JNeKTpudeckui 3apsia. JlBa BUia 2IeKTpUIECKUX 212 bu6mmoreka [IOK

3apsI0B

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952

HpOBOI[HI/IKI/I, AUSJICKTPHUKU U MMOJIYIIPOBOAHUKHU. 3aKkoH COXPAaHCHUA

but6mmoreka [{IOK

46 ANEKTPUUECKOTO0 3apsiaa 252 https://m.edsoo.ru/ff0c6bcc
47 B3anmogeiictBue 3apanoB. 3akoH Kynona. ToueuHslil 35eKTpUYECKUid 8.9 bubnmoreka [JOK
3aps https://m.edsoo.ru/ff0c6ced
48 HanpsixéHHOCTh 351eKTpruecKkoro nois. IpuHnun cynepno3unuu 4.3 bubnuoreka [IOK
ANEKTPUUECKUX MoJeH. JINHUM HanpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
Pabora cun sanexktpocraruyeckoro mosis. [lorennuan. Paznoctsb bubmuoreka [JOK
49 7.3
MOTEHI[MAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpOBOTHUKY M TUAIIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE. 113 bubmuoreka [IOK
Jusnexktpudeckasi IpOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
N bubmuorexa [JOK
51 DnekTpoémMkocTh. KonmeHncarop 14.3 hitps://m.cdsoo.rw/ff0c7126
5 DNEeKTPOEMKOCTD IJIIOCKOT0 KOHAEHCATOpa. DHEPIHsl 3apsKEHHOTO 183 bubnmoreka [JOK
KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Pemenue 3amad no 3nekTpocTaTuke 21.3
[Ipunun aeicTBUS U IPUMEHEHNE KOHJIEHCATOPOB, KOIMMUPOBAIBLHOTO
54 anmnapara, CTpyHMHOro nmpuHTepa. JJIEKTpoCcTaThuecKas 3aluTa. 1.4
3azeMiIeHHE HIIEKTPONPUOOPOB
55 DJeKTpUYECKUN TOK, YCIIOBUS €T0 cyliecTBOBaHUA. [locTOSHHBIN TOK. 44
Cuna Toka. Hanpspkenue. Conporuinenue. 3akoH Oma i1 yyacTka [enu
[TocnenoBarensHOE, MapaieIbHOE, CMEIIAHHOE COSTUHEHNE
56 poBoIHUKOB. JIaGoparopHas padota Ne 7 «IlocnenoBaTenbHoe U 8.4 Brbmmorexa LIOK
https://m.edsoo.ru/ff0c7410
napajuieIbHOE COSTUHEHHUS TPOBOTHUKOBY
bubnuoreka [JOK
57 PaboTa 1 MOIITHOCTH JIEKTpUUECKOro TOKa. 3akoH J[koys-JIeHia 11.4 hitps://m.cdsoo.ru/ff0c7838
3axon OMa AJ1s IONTHOM (3aMKHYTOM) anekTpudeckoii renu. Kopotkoe
58 3aMbIKaHUE. Ha60paT0p1§aﬂ pa6}(])Ta Ji'(_) 8 «I/II;)MepeHI/Ie SACn BIfyTpeHHeFO 15.4 Bubmmorexa IOK
https://m.edsoo.ru/ff0c7ae0
CONPOTHUBIICHUS UCTOYHUKA TOKa»
59 DJIeKTPOHHAs TPOBOIUMOCTH TBEPIBIX METAIOB. 3aBUCUMOCTh 18.4
COIMPOTHUBIICHUSI METAJIJIOB OT TeMIiieparypbl. CBEpXIPOBOIUMOCTh
60 DneKkTpuuecKuil TOK B BakyyMme. CBONCTBa AJIEKTPOHHBIX ITyYKOB 22.4
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61 [TomynpoBOAHUKH, UX COOCTBEHHAS U IPUMECHAsI TPOBOJAUMOCTD. 1 254 bubmuoreka LIOK
CaoiictBa p—n-niepexoza. [TomynpoBoHUKOBBIE TPHOOPHI " | https://m.edsoo.ru/ff0c84ae
6 DNEeKTpUYECKUM TOK B pacTBOpax M pacIuiaBax 3J€KTPOJIUTOB. | 9.4 bubnmoreka [JOK
DJEKTPOIUTUYECKAS AUCCOIHAIIHS. DIIEKTPOIIU3 " | https://m.edsoo.ru/ff0c82ba
DnexkTpuueckuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSI TENIbHBII bu6muoreka [IOK
63 1 6.5
paspsa. Momuus. [1nazma https://m.edsoo.ru/ff0c84ae
bubmorexa [JOK
4 K 1 .
6 OHTpOJIbHAs paboTa 3 1Mo TeMe « DNEKTPOTUHAMUKA» 8.5 hitps-//m.cdsoo.ru/f0c86fc
DrexTpuyeckre NpuOOopsl U yCTPOMCTBA U UX MPAKTUUYECKOE IPUMEHEHHE. bubnmnoreka [JOK
65 1 13.5
[TpaBwmiia TeXHUKH O0€30MACHOCTH https://m.edsoo.ru/ff0c88be
bubmuoreka [JOK
66 I1 . 0606 1 16.5
oBropenue. O6001IeHre MaTepuana Kypca pusnuku hitps:/m.cdsoo.ru/fi0c8aga
bubnuoreka [JOK
67 " 6ora. I1 . 1 20.5
TOroBasi KOHTpoJIbHAsA paboTa. [IpoMexyTouHas aTrecTanus hitps://m.cdsoo.ru/f0c8c36
bubmmorexa [JOK
68 I1 . 0606 1 23.5
oBropenue. O6o0IeHne MaTepraia Kypca GU3nKu hitps-//m.cdsoo.ru/f0c8f6e
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

11 KJIACC

Koau4gecTBO yacoB Jara
Ne JIeKTpPOHHBbIE HHU(poBbHIE
Tema ypoka KourpousbHn | IlpakTuyec | U3y4e
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
ple padoThl | Kue padoThl | HUA
| ITocTositHHBIE MATHUTHI U UX B3auMozelicTBue. MaruutHoe nosie. Bexrop 1 ’9 bubanorexa [JOK
MarHUTHOM MHAYKIUH. JIMHUM MarHUTHON MHAYKLINN ' https://m.edsoo.ru/ff0c9778
) MaruauTHO€ 1oJie MpoBOJIHUKA ¢ TOKOM. OnbIT Ipcrena. Bzaumoneiicteue 1 49 Bbubnuoreka [JOK
MIPOBOJHUKOB C TOKOM ’ https://m.edsoo.ru/ff0c98fe
N3yueHne MarHuTHOTO NOJIA KaTyIIKU ¢ TOKOM. BXoHast KOHTposIbHas bubanoreka [JOK
3 1 1 9.9
paborta https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO MOJISl HA NPOBOJHUK ¢ TokoM. Cuiia Amrmiepa.
4 JlaboparopHast pabota Ne 1 «Habironenue neiicTBUsl MArHUTHOTO TIOJISL HA 1 1 11.9 bubmiorexa LIOK
patopHax p ) | https://m.edsoo.ru/ff0c9acO
TOK»
JleficTBHEe MarHUTHOTO NOJI HAa JBWXKYIILYIOCS 3apsKeHHY0 yactuiy. Cuia bubnmoreka [JOK
5 1 16.9
Jlopenmna. Pa6ora cuinbl Jlopenna https://m.edsoo.ru/ff0c9df4
6 DnekTpoMarauTHas MHAYKIUsA. [I0TOK BeKTOpa MarHUTHOM WHIYKIIUH. 1 18.9
OJ1C uHaYKIMU. 3aKOH AIIeKTpOMarHuTHON nHaykunu dapanes '
. JlaGopartopHas pabota Ne 2 «/3yueHue sBICHUA JIEKTPOMATHUTHOM 1 1 239 bubnnorexa [JOK
WHITY KLU | https://m.edsoo.ru/ff0cal50
2 NunykruBHOCTh. SBNeHne camonHaykiuu. IJ1C caMOMHIYKITUU. DHEPTHs | 75.9 bubnmnoreka [JOK
MarHUTHOT'O TOJISl KaTYIIKHA C TOKOM. DJIEeKTPOMarHuTHOE T0JIe | https://m.edsoo.ru/ff0ca600
TexHnueckue yCcTpoicTBa U X MPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI,
9 AJIEKTPOMArHUTHI, JIEKTPOJIBUrATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHIl, 1 30.9
UHIyKIIHOHHAS M1€Yb
bu6nmoreka [IOK
10 O6o0maromuii ypok « MarHuTHOE 10J1e. DIEKTPOMArHUTHAS. UH Ty KIS 1 2.10
THAtotHtL yp P VI https://m.edsoo.ru/ff0cab82
1 Kontponbhas pabota 1 no teme « MarautHoe nose. IeKTpOMarHuTHas | | 710 bubnmoreka [JOK
WHIY KIS ’ https://m.edsoo.ru/ff0cad58
12 CBoboHbIe MexaHndeckue kojaebanus. ['apMonndeckue KoaeOaHusl. | 9.10 bubmuoteka [IOK
VYpaBHeHHe rapMoHnUecKuX kosebanuil. [IpeBpaiienue 3nepruu ' https://m.edsoo.ru/ff0caf06
13 JlaboparopHas padota Ne 3 «OmnpezneneHue yCKOpeHUs CBOOOIHOTO 1 1 14.1
NaJIeHUs NP MOMOIIY MasTHUKA 0
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KonebarenpHbIH KOHTYP. CBO6OI[HLIC QJICKTPOMAarauTHLIC KoJIEOaHHS B

14 5 A 16.1 | bubaunoreka [IOK
UeabHOM KOJieOaTeIbHOM KOHTYpE. AHAJIOTUSI MEXy MEXaHUUYEeCKUMHU U
g P o 0 https://m.edsoo.ru/ff0cb820
AMEKTPOMArHUTHBIMH KOJIeOaHUSIMU
15 ®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM 21.1 | bubmmnoreka [IOK
KOJIeOaTeIbHOM KOHTYPE 0 https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaronux KoiueOaHUsIX. BeIHYKICHHBIE
6 PeA 6y 5 . e 23.1 | Bubmorexa LIOK
MeXaHn4Yeckue Koyebanus. Pesonanc. BeIHY X I€HHBIC 2JICKTPOMArHUTHBIC
yAA P 0 https://m.edsoo.ru/ff0cbb86
Kosie0aHus
[lepemennsbIit TOk. CHHYCOHMIabHBIN IEPEMEHHBIN TOK. MOIIHOCTH
17 P A JCOUA vp 0 6.11 bubmmoreka [JOK
MEPEMEHHOT0 TOKa. AMIUIMUTYAHOE U IEHCTBYIOIIEE 3HAUYCHUE CUITBI TOKA U .
P A A IO https://m.edsoo.ru/ff0cbd34
HaANPSDKEHUS
13 Tpancdopmarop. [IpousBocTBo, nepenada u NOTPEOICHUE IIEKTPUIECKON 11.1
JHEpPruu 1
19 YCTpolcTBO U IPAKTUYECKOE TPUMEHEHUE DIEKTPUUECKOTO 3BOHKA, 13.1 | bubnmoreka [JOK
reHepaTopa NepEMEHHOTr0 TOKA, JIMHUH 3JIeKTporepeiay 1 https://m.edsoo.ru/ff0cc324
20 DKOJIOTUYECKHE PUCKHU TTPU TTPOU3BOJICTBE AJIeKTposHepruu. Kynprypa 18.1
UCIIOJIb30BaHUS DJIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HU 1
21 MexaHuueckue BOJIHBI, yclI0BuUs pacipoctpanenus. [lepuoa. Ckopocthb 20.1 | bubmmoreka LJOK
pacrpocTpaHeHus U JyIMHa BOJIHEI. [lonepeynbie 1 Mpoa0IbHbBIE BOTHBI 1 https://m.edsoo.ru/ff0cca54
25.1 | bubmnoreka [IOK
22 3Byk. CxopocThb 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka
y P y P 4 P38y 1 https://m.edsoo.ru/ff0cccOc
” DIIEKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U cKOpocTh. [IIkana 27.1 | bubnmoreka [JOK
AIEKTPOMArHUTHBIX BOJIH 1 https://m.edsoo.ru/ff0ccfe0
24 [IpuHUHUIIBI paUOCBA3YU U TEIEBUACHUS. Pa3BuTHE CPEICTB CBS3N. )12
Pagnonokarust '
bubmuoreka [JOK
25 Kontponbnas padota 2 «Konebanust 1 BOJTHBI 4.12
™ P https://m.edsoo.ru/ff0cc6f8
2% [IpssMonuHEHOE pacIpOCTpaHEHUE CBETA B OAHOPOIHOM cpene. ToueuHblit 9.12 bubnmoreka [JOK
UCTOYHUK cBeTa. JIyd cBeTa ’ https://m.edsoo.ru/ff0cd350
7 OtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxxeHu it B 11.1 | bubamoreka [JOK
MJIOCKOM 3€pKaje 2 https://m.edsoo.ru/ff0cd4e0
)3 IIpenomiienue ceera. IlonHoe BHyTpeHHee oTpaxenue. lIpenenbHbii yroin 16.1 | bubamnorexa [JOK
IIOJIHOTO BHYTPEHHETO OTPaXEHUS 2 https://m.edsoo.ru/ff0cd7{6
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JlaboparopHas pabota Ne 4 «M3mepenue nokazaTens MpeaoMICHUs

18.1

bub6mmorexa [IOK

29 CTEKJIa 2 https://m.edsoo.ru/ff0cd67a
30 JIunsel. [loctpoenue nzobpaxenuii B auH3e. opmyia TOHKOHU JTUH3BI. 23.1 | bubnamnoreka [JOK
VYBenuueHue JTuH3bI 2 https://m.edsoo.ru/ff0cddle
31 JlaGopatopHas padota Ne 5 «OnpezeneHue onTu4ecKoi cuiibl 1 (POKYCHOTO 25.1
paccTosiHUSL COOUPAIOIICH JTHH3BDY 2
32 Hucnepcus cera. CroskHbIN cocTaB Oenoro ceera. L[Ber. ;8'1
33 Hurepdepennus cBera. Judpakums ceeta. JudpakimuonHas pemeérka 13.1 Eggiﬁjﬁiﬁiiﬁi R0ced2?
34 [TontepeunocTh cBeTOBBIX BOJH. [lonsipu3zanus cBera 15.1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0ctf02e
35 Onrtuyeckre NpuOOPH! U yCTPONUCTBA U YCIOBUS UX O€30IaCHOTO 20.1
PUMEHEHUS
16 ['paHuIIbl IPUMEHUMOCTH KJIaccudeckoi MexaHuku. [locTynaTsl 22.1 | bubamnoreka [IOK
CreNUaJIbHON TEOPUU OTHOCUTEITLHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHH U COKPALLEHUE 271 bu6muoteka [IOK
JUTUHBI https://m.edsoo.ru/ff0cfa42
13 DHeprusi ¥ UMITYJIbC PEISTUBUCTCKOMN YyacTulbl. CBS3b MAcChl C SHEPTUEH U 291 bubnuorexa [HOK
UMITYJIBCOM. DHEPTHSI ITIOKOS https://m.edsoo.ru/ff0cfc68
19 KonTponbhas padota 3 «Onrtrka. OcHOBBI clIE[IMAILHOM Teopun 30 bubnnoreka [JOK
OTHOCHUTEIILHOCTHY https://m.edsoo.ru/ff0cf610
40 ®otonbl. opmyna [Inanka. DHEprus u UMITYIbC GOTOHA 5.2 Eﬁgﬁ;ﬁ:ﬁ;iiﬁ/ f0cfel6
41 Otkpeitre n uccnenosanue Gorordpdexra. OnbiTel A. I'. Croneroa 10.2 EZS?;;;T;Z(I){).O:;/ Ff0cffed
4 3akoHbl porodddekra. YpaBHenue DiHiTelHa 1 potorddekra. 122 bubnmoreka [JOK
«Kpacnas rpanuna» poroaddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue cBera. OnwiTel [1. H. JIeOeneBa. Xumudeckoe aeicTBHE CBETa 17.2 Eﬁg:ff/ﬁiiiiﬁ/ F0d04a6
44 TexHUYecKue YCTPONUCTBA U MPAKTUIECKOE TPUMEHEHHE: (DOTOAIEMEHT, 19.2

(doTonaTuuk, comHevHas OaTapesi, CBETOIHO/T



https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a

bubmuoreka [JOK

45 Pemrenue 3amay mo reMe «DI€MEHTHI KBAHTOBOM OIITHKNY 26.2 https://m.edsoo.ru/f0d0302
46 Mopnens aroma Tomcona. OnbiTel Pezepdopaa mo paccestHUIO o-4acTHII. 313 bubnmoreka [JOK
[TnanerapHast Moenb aToOMa https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 Hocryxaret bopa 53 https://m.edsoo.ru/ff0d0Oafa
43 N3nydenue u nornomieHre GOTOHOB MPU MEPEX0JIe aTOMa C OJHOTO YPOBHS 73 bubmuoreka [JOK
SHEPruy Ha Apyroi. Buasl cekTpos https://m.edsoo.ru/ff0dOafa
49 BonnoBeie cBoiicTBa yactuil. Bonusel e bpoins. KopnyckynspHo- 123 bubnmoreka [JOK
BOJIHOBOM yanu3M. CIIOHTaHHOE U BBIHYKJICHHOE U3TyUYeHHUE https://m.edsoo.ru/ff0d0ca8
50 OtkpsiTie paguoaktTuBHOCTH. OMBITH Pesepdopa mo onpepencHuio 173 bubnnoreka [JOK
COCTaBa PaJIMOAKTUBHOTO U3TyUCHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anb(da-, 6era-, raMmma-u3nydeHus. BausHue paanoakTUBHOCTH Ha 193
JKUBbBIE OpPraHU3Mbl
5 OTkphITHE TIPOTOHA M HEWTpOHA. M30TOmBI. Anb(ha-pacnan. DIeKTPOHHBIN 313 bubnmnoreka [JOK
Y TIO3UTPOHHBIN OeTa-pacnaf. ['aMma-u3nydeHue https://m.edsoo.ru/ff0d1162
53 DHeprus CBSI3u HYKJIOHOB B sifipe. SnepHbie peakiuuu. SaepHbIil peakTop. 24 bubnuorexa [JOK
[IpoGnemsbl, IepCEKTUBBL, SKOJIOTMUECKNUE ACIIEKTHI IAEPHON IHEPTETUKHI https://m.edsoo.ru/ff0d1356
DOnemeHTapHbIe YacTUllbl. OTKpPBITHE MTO3UTPOHA. MeTo1bl HAOMIOACHUS U
54 peFI/ICTpaI_IIj/II/I BHeMCHTI;.pHBIX qr;cmu. prrJI'I)bIﬁ CTOT «CII;sz[aMeHi[anLHHe 7.4 Bubmiorexa LIOK
B3auMozeicTBus. EAMHCTBO Gu3nyueckoil KapTUHBI MUPa https://m.edsoo.ru/ff0d0e38
55 Bun 3Bé31H0T0 HebOa. Co3Be3nus, ipkue 3BE3/IbI, INIAHETHI, IX BUIUMOE 9.4
nBkenre. CojlHEUHAsI cUCTEMA
56 Connue. Conneunas akTUBHOCTh. McTounuk snepruu ConHia v 3BE€37 14.4
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI IIIaBHOU
57 nocieaoBaTeabHOCTH. BHyTpeHHee ctpoenue 38€311. COBpeMEHHbIE 16.4
IPEJICTaBICHUS O MPOUCXOXKACHUH U dBoou CoHIIA U 3BE3]
53 Mneunsiii [1yTs — nHama "anaktuka. [lonoxenue u asmxenue ConHua B 214
lNamakTuke. ['anmaktukn. YEpHBIE ABIPHI B A1pax rajJakTUK
59 Bcenennas. Pasz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe 234
u3nydyeHue. MerarainakTuka
60 Hepemennsie mpob6ieMbl aCTpOHOMUHT 28.4
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61 KonTponbHas pabota 4 «31eMeHTbl aCTPOHOMHUH U aCTPODUZUKI 1 30.4
O6o0matomuii ypok. Ponb U3k 1 aCTpOHOMUM B SKOHOMUYECKOM,

62 TEXHOJIOTMYECKOM, COMAIIbHON 1 3THYECKON chepax AesITeNbHOCTU 1 5.5
YyeJioBeKa

63 Ob6o6maromuit ypok. Posib 1 Mmecto pU3MKHM U aCTPOHOMHUHU B COBPEMEHHON 1 75
HAy4YHOW KapTHHE MHpPa '

64 O6o0maromuii ypok. Ponb ¢puzudeckoit Teopuu B GOpMUPOBAHUH 1 12.5
IpeCTaBIeHUN 0 (PU3NUEeCcKOi KapTHHE MUpPa ’

65 Oo6o6maromuii ypok. Mecto pu3ndeckoil KapTHHBI MEpa B 00IIEM PSTY | 14.5
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUM 0 pUpoe ’

66 Hrorosas koHTposbHAsA padota. [IpomexyTouyHas aTTecTanus 1 19.5

67 [ToBTOpeHne TeMbl MarnuTHoe mosie. DIEeKTPOMArHUTHAS UHIYKIUS | 215
Onrtuka. OCHOBBI CHIEHUATIBHOM TEOPHUH OTHOCUTEIIBHOCTH ’

68 [ToBropenue Tembl KBaHTOBas Qu3nka. DIeMEHThl aCTPOHOMHHU U 1 6.5 bu6muoteka [IOK

acTpou3uku

https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O NIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYHEHUKA

Msxumes I'.4.,byxoBueB b.b. ®u3uka 10,1 1k1.bazoBsiit ypoBens. — M.: [Ipocsenienne, 2020 ®T'OC

METOAHUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

I.
2.

3.

9\

Msxumes I'.4.,byxoBueB b.b. ®uznka 10,1 1k1.bazoBsiit ypoens. — M, IIpocsenienue, 2020 ®I'OC
Bonkos B.A. ®u3uka. 10-11 knacc: noypounsle miaansl o yueOHuky I'.5. Mskumesa, b.b.
byxogrnesa/-M: BAKO, 2018.

®dusuka. 10 k1acc: TEXHOIOTMYECKHE KapThl ypoKoB 1o yueOHuKy I'. 5. Mskuesa, b. b.
byxosuesa, H. H. Cotckoro- M.: IIpocsemenue, 2020 ®I'OC

®dusuka. 11 kiacc: TeXHOIOrMYECKHE KapThl ypoKoB 1o yueOHuKy I'. S. Mskuesa, b. b.
byxosuena, H. H. Cotckoro- M.: IIpocsemenue, 2020 ®I'OC

PemmkeBny A.I1. COopuuk 3amad o ¢usuke 10 — 11k M3a-e 14-e, crepeotunHoe. — M.: Jlpoda,
2018.

CrenanoBa I'.H. CoopHuk BonpocoB 1 3a1a4 no ¢usuke. 9 — 11 xi1. — M.: [IpocBemenue, 1995.
Co6opnauk 3amay o pusuke 10-11 k. 'pommera O.U.,-M.: U3a. Dk3amen, 2020

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/

https://m.edsoo.ru

https://www.yaklass.ru/

https://uchi.ru



