MMWHHUCTEPCTBO ITPOCBENIEHN POCCUMCKON ®EJEPALINN
MuHucTepcTBO 00111€r0 U npodeccnoHanbHOro oopasoBanus PocTtoBckoil o0nacTu
VYnpasnenue odpazoBanusi Pocrosa-na-J{ony
MAOY «JIuueit Ne 11»

«Paccmompeno» «Coznacosaro» «Ymeeporcoeno»
Ha 3acegannu MO Ha 3acenannu HMC Mupexrop MAOY «JIuneii Nel1»
ITporokon Ne 1 [Tporokon Ne 1 [Toraryesa B.O.
ot 15.08.2025 ot 28.08.2025 [puka3 Ne 544 ot 30.08.2025
ITpencenarens MO [Ipencenarens HMC
bysu P. H. Maiibopona T.A.
PABOYASA ITPOT'PAMMA

(1D 9493057)

OU3UKA

(npeomem)

Yuureas: besoycos /1.B.
Kaace: 10 «I'»

KonuvecTBO yacoB, 3a KoTOpoe peanusyercsi paboyas mporpamma: 68 yacos.

3a roa 1 yeTBepTH | 2 YeTBePTH | 3 YeTBEPTH | 4 YeTBEPTH Bcero
Bcero 16 16 22 14 68
Kontponbnasie 1 1 1 1 4
paboTHI
JlaGoparopHsie ) 9 1 2 5
paboTHI
[TpoexTsl - - 1 2 3

PocroB-na-/{ony

2025 — 2026 y4eOHBbIit roa




HOACHUTEJIBHASA 3AIIMCKA

Copepxanue mporpaMMmbl 1o (u3nMKe HampaBieHO Ha (OpMUPOBAHHE ECTECTBEHHOHAYYHOM
KapTUHBI Mupa oOyuaromuxcs 10—11 xmaccoB mpu obydeHun ux (pusmke Ha 6a30BOM ypOBHE HAa OCHOBE
CUCTEMHO-IeATeILHOCTHOTO To1x01a. [Iporpamma mo ¢usuke cootBercTByeT TpeboBanusm ®I'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeJIMETHBIM pe3yibTaTaM oOOydueHUus, a TaKKe
VYUTHIBAET HEOOXOJAMMOCTh pEATH3AMA MEKIIPSIMETHBIX CBS3€H (DM3MKH C €CTECTBCHHO-HAyYHBIMH
Y4eOHBIMH TIpeIMeTaMi. B Hel ompenenstoTcsi OCHOBHBIC IIENTM M3y4eHUs (U3UKHM HAa YPOBHE CPEIHEro
oOmiero  oOpa3oBaHMsA, IUIAHUPYEMBIE  PE3yJbTaThl  OCBOCHHS  Kypca  (HU3UKU:  JIUYHOCTHBIC,
MeTarnpeaMeTHBIC, IPpeMETHBIC (Ha 6a30BOM ypOBHE).

PabGouass mporpamma mo d¢usuke mis 10 «A» kgacca cocTaB/ieHa HAa OCHOBE CICAYIONINX
JIOKYMEHTOB:

o ®enepanbHbiil 3aKk0H 0T 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccutickoii deneparumy ¢
yuéToM H3MeHeHMH, BHecEHHbIX I[Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B
penakmuu ot 23.05.2025 N 114-D3).

e (OOnactHoil 3akoH «OO0 o6OpazoBanuu B PoctoBckoit ob6mactu» oT 14.11.2013 Ne 26-3C (B
penaxiuu ot 7.11.2024 Ne 209-3C).

e [lpuka3 Munnpocsemenuss «OO0 yrBepxkaeHuu Ilopsaka opraHu3anuu U OCYIIECTBIICHUS
00pa3oBaTeNIbHOM JIeATENbHOCTH 110 OCHOBHBIM 00I€00pa3oBaTeibHbBIM IpOrpaMmamM —
00pa3zoBaTeNbHBIM MPOTPaMMaM Ha4daIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPeaHero OOIIero
obpazoBanus» oT 22.03.2021 Ne 115 (B pemakmuu IlpukazoB Munnpocsemienus Poccuu ot
22.09.2023 Ne731).

e [lpukaz MunucrepctBa mnpocemenuss PO ot 26.06.2025 Ned95 «OO6 yrBepxkaeHUH
(dbenepanbHOTO TEepedyHs Y4YeOHHMKOB, JOMYIICHHBIX K WCIOJB30BAHUIO TIPH peaTH3aIlin
HMMEIOLIUX TOCYAAPCTBEHHYIO aKKpEAUTALIMI0 00pa30BaTeIbHBIX MPOrpaMM Ha4allbHOTO OOIIIEro,
OCHOBHOTO OOIIEro, CpeaHero ooOmero 00pa30BaHUS OPraHU3ANMIMH, OCYIIECCTBIISIOIIUMU
00pa3oBaTeNbHYIO JESITeNbHOCTh W YCTAaHOBIEHUS TMPEAEIbHOTO CpOKa HCIOJIb30BaHUS
HCKITFOYCHHBIX YYCOHUKOB M Pa3padOTaHHBIX B KOMIUJIEKTE C HUMU YUYE€OHBIX ITOCOOHIT».

e JIpukaz MunucrepctBa mnpocBemenus P® or 18.07.2024 Ne499 «OO6 yrBEepkIACHUH
(denepanbHOrO TMEpeyHsi dSJIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpCOB, JOMYIIEHHBIX K
UCIOJIb30BAHMI0O  TPU  peaju3alud  HUMEIOUUX  TOCYJapCTBEHHYI  aKKpeAUTaIUIO
o0pa3oBaTeNIbHBIX MPOrpaMM HavaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpexHero ooOIiero
00pazoBaHUM.

e [Ipukaz MunnpocBemenuss Poccun ot 31.05.2021 Ne 287 «O6 yrBepxkaeHuu ¢eaepaibHOTO
rocy/IapcTBEHHOI0 00pa30BaTEIbHOTO CTAH/IaPTa OCHOBHOT'O 00111ero 00pa3oBaHus».

e [Ipukasz Munnpocsemenus Poccun ot 18.05.2023 Ne 370 «O6 yrBepxkacHuu deaepaaibHOn
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O 001ero 00pa3oBaHUsI» C HU3MEHEHUsIMU OT 1
despansa 2024 r. Ne 62 u 19 mapta 2024 . Ne 171.

e Meroauyeckue pexomeHmanuu «CucremMa OIEHKU JOCTHKEHUH IUIAHUPYEMBIX MPEIMETHBIX
PEe3yJIbTATOB OCBOCHHS y4eOHOTO mpeamera «pusuxm» (2023).

e + Konnenuus npenoaaBanus ¢pusuku B PO (pacnopsoxenne [IpaButensctBa PO ot 9.04.2016
Neo 637-p).

o ®denepanbHas pabouas HporpamMMma BOCIHUTaHUS MAis 0OIIe00pa3oBaTeIbHBIX OpraHU3alnl
(omobOpena perieHreM QeneparbHOTO y4eOHO-METOIUYECKOTO OObEIUHEHHS MO0 O00IeMy
00pazoBanuio, mpoToko oT 23 uronst 2022 r. Ne 3/22).

e [locranoBieHue [71aBHOrO rocyJapCTBEHHOrO CAaHUTapHOro Bpauda Poccuiickonn denepauuu OT
28.09.2020 r. Ne 28 "OO6 yrBepxneHun canutapHbix npaBun CII 2.4. 3648-20 "CanutapHo-
SMUJIEMHUOJIOTUYECKUE TpeOOBaHUS K OpraHu3alusM BOCIUTAHUS W OOYyYeHUs, OTIbIXa U
03JI0pOBJICHHUS JieTelt 1 Monosiexku”" (3apeructpupoBad MunucrepctsoM roctunuu PO 18.12.2020
Ne 61573).

e [locranoBieHue [71aBHOrO roCcyJapCTBEHHOrO CAaHUTApHOro Bpauda Poccuiickon denepauuu OT
28.01.2021 Ne2 «O6 ytBepxknenun CanlluH 1.2.3685-21 «['wrueHndyeckue HOPMATHUBHI W


https://www.consultant.ru/document/cons_doc_LAW_505819/

TpeOoBaHUsI K oOecreueHuto 0e30macHoCTH U (WiH) OE3BPEIHOCTH JUIS YelioBeKa (aKTOpOB
cpensl ooutanus» ¢ m3MeHenusimu ot 30.12.2022.

e OcHoBHas o0Opa3oBareibHas NpPOrpaMMa OCHOBHOTO OOIIEro 0oO0pa3oBaHMs, YTBEpKAEHHAS
npukazom aupekropa ot 30.08.2025 Ne545.

e VueOHsiii iian MAOY «JIuneit Ne 11» na 2025-2026 yueOHbIi 10/, YTBepKIEHHBIN MPUKA30M
mupekropa oT 30.08.2025 Ne545.

e [lonoxenne o paboueit nporpamme MAOVY «Jluneit Ne 11», yTBepka€HHOE MpUKA30M
nupekropa oT 22.08.2025 Ne471 .

o Kanengapusiii y4ueOHbI Tpapuk MAOY «Jlumeit Ne 11» na 2025-2026 y4eOHBIH TOA,
YTBEPKAEHHBIN pUKa3oM aupekTopa oT 13.08.2025 Ne 455.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

®du3rka Kak Hayka o HanboJiee OOIIMX 3aKOHAX MPUPO/IbI, BHICTYIIAS B KAUECTBE y4eOHOTO IpeaMeTa
B IIIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTeMY 3HaHUU 00 okpyxatomieM mupe. llIkonbpHBIN Kype
(GU3UKN — cUCTEMOOOPA3yIOUINI /1151 €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEIMETOB, NOCKOJIBKY (PU3NYECKHE
3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMUEH, Ouosoruei, puanyeckoit reorpadueit
u actpoHoMuel. Mcrosb30BaHne M aKTHBHOE NMpPUMEHEHHE (DU3MYECKUX 3HAHUN OINpeAessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cpepe IHEPreTHKH, TPAHCIOPTA, OCBOCHHSI KOCMOCA, TOTYYECHHUS
HOBBIX MaTe€pHaJIOB C 3a/JlaHHBIMH CBOMCTBaMHU M Apyrux. M3ydyeHue (pu3MKu BHOCUT OCHOBHOM BKIAJ B
(hopMHpOBaHHE €CTECTBEHHOHAYUYHO! KapTHHBI MUpa 00yJaromuxcs, B GopMupoBaHue YMEHUN TPUMEHSTh
Hay4YHBI METO/1 MO3HAHUS MPU BHIMOJIHEHUH UMHU Y4€OHBIX UCCIIEIOBAHUI.

B ocHOBY kypca ¢u3uku 1uisi ypoBHS CpeHEro oOIiero o0pa3oBaHus MOJI0KEH Pl UJieH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SBISETCS JIOTHUECKU 3aBEPUIEHHBIM, OH COJAEPIKUT
MaTepuai U3 Bcex pa3fenoB GU3NKH, BKIIOUAET KaK BOIPOCH KIIACCUUECKOM, TaK U COBPEMEHHON (PU3UKU.

Hoesn cenmepanuzayuu. B cooTBeTcTBUM C HeW Martepuan Kypca (U3NKH OOBEAUHEH BOKPYT
¢buznueckux teopuil. Benymmum B kypce saBnsercs GopMHpOBaHHE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX
MaTepuu, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus npeanosiaraeT HUCHOJIb30BaHUE T'yMaHUTApHOTO
MoTeHIMana GU3NIEeCKO HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMU, HPABCTBEHHBIMH U SKOJIOTUYECKUMU TIpobIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gpusuku mnpennonaraet 3HakOMCTBO C IIUPOKUM KPYrom
TEXHUYECKUX U TEXHOJOTMYECKUX PUIJIOKEHUN U3yUYEHHBIX TEOPUHM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcsl MOCPEACTBOM BBEACHHUS AJIEMEHTOB COJEpKaHUS, MOCBSIIEHHBIX
9KOJIOTHYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJIOTHM, a
Takke 00CyKIeHHs MPOOIeM PAlMOHAILHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTUYECKOM O€30TTaCHOCTH.

Crep>kHEBBIMU 3JIEMEHTaMH Kypca (DU3HKU Ha YpOBHE CpeJHEro o0Iiero oOpa3oBaHUS SIBISIOTCS
¢buznueckue treopun (GopMUpOBaAHUE MPEICTABICHUN O CTPYKTYpe MOCTPOCHHUs (PU3UUECKON TEOPUH, POJIH
(yHIaMEHTAIbHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX IMPEACTAaBICHUSAX O MPUPOJE, TpaHUIAX
MIPUMEHUMOCTH TEOPHIA, AJIsl OMIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U IPOIIECCOB).

CucTeMHO-JIESTEILHOCTHBIA TOAX0A B Kypce (U3MKK peanau3yercss Mpexae BCero 3a Cuér
OpraHu3alluM SKCIIEPUMEHTANbHON JesATeNbHOCTH oOyvaromuxcs. /i 6a30Boro ypoBHsS Kypca (U3MKHA —
3TO MCIOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1a0OpaTOPHBIX padorT,
KOTOpBIE B NporpaMme Mo ¢u3uke oObEAMHEHBI B OOIIMH CIHCOK YUYEHHYECKUX MPAaKTUYECKUX paloT.
Bbinenenue B yKka3aHHOM IMepedyHe J1a0OpaTOpHBIX paboT, MPOBOJUMBIX Ui KOHTPOJS M OLEHKH,
OCYIIECTBIISICTCS YYaCTHUKaMHM 0Opa30BaTENbHOIO IMPOLECca UCXOMAS U3 OCOOEHHOCTEH MIaHMPOBAaHUS U
ocHamieHus kabuHera ¢usuku. Ilpu 3TOM oOecrmeunBaeTcs OBIAJeHHE OOYUYAIOIIMMUCST YMEHUSMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHMs, MCCIECJOBAHUS 3aBUCHUMOCTEH (M3NYECKUX BEIUYMH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

bonpioe BHMMaHUE yAENSAETCS PELIEHUIO PAacYETHBIX M KauyeCTBEHHBIX 3anad. llpu stom mms
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCA 33/1a4M C SBHO 3aJJaHHOM (hPM3MYECKON MOJIeNbI0, TTO3BOJISIOIINE
IIPUMEHATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasziena Kypca, TaKk U MHTETpUpyd



3HAaHUA U3 PAa3HBIX pa3aciioB. I[J'ISI Ka4YCCTBCHHBIX 3aJia4 IMPUOPUTCTOM ABJIAKOTCA 3aJaHUSA Ha O6’b$ICHeHI/IC
NpoTeKaHust (PU3NYECKUX SBICHUN M MPOILIECCOB B OKPY)KAIOLICH XU3HH, TpeOyromue Bbidopa (pusnyeckoi
MOJCIHN OJId CUTyalluu IPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu OPI'OC COO k MarepuallbHO-TEXHUYECKOMY OOECIICUEHUIO
y4eOHOro mporiecca 0a30BbIi YpOBEHb Kypca (DU3MKK HA YPOBHE CpeIHEro odiiero oOpa3oBaHUs JOJDKEH
U3y4aTbCsl B YCIIOBHUSIX NPEIAMETHOTO KaOMHeTa (PU3MKH WIM B YCIOBHUAX HMHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHOHAYYHOTO MHKIA. B kabuHere Gpu3uku TOJDKHO OBITH HEOOXOAUMOE JTab0paTOpHOE
000pyI0BaHUE IS BHITIOJHEHNS YKa3aHHBIX B MMPOTPaMMeE MO (PU3HMKE YUCHHUECKUX MPAKTUYECKUX PadoT U
JEMOHCTPAIIHOHHOE 000PyI0BaHHE.

JleMoHCTparmoHHoe 00opynoBaHue (GopMUPYETCs B COOTBETCTBHU C MPUHIMIIOM MHUHHMAaIbHOMN
JOCTaTOYHOCTH U 00ECIEeYMBAET IOCTAHOBKY IIEPEUMCICHHBIX B IporpaMMme M0 (QU3UKE KIHOUEBBIX
I[eMOHCTpaIII/Iﬁ AL UCCIICIOBAHUS N3y4aCMBbIX SIBJIEHUN U mpoueccoB, SOMIIMPUICCKUX U q)YHI[aMCHTaJH)HI)IX
3aKOHOB, UX TEXHUYCCKUX HpHMeHeHHﬁ.

JlaGoparopHoe 000pyAOBaHHME MAJIsl YYEHHUYECKUX MPaKTHUYECKUX paboT ¢dopMupyercss B BUJE
TEMaTHYECKHX KOMIUIEKTOB M 00ECIednBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOYYaIOIIMXCS.
TemaTnueckre KOMIIISKTHI J'Ia60paT0pHOFO O6OPYI[OB3HH${ IMOCTPOCHBI Ha KOMIIJICKCHOM HCIIOJIb30BaHUHN
AHAJIOTOBBIX U III/I(l)pOBI)IX HpI/I60pOB, a TaKi)KC KOMIIBIOTCPHBIX U3MCPUTCIIbHBIX CUCTEM B BH/IC III/I(prBBIX
nmabopatopwii.

HEJAN U3YYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

OCHOBHBIMH LEJSIMHU U3y4eHUs (PU3UKH B 00I1eM 00pa30BaHUM SIBIISIOTCS:

. (¢hopMHpOBaHHE WHTEpECa M CTPEMJICHUS OOYJAIOIIMXCS K HAYIHOMY W3YYCHUIO MPHUPOJIHI,
Pa3BUTHUEC UX HHTCIUICKTYAJIIBHBIX U TBOPUCCKHUX CHOCO6HOCT€I\/’I;

. pa3BUTHE TPEACTABICHWA O HAYYHOM  METOJe TO3HaHUS U (opMupoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

. (dbopMuUpOBaHHE HAyYHOTO MHPOBO33PEHHS] KaK pe3ylbTaTa HW3YyYCHHS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

. dbopmMupoBaHHe yMEHUI OOBSICHSATH SIBICHHS C HCIOJh30BaHWEM (U3NYECKUX 3HAHUH W
HAyYHBIX JI0KA3aTEIIbCTB;

. (dbopMupoBaHHEe TPEACTABICHUN O pOJIM (GU3UKHU U Pa3BUTHS IPYrUX €CTECTBECHHBIX HAYK,

TEXHUKHU ¥ TEXHOJIOTHH.

JlocTIbKeHHE ITUX Ieliel 00ecreunBaeTcsl PElIeHuEM CIEIYIONINX 3a/1a4 B TPOILECCe H3yYCHHS
Kypca GU3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

. NpHOOpETeHUE CHCTEMBbI 3HAaHWK 00 O0OHmMX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUX, BKIIOYAS MEXAaHUKY, MOJICKYSPHYIO (H3HKY, 3JIEKTPOJUHAMUKY, KBAHTOBYI (H3UKY U
AJIEMEHTHI aCTPO(U3UKH;

° (I)OpMI/IpOBaHI/IC YMCHI/Iﬁ MNMPUMCHATb TCOPCTUUCCKHUC 3HAHHA IJIA 00BsACHEHUS q)HSI/I‘lCCKI/IX
SIBJICHUM B Ipupoac U il MPUHATHUA ITPAKTHYICCKUX peI_HeHI/Iﬁ B HOBCCHHGBHOﬁ KHU3HU,
° OCBOEHHE CII0CO00B PCLICHUA PA3JIMYHBIX 3aaa4 € SBHO 3aJaHHON (1)H3H‘ICCKOﬁ MOJACJIBIO,

3aa4, NIOoApa3yMCBAKOIINX CAMOCTOSATCIBHOC CO3JaHUC (bHSH‘ICCKOﬁ MOACIH, aHeKBaTHOﬁ YCIOBUAM
3aJa4u,

. MOHUMaHUe (U3NYECKUX OCHOB U TPHHLUIOB JAEHCTBUS TEXHUUECKUX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOIIYIO CPENLY;

. OBJIAZICHHE METOJaMHU CaMOCTOSITENIbHOIO IUIAHUPOBAHUS M MpPOBEACHUS (U3NYECKUX
HKCIIEPUMEHTOB, aHalIM3a U WHTEpHpeTaluyd WHPOpMAlMU, ONpPEIeNeHUsl JAOCTOBEPHOCTU MOIYYEHHOTO
pe3ynbpTrara;

. CO3JAHME YCIOBHUH JUIsI pPa3BUTHS YMEHUN IPOEKTHO-HCCIIENOBATEIBCKON, TBOPUYECKOM

ACATCIBHOCTH.



MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha m3yuyenne ¢usmku B 10—11 kitaccax OCHOBHOTO CpemHETro 0OpazoBaHUs Ha 0a30BOM YpOBHE B
yueOHOM 11ane otBoauTcs 136 wacoB: B 10 kiacce — 68 vacos (2 yaca B HEEIIO).

B 10 xmacce «I'» B pamMKax OpraHM3alldd KOHTPOJIS 3a peaju3aluell MporpaMMBbl MCHOJIB3YIOTCS
CIICAYIOIINE BUIbI MMCbMEHHBIX pabOT: KOHTPOJIbHAs paboTa (4), maboparopHas padota (5), mpoexr (3).

VYuebHas mporpaMMa paccuuTaHa Ha 68 yacos.

Pabouas mporpamma no kypey «®uznka» B 10 ximacce «I'» cocraBieHa B COOTBETCTBHH C Y YeOHBIM
IUTAHOM, KaJICHIApHBIM Y4eOHBIM TpaHuKoM U pacmucaHueM ydeOHbIX 3aHaTuil Ha 2025 - 2026 y4yeOHbIid
roj u peagusyercs 3a 70 yacos.

VYBenn4eHne Ha 2 yac OCYIIECTBIICHO 3a CYET PE3EPBHBIX YaCOB, IPETYCMOTPEHHBIX IPOTPAMMOM.



COAEPKAHUE YYEBHOI'O IPEIMETA «®PU3UKA»

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®u3suka — Hayka o npupoje. Haydnele MeToabl TO3HAHUS OKpYyKarouero mupa. Posb skcriepuMenTa
Y TEOPUU B MPOLIECCE MO3HAHUS MPUPOABI. DKCIIEPUMEHT B (PH3HKE.

MonenupoBanue (hU3HUECKUX SBIECHUN U mporieccoB. Hayunbie runote3sl. Ousnueckue 3aKOHBI U
Teopuu. [ paHHIIBEI MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [IpHHIIAIT COOTBETCTBHSL.

Ponb n MecTo ¢usuku B GOPMHPOBAHUU COBPEMEHHOW HAayYHOW KAPTHHBI MHPA, B MPAKTUYECKOM
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu
AmnayioroBbsie ¥ IUPPOBBIC U3MEPUTEIBLHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe amxeHue. OTHOCHTENBHOCTh MEXaHHYecKoro mABwxkeHus. Cucrema oTcUETa.
Tpaexropust.

[Tepemernienue, cKOpoCTh (CpemHssl CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUabHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. CoKeHre epeMEIeHUN U CII0KEHNE CKOPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MIPSIMOJIMHEWHOE ABMKEeHUE. [ paduku 3aBUCUMOCTH KOOPAWHAT,
CKOPOCTH, YCKOPEHHUS, TIyTH U TIEPEMEIICHUSI MaTePHAIbHOW TOYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuueitHoe nBukeHue. J[BMKEHHE MaTepUATBbHOW TOYKH IO OKPY)KHOCTH C MOCTOSIHHOHM IO
MOJYJTI0O CKOpPOCThIO. YTJIOBass CKOPOCTh, JHHEHHas CcKopocTh. llepwon w dacrtota oOpalmieHwus.
[leHTpOCTpEMHUTENBHOE YCKOPEHHUE.

TexHnueckne yCcTporucTBa U MPAKTUYECKOE MPUMEHEHUE: CIIUAOMETP, IBUKEHNE CHAPSIOB, LICTTHbIE
A peMEHHBIE TIepeaavn.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UILTFOCTPALIASI KHHEMAaTHYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoGpa3oBanue IBUKEHHIA € UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpolIeHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpanenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIIEHUSI MEXKTy NIyTSIMU, IPOUIEHHBIMHU TEJIOM 3a MOCIEA0BATEIIbHbIE PABHBIC
MIPOMEXYTKHU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBU’KEHHH C HaYaIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue NBUKEHHUS IIAPUKA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa
[Tpuniun otHocutenbHocTH ["anunes. [lepsriil 3akoH HetoToHa. MIHEpnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoil 3akoH HprlooToHa ans martepuanbHOR
TOukH. Tpetuit 3aKk0H HbrOTOHA 711 MaTepUAIbHBIX TOYEK.

3akoH BceMHpHOTo TaroteHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunpl Tpenus (mokosi, ckoiabxeHus, kadenus). Cuia tperus. Cyxoe tpenue. Cuna TpeHus

CKOJIBKCHUA U CUJIa TPECHUA IIOKOS. KOB(I)(I)I/ILII/ICHT TPCHUA. Cuna COMMPOTHUBJICHUA TIPpHU ABUKCHUU TCJIa B
KHUAKOCTHU WUJIM T'a3cC.

HOCTyr[aTeJ'ILHOC H BpalllaTCJIbHOC IBUKCHHNC a0COJIFOTHO TBép,Z[OFO TCI1a.
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHH. IInedo cumel. YciaoBus PaBHOBCCHA TBépIIOFO TCI1a.

Texauueckue yCTpOfICTBa H MMPAKTUYCCKOC MPUMCHCHHUC: IMOJIINITHUKH, ABUKCHUC NCKYCCTBCHHBIX
CIIYTHUKOB.



Jlemoncmpayuu

SIBiieHne nHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTB CHJIBI YIPYTOCTH OT JIe(OpMaIinu.

Hesecomocts. Bec Terna npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHHE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIb)KEHUS.

YcnoBus paBHOBecHs! TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenue nBuxenust Opycka 1o HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLUIUX B MPYKHUHE U PE3UHOBOM 0oOpasle, OT
ux nepopMaluu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3axonvl coxpaneHusn 6 MexaHuke

Nmnynec MarepuaqbHOM TOUYKM (Tena), CHCTEMBl MaTepHalbHBIX ToueK. Mmmynbc cuibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBHKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MarepuaibHO Touku. TeopeMa 00 M3MEHEHUU KHHETHYECKON SHEPTUH.

[lorenumaneHas oHeprus. [loTeHumanbHas sHeprus yopyro aeGOpMHpPOBAHHOW MPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnmanpHbple U HEMOTEHIMAIbHBIE CUIIbL. CBs3b pabOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne ycTpoHcTBa M MPAKTHYECKOE NPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN MHCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexo moTeHNIMATBHON PHEPTUHU B KHHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCoOIOTHO HEYIIPYTOTO yAapa ¢ MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C M3MEHEHMEM MEXaHMYECKOW SHEpPrud Teja Ha MpHUMepe
pacTsKEHUs PE3UHOBOIO JKIyTa.

Pasznen 3. MoJiekyasipHasi pu3uKa 1 TEPMOAHUHAMUKA

Tema 1. Ocnogvl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OcCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISPHO-KUHETUUECKONH TEOpUM M MX OIBITHOE 0OOCHOBAaHHUE.
Bbpoynosckoe nBuwxkenue. quddysus. Xapaktep ABMKEHUS U B3aUMOJCHCTBHSI YacTHIl BelecTBa. Moaenu
CTPOEHUS T'a30B, JKUJIKOCTEH M TBEPIBIX TNl U OObSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX MOJENCH.
Macca u pazmepsl mosekyn. KonnuectBo Bemectsa. [locrosanas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lienascust.

Mogenps uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UIEATbHOTO
ra3za. AOCONIIOTHas TeMIeparypa Kak Mepa CpeqHel KMHETHMYECKOW SHEPryuu TEIIOBOTO JBUKEHHS YACTHIIL
raza. [llkana temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHHe MeHnneneeBa—Kianeiipona. 3akoH
HansroHa. M3omporiecchl B HAEaTbHOM Ta3e C IMOCTOSHHBIM KOJHMYECTBOM BemiecTBa. [ paduueckoe
MpeJICTaBJICHUE U30IIPOIIECCOB: H30TEPMa, U30X0pa, u300apa.

Texuuyeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE AUCKPETHOE CTPOCHHE BeliecTBa, GoTorpadu MOJEKYT OPraHUYeCcKHX
COCIMHECHUN.

OnbiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.



Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIIECTBOBAHUE MEXMOJICKYISIPHOTO B3aUMOICUCTBUSI.

Monens, WUIIOCTpUpYIOLias IpUpoLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, HIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

Omnpenenenne Maccbl BO3yXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHMH 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1y ITapaMEeTpaMu COCTOSHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnoevlt mepmoouHamuku

TepmonuHamuueckas cucteMa. BHyTpeHHsIS SHEPTHUs TEPMOJMHAMUYECKON CHUCTEMBI U CIIOCOOBI €€
m3meHenus. KomuectBo TemioTel 1 pabota. BHyTpeHHsIs1 SHEprusi 0JHOATOMHOTO MJI€aJIbHOTO ra3a. Bumsl
TEIUIONEpelau: TEIUIONPOBOJIHOCTb, KOHBEKIMS, W3JIyd€HUE. YAelnbHas TEIUIOEMKOCTh BEIECTBA.
KonunudecTBo TennoTel npu Temionepeaaye.

[Tonsarue 00 anmuabaTHOM Tiporiecce. [lepBriil 3akoH TepMoauHaMuku. [IpuMeHeHre mepBoro 3aKoHa
TEPMOJIMHAMUKU K u3onpoueccam. ['paduueckas untepnperanus padboTsl rasa.

Bropoii 3akon Tepmoaunamuky. HeoOGpaTUMOCTh IPOIIECCOB B MPUPO/IE.

TemoBbie MmamuHbl. IlpuHnUOB AelicTBUS TemoBeIX MamuH. [IpeoOpazoBaHusi sHepruum B
TerioBbIX MammHax. KoadpouuueHnt nonesHoro neiictBus TteroBod Mammubl. [lukn Kapno wu ero
K03 UIIMEHT MOJIE3HOTO JEHCTBUSA. DKOJIOTHUECKHE TPOOIEMbI TEIII0IHEPTETHKY.

TexHuueckne yCTpOWCTBA W TPAKTHYECKOE MPUMEHEHHWE: JIBUTaTelh BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJIOMUIIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH DHEPTrUU TeJa MPU COBEPIICHUH PaOOTHI: BBUIET MPOOKU M3 OYTHIIKH MO
JEHCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue dGupa B JaTYHHOU TpyOKe MyTEéM TpeHuUsl (BUICOIEMOHCTPAIIHS).

N3menenne BHyTpeHHEH sHepruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OnbIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3IYIITHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u koHaeHcauus. HMcmapenue u kumeHue. AOCONIOTHAsE M OTHOCHTENbHAs
BIIQXKHOCTH BO3yxa. HackleHHslil map. Y ienbHas Tersota napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTyphI
KHUIIEHUS OT JIaBJICHUA.

Teépnoe teno. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KpUCTAILIOB. JKuakue
kpuctamibl. CoBpeMeHHble Marepuaibl. [lnaBnenne um kpuctaimmzauus. YAelbHas TEIUIOTa ILJIaBICHUS.
CyOimmartusi.

VYpaBHeHHE TEIUIOBOTO OaaHca.

TexHuueckre ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KAIOPUMETD,
TEXHOJIOTMU TOJIy4YEHHUS COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBILLIEHHBIX I1APOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHUs KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpalys KpUCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomuol

N3mepeHne 0OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.

Pa3nes 4. duekTpoanHaMuKka

Tema 1. dnekmpocmamuka

OnexTpuzanus Teld. DIeKTpudeckuid 3apsn. J[Ba Buma snexTpuyeckux 3apsnoB. IIpoBojaHuKWH,
JMAJIEKTPUKH U MOJTYITPOBOJIHUKHU. 3aKOH COXPAaHEHHSI AIEKTPHUUECKOTO 3apsia.



B3aumoneiictue 3apsiaoB. 3akoH Kynona. TodeuHblil 31eKTpUUYeCKUi 3apsia. DIEKTPUUYECKOE MOJIe.
HanpsbxkéHHOoCTh  2mexTpudeckoro mnosist. IIpuHnunm cynepno3uuuy  3NeKTPUYEeCKUX MoJied. JInHumn
HaIpPsHKEHHOCTH SJIEKTPUUYECKOTO MOJIS.

Paborta cun anekrpocrarnueckoro mossd. Ilotenuman. PasHocts motennumanoB. IIpoBogHMKH U
JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM I10Jie. J(ManekTpudeckasi IpOHULIAEMOCTb.

OnextpoéMkocTh. KonaeHcarop. Di1eKTpoEMKOCTD IJIOCKOTO KOHAEHCATOpA. DHEPIUs 3apsSKEHHOTO
KOHJIEHCATOPA.

TexHnuueckne yCTpOWCTBA MW MPAKTUUECKOE TPUMEHEHHUE: OBJIEKTPOCKOM,  AIIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHUE 3JIEKTPONPHUOOPOB, KOHJEHCATOp, KOMMPOBAJIBHBIM ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLMUIT JEHCTBUSA dIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEJ.

DNEeKTPUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[TpoBOAHMKH B IIEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTUYeCcKas 3alluTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD AIEKTPOEMKOCTH IMJIOCKOTO KOHAEHCATOpa OT IUIOIIAIN IUIACTUH, PACCTOSIHUS MEXIY
HUMH U TUIJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHI TOK. Y CIOBUSA CYIIECTBOBAHUS AJIEKTPUUECKOro ToKa. Mcrounukm Toka. Criia Toka.
[TocTosiHHBIM TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LETnH.

DJIEKTPUYECKOE COMPOTUBJIEHUE. YJEIbHOE CONPOTUBIICHHE BemlecTBa. [lociaenoBaTenbHoOE,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jxoynsa—Jlenia. MOIIHOCTh 3IEKTPUIECKOTO TOKA.

DJIEKTPOABMIKYIIAs CHJIa U BHYTPEHHEE COMPOTHUBIIEHWE MCTOYHMKA TOKA. 3akoH OMa 15 MOJHON
(3aMKHYTOI) AyIeKTpuueckoit ernu. KopoTkoe 3aMbIkaHHE.

ONeKTpOHHAas NPOBOJUMOCTh TBEPIABIX METAJIOB. 3aBHUCHUMOCTb CONPOTUBJICHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBeHHAss U IpUMeECHasi MPOBOJAMMOCTD MMOJIYIPOBOAHUKOB. CBoiicTBa p—n-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKU TOK B PAaCTBOPAX M PACILIABAX AJIEKTPOJIUTOB. DJINEKTPOJIUTHYECKAS TUCCOLMAIIUS.
DIeKTpOIu3.

DneKTpuYecKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lnazma.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETP, pEeOCTart,
HMCTOYHUKUA TOKA, OJJIEKTpOHArpeBaTellbHbIEe MPHUOOPHI, 3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COMPOTHBIICHUS, BaKyyMHBI JHOA, TEPMHUCTOPbl U (OTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIA HO/,
rajbBaHHUKa.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb CONPOTHBIICHUS LUJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAJNA MONEPEUHOTO
CEYEHMS U MaTepHaa.

CMmenaHHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMoe m3MepeHue FEeKTPOaABMKYILEN cuilbl. KOpOoTKOe 3aMblKaHME rajJbBaHUUYECKOTO JIEMEHTa U
OIIEHKA BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IpOBOJUMOCTh BO3AyXa.

OnHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne >IeKTpoABIKYILEH CHITbI HCTOYHHUKA TOKA U €T0 BHYTPEHHETO COIMPOTHUBIICHHUS.

Habmonenue anextponaunsa.

Me:knpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku OazoBoro ypoBHs B 10 Kiacce OCymecTBIsIETCS € Y4E€TOM
COJIepKATEIbHBIX MEXIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHUHM, XUMHH, reorpapuu H
TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimus, CBsI3aHHBIE C W3YYEHMEM METOJOB HAYYHOIO I1O3HAHHUA: SIBJICHUE,
Hay4HbI (akT, THUMOTE3a, (QU3MUYECKass BEIWYMHA, 3aKOH, TEOpHs, HaAOIMIOACHUE, HKCIIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CHUCTEMbl YpaBHEHHH, iuHelHas (yHKumsa, mapabona, runepOoia, uX
rpadUKyd W CBOWCTBA, TPUTOHOMETpPUYECKHE (DYHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMU Ha OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB.

buonozus: mexannueckoe IBUKEHHE B KUBOU mpupone, nudp@dysus, ocMoc, TEII00OMEH >KHBBIX
OpraHu3MoB (BUBI TEIJIONEPEAayH, TETNIOBOE PAaBHOBECHUE), TICKTPUIECKUE SIBICHUS B )KUBOU MTPHUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BELECTBA, MOJIIpHAs
Macca, TEIJIOBble CBOMCTBa TBEPIBIX TEJ, JKUIKOCTEH M Ta30B, JJIEKTPUUYECKUE CBOICTBA METaIOB,
AIIEKTPOIUTHIECKAS JUCCOIHAIINS, TATbBAHHKA.

T'eoepagpus: BIaxXxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpazoBaHKUe JABMKEHHUN C MCIIOJIb30BAaHNEM MEXaHW3MOB, YUET TPCHHUS B TEXHUKE,
MOIIIIATTHUKHY, WCTIOJIh30BaHUE 3aKOHA COXPAaHEHHS HMMITyJIbca B TEXHHKE (pakeTa, BOJOMET W NPYyTHE),
JBUTATENb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBOM XOJOIMIBHHUK, KOHAUIIMOHED, TEXHOIOTUN
MOJIydeHUsI COBPEMEHHBIX MAaTepHalloB, B TOM UHCIIE HAHOMATePHAJOB, W HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKas  3allUTa, 3a3€MJICHHE  DJIEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIH  MPUHTED,
AIIEKTpOHArpeBaTeNIbHbIE MPUOOPDI, TEKTPOOCBETUTEIbHBIE TPUOOPHI, raTbBaHHUKA.



IIJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenue yueOHOro mpeamera «®Pusnka» Ha YpOBHE cpeaHero odmiero oOpa3oBaHusi (06a30BBbIi
YPOBEHb) JIOJDKHO O0ECHEUUTh JOCTHIKEHHE CICIYIOIINX JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIMuyHOCTHBIE PE3yJabTaThl OCBOCHHSI Y4eOHOTO npeamera «Du3nka» JOKHBI OTPaKaTh TOTOBHOCTD U
CIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJICTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAIM{, TO3UTHBHBIX BHYTPEHHHX YOEKICHUH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSM POCCUHCKOTO OOIECTBa, pPACUIMPEHUE S>KU3HEHHOIO OINbITa M OIbITa
JESITEIbHOCTH B IPOLECCE Pear3allid OCHOBHBIX HaIlpaBICHUM BOCIIUTATEIbHOM IESTEIBbHOCTH, B TOM
YuClie B 4YaCTHU:

1) rpakIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh IPAKIAHCKON MO3UIMK O00YJarOIIerocsi Kak akTUBHOT'O M OTBETCTBEHHOT'O UJI€HA
POCCHUICKOTO 00111eCTBA;

MPUHATHE TPATUIIHOHHBIX 00IIEYEIOBEUECKIX TYMAHUCTHYECKUX U IEMOKPATUYECKUX [IEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIECTBA, yUaCTBOBATH B
camMoyrnpaBJeHUH B 00pa30BaTeIbHONU OpraHU3alliy;

YMEHHE B3aUMOICHCTBOBATh C COIMAJIHHBIMH WHCTUTYTAMH B COOTBETCTBUU C WX (QYHKIUSMHU H
Ha3HAYEHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON eI TENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIUTAHHUSI:

c(OpPMUPOBAHHOCTH POCCUMCKON T'PakITaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYIAPCTBEHHBIM CHUMBOJIAM, JOCTHXEHHMAM POCCHUHCKHUX YYEHBIX B
obsactTi GU3UKH U TEXHUKH,

3) AyX0BHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

C(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIOCOOHOCTh OLICHMBATH CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE pPELIEHHs, OPHEHTUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCJIE€ B JESTEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUMBOTO OYyAYyILEro;

4)3CTeTHYECKOr0 BOCIIMTAHUS

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETHKY HAy4YHOTO TBOPYECTBA, IPUCYILIETO
(hu3UYecKoi HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEpEC K Ppa3IuuHbIM cdepam NpodecCHOHATBHOM JAEATEIBHOCTH, B TOM 4YHCIE CBSA3aHHBIM C
(GU3MKON M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oynymiel npodeccuu U pearn30oBbIBATh
COOCTBEHHBIE KH3HEHHBIE IUIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pPa30BaHUIO U caMOOOPa30BAHUIO B 00JIACTH (PU3UKHU HA HPOTHKECHUN
BCEH KHU3HU;

6) 9K0JIOrHYECKOT0 BOCTUTAHMS:

C(OPMHUPOBAHHOCTh 3KOJIOTMYECKON KYJIBTYpbl, OCO3HaHHE TJI00AIBHOIO XapakTepa 3KOJIOIMYECKHX
npobiuem;

IUTAHUPOBAaHUE M OCYIIECTBJIEHUE AECHCTBUII B OKpyXKalolleld cpele Ha OCHOBE 3HaHMA Liejel
YCTOMYUBOTO Pa3BUTHS YEJIOBEUYECTBA;

paciIpeHue ombITa JesTeIbHOCTH SKOJOIMUYECKON HalpaBIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUM
no ¢usuke;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMSI:

C(OPMHUPOBAHHOCTh MHMPOBO33PEHMSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢u3nveckoil HayKu;

OCO3HAHME LEHHOCTH HAy4YHOH JEATENIbHOCTH, TOTOBHOCTh B TIpollecce H3y4YeHUs (U3UKU
OCYIIECTBIATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO AEATENbHOCTh HHANBUIYAILHO U B TPYIIIIE.



METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE JeHCTBUS
ba3oBble joruyeckue a1ecTBUs:

CaMOCTOSITEIILHO (POPMYITHPOBATEH M aKTyaTH3UPOBAThH MTPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIPENIEIATh LU ACITeIbHOCTH, 33J]aBaTh [MapaMeTPbl U KPUTEPUU UX JOCTHKECHHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUUS B paCCMATPUBAEMBIX (PU3NYECKUX SIBJICHUSAX;

pa3pabaTeiBaTh IUIAH PEIICHUS MPOOJIEMbI C Y4ETOM aHallM3a HMMEIOIIUXCS MATePUAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIEATEIHLHOCThH, OLICHHBATh COOTBETCTBUE DPE3YJIbTATOB LIEJSIM, OIICHUBATH
PHUCKH MOCTEACTBUMN JEATEIBHOCTH,

KOOPJAMHHUPOBATH U BBHIMOJIHATH PabOTy B YCIOBHUAX PEaIbHOTO, BUPTYATHLHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PHU3UYECKON HAYKH;

BJIQJIETh HAaBBIKAMHU Yy4€OHO-HCCIIEIOBATEILCKOM W TMPOEKTHOW ACSATEIHHOCTH B 00OJacTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEILHOMY TOWCKY METOJIOB pEIICHUs 3aaad (PU3UYECKOTO
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMIHBIX METO/I0B MTO3HAHMSI;

BIIQJIETh BHUJIAMHU  JIEATEIBHOCTH 1O TIOJYYCHUIO HOBOTO 3HAHHUS, €ro HWHTEPIpPETalnu,
peoOpa3oBaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX CUTYAIUIX, B TOM YHCIIE TIPU CO3IaHUN YICOHBIX
MIPOEKTOB B 00JaCTH (PU3UKY;

BBISBJSITh TPUYHUHHO-CJIC/ICTBEHHBIE CBS3W M aKTyaJU3MpOBATh 3a/1ady, BBIJBUTATh THIOTE3y €&
perieHusi, HaXOIuUTh apryMEHTHl IS JO0Ka3aTelibCTBa CBOWX YTBEPXKICHUH, 3a/JaBaTh MapaMeTphl H
KPUTEPUU PELLICHHUS;

AQHAJIM3UPOBATh IIOJIYYCHHbIE B XOJE PEUICHUs 3a/a4d pPe3yJbTaTbl, KPUTUYECKH OLEHUBATH HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTEIbHOM 1€ATEIbHOCTH, B TOM YHUCIIE MIPH
M3y4eHUHn (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUraTh HOBBIE UJIEU, IPEIAraTh OPUTrMHAIBHBIC TOAXOAbl U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HABBIKAMU MOJy4eHHUs HHPOpManMKu (PU3UUECKOrO COACPKAHHMS U3 UCTOYHHKOB PA3HBIX
TUIIOB, CAMOCTOSATEIHHO OCYIIECTBISTH MOUCK, aHAIN3, CUCTEMAaTU3allUI0 U UHTEPIIPETalni0 nH(popManuu
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BAaTh CpeAcTBa WH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B peUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPraHU3AIMOHHBIX 3a7a4 ¢ COOMI0ACeHNUEM TpeOOBaHU SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, peCcypcocOepeKeHHsl, MPaBOBBIX M JITHUYECKUX HOPM, HOPM
MH(POPMAITMOHHOM 06€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COJEp)KaHUS B pa3NUYHBIX ¢dopMaTax C Y4E€TOM Ha3HAUYCHUS
nH(MOpPMAIIUY U 1IeNIEBOI ayIUTOpUH, BEIOUpAsi ONTUMATbHYIO (JOpMY MPECTaBICHUS U BU3YaATU3AlIUU.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:
OCYIIECTBIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOM J1€ATENBHOCTH;
pacro3HaBaTh NMPEeANOChUIKA KOH(DIMKTHBIX CUTYallMH U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3pEHUS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPENICTB;
MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M UHUBHUIyaIbHOI paboThI;
BbIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBHH C YUETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KaX/I0TO 4IeHa KOJUIEKTUBA,;



IIPUHUMATh L€JIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH AECUCTBUS MO €€
JTOCTH>KEHHUIO: COCTABJIATh TUIAH ACUCTBUM, pacpesieNaTh poJid ¢ y4€TOM MHEHUI y4acTHUKOB, OOCYXKIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OILICHMBATh KAayeCTBO CBOETO BKJIAJAa M KaKJIOTO yJYaCTHMKA KOMAaHIbl B OOIIMI pe3ynbTaT Io
pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3ULIIMHM HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX CHUTYyalUsX, IPOSBIATH
TBOPYECTBO ¥ BOOOpakeHHE, OBITh HHUIIUATUBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYILECTBISATH MMO3HABATEIbHYIO AEATEIbHOCTh B 00JaCTH (PU3UKH U aCTPOHOMMHH,
BBISIBJISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IIJIaH PEUICHHs] PACUETHBIX M KAUECTBEHHBIX 3a/1a4, IUIaH BBINOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHHIH;

JieNlaTh OCO3HAHHBIHN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOcTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO S3PYIUIUM B 00jgacTu (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHUE
PE3yJIBTAaTOB LIECIISM;

BJIQJIeTh HAaBbIKAMM IO3HABATENBHOM pediaekcuu Kak OCO3HaHMs COBEpIIAaeMbIX ACHCTBUH U
MBICJINTENBHBIX TPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHUIA;

UCIOJb30BaTh NPUEMBI pe(IeKCUN AJIS OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIyMEHTBI JPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPUHUMATh ce0sl, IOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYIHMX Ha OIIUOKH.

B npouecce DOCTHXKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOEHUS NPOrpamMMbl MO (PU3UKE JUIsl YPOBHS
cpeaHero ooOmiero oOpa3oBaHus y OOy4aroIMXCs COBEPLICHCTBYETCS 3MOLMOHAIBHBIA WHTEJUIEKT,
IpearnojararIiuil chpopMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOILEr0 CHOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHME, BUAETbH
HanpaBJICHUs Pa3BUTUS COOCTBEHHON 3MOIIMOHAIBHON Cephl, ObITh yBEpEHHBIM B ce0e;

CaMOpEryJIMpOBaHus, BKIIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTbH 34 CBOE
MOBEJICHHE, CIOCOOHOCTh AJaNTUPOBAThCA K SMOLIMOHAIBHBIM W3MEHEHUSM U MPOSBIATH TMOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALMY, BKJIIOYAIOIIEH CTPEMJIEHHUE K JOCTMKCHHMIO LIEJM M YCIEXy, ONTUMH3M,
MHULMATUBHOCTb, YMEHUE JIECTBOBATh UCXOIS U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHUE PYTUX, YUUTBHIBATh €TI0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTh BBICTPaMBaTh OTHOLIEHHS C JPYTUMH JIIOAbMHU,
3a00TUTHCS, MPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.



NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjaacce mpeIMeTHbIC Pe3ylnbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpPa)aTh
c(hOPMUPOBAHHOCTH Y OOYUYAIOIINXCSl YMECHHUIA:

JEMOHCTPUPOBATh HA MpHUMEpPax poJib U MecTo (u3MKu B (HOPMUPOBAHWU COBPEMEHHOW HAyIHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUHN, B TIPAKTUYECKOH JIEATEIHHOCTH JIFOJICH;

VYUTHIBATh TPAHULEI TPUMEHCHUS W3YyYCHHBIX (DU3WYCCKUX MOJCNIel: MaTepualibHas TOYKa,
WHEpIMaabHas CUCTEMa OTcuéra, aOCOJIOTHO TBEPAOE TEJO, UACAIBHBIA Ta3, MOJEIU CTPOCHHUS Ta30B,
KUJKOCTEH U TBEPBIX TEJI, TOUCUHBINA AIEKTPUICCKHUI 3apsi)i IPH PEIICHUU QU3NICCKUX 33]1a9,

pacro3HaBaTh (pU3MUECKHE SBJICHHS (MIPOLIECCHI) M OOBICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOM TEOPUM CTPOCHHS BEIIECTBA M JJIEKTPOJMHAMHKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JIBIDKEHUE, CBOOOJHOE TaJeHUE TeJ, JBIDKCHHUE IO OKPYKHOCTH,
WHEepIHs, B3auMoaericTere e, nuddy3us, OpOyHOBCKOE BIKEHHE, CTPOCHUE KUIAKOCTEH U TBEPABIX TEll,
M3MeHeHne 00bhEMa Tell TPU HarpeBaHuM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECUE, UCTIApEHUE, KOHICHCAIIHS,
MJIaBJIEHUE, KPUCTAJUTM3allusl, KWIEHUE, BJIAKHOCTh BO3JyXa, TOBBIINICHWE JaBJIICHHWS Ta3a MpPU €ro
HarpeBaHWU B 3aKPBITOM COCYZ€, CBSI3b MEXIy MapaMeTpaMH COCTOSIHUSI Ta3a B HW30Ipolieccax,
AJIEKTPHU3aLUS TEJI, B3aUMOICHCTBHUE 3aPsJIOB;

OTIMCHIBATh MEXAaHWYECKOE JBW)KCHHE, WCIOJIb3Ys (PH3UYECKHe BEIMYMHBI: KOOPAWHATA, IYTh,
nepeMeIneHne, CKOpOCTh, YCKOpPEHHE, Macca Tejla, CHJIa, HUMITYJIbC Tella, KHWHETUYeCKas JHEPTHusl,
MOTCHIIMATbHAS SHEPTUs, MeXaHWYeckas padoTa, MEXaHWYECKas MOIIHOCTH; MPH OIMUCAHWH IPABHIILHO
TPaKTOBaTh (PUIWUCCKUH CMBICT HCIIOJIB3YEeMBIX BEIMYWH, WX OOO3HAYCHHS W CIUHHMIIBI, HAXOJHUTh
(opMyITBI, CBSI3BIBAIOIINE JAaHHYIO (PM3HUECKYIO BEJTUYHUHY C IPYTHMH BEJTHUNHAMMU;

OTIMCHIBATh HM3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC SIBIICHUS, HCIIONB3YS (U3HUECKUC
BEJIMYMHBL: JIABJICHWE Ta3za, TEeMIlepaTypa, CpPeIHsS KHHETHYeCKas SHEPrus XaOTHYECKOTO JIBHYKCHHS
MOJIEKYJ, CpPEIHEKBaJApaTHUHas CKOPOCTh MOJIEKYJN, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora
ra3a, KO3QQUIIMEHT MOJE3HOro JEHCTBUS TEIJIOBOTO JBUTATENS; MPU ONMUCAHUHM NPAaBUIBHO TPAaKTOBATh
(bu3NyecKuil CMBICT HCMOJb3YEMbIX BEJIWYUH, WX OOO3HAUEHHUS M E€AMHMLBI, HAXOAUTh (OPMYJIbL,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIMUUHAM;

OTHCHIBATh M3YYEHHBIE AJIEKTPUYECKHE CBOICTBA BEIIECTBA M AJIEKTPUUYECKHUE SBICHUS (IPOIIECCHI),
UCIOJIb3YS (PU3MUECKHUE BEJUYUHBI: DJEKTPUUECKUN 3apsll, AJIEKTPUYECKOE I0Jie, HAMpsHKEHHOCTh MOJS,
MOTEHIIMAJ, PAa3HOCTh MOTEHIUANOB; MPU OINUCAHUH MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAUEHUS M EOUHUIIBI, YKa3bIBaTh (DOPMYIbI, CBSA3BIBAIOIINE IAHHYIO
(bu3MYECKYIO BEIMUUHY C IPYTUMU BEITUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOLIECCHl U SIBJICHUSA, UCIOJIBb3YS (pU3MUecKue 3aKOHbl U MPUHIUIbL:
3aK0H BceMupHoro TsroreHus, |, |1 u Il 3akonsr HproToHa, 3aKOH COXpaHEHUsS MEXaHUYECKOW SHEPTHUH,
3aKOH COXpaHEHUs HMITYJIbCa, MPHUHIMUII CYMEpPIO3ULUU CUJ, MPUHIUI PABHOIMPABHUS WHEPLUATHHBIX
CUCTeM OTCYETa, MOJICKYISAPHO-KUHETHUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBAa, Ta30BbIE 3aKOHbI, CBS3b
CpeIHell KMHETHYECKON SHEPrHH TEIUIOBOTO JIBIKEHUS MOJEKYN C aOCOJIIOTHON TeMIiepaTypoi, MepBbIil
3aKOH TEPMOJIMHAMUKHU, 3aKOH COXpPAHEHHS AJIEKTPUYECKOro 3apsna, 3akoH KymnoHa, mpu 3ToM pa3nuyarhb
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHMYeCKOE€ BBIPAKEHHE W YCIOBHUS (TpaHMIIBI, OOIACTH)
MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIUIIBI IEHCTBUS MAIUH, TPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3inyaTh
yCIOBUS UX 0€30MaCHOTO UCTIOIb30BAHUS B TIOBCEHEBHOM KU3HU;

BBITIOJTHATH AKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (PU3UUECKUX SBJICHHUM U MPOIIECCOB C MCIIOIh30BAHHEM
MPSMBIX U KOCBEHHBIX M3MEpeHUH, mpu 3ToM (OpMYyIUpoBaTh mpobiemMy/3agady W TUNOTE3y yueOHOTro
OKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT H
(bopMyITHUpPOBaTh BHIBOJIBI;

OCYILIECTBIISITh TPSMBbIE U KOCBEHHbIE H3MepeHHs (PU3MYEeCKUX BEIWYHH, NpPU ITOM BBIOUPATH
ONTUMAJIBHBINA CIOCO0 M3MEPEHUs U HCTIOIb30BAaTh U3BECTHBIE METO bl OLICHKH MOTPEIIHOCTEH N3MEepEHUil;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIHMYMHAMU C WCIHOJIb30BAHUEM TMPSIMBIX
M3MEpEeHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3ylbTATHI MOJTYUYEHHON 3aBUCHMOCTHU
(u3MUYECKUX BETMYHH B BUJIE TaOMUI[ ¥ Tpa(UKOB, AeNaTh BBIBOJIBI [0 pe3yJabTaTaM HCCIEIOBAHNUS,



coOmoaThk mnpaBuia 0€30IacHOrO TpyAa NpU MPOBEACHUU HCCICIOBAHUKA B paMKax YdeOHOTO
OKCIEPUMEHTa,  y4eOHO-MCCIEeOBATENbCKOH M MPOEKTHOM  JEATENbHOCTH C  HCIOJIb30BaHUEM
M3MEPHUTENIBHBIX YCTPOMCTB U J1aOOPaTOPHOTO 00OPYAOBAHUS;

pemath pacy€THBIC 3a/1a4H C SIBHO 33JaHHON (PU3UYECKON MOJEINbI0, UCTIONb3YsS (PU3HUECKUE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAJM3a YCIIOBUS 3a7aud BRIOUPATH (U3UUYECKYIO MOJECIH, BBIIACIATh (PU3NICCKHE
BEITUYHMHBI U (OPMYIIBI, HEOOXOAUMBIE sl € pelieHus, MPOBOJUTh PAcU€Thl U OICHUBATH PEaTbHOCTH
MOJTYYEHHOTO 3HaUYeHUs (PU3NYECKON BETUUNHBI,

pelarh Ka4YeCTBEHHBIE 3aja4M: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUYUBYIO LEMOYKY PACCYKICHUN
C OIOPOH Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKHUE SIBICHUS;

WCIIOJIb30BaTh MPH PEHICHUH YYEeOHBIX 3a/lad COBPEMEHHbIE HH(OPMAIIMOHHBIC TEXHOJOTHUHU ISt
MOUCKA, CTPYKTYPUPOBAHUS, WHTCPIPETAMN U TMPEACTABICHUS YU4EOHOW W HAYYHO-TIOMYJISIPHOU
nHpOpMaUK, TOMYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH IOIYIaCMYIO
nH(pOpMaLHIO;

MPUBOJUTH TPUMEPHI BKJIaJa POCCHHCKUX M 3apyOEKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCII0JIb30BAaTh TEOPETHUYECKHE 3HaHWUs MO (U3MKE B TOBCEJHEBHOM MKW3HU [uid oOecredeHus
0€30MacHOCTH TIPH OOpAIIEeHUH ¢ TPUOOPAMU U TEXHUYECKUMU YCTPOUCTBAMHU, JJISI COXPAHEHHUS 3/I0POBbS 1
cOOII0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXalolIel cpee;

paboTath B TPYIIE C BBHIMOJHEHUEM Pa3JIMYHBIX COIMATBHBIX POJICH, MIIAHUPOBATh PAOOTy TPYIIIIHI,
palMoOHAIBHO pacHpeiesisaiTh 0O0S3aHHOCTH W TIJIAHUPOBATH NEATEILHOCTh B HECTAHJIAPTHBIX CHUTYAIMSIX,
a/IeKBaTHO OIIEHMBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB TPYIIIbI B PEIIEHHE pacCMaTpUBAEMOM MPOOIEMBI.

OcHOBHBIE BHU/IbI I€ATC/IbHOCTH YYAIIUXCH HA YPOKE

Ha ypokax ¢u3uku ydamipecst MOTYT 3aHHUMAThCsl Pa3IMYHBIMU BHUJIAMU JAEATEILHOCTH, KOTOPHIE
CIOCOOCTBYIOT YCBOGHHIO MaTepuajia M pa3BUTHUI0O HAyYHOTO MBIIUICHUS. BOT OCHOBHBIE BH[IBI
NeSITeNIbHOCTH

1. Caymanue u BocnpusitTue uHpopMamuu. YdYammuecs CIyIIalOT OOBSICHEHUS YUUTEs,
BOCIIPUHUMAIOT HOBBIE TEMbI U KOHIIEMIINH, 33JJAI0T BOIIPOCHI.

2. Pabora ¢ yyeOHMKAMH M JAPYrUMH HCTOYHHKAMH. UTeHue yuyeOHOTO Marepuasa, U3yudeHUE
CIPAaBOYHBIX U3aHUN U HAYYHBIX CTaTeH JUIsl yriyOleHusl 3HaHUH| IO TEME.

3. IlpakTuuyeckue 3anstus. [IpoBenenue 1abopatopHbIX pabOT U HKCIEPUMEHTOB, TJ€ YJaluecs
MOTYT Ha MIPAKTHKE IPOBEPUTH (PU3NUECKHUE 3aKOHBI U TEOPUHU.

4. IlpoOsemHoe pemeHue. PemieHue 3amad W pacyeToB, KOTOPHIE IOMOTAKOT MPUMEHSTH
TEOPETUYECKUE 3HAHUS K IPAKTUYECKUM CUTYAIUSIM.

5. I'pynnoBbie mpoeKThI U 00cy:K1eHns. PaboTa B MasbIX rpyImax, o0CyXJIeHHe BOIIPOCOB, 0OMEH
MHEHUSIMU N0 (PU3MYECKUM SIBIICHUSM U SKCIIEPUMEHTAM.

6. IloaroroBka u mpoBedeHue mnpe3eHTaumii. [loarotoBka u mpeacTaBieHUE MPOCKTOB WU
JOKJIaJJIOB IO BHIOpPAHHBIM TEMaM, YTO pa3BUBAET HABBIKM IMyOJUYHOTO BBICTYIJICHHS U PaOOTHI ¢
nH(pOpMaUCH.

7. Ucnosib30BaHue TeXHOJIOTHIi. [[puMeHeHre KOMITBIOTEPHBIX CUMYIISTOPOB, BUIEOMATEPHATIOB U
JOPYrUx MUQPPOBBIX PECYPCOB AJIsl MILTIOCTPAIMK (PU3NUECKUX SIBICHUIA.

8. IlpoBenenue ucciaenoBanuii. CaMOCTOSITENIBHOE WM TPYIIIOBOE UCCIEIOBAHUE ONPEACIEHHBIX
(bu3MUYECKUX SABJICHUH, YTO PAa3BUBAECT KPUTUIECKOE MBIIUICHUE U UCCIIE0BATEIHCKIUE HABBIKH.

9. Pedpiexcusi u caMooueHKAa. YUCHUKU aHAIM3UPYIOT CBOU MPOIECC 00yUYESHHUS, BBISIBISIOT cllaObie
U CUJIbHBIE CTOPOHBI, CTaBAT LEIHU JJIs1 JalIbHEHIIEro pa3BUTHU.

OTH BUIBI JESITENFHOCTH MOMOTAIOT YYalllMMCSl aKTUBHO y4acTBOBAaTh B YU€OHOM Mpoiiecce, aemast
ero 0oJiee HHTEPECHBIM U 3PPEKTUBHBIM.

Opranmaunﬂ HpOQKTHOﬁ H I/ICCJIeIIOBaTeJILCKOﬁ HCATCIBHOCTH YYAIIIUXCH

HpOCKTHaH HCCICAOBATCIIbCKAA ACATCIBHOCTDL YUAIUXCA IMPOINKUCaHa B CTAHOAPTC O6paBOBaHI/I}I.
HpOFpaMMLI BCCX MIKOJIBHBIX HNPCIMETOB OPUCHTUPOBAHBI Ha JaHHBIM BUJ JESTEILHOCTH. HpOeKTHaSI



NEeSITeILHOCTh yYaIlIUXCsl CTAaHOBUTCS Bce Oojiee akTyalbHOW B COBpPEMEHHOW memaroruke. M 310 HE
Clly4ailHO, BeJb MMEHHO B MPOIIECCE€ MPABWIBHOW CaMOCTOSITENIBHOM padOThl HaJ CO3AaHHEM NPOEKTa
Jydine Bcero GopMHpyeTcs KyJIbTypa YMCTBEHHOT'O TPy/Ja YUYCHHKOB. A OBCEMECTHAs KOMITbIOTEPU3ALIUs
MO3BOJISIET KAKJIOMY YUHUTENIO 0OJiee TBOPUECKHU MOJXOAUTH K Pa3paboTKe CBOMX YPOKOB, a TaKXKe CAEIATh
oOpa3oBaTesbHBIN Tpolecc 00jiee HHTEPECHBIM, Pa3HOOOPa3HBIM M COBPEMEHHBIM.

WHCTpyMEHTOM JOCTHKEHHUS IJIAaHUPYEMbBIX JIMYHOCTHBIX, METAllPEIMETHBIX M IPEAMETHBIX
pe3ybTaTOB SIBIISIIOTCS YHUBEpCAJIbHBIE YUeOHbIE JeHcTBUA. DPQPEKTHUBHBIM METOJOM CHCTEMHO-
JESITEIbHOCTHOTO MOJIX0/1a SIBJISIETCS IPOEKTHAs JEATEIbHOCTb.

[IpoexTHast AesITENBbHOCTD SIBISETCS YacTbIO CAMOCTOSITENIbHOW paboThl ywamuxcs. KauecTBeHHO
BBINIOJIHEHHBIA MPOEKT — 3TO IOATAlHOE IUIAHMPOBAHWE CBOMX JACUCTBUM, OTCIEKHBAHHE pE3yJIbTaTOB
cBoeld paboThl. [IpoekT — BpeMeHHas IeJieHaNpaBieHHAs JEATEIbHOCTh Ha IOJyYCHHE YHUKAIBHOTO
pe3yibrara.

[lenp npoekTHO-HUCCIENOBATENbCKOW JIEATENIBHOCTH  ydamuxcd B paMmkax HoBbix PI'OC:
dbopMupoBaHHE YHUBEPCATbHBIX YYEOHBIX JeicTBUM. Vcmonp30BaHHE MPOEKTHO-HCCIIEN0BATEIHCKON
NEeSTeIbHOCTH Ha YpOKaxX M BO BHEYPOUHOH JEATENbHOCTU SIBJISETCS CPEACTBOM (POPMHUPOBAHUS
YHUBEpPCAJIbHBIX Y4€OHBIX AEHCTBUNA, KOTOPBIE B CBOIO OUYEPE/Ib!

. 00€ecIeunBarOT ydJaneMycsi BO3MOXKHOCTh CaMOCTOSITEIBHO OCYIIECTBISATh JI€ATEIbHOCTh
YUYEHUS,

. CTaBUTh y4eOHBIC IIE€TTH, MCKATh M HCIIOJIb30BaTh HEOOXOJIMMBIE CPEICTBA M CIOCOOBI MX
JIOCTHKCHHS,

. YMETh KOHTPOJIMPOBATH U OIICHUBATH YUEOHYIO JACATEIHLHOCTh U €€ PE3YJIbTaThI;

. CO3/IAIOT YCJIOBUS PA3BUTHSI JIMYHOCTH M €€ CAMOPEAIM3AIIMU Ha OCHOBE «YMEHUS YUUTHCSI» U

COTPYJHHYATH C B3POCIBIMHU U CBEPCTHUKAMU.
YMeHne yuuTbes

o o0ecrieuynBaeT JIMYHOCTH TOTOBHOCTh K HENPEPHIBHOMY OOpa30BaHUIO, BBICOKYIO
COITMATBHYIO U MPO(ECCHOHATBLHYIO MOOMIIEHOCTH;

o o0ecTieunBaroT yCIENIHOE YCBOCHUE 3HAHNUH, YMEHUH U HaBBIKOB;

. (dhopmMupoBaHUE KapTHHBI MUPA, KOMIIETEHTHOCTEH B JIFOOOH MTPEAMETHOM 00JIaCTH MTO3HAHMS.

K Ba)XHBIM MMOJIOKUTEIHLHBIM (haKTOpPaM MPOEKTHOH e TEITLHOCTH OTHOCSTCS:

o MOBBIIIIEHUE MOTHBAIIMY YYAIIUXCS TP PEIICHUH 33/1a4;

o pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEH;

o CMCIIIEHHE aKIEeHTa OT MHCTPYMEHTAJIBHOTO TMOJXOJa B  pEIIeHUH 3aJad K
TEXHOJIOTUYECKOMY;

o (dhopMUpOBaHHE YyBCTBA OTBETCTBEHHOCTH;

o CO3JIaHUE YCIIOBHIA JJIsl OTHOIICHUH COTPYIHHYECTBA MEXKIY YUUTEIIEM M yJaIluMCsl.

OCHOBHOW TPUHIMII Pa0OTBI B  YCIOBHSIX IPOCKTHOW JEATEIBHOCTH — OIEPEKaIoIiee

CaMOCTOATCIBHOC O3HAKOMJICHHUEC IIIKOJIBHHUKOB C y‘le6HHM MaTCprUaJIOM U KOJIJICKTHUBHOC 06CY)K,ZLCHI/I6 Ha
YPOKax IMOJIYYCHHBIX PE3YJIbTATOB, KOTOPBLIC O(I)OpMJ'IS[IOTCSI B BUJC OHpCI[CJ'ICHI/Iﬁ H TCOPCM. B stom cJIydac
YPOK TOJHOCTBIO YTPA4YHUBACT CBOU TPAAUIIUOHHBIC OCHOBAHHA U CTAHOBUTCIA HOBOM (1)0pMOI71 06H_IGHI/IH
YUYHUTCIIA U YyHallIUXCs B IIJIAHC IMTPOU3BOACTBA HOBOT'O I YUCHHUKOB 3HAHUS.

Tumnsl 38.IlaHI/II71, npeajnaracMbIX ydCHUKaM B XO€ IMPOCKTA:

° MpaKTUYeCKUe 3afaHusi (M3MEpEeHUs, YEpUeHUs C IMOMOIIBI0 UYEPTEKHBIX HHCTPYMEHTOB,
paspe3aHusi, CruOaHusi, pUCOBAHUS U JP.)

° MPaKTUYECKHE 3a/1a4M — 33J]a4d MIPUKIATHOTO XapaKTepa;

° MpoOIeMHBIE BOTIPOCHI, OPHEHTUPOBAHHBIE HA (OPMHUPOBAHNE YMEHUH BBIIBUTaTh THIIOTE3HI,
00BSACHATH (haKThl, 000CHOBHIBATH BHIBO/IBI,

° TEOpeTHYEeCKHe 3aJaHus Ha TOUCK M KOHCHEKTHpOBaHWE WH(GOpMAallMU, €€ aHaJIu3,
000011IeHNE U T.II.;

° 3aladyd — COBOKYIHOCTh 3aJaHUil HAa HKCIOJIb30BaHUE OOIUX JUIsi HUX TEOPETUUYECKHX

CBEICHUMN.



OcCHOBHBIE ATalbl OPraHU3ALNUN IPOEKTHOM EATEIBHOCTH YYalIUXCS.

1. IloaroroBka K BBHINOJHEHHUIO MpoeKkTa ((OopMHUpOBaHME TPYII, BblJada 3aaaHuil. Beibop
TEMBl M LEJIeH MPOEKTa; ONpPEAEICHUE KOJINYECTBA YUACTHUKOB IIPOEKTA). Yuaruecs oOCyXKAaloT TEMY C
yYUTEIeM, IOJIy4aroT TNPH HEOOXOJMMOCTH JOTIOJHUTENbHYI0 WH(GOpPMAIMIO, YCTAaHABIMBAIOT LEJU:
YUUTENb 3HAKOMUT YYAIIUXCS C CYThIO IPOEKTHOM AEATEIbHOCTH, MOTHBHPYET YYAIMXCS, IIOMOTAeT B
IIOCTAHOBKE LIEJICH.

2. IlnanupoBanme paboThl (pacmpenerneHre  O00SI3aHHOCTEH, OMpENEICHUE BpPEMEHU
WHAUBHUIYAIbHOH paboTsl). OmnpeneneHrne UCTOYHUKOB WH(GOpPMAINHY; IUIAHUPOBAaHHE CHOcOoO0OB cOopa H
aHaJiM3a MH(OpPMaLKK; MJIAHUPOBAHNE UTOTOBOTO MPOIYKTa ((OPMBI MPEACTABICHUS pe3yJbTaTa): BBIIYCK
ra3eTbl, yCTHBIM OTYET € JEMOHCTpalMeld MaTepuaioB U JPYTUX; YCTAHOBJIEHHE KPUTEPUEB OLIEHKU
pe3yJbTaTOB; pacIpesieieHue O00s3aHHOCTEW Cpelu WIEHOB KOMAaHJbI: y4Yallluecs BbIpaOaThbIBAIOT ILJIaH
NEeMCTBUI; yuuTeNb NpeasiaracT uaeH, BbICKa3bIBAET MPEAOI0KEHUS, ONIPEENSIET CPOKH pabOTHI.

3. HccnenoBanue: yyamuecs OCyLIECTBISIOT MOUCK, OTOOP U aHaIM3 HYKHON HMH(opManuu;
SKCHEPUMEHTUPYIOT, HAXOJAT IYTH PpEIIeHHUs] BO3HHUKAIOUIMX MNpOoOJIeM, OTKpPBHIBAIOT HOBBIE AJis CeOs
3HAHMUS, YUYUTENb KOPPEKTUPYET X0 BBIIIOJIHEHUS paOOThI.

4, O0o01menne  pe3ysibTaTOB:  ydamuecs  O0OOMIAIOT  TOJYYCHHYI0  HHGOpPMAIHIO,
(bopMyIUpPYIOT BBIBOABI U 0(GOPMIISIOT MaTepual [yl IPyNInoBON IPe3eHTALNH.

5. IIpe3enTanus (OTYeT KaxAOW TPYNIbl WIM YYEHHMKA OCYHIECTBIIAETCS IO OKOHYaHHU
MIPOEKTA).

6. OueHka pe3yabTaTOB NMPOECKTHOW JEATEIBHOCTH M TOJIBEACHUE MTOTOB: KaXXIbId YYEHUK

OIICHMBAET XOJ U Pe3ylbTaT COOCTBEHHOH NEATENLHOCTH B TpyIIe, Kaxaas padodas Ipylma OIEHUBAET
JESATENBHOCTh CBOMX YYaCTHUKOB; YYUTEIb OLEHUBAET JIEATEIBHOCTh KAXKJIOTO YYEHHKA, OJABOJUT MTOTH
MIPOBEJIEHHON yyalllUMHCS pabOThl, OTMEYAET YCIIEXH KaXJI0TO.

BbIMyCKHUK HAYYUTCS:

J IJIAHUPOBATh U BBIMOJIHATH Y4eOHOE HCCIeIOBaHUE U YUEOHBIM MPOEKT, UCIOIb3Yys MOJIENH,
METO/IbI U MIPUEMBI, aJIEKBaTHBIE HCCIEAYeMOM mpobiieme;

J BBIOMPATH U UCIIOJIb30BaTh METO/IbI, PEJIEBAHTHBIE pacCMaTPUBAEMOi MpolieMe;

J pacrno3HaBaTh U CTaBUTh BOMIPOCHI, OTBETHl Ha KOTOpPHIE MOTYT OBITH MOJyY€HBI MYTEM

Hay49HOTO MCCIIEOBaHUS, OTOMPATh aJCKBAaTHBIC METOIbl CCIICI0OBAHUs, (POPMYIUPOBATHh BBHITEKAIOIINE U3
HCCIIEI0BAHNS BBIBOJIBI;

° HCIIOJIb30BaTh TaKME MaTEMaTHYCCKHE METOJbI U TIPHEMBI, KaK aOCTpaKIus U Hacau3alius,
JI0Ka3aTelIbCTBO, JI0OKA3aTebCTBO OT IPOTUBHOTO, JIOKA3aTEIbCTBO IO AHAJIOTHH, OIPOBEPXKEHUE,
KOHTPIIPUMED, UHIAYKTUBHBIC U JCTYKTUBHBIC PACCYK/ICHHUS, IOCTPOCHHUE U UCIIOJTHEHHUE AJITOPUTMA;

° WCIIOJb30BaTh TaKHE €CTECTBEHHOHAYYHBIC METOIbl W TIPHEMBI, KakK HaOJroIeHue,
IMOCTAHOBKA  MPOOJIEMBbI, BBIABMIKCHUE  «XOPOIIEH THUMOTE3bl», OKCIEPUMEHT, MOJCIHPOBAHUE,
TeopeTuyecKkoe 000CHOBaHKE, YCTAHOBJICHNE TPAaHUI] IPUMEHUMOCTH MOJICIH/TEOPHH;

° WCI0JIb30BaTh HEKOTOPHIE METOJbI MOJy4eHUs 3HAHHM, XapaKTepHbIe Ui COLMAIbHBIX U
HUCTOPUYECKUX HAyK: I[IOCTaHOBKAa MpOOJEeMBbl, OINPOCHI, ONUCAaHUE, OOBSICHEHHE, HCIOJIb30BaHHE
CTATUCTUYCCKUX JIAHHBIX, HHTEPIIpETaus (pakToB;

° SICHO, JIOTUMHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHsI, UCIOJIb30BaTh S3BIKOBBIE CPECTBA,
aJieKkBaTHBIE 00CyXKaaeMoii mpodieme;

° OTIMYaTh (PaKThl OT CY)KIEHHUI, MHEHHI U OI[EHOK, KPUTHUYECKH OTHOCUTHCA K CYKIECHUSM,
MHEHHSIM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS;

° BHUJIETb 1 KOMMEHTUPOBATh CBA3b HAYYHOTO 3HAHUS M LEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYKJIEHUH MPU MOJIyY€HUH, PAaCIPOCTPAHEHNUU U TPUMEHEHUN HAYYHOTO 3HAHMUS.



Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUUMbCA?

J CamMoCmosimenvbHo  3a0yMbl8amb,
VUeOHbIL U COYUATbHBIL NPOEKM,
[ ]

nianupoeanib U  6blNOJIHAMb y’i€6H0€ LlCCJZ€006(lHZ/l€,

ucnojlibzoeambs 0026101{)/, o3apeHue, uRmyuyuro,

L4 ucnobzoeams HexKoniopbvle Memoobl noJjiy4erus 3HaHMIZ, XxapaxkmepHbole 0ns COYUATIbHbIX U

ucmopu4ecKux HayK. auKkemupoesarue, ModeﬂupoeaHue, NOoUucCK ucmopuldeckKux 06pa3u06;

L4 ucnoivbzoeams HeKomopble npuembpl xydoofcecmeeHHoeo NO3HARUA Mupa.: YerocmHoe
0m06defC€Hu€ mupa, 06pa3HOCH1b, xydomcecme‘eHHblL? 6blMblCEN, Op2aAHUYeCKoe eOUHCMBO 061/0;820,

0C0OeHH020 (MUNUYHO20) U OUHUYHO20, OPUSUHATIBHOCb,

L4 yenenanpasieHHo U OCO3HAHHO paszeueams Cc60U  KOMMYHUKAMUBHbLE CI’ZOCO6HOCWlu,
oceauedms HOBble s3blKO6ble cpedcmea;

L4 OCO3HAeBAMmMb C60IH0 OMBENCNEEHHOCNb 34 docmoeepuocmb NoJlYy4€HHbIX 3HCZHI/H/7, 3a Kaiecmeo
6blNOJIHEHHO20 npoeKkma.



TEMATHUYECKHUMA ILJIAH

Ienesbie npuopurtersl Bocnutanus 1iass COO:
co3/1aHue ONaronmpHUATHBIX YCIOBHUH Uil MPUOOPETEHUS IIKOIBHUKAMU OIBITA OCYHIECTBICHHUS COIMAIBHO
3HAYUMBIX A€l

1.
2.
3.

o o

©

OTIBIT JIEJI, HANPABJICHHBIX HA 3a00Ty O CBOEH CEMbE, POJHBIX U OJIU3KHUX;

TPYAOBOM OTIBIT, OIBIT Y4aCTHUS B POU3BOJICTBEHHON NTPAKTHUKE;

ONBIT J€J, HAIPABJIICHHBIX Ha IOJIb3y CBOEMY POJHOMY TOPOJY WJIM CEly, CTpaH€ B LEJIOM, OIBIT
NESITEILHOTO BBIPAKEHHSI COOCTBEHHOM TPayKJaHCKOMW MO3UIINY;

OIIBIT IPUPOIOOXPAHHBIX JET;

OTIBIT Pa3pEIICHHUS BOSHUKAOIINX KOHQIMKTHBIX CUTYAIlUH B IIKOJIE, I0OMa WU HA YITUIIE;

OTIBIT CaMOCTOSATEIHFHOTO MPUOOPETEHUS] HOBBIX 3HAHUM, MPOBEACHUS HAYYHBIX HCCIIEIOBAHHUM, OIBIT
MPOEKTHOM ACSATEIbHOCTH;

. OIIBIT M3Y4YCHHA, 3allUTBl U BOCCTAHOBJICHHA KYJIBTYPHOIT'O HACJICAWA YCIOBCYCCTBA, OIBIT CO3JaHUA

cOOCTBEHHBIX IPOU3BEICHUI KYIbTYpPbI, ONBIT TBOPUECKOIO CAMOBBIPAKECHUS;

OTIBIT BEJICHUS 37I0POBOTO 00pa3a »KU3HHU U 3a00THI O 3JI0POBBE APYTUX JIFOICH;

OIBIT OKAa3aHWs IMOMOIIH OKpPYXXAroUIuM, 3a00TBl O MAaJbIIIAX WIHA ITOKMJIBIX JIIOIAX, BOHOHTepCKI/Iﬁ
OIIBIT;

10. omeIT caMOITO3HAHUSA H caMOaHa/In3a, OIIBIT COLOWAJIBHO MPUCMIIEMOTO CaMOBLBIPAXKCHUA U

camopeanu3alui.
Ko dopMupyeMble JJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3/iesioB U ecrpo | COLMAITBHO 3HAUMMBIE (mudpoBsIe)
n/n TeM NMPOrpaMMbl YACOB U HEHHOCTHbIE oOpa3oBaTe/ibHbIE
oTHOIIeHUs (Ne) pecypcbl

Pazgen 1. PU3NKA U METOJAbI HAYYHOI'O ITO3HAHMUSA

Hroro 1o pasaeny | 2 ]1,23,4,9,10 | https://m.eds00.ru/7f41bf72
Pazgen 2. MEXAHUKA
Hroro mo paszaeny ’ 18 ‘ 2,7,9, 10 | https://m.edsoo.ru/7f41bf72
Pazgen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJINHAMMKA
Hroro o paszgeny ’ 24 ‘ 3,4,5,6,7 ‘ https://m.edsoo.ru/7f41bf72
Pazngen 4. QJJIEKTPOJIMHAMUKA
Hroro mo paszaeny 22 4.5, 6,8,9, 10 https://m.edsoo.ru/7f41bf72
Pe3epBHOE Bpemst 2 1,2,3,45,6,7,8,9 https://m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO 68
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IMOYPOUYHBIN IIVIAH (KTII)

Ne Jdomamnee
Hara Tema ypoka
n/n 3aJaHue
1 02.09 ®dwusuka — Hayka o npupoje. Hayunbie MeTo1bI TO3HAHUS Bresiene
OKPYKAIOIIEro MUpa
03.09 Ponb 1 MecTo (pusnku B GOpMHPOBAHUU COBPEMEHHON HAYYHOU T NR—
2. KapTUHBI MUPA, B IPAKTUYECKON ACITEITLHOCTH JTFOICH.
JuarnocTuyeckasi KOHTPOJIbHasi padoTa vatepual
3 09.09 Mexanndeckoe nBmkeHue. OTHOCUTEIHFHOCTh MEXaHUIECKOTO §1 3
' nerxkerus. [lepemenienne, CKOpOCTh, YCKOPEHHE ’
4 10.09 PaBHOMEpHOE MPSMOTMHEWHOE JBIKEHHE §4
5 16.09 PaBHOYCKOpEHHOE TPSMOJIMHEWHOE JBHKEHHE §8-10
6. 17.09 CBoOotHOE TTajieHre. Y CKOpeHre CBOOOTHOTO TaCHHUS KOHCIEKT
7 23.09 KpuBonuneiiHoe nBmxeHue. [[BrkeHne MaTtepralbHOM TOUKH TIO § 15
OKPY>KHOCTH
8 24.09 [Tpuniun otHocuTenbHOCTH ["anunes. MHepuaibHble CUCTEMBI §18 20
' otcuera. [lepBbrit 3akoH HproToHA ’
9 30.09. Macca Tena. Cuna. [Ipuanun cynepmno3unuu cui. Bropoii 3akon §19 21
) HproToHna a1 MatepuaibHOW TOYKH '
10. 01.10 Tperun 3akoH HproTOHA 117151 MAaTEpHAIBHBIX TOUYEK § 24
11 07.10 3akoH BceMupHoro Tsrotenus. Cuna tsokectu. [lepBas §28
KOCMHUYECKasi CKOPOCTh
12. 08.10 Cuna ynpyrocrtu. 3akoH 'yka. Bec tena §33 34
13 14.10 Cuna tpenus. Koahdunuent tpenus. Cuiia COnpoTUBICHUS MTPU § 36
JBUKEHHUH TeJa B )KUAKOCTH WM rase
15.10 [TocrymarenbHOE 1 BpanaTeIbHOE IBUYKEHHUE a0COIIOTHO
14. TBEPOTO Tena. MomeHT cuibl. [1nedo cunbl. YcinoBus § 16,51
PaBHOBECHS TBEPAOTO TeNa
21.10 NMiynsc MaTepuanbHONM TOUYKU, CUCTEMbl MAaTEPUATbHBIX TOYEK.
15. WMiynsc cuiibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE 838
JIBUKCHHE
22.10 PaboTa u MmomHOCTh cuibl. KuHeTHYecKas sHeprus
16. MarepuaibHO Touku. Teopema 00 H3MEHEHHH KHHETHYECKOM 840,41
SHEPrUu
05.11 [TorenunanesHas sHeprus. [loTeHnManbHas SHEPTUs YIPYTro
17. neopMHUpoBaHHOW NPYKUHBIL. [loTeHIIManbHAs SHEPTUS Tena 8§43, 44
BOJIM3U TIOBEPXHOCTH 3eMIIH
11.11 [ToTeHnManpHBIE U HEMOTEHIIUAIbHBIE CUIIBL. CBSI3b pabOTHI § 45
18. HEMOTEHIIUATBHBIX CUJT C U3MEHEHHEM MEXaHUYECKOW dHEPrHH ’
CUCTEMBI TeJI. 3aKOH COXPAHEHUS MEXaHUYECKOW PHEPTHH KOHCTIEKT
12.11 JlaGopatopHas padora Ne 1 «VccnenoBanue cBs3u paboThI
19. CHWJIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTuu Tella Ha puMepe c. 416

PACTAKCHHUA PC3UHOBOI'O KI'yTa»




20 18.11 KonTpoabHnas padora no teme Ne 1 «Kunemaruka. Jlunamuka. Pasparounsrit
] 3aKOHBI COXPAaHEHHsI B MEXaHUKE MaTepua
21 19.11 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH. § 56. 58
] Bpoynosckoe neuxenue. Auddysus ’
22 25.11 Xapakrep ABUKEHUS U B3aUMOJCHCTBUS YaCTUL] BEILIECTBA. § 59
) Mojenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIBIX TEI
23 26.11 Macca monekyn. KommmuectBo BemniectBa. [ToctostHHas ABoTaapo KOHCIEKT
24 02.12 TennoBoe paBHoBecue. Temmepatypa u e€ nuzmepenue. [llkana § 62
] temrieparyp Llenscus
o5 03.12 Wneanphsiii raz B MKT. OcHoBHOe ypaBHenue MKT § 60
09.12 AOGcouroTHas TeMITepaTypa Kak Mepa CpeHel KWHETHYeCKOU
26. SHEPTHHU JABKEHHS MOJIEKYNI. Y paBHeHUEe MeHieneeBa- 8 63, 66
Kitaneiipona
27 10.12 3akoH JlanpToHA. ["a30BbIE 3aKOHBI § 68
28 16.12 JladopaTopHas padora Ne 2 «MccnenoBanne 3aBUCUMOCTH . 419
' MEKy ITapaMeTpaMu COCTOSIHUS PA3PEKEHHOTO ra3a» ]
29 17.12 N3omnpornieccrl B uaeabHOM rase u ux rpaguyeckoe Pasngarounsrit
' MIPEACTABICHUE Marepuan
23.12 BHyTpeHnHss sHEprusi TepMOAMHAMUYECKOW CUCTEMBI U CIIOCOOBI
30. e¢ m3meHeHus. KomndecTBo TermioTsl ¥ padoTta. BHyTpeHHss 879,80
SHEPrusi 0THOATOMHOTO UJEaIbHOTO raza
31 24.12 Buael Tenonepenauu § 82
30.12 VY aenpHas TEIIOEMKOCTh BeliecTBa. Konrm4ecTBO TEMIOTH IpH
32. . Kouncnekr
Terionepenade. AanadaTHbIN mpoiecc
33 12.01 [TepBbIii 3aKOH TEPMOJMHAMUKH U €T0 IPUMEHEHHE K § 84
' M30IIpoIIeccam
34 13.01 HeoGparumocTth mporieccoB B mpupoe. Bropoii 3akon § 87
) TEPMOIMHAMUKHI
35, 14.01 [Mpunnumn nevicteust u KI/ TerioBoii ManmuHbI § 88, c. 288
36. 20.01 Huxn Kapno u ero KITJ] § 88, c. 290
37 21.01 Dkonorudeckue npoodnemsl Termiodnepretuku. IPOEKT § 88, ¢. 291
38 27.01 O6o6maromuit ypok «MounekynspHas ¢puznuka. OCHOBBI PaznmaTounsrit
' TEPMOTUHAMHUKIY MaTepuan
39 28.01 KonTpoabnas padora Ne 2 no teme «MouekynsipHas (pu3uka. Pa3naTounslii
' OCHOBBI TEPMOJIUHAMUKI MaTepuan
40 03.02 ITapooGpazoBanue u KoHAeHcaus. VicnapeHue u KumnexHue §82
a1 04.02 AOCOMIOTHAS U OTHOCUTETbHAS BIAKHOCTh BO3yXa. § 71-73
' Hacsiennsii nap
10.02 TBépnoe Teno. Kpucramnuueckue u amopgHbie Tena.
42. AHU30TpOINS CBOMCTB KPUCTAILIOB. JKHIKNE KPUCTAILIBI. 8§78

COBpeMeHHLIC MaTCpHraJibl




11.02

IInaBiaenue u KpucTajlyin3anus. VY aenpHas TemiaoTa MaBiICHUS.

43. §82,c.271
Cybnumarust
a4, 17.02 YpaBHeHHE TEIUIOBOTO OaaHca §82. c. 272
45, 18.02 DnekTpuzaius Tei. DINeKTpUIeckuu 3aps. J(Ba Buga § 90, . 301
AIIEKTPUYECKHX 3apsI0B
16, 24.02 [IpoBOHUKY, AUANEKTPUKH U MOJIYIIPOBOJIHUKH. 3aKOH § 90. ¢. 299
COXpPAHEHUS JIEKTPUYECKOIO 3apsiia >
47, 25.02 B3aI/IMo;[eH“CTBI:Ie 3apsioB. 3akoH Kynona. Toueunsri §91
AIIEKTPUUYECKHUH 3apsiT
48 03.03 Hanpspk€HHOCTD 37K TpHYecKOTo NoJist. [I[puHIUI cyrneprno3uiium § 94-96
' AJIEKTPUYECKUX NToJIer. JIMHNN HAnpsIAKEHHOCTH
19, 04.03 Pabora cun anekrpocrarudeckoro moss. [Torernman. PazHoCTh § 99-101
MTOTEHINAJIOB
50, 10.03 [TpoBOAHMKY W AUDIIEKTPUKH B AIEKTPOCTATUYECKOM TIOJIE. KoHCIeKT
JlmanekTprdeckasi pOHUIIAEMOCTh
51 11.03 OnexrpoeéMkocTs. Konnencatop § 103
52 17.03 JladopaTopHnas pa6ora Ne 3 «3mepeHue 31eKTpoEMKOCTH Pazngarounsrit
KOHJICHCATOpa» MaTepHua
53, 18.03 DNeKTPOEMKOCTh TIOCKOTO KOHJIEHCATOpa. DHEPIusl § 104
3apsHKEHHOTO KOH/IEHCATOpa
24.03 [IpuHIMN NEHCTBUS U MPUMEHEHHE KOHIEHCATOPOB,
54 KOITUPOBAJILHOTO ariiapara, CTPYHHOTO TpUHTEpa. KOHCIEKT
DNEeKTpOCTATUYCCKAs 3alIUTa. 3a3eMJICHUE MIEKTPOIPUOOPOB.
MMPOEKT
25.03 DIEeKTPUYECKUM TOK, YCIIOBHS €T0 CyliecTBOBaHMs. [locTOSHHBIN
55. tok. Cmita Toka. Hampsixkenue. Conpotusiienne. 3akon OMa Jyist 8§ 106, 107
ydJacTKa [enu
07.04 [TocnenoBarenbHOE, TapaAJICIBHOE, CMEIIAHHOE COSTUHEHNE
56. poBoAHUKOB. JIaGopaTopHasi padora Ne 4 «/3ydeHue 8108, c. 420
CMEIIAaHHOTO COSMHEHHSI PE3UCTOPOBY
08.04 PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoyrs-
57. § 110
Jlenna
14.04 3akon OMa 17151 IOJIHOM (3aMKHYTO) JIEKTPUUECKON IETH.
58 Kopotkoe 3ambikanue. JlaGopaTopHasi pagora Ne 5 «M3mepenne | 8 111, 112, c.
' ANEKTPOABHIKYILEH CHIIBI ICTOYHHMKA TOKA U €r0 BHYTPEHHETO 422
COTIPOTHUBJICHUS»
59 15.04 DIIEKTPOHHAsA MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh §114. 115
' COMPOTHBIICHUSI METAIJIOB OT TeMIieparypbl. CBEpXIIPOBOIUMOCTD ’
60. 21.04 DNEeKTpUUECKUN TOK B Bakyyme. CBONCTBA AIIEKTPOHHBIX ITyYKOB §118
61 22.04 [TomynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAS IPOBOJUMOCTb. § 116
' CporictBa p—N-niepexona. [TomynpoBoJHHKOBBIE TPUOOPHI
62 28.04 DNEKTPUUYECKUN TOK B PACTBOPAX U pacIIaBax dJIEKTPOIMUTOB. § 119
' DNEKTPOTUTHYECKAs TUCCOIUAIUS. DIEKTPOIIN3
63 29.04 OnexTpuueckuii TOK B razax. CaMOCTOSATENbHBIN U § 120
' HECaMOCTOATENbHBIN pa3paa. Mousnus. [imazma
64. 05.05 DnexTpuydeckrue mpuOOphI U YCTPOMCTBA U UX MPAKTUIECKOE KoHeIeKT

npumenenue. [lpaBuna Texuuku 6ezonacHoctu. IPOEKT




65. 16.05 O0600manmuil ypok «IEKTPOTTHAMUKAY Pa3nmaTounsiit
MaTepHua

66. 12.05 KonTtpoabsnas padora Ne 3 1o reMe «JIEKTPOCTATUKA. Pasparounsrit
IToCTOSIHHBIN 3IEKTPUYECKUN TOK. TOKM B pa3iIMYHBIX CpPEelax» Marepuan
67 13.05 nggliizzny}fﬁ;ﬁ I(()aio&ualomnn YPOK I10 TEME KOHCIEKT
68. | 19.05 PesepBHeIi ypok. O6o0marommii ypok mo remam 10 kiacca Koncnekr
69. | 20.05 PesepBHeIit ypok. O6o0maromuii ypok o temam 10 kiracca Koncnekr
70. | 26.05 PesepBHeIit ypok. O6o0maromuii ypok o temam 10 kiracca Koncnekr

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJIMYECKOE OBECITEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

@muka : 10-if kmacc : 0a3oBbId W yrmyOn€HHbBIA ypoBHH : ydeOHuK / [.5l. Mskumes,
b.b. byxosue, H.H. Corckuii; mon pea. H.A. IlapdenrseBoir. — 1ll-e wm3m., crep. — Mocksa :
[Ipocsemenune, 2024. — 432 c. : w1 — (Kimaccuueckuii Kypc).

METOANYECKHUE MATEPHAJIbBI JJIA YUUTEJIA

Pabouas mporpamma

Y4eOuux

COopHuk 3a1a4 o (puznke

Terpanp m1s mabopaTopHBIX paboT
[Toypounsie pa3zpaboTku
CamocrosiTelbHbIE U KOHTPOJIBHBIE Pa0OTHI

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Oopa3oBaTenbHbIe JIAT(HOPMBI
1. Vumepcurerckas miatdgopma OpenEdu (https://openedu.ru)
2. Owuswuka Ha miardopme Khan Academy(https://ru.khanacademy.org/science/physics)

Be0-caiiThl ¢ y4eOHBIMU MaTepUaJIaMu
1. ®wusuxka.py (https://www.fizika.ru)
2. ®usuka ms Beex (https://fizika-dlya-vseh.ru)
3. Caiit «®usuka B mkose» (https://www.physicsschools.ru)

OnuaifH-TpeHakepbl 1 HHTEPAKTHBHbIE NPUJI0KEHH S
1. PhET Interactive Simulations (https://phet.colorado.edu)
2. GeoGebra (https://www.geogebra.org)



