MMHUCTEPCTBO ITPOCBEILEHUS POCCUMCKOM ®EJEPAITN
MunuctepcTBo 00111er0 U npodeccruoHaibHOro oopazoBanus PoctoBckoil obnactu
VYmpasnenue oopazoBanus PoctoBa-na-J{ony
MAOY «JIumeit Ne 11»

«Paccmompenoy «Coznacoeano» «Ymeeprcoeno»
Ha 3aceannu MO Ha 3acenanny HMC Hupexrop MAOY «JIureit Nel 1»
[Ipotokomn Ne 1 [Ipotokomn Ne 1 [Toraryesa B.O.
ot 12.08.2024 ot 27.08.2024 [pukas Ne 445 ot 31.08.2024
ITpencenarens MO ITpencenarens HMC
Cunopenko E.B. Maiibopona T.A.
PABOYAS ITPOT'PAMMA

(ID 4404682)

OU3UKA

(npeomem)

Yuurtean: Kouun O.A.
Kanacc: 10 «B»

KoJsimuecTBO 4acoB, 3a KOTOpoe peanu3yercs pabodas mporpamma: 67 4acos.

3aron 1 yeTBepThH | 2 YeTBEPTH | 3 YeTBEPTH | 4 YEeTBEPThH Bcero
Bcero 16 16 21 14 67
KonTponbHbie 1 1 1 1 4
paboThI
JlaGopatopHbie ] 2 1 2 5
paboThI
[TpoexTsr - - 1 2 3

PocroB-Ha-/lony

2024 — 2025 yueOHblli ro1




MNOACHUTEJBHASA 3AIINCKA

Copepxanue mporpaMMmbl 1o (U3MKE HaMpaBlIeHO Ha (OpPMHUpPOBAHME €CTECTBEHHOHAYUYHOMH
KapTuHbl Mupa oOydaromuxcst 10—11 kiaccoB npu o0yyeHun ux (u3nke Ha 0a30BOM YpOBHE HAa 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 (U3MKH 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» kimacca 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 Ob6nactHoii 3akoH «O0 oOpa3zoBanuu B PoctoBckoit 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

00pa3oBaTeNbHOI 1eATeIbHOCTH M0 OCHOBHBIM 00I11€00pa30BaTEeIbHBIM IporpaMmMaM — 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 PO ot 21.09.2022 Ne 858 «OO0 yTBepKAeHHUH
denepanbHOrO mepeyHs YYeOHHMKOB, OMYIIEHHBIX K MCIONB30BAaHUIO IPH PEATH3alUUd  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 toctunun PO  28.07.2023 Ne74502), ot 21.02.2024 Nel119
(3apeructpupoBan MunuctepctBoM toctunmu PO  22.03.2024 Ne 77603) u 21.05.2024 Ne347
(3apeructpupoBan MunuctepctBoM rocturu P® 21.06.2024 Ne 78626).

o [Tpuka3 MunuctepcrBa mnpocsemenuss P® ot 18.07.2024 Ne 499 «O6 yTBepkaeHUU
denepaabHOTrO MepeyHs IEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, AOMYIICHHBIX K MCIIONB30BaHUIO MPH
peanu3aly HMMEIOUMX TOCYIapCTBEHHYIO aKKpeIuTalMio o0pa3oBaTeNbHBIX MNPOTpaMM HA4yalbHOTO
00111eT0, OCHOBHOTO OOIIET0, CPETHETO OOIIETO 00pPa30BAHUSI.

J [Tpuxa3z MunucrepcrBa I[IpocBemenus Poccuiickoit @enepauuu ot 12.08.2022 No732 «O0
YTBEPXKJICHUH (eepaJbHOrO TOCYIapCTBEHHOIO 00pa3oBaTelbHOrO CTaHJIapTa CpexHero oOIiero
00pazoBaHUs».

. [Tpuka3z Munnpocsemnieanss Poccuu ot 18.05.2023 Ne 371 «O06 yrBepxaeHnn (enepanbHOM
o0pa3oBaTenbHOI MpOrpaMMbl CpeTHEro O0IIero o0pa3oBaHuss» ¢ u3MeHeHusMu OT 1 ¢eBpans 2024 r. No
62 u 19 mapta 2024 r. Ne 171.

J Mertonndeckue pekomeHaanuu «CucTemMa OICHKHU JIOCTHKCHUH TUTAHUPYEMBIX TIPEIMETHBIX
pe3yJIbTaToOB OCBOCHUS yueOHoro nmpeamera «dusuka» (2023).
o Konnenmus npenonaBanus yueOHOro mpeaMera (us3nka B 00pa3oBaTeNbHBIX OpraHU3aINsIX

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

J @enepanbHas pabouasi mporpaMMa BOCIHMTaHUS AJs 00I1e00pa30BaTENbHBIX OpraHu3alui
(omoOpena pemieHueM QenepaabHOTO Y4eOHO-METOAMYECKOro OO0BhEeIUHEHUs o 00IeMy oOpa3oBaHHUIO,
npotokos ot 23 uronst 2022 1. Ne 3/22).

. [TocTanoBienne ['1aBHOTO TOCYIapCTBEHHOTO CAaHUTAPHOrO Bpada Poccuiickoit denepanun oT
28.09.2020 r. Ne 28 "OO yrBepxkaenun canutapHbix mnpasun CII 2.4, 3648-20 "CanurapHo-
AMHIEMUOJIOTUIECKHE TPEOOBAHMUS K OPTaHU3AIMSIM BOCITUTAHHS W O0y9IEHUS, OTJIBIXa U O3/IOPOBJICHHS JIETEH
u Mosoexu" (3apeructpupoad MunuctepcTBoM roctunmu PO 18.12.2020 Ne 61573).



. ITocTanoBienne ['1aBHOTO TOCYIapCTBEHHOTO CaHUTApHOTO Bpada Poccuiickoit denepauu oT
28.01.2021 Ne2 «O6 ytBepxknenun CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHUBBI U TPeOOBaHUS K
obecrieuennto Oe3omacHOCTH W (WiHM) OE3BPEIHOCTH JMJIA 4eloBeKa (HaKTOPOB CpeIbl OOWUTaHUS» C
n3meHeHusiMu ot 30.12.2022.

J OcHoBHas oOpa3oBaTenbHasi MporpaMMa CpeaHero oO0Imero oOpa3oBaHUS, YTBEPKAEHHAsS
npukazom aupekropa ot 31.08.2024 Ne 444,

. Yueonni mmaH MAOY «Jlunerr Ne 11» nHa 2024-2025 y4eOHBIN TOJ, YTBEPKIEHHBIN
npukazom aupekropa ot 31.08.2024 Ne 444,

. [Tonoxenne o paboueit mporpamme MAOVY «Jluneir Ne 11», yTBepkAEHHOE TPHKA30M
mupextopa ot 20.08.2024 Ne 380.

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

Peanuzanus JloHCKOro pernoHajJbHOTO KOMIOHEHTa (/[/PK) mpoucxXoauT B TE€YEHHE Tofa B TeMmax
MPOrpaMMbl, KOTOpbIE MO COJEPKAHUIO COOTHOCATCS ¢ peruoHanbHoi Tematukou (10-12% ot obuiero
KOJIMYECTBA YaCOB).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®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-HAYYHbIX YUeOHBIX MPEIMETOB, NOCKOIbKY (pU3NUECKUe
3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SBJICHUMN, U3y4aeMbIX XUMHUEH, Onosoruei, puzndyeckoi reorpaduei
U acTpoHoMHel. Mcronb30BaHMe M aKTUBHOE NMpUMEHEHHe (U3NYECKUX 3HAHUI ONpenenseT XapakTep U
pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTUH B cepe IHEPTeTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTe€pHajoB C 3aJaHHbBIMH CBOMCTBaMHU U Jpyrux. V3yueHue (pu3MKH BHOCUT OCHOBHOH BKJaja B
(dopMHpOBaHNE €CTECTBEHHOHAYYHOW KapTUHBI MUpa 00ydaromuxcs, B GopMupoBaHHe YMEHUN TPUMEHSTh
HaYYHbII METOJ| TO3HAHUSI [TPY BHINOJIHEHUH UMHU Y4E€OHBIX UCCIICAOBAHUIMA.

B ocHOBY Kypca GpU3MKH Ui YPOBHS CpeIHET0 00MIero 0Opa30BaHMs TOJI0XKEH Pl UICH, KOTOpPBIC
MO’KHO pacCMaTpUBATh KAaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SABISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COAEPIKUT
MaTepHal U3 BCeX pa3zienoB (PU3MKH, BKIHOYAET KaK BOIPOCH! KIACCHUECKOI, TaK M COBPEMEHHON (PU3HUKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MaTtepuan Kypca (U3MKH OOBEIWHEH BOKPYT
¢usnueckux Teopuil. Benymmm B kypce siBisiercsi GopMHpPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE€ peanuzanus nOpearnonaraeT HMCIOJb30BaHHE T'yMaHUTapHOTO
noTeHuuana GpU3n4eckoi HayKu, OCMBICIEHUE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢pusuku npeanosaraet 3HakOMCTBO € HIMPOKUM KPYrom
TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI 1 3aKOHOB.

Hoes skonocuzayuu peannsyeTcsl MOCPEICTBOM BBEACHUS AJIEMEHTOB COJEpXKaHUs, MOCBAIIEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C PAa3BUTHUEM TEXHUKHU U TEXHOJIOTHH, a
TaK)ke 00CYKAEHUs MPoOIeM pallMOHAIBLHOTO MPUPOI0NOIB30BaHUS U IKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMH JJIEMEHTaMU Kypca (U3MKH Ha YpOBHE CPEIHEro oOIIero oO0pa3oBaHMs SIBISIOTCS
busndeckue Teopuu (HGopMUPOBaHHE MIPEACTABICHUIN O CTPYKTYpE TOCTPOCHUST (PU3MUECKOU TEOPUH, POJIH
(GyHIaMEHTABHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O TMPUPOJE, TI'PaHHUIIAX
IPUMEHUMOCTH TEOPUH, /171l OTIMCAHUsl €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CuCTeMHO-IeSTETbHOCTHBIM TOAX0A B Kypce (U3MKM pealn3yercs MNpexJae BCero 3a CuéT
OpraHM3aIKi SKCIEPUMEHTAIbHON NedaTelbHOCTH oOydaromuxcs. s 6a30Boro ypoBHSI Kypca (GU3HKU —
9TO MCIIOJIb30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B NporpamMme no (u3uke OObEAUHEHBI B OOHIMI CHUCOK YUYEHHYECKHMX HPAKTHUECKHUX padoT.
Boienenne B yka3aHHOM IMepedyHe J1a0OpaTOPHBIX pPadOT, MPOBOAWMBIX JUISI KOHTPOJS M OIICHKH,
OCYIIIECTBIISIETCSl yYaCTHUKaMU 00pa30oBaTeNIbHOTO Mpolecca MCXO0/d U3 O0COOEHHOCTEW IMIaHUPOBAHUS U
ocHamieHusi kabuHera ¢usuku. Ilpu sTOoM oOecneumBaeTcs OBNaJeHHE OOYYAIOUUMHCA YMEHHUSAMU



IPOBOJIUTh KOCBEHHbBIC W3MEPEHHUs, MCCIECJOBAHUS 3aBUCHUMOCTEH (U3UUECKUX BEIMYUH U TOCTAHOBKY
OIIBITOB IO MPOBEPKE NPEATOKEHHBIX THIIOTE3.

bonpiioe BHMMaHuE YAENAETCS PEIICHUI0 PACUETHBIX M KAdyeCTBEHHBIX 3aaad. [lpu sTtom nmms
pPAcUYETHBIX 3a/1a4 IPUOPUTETOM SIBJIIOTCA 3a/1a4M C SIBHO 3aJJaHHOM (PU3NYECKOM MOJEIbIO0, T03BOJISAIONINE
IPUMEHSATh W3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasfelia Kypca, TaKk U HHTETPUPYs
3HAHUS U3 Pa3HbIX pasfenoB. [lJig KauyecTBEHHBIX 3a/ay MPUOPUTETOM SIBIISIOTCS 3a/laHusl Ha OOBsICHEHUE
NpoTeKaHUs (PU3NUECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOILIEH XU3HH, TpeOyronue Bbidopa (puznueckon
MOJIENIU JIJIsl CUTYalluH NIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHHYECKOMY OOECIICUEHUIO
yueOHOoro npoiecca 0a30BbIii YpOBEHb Kypca (U3MKU Ha YPOBHE CpelHEro oOIiero o0Opa3oBaHUs J0JIKEH
U3y4aTbCs B YCIOBHSIX IMPEIMETHOTO KaOMHeTa (DU3MKH MM B YCIOBUSX HHTEIPUPOBAHHOTO KaOHMHETa
IPEIMETOB €CTECTBEHHOHAYYHOI0 LIMKJIa. B kabuHeTre pU3MKU JOHKHO ObITh HE0OX0auMoe JabopaTopHOe
000pyI0BaHUE /175l BBIITOJHEHHS YKa3aHHBIX B MPOrpaMMe 1O (PU3HMKE YUEHUYECKUX MPAKTHUECKUX padoT u
JIEMOHCTpaLlMOHHOE 000PYA0BaHHE.

JlemMoHCTpanmoHHOe 000pyaoBaHue (hopMUpyeTcs B COOTBETCTBUU C MPUHIMIIOM MHUHHMAaJIbHON
JOCTATOYHOCTH M OO0ecleYuBaeT ITOCTAaHOBKY IIEPEUUCIIEHHBIX B IporpamMme IO (QU3MKE KIHYEBbIX
JEMOHCTPAIHA [T UCCIICAOBAHUS U3y4aeMbIX SBJICHUN U MPOIECCOB, YMITMPUYECKUX U (DyHTaMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGoparopHoe 000pyAOBaHHE MJIsi YYEHHUYECKHUX IPAKTUUYECKUX paboT ¢opMmMupyercss B BUJE
TEMaTUYEeCKUX KOMIUJIEKTOB M oOecneunBaeTcs B pacyére OJHOr0 KOMIUIEKTAa Ha JBYX OOy4YaroLIUXCS.
Temaruueckne KOMIUIEKTHI JJaOOpaTOPHOro 00OpYAOBaHUs NMOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUU
aHaJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BHUJIE€ LU(POBBIX
nabopaTopuid.

HEJU U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMHA HeJIsAMU U3YUCHUA (1)I/ISI/IKI/I B O6H.I€M O6paBOBaHI/II/I SABJIAKOTCA:

. (dopMupOBaHHE MHTEpEca U CTPEMJICHUSI OOYYAIOIIMXCS K HAYYHOMY M3YYEHUIO NPUPOABI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TpEACTAaBIEHUH O HAyYHOM  METOJEe IMO3HaHUS U  (OopMUpPOBaHUE
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,

TEXHUKHU U TEXHOJIOTHUH.

JlocTHKeHHe 3THUX Leslel 00eCHeunBaeTCs PELICHHEM CIEIyIOIUX 337ad B IPOLECCe U3YyYEHUs
Kypca (U3MKH Ha yPOBHE CPEIHEro 00Iero oopa3oBaHus:

. NpUOOpEeTEeHNEe CHUCTEMbl 3HAaHUNW 00 O00ImMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHsIX, BKJIIOYAs MEXAaHUKY, MOJEKYJISpHYIO (U3MKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U
3JIEMEHTHI aCTPO(PU3UKY;

° q)OpMI/IpOBaHI/IC YMeHI/Iﬁ MNPUMCHATH TCOPCTUUCCKHUEC 3HAHUA IJIA 00BsICHEHHS (I)I/I3I/IIICCKI/IX
SIBIICHHUI B mpupoac U A NPUHATHUA MIPAKTUICCKUX peIHeHI/Iﬁ B ITOBCEIHEBHOM KHU3HU,
° OCBOEHHE CII0CO00B pelICHUA pa3JIMYHBIX 3a7a4 C SIBHO 3aJlaHHOM (I)I/I3I/I"ICCKOI\/’I MOACIBIO,

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

° ITOHUMaHHEC (1)I/I3I/I‘—ICCKI/IX OCHOB H IPUHOUIIOB }IeﬁCTBHH TEXHUYCCKUX yCTpOﬁCTB n
TCXHOJIOTUYCCKUX MPOUCCCOB, UX BJIUAHUA Ha OKPYKAOMIYIO CPEAY,
° OBJIAZICHUC MCTOAAMHU CaMOCTOATCIIBHOTO IINIAHUPOBAHUA W TMPOBECIACHUA (1)H31/I‘I€CKI/IX

9KCIIEPUMEHTOB, aHAIW3a W HMHTEpPHpeTanuud WHPOpMAIUU, ONpeAeNeHUs] AOCTOBEPHOCTH IOTYYSHHOTO
pe3ynbrara;



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

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

Ha m3yuenmne ¢usuku B 10—11 kitaccax 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»

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MMO3HAHUSA

®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
AHanorosblie ¥ TU(GPOBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCHUTENIBHOCTh MeEXaHU4eCcKOro aABmxkeHusa. 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

Mogenp cuctembl OTCUETA, WILTIOCTPALUA KHHEMATUHYECKUX XapaKTEPUCTUK JBUKECHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[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 Teaa, OpOIMIEHHOTO TOPU3OHTATBHO.

Tema 2. /lunamuxa

[Tpunun otHocuTensHOocTH ["anunes. Ilepssiii 3akoH HeroToHa. MHEepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepnosuiniuu cui. Bropoit 3akoH HbioToHa mis MaTepuaabHOM
Touku. Tperunii 3akoH HploTOHA /U151 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.

TexHudeckue ycTpoucTBa U MPAKTUUECKOE IIPUMEHEHUE: TOALINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.



Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJACHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecus: TBEpAOro Tena. Bunipl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIUX B MPYXUHE U PE3UHOBOM oOpaslie, OT
ux nedopmMarum.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynsc martepuanbHOM TOYKM (Tesia), CHCTEMbl MaTEpPHAIBHBIX TOYeK. Mmmynbc cuiabsl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora cuipl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUKH. Teopema 00 U3MEHEHUN KUHETUYECKOI SHEPTUH.

[lorenunansHas osHeprus. [loTeHuuanbHas sHeprus ynpyro JaeOpMHUPOBAHHOM MPYKUHBI.
[ToreHuuanbHas SHEPTUA TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmManpHbBIC U HEMOTEHITUAIBHBIE CHUIIbL. CBsI3b Pa0OTHI HETIOTEHITMAIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKON IHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKOIN SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoHcTBa U MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN MUCTOJET,
JBIDKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon nmoTeHIMAIbHON YHEPTHH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenune abCoOMOTHO HEYMPYTOTo yaapa ¢ MOMOMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanmne cBsizn pabOTHI CHJIBI C M3MEHEHHMEM MEXAaHUYECKOW JSHEpPruu Teja Ha TpuMepe
pacTsDKEHUS PE3MHOBOTO JKIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUM U MX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe nsmwxenue. Auddysus. Xapakrep IBHKEHUS M B3aUMOJICHCTBHS YacTHIl BemiecTBa. Mojenu
CTPOEHHS T'a30B, JKUJIKOCTEH M TBEPIBIX TEJ U OOBSICHEHHWE CBOMCTB BEILIECTBA Ha OCHOBE ATHX MOJENEH.
Macca u pazmepsl mosnekyil. KonmnuectBo Bemectsa. [loctosnnas ABoranpo.

TenmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana temneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU HJI€ATBHOIO
ra3za. AOCOJIIOTHas TeMIeparypa Kak Mepa CpeHel KMHEeTUYECKOM SHEepPruu TEeIIOBOrO JBHUKEHHS YaCTHIL
raza. lllkana temneparyp KenpBuna. ['a3zoBble 3akoHbl. YpaBHeHue MenneneeBa—Kinanelipona. 3akoH
Hanbrona. M3omporeccsl B HAEaTbHOM Ta3e € IOCTOSHHBIM KOJMYECTBOM BemlecTBa. | 'paduueckoe
IpeCcTaBIeHNEe U30IIPOLIECCOB: M30TEPMA, U30X0pa, H300apa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMnbITHI, JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHHME BemiecTBa, GoTtorpaduu MOJEKYJT OpPTaHHMYEeCKUX
COCIMHEHUI.

OneIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Monens 6pOyHOBCKOTO JBHXKEHUSI.



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 3aBUCUMOCTH MEXY ITApaMETPAMHU COCTOSIHUS PAa3pEKEHHOIO 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 n3omnporeccam. I paduueckas HHTEpIpeTanus padoTh rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTs npoleccoB 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

V3MeHeHne BHYTPEHHEH SHEPruM Teja MPH COBEPIICHUU PAaOOTHI: BBUIET MPOOKU M3 OYTBUIKH IMOJ
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, IBUraTelsi BHYTPEHHETO CrOPaHusi, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[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 MOJIY4YEHHs COBPEMEHHBIX MaTEpHUaJIOB, B TOM YUCIIE HAHOMAaTEpUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX MTAPOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenue oTHOCUTENHHON BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DiiekTpoanHamMuKa

Tema 1. dnexmpocmamuka

DnexTpu3anusa Tell. DJeKTpHdYecKuid 3apsa. J[Ba Buma smekTpudeckux 3apsaoB. [IpoBOIHHKH,
JTUDIIEKTPUKU U TIOTYIPOBOAHHUKHU. 3aKOH COXPaHEHUS NIEKTPHUIECKOT0 3aps/a.



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. PaszHocte mnorennuanos. 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 3JIEKTPOCTATUUECKOM I10JIE.

DIeKTpOCTaTUYECKas 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.

DNeKTpUUecKoe CONPOTHBIICHHE. YJIeNbHOE CONpPOTUBJIEHHE BeulecTBa. llocnenoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOIIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIAa U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKA. 3akoH OMa 1l OJIHOM
(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 IMOJIYNIPOBOAHUKOB. CBoMcTBa P—N-
nepexoaa. [lonynpoBogHUKOBbIE TPUOOPHI.

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

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHBIN pa3psaa. Monnus. [lna3ma.

TexHnueckue ycTpolcTBa W IPaKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PpEOCTar,
UCTOYHUKU TOKA, OJJIEKTPOHArpeBaTeibHble NPUOOPHI, AIIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBI JHOA, TEPMHUCTOPHI M (POTOPE3UCTOPHI, TMOITYNPOBOAHUKOBBIA 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.

3aBUCUMOCTh COIPOTHUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTh BO3yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne cMEemaHHOro COEeANHEHNS PE3UCTOPOB.

W3mepenue 37eKTpOIBHKYILEH CUIIbl HCTOUHUKA TOKA M €r0 BHYTPEHHETO COMPOTHUBIICHHUS.

HaGmonenue anekrponusa.

MesknpeamMeTHbIe CBS3H

N3yyenne kypca ¢usuku Oa3oBoro ypoBHS B 10 Kiacce OCyMIECTBISETCS €  Y4ETOM
COJIepKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOIO IIO3HAHUS: SIBIICHHUE,
Hay4HBIH (akT, THUIoTe3a, (QU3MYEcKas BEIWYMHA, 3aKOH, TEOpHs, HaONIOICHNEe, OSKCICPUMEHT,
MOJIETTMPOBAaHHE, MOJIEJIb, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMbl ypaBHEHHWI, JuHeWHass ¢(yHKuus, napaboina, rumepbona, uX
rpaduKd U CBOWCTBA, TPUTOHOMETPHUECKHE (DYHKIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M X MIPOCKIIMU HAa OCH KOOPIMHAT, CIIOKCHHE BEKTOPOB.

Buonoeusn: Mexannieckoe ABIKEHHE B XKMBOH mpupoze, muddy3us, ocMOC, TEMI000MEH KHUBBIX
OPraHU3MOB (BHU/IBI TEIJIONEpeIauH, TETTIOBOE PABHOBECHE), HIICKTPUUECKHUE SBICHUS B )KUBOW MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJIIPHAS
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeJ, >KUAKOCTEH M Ta30B, AJICKTPUYECKHE CBOWCTBA METAJUIOB,
AIIEKTPOIUTUYECKAS TUCCOLMAIINS, TaTbBAHHKA.

TI'eoepagpus: BIaXXHOCTh BO3/yXa, BETPBI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeodbpa3zoBaHue IBUKCHUN C MCIIOJIB30BAaHUEM MEXAaHH3MOB, YUET TPEHHUS B TEXHHKE,
HOIIMITHUKY, HCIOJIb30BAaHHE 3aKOHA COXPAHEHHsS HMMITYlIbCca B TEXHUKE (pakeTa, BOIOMET U JIpyTue),
JIBUTATENIb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHAUIIMOHEDP, TEXHOIOTHA
NOJTYYeHHS COBPEMEHHBIX MaTepualioB, B TOM 4YHCJIE€ HAHOMATepPHAJIOB, W HAHOTEXHOJIOTHH,
DIIEKTPOCTATUYECKAs  3alldTa, 3a3eMJICHHE  OJJEKTPONPUOOPOB, KCEPOKC, CTPYHHBI  NpHUHTED,
AJIEKTPOHATrPEBATENBHBIE TPUOOPBI, HIIEKTPOOCBETHTEILHBIC TPUOOPHI, TaTbBaHHUKA.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

OcBoenune yueOHOro mpeamera «®du3uka» Ha YpOBHE cpeaHero oormiero obOpa3oBaHus (0a30BbIN
YPOBEHb) JIOJDKHO OOECHCUUTh AOCTHIKEHHE CIICIYIOUIMX JMYHOCTHBIX, METAlPEIMETHBIX M MPEIMETHBIX
00pa3oBaTENIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUsI yueOHOro npenmMera «dusnka» JOIKHBI OTpakaTb TOTOBHOCTb U
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
JESATEIBHOCTH B IIPOLIECCE peajM3alliyd OCHOBHBIX HAIIPaBICHUN BOCIUTATENbHOM JESATENBHOCTH, B TOM
YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTb IPAXKAAHCKON MO3ULUHU 00yUarOIIEerocss Kak akTUBHOI'O M OTBETCTBEHHOI'O YJIEHA
poccuiickoro o0IIecTBa;

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
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSI:

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

LIEHHOCTHOE OTHOLIEHHE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTH)KCHMUSM POCCUHCKHX YYEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CHOCOOHOCTh OLICHMBATh CUTYalMI0 M IPUHUMAaTh OCO3HAHHBIC pELIEHHs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4)3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHUWE K MHUpPY, BKIIOYass OJCTETUKY HAy4yHOrO TBOPYECTBA, IIPUCYILETO
¢duznueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

MHTEpEC K pa3iMyHbIM cepaM NpoPecCHOHATBHOW MAESITENIbHOCTH, B TOM YHCIE CBA3aHHBIM C
(Gu3MKOM M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu U peaaru30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BAHUIO B 00JIACTH (PU3UKU Ha HMPOTKEHUU
BCEH >KU3HMU;

6) IK0JIOTHYEeCKOr0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh SKOJIOIMUECKON KYJIbTYPBhI, OCO3HaHHE IJI00aJIbHOIO XapaKTepa 3KOJOTHYECKUX
npobiewm;

MJJAHUPOBAHUE M OCYIIECTBICHHE JEWCTBUUA B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS IENei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHHe OMbITa IEATEIbHOCTH 3KOJOTHYECKON HAIpPaBIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUUI
no usuke;

7) HIEHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
du3nuecKoil HayKu;

OCO3HAHME LIEHHOCTH HAy4yHOW JeATeIbHOCTH, TOTOBHOCTh B TMpolecce H3yYeHHs] (UBUKU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO JEATENBHOCTh MHINBUYAIbHO U B TPYTIIIE.



METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS
ba3oBble Jlornyeckue AecTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIHU3UPOBATh MIPOOIIEMY, 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.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHSATHSAMHI 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, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH M POPMYITHPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON JACSITEILHOCTH, B TOM YHUCIIC TIPH
U3YYEHUU (HU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh TIPUOOPETEHHBIN OIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEIIAaraTh OPUTHHAIIbHBIE 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,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAITNH;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUH
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3a7a4 ¢ COOJI0IeHNEM TpeOOBaHUM SPTOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pPecypcocOepekeHHs, TMPAaBOBBIX H OTUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301aCHOCTH;

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;
MOHUMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON paboTHI;
BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JEHCTBHI ¢ Y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
KQKI0r0 WICHA 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
MPAKTHYECKON pabOThI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUH;

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
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHU;

MCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIICHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB 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, BKIIOYAIOLIErO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CITIOCOOHOCTh aIallTUPOBATHCA K SMOIMOHAIBHBIM U3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEeMJIEHHE K JIOCTHKEHUIO LIETU U YCIEeXy, ONTHMHU3M,
WHULIUATUBHOCTh, YMEHUE JACHCTBOBATh 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,
WHEpLHYA, B3auMojieiicTBue Tei, 1udys3usi, OpOyHOBCKOE ABHKEHHUE, CTPOCHUE KHUAKOCTEH U TBEPIBIX TEIl,
U3MEHeHHe 00bEMa Tell MPH HarpeBaHuu (OXJIAXKIICHUH), TEINIOBOE PaBHOBECHE, UCTIApEHUE, KOHICHC AL,
IUIaBJIEHUE, KPUCTAJUIM3AllMs, KUIEHHE, BJIAXXHOCTh BO3/lyXa, IOBBIIICHHE JaBIEHUS Tra3a IpHU €ro
HarpeBaHWU B 3aKpbITOM COCYZE€, CBsSI3b MEXAY IapaMeTpaMH COCTOSHHS Taza B H3OIpoleccax,
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
(bu3nYeCKUil CMBICIT HCIOJNBb3YyEeMbIX BEIMYMH, WX OOO3HAYEHUS M EAMHUIBI, HAXOAUTh (POPMYJIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUUHY C APYTHMHU BEITUYHHAM;

OTMKCHIBATh W3YYCHHBIE AJIIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBICHUS (TPOIECCHI),
UCTIONB3YSl (PM3MYECKHE BEIMYMHBI SJIEKTPUUECKUH 3apsill, HJIEKTPUYECKOE TOJe, HANPSKEHHOCTD 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 TEPMOJMHAMHKH, 3aKOH COXPaHEHHS JJIEKTPHUUECKOTo 3apsia, 3akoH KyloHa, mpu 3TOM pa3nnyarb
CIOBeCHYIO (OPMYIHUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE€ BBIPAXEHHE U YCIOBHS (TPAaHUIIBI, OOJIACTH)
MIPUMECHUMOCTH;

OOBSCHSATH OCHOBHBIE TPUHIIUIIBI ACHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKHUX YCTPOMCTB; pa3inyaTh
YCIIOBHS WX 0€30IaCHOTO 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
U3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTATHI MOIYIEHHONW 3aBHCHMOCTH
bu3NYECKUX BEIMYHMH B BHJIe TaOIUI] ¥ TpaUKOB, IENaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMUS;



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 OLCHUBATh PEATbHOCTh
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 TPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

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 JIE€STEIBHOCTH, KOTOpbIE
CIIOCOOCTBYIOT YCBOEHHUIO MaTepuaja M pa3BUTHIO HAyyHOro MbIIUIEHUs. BOT OCHOBHbBIE BHIBI
NeSITeIbHOCTH:

1. Caymanue u Bocnpusitie HHPOpManMu. Yyaiiuecs CIyHIalOT OOBSICHEHMS YUMTEd,
BOCIIPMHUMAIOT HOBBIE TEMbI U KOHIIECTILIUH, 33Jal0T 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 O BBIOPAaHHBIM TEMaM, YTO pa3BUBAeT HAaBBIKM ITyOJMYHOTO BBICTYIUIEHUS U paboOThl €
uH(popManuei.

7. Ucnosib30BaHue TeXHOJIOTHIA. [[pMEeHEHNE KOMITBIOTEPHBIX CUMYJISITOPOB, BUEOMAaTEPUAIIOB U
JIPYTUX HUQPPOBBIX PECYPCOB AJIsl MILTIOCTPAIMK (PU3NUECKUX SBICHUM.

8. IIpoBenenne ucciaenoBannii. CaMOCTOSTENBHOE WIN TPYIIIOBOE UCCIIEI0BAaHUE ONPENETIEHHBIX
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 3D (HEKTUBHBIM.

Opranu3anus NPOEKTHON U UCCJIEI0BATEIbCKOM 1eATEJILHOCTH YYAIMXCS

[IpoekTHast mccrnenoBaTeNbCKas ASATEIBHOCTh YUYaIllMXCsl MpOMKcaHa B CTaHAapTe oOpa3oBaHUS.
[Iporpammel BceX WHIKOJNBHBIX IMPEAMETOB OPUEHTHPOBAHbI HA JAHHBIM BUJ AeATenbHOCTH. [IpoexkTHas



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
NEeSITeIbHOCTH Ha YPOKax M BO BHEYPOUHOW JESATEIBHOCTH SBISETCA CPEACTBOM (OPMHPOBAHUS
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI, KOTOPHIE B CBOIO OYEPEIb:

. o0ecrneynBaroT 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;

J o0ecrneuynBaroT yCIeUIHOe YCBOCHUE 3HAHUN, YMEHUN 1 HaBBIKOB;

J (dopMHpOBaHUE KapTUHBI MUPa, KOMIIETEHTHOCTEH B 1000 MpeMEeTHOM 00,1aCTH MMO3HAHMSL.

K Ba)XHBIM MOJIOKUTEIEHBIM (paKTOPaM MPOSKTHOM EATEITLHOCTH 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 MaTE€pPHAIOM U KOJUIEKTHUBHOE OOCYXJIEHHE Ha
yYpOKax MOJy4YEHHBIX Pe3yJbTaTOB, KOTOPbIE OPOPMIISIFOTCS B BUJI€ ONIPE/IEIeHUI U TeopeM. B aToM ciyuae
YPOK TOJHOCTBIO YTPAayMBAET CBOM TPAAUIIMOHHBIE OCHOBAHHS U CTAaHOBHUTCA HOBOHM (hopmoil oOiieHus
YUUTEIIS U YYAIIUXCS B TIJIaHE TTPOU3BOCTBA HOBOTO JIJISl YUCHUKOB 3HAHMUSL.

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

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

. MPAKTUYECKHE 3a/1a4M — 33Ja4d IPUKIIATHOTO 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.I1.;

. 3a/ladyl — COBOKYIHOCTh 3aJaHUil Ha HCIIOJNB30BAHHE OOIIMX sl HUX TEOPETUYECKUX

CBEIECHUN.



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: OCyIIECTBIISIOT MOUCK, OTOOp M aHAJIW3 HY)KHOW MH(pOPMAIUH;
OKCIEPUMEHTUPYIOT, HAXOAAT IYTH pPEIIECHHS BO3HUKAIOUIMX MPOOJIEeM, OTKPBHIBAIOT HOBBIE sl ceOs
3HAHHUS, YIUTEIb KOPPEKTUPYET XOJI BHIIOIHEHHS PAOOTHI.

4, OO0oOmenne  pe3yyibTaToOB:  ydamuecs  00OOIIAl0T  TONydYeHHYH  HHpOopMammio,
(GOPMYITHPYIOT BBIBOABI i OPOPMIISIOT MaTe€pHal Ui TPYIIOBOM MPE3CHTAIINH.

5. Ipe3enTanmus (OTYET KAXKIOH TPYNIbl WIM 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:

. IUTAHUPOBATh U BBIMOJHATH Y4eOHOE UCCIIEJOBAaHUE U YU€OHBINM MPOEKT, UCIONIb3Ysl MOJIEIH,
METOJTbI ¥ IPHEMBI, aJICKBATHBIC HCCIICyeMOU TTpodIeMe;

. BBIOMPATH U UCIIOJIB30BATh METO/IbI, PEJICBAHTHBIE pacCCMaTPUBAEMOM TTPOOIIEME;

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

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 MONy4YeHUs 3HAHHM, XapaKTepHbIE Ui COLMATIbHBIX U
UCTOPUYECKNX HAyK: TIOCTAHOBKA MPOOJIEMBI, OIPOCH], OIUCAaHUE, OOBSICHEHWE, WCIOJIb30BaHUC
CTAaTHUCTUYECKUX JTAHHBIX, UHTEepIpeTaIus (GaKkToB;

o SCHO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHMsI, HCIIOIb30BaTh 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 ucmopu4ecKkux 06pa3u06;

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

eseBble npuopureTbl 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 CaMOCTOSITENILHOTO MPHOOPETEHUS! HOBBIX 3HAHUU, MPOBEICHUS HAYYHBIX HCCIIEIOBAHHM, OIBIT
MIPOEKTHOM JIESITENBHOCTH;

7. ONBIT W3Y4YEHHMs], 3alIUTHl U BOCCTAHOBJICHMS KYJIBbTYPHOTO HAclEAMsl YEIOBEYECTBA, OMBIT CO3JAAHUS
COOCTBEHHBIX MTPOU3BEICHUN KYIbTYPHI, OINBIT TBOPYECKOT'O CAMOBBIPAXKCHUS;

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 camoOmNO3HaHMA W CaMOAHAIM3a, OMNBIT CONHMAIBHO TPUEMIIEMOTO CAMOBBIPRKEHUS H
caMopealii3aluu.

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

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

Wrtoro o pasaery | 2 |1,234,910 | 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

YACOB 110 [TPOTPAMME 67

PesepBHoe Bpemst 1 1,2,3,456,7,8,9  https://m.edsoo.ru/7f41bf72




MOYPOYHBIN IIJTAH (KTII)

Ne Jlomainee
u/n Hara Tema ypoka B
1 04.09. ®wusuka — Hayka o npupoje. Hayunsie MeToAbl TO3HAHUS Breenie
OKPYKaoIIero Mupa
06.09. Poine 1 MecTO du3uku B q)opMI/IPOBaHI/IH COBpeMeHHOIEI Hay4yHOU J—
2. KapTUHBI MUPA, B IPAKTHUECKOH 1eATEIbHOCTH JIIOICH.
JuarnocTuyeckasi KOHTPoJibHasi padoTa vateprai
3 11.09. Mexanunueckoe aBmxkeHHE. OTHOCUTEIBLHOCTH MEXAHUUECKOTO $1,3
' neuxenus. [lepemenienue, CKOpocTh, yCKOPEHHE ’
4 13.09. PaBHOMEepHOE NMPSMOJIMHEHHOE IBHKCHHE §4
5 18.09. PaBHOYCKOpEHHOE MPSMOIMHEHHOE IBHKCHUE §8-10
6. 20.09. CoOoxgnoe mageHue. Y CKOpeHHe CBOOOTHOTO A CHUS KOHCIEKT
7 25.09. KpuBosmHenHOE IBHKEHUE. J|BUKEHUE MAaTEPUATILHOM TOYKH 110 § 15
OKPY>KHOCTH
8 27.09. IIpunumn otHocuTenbHOCTH ['anunes. HepunaibHble CUCTEMBI § 18, 20
' orcuerta. IlepBsiii 3akoH HproTOHA ’
9 02.10. Macca tena. Cuna. [Ipunnun cyneprno3unuu cui. Bropoit 3akon § 19, 21
' HeroTona s MaTepuanbHOM TOUKU '
10, 04.10. | Tperwuii 3axoH HproTOHA JIsI MATEepUATEHBIX TOUEK § 24
11, 09.10. 3akon BcemupHoro TsroreHus. Cuna Tsokectr. [lepBas kocMuueckas § 28
CKOPOCTh
12. 11.10.  Cuna ynpyroctu. 3akoH I'yka. Bec Tena § 33, 34
13. 16.10. Cuna tpenus. Koapdunuent tpenusi. Cuia COnpoTUBIEHUS TTPU § 36
JBUKEHHUH TeNa B KUJAKOCTH WM ra3e
[ToctynarensHOE U BpamareIbHOE IBMKCHHE a0COTIOTHO TBEPIAOTO
14. 18.10. tena. MomeHT cuiibl. [lneyo cunbl. YcnoBusi paBHOBECHS TBEPIOTO § 16, 51
Tena
Nmmynibe MaTepraabHONW TOYKH, CHCTEMBI MAaTEPUATBHBIX TOUCK.
15. 23.10. Nmnynbce cuiibl. 3aKOH COXpaHEHUs UMIyjbca. PeakTuBHOE § 38
JIBUKCHHEC
16 25.10. PaGora u mourHOoCTh cuibl. KuHeTnueckas sHeprusi MaTeprualbHON § 40, 41
' ToukH. Teopema 00 HM3MEHEHNHN KUHETUUECKOI SHEPTUn ’
[TotennuanpHas sueprus. [loTeHnnanpHas SHEPTUs yIPYTo
17. 06.11. nedhopMUPOBaHHON NMPYKUHBL. [loTeHIManpHas YHEPTUA Tea § 43, 44
BOJIM3U MIOBEPXHOCTH 3eMIIU
08.11 [ToTeHnmanpHbIe U HEMOTEHITUAIBHEIE CUITBL. CBSI3b pabOTHI § 45
18. "7 HEMOTCHIMABHBIX CHJI C H3MEHEHUEM MEXaHUYEeCKOW YHEPTUU KOHCHéKT
CUCTEMBI Tell. 3aKOH COXPAHECHUS MEXaHHUUECKON YJHEPTUH
JlabopaTopHas padora Ne 1 «VccnenoBanue CBs3M pabOTHI CHIIBI C
19. 13.11. M3MEHEHHEM MEXaHUYECKOM SHEePTUu Tella Ha MPUMEPE PaCTsKEHUS c. 416

PE3UHOBOTO KI'yTa




20 15.11. KomurpouabHas padora no teme Ne 1 «Kunemaruka. J[nHamuxka. Pa3zgarounsrii
' 3aKOHBI COXPAaHEHHSI B MEXaHUKE MaTepua
20.11.  OcHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.
21. § 56, 58
bpoyHnoBckoe nmwkenue. uddy3us
) 22.11. XapakTep IBUKEHHUS M B3aUMOJICHCTBUA YaCTHUI] BeniecTBa. Moaenu § 59
' CTPOEHHUs Ia30B, KUIKOCTEN U TBEPABIX Tl
23, 27.11. Macca monekyin. KonumaectBo BemectBa. [loctossHHas ABoraapo KOHCILEKT
o4 29.11. Tennosoe paBHOBecue. Temmneparypa u e€ usmepenue. [lkana § 62
' temneparyp Llenbcus
o5 04.12. Uneanpnsriii raz B MKT. OcHoBHOe ypaBHeHne MKT § 60
26 06.12.  AOGcomtoTHas TemrepaTypa Kak Mepa cpeiHel KHHEeTHYeCKOU $ 63, 66
' SHEPIUM JBWKCHMS MOJIEKYIl. Y paBHeHue Menaeneesa-Knaneiipona ’
27 11.12. 3akon JlambToHa. ['a30BbIe 3aKOHBI § 68
8 13.12. JlaGopatopHas padora Ne 2 «/ccrienoBanne 3aBUCUMOCTH MEXKTY c. 419
' rapaMeTpamMu COCTOSIHUS Pa3pesKeHHOro ra3a '
29 18.12. H3omporeccsl B HA€aIbHOM ra3e U ux rpadudeckoe mpeicTaBiIeHe Pa3znarounsrii
' Marepual
BHyTpeHHSS S5HEpTUs TePMOIUHAMUYECKON CHCTEMBI M CITIOCOOBI €€
20.12.
30. n3MeHnenus. KonnuecTBo TemioTel U padota. BHyTpeHHsIs sHeprus § 79, 80
OJTHOATOMHOTO MEaIHHOTO ra3a
31 25.12.  Bunsl Terionepenadyu § 82
27.12. VYpenbHas TEIOEMKOCTH BeliecTBa. KomnuecTBo TEIIIOTH npu
32. o Koncnekr
Terionepenaye. AnuabaTHblil npoiece
33 10.01.  IlepBsIii 3aKOH TEPMOJMHAMUKHU M €T0 IPUMEHEHHUE K U30IIPOIIeccam § 84
34 15.01. HeoOpatumocTs mporieccoB B ipupojie. Bropoii 3akon § 87
' TEPMOJUHAMUKHU
35, 17.01. IMpuamun aevicteust u KI1J] TemmoBoi ManmiHb § 88, c. 288
36. 22.01. [ukn Kapno u ero KITJI § 88, ¢. 290
37 24.01. Dxonoruueckue npodyuemsl TermnosHepretuku. IPOEKT $ 88, ¢. 291
38 29.01. OO6ob6marommii ypok «MosnekynsapHas ¢puznuka. OCHOBBI PaspgaTounbrit
' TEPMOAVHAMUKH Marepual
39 31.01. Kourpoannas padora Ne 2 o teme «MonekynsipHas Gpusnka. Pazngatounsrit
' OCHOBBI TEPMOIMHAMUKH MaTepuan
40 05.02. | ITapooGpa3zoBaHue u KOHAEHCaluUs. McnapeHue u KuneHue § 82
41 07.02.  AOGcomtoTHas ¥ OTHOCUTENbHAS BIAXHOCTh BO3/yxa. HachImeHHbIiH § 71-73
' nap
12.02 Tépnoe Teno. Kpucrammmaeckue u amopdubie Tena. AHH30TPOHUS
42. 7" cBoicTB KkpucTaiioB. Kuakue kpucramibl. COBpeMeHHbIE §78
MaTepHaIbl
.02. TlmaBneHwe W KpUCTALTU3AIUSA. Y IeJbHAS TEIIOTA TUTABJICHUSI.
43. 1402 P . Y § 82, c.271

CyOnmumariust




19.02.

VYpaBHeHHE TEIJIOBOTO OajlaHca

44, § 82,c¢.272
45, 21.02. DnexTpuzanus Ten. DIeKTpUUYecKui 3apsa. [[Ba Buaa § 90, c. 301
AJIEKTPHUYECKUX 3apsJIOB
46. 26.02. IIpoBOIHUKH, TUAIEKTPUKH U MOTYINPOBOJIHUKU. 3aKOH COXPAHEHUS § 90, ¢. 299
3JIEKTPUYECKOT0 3apsiia e
47 28.02. BSaI/IMO,I[efICTBUHe 3apsnoB. 3akoH Kynona. Toueuynsrit §91
AJIEKTPHUYECKUH 3apsiz
48 05.03. Hanpssk€HHOCTB 3IEKTPpUUECKOTO 1oJs. [IpuHImMn cynepno3unuu § 94-96
' ANEKTpUYECKUX Mosiel. JInHuu Hanps>KEHHOCTH
49. 07.03. PaGota cui anekTpocraruueckoro mojs. [lorennuan. Paznocts § 99-101
MOTEHIMAJIOB
50. 12.03. IIpoBOAHMKH M AUDJIEKTPUKH B AIEKTPOCTATUUECKOM ITOJIE. KOHCIEKT
JlMneKTpudecKasi pOHUIIAeMOCTh
51 14.03.  DnextpoémrocTs. Konaencarop § 103
52, 19.03. JlaGopartopHas padora Ne 3 «3MepeHue 351eKTpOEMKOCTH PaznaTounsbrit
KOHJICHCATOpa» MaTepHan
53. 21.03. DnexkTpo€MKOCTh INIOCKOTO KOHAEHCATOpa. DHEPrusl 3apsHKEHHOTO § 104
KOHJIEHCATOpa
[IpuHIMI 1EeNCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
54. 02.04. = KOIUPOBAJIBHOTO ammnapara, CTpyHHOro IpUHTEpA. —
DneKTpocTaTHuecKas 3aluTa. 3a3eMJICHHE 3IEKTPOIprOOpOB.
ITPOEKT
DNEeKTPUUECKUN TOK, YCIIOBUS €ro cyliecTBoBaHUA. [IocTOSHHBINM
55. 04.04. tok. Cuna toka. Hanpsbxenue. Conporunenue. 3akon OMa st § 106, 107
y4acTKa [enu
[TocnengoBarenpHOE, MapalieIbHOE, CMEIIAHHOE COSAMHEHNE
56. 09.04. poBoAHKUKOB. JlabopaTopHasi padoTa Ne 4 «3ydyeHue § 108, c. 420
CMEILIaHHOTO COEIMHEHMSI PE3UCTOPOB»
57 11.04. PaboTa ¥ MOUIHOCTb JIEKTPHUUECKOro ToKa. 3akoH J[xoynsa-Jlenna § 110
3akoH OMa A1 OJTHOM (3aMKHYTOM) JIEKTPUUYECKON 1IeTIH.
58 16.04. Kopotkoe 3ambikanue. JlaGoparopuast pa6ora Ne 5 «3mepenue § 111,112, c.
' NEKTPOABIIKYILEN CUIJIBI ICTOYHHMKA TOKA U €T0 BHYTPEHHETO 422
COIIPOTHBIICHUS»
59 18.04. DnexTpoHHAas MPOBOJUMOCTH TBEPABIX METAILIOB. 3aBUCUMOCTh § 114, 115
' COIIPOTHBIIEHUS] METAJIJIOB OT TeMIieparypbl. CBEpXIIPOBOIMMOCTh ’
60. 23.04.  DnexTpuyeckuil TOk B BakyyMme. CBONCTBA 3JI€KTPOHHBIX ITYYKOB § 118
61 25.04. | IlomynpoBOAHUKH, X COOCTBEHHAs! U IPUMECHAs TPOBOIUMOCTb. § 116
' CsoiicTBa p—n-niepexoja. [lonynpoBoHUKOBBIE TPUOOPHI
62 30.04. DneKTpUYECKHI TOK B pacTBOpaxX M pacrjiaBax JIEKTPOJHUTOB. § 119
' DNeKTpOIUTHYECKAas TUCCOIMALIUsA. DIIEKTPOIIN3
63 07.05. DnekTtpuueckuil TOK B razax. CaMOCTOATENbHbBIN 1 § 120
' HECAMOCTOSITENbHBIN pa3psia. Mosuus. [1na3ma
14.05. DnexTpuueckue NpuOOPHI U YCTPOUCTBA U X MPAKTUUIECKOE
64. Koncnekr
npumMeHenue. [IpaBuna Texuuku 6ezonacHoctu. IPOEKT
65. 16.05. OO6o6marmuil ypok «JIEeKTPOIHHAMUKA Pa3zmarounsrit

MaTcpHral




66. 21.05. KonrpoabHas padora Ne 3 no teme «9IEKTPOCTATHKA. PazngaTounsbrit
ITOCTOSIHHBIN 2IIEKTPUYECKUM TOK. TOKH B pa3iIMYHBIX CPENAX» Marepuail
67 23.05.  PesepBHbIii ypok. O600mIa0OmuUiA ypoK Mo TeEMe KOHCIEKT
«DIIEKTPOIMHAMUKAY
68. PeszepBHbIit ypok. O6o6maronuii ypok mo remam 10 kiacca Koncmekr
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Ousmka : 10- kmacc : 0a30BbIi W yriayOJE€HHBIM ypoBHHM : ydeOHumk / ['.SI. Mskumes,
Bb.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

PaGouas mporpamma

Y4eOHuk

COopuuk 3a1a4 1o pusuke

Tetpanp ny1s1 1a00paTOpHBIX paboT
[Toypounsie pa3paboTku
CaMocTosTenbHbIE 1 KOHTPOJIbHBIE PAaOOTHI

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)



