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MNOACHUTEJBHASA 3AIINCKA

Copepxanue mporpamMMmbl 1o (U3MKE HaMpaBlIeHO Ha (OPMHUPOBAHME €CTECTBEHHOHAYUYHOMN
KapTuHBl Mupa oOydaromuxcs 10—11 kimaccoB npu o0ydeHnn ux ¢u3umke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-/IeSITeIbHOCTHOTO moaxoa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, TMPEJAMETHBIM M METalpeIMETHBIM pe3ylibTaTaM OOydYeHHUs, a TaKxKe
YUUTBHIBAET HEOOXOAMMOCTh pealM3allid MEXKIPEIMETHBIX CBsA3el (U3UKH C eCTeCTBEHHO-HAYyYHBIMU
y4eOHbIMH TIpeMeTaMu. B Hell onpenensioTcs OCHOBHBIC IIENM M3Y4eHUs (U3UKM HAa YPOBHE CPEIHErO
oOmiero  oOpa3oBaHus, IUIAHUpPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (GU3MKH:  JUYHOCTHBIEC,
MeTarpeIMeTHbIC, IpeAMETHbIE (Ha 6a30BOM ypOBHE).

Pabouass mporpamma mo d¢usuke mis 10 «B» kiacca cocraBjieHa Ha OCHOBE CIICIYIOITUX
JIOKYMEHTOB:

) OenepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccwuiickoii
Odenepanun» ¢ yu€ToM M3MeHEHHH, BHeCEHHBIX [Ipukazom MwunnpocBemenus ot 31.07.2020 Ne 304 (B
penakuuu ot 25.12.2023 Ne 685-D3).

J Ob6unactHoil 3akoH «O06 oOpa3oBanuu B PocroBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penaknuu ot 05.08.2024 Ne 157-3C).
J [Ipukaz Munnpocsenienuss «O0 yrBepxneHun [lopsaka opraHM3aii ¥ OCYIIECTBICHHS

00pa30oBaTeNnbHOI 1eATeNbHOCTH M0 OCHOBHBIM 00I111€00pa30BaTeIbHBIM IporpaMmaM — 00pa3oBaTeIbHbIM
IporpaMMaM HadaJIbHOTO OOIIero, OCHOBHOTO OOIIEro M cpenHero oomero oopazoBanus» ot 22.03.2021 Ne
115 (B penakuuu [IpukazoB Munnpocsemmenus Poccun ot 11.02.2022 Ne 69, ot 07.10.2022 No888).

. [Tpuka3 MunucrepctBa mnpocBemenus P® ot 21.09.2022 Ne 858 «OO0 yTBep)AeHHUH
denepanbHOrO mepeyHss YYEeOHHMKOB, ONMYIIEHHBIX K MCIONBb30BAaHUIO IPH PEATH3alUd  HMEIOIIHX
rOCY/IapCTBEHHYIO aKKPEAUTALUI0 00pa30BaTeIbHBIX MPOTpaMM HadajibHOrO OOIEro, OCHOBHOTO OOIIEro,
cpeaHero ooOmero o0pa3oBaHUsl OpPraHU3ANMSIMH, OCYIIECTBISIONIMMUA O0pa30BaTEIbHYIO NEATEIbHOCTh U
YCTaHOBJICHHSI TPEICIBHOIO CpOKa HKCIONb30BAHUS HUCKIIOYEHHBIX Y4YEOHUKOBY» C H3MEHEHHSIMH,
BHECEHHBIMU TpHKa3zamMu MuHucTepcTBa npocsemenns Poccmiickoit ®eneparmm ot 23.07.2023 Ne556
(3apeructpupoBan MunucrepctBoM toctuuun PO 28.07.2023 Ne74502), or 21.02.2024 Nell9
(3apeructpupoBan MunuctepctBoM toctunmu  P®  22.03.2024 Ne 77603) u 21.05.2024 Ne347
(3apeructpupoBan MunuctepctBoM rocturu P® 21.06.2024 Ne 78626).

o [Tpuka3 MunuctepcrBa mnpocsemenuss PO or 18.07.2024 Ne 499 «O6 yTBepxkaeHUU
denepaabHOTrO MepeyHs IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIICHHBIX K WCIIONB30BaHUIO MPH
peanu3aly HMMEIOLUMX TOCYIapCTBEHHYIO aKKpeIuTalMio oO0pa3oBaTeNbHBIX HPOrpaMM HA4yalbHOTO
00111eT0, OCHOBHOTO OOIIET0, CPETHETO 00IIETO 00pa30BAHUSI.

J [Tpuxa3z MunucrepcrBa I[IpocBemenus Poccuiickoit @enepanuu ot 12.08.2022 Ne732 «O0
YTBEPXKJICHUH (eepaJbHOrO TOCYIapCTBEHHOIO 00pa3oBaTelbHOrO CTaHJIapTa CpexHero oOIiero
00pazoBaHUs».

. [Tpuka3z Munnpocsemnieanss Poccuu ot 18.05.2023 Ne 371 «O06 yrBepxaeHnn (enepanbHOM
o0pa3oBaTenbHON MPOrpaMMbl CpeTHET0 O0IIero o0pa3oBaHuss» ¢ u3MeHeHusiMu OT 1 ¢eBpans 2024 r. Ne
62 u 19 mapta 2024 r. Ne 171.

o Metoauueckre pekoMeHmanmn «CrcTeMa OIEHKH JIOCTHKEHUH TUIAHUPYEMBIX TPEIMETHBIX
pe3yJIbTaToOB OCBOCHUS yueOHOro npeamera «Dusukay (2023).
o Konnenmus npenonaBanus yueOHOro mpeaMera (pu3nka B 00pa3oBaTeIbHBIX OPTaHU3AIMIX

P®, peanusyronmx ocHOBHBIE 001e00pa3oBaTeNibHblEe MporpamMmsbl (yTBepxkaeHa permienueMm Koseruun
Munucrepcrsa [Ipocsemenus PO nportokon ot 3 nexabpst 2019 r. Ne [1K-4BH).

J @enepanbHas paboyasi mporpaMma BOCHHTaHUS Al 00I1e00pa3oBaTeIbHBIX OpraHU3alui
(omoOpena pemieHueM QenepaabHOTO Y4eOHO-METOAMYECKOro OO0BhEeIUHEHUs o 00IeMy oOpa3oBaHHUIO,
npotokos ot 23 uronst 2022 1. Ne 3/22).

. [TocTanoBnenne ['J1aBHOTO TOCYIapCTBEHHOTO CAaHUTAPHOrO Bpada Poccuiickoit denepannn oT
28.09.2020 1. Ne 28 "OO yrBepxkaenun canutapHbeix npasun CII 2.4, 3648-20 "CanurapHo-
SMUJEMHUOJIOTNYECKHE TPEOOBAHUS K OPraHU3aLMsIM BOCITUTaHUS U 00ydEHUs], OTJbIXa U 03J0POBJICHUS €Tl
u Mononexu" (3apeructpupoBad MunucrepctBoM roctuin PO 18.12.2020 Ne 61573).



. ITocTanoBienne ['J1aBHOTO TOCYIapCTBEHHOTO CAaHUTAPHOrO Bpada Poccuiickoit denepannn oT
28.01.2021 Ne2 «O6 ytBepxknennn CaunlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI U TPeOOBaHUS K
obecrieuennto Oe3omacHOCTH M (MJIM) OE3BPEIHOCTH ISl 4eloBeKa (HaKTOPOB Cpenbl OOWUTaHUS» C
n3meHeHusiMu ot 30.12.2022.

J OcHoBHas oOpa3oBaTenbHas NpOrpaMMa CpeaHero oO0mero oOpa3oBaHUS, YTBEPKAEHHAsS
npukazom aupekropa ot 31.08.2024 Ne 444,

. Yueonni mmaH MAOY «Jlunerr Ne 11» nHa 2024-2025 y4eOHBIH TOH, YTBEpKIAEHHBIN
npukazom aupekropa ot 31.08.2024 Ne 444,

. [Tonoxenne o paboueit mporpamme MAOY «Jluneir Ne 11», yTBepkI€HHOE NpPUKA30M
mupextopa ot 20.08.2024 Ne 380.

J Kanennapueiii yueOnbiii rpapux MAOY «JIumeir Ne 11» nma 2024-2025 yueOHblil TOA,
YTBEPKIEHHBIN NpHrKa3zoM gupektopa oT 29.08.2024 Ne 418.

Peanuzanus JloHCKOro pernoHaJbHOTO KOoMIioHeHTa (/[PK) mpoucxoIuT B TE€YEHHE TOa B TEMax
MPOrpaMMbl, KOTOpbIE MO COJEPKAHUIO COOTHOCATCS ¢ peruoHanbHoi Tematukou (10-12% ot obuiero
KOJIMYECTBA YaCOB).

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA»

du3nka Kak Hayka o HanboJsee o0IIMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KaUeCTBE yUeOHOIo peaMeTa
B IIIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAJ B CHUCTEMYy 3HaHUU 00 okxpyxatomeM mupe. LIkonbHBIA Kypc
GU3UKN — CUCTEMOOOPA3YIOIIMI /17151 €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEIMETOB, IOCKOIbKY (pHU3UUYECKHE
3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SBJICHUN, U3yUaeMbIX XUMHUEH, Onooruei, puzndeckoi reorpadueit
U acTpoHoMHel. Mcronb30BaHMe M aKTUBHOE NMpUMEHEHHe (U3NYECKUX 3HAHUI ONpenenseT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOTyYSHHS
HOBBIX MaTe€pHajoB C 3aJaHHBIMH CBOMCTBaMHM U Jpyrux. VzyueHue (u3MKU BHOCUT OCHOBHOW BKJIA[ B
(dopMHpOBaHNE €CTECTBEHHOHAYYHOW KapTUHBI MUpa 00ydaromuxcs, B GopMupoBaHHe YMEHUN TPUMEHSTh
HAYYHBIM METOJ] MO3HAHUS ITPH BHITOJIHEHUN UMHU YY€OHBIX UCCIIEOBAHUI.

B ocHOBy kypca ¢u3MKu 1Sl ypOBHS CpeAHEro oOLIero o0pa3oBaHus MOJIOKEH Psil UAEH, KOTOpbIe
MO’KHO pacCMaTpUBATh KAaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUY C HEM KypcC SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJAEPKUT
MaTepHal U3 BCeX pa3zienoB (PU3MKH, BKIHOYAET KaK BOIPOCH! KIACCHUECKOI, TaK M COBPEMEHHON (PU3HUKH.

Hoesn cenepanuzayuu. B cooTBercTBUM C HeW MaTtepuan Kypca (U3MKH OOBEIWHEH BOKPYT
¢usndeckux Teopuil. Benymmm B Kypce siBisiercss GopMHpOBaHKE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanuzanus npeArnonaraeT MCMOIb30BaHHE T'yMaHUTapHOTO
noTeHuuana GpU3n4eckoi HayKu, OCMBICIEHUE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKMMHU POOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3MKn mpeanonaraeT 3HakOMCTBO € IIUPOKUM KPyroM
TEXHUUYECKUX U TEXHOJIOTMYECKHUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peannsyeTcsl MOCPEICTBOM BBEACHUS AJIEMEHTOB COJEpPKaHUS, MOCBAIIEHHBIX
9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C PAa3BUTHUEM TEXHUKHU M TEXHOJIOTHH, a
Tak)ke 00CYKAeHHsI MPoOIeM parliOHaILHOTO PUPOIONOIB30BaHUS U SKOJIOTHYECKON OE30MacCHOCTH.

CrepKHEBBIMH JIEMEHTaMU Kypca ()M3MKH Ha YPOBHE CPEIHEro OOIIero oO0pa30BaHUS SBISIOTCS
¢duznueckue teopun (hopmMupoBaHHe IPEICTABICHUN O CTPYKTYpe MOCTPOCHUS (HUBUUYECKON TEOPUH, POIIH
(GyHIaMEHTANBHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O IMPHUPOJE, T'paHHIAX
NPUMEHUMOCTH TEOPUH, 171l OTIMCAHUsl €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CuCTeMHO-IeSTETbHOCTHBIM TOAX0A B Kypce (U3MKM pealn3yercs MNpexJae BCero 3a CuéT
OpraHM3aIKi SKCIEPUMEHTAIbHON NIeATeNbHOCTH oOydatomuxcs. J[ins 6a30Boro ypoBHS Kypca (GU3MKU —
9TO MCIIOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB M J1a0OpaTOPHBIX padoT,
KOTOpBIE B NporpamMme no (u3uke OObEAUHEHBI B OOHIMI CHUCOK YUYEHHYECKHMX HPAKTHUECKHUX padoT.
Boienenne B yKka3aHHOM TMepedyHE J1a0OpaTOPHBIX pPadOT, MPOBOAWUMBIX JUISI KOHTPOJS M OIICHKH,
OCYILECTBIISICTCS. YYaCTHHUKAaMH 00pa30BaTENbHOIO MPOLECCa UCXOAs U3 OCOOCHHOCTEH IUIAHUPOBAHMS U
ocHamieHusi kabuHera ¢usuku. Ilpu sTOoM oOecneumBaeTcs OBJIaJCHHE OOYYAIOUUMHCA YMEHHUSIMU



MMpOBOAUTL KOCBCHHBIC H3MCPCHUA, HCCICAOBAHUA 3aBUCHUMOCTEH (1)I/I3I/ILI€CKI/IX BCJIMYMH W IMOCTAHOBKY
OTIBITOB T10 TPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonpiioe BHMMaHHE YACIACTCSA PCHICHUTO paC‘IéTHLIX U Ka4YCCTBCHHBIX 3aaay. HpI/I 3TOM AJIA
pacuéTHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJla4M C ABHO 33JaHHON (PU3MUECKON MOEINbI0, T03BOJISIONINE
NPUMEHATh U3YyYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pas3ziena Kypca, TaK U HHTETPUPYS
3HAHUS U3 Pa3HbIX pazfenoB. [l KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIOTCS 3a/laHUsl HA OOBsICHEHHE
NpOTEeKaHUs (PU3MUECKUX SIBICHUH U MPOLECCOB B OKPYKAIOIICH JKU3HHU, TpeOyrole BeIOopa (Gu3ndecKoit
MOJIEJH JIJIsl CUTYallH NMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHHYECKOMY OOECIICUEHUIO
yueOHoro npoiiecca 6a30Bbli ypoBEeHb Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHUs TOJIKEH
U3y4aTbCs B YCIOBHSIX IMPEIMETHOTO KaOMHeTa (DU3MKH MM B YCIOBUSX HHTEIPUPOBAHHOTO KaOHMHETa
PEIMETOB €CTECTBEHHOHAYYHOT0 LKKIa. B kabunere Gu3nku 10MKHO OBITH HEOOXO0IMMOE 1a00paTOpHOE
000pyI0BaHUE /7Sl BBITOJHEHHS YKa3aHHBIX B MPOrpaMMe 1o (GU3MKe YUCHHUECKUX MPAKTUYECKUX PadoT U
JEMOHCTPALIMOHHOE 000pyA0BaHUE.

JleMoHCTpanmoHHOEe 00OpyJIoBaHuE (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHUHUMAIbHON
JOCTaTOYHOCTH U OO0ECIEeYMBAET IOCTAHOBKY IMEPEUYHCICHHBIX B MporpaMMe Mo (U3MKE KIHOYEBBIX
JEMOHCTPAIHA [T UCCIICAOBAHMS H3y4aeMbIX SBJICHUN U MPOLECCOB, YMITMPHUUECKUX U (DyHTaMEHTaIbHBIX
3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.

JIaGopaTtopHoe 0OOpyHOBaHUE Ui YYCHHYECKHX MPAKTUYECKHX padoT QopMmupyeTcss B BHIE
TEMaTHYEeCKUX KOMIUIEKTOB U oOecrednBaeTcs B pacuére OJHOTO KOMIUIEKTa Ha JABYX OOYyYaroUIMXCA.
TemaTnueckre KOMIUIEKTHI na6opaT0pHor0 O60py,I[OBaHI/I$[ MMOCTPOCHBI Ha KOMIIJICKCHOM HCIIOJIb30BAHUH
AQHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE LU(PPOBBIX
nabopaTopuid.

HEJU U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

OcCHOBHBIMU HEJIAMU U3YUCHUA (1)I/I3I/II(I/I B O6H.I€M O6p830BaHI/II/I SABJIAIOTCA:

. (dbopMupOBaHHE MHTEpEca U CTPEMJICHHUS OOYyJaromMXCs K HAyYHOMY H3YYEHHIO HPHUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE  TMpPEACTABIEHUH O HAyyHOM METOJe IMO3HaHUS U  (QopMHUpOBaHUE
UCCIIEN0BATENIBCKOIO OTHOUICHUS K OKPY/KAIOIIUM SIBIICHUSM;

. (dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KakK pe3yjabTaTa H3Y4YEHHs] OCHOB CTPOEHUs
MaTepuy U GyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

. dbopMupoBaHHE YMEHUI OOBSACHATH SBJIEHUS C MCIOJb30BAaHMEM (PU3NYECKUX 3HAHUU U
Hay4YHBIX JI0KA3aTEIbCTB;

. (dbopMupOBaHUE MPEJICTABICHUNA O posid (U3MUKHU JJISl Pa3BUTHS IPYIMX €CTECTBEHHBIX HAYK,

TE€XHUKU U TEXHOJIOTUH.

JlocTukeHne 3THX Iiesiell OoO0ecreunBaeTcsl pelieHHeM CIEOYIOIUX 33Jad B Ipolecce HU3y4eHHUs
Kypca (PU3UKH Ha YPOBHE CPETHETO OOIIET0 00pa3oBaHuUs:

. NpUOOpeTEeHNEe CHUCTeMbl 3HAaHUNW 00 O00muX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXAaHUKY, MOJEKYISpHYIO (PU3MKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (GU3HUKY U
3JIEMEHTHI aCTPOPU3UKY;

° (I)OpMI/IpOBaHI/IC yMeHI/Iﬁ NPUMCHATH TCOPCTUUCCKHUEC 3HAHUA IJIA 00BsICHEHHS (I)I/I3I/I‘-IGCKI/IX
SIBIICHHUI B mpupoac U A NPUHATHUA MIPAKTUICCKUX peIHeHI/Iﬁ B ITOBCEIHEBHOM KHU3HU,
° OCBOEHHE CII0CO00B pelICHUA pa3JIMYHBIX 3a7a4 C SIBHO 3aJlaHHOM (bI/I3I/I‘-ICCKOf/'I MOACIIBIO,

3a/1a4, TOJIPa3yMEBAIOIINX CaMOCTOSTEIBHOE CO37aHue (U3UYECKON MOJENH, aJeKBAaTHOW YCIOBHSIM
3a/1a4u;

° IIOHMMaHHEC (1)I/I3I/I'—ICCKI/IX OCHOB H IMPUHOUIIOB HeﬁCTBHﬂ TEXHUYCCKUX yCTpOﬁCTB n
TCXHOJIOTUYCCKUX MPOUCCCOB, UX BJIUAHUA Ha OKPYKAOMIYIO CPEAY,
° OBJIAZICHUC MCTOAAMU CaMOCTOATCIIBHOTO IINIAHUPOBAHUA W TMPOBCIACHHUA (1)I/ISI/I'-IGCKI/IX

HKCIIEPUMEHTOB, aHAINW3a W HMHTEpIpeTaluud HMHPOPMAaLUHU, ONpPEACTICHHUS JOCTOBEPHOCTH IOIyYEHHOTO
pe3yabTara;



. CO3JJaHME YCJIOBUHM [UIs Pa3BUTUS YMEHUN IPOEKTHO-UCCIEAOBATENIBCKOM, TBOPYECKOU
JESTEIIBHOCTH.

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

Ha m3yuenmne ¢usuku B 10—11 kiaccax OCHOBHOTO CpenHEro oOpa3oBaHUs Ha 0a30BOM YPOBHE B
yueOHOM Iane orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEZEIIO).

B 10 xmacce «B» B paMkax OpraHu3alid KOHTPOJS 3a peaju3alHell MporpaMMbl HCIIONb3YIOTCS
CIIEAYIOIIME BUIbI IMCbMEHHBIX PaboT: KOHTPOJIbHAs pabora (4), maboparopHas padora (5), mpoekr (3).

VYyebHas nporpaMma paccuuTana Ha 68 yacos.

Pabouas mporpamma no kypcy «®usuka» B 10 kimacce «By» cocTaBieHa B COOTBETCTBUU ¢ YUEOHBIM
IUTAaHOM, KaJeHJapHBIM y4eOHBIM Ipa)uKOM M pacrycaHueM yueOHbIX 3aHsaTHi Ha 2024-2025 yueOHblil ron
U peajim3yeTcs 3a 67 yacos.

Coxpamienre Ha 1 yac OCyIIeCTBICHO 3a CUET Pe3ePBHBIX YACOB, IPEYCMOTPEHHBIX IPOTPAMMOIA.



COILEP KAHUE YYEBHOTI' O IPE/IMETA «®PU3UKA»

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA

®u3suka — Hayka o npupoae. Hayunele MeTOIbI IO3HAHUA OKpYyXarouiero mupa. Posis sxcriepuMenra
U TEOPUH B IIPOLIECCE NO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (hU3HKeE.

MopenupoBanue (pu3nuecKux sBICHUNA W rmpoueccoB. Hayuneie runote3sl. @u3nuecKkue 3aKOHbI U
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Pone n MecTo (u3uku B GOPMHPOBAHUU COBPEMEHHOM HAyYHOW KapTHHBI MHpPA, B MPAKTUYECKON
JESATEIIBHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(GPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHUe. OTHOCHUTEIBHOCTh MEXaHUYEeCKOro JABmxkeHusa. Cucrema oTcyéTa.
Tpaexropus.

[lepemerienue, cCKOpoCTh (CpeiHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepUaIbHOM
TOUYKH, UX MPOEKIMH Ha OCH CUCTEMBI KoopAuHAT. Ci0’keHUE epEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpEHHOE MPSIMOJIMHEHHOE NBHKeHHe. [ paduku 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHS, MyTH U IEPEMEILICHUSI MATEPUAIIbHON TOUYKU OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOTHOTO MaieHusl.

KpuBonuneiinoe aBuxeHue. J[BUKEHHE MaTEpUAIBHOW TOYKHU IO OKPYXHOCTH C MOCTOSIHHOM I10
MOJIYJIF0 CKOPOCThIO. YTJIIOBash CKOpPOCTb, JIMHEWHas CKOpocTh. Ilepmon u uactora oOpaiieHus.
LlenTpocTpeMUTENBLHOE YCKOPEHHE.

TexHnueckue yCTpolCcTBa U MPAKTUUYECKOE TPUMEHEHUE: CIIUAOMETP, JIBUKEHUE CHAPAJIOB, LICTIHbIC
U pEMEHHBIE NIEPEIayn.

Jlemoncmpayuu

Mogaenb cucTemMbl OTCUETA, MILTIOCTPAMsd KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpolIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus cBOOOHOTO MaICHUS.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuyeHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAETIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXKYy MYTSIMHU, TPOUJAEHHBIMU TEJIOM 3a MOCJIEI0BATEIbHBIE PABHbBIC
MIPOMEKYTKH BPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenue nBUKEHUS MapUKa B BI3KON KUIKOCTH.

N3ydenue nBuxkeHus Teia, OPOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[Tpunaun otHocuTensHocTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEpUManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3unmu cui. Bropol 3akoH HproToHa s MaTepHaIbHOMN
Touku. Tperunii 3akoH HploTOHA /1s1 MaTepuanbHbIX TOYEK.

3akoH BceMHpHOro TsAroteHus. Cuna Tsokectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kadenust). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIb)KEHUsI U cuiia TpeHus nokos. Koaddunument tpenus. Cuna cOnmpoOTUBICHHS TPU JIBIKEHUH Tella B

JKAJIKOCTH WJIH Ta3e.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalmieHus. [iieuo cuibl. Y ciioBus paBHOBECUS TBEPAOTO TeNa.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHUE: MOAIUITHUKY, IBUKEHHE MCKYCCTBEHHBIX
CIIyTHUKOB.



Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JIe(hOpMAaIIUU.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJACHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus: TBEpAOro Tena. Bunipl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka o HaKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHII YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3NHOBOM 00pasle, OT
ux nedopmMarum.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Wmnyneec MarepualbHOM TOUYKM (T€na), CUCTEMbl MaTEpUaJIbHBIX TOuYeK. MMmynbc cuibl u
M3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuipl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUKH. Teopema 00 U3MEHEHUN KUHETUYECKOI SHEPTUH.

[lorenunansHas osHeprus. [loTeHuuanbHas sHeprus ynpyro JaeOpMHUPOBAHHOM MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanpHble U HEMOTEHIMATbHBIE CHITBL. CBsI3b paObOTHl HETIOTEHIUAIBHBIX CHJI C H3MEHEHHUEM
MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAaHUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuueckue ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN MUCTOJET,
JBUKEHHE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexon nmoTeHIMAIbHON YHEPTHH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOIOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOThl CUJIBI C U3MEHEHMEM MEXaHHYeCKOM SHepruu Tejna Ha Npumepe
PacTsKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUHM U MX ONBITHOE OOOCHOBAaHUE.
BpoynoBckoe nBmxenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBHS YacTHIl BemiecTBa. Mojenu
CTPOEHHS T'a30B, JKUJIKOCTEH M TBEPIBIX TEN U OOBSICHEHHWE CBOMCTB BEILIECTBA Ha OCHOBE ATHX MOJENeEH.
Macca u pazmepsl Monekyi. KonnuectBo Bemectsa. [loctosnnas ABoramapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU HJI€ATBHOIO
ra3za. AOCOJIIOTHas TeMIeparypa Kak Mepa CpeHel KMHEeTUYECKOM SHEepPruu TEeIIOBOrO JBHUKEHHS YaCTHIL
raza. lllkana temneparyp KenpBuHa. ['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kinanelipona. 3akoH
Hanbrona. M3omporeccsl B HAEaTbHOM Ta3e € IOCTOSHHBIM KOJMYECTBOM BemlecTBa. | 'paduueckoe
IpeCcTaBIeHNEe U30IIPOLIECCOB: M30TEPMA, U30X0pa, H300apa.

TexHuveckue ycTpocTBa U MPAKTHIECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETD.

Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIINE TMCKPETHOE CTPOCHUE BellecTBa, (oTorpapuu MOJIEKYd OpraHHMYECKUX
COCIMHECHUI.

OmnbrThl 110 TG GY3UN KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.



Mopens onsbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Monens, HUTIOCTpUpPYIOLIas PUPOLY AaBJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€ATIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHne Macchl BO3[yXa B KJIACCHOW KOMHAaTe Ha OCHOBE H3MEpeHUM 00bEMa KOMHATBI,
JIaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPAMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckas cucrema. BHyTpeHHss 3HEprusi TEPMOJANHAMHUYECKON CHUCTEMBI U CIIOCOOBI €€
u3MeHeHus. KonnyectBo TemnoTsl 1 pabota. BHYTpeHHss SHEPrHsl 0OJHOATOMHOTO WeaIbHOro ra3a. Busl
TEIUIONEPEeayu: TEIUIONPOBOJHOCTh, KOHBEKIMs, MW3JIy4eHHE. Y IelIbHas TEIUIOEMKOCTh BEILECTBA.
KonunuecTBo TemnoTel npu Temionepeaaye.

ITonsarue o6 aguabarHoM npouecce. [lepBblil 3akoH TepMoaguHAMUKU. [IpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMHKH K H3omnporeccam. [ paduueckas HHTEpIpeTanus padoThI rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTh npoieccoB B IpUPOJE.

TemnoBele MmamuHbl. IlpuHnunel aeiicTBust TerioBbIX MamuH. [IpeoOpasoBaHus sHepruu B
TeroBblX MamuHax. Kosdduuuent nonesnoro aedctBus teruioBod Mamubbl. [{ukn KapHo u ero
KO3(DPHUIIMEHT MMOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE TPOOIEMBI TETIOIHEPTETUKH.

TexHnuyeckue yCTpPONHCTBA M NPAKTHUYECKOE IIPUMEHEHHWE: ABUIaTelb BHYTPEHHErO CropaHus,
OBITOBOW XOJOJUIBHUK, KOHULIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH SHEPruM Teja MPH COBEPIICHUU PAaOOTHI: BBUIET MPOOKU M3 OYTBUIKH TMOJ
JIeMCTBUEM CKAaTOTo BO3/lyXa, HarpeBaHue >3gpupa B JaTYHHOH TpyOKe MyTEM TpeHUs (BUICOAEMOHCTpALINs).

W3meHneHre BHyTpeHHEHN 3Hepruu (TemnepaTypsl) Teja Ipy TeIulonepeaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOpaHusi, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooGpazoBanue u koHaeHcanus. Mcnapenume u kurneHue. AOCOTIOTHAsT W OTHOCHTENIbHAS
BJIQKHOCTh Bo3/yxa. HaceleHHslii nmap. Y ienbHas Temaora napoodpa3oBaHus. 3aBUCUMOCTb TeMIepaTypbl
KUIIEHUS OT JaBJICHMUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tesna. AHU30TPONHUS CBOWCTB KpHUcTaIIoB. JKuakue
kpuctayyisl. CoBpeMeHHble Marepuaibl. [lnaBnenne u kpucramumsauus. YaenbHas TEIUIOTa IUIaBJICHUS.
Cybnumarusi.

VYpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpoicTBa M NMPAKTUUECKOE NMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTHH MOJIY4YEeHHs COBPEMEHHBIX MaTEPHUaJIOB, B TOM YUCIIE€ HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX TapOB.

Kunenne npy NoHM>KEHHOM JIaBIECHUM.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue oTHOCUTENHHON BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DiiekTpoanHamMuKa

Tema 1. dnexmpocmamuka

DJNeKTpu3anus Tel. JJeKTpuueckuil 3apsna. J[Ba Buaa snexkrpuueckux 3apsgoB. [IpoBoaHukH,
JUAJIEKTPUKU U TTOIYIPOBOJHUKH. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsijia.



B3aumopeiicteue 3apsanoB. 3akoH KynoHa. TouedHslil 27€KTpUUECKUN 3aps]. DIEKTPUUECKOE IO0JIE.
Hanpspk€aHocTe  anekTpudeckoro moss. [IpuHOMO cyneprno3uiuy  SIEKTPUYECKHX moJie. JInHuum
HANPsUKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocratnyeckoro mnoss. [lorenuman. PasHoctes mnorennumanos. IlpoBoaHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J(ManeKkTpuuecKas NIpOHUIAEMOCTb.

OnektpoémkocTb. Konaencarop. DieKTpoEMKOCTh IJIIOCKOT0 KOHJIEHCATOPa. DHEPIUsl 3apsyKEHHOIO
KOHJIEHCATOopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  3JIEKTPOCKOM,  JIJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIINTa, 3a3€MJICHHUE D3JIEKTPONPHOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBINA armapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIl.

DIEKTpUYECKOE MOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JIEKTPOEMKOCTH IIOCKOIO0 KOHJIEHCATOpa OT IUIOLIAAH IUIACTHH, PACCTOSIHUS MEXKIY
HUMU U TUJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKHUI TOK. Y CIIOBUS CYLIECTBOBAHMS AJIEKTPUUECKOro Toka. Mcrounnku Toka. Cuia Toka.
ITocTosHHBIN TOK.

Hanpsixenue. 3akon Oma aJig y4acTka Henu.

DNeKTpUUYecKoe CONMpPOTHBICHHE. YJIeNbHOE CONpPOTUBJIEHHE BeunlecTBa. llocinenoBarenbHoe,
NapajuleIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MOmHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTpOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUWE MCTOYHHMKA TOKA. 3aKkoH OMa 1Sl IOJIHOM
(3aMKHYTOM) nekTpruueckoi remnu. Koporkoe 3aMbIkanue.

DNEeKTpOHHAsT NPOBOJUMOCTh TBEPIBIX METAIOB. 3aBHCHUMOCTb CONPOTUBIIEHUS METAUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuyYecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAss W MpPUMECHas MPOBOJMMOCTH IMOJIYNPOBOAHUKOB. CBoMcCTBa P—N-
nepexoaa. [lonynpoBogHUKOBbIE TPUOOPHI.

DNeKTpUUeCKU TOK B PACTBOPax M pacliiaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS HUCCOLMALINS.
DNEKTPOIU3.

DneKTprYecKHil TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lna3ma.

TexHnueckue ycTpolCTBa W IPaKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, pEOCTar,
UCTOYHUKU TOKAa, OJJIEKTPOHArpeBaTeibHble NPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHL, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBI JHOA, TEPMHUCTOPHI M (POTOPE3UCTOPHI, TMOTYNPOBOIHUKOBBIA THO/,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuibpl TOKa U HAMIPSIKEHMUSL.

3aBUCHUMOCTb COMPOTUBIICHUS LUJIUHIPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUIOLIAAN MOMEPEYHOTO
CEYeHHUs U MaTepuaia.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHue AeKTpoABIKYIEeH cuiibl. KopoTkoe 3aMbIkaHue ralbBaHUUECKOTO 3JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 NpOBOJUMOCTh BO31YXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD AUOJA.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne cMeIaHHOIO COeAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTHUBIICHUS.

Habntonenue snexTpoinusa.

Me:xnpeamerHbie CBSI3U

N3yuenne kypca ¢usuku 0OazoBoro ypoBHd B 10 Kiacce ocylecTBIseTcss ¢ y4ETOM
COJIepKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOIO IIO3HAHUS: SIBIICHHUE,
Hay4HbIM (akT, rumnoresa, ¢Qu3Hyeckas BEIWYMHA, 3aKOH, TEOpUs, HAOIIOACHUE, HKCIEPUMEHT,
MOJEIIMPOBAaHKUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHMe CUCTEMbl ypaBHEHHH, JnHelHas (yHkuMs, napabosa, runepbona, uX
rpaduKd U CBOWCTBA, TPUTOHOMETPHUECKHE (DYHKIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U UX IIPOEKIIUHN HA OCU KOOPJHUHAT, CJI0XKEHHUE BEKTOPOB.

buonozus: mexannueckoe IBMKEHHME B KUBOM mpupone, nudp@ysus, ocMoc, TEII00OMEH >KHBBIX
OpPraHu3MOB (BUbI TEIIONEPEAAYH, TEMIOBOE PABHOBECUE), HIIEKTPUUECKHUE SABJICHUS B KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELECTBA, MOJIPHAs
Mmacca, TEIUIOBble CBOWMCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, 3JEKTPUYECKHE CBONCTBA METAJLIOB,
AIIEKTPOJINTUYECKAs IUCCOLMALIMSI, TaJIbBAHUKA.

l'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe JBUKEHUM C MCIIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHUKE,
HOJIINITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAaHEHMs HMMITyJIbCa B TeXHHUKE (pakera, BOJOMET M JpyTue),
JIBUTAaTE]b BHYTPEHHETO CrOpaHMsl, apoBas TypOUHA, ObITOBON XOJIOAWJIBHUK, KOHIULUOHED, TEXHOJIOTUU
IOJy4eHUsT COBPEMEHHBIX MaTepuajlioB, B TOM YHUCIIE HAHOMAaTepPHaJOB, W HAHOTEXHOJOIMH,
QIIEKTPOCTATUYECKas  3allMTa, 3a3€MJIEHUE  DJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM  NPUHTED,
3JIEKTpOHArpeBarTesbHble IPUOOPHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, FaIbBAHUKA.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

OcBoenune yueOHOro mpeamera «®du3mka» Ha YpOBHE cpeaHero oomiero obOpa3oBanus (0a30BbIH
YPOBEHB) JIOJDKHO OOECIEUUTh JTOCTHIKCHUE CIICIYIOIUX JIMYHOCTHBIX, METAIPEJIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATBI

JIMuHOCTHBIE PE3yNbTaThl OCBOEHHS ydeOHOTo npenmera «Du3nkay JOIKHBI OTPaXaTh TOTOBHOCTD H
CIOCOOHOCTh 00Y4YarolUXcs PYKOBOACTBOBATbCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMENH JIMYHOCTH,
CHUCTEMOW IICHHOCTHBIX OpHEHTAIM{, TO3UTHBHBIX BHYTPEHHUX YOEKICHHMH, COOTBETCTBYIOIIUX
TPAJULIMOHHBIM LIEHHOCTSIM POCCUMCKOrO OOIIECTBa, paCIIMPEHUE JKU3HEHHOI'O OIbITa W OIbITa
JeSITEIbHOCTH B TPOLIECCE pean3allii OCHOBHBIX HAIpPAaBICHUN BOCIUTATEILHOW NESTEIBHOCTH, B TOM
YlCJIe B YaCTU:

1) rpaxIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTb IPAXKAAHCKOM MO3ULUU 00yUaroIIerocss Kak akTUBHOI'O M OTBETCTBEHHOT'O YJIEHA
POCCHICKOTro 00IIIEeCTBa;

HPUHATHE TPAJUIMOHHBIX O0IIEYEIOBEYECKHX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEHH;

TOTOBHOCTH BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEPECaX IPa)KIaHCKOTO OOIIECTBa, y4acTBOBATh B
caMmOyIpaBJIeHMH B 00pa30BaTeIbHOM OpraHu3aluy;

yYMEHHE B3aMMOJACHUCTBOBATH C COLIMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C MX (YHKUUSAMHU H
Ha3HauYCHUEM;

TOTOBHOCTH K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHXKEHMSIM POCCUHCKUX YUYEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CHOCOOHOCTh OIICHMBATh CUTYallMI0O M IPUHAMAaTh OCO3HAHHBIC pEIICHHs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4)3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIJIOYass OSCTETUKY HAay4YHOrO TBOPYECTBA, IPHUCYILErO
¢duznueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

UHTEpEeC K pas3iauyHbiM chepaMm TpodecCHOHATBHON NEesITENTPHOCTH, B TOM YHCIIE CBS3aHHBIM C
(Gu3MKOM M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu U peaaru30BHIBATH
COOCTBEHHBIE )KM3HECHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH (U3UKU HA TPOTSHKEHUH
BCEH KU3HHU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTH SKOJIOTUYECKON KYJIBTYpBI, OCO3HAaHUE TII00AIILHOTO XapaKTepa 3KOJOTHYECKHX
npooiewm;

MJJAHUPOBAHUE M OCYIIECTBICHHE JEWCTBUUA B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS IENei
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA,;

pacuIMpeHue OIbITa JAEATEIbHOCTH SKOJIOIMYECKON HAINPaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUM
no usuke;

7) HIEHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHS
du3nuecKoil HayKu;

OCO3HaHME LEHHOCTH HAy4YHOH JEATEIIbHOCTH, TOTOBHOCTh B IIpolecce H3Yy4deHUs (U3BHUKU
OCYILECTBIISATH MMPOCKTHYIO U UCCIIEI0BATEIbCKYIO e TEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS
ba3oBble Jlornyeckue AecTBUA:

CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaIHU3UPOBATh MPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH PEMICHUS NPOOJIEMbI C YYETOM aHAIM3a HMMEIOIIMXCS MAaTepPHAbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIHHOCTH, OLIEHUBATh COOTBETCTBHE PE3YyJbTATOB IEJISM, OLICHUBATh
PUCKH MOCIEACTBUHN ACSATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH Pa0OTY B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KXKU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBare/bCKue AeCTBHA:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH IMOHATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQ/IETh HABBIKAMHU Yy4eOHO-HCCIIEOBATEILCKON M MPOEKTHOW NEATENILHOCTH B 001acTu (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY ITOMCKY METOJIOB PEIICHUs 3a7ad (PU3NISCKOTO
COZIepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX METO/I0B [T03HAHMS;

BIAJCTh BUJAMU JEATEIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHs, €ro HWHTEpPIpEeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMUHBIX YUeOHBIX CUTYallUsAX, B TOM YHCIIE IPU CO3/IaHUU yUEOHBIX
IIPOEKTOB B 00JIaCTH (PHU3HKH;

BBISIBJIATh NPUYMHHO-CIICCTBEHHBIE CBSI3M M aKTyalM3UpPOBATH 3a/ady, BBIJBUIaTh THIOTE3y €€
peuieHusi, HaXxOMuTh apryMEHThI JUIsl JIOKa3aTeJbCTBA CBOMX YTBEPXKICHUM, 3a/laBaTh IMapaMeTpbl H
KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE PEUICHUS 3a/lauyd Pe3yJbTaThl, KPUTUUYECKU OIICHUBATH HUX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOM JAEATEIHHOCTH, B TOM YHUCJIE MPU
U3YYEHUU (HU3HKHY;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTUUYECKYIO 001aCTh KUZHEAEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEIIAraTh OPUTHHAJIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnpopmanmeii:

BJIQJICTh HABBIKAMH TOJIy4eHHS WH(OpManuu (PU3UUYECKOTO COJEPKaHHUS U3 HCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIHLHO OCYIIECTBIAThH MOUCK, aHAINU3, CUCTEMATH3AIMIO0 U UHTEPIpeTalnio nH(opMauu
pa3IUYHBIX BUIOB U (DOPM Mpe/ICTaBICHNUS,

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CPEACTBa HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEHICHUH
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX M OPTraHU3aIMOHHBIX 3a7a4 ¢ COOJII0IeHHEM TPpeOOBaHU SPTOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pPEeCypcoCOepeKeHHs, TMPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

CO3/MaBaTh TEKCThl (PU3MYECKOTO COJEp)KAaHUS B pa3NUYHBIX (opMarax ¢ y4ETOM Ha3HAYCHUS
nH(}OpMAIU 1 TIEIeBON ayUTOPHHU, BEIOMPAst ONTUMATBHYIO (HOPMY MPEICTABIICHUS U BH3yaJId3alliH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JI€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallui U cMSATYaTh KOH(QIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;
IOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBHUyaIbHON paboThI;
BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JEHCTBHIA ¢ y4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
KQKIO0r0 WIECHA KOJIJICKTUBA;



NPUHUMATD IIETTH COBMECTHOW NESTENbHOCTH, OPraHU30BHIBATh U KOOPAWHUPOBATH JCHCTBHS 1O €€
JOCTHKEHUIO: COCTABIISITh TUIAH JACWCTBU, paclpeiessiTh POJIM ¢ YIETOM MHEHUH YYaCTHHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OIICHUBATh KayeCTBO CBOETO BKJIaJa W KaXJIOTO y4YacTHUKAa KOMaHIbBl B OOLIMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJiarath HOBbIC MTPOEKTHI, OIICHUBAThH UJCH C IMO3UIIUH HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTHYECKON
3HAYMMOCTH;

OCYILECTBIISATh TO3UTHBHOE CTPATETMYECKOE IOBEICHHE B pAa3IMYHBIX CHUTYAIHsSX, MPOSBISTH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuszanms:

CaMOCTOSITENILHO OCYIICCTBIIATH MO3HABATEILHYIO JCATEILHOCTh B 00JIACTH (DM3WKK U aCTPOHOMUH,
BBISIBJISITH MMPOOJIEMBI, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEIICHUs] PAaCUETHBIX M KAa4€CTBEHHBIX 3a/ay, IUIAH BBIMOJHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTCHUH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApIryMEHTHPOBATh €0, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEIICHNCE,

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CcrocoOcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO DPYAUIHUH B OO0JIACTH (U3HUKH, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

JIaBaTh OIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JICSITEIILHOCTh, OIICHUBATH COOTBETCTBUE
pE3yNbTATOB LIEJISIM;

BJIQJICTh HABBIKAMHU TI03HABATEIHHOW pEQIICKCMH KaK OCO3HAHWS COBEPIIACMBIX JICHCTBUU W
MBICIIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCITIOJIH30BATh MPUEMBI pedIEKCHH JIJIsl OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MIPUHUMATh MOTUBHI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKHU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTmkeHUsT TUYHOCTHBIX PE3YyJIbTATOB OCBOSHHUS MPOTpPaMMBbI 10 (PU3MKE NI YPOBHS
cpenHero ooOmero oOpa3oBaHHS y OOYYalOUIMXCS COBEPIIEHCTBYETCS OSMOIMOHATIBHBIA WHTEIIEKT,
MpeAnoaararonii chopMUpPOBAHHOCTE:

CaMOCO3HaHHs, BKIIIOYAIOLIETO CMOCOOHOCTh MOHHMMATh CBOE SMOIMOHATBHOE COCTOSHUE, BUICTH
HaIpaBJICHUs Pa3BUTHs COOCTBEHHON IMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B ceO€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOLIETO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CITOCOOHOCTh aIallTUPOBATHCA K SMOIIMOHAIBHBIM U3MEHEHHSIM U TPOSBIATH THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEeMJIEHHE K JOCTHKEHHUIO e U YCIEeXy, ONTHMU3M,
MHULIUATUBHOCTb, YMEHUE ACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATHH, BKIIOYAOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €T0
MIPH OCYIIECTBIEHUHU OOIICHHSI, CIOCOOHOCTh K COUYBCTBHIO U COMIEPEIKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTHh BBICTPAWBATH OTHOIICHHS C JPYTUMHU JIIOJIbMH,
3a00THUTHCS, IPOSBIISATH HHTEPEC U pa3peiaTh KOHPIUKTHL.



INPEAMETHBIE PE3YJIBTATDBI

K konny obyuenus B 10 kiacce npeaMeTHble pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJDKHBI OTpa)karTb
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpHUMeEpax posib U MeCTo (PU3uMKU B (OPMHUPOBAHUM COBPEMEHHOW Hay4dHOM
KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUMN, B TIPAKTHUYECKOU JIEATEIBHOCTH JIFOJICH;

VUUTHIBaTh TPAHUIBl TPUMEHEHUS W3Y4YCHHBIX (U3UUECKUX MOJeNeil: MarepuaibHas TOYKa,
MHepIalbHasi CUCTeMa OTCcuéTa, aOCOJIOTHO TBEPAOE TENIO, MACANbHBIM Ta3, MOJEIN CTPOCHHS Ta30B,
KUAKOCTEH U TBEPJBIX TEJl, TOUSUHBIN AIEKTPUYECKUH 3apsil IPH pelieHnn GU3NIeCcKuX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SBICHHUSA (IIPOLECCH) M OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KMHETUYECKON TEOpUU CTPOCHUS BEIIeCTBA M JNEKTPOAMHAMHUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBHXKEHHE, CBOOOAHOE TMaJeHHE TeJ, JBUKEHHUE IO OKPY>KHOCTH,
MHEpLHUA, B3auMojieiicTBue Tel, 1udys3usi, OpOyHOBCKOE ABHKEHHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEIl,
U3MEHeHHe 00bEMa Tell MPH HarpeBaHuu (OXJIAXKIICHUH), TEINIOBOE PaBHOBECHE, UCTIApEHUE, KOHICHC AL,
IUTaBJIEHUE, KPUCTAJUIM3AIMS, KUIEHUE, BIAXXHOCTh BO3/lyXa, MOBBIIICHHE JaBIEHUS Tra3a IpPHU €ro
HarpeBaHWM B 3aKPbITOM COCYZ€, CBsS3b MEXKAY IapaMeTpaMH COCTOSHHS Ta3a B H30Ipoleccax,
JEKTpU3aLUs TeJ, B3aUMOJICHCTBHIE 3apsI0B;

OINKCBHIBATh MEXaHUYECKOE JIBHKCHHE, HCIONb3Yys (U3WYECKHE BEIMYMHBL: KOOpPAHMHATA, IIyTh,
nepeMelieHne, CKOpPOCTh, YCKOpPEHHe, Macca Tella, CHJa, HMIYJIbC Tella, KUHETHYeCKas »JHEeprus,
NOTEHIMATbHAST PHEPTUs, MEXaHWYecKas padoTa, MEXaHWYECKass MOIIHOCTh; TPH OMHCAHUH IPABUIHHO
TPaKTOBaTh (PU3UYECKHI CMBICI HCHOIB3YEMBIX BEIMYMH, MX OOO3HAYEHHS W EAMHUIIBI, HaXOIUTh
(opMyIIBI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

OMKCHIBATh HM3yYEHHBbIC TEIUIOBbIE CBOMCTBA TEM M TEIUIOBBIC SIBICHUS, HCIONb3yd (DU3MYECKHe
BEJIMYMHBL: JaBJICHHE Ta3a, TeMIIepaTypa, CPeAHsSs KUHETHYEeCKas DSHEPrusl XaOTHUYECKOTO JIBMIKCHUS
MOJIEKYJI, CpeHEeKBaJpaTH4YHAas CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padbora
ra3a, Ko3(QUIMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO JBHTATENsl; MPU OINMCAHWU IMPABHIBHO TPAKTOBATH
(bu3NYECKU CMBICT HCIONB3yeMbIX BEIWYMH, WX OOO3HAYEHHS M EAWHHUIBI, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEITHYNHAM;

OTHCHIBATh W3YYCHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBICHUS (TIPOIECCHI),
UCTIONB3YS (PM3MYECKHE BEITMYMHBI: DJIEKTPUUECKUH 3apsill, dJIEKTPUYECKOEe TOJe, HANPsHKEHHOCTD IO,
MOTEHIIMaN, PAa3HOCTh TMOTEHIMAIOB; TMPU OMUCAHUH MPABHIBHO TPAKTOBAaTh (DU3HMUECKUN CMBICIH
UCTIONIB3YEMBIX BEIMYMH, MX O003HAUEHHUS M CIUHHIIBI; YKa3bIBaTh (POPMYIBI, CBS3BIBAIOUINE TAHHYIO
(H3HMYECKyIO BEINYUHY C IPYTHMH BEIUYMHAMM;

AQHATM3UPOBATh (PU3UUECKUE TPOIECCHl U SBJICHUS, UCTONB3Ys (DU3UYECKHE 3aKOHBI M MPHHIUIIBL
3aKk0oH BcemupHoro TsaroteHus, |, Il u Il 3akonsl HploTOHa, 3aK0H COXpaHEHHS MEXaHUYEeCKOW IHEprHH,
3aKOH COXpPaHEHHUs HWMITYJbCa, TPHHIMAII CYIEPIIO3UIIMN CHJI, TMPUHIUN PABHOIPABUS WHEPIHATHHBIX
CHCTEM OTCY€Ta, MOJIEKYJIIPHO-KHHETUYECKYI0 TEOPHIO CTPOEHHs BEIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpeIHEel KMHETHUYECKOM 3HEpPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TemrepaTypoi, MepBbId
3aKOH TEePMOJMHAMHKH, 3aKOH COXPaHEHHS SJIEKTPHUUECKOTO 3apsiia, 3akoH KylloHa, mpH 3TOM pa3nnvarhb
CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKCHHE U YCIOBHS (TPAHUIIBI, OOJIACTH)
MPUMEHHMOCTH;

OOBSCHSATH OCHOBHBIE TPUHIIUIIBI ACHCTBUS MAIlIMH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB; pa3IinyaTh
YCIIOBHS UX 0€30ITaCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

BBITIOJTHATH DKCIIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3UYECKHX SBICHUIN U MPOIECCOB C UCIIOIH30BAHHEM
OpSIMBIX M KOCBEHHBIX M3MEpPEHH, Mpu 3ToM (GopMyIupoBaTh npoliemy/3aady U TUNOTe3y yueOHOro
JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TMPENJIOKEHHOT0 O0O0OpYAOBaHUSA, TPOBOAUTH OIBIT U
(GbopMyTUPOBATh BHIBOJIBI;

OCYIIECTBIISITh TMPSMbIE W KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BEIHYUH, MPH OTOM BHIOUMpATH
ONITUMAITLHBIN CTIOCO0 M3MEPEHHS U MCIIOJIb30BaTh N3BECTHBIE METOIBI OIICHKH MTOTPEITHOCTEH N3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH MeXAy (U3MUECKUMHU BEIMYMHAMU C HCIOJIB30BAHUEM TMPSIMBIX
U3MEPEHU, pU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3YyJIbTAaThl MOJYYEHHON 3aBUCHMOCTH
(bu3HYECKUX BEIMYHMH B BHJIE TAOIUI] U TpapHKOB, EIaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIICIOBAHMS;



coOmoaTh MpaBuia 0€30IacHOTO TpyAa IpH IMPOBEIACHUU HCCIENOBAHMA B paMKax Y4eOHOro
9KCIIEPUMEHTa,  y4eOHO-HCCIIENOBATENILCKOW M TPOEKTHOM  JAEATEIBHOCTH C  HCHOJBb30BaHHEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYIOBaHUS;

pemaTe pacuETHHIC 33/1a41 C SIBHO 33aHHON (DPU3UUECKON MOJEIbIO, HCIOIb3Ys (PU3NUYECKUE 3aKOHBI
U MIPUHLUIBI, HA OCHOBE aHalM3a YCIOBHS 3a7aud BHIOMPATh (PH3HUUECKYIO MOJEIb, BBIIEIATh (PHU3NUYECKUE
BEJIMYMHBI ¥ (HOPMYIbI, HEOOXOAUMBIE sl €€ pEIIeHHs, MPOBOANUTH PacdEThl M OILCHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBL;

pelnraTh Ka4eCTBEHHBIC 3aja4l: BBICTPAUBATh JIOTHYECKH HETIPOTHBOPEUMBYIO IIEMOYKY PacCyKICHHH
C OIOPOH Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCTIONIb30BaTh TPU PEIICHHH YYeOHBIX 33/1a4 COBpEMEHHbIE HH()OPMAIMOHHBIC TEXHOJIOTHH JUIS
IIOWCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAMN M TPEACTABICHUS YUeOHOM M HAy4YHO-TIONMYJISIPHOU
uHpOpMaNK, MOIYYECHHOH W3 Ppa3IMYHBIX WCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH II0JIy4aeMylo
UH(OPMAILIHUIO;

NPUBOJUTE IMPHUMEPHI BKJIA/JAa POCCUHCKMX W 3apyOeXHBIX YYEHBIX-(QHU3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHMSA IO (U3MKE B MOBCEIHEBHOM KM3HM JUIA OOECICUCHHS
0€30MaCHOCTH IpH 0OpAIIEHHH ¢ TPUOOPaMU U TEXHHYECKUMH YCTPOHCTBAMH, JJISi COXPAHEHHS 3I0POBbS U
COOJTIOICHNSI HOPM HKOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefe;

paboTarhk B rpymie ¢ BBITOJHEHHEM PAa3JIMYHBIX COLUANBHBIX POJICH, MIIAHUPOBATH PaOOTy TPYIIIIHI,
palMOHAIBHO pacHpeieiiaTh 00sS3aHHOCTU W IUIAHHPOBATH AEATENFHOCTh B HECTAHIAPTHBIX CHTYalUsX,
aJICKBaTHO OIICHMWBATh BKJIA]] KQKJOTO U3 YYaCTHUKOB I'PYIIBI B PEIICHHE PACCMAaTPUBACMOM MPOOIIEMBI.

OcHoBHBIE BHU/IbI ACATCJIBHOCTH YYAIIIUXCSI HA YPOKE

Ha ypokax ¢u3uku ydaigyecs MOTYT 3aHUMATbCs PA3JIMYHBIMM BUJAMM JI€STEIBHOCTH, KOTOPBIE
CIIOCOOCTBYIOT YCBOEHHUIO MaTepuaja M pa3BUTHIO HAyyHOro MbIIUIEHUs. BOT OCHOBHbBIE BHIBI
JESATEIIBHOCTH

1. Caymanue u Bocnpusitie HHPOpManMu. Yyamuecs CIyHIalOT OOBSICHEHMS YUMTEs,
BOCIIPUHUMAIOT HOBBIE TEMBI M KOHIIETILINN, 33JaI0T BOIIPOCHI.

2. Pabdora ¢ yyeOHMKaMM W JAPYIrMMHM HCTOYHHUKaMH. UTeHue yyeOHOro Marepuasna, U3yuyeHUe
CIPABOYHBIX U3/IaHUM U HAYYHBIX CTaTeH JuId yriyOjaeHus 3HaHUi 110 TeMe.

3. lIpakTnueckue 3anaTus. [IposeneHune madoparopHbIX padOT U IKCIEPUMEHTOB, II€ YJaluecs
MOTYT Ha IPAKTHUKE MPOBEPUTH (PU3NUECKHE 3aKOHbBI U TEOPUH.

4. IlpoGaemHoe pemenue. PemieHne 3amad M pacyeToB, KOTOpbIE IOMOTalOT MPUMEHSTH
TEOPETUYECKHE 3HAHMS K IPAKTUYECKUM CUTYaIUSIM.

5. I'pynnoBsbie npoekThl M 00cyskaeHusi. Pabota B ManbIxX rpymnmnax, o0CykAeHHe BOIIPOCOB, 0OMEH
MHEHUSAMU O (PU3UYECKUM SIBICHUSAM U SKCIIEPUMEHTaM.

6. IMoaroroBka M mnpoBeaeHue mnpe3eHTanuii. IloaroroBka M mnpeacTaBIeHUE MPOEKTOB WIIU
JIOKJIQJIOB IO BBIOPAaHHBIM TEMaM, YTO pa3BUBAaeT HABBIKM ITYOJUYHOTO BBICTYIUIGHHUS U paboOTHl €
uH(popMaruei.

7. Ucnoib30BaHue TeXHOJIOTHIA. [[pMeHEHNEe KOMITBIOTEPHBIX CUMYJISATOPOB, BUJIEOMAaTEPUAIIOB U
JIPYTUX HUGPOBBIX PECYPCOB AJIS MILTIOCTPAIMK (PU3UUECKHX SBICHHM.

8. IIpoBenenne ucciaegopannii. CaMOCTOSTENBHOE WIN TPYIIIOBOE HCCIIEIOBAHUE ONPEAETIEHHBIX
bu3nYeCKUX SIBICHUH, YTO pa3BUBAET KPUTUUECKOE MBILIUIEHUE U UCCIIE0BATEIbCKIE HABBIKH.

9. Peiexcust 1 caMoOleHKA. YUCHUKH aHAIU3UPYIOT CBOM Mpoliecc 00yYeHHs, BBIABISIOT clladble
U CHJIbHbIE CTOPOHBI, CTABST LIETH JIJIS JajJIbHEHIero pa3BUTHSI.

OTH BUJIBI ACATEIHHOCTH IOMOTAIOT YYallMMCsl aKTUBHO y4acTBOBaTh B yUe€OHOM Ipoliecce, jaeiast
ero 6osiee UHTEPECHBIM U 3P (HEKTUBHBIM.

Opranu3anus NPOEKTHON U UCCJIEI0BATEIbCKOM 1eATEJILHOCTH YYAIMXCS

[IpoekTHas ucciemoBaTenbCcKas NEATENbHOCTh Y4YalUXCs MPOIMUCcaHa B CTaHAApTE OOpa3OBaHUS.
[TporpaMMbl BCeX IIKOJNBHBIX MPEAMETOB OPUEHTHUPOBAHBI Ha NaHHBIM B JesTeNbHOCTH. [IpoexTHas



NeSITeIbHOCTh yJalllUXCsl CTAHOBUTCS Bce 0Oojiee aKTyalbHOW B COBPEMEHHOW memaroruke. M sto He
CllyyaliHO, Bellb MMEHHO B IIPOLECCE MNPABUIIBHOM CaMOCTOATENBbHOM pabOThl Haj CO3J4aHUEM IPOEKTa
Jydine Bcero popMupyeTcst KyJlbTypa YMCTBEHHOTO Tpy/Ja YUEHHKOB. A MOBCEMECTHAs KOMIIBIOTEPU3ALIHS
HO3BOJISIET KAKJOMY YUUTENI0 0ojiee TBOPUYECKH OJXOANUTh K pa3paboTKe CBOMX YPOKOB, a TAKXKE ClIEJIaTh
o0pa3oBaTenbHBIN Iporecc 00jiee UHTEPECHBIM, Pa3HOOOPa3HBIM M COBPEMEHHBIM.

WHCTpYMEHTOM [OCTH)KEHUS IIAHUPYEMbBIX JIMYHOCTHBIX, METAaIPEIMETHBIX W IPEIMETHBIX
pe3yabTaTOB SABISIOTCS YHHMBEpCAJbHBbIE YdeOHbIE JeicTBUSA. DPPEKTHBHBIM METOIOM CHUCTEMHO-
JEATEIIBHOCTHOIO ITOX0/a SIBJIAETCSA IPOEKTHAS JEATEIBHOCTD.

[IpoekTHast AEATENBHOCTD SIBISETCS YacThIO CAMOCTOSTEIBHONH paboThl yuamumxcs. KadecTBeHHO
BBINIOJIHEHHBIA IIPOEKT — 3TO IOATANHOE IUIAHUPOBAHUE CBOMX ACHCTBHM, OTCIEKMBAHHE PE3YJbTAaTOB
cBoell paboThl. IIpoekT — BpeMeHHas IeJIeHANpaBICHHAs JEATEIbHOCTh Ha IOJYYE€HHE YHHUKAIBHOTO
pe3yJbTarta.

Lenp mnpoOEKTHO-UCCIIENOBATEIBCKON JIESITENIBHOCTH ydammxcs B pamkax HoBeix PI'OC:
(GopMHpOBaHNE YHUBEPCAIbHBIX Yy4eOHBIX JedcTBHH. lcrosb30BaHME HPOEKTHO-UCCIEN0BATEIbCKON
NESATEIbHOCTH Ha YPOKaX M BO BHEYPOUYHOM JIE€ATENBHOCTH SBJISETCS CPEACTBOM (HOpPMHUPOBAHUS
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI, KOTOPbIE B CBOIO OYEPE/Ib:

. o0ecrneuynBaroT ydaleMycs BO3MOXHOCTb CaMOCTOSITEIbHO OCYLIECTBIATH JEATEIBHOCTh
y4EHUH,

. CTaBUTh y4eOHbIE 1I€JM, UCKAaTh M HCIOJIb30BaTh HEOOXOJUMBIE CpPEACTBA M CHOCOOBI UX
JOCTHIKECHMUS,

. YMETh KOHTPOJIMPOBATh U OLICHUBATh YUEOHYIO AEATEIbHOCTD U €€ PE3YJIbTaThl;

. CO3JAK0T YCIIOBHS Pa3BUTHUSA JTUYHOCTU U €€ CaMOpealIn3alii Ha OCHOBE «yMEHUS YUUTHCI» U

COTPYAHUYATH C B3POCIIBIMU U CBEPCTHUKAMU.
YMeHue yuuThCs

. o0OecrieunBaeT JIMYHOCTH TOTOBHOCTh K HENPEPHIBHOMY OOpa30BAaHUIO, BBICOKYIO
COLUAIbHYIO U NIPOPECCHOHATIBHYIO MOOMIIBHOCTB;

o o0ecreynBaroT yCIeUIHOe YCBOCHUE 3HAHUN, YMEHUN 1 HaBBIKOB;

o (bopmMHpoBaHUE KapTUHBI MUPa, KOMIIETEHTHOCTEH B J1000M MpeaMeTHOM 001aCTH MO3HAHMSL.

K Ba’kHBIM MOJIOKUTENBHBIM (DaKTOpaM MPOEKTHOMN AESITEIbHOCTH OTHOCSTCS:

° IMOBBIIICHHUEC MOTHBAIUHN YHalIUXCA IMTPU pCHICHUHA 3a1a4;

o pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH;

° CMCUICHUC aKIICHTa oT HHCTPYMCHTAJIbHOT' O nmoaxoaa B pEeIICHUN 3aga4 K
TEXHOJIOTHYCCKOMY,

° (dbopMHUpOBaHKE YYBCTBA OTBETCTBEHHOCTH;

° CO3JJaHUE YCIIOBUH JUIsl OTHOLIEHUI COTPYIHUYECTBA MEXKY YUUTEIIEM U YHallluMCSL.

OCHOBHOM TpUHUHUII pabOThl B YCIOBHUAX TPOEKTHOM JEATENIBHOCTH —  OIepexarolee

CaMOCTOSITENIbHOE O3HAKOMIIEHHE IIKOJIBHUKOB C YY€OHBIM MAaTE€pPHAIOM W KOJUIEKTHUBHOE OOCYXKIEHUE Ha
ypOKax MOJy4YeHHBIX Pe3yJbTaTOB, KOTOPbIE OPOPMIISIFOTCS B BUJI€ ONpE/IeIeHU U TeopeM. B aToM ciyuae
YPOK TOJHOCTBIO YTPAa4MBAET CBOM TPAJUIIMOHHBIE OCHOBAHHS U CTAaHOBHUTCS HOBOHM (hopmoil oOiieHus
YUHUTEIIS U YYAIIUXCs B TJIaHE TTPOU3BOACTBA HOBOTO JIJISl YUCHUKOB 3HAHMSL.

Tunel 3agaHuil, npearaeéMplX Y4€HUKaM B XOJ€ IPOEKTa:

. MpaKTUYECKHE 3alaHusi (M3MEpPEHUs, YEePUYCHHS C TIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB,
pa3pe3aHusi, CTHOAHUS, PUCOBAHUS U JIp.)

. MpaKTUYECKHE 3a7a4M — 33]]a4l MPUKIAJHOTO XapaKTepa;

. po0OJIeMHBIE BOIIPOCHI, OPUEHTUPOBAHHBIE Ha (POPMHUPOBAHUE YMEHUH BBIIBUTATh TUIIOTE3BI,
00BACHATH (aKThl, 000CHOBBIBAThH BHIBOJIBI;

. TEOPETHYECKUE 3a/JaHMsl Ha TIOUCK W KOHCIEKTUpPOBaHWE WH(POpMAIUM, €€ aHaJu3,
000011IeHNE U T.II.;

. 3aladyl — COBOKYIMHOCTh 3aJaHUil HAa HCIIOJNB30BAHHE OOIIMX /I HUX TEOPETUUYSCKUX

CBECHUN.



OCHOBHBIE 3Talbl OPraHU3aIMN TIPOEKTHOH JESITEIIEHOCTH yHaIHXCSL.

1. IloaroroBka K BBIIOJHEHHUIO MpoekTa ((popMHpOBaHUE TPV, BbAaya 3agaHuil. Bwioop
TEMbI M LIeJIeH MPOEKTa; ONpe/eIeHNe KOINYEeCTBA YYaCTHUKOB IPOEKTa). Ydamecss 00CYKJal0T TEMY C
YYUTENEM, TMOJNy4yaloT NP HEOOXOIUMOCTH JIOTIOJHUTENbHYI0 HH(GOpPMAINIO, YCTAaHABIMBAIOT IEIN:
YUYUTENNb 3HAKOMUT YYaIllMXCSl C CYThIO HMPOEKTHOW AEATENHOCTH, MOTHBHPYET YdYallUXCs, IIOMOTAeT B
IIOCTaHOBKE LIEJICH.

2. IlnanupoBanue paboThl  (pacmpeaclieHHe  OOsS3aHHOCTEH, OINpeNeICHHEe BPEMEHU
UHIWBUAYyalIbHOW paboThl). OnpeneneHne WCTOYHUKOB WH(GOpMAIMU; TUIAHUPOBAHHE CIOCOO0OB cOopa U
aHaIM3a MH(OPMALUK; TUNITAHUPOBAHUE UTOTOBOTO MPOAYKTa ((OPMBI IPEACTABICHUS PE3YIIbTaTa): BHITYCK
ra3eTbl, YCTHBIA OTYET C JIEMOHCTpAlMeil MaTepHalloB M JAPYrHX; YCTAaHOBJICHHWE KPHUTEPHUEB OLIEHKU
pE3yJIbTaTOB; paclpeneicHnue 00sS3aHHOCTEH Cpeay WICHOB KOMAHJBL: yYalluecs: BHIpAaOaTHIBAIOT IUIAH
JIeMCTBUH; YUUTENb NIPEJIaraeT uJeH, BEICKa3bIBACT MPEAIOIOKEHHS, OTIPEENIET CPOKH PabOTHI.

3. HccnenoBanme: yJammecs: OCyHIECTBIISIOT MOUCK, OTOOp M aHAIM3 HY)KHOW MH(POPMAIUH;
IKCIEPUMEHTUPYIOT, HAXOAAT IYTH pPEIICHUS BO3HUKAIOUIMX TMPOOJIEeM, OTKPBHIBAIOT HOBBIE sl ceOs
3HaHMSA, YIUTEIb KOPPEKTUPYET XOJI BHIIIOIHEHHS PAOOTHI.

4, OO0oOmeHnne  pe3yyibTaToOB:  ydamuecs  00O0OMIAlOT  TONydYeHHYH  HHpOopMammio,
(GOPMYITHPYIOT BBIBOABI i OPOPMIISIOT MaTe€pHal Ui TPYIIOBOM MPE3CHTAIINH.

5. IIpe3enTanmus (OTYET KAXKIOH TPYNIBl WM YYCHHKA OCYIICCTBISETCS IO OKOHYAHUU
MIPOCKTA).

6. OuneHka pe3ybTaTOB MPOCKTHOW JAEATEIHHOCTH U TIOJBEIACHHE WTOTOB: KAKIBIA YUCHHK

OLICHUBACT XOJA U PE3YyJIbTaT COOCTBEHHOI ACATCIIBHOCTH B I'PYIIIC, KaXIas pa6oqa51 rpyimia OucHUBaACT
ACATCIIBHOCTE CBOMX YYACTHUKOB; YUUTCIIb OLCHUBACT ACATCIIBHOCTh KaXXJ0ro y4YC€HHKA, IMOABOAUT UTOTH
HpOBeﬂeHHOﬁ yqaluuMucsa pa6OTI>I, OTMCHACT YCIICXH KaXXA0T0.

BbInyCKHUK HAay4YUTCH:

. TUTAHUPOBATh U BBITIONHATH Y4eOHOE UCCIIEIOBAaHHE U YU€OHBINH MPOEKT, UCIONb3Ysl MOJIEIH,
METO/Ibl U IPUEMBI, aJICKBaTHBIC UCCIEAYyEeMOM TTpoleme;

. BBIOMPATH U UCTIOIB30BATh METO/IbI, PEJICBAHTHBIE pacCMaTPUBAEMOM TPOOIIEME;

° pacrio3HaBaTb WM CTABUTH BOIIPOCHI, OTBETHI Ha KOTOPBLIC MOTYT OBITH MOJIYYCHBI NYTEM

HAyYHOTO UCCIIEJIOBaHMs, OTOMPATh aIeKBaTHBIE METO/bI UCCIEeIOBaHUS, (DOPMYITHPOBATh BHITEKAIOIIUE U3
HUCCIICAOBaHUA BBIBOBI,

o HCIIOJIB30BAaTh TAKUC MATCMATUUCCKHUE METOJAbI U IIPUCMBI, KaK a6CTpaKHI/I$I n uacain3anus,
J0KAa3aTeNbCTBO, JIOKA3aTeIbCTBO OT MPOTHUBHOTO, JOKA3aTeNbCTBO II0 AaHAJOTUHU, OIMPOBEPKEHUE,
KOHTPIIpUMEDP, UHAYKTUBHBIE U NEAYKTUBHBIE PACCYKIECHUA, [IOCTPOCHUE U UCIIOJIHEHHUE alITOPUTMA;

o HCIIOJIB30BATh TAaKHC CCTCCTBCHHOHAYYHBLIC MCTOABI W TIPHUEMBI, KakK H36HIO}IGHI/IC,
IIOCTaHOBKA HpO6J’IeMBI, BBIIBUKCHUC «XOpOIHGI\/'I THUITIOTE3BI», OKCIICPUMCHT, MOACIIMPOBAHUC,
TEOpeTUIecKoe 000CHOBAaHKE, YCTAHOBIIEHUE TPAHUI] MPUMEHUMOCTH MOJIEIIH/TEOPHH;

o UCIIONIb30BaTh HEKOTOpPbIE METOIBI TONyUYEHUs 3HAHHM, XapaKTepHbIE IS COLMATBHBIX U
UCTOPUYECKMX HAyK: IIOCTAHOBKA MPOOJIEMBI, OIPOCH], OIUCaHUE, OOBSICHCHWE, WCIOJIb30BaHUE
CTAaTHUCTUYECKUX JTAHHBIX, HHTEPIpeTaIus GaKkToB;

o SICHO, JIOTHYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHHsI, UCIIOIh30BaTh S3BIKOBBIE CPECTBA,
aJZIeKBaTHBIC 00CYX)AaeMoi mpooiieme;

L OTJINYaThb q)aKTI)I oT CY)KHGHHﬁ, MHEHUHI " OLICHOK, KPUTUICCKU OTHOCHUTHCA K CYXKICHHUAM,
MHEHUSM, OLIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHHS,

o BUJIETh 1 KOMMEHTHPOBAThH CBS3b HAYYHOTO 3HAHUS U IIEHHOCTHBIX YCTAaHOBOK, MOPATbHBIX
CY)KJICHH IIpU NOJIYY€HHUH, paCIIPOCTPAHEHNN U IPUMEHEHNN HAyYHOT O 3HAHUSI.



Bbll’lyCKHuK noayuum 603MOMHCHOCHIb HAYUUMDbCA:

J CamMoCmosmenbHo 3a0yMbléamyv, NIAHUPOBAMb U GLINOJHAMb YYeOHOe UCCIe008aHue,
VUeOHblll U COYUANbHBIU NPOEKM,
J UCNONIBb306aMb 002A0KY, 03ApeHUe, UHMYUYUIO,

L4 ucnojibzoeambvb HeKonmopbvle Memoobl noJjly4eHus 3HaHu1:i, xapakmepHbvle onsa COUUAJIbHBIX U

ucmopudeckux Hayk. aukemupoeaHue, ManﬂHPOGGHue, NOUCK ucmopudeckKkux o6pa3u06;

L4 ucnojb3zoeams HeKomopbvle npuembvl xydoofcecmeeﬂﬂoeo NO3HAHUA Mupa. yYeaiocmHoe

omoobpadceHue Mupa, 00pA3ZHOCMb, XYOOHCECMBEHHbIU BbIMbICEN, OpeaHUYecKoe eOUHCmBeo o0bue2o,
0COOEHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATbHOCTb,

L4 yenenanpasieHHo u OCO3HAHHO paszeueamsd Cce60U KOMMYHUKAMUBHblE C}’IOCO6HOCWIM,

oceaueambsp Hosble s3blKoeble cpedcmea;

L4 0CO3HAe6AmMb C60H0 OMeEeniCNeEeHHOCMb 34 000m06€pHOCWZb NOJIY4YE€HHbIX 3HCZHM12, 3a Kauecmeo

6blNOJIHEHHO20 npoexkma.



TEMATHYECKHWH ILVIAH

IesieBble npuoputeTbl BocnuTanus ajasa COO:
CO31aHHuC 6JIaI‘OHpI/I$ITHLIX yCJ'IOBI/Iﬁ JJIL HpHOGpCTeHI/Iﬂ IOKOJIbBHUKAaMHM OIIbITa OCYIICCTBJICHUA COLUAJILHO
3HAYUMBIX JEII:

1. ombIT e, HapaBlIEHHBIX Ha 3a00TYy O CBOEH ceMbe, POJHBIX U OJHM3KHUX;

2. TPYAOBOM OIBIT, OMBIT YYaCTUS B TPOU3BOJICTBEHHOU MTPAKTHKE;

3. OMBIT JeJ, HaNpaBJICHHBIX HA IOJIb3y CBOEMY POJHOMY TOPOJY HWJIHM CENy, CTpaHE B LIEJIOM, OIbBIT
JESTEIIbHOTO BBIPAXKCHUSI COOCTBEHHOU IPaskKJaHCKOU MO3UIINH;

4. ombIT MPUPOIOOXPAHHBIX JEIT;

5. OMBIT pa3penieHns BOSHUKAIINX KOHPIUKTHBIX CUTYallUi B IIKOJIE, IOMa WU HA YIIUILIE;

6. OMBIT CaMOCTOSITEILHOTO MPUOOPETEHUS] HOBBIX 3HAHUN, MPOBEICHUS HAYYHBIX HCCIIETOBAHUM, OIBIT
MIPOEKTHOM JIESITENBHOCTH;

7. ONBIT W3YYEeHHMs], 3alIUTHl U BOCCTAHOBJICHHS KYJIBTYPHOTO HACIEAMsl YEIOBEYECTBA, OMBIT CO3AAHUS
COOCTBEHHBIX MTPOU3BEICHUN KYIbTYPHI, OINBIT TBOPYECKOT'O CAMOBBIPAKCHUS;

8. OmBIT BeieHHs 3J0POBOT0 00pasa >KU3HH U 3a00ThI O 30POBBE IPYTUX JIOACH;

0. OomBIT OKa3aHWs MOMOIIM OKPYXAIOMIMM, 3a00THI O MAJIBIIIAX WM TMOXKUJIBIX JIFOJAX, BOJOHTCPCKUN
OIIBIT;

10. ompIT camoOmoO3HaHMA W CaMOAHAIM3a, OIBIT CONHMAIBHO TPUEMIIEMOTO CAMOBBIPRKEHUS H
caMopealii3aluu.

Koanu dopmMupyemsbie DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB u ecrpo | COLMAILHO 3HAMMMbIE (unpoBrie)
n/n TeM MPOrpaMMBbl YACOB M LEHHOCTHBIE oOpa3oBaTe/ibHbIE
oTHoueHus (Ne) pecypchl

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA

Wtoro 1o pasieny | 2 |1,234,9 10 | https://m.edsoo.ru/7f41bf72
Pa3znen 2. MEXAHUKA |
Wtoro o pasieny 18 2,7,9,10 | https://m.eds00.ru/7f41bf72

Paznen 3. MOJIEKYJISIPHASI ®U3NKA U TEPMOAUHAMUKA

HToro no pasneny \ 24 3,4,5,6,7 \ https://m.edsoo.ru/7f41bf72
Paznen 4. DJIEKTPOJINMHAMUKA

Hroro no paszueny

22 4,5,6,8,9,10 https://m.edsoo.ru/7f41bf72

OBIIEE KOJIMYECTBO
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PesepBHoe Bpemst 1 1,2,3,456,7,89  https://m.edsoo.ru/7f41bf72



MOYPOYHBIN IIJTAH (KTII)

Ne Jlomainee
u/n Hara Tema ypoka B
1 03.09 ®wusuka — Hayka o npupojie. Hayunbie MeTo b1 MO3HAHUS Breenne
OKpY’KaIoIlIero Mupa
05.09 Ponb 1 MecTo husuku B q)opMI/IPOBaHI/IH COBpeMeHHOIEI Hay4YHOU [ RS—
2. KapTUHBI MUPA, B IPAKTHUECKOH 1eATEIbHOCTH JIIOICH.
JuarnocTuyeckasi KOHTPoJibHasi padoTa vateprai
3 10.09 Mexanuueckoe ABuxKeHHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO $1,3
' neuxenus. [lepemenienue, CKOpocTh, yCKOPEHHE ’
4. 12.09 PaBHOMepHOE MPSIMOJIMHEHHOE IBUKECHUE §4
5 17.09  PaBHOyCKOpeHHOE MPSMOIUHEHHOE JBUKCHHE §8-10
6. 19.09 CsobGonHoe nageHue. Y CKOpeHHE CBOOOHOTO MaICHHUS KOHCIEKT
7 24.09  KpuonmHeiiHOE IBHKEHHUE. [IBUKEHNE MAaTEPUAIIBHOW TOUKH I10 § 15
OKPY>KHOCTH
8 26.09  IIpunuun otHocutenbHOCTH [ 'anmuies. THepuuanbHble CUCTEMBI § 18, 20
' otcyeTta. [lepBbiii 3akoH HproToHa ’
9 01.10 Macca rena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akox § 19, 21
' HproToHa 111 MaTepraibHON TOUKHU '
10, 03.10  Tperwmii 3akoH HproToHa /U1 MaTepHaTbHBIX TOUEK § 24
11. 08.10  3akoH BcemupHoro TsaroteHus. Cuna tsokectu. [lepast kocMuyeckas § 28
CKOPOCTh
12. 10.10  Cuna ympyroctu. 3akoH ['yka. Bec tena § 33,34
13. 15.10  Cuna tpenus. Koappuuuent tpenus. Cuiia conpoTUBIIEHUS IPU § 36
JBUKEHHUH TeNa B KUJAKOCTH WM ra3e
[ToctynarenbHoe U BpalaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOTO
14. 17.10 tena. MomeHT cuiibl. [lneyo cunbl. YcnoBusi paBHOBECHS TBEPIOTO § 16, 51
Tena
Nmnynbc MmaTepranbHONW TOUKH, CUCTEMbI MaTEpUAIbHBIX TOUEK.
15. 22.10 Nmnynbe cuiibl. 3aKOH COXpaHEHUs uMIyjibca. PeakTuBHOe § 38
JIBUKCHHEC
16 24.10 Pabora u MomHOCTh cuiibl. KuHeTnyeckas sHeprus MaTepuaabHOI § 40, 41
' Touku. Teopema 006 M3MEHEHUH KHHETUYECKOW SHEPTUU ’
[TotennuanpHas sueprus. [loTeHnnanpHas SHEPTUs yIPYTo
17. 07.11 nepopMupoBaHHO npykuHbl. [loTeHIIManbHas SHEprus Tena § 43, 44
BOJIM3M IOBEPXHOCTH 3eMITU
12.11 [ToTeHnmanpHbIe U HEMOTEHITUAIBHEIE CUITBL. CBSI3b pabOTHI § 45
18. ' HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKON SHEPIUH KOHCHéKT
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON S3HEPTUH
JlabopaTopnas padora Ne 1 «VccinenoBanue CBs3M pabOTHI CHIIBI C
19. 14.11 M3MEHEHUEM MEXaHUYECKOM DHEPIUU Teja Ha IPUMEpe PacTsHKEHUS c. 416

PE3UHOBOTO KI'yTa




20 19.11 KontpouasHas padora no teme Ne 1 «Kunemarunka. J[nHamuka. Paznarounsrit
' 3aKOHbBI COXPAHEHUSI B MEXAHUKE) Marepual
21.11  OcHOBHBIE MOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPHUH.
21. § 56, 58
bpoyHnoBckoe nmwkenue. uddy3us
22 26.11  XapakTtep ABMXKEHUA U B3aMMOJACHCTBUS YacTHIl BelecTBa. Moaenu § 59
' CTPOEHHUs Ia30B, KUIKOCTEN U TBEPABIX Tl
23, 28.11  Macca monekyn. KommuectBo Bemecta. [locTossHHas ABoraapo KOHCILEKT
24 03.12 Temunooe paBHOBecue. Temneparypa u e€ usmepenue. lkana § 62
' temneparyp Lenbcus
o5 05.12 Hpneansnsiii ra3 B MKT. OcHoBHOE ypaBHeHHEe MKT § 60
26 10.12  AOcosoTHas TeMIeparypa Kak Mepa cpeqHeil KHHETHUeCKO $ 63, 66
' SHEPIHHM JBM)KECHHS MOJIEKYIl. Y paBHeHue MenaeneeBa-Knaneiipona ’
27 12.12  3akon /lanpToHa. ['a30BbIC 3aKOHBI § 68
8 17.12 JlaGopaTopHas padora Ne 2 «/ccnegoBaHue 3aBUCUMOCTH MEXTY c. 419
' rapaMeTpamMu COCTOSIHUS Pa3pesKeHHOro ra3a '
29 19.12  HM3omporiecchl B HIeaTbHOM Ta3e U UX rpaduuecKkoe MpeCTaBIeHNe Pa3znarounsrii
' Marepual
BHyTpeHHSS S5HEpTUs TePMOIUHAMUYECKON CHCTEMBI M CITIOCOOBI €€
24.12
30. n3MeHnenus. KonnuecTBo TemioTel U padota. BHyTpeHHsIs sHeprus § 79, 80
OJTHOATOMHOTO MEaIHHOTO ra3a
31 26.12  Bwupsl Teruionepenadn § 82
09.01  VYnenbHas Termno€MKOCTh BellecTBa. KonuuecTBo TenaoTsl npu
32. o Koncnekr
Teruionepenave. AnnabaTHeli porecc
33 14.01  IlepBslii 3aKOH TEPMOAMHAMUKY U €r0 MPUMEHEHHUE K U30IpoIieccaMm § 84
34 16.01 Heob6patumocTs mpoiieccoB B mpupoje. Bropoii 3akox § 87
' TEPMOJUHAMUKHU
35. 21.01  Tlpusnun aevictBust u KI1J] TeruioBoi ManmiHb $ 88, c. 288
36. 23.01  Iluxna Kapuo u ero KI1J] § 88, ¢. 290
37 28.01  DOkonoruyeckue npodaemsl TernosHepretuku. IPOEKT $ 88, ¢. 291
38 30.01 Ob6obmaromuit ypok «MomnekynsipHas ¢puznuka. OCHOBBI Paspgatounsrit
' TEPMOJIUHAMUKHN» Marepuall
39 04.02 KonTpoabHasi padora Ne 2 o reme «MoutekynspHas pusuka. Paznarounsrit
' OCHOBBI TEPMOIMHAMUKH MaTepuan
40 06.02  ITapoobpazoBanue u KoHAeHcalus. Vicnapenue u KuneHue § 82
a1 11.02  AOGcontoTHas ¥ OTHOCHTENbHAS BIAKHOCTH BO3/lyXa. HachIieHHbBIT § 71-73
' nap
13.02 Tépnoe Teno. Kpucrammmaeckue u amopdusbie Tena. AHU3OTPOIUS
42. ' CBOMCTB KpucTayioB. JKuakue kpuctamwibl. CoBpeMeHHbIE §78
MaTepuaibl
. [1naBnenue u KpucTauM3alus. Y qebHas TEIUIOTa IJIaBICHHUS.
43, 1802 p s, YA § 82, ¢. 271

CyOnumariust




20.02

VYpaBHeHHE TEIJIOBOTO OajlaHca

44, § 82,c¢.272
45. 25.02  Dnexktpuszauus Tel. DIEKTpUUeCKUil 3aps. J[Ba Buaa § 90, c. 301
NIEKTPUYECKUX 3apsI0B
46. 27.02  IIpoBogHUKH, TUINEKTPUKU U MOJTYITPOBOJHUKHU. 3aKOH COXPAHEHUS § 90, ¢. 299
3JIEKTPUYECKOT0 3apsiia e
47, 04.03 BSaHMOHCﬁCTBUHe 3apsaa0B. 3akoH Kynona. ToyeuHslit §91
AJIEKTPHUYECKUH 3apsiz
48 06.03  HanpsoxéHHOCTb 3i1eKTpruyecKoro nosst. [IpuHuun cynepno3uuuu § 94-96
' ANEKTpUYECKUX Mosiel. JInHuu Hanps>KEHHOCTH
49, 11.03  Pabota cun snexkrpocratudeckoro nois. [lorennunan. Pasnocts § 99-101
MOTEHIMAJIOB
13.03  [IpoBOOHUKHK U JTUAJAEKTPUKU B JICKTPOCTATUUECKOM IIOJIE.
50. Kouncnekr
JlsnexkTpuueckast IpOHULIAEMOCTh
51 18.03  Dnekrpoémkocts. Konnencarop § 103
50, 20.03  JlaGopartopHas padora Ne 3 «M3MepeHue 351eKTpOEMKOCTH PazpgaTounsrit
KOHJICHCATOPa» MaTepuan
53, 03.04  DAEKTPOEMKOCTH IMIIOCKOTO KOHJEHCATOPA. DHEPIHUsl 3apsyKEHHOTO § 104
KOHJIEHCAaTopa
[IpuHIMI 1EeNCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
54. 08.04  KOMMPOBAIBHOTO ammnapara, CTpyHHOTO MPUHTEPA. —
DneKTpocTaTHUecKas 3aluTa. 3a3eMJICHHE 3IEKTPOIpHUOOpOB.
INPOEKT
DNEeKTpUYECKuil TOK, YCIOBHS €ro cymiecTBoBaHus. [locTosHHBIN
55. 10.04 tok. Cnna toka. Hanpspxenue. ConporuBienue. 3akon OMa st § 106, 107
y4JacTKa Lenu
1 [TocnenoBarenbHOE, NapaiebHOE, CMEIIAHHOE COeIMHEHHE
56. 5.04 poBoAHKUKOB. JlabopaTopHasi padoTa Ne 4 «3ydyeHue § 108, c. 420
CMEILIaHHOTO COeIMHEHMSI PE3UCTOPOB
57 17.04  PabGoTa u MOIIHOCTb JIEKTPUUYECKOr0 TOKA. 3akoH J[xoynsa-Jlenna § 110
3akoH OMa A1 OJTHOM (3aMKHYTOM) JIEKTPUUYECKON 1IeTIH.
58 22.04  Kopotkoe 3ambikanue. JlabopaTopuas padora Ne 5 «3mepenue § 111,112, c.
' NEKTPOABMIKYILEN CHIIBI HCTOYHHUKA TOKA U €T0 BHYTPEHHETO 422
COIIPOTHBIICHUS»
59 24.04  DnexTpoHHAas MPOBOJUMOCTH TBEPBIX METAIIJIOB. 3aBUCHMOCTD § 114, 115
' COIIPOTHBIIEHUS] METAJIJIOB OT TemIieparypsl. CBepXIpOBOIMMOCTh ’
60. 29.04  DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JI€KTPOHHBIX ITyYKOB § 118
61 06.05  ITomympoBOIHUKH, UX COOCTBEHHAS U MPUMECHAs! POBOJUMOCTb. § 116
' CsoiicTBa p—n-niepexoja. [lonynpoBoaHUKOBBIE TPUOOPHI
62 13.05 DeKTpUYEeCKui TOK B PaCTBOPAX M PACIUIaBaX AJIEKTPOJIUTOB. § 119
' DNeKTpOIUTHYECKAas TUCCOIMALIUsA. DIIEKTPOIIN3
63 15.05 Dnexrpuueckuil Tok B razax. CaMOCTOSITENIbHBINA U § 120
' HECAMOCTOSITENbHBIN pa3psia. Mosuus. [1na3ma
20.05  DnexTpuueckue NpuOOPHI U yCTPOUCTBA U X MPAKTUUYECKOE
64. Koncnekr
npumeHenue. [IpaBuna Texuuku 6ezonacHoctd. IPOEKT
65, 22.05 Oo6o6maronuii ypok «JEKTPOIHHAMHUKAY PazngaTounsrit

MaTepHa




66. 27.05 KonrtpouabHasi padora Ne 3 no teme «IIEKTPOCTATHKA. Paznarounsrit
ITOCTOSIHHBIN 2IIEKTPUYECKUM TOK. TOKH B pa3iIMYHBIX CPENAX» Marepuail
67 29.05  PesepubIii ypok. O600maonuii ypok 1mno reme KOHCIEKT
«DIIEKTPOIMHAMUKAY
68. PesepBubIil ypok. O6o0marontuii ypok mmo temam 10 kiacca Koncmekr
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Ousmka : 10- kmacc : 0a30BbIi W yriayOJE€HHBIM ypoBHHM : ydeOHumk / ['.SI. Mskumes,
b.b. byxoBueB, H.H. Corckuii; nmon pen. H.A. IlapdentpeBoit. — 1l-e wu3m., crep. — Mocksa :
[Ipocsemenne, 2024. — 432 c. : wn. — (Kimaccuyeckwnii kypc).

METOINYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Pabouas nporpamma

Y4eOHuk

COopuuk 3a1a4 1o pusuke

Terpanp 1 1a00paTOpHBIX paboT
[Toypounsie pa3paboTKu
CamocTosiTenbHbIe U KOHTPOJIbHBIE PabOThI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Oo6pa3oBaTenbHble MIaT(GOPMBI
1. Vuusepcuterckas miardpopma OpenEdu (https://openedu.ru)
2. ®wusuka Ha matdopme Khan Academy(https://ru.khanacademy.org/science/physics)

Be6-caiiThl ¢ y4eOHBIMH MaTepHAIAMH
1. ®wusuka.py (https://www.fizika.ru)
2. ®usuka s Beex (https://fizika-dlya-vseh.ru)
3. Caiit «®usuka B mkose» (https://www.physicsschools.ru)

OmnuaiiH-TpeHaxkepbl 1 MHTEPAKTHBHBIC IPHJI0KEHHUSA
1. PhET Interactive Simulations (https://phet.colorado.edu)
2. GeoGebra (https://www.geogebra.org)



