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IHHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo yue6Homy mpeamety «®Pusukay mist 10 kimacca coctaBieHa Ha ocHOBe: - DenepaibHONW 00pa30BaTEILHON MPOTPaMMBbI
cpennero obmiero oopazoBanus ot 18.05.2023 Ne371
- OenepanbHOrO rOCYAapCTBEHHOTO 00Pa30BaTEILHOrO CTaHJapTa CpeiHero ooero oopazoBanus (yTB. npuka3oM MuHUCTEpCTBAa 00pa3oBaHuUs
u Hayku P® ot 17 mas 2012 r. N 413) ¢ usmenenusmu Ha 12 aBrycra 2022 r.

- OcHOBHOI1 001I€00pa30BaTENLHOM MPOrpaMMbl cpeHero ooiero oopaszoBanuss MAOY Yepsumierckoit COLI

- Yuebnoro mana MAOY UYepsumesckoit COILL, yrBepkaeHHoro mpukazom jaupekropa Xwiskooit H.A. ot 29.08.2025 roga Ne 142 -O/] u
corsiacoBanHoro 29.08.2025 roaa Ha 3acenanuu Ynpasistoiero coeera MAOY Yepsuiesckoit COIII nmpoTokon Nel2
- IIporpammsl Boctiutanuss MAQOY Yepsumesckoir COL

[Tporpamma mo ¢u3uke 6a30BOT0 YpoBHS Ha YPOBHE CpeAHEro 00miero oopa3zoBanus pa3paboTaHa Ha OCHOBE MOJIOKEHHU U TPeOOBaHUH K
pe3yibTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTesibHOW mporpammsbl, mpeactaBieHHbix B @I'OC COO, a Taxxke ¢ yuérom (denepanbHOil padoueit
MpOrpaMMbl BOCIUTAHUS W KOHIICTIIIUHM TpernoaaBaHus ydeOHoro mpenmera «®Pusmka» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoit
®denepanny, peaqu3yroNX OCHOBHbIE 00pa30BaTEeIbHbBIE POTPAMMBI.

Coneprkanue mporpamMmsl 1o (GU3UKe HAMPaBICHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYUYHON KapTHHBI Mupa oOydaronuxcst 10—11 kimaccos
npu o0ydeHuM uX (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATENbHOCTHOro moaxona. IlporpamMma mo ¢usuke cCOOTBETCTBYET
tpeboBanusiM PI'OC COO Kk miuaHUPYEeMbIM JIMYHOCTHBIM, NMPEAMETHBIM U METalpeIMETHBIM pe3ylbTaTaM OOY4YEeHMs, a TaKKe yYUTHIBAET
HEOO0XOAUMOCTh peaTM3alUd MEXKIIPEIMETHBIX CBs3eld (DU3MKM C eCTeCTBEHHO-HAayyHbIMH Y4eOHBIMU HIpeaMmeTramMu. B Hell ompenenstorcs
OCHOBHBIE IIeNIM H3y4eHUs (U3MKM Ha YpOBHE CpeAHero oomero oOpa3oBaHUs, IUIAHHUPYEMbIE pe3yJbTaThl OCBOEHHsS Kypca (U3UKHU:
JIMYHOCTHBIE, METaNpeIMETHBIE, TpeIMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

* IUTAHHpYEMbIEe pPe3yJbTaThl OCBOEHUS Kypca (pU3uMKU Ha 0a30BOM YpOBHE, B TOM YHCJIE NMPEAMETHbIE Pe3yJbTaThl IO TofaM OOy4eHHUs;

cojiepkanue yueoHoro npeamera «Dusmkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTYNAs B KayecTBe y4EOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIH
BKJIQJl B CHCTeMY 3HaHUM 00 okpyxkaromieM mupe. [IIkompHBIN Kypc (U3MKH — CHUCTEMOOOpa3yrOUIUi NIl €CTeCTBEHHO-HAYYHBIX YYCOHBIX
MIPEeIMETOB, TTOCKOJIBKY (PM3HUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, N3y4aeMbIX XUMUEH, Onosoruei, puznyeckoit reorpadueit
U acTpoHOoMueil. Vcnoap30BaHne U aKTUBHOE IPUMEHEHNE (PU3UUECKUX 3HAHUH ONpeeNsieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B
cdepe PHEPreTHKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOJIyUYeHHsI HOBBIX MaTepPHaJiOB C 3aJlaHHBIMU CBOMCTBAMM U Apyrux. M3ydenue ¢usuku
BHOCHUT OCHOBHOI BKJIaJ] B (pOpMUpPOBaHHE €CTECTBEHHO-HAYYHOIN KapTUHBI MUpa 00ydaroniuxcs, B GopMupoBaHre YMEHUH IPUMEHATh HAYUHBIH
METO/ [TO3HAHUS MTPU BIOJIHEHUH UMH YIE€OHBIX UCCIICTOBAHHA.



B ocHOBY Kypca (hu3HKH U1 YPOBHSI CPEIHETO 00IIero o0pa3oBaHus MOJI0KEH P UIEH, KOTOPbIE MOKHO pacCMaTPUBATh KaK MPHHIINIIBI
€ro MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISIETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCeX pa3iesioB (PU3HKH,
BKJIIOUAET KaK BOIPOCHI KJIIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU ¢ HeW marepuan Kypca Qpu3uku oO0beIuHEH BOKpYr (pusmueckux teopuil. Bemymum B Kypce
sBIgeTcss GOPMUPOBAHUE MTPEJICTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEILIECTBE U IMOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanosnaraeT MCHOIb30BaHWE T'YMaHUTAPHOTO MOTEHIUaNa (PU3NYECKON HAyKH, OCMBICICHUE
CBSI3M pa3BUTHUS (DU3HMKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPDABCTBEHHBIMH U HKOJIOTUYECKUMU TIPOOIEeMaMHu.

Hoes npuknaonou nanpasiennocmu. Kypc QUMK Mpennojaraet 3HaAKOMCTBO C IMUPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTUYECKHX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonoeusayuu peamu3yercss IMOCPEACTBOM BBEICHHS JIIEMEHTOB COACP)KAaHUS, MOCBSIIEHHBIX HKOJOTHUECKUM IpodiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaK)Ke 00CYKACHHS MPOOJIEM PalMOHAIBLHOTO MPUPOIOTIOIB30BAHHS
Y 9KOJIOTHYECKON 0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (pU3UKKU Ha ypOBHE CpeaHEro obiiero oopa3oBaHus SBISAIOTCS (pusumdeckue Teopuu (hopMuUpoBaHUE
NpPEJCTaBICHUH O CTPYKTYpe IOCTPOeHUs (PU3MUECKOW TeopuH, posid (yHIAMEHTAIbHBIX 3aKOHOB W TMPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, ISl OTUCAHUS €CTECTBEHHOHAYYHBIX SIBJICHUN U TPOIIECCOB).

CuCTeMHO-ESITETbHOCTHBIM MOJAX0A B Kypce (GU3MKU pealn3yercss MpexJe BCero 3a CuéT OpraHM3allid SKCIEpUMEHTaIbHON
JesTelbHOCTH oOyuatronmmxcs. [[ng 6a3oBoro ypoBHs Kypca (U3MKM — 3TO MCIOJIB30BAaHME CUCTEMBbI (DPOHTANBHBIX KPaTKOBPEMEHHBIX
HKCHEPUMEHTOB U JJAOOPAaTOPHBIX PabOT, KOTOPBIE B IMpOrpaMMe Mo (hu3uke 0ObETUHEHbI B OOIIUI CIMCOK YYEHHYECKUX MPAKTUYECKUX paboT.
Bbinenenne B yka3aHHOM TIiepeyHe J1a0OpaTOpHBIX paboT, MPOBOJUMBIX JUISI KOHTPOJII W OLEHKH, OCYHIECTBISETCS YYaCTHUKaMHU
00pa3oBaTEeNBHOIO Mpoliecca UCX0 U3 OCOOCHHOCTEH MIaHUPOBAaHUS U OCHallleHUs kabuHeta (usuku. [Ipu 3TOM obecniednBaeTcst OBlIaiCHUE
00yJaroIMUMUCS YMEHHUSMHU TIPOBOJUTH KOCBEHHBIC M3MEPEHUsI, HCCIEOBAHUS 3aBUCUMOCTEH (PU3NIECKUX BEMYHMH M ITOCTAHOBKY OITBITOB TIO
MIPOBEPKE MPEUIOKEHHBIX THITOTE3.

Bosbioe BHUMaHUE yAENSETCS PENICHUIO PACYETHBIX M KAUYeCTBEHHBIX 3aaad. [Ipw 3TOM aiisi pacu€THBIX 3a/1a4 MPHUOPUTETOM SIBIISTFOTCS
3aJjauu C SBHO 3aJJaHHOW (PM3WYECKON MOJIEIBI0, TO3BOJISIONINE NMPUMEHSATh M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pasenoB. /s KaueCTBEHHBIX 3a/1a4 MPHOPHUTETOM SIBIISIOTCS 33/1aHUsI HA OOBSICHEHUE TIPOTEKAHUS
¢bu3nyecKux SABJIEHUI U TPOLECCOB B  OKpYXKalolled JKU3HHM, TpeOyromue BblOOpa (GU3MUECKOH MOAENnH JUuIs  CHUTyaluu
MIPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBHM ¢ TpeboBanusMu GI'OC COO k MaTepHaIbHO-TEXHUIECKOMY 00ecriedeHr 0 y4eOHOro mporecca 6a30BbIi YpOBEHb Kypca
(bU3MKH Ha ypOBHE CpemaHero ooOmero oOpa3oBaHUs JOJDKEH H3Y4aThCsl B YCIOBUSX MPEAMETHOrO KaOWHETa (U3MKHA WM B YCIOBHUSAX



WHTETPUPOBAHHOTO KAaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IWKia. B kabwHere (DM3WKM JOKHO OBITH HEOOXOAMMOE JIabopaTopHOE
o0opymoBaHUE /7Sl BBIMOJTHCHHSI YKA3aHHBIX B IPOrpaMMe Mo (PU3UKe YUSHUISCKUX MPAKTUIECKUX PadOT U JEMOHCTPAIIMOHHOE 000pyI0BaHUE.

JleMOHCTpaliMOHHOE 000pyIOBaHKEe (OPMHUPYETCS B COOTBETCTBHHM C TMPUHIUIIOM MHHHMAJIBHOM JIOCTATOYHOCTH W 00OecrednBacT
MMOCTAHOBKY TEPEYHUCICHHBIX B MpOrpaMMe MO (PU3UKE KIFOUEBBIX JIEMOHCTpAIU JJIsi UCCIICOBAHMS HM3y4aeMbIX SIBJICHHA W IPOIIECCOB,
AMIUPHUUYECKUX U (DYHIAMEHTATBHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHECHHM.

JlaboparopHoe 00OpyAOBaHHE I YYCHHYECKHX TMPAKTUYECKUX paboT GopMupyeTcs B BHAEC TEMATHYECKUX KOMIUICKTOB U
oOecrieynBaeTcsi B pacuére OJHOrO KOMIUJIEKTa Ha JIBYX OOydaromuxcs. TemaTrhdyeckue KOMILUIEKTHI JIaDOpaTopHOro 00OpYyIOBaHUS IOJKHBI
OBITh MOCTPOCHBI Ha KOMIUICKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX W3MEPUTEIIBHBIX CHCTEM B
BHJIe TU(PPOBBIX J1AOOPATOPHIA.

OCHOBHBIMU TIETSIMH U3YYEHUST PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

* popMHpOBaHHE HWHTEpPECa W CTPEMJICHHS OOYYaIOMIMXCS K HAaydyHOMY HM3Y4YCHHIO TIPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYalbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN;

* pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/Ie TIO3HAHUS U (POPMHUPOBAHKE UCCIIEIOBATEIBCKOTO OTHOUICHHS K OKPYKAIOIIUM SIBJICHUSIM;
* hopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yUYeHUs OCHOB CTPOSHUS MaTepuu M (PyHIaMEHTaJIbHBIX 3aKOHOB (DH3UKU;
* hopMUpOBaHNE YMEHUN OOBSACHATH SBJICHUSI C UCIIONIb30BaHNEM (DU3UUYECKUX 3HAHHI U HAYYHBIX JI0KA3aTeIbCTB;

* (hopMUPOBAHKE MPECTABICHUN O POJTH (PUUKH JJIs1 PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

JIoCTHKEHHE 3TUX IeJeld 00eCreunBaeTCsl PEIICHUEM CIICAYIONIMX 33ad B MPOIECCe M3ydeHHs Kypca (M3UKH HA YPOBHE CPEIIHETO
o011ero o0pa3oBaHus:

* IpUOOpEeTeHNEe CUCTEMbl 3HAHUN 00 O0IIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIIOYAs MEXAHUKY, MOJEKYJISIPHYIO
(GuU3UKYy, 3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI acTPO(U3HKY;

* popMHpOBaHUE YMEHHUI NPUMEHATH TEOPETHUECKUE 3HAHUS A OOBSCHEHUS (DU3MYECKHX SBICHMA B MPHPOJE W Ui MPHUHATUS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMW KU3HU;

* OCBOEHHUE CIIOCOOOB peIIeHNUs pa3IMyHbIX 3a]a4d C ABHO 3aJlaHHON (PU3UYECKOM MOJEINbIO0, 33/1a4, MOPa3yMEBAIOIIUX CaMOCTOSATEIBHOE
co3JlaHue (PU3NYecKOr MOJEIH, aIeKBAaTHOM YCIOBUSAM 3aJ1auH;

* IOHUMaHue (U3NYECKUX OCHOB U TMPHUHIUIOB JEHCTBHUS TEXHMUYECKHUX YCTPOMCTB M TEXHOJOIMUECKHX IPOILIECCOB, UX BIMSHUSA Ha
OKPY’KaIOIIYIO Cpeny;

* OBJIQJICHHUE METOJaMH CAaMOCTOSATENBHOTO IUIAHUPOBAHMS M TPOBEACHUS (U3MYECKHX SKCIEPUMEHTOB, aHAIW3a W HMHTEPIPETALUH
nH(popManuu, onpeneaecHus

JIOCTOBEPHOCTH MOIY4EHHOT'O PE3y/bTaTa;



* CO3/IaHUE YCIIOBUU ISl pA3BUTUSL YMEHHUI IPOEKTHO-UCCIIEI0OBATEIBCKONW, TBOPUECKOUN NESATEIbHOCTH.

Ha u3zyuenune ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPEIHETO 00IIero 00pa3oBaHust OTBOAUTCS 68 yacoB (2 yaca B HECIIO)

JeAITeJIbHOCTh YYHMTEJIsl € y4eTOM NPOrpaMMbl BOCIIMTAHHUS:

I'pasxxnanckoe BocniuraHue

(bopMHPOBATH POCCUICKYIO TPAXKAAHCKYIO HIIEHTUYHOCTD, IPUHAIICKHOCTD K
oOuiHocTu rpaxaan Poccuiickoit @enepanuu, k Hapoay Poccun kak HCTOUYHUKY
BiacT B Poccuiickom rocynapctse U CyObeKTY ThICAUEIETHEW POCCUNCKOM
rOCYJapCTBEHHOCTH, M3yYCHHE U YBOKEHHUE MpaB, CBOOO M 00sI3aHHOCTEH
rpaxaanuHa Poccuu;

NaTpuOTHUYCCKOC BOCIIUTAHUC

BOCIIUTBIBATH JIFOOOBb K POJHOMY Kpato, PouHe, cBoeMy Hapoay, yBaKeHUE K
Ipyrum HapoaaMm Poccuu; ucropudeckoe npocsemieHue, GopMupoBaHue
POCCUICKOI0 HallMOHAJIbHOTO UCTOPUYECKOIO CO3HAHMSI, POCCUMCKOMN KYJIbTYPHOMI
HNACHTUYHOCTH,

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUE

BOCIUTHIBATh HA OCHOBE JYXOBHOHPABCTBEHHOM KYJIbTYpbl HApoa0B Poccun,
TPaJAUIIMOHHBIX PETUTHI HapoaoB Poccun, popMupoBanue TpaauIIMOHHBIX
POCCUICKHUX CEMEHWHBIX IIEHHOCTEN; BOCIIUTAHUE YECTHOCTH, TOOPOTHI, MUJIOCEPIUS,
COTIEPEKUBAHMS, CIIPABENIMBOCTH, KOJUIEKTUBU3MA, JIPYKEITI0OUS U B3aUMOITOMOIIIH,
YBAKEHUS K CTapIINM, K MAMSTH MPEIKOB, UX BEPE U KYJIbTYPHBIM TPAIULIHIM;

9CTCTUYCCKOC BOCIIUTAHHUC

(hopMHPOBATh ICTETUUECKYIO KYJITYPY Ha OCHOBE POCCUNCKUX TPAIUIIMOHHBIX
JYXOBHBIX IIEHHOCTEH, MpUOOIIATh K JIY4IIUM 00pa3aM OTe4eCTBEHHOTO U
MHPOBOTO UCKYCCTBA;

¢buznyeckoe BOCIUTaHHUE

(GopMHPOBATh KyJIbTYpY 3J0POBOT0 00pa3a )KU3HU U YMOLMOHAIBHOTO OJIaronoayqus
— pa3BUBaTh (PU3NUECKHE CTOCOOHOCTHU C YUETOM BO3MOKHOCTEN U COCTOSTHUS
3/10pOBbs, HABBIKOB 0€30I1aCHOT0 MOBE/ICHUS B IPUPOJIHOM U COLMANILHOM cpee,
LIpe?;BI)I‘—IElI\/'IHBIX CUTyalusiIX;

TPYAOBOC BOCIIMTAHUC

BOCIIUTBIBATh YBAXKEHUE K TPYAY, TPYAALIUMCS, pe3ysIbTaTaM Tpyaa (CBOETo U JPYTUX
Jr0/1ei), OpUCHTALUS HA TPYIOBYIO AEATEIbHOCTD, TOTY4YeHUE MPOdhecchH,
JMYHOCTHOE CAMOBBIPAXEHUE B MPOJYKTUBHOM, HPAaBCTBEHHO JOCTOMHOM TPY/E B
pOCCHIICKOM OOILECTBE, HA TIOCTUKEHUE BBIAAIOIIUXCS PE3YJIBTATOB B
po(eCCHOHATIBHOM 1EATEIbHOCTH




9KOJIOTHYECKOE BOCIIUTAaHUE (hopMUPOBATH SKOJIOTHYECKYIO KYJIbTYpPY, OTBETCTBEHHOE, OepeKHOE OTHOIICHUE K
MIPUPOJIE, OKPYKAIOILIEH Cpelie Ha OCHOBE POCCUNCKUX TPAIUIIMOHHBIX TYXOBHBIX
LIEHHOCTEW, HABBIKOB OXPaHbl, 3alIUThl, BOCCTAHOBIIEHUS TPUPOJIbI, OKPYKAIOIIeH
Cpelbl;

BOCIHUTAHUE [IEHHOCTEH HAYYHOT'O MTO3HAHUS BOCIHUTBIBATH CTPEMJICHHE K MIO3HAHUIO ce€0s U IPYTHX JIIOACH, IpUpOIbl U 00LIeCTBa,
K MOJIY4€HUIO 3HAHUM, KAYECTBEHHOT'0 00pa30BaHusl C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH.

COJAEP/KAHUE OBYYEHUA

Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®uznka — Hayka o npupoje. HayuHble METONbI MO3HAHUSI OKPYXArollero Mupa. Poib SKCiepUMEHTa W TEOpUU B IMPOLIECCE MO3HAHMS
MPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Gu3MUECKUX SBICHUN M mporeccoB. Hayunbie rumore3sl. OU3ndeckue 3aKOHBI M TEOPHUH. ['paHHUIBI MPUMEHUMOCTHU
¢busznueckux 3akoHOB. [IpyHIMIT COOTBETCTBUSI.

Ponb 1 MecTo hu3uku B GOpMUPOBAHUN COBPEMEHHOM HAyYHOW KApTUHBI MUPA, B IPAKTUYECKON S TENFHOCTH JIOACH.

Jlemoncmpayuu

AmHanoroBble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTUUKH.

Pa3nea 2. Mexanuka Tema 1. Kunemamuxa

Mexannueckoe n1BukeHre. OTHOCUTEIbHOCTh MEXAaHUUECKOTO BMKeHUA. Cuctema otcuéra. Tpaekropus.

Ilepemenienue, cKOpoCTh (CpeHAS CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHNE MAaTepUaIbHOM TOYKH, UX MIPOEKIIMH Ha OCH CHUCTEMBI
koopauHaT. CliokeHne NEpEMEIIEHUN U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJMHEHHOE NBMKeHHe. ['paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHs, MyTH M
MIEpEMELIEHUS MaTEpUAIbHON TOYKU OT BPEMEHH.

CBoOoaHoe majieHre. Y CKopeHue CBOOOHOTO TaICHHS.

KpuBonunelinoe aBmxeHue. [[BukeHHEe MaTepHaIbHON TOUKH 110 OKPYKHOCTHU € MIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBask CKOPOCTb,
nuHeiHas ckopocth. [lepuona u gacrota obpanienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.



TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: CIUAOMETP, ABMKEHUE CHAPSIOB, LIETTHBIC U PEMEHHBIC MTepeIayun.
Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUéTa, UTFOCTPAIMS KHHEMAaTUUECKUX XapaKTEPUCTUK JBUIKEHUS.

[IpeobOpazoBanue NBMKEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGmotenue ABMKeHUs Tea, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOIHOTO MMaICHUS.

Hanpanenue ckopocTy Mpu IBHKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HSy‘leHI/IC HCPABHOMCEPHOI'O IBHXKCHUA C LCJIBIO OIIPCACICHUA MT'HOBEHHOM CKOpPOCTH.
HccnenoBanue COOTHONICHHUS MCXKAY NYTSAMU, HpOﬁI{CHHHMH TCJIOM 3a IOCJIICAOBATCIBHBIC PABHBIC IIPOMCKYTKH BPEMCHHU IIPpU
PaBHOYCKOPCHHOM JIBUKCHHUU C HayaJIbHOU CKOpPOCThBIO, paBHOﬁ HYIIIO.

I/IsyquI/Ie ABWIKCHHUA LIApHKa B BSI3KOM JKMJIKOCTH.
I/ISY‘ICHI/IG JABHOXKCHUA TCJIA, 6pOH_IeHHOFO TOPHU30HTAJILHO.

Tema 2. lunamuxa
[Tpuniun otHocuTensHOocTH ["anunes. Ilepssiii 3akoH HeroToHa. MHEepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cwna. [lpunmun cymepriosunuu cui. Bropoi 3akoH HeioToHa st MatepuanbHOM Touku. Tperumii 3akoH HproToHa st
MaTepuaibHbIX TOUEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buasl Tpenust (1mokosi, ckoibxkeHusi, kaueHus). Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHUs CKOJBXKEHHUS U CUJIa TPEHHS MOKOS.
Koaddunment tpenus. Cuina conpoTUBIECHUS TP IBUKEHUH Teja B )KUIKOCTH WJIM rase.

[ToctynarenbHoe U BpalateabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTEIBHO OCH BpatieHus. [1neuo cumbl. YciioBusi paBHOBECHS TBEPIOTO Tea.

TexHn4eckue ycTpoucTBa U IMPAKTUYECKOE IPUMEHEHNUE: TOALNUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB. /Jemoncmpayuu
SIBrieHne nHEepUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.



CrnoxxeHue Cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOABEME M MM ICHUH.

CpaBHeHI/Ie CUJ TpeHI/ISI IIOKOs, KaU€CHUA U CKOJIBXCHHUA.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHs. Yuenuueckuii 3KCnepumenm, 1abopamopuvle pabomol
N3ydenne nerxeHust Opycka 1o HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUIMX B MPYXKHUHE U PE3UHOBOM 00paslie, OT UX aepopMaluu.
HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3axonwt COXPAHERUA 6 MEXAHUKE
I/IMHy.]'ILC MaTCpHaHBHOﬁ TOYKH (Tena), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. I/IMHyJ'ILC CHJIbl U UBMCHCHHC UMITYJIbCa TCJIA. 3aKoH COXpaHCHUA

HUMITYyJIbCA. PeakTuBHOE ABMIKCHUE.

Pabora criibl. MOIIHOCTD CHJIBL.
Kunetndeckast sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHECHUH KHHETUYECKOW SHEPTHH.

[TorennmanpHas »Heprus. lloTeHIManbHas SHeprus ymnpyro AeQOpMHUPOBAHHON NpPYXHUHBI. lloTeHIManbHas SHEpPrus Tena BOIU3H
MOBEPXHOCTU 3EMIIH.

[ToTennuanpHble ¥ HEMOTEHIMAIbHBIE CUITBI. CBS3b PAaOOTHI HEMOTEHITHATBHBIX CHJI C U3MEHEHHEM MEXaHMUECKOW IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeCKHEe yCTPOMCTBA U IPAKTUUECKOE TPUMEHEHUE: BOAOMET, KOTIED, MPYKUHHBIN MUCTOJET, IBHKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

[Tepexon mOTeHNIMATHLHON YHEPTHH B KHHETUUYECKYIO 1 OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3ydenne abCOMIOTHO HEYNIPYTOTO yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnegoBaHue cBI3U pa6OTBI CHIIBI C U3BMEHEHHEM MEXaHUYSCKOM OHCPIUU TCJIa HaA TPUMEPC PACTAKCHUSA PEC3UHOBOI'O KT'yTa.



Paznen 3. Moaekyaspaasi pu3uKka u TepMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKON TEOPHH U UX ONBITHOE 0OocHOBaHUE. bpoyHoBckoe aBrkenue. Juddysus. Xapakrep
JBUKCHHSI U B3aUMOJICHCTBUSL YacCTHI] BelecTBa. MoJieiau CTpOEHUS ra3oB, KUAKOCTEH M TBEPABIX Tel U OObSICHEHHE CBOWCTB BEILECTBA HA
OCHOBE 3TUX Mojeliel. Macca u pa3mepsl Mosiekyil. KonudecTBo BeliecTsa.
[TocTostnuast ABoraapo.

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

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KHHETHYECKONH TEOPUH MJICATBHOTO Ta3a. AOGCOIIOTHAS TeMIepaTypa Kak
Mepa CpEIHENl KUHETUYECKOM SHEpPruy TEIUIOBOrO JBM>KEHUsA dacTtul rasa. [llkama temneparyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa—Kuanelipona. 3akon Jlanprona. M3omporeccel B uaealbHOM Ta3e ¢ TOCTOSHHBIM KOJMYECTBOM BemiecTBa. | padudueckoe
IIpe/ICTaBICHHNE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MTPUMEHEHUE: TEPMOMETP, 6apomeTp. Jemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBa, (hoTorpaduu MOJIEKys OPraHUYECKUX COSTMHEHUH.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

Mopenb, HITIOCTPUPYIOLLAsk TPUPOLY JIaBJICHUS ra3a Ha CTEHKHU cocy/a.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS M/1€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEeHUI 00bEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPAMU COCTOSIHUS pa3peXEHHOI0 Trasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunaMuyeckas cucreMa. BHyTpeHHsS 3HEprusi TepMOAMHAMUYECKON cUCTeMbI U crocoObl €€ u3MeHeHus. KoanmuecTBo TenaoTel U
pabGota. BHyTpeHHss HEprusi OAHOATOMHOIO HJIeaJIbHOro ra3a. Buasl Temnonepenauu: TeMIONpPOBOIHOCTb, KOHBEKIUS, U3TydeHHe. Y IenbHas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IIPH TEIUIoNEpeiaye.

[Tonarue o0 agmabatHoM mpouecce. [lepBrlii 3aKOH TepMoAMHAMHKH. [IpuMeHeHne nepBoro 3akoHa TEPMOAMHAMHUKU K H30IPOIIECCaM.
I'paduueckas uuTEpIIpeTays padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh Mpo1eccoB B IpUPOJIE.



TennoBbie MamuHbL. [IpuHIMIBL 1eHCTBUS TEMIOBBIX MalvH. [IpeoOpazoBanus SHEprUX B TEIUIOBBIX MamuHax. Kos¢dunuent noiaesHoro
neiictBus TerioBoi MammHel. Llukn Kapao u ero ko3dduiment nomaezHoro AedcTBHs. DKOIOrHYECKHE TPOOIEMBI TETIIIOIHEPTETHKH.

TexHu4ecKkue yCTpOMCTBA M MPAKTUYCCKOE MPUMEHEHHWE: JBUTATENIb BHYTPEHHErO CropaHus, OBITOBOM XOJOJWJIBHHMK, KOHIHIIMOHED.
Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEpPruM Teja IpPU COBEPILIEHUU pabOThI: BbUIET MPOOKHM M3 OYTBUIKM MOJ ACMCTBHEM CXKaTOro BO3AyXa,
HarpeBaHue pupa B JJATYHHOU TpyOKe MyTEM TpeHHS (BUICOIEMOHCTPALIHS).

N3meHeHne BHyTpeHHEN 3HEpTruu (TemMIepaTypsl) Tejla Ipy TEIUIonepeaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CTOpaHusl, PeaKTUBHOTO JBUTATENS. Yuenuueckuil sxcnepumenm, 1a0opamopmbie

pabomwl I3MepeHne yaenbHO TerI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanuan geujecmea. Pazogvie nepexoosl
[TapooOpazoBanne u koHaeHcanusi. Mcmapenue u kumenue. AOCOTIOTHAsS W OTHOCUTENbHAs BIAXXHOCTh BO3ayXxa. HachllmieHHBIH map.
VY nenpHas TemoTa napoodpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBép,[[OG TCIIO. KpI/ICTaJ'IJ'II/ILICCKI/Ie u aMOPCI)HLIe TCI1a. AHI/I3OTpOHI/I$I CBOICTB KpHUCTaJlJIOB. >KI/II[KI/IC KpUCTaJUIbI. COBpeMeHHLIe MaTepuraJbl.
IInaBneHue u KpucTajliin3anus. Y nenpHas TemiIoTa MIaBICHUS. CY6J'II/IM8.I_II/I$I.

YpaBHEeHHE TEMIOBOTO OanaHca.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUN  MOITYUYEHUs
COBPEMEHHBIX MATEPHAJIOB, B TOM  YHUCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1ApPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

HaGmronenne narpeBaHus U TUTaBJICHHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpaust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamophuie pabomuel VI3MepeHre OTHOCUTENIbHON BIaKHOCTH BO3/yXa.



Pa3znen 4. DiiekTpoanHamMuka

Tema 1. Inexmpocmamuka
DnexTpu3anus Ten. JNeKTpudeckuil 3apsa. JBa Buaa 3MeKTpUUYECKUX 3apanoB. [IpOBOAHMKH, AMAIEKTPUKU U MOTYIPOBOJHUKH. 3aKOH

COXPAHEHHUS IEKTPUYECKOTO 3apsAa.

B3aumoneiictBue 3aps0B. 3akon Kynona. TodeuHblii  AIEKTPUYECKUI 3apsi. DIESKTPUIECKOE ToJIE.
Hanpsix€HHOCTB 3i1eKTprYecKoro nojs. IIpuHuun cynepno3unuy dJIeKTpUYecKuX nojel. JINHUY Hanpssk€HHOCTH JIEKTPUYECKOTO MOJIA.

Pabora cun snekrpocraruyeckoro nois. [Torennman. PasHocts noreHnuanos. [IpoBoHUKY U JUBIEKTPUKU B 3JIEKTPOCTATUYECKOM IOJIE.
JusnexTpudeckas IPOHULAEMOCTb.

OnexTpoéMkocTh. KonneHncatop. DneKTpo€MKOCTh IIIOCKOT0 KOH/IEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHJIEHCaTopa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: JJIEKTPOCKOI, 3JIEKTPOMETP, AIEKTPOCTATUYECKAs 3aIlUTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOIIMPOBAJIbHBIN annapar, CTpyWHbII IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

B3aumoneicTBue HadIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa oT IO N IUTACTUH, PACCTOSHUSA MEXIy HUMU H
JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamophuie pabomul VI3MepeHne 3MeKTpOoEMKOCTH KOHIEHCAaTOpa.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax
DJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUYHUKM TOKa.

Cwuita Toka. ITocTOSHHEBIN TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenpHOE COINPOTHUBJICHHUE BCIIIECTBA.
[TocnenoBarenbHOE, MapaJIETbHOE, CMEIIAHHOE COEIMHEHHUE MPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.



DNEeKTPOABUKYIAs CUja U BHYTPEHHEE COMPOTHUBIICHHUE MCTOYHMKA TOKA. 3akOoH OMa i MOJHOW (3aMKHYTOM) DJIEKTPUYECKOU IEMH.
Kopotkoe 3ambikanue.

DNEeKTpOHHAs TPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TeMueparypbl. CBEpXIpPOBOANMOCTbD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MPUMECHAs MPOBOAUMOCTH MOJIYNPOBOAHUKOB. CBolicTBa p—N-nepexona. IlonynmpoBoaHUKOBBIE
MIPUOOPHI.

DIEeKTpUYECKHI TOK B pacTBOpaxX M paciuiaBax 3JE€KTPOJIMTOB. DIIEKTPOIUTHUECKAs JUCCOLMAIUA. DIEKTPOJIN3.

OnexTpuueckuid Tok B razax. CaMoCTOSTENIbHBIN U HECaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKU  TOKa,
3JIEKTPOHArpeBaTEIbHbIC puoopHI, ANEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH MO/, TEPMUCTOPHI U
(oTOpE3nUCTOPHI, MOIYIIPOBOAHUKOBBINA U0/, TaTbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHJIbI TOKA U HAITPSAXKCHUA.
3aBHCHMOCTD COIIPOTUBJICHHUA NUIMHAPHUYCCKUX ITPOBOJAHUKOB OT JJIMHBI, INIOMAAN ITOIICPEYHOI'0 CEYCHHUA U MaTCpHrajia.

CMmemnranHoe COCAUHCHHNC ITPOBOJHUKOB.
HpSIMOC HU3MCPCHUC BHGKTpOHBH)KYHleﬁ CHIJIBI. KOpOTKOG 3aMbIKAHUEC T'aJIbBBAHUYCCKOTO 3JICMCHTA U OLICHKA BHYTPCHHETO COIIPOTUBJICHU.

3aBUCUMOCTh COIIPOTHUBIIEHUS! METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa M IpOBOAMMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamopuuie pabomel V3yueHne cMEIIaHHOTO COEANHEHUS PE3UCTOPOB.
N3mepenne 37eKTpoABUKYIIEN CUIIbI NICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUS.

Ha6J'IIO,Z[CHI/IC QJICKTPOJIM3A.

MexnpeameTrHblie CBSI3H
N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kjlacce OCyIIECTBIISETCS ¢ YUETOM CO/AEPKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu

MaTeMaTUKH, OMOJIOTUN, XUMHUH, Teorpa(uu ¥ TEXHOJIOTHH.
Mesicnpeomemmvle nousmus, CBI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO TTO3HAHMUS:
SIBIICHUE, HAYYIHBIN (akT, runoTesa, pusndeckas BETUIHHA, 3aKOH, TEOPHsl, HAOI0IeHUE, SKCTIEPUMEHT, MOICTTUPOBAaHUE, MOJICNTb, H3MEPCHHE.



Mamemamuxa: pelieHUue CUCTEMbl YpaBHEHUH, THHEHHas QyHKIus, napadoia, rurnep0oiia, ux rpauku u CBOWCTBA, TPUTOHOMETPUYECKHE
(GyHKIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI M HMX MPOCKIMHU HAa OCH KOOPIUHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mMexanuueckoe NBUKEHHE B KHBOW mpupope, nuddysus, ocMoc, TEIIO0OOMEH KHUBBIX OPraHU3MOB (BHABI TEILIONEpEeaayH,
TEIJIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBICHUS B KUBOU IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX
TeJ, KUAKOCTEH U Ta30B, JJIEKTPUUECKIE CBONCTBA METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAIs, TajlbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpazoBaHue JBUKEHUN C UCIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE, IIOIIMITHUKY, UCIIOIb30BAHUE 3aKOHA
COXPaHEHHUS UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET U ApPYyrue), IBUraTellb BHYyTPEHHEr0 CropaHusi, mapoBasi TypOuHa, ObITOBOI XOJIOAUIbHUK,
KOHUIIMOHEP, TEXHOJIOTUU MONyYeHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCIIe HAHOMATEepPHAJIOB, U HAaHOTEXHOJOTUH, 3JIEKTPOCTaTHYECKas
3aIuTa, 3a3eMIIEHUE 3JIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN MPHUHTED, INEKTpOHArpeBaTelbHbIE MPHUOOPHI, AIMEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajibBaHUKa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «®Du3MKa» Ha YpOBHE CpeAaHEro oO0miero oOpa3oBaHus (0a30BbI YpOBEHB) JOJKHO OOECIEUHUTH
AOCTHXKCHUC CIICAYIOINNUX JTUIYHOCTHBIX, MCTAITPCAMETHBIX U IPECAMETHBIX O6p330BaT€J'IBHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHs y4ueOHOro mpeamera «Du3uka» JOMHKHBI OTpakaTh T'OTOBHOCTh U CIIOCOOHOCTH OOYYaroIIuXcs
PYKOBOJICTBOBAThCS CHOPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JTUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPUEHTAIMM, TMO3UTHUBHBIX BHYTPEHHHX
yOEXIeHH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO OIBITA U OMBITA S TEIILHOCTH B
MPOLECCE peaan3alii OCHOBHBIX HAMPABJIECHNU BOCIUTATEIbHON IESITELHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTDh TPAXKIAHCKOW TO3UIIMK  OOYdYarOIIeTrocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUNUCKOro OOIIecTBa; MPUHATHE TPAAUIIMOHHBIX 00IIEYeIOBEYECKIX T'YMAaHUCTHUECKHUX U IEMOKPATUYECKUX

HCHHOCTCﬁ; TOTOBHOCTL BECTH COBMCCTHYIO JACATCIIbHOCTb B HUHTCPCCAX I'PAKAAHCKOI'O 06H_I€CTBa,



Y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aIlK; YMEHHE B3aMOACHCTBOBATh C COLMATBHBIMA MHCTUTYTAMU B COOTBETCTBUU
¢ UX (QYHKIUSMH U Ha3HAYCHHEM; TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM NS TEILHOCTH;

2) IATPUOTHYECKOTO BOCTIUTAHUS:

C(bOpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ Fan(HaHCKOﬁ HACHTHUYHOCTH, IaTPUOTHU3MA, HCHHOCTHOC OTHOHICHUE K I'OCyAapCTBCHHBIM CHUMBOJIAM,
JOCTUXKCHUAM pOCCHfICKPIX y‘IéHBIX B o0J1acTu (1)I/I3I/IKI/I " TCXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHIS;
CIIOCOOHOCTH OIICHMBATh CUTYAIIUIO M PUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAJTLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,
B TOM YHCIJIE B JCSITEIBHOCTH YUEHOT0; OCO3HAHUE JIMYHOI'O BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO Oy TyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA: 3CTCTUYCCKOE OTHOIICHHE K MHUPY, BKIFOUasi 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYILETr0 (PU3MYECKOM HAYKE,

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K Pa3IuIHbIM cepam mpodecCHOHATBFHON e TEIFHOCTH, B TOM YHCJE CBA3aHHBIM C (PU3WKON M TEXHUKOH, yMEHUE COBEPILIAThH
OCO3HAHHBIN BRIOOp Oymaymied mpodeccuu U peann30BbIBaTh COOCTBEHHBIC )KH3HEHHBIC TIJIAHBI; TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U
camMo00pazoBaHMIO B 00JacTu (PU3UKU Ha

MPOTSKEHUU BCEU JKU3HH;

6) KOJIOTNYECKOT0 BOCIUTAHHUSI: CHOPMHUPOBAHHOCTH IKOJIOTHUECKOM KYJIbTYPbI, 0CO3HAHUE TTI00ATLHOTO XapaKTepa
HKOJIOTHYECKUX TPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBICHUE IEMCTBUM B OKPYKAIOLLIEH Cpelie Ha OCHOBE 3HAHUSA
[eJIed YCTOMYMBOTO pa3BUTHUA YEJTOBEUECTBA; PACHIMPEHUE OMbITA AEATEIBHOCTH YKOJIOTMYECKON HAITPABJICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUHM 110 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUA: CHOPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKU; OCO3HAHHE [IEHHOCTH HAYYHOU JeSTeIbHOCTH, TOTOBHOCTh B IIPOIECCE U3YUCHUS (PUUKH

OCYHICCTBIIATD IMMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIBHO U B T'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIEe YHHBepPCcaJbHbIE yYeOHble AeiicTBUs ba3oBble Jiornueckue 1eMCTBUA:



CaMOCTOSITENTLHO (OPMYJIUPOBATh M aKTyaJTU3UPOBATH MPOOIEMyY, pacCMaTpuBaTh €€ BCECTOPOHHE; OMPENENATh IeNd JeATeIbHOCTH,

3a/laBaTh MapaMeTpbl U KPUTEPUU WX JIOCTHIKEHUS; BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPACCMATPUBACMBIX (DH3UUECKHX

SBJIICHUSX; pa3padarhiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4E€TOM aHalM3a MMEIOIIMXCS MaTepHadbHbI U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJSM,0LEHUBATh PUCKHU IOCJIEACTBUI J1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH Pa0OTy B YCIOBHSIX PEATBHOTO, BHPTYaJbHOTO M KOMOWMHHPOBAHHOTO B3aMMOJCHCTBHS, Pa3BUBATH

KpEaTUBHOE MBIIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBarejabcKue 1eCTBUA .

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUAMHU U METOIaMU (PU3HUECKOI
HAyKH; BIIQJCTh HABBIKAMHU YYeOHO-HCCIICIOBATCIILCKOW M TPOSKTHOW AEATEILHOCTH B 00JACTH (DM3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEHIeHHUS 3amad (U3UYECKOrO COJCPIKaHUs, MPUMCHCHUIO Pa3jIMYHBIX METOJIOB TIO3HAHMS, BIIAJICTh
BUJIaMH JICATEIILHOCTH TIO TOJYYEHUI0O HOBOI'O 3HAHUS, €ro WHTEPHPETAlMH, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3JIMUHBIX Y4EOHBIX
CUTYalUsiX, B TOM YHCIIE MIPU CO3JaHUH Y4eOHBIX MPOEKTOB B 00acTU (PU3UKHU; BBISBISATH IPUUYMHHO-CIICICTBEHHBIE CBS3H U aKTyallu3UpPOBaTh
3a/lavy, BBIIBUTaTh TUIIOTE3y €€ pellleHusl, HaXOAUTh apryMEHTHI Ui I0OKa3aTelIbCTBA CBOUX YTBEPXKICHUH, 337aBaTh MapaMeTphl U KPUTEPUH
pEIIeHUs; aHAU3UPOBATh TMOJYYCHHBIC B XOJ€ PELICHMs 3aJaud pe3yNbTaThl, KPUTUYECKH OLIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIIOBHUAX; CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIE 331a4U B 00pPa30BaTEIbHON JESTEILHOCTH, B
TOM YHUCIIE MIPU U3yYeHUH (PU3UKU; aBaTh OLEHKY HOBBIM CUTYAIIHsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCHUTH 3HAHUSA 1O (HU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEIbHOCTH; YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX

MpeIMETHBIX 00JacTel; BBIIBUTaTh HOBBIE UJIEH, IPEAJIaraTh OpUTHHAIIbHBIE MTOAXO/bI M PEIICHUS; CTaBUTh MPOOJIEMbI U 331a4H,

JOTyCKAIO1e aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HABBIKAMH TIOJydeHUs] HHGOpMAK (HU3HIECKOTO COJEPIKAHUS U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISITH
MOUCK, aHaJIN3, CUCTEMATU3AIMI0 M HHTEPIpPETAIuio WH(pOpMAIMUA Pa3IUYHBIX BUAOB U (HOPM MPEICTABICHUS, OICHWBATH JOCTOBEPHOCTH
nH(popMaLnu;

WCIIOB30BaTh Cpe/ACTBa MH(GOPMAIIMOHHBIX W KOMMYHHMKAIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHU3AIMOHHBIX 3a7a4 C COOJIOJICHHEM TPEOOBaHUN IPTOHOMHKH, TEXHHKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepexeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON O€30MaCHOCTH; CO3/1aBaTh TEKCTHI (DU3WYECKOTO COACPKAHUS B Pa3IUYHBIX (popmaTax ¢ ydéTom
Ha3Ha4YeHHS MHGOPMAIIMH U IIEJIEBON ayTUTOPHH, BEIOUpast ONTUMATBHYIO (OpMY IIPEICTABJICHHS ¥ BU3YATH3allUH.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE YyYeOHble JeiicTBHS:

OCYILIECTBIATH OOILIEHNE Ha YpoKaX (PU3MKU U BO BHE-YPOUHOM NEATEIbHOCTH; PACIIO3HABATH MPEANOCHUIKA KOH(DIUKTHBIX CUTyallud U
CMSTYaTh KOHQIIMKTHL; Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3bIKOBBIX

Cp€ACTB; IMOHHMMAaTh W HCIIOJIB30BAaTh INPECUMYLIECCTBA KOM&HI[HOIZ n HHHHBHHyaHBHOﬁ pa6OTBI; BBI6I/IpaTB TEMATUKY U MCETOABI COBMECTHBIX
,Z[efICTBI/II\;I C y‘IéTOM O6HII/IX HHTEPECOB U BO3MOKHOCTEH KaXXI0ro 4ic€Ha KOJUICKTHBA, IIPHHHUMATh LCIU COBMECTHOM JACATCIIbHOCTH,
OpraHuU30BbIBATb U KOOPAUHUPOBATH HeﬁCTBHH o €€ NOCTHIXKCHHUIO: COCTaBJISITh MJaH I[CﬁCTBHfI, pacnpeacisaTb POk C y‘léTOM MHEHUM
Y4aCTHHUKOB, O6CY)KI[3TB PE3YIbTaThL COBMECTHOM pa6OTBI; OLCHUBATh Ka4€CTBO CBOCTO BKIaJa U KAXA0TI'0 YYaCTHHUKA KOMaHbI B O6H.[PII>1
pe3yibTaT 1o pa3pa6OTaHHBIM KpUTCpHUAM; IIpEAjiaraTb HOBBIC IIPOCKTHLI, OICHUBATL UJICHU C ITO3ULIKMK HOBHU3HbI, OPUTI'HHAJIbHOCTH,

HpaKTH‘leCKOﬁ SHAYUMOCTH; OCYHICCTBJIATH MO3UTUBHOC CTPATCTUICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyallUAX,

IMPOABJIATH TBOPYECTBO U B006pa)K€HI/IC, OBLITH HWHHUIIUAaTHUBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHble AeiicTBus CaMoopraHnu3anus:
CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO JESATEIbHOCTb B 001aCTH (PU3UKH U

ACTPOHOMMUH, BBISABIIATH HpO6JI€MI)I, CTaBUTb U (i)OpMYJ'II/IpOBaTI) COOCTBECHHEIC 3aa4r; CaMOCTOATCIIbHO COCTABJIATH IJIaH PCIICHUS paCLIéTHBIX n
Kau€CTBCHHBLIX 3aaa4d, IIJIaH BbIIIOJHCHUSA HpaKTquCKOﬁ pa60TBI C y‘{éTOM HMCIOMIUXCA pPeCypCOB, COOCTBEHHBIX BO3MOKHOCTECH H
HpCHHOqTCHHﬁ; AaBaThb OLICHKY HOBLIM CUTYALlUAM,

pacHIupsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUIH;
JienaTh OCO3HAHHBIA BHIOODP, apTyMEHTHUPOBATh €r0, OpaTh Ha Ce0sl OTBETCTBEHHOCTH 32

pellIeHne; OlleHUBaTh IPUOOPETEHHBIN OMBIT;
Croco0CTBOBATH (POPMUPOBAHUIO U MIPOSIBJICHUIO SPYIUIIUU B 001aCTH (PU3UKH,
MIOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:
JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B 1€ATEIILHOCTD, OLICHUBATh

COOTBETCTBHE PE3YJIbTATOB 1IEJIIM; BJa/IeTh HAaBBIKAMU MO3HABATEILHOM pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUI

Y MBICJIUTENBHBIX IPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM; HCMOJIb30BaTh MPUEMBI peIIEKCUH ISl OEHKU CUTYaIlMH, BHIOOpa BEPHOIO
pELIEHNs; YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHUS 110 UX CHUKEHUIO; IPUHUMATh MOTHBBI U apTyMEHTBI
ApYTUX IIPU aHATIN3€ Pe3yIbTaTOB AEATEIbHOCTH; IPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA; IPUHUMATh MOTUBBI U
apryMEHTHI IPYTUX NP aHAIN3€E PE3YNIbTAaTOB JACSITEIBHOCTH; MPU3HABATH CBOE MPABO M MPABO JAPYIHX Ha OIIMOKH.

B mpouecce pocTmkeHHsT TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOrpaMMbl 1O (U3MKE IJs YPOBHSI CpeAHEro obiiero oOpa3zoBaHUsS y
00y4aroIUXCsl COBEPILIEHCTBYETCS YMOLIMOHANBHBIN HHTEIUIEKT, IPEANOIaralonifi copMrupoBaHHOCTD:



CaMOCO3HaHU$, BKJIIOYAIOIIETO CIIOCOOHOCTh NOHUMATh CBOE 3MOI[MOHAJILHOE COCTOSTHUE,

BUJICTh HANpaBJICHUs Pa3BUTHS COOCTBEHHOI SMOIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPEryJIUPOBaHMs, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHUE TIPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH
a/IalITUPOBAThCA K SMOIMOHAIBHBIM HU3MEHEHUSIM M MPOSABIATH TMOKOCTb, ObITh OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIECH
CTpEeMJICHHE K TOCTHXKEHUIO LIEJIU U yCIeXY,

ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHME ACMCTBOBATH HMCXOJS W3 CBOMX BO3MOXKHOCTEW; OSMIIaTUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh
SMOILIMOHAIBHOE COCTOSHUE JAPYTUX, YUYUTHIBATh €r0 MPH OCYIIECTBICHUM OOIEHUS, CIOCOOHOCTh K COUYYBCTBUIO M COINEPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUIMX CIHOCOOHOCTH BBICTPAMBATh OTHOILIEHUS C IPYTMMU JIFOJIbMU, 3a00TUTHCS, MPOSBISITH UHTEPEC U
pasperats KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obyuenus B 10 kjacce npeIMeTHbIE PEe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPakaTb CPOPMUPOBAHHOCTH y 00YUAIOIIUXCS
YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb M MeCcTOo (PU3UKU B (POPMUPOBAHMU COBPEMEHHOW HAYYHOM KapTUHBI MHpA, B Pa3BUTUU
COBPEMEHHOW TEXHUKHM U TEXHOJIOTHH, B MPAKTUYECKOW MAESITEILHOCTH JIIOJICH; YYUTHIBATh TPAHMIIBI MPUMEHEHHUS HM3YyUYEHHBIX (DU3NUECKUX
MojieNieil: MarepualibHas TOYKa, MHEpIUalbHas CHUCTeMa OTCuY€Ta, aOCOJIOTHO TBEPAOE TENO, UACANBHBIM Ta3, MOJAEIU CTPOCHUS TIa30B,
KHUJIKOCTEH U TBEPBIX TEJI, TOUCUHBIN IEKTPUUCCKHIA 3apsi MPH pEIieHUH (PU3HMUECKUX 3a/1a4; pacro3HaBaTh (GU3MUCCKHE IBICHHS (IIPOIECCHI)
1 OOBSACHATH X Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETHUECKON TEOPUU CTPOSHUS BEIECTBA U ANEKTPOJAMHAMUKHI: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHNE, CBOOOTHOE TIaJICHNE TeJ, TBUKEHHE 110 OKPY)KHOCTH, HHEPIUs, B3auMoeicTeue e, nuddysus,
OpOYHOBCKOE ABM)XEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEJ, M3MEHEHHE 00BhEMA TN MpU HATpEeBaHUU (OXJIAKICHHH), TEIJIOBOE PaBHOBECHE,
WCIapeHue, KOHJIEHCAllUs, TUIaBJIEHWEe, KPUCTAJUIN3AlNsl, KUMIEHHUE, BIIAKHOCTh BO3/1yXa, MOBBIIIEHUE JABJIEHUS ra3a MNpHU €ro HarpeBaHUU B
3aKPBITOM COCYJIE, CBSI3b MEX/1Y TapaMeTPaMH COCTOSHUS ra3a B U30MPOLECCaX, SJIEKTPU3ALIMS TEJ, B3aUMOACIHCTBUE 3apsI0B;

OIHCHIBATh MEXAHUYECKOE JIBIIKEHUE, UCTIONB3YsS (PU3NUECKUE BEIMUMHBI: KOOPIWHATA, YTh, IEpEMEIICHHEe, CKOPOCTh, YCKOPEHHE, Macca
TeJa, CUJa, UMIYJIbC Tela, KHHeTUYeCcKasi SHEePTUs, OTEHIIMAIbHAS YHEPTHUs, MeXaHHUecKas paboTa, MEXaHUYECKask MOIIHOCTh; MPU OMUCAHUU
MPABIJIbHO TPAKTOBATh (PM3MUECKUN CMBICT UCTIONB3YEMBIX BEIHUWH, UX 0003HAYEHUS U €AMHUIIBI, HAXOIUTh (DOPMYIIBI, CBSI3bIBAIOIINE TAHHYIO
(U3MYECKYIO BETUYHUHY C JPYTHMMH BEIMYMHAMHE; OMKUCHIBATH U3YUYCHHBIE TEILIOBBIC CBOMCTBA TN M TETIOBBIC SIBJICHUS, UCIIONB3Ys (PU3HUECKUE
BEJIMYUHBI: JaBJICHUE ra3a, TeMIlepaTypa, CPEAHssl KHHETUYECKas SHEPrusi XaOTHUECKOTO JABUKEHUS MOJEKYN, CPEIHEKBAAPATUUHAS CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI HEPrus, padoTa ra3a, Ko3QpQHUIMEHT MOJIE3HOT0 AEMCTBUS TEIMJIOBOTO JABUTATENs; IPU OMUCAHUU
MPaBWJIbHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOIB3YEMBIX BEIHUNH, UX 0003HAYEHUS U €AMHULIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(bu3NYeCKy0 BEIWYMHY C JIPYrUMH BEJIWYMHAM; ONMCHIBATH H3YUEHHBIE AJIEKTPUYECKHUE CBOWCTBA BEIIECTBA U DJIEKTPUUECKHUE SIBICHUS



(mporiecchl), UCMONB3ys (PU3MUECKHUE BEIWYMHBL JIEKTPUUCCKHMA 3apsiil, SICKTPUUECKOE TOJie, HANPSOKEHHOCTH TOJS, MOTEHIUAN, Pa3HOCTh
MOTEHIINAJIOB; TP OMKCAHUU MPABWIBHO TPAKTOBATH (PU3NYCCKUN CMBICI HCIIOJIb3yEMbIX BEIIMYWH, X O003HAYCHUS M CIUHHUIIBI; YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTMMH BEJIMYMHAMH; AaHATU3UPOBATh (PU3NYECKHUE IPOLECCHl U SIBICHMA,
UCTIONB3YS (PU3MYECKHE 3aKOHBI U MPUHITUIBL: 3aK0H BcemupHOTo TsaroteHus, |, 1l u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHHS] MEXaHUYCCKOU
SHEPTUH, 3aKOH COXPAHEHUS UMIMYJbCA, TPUHIUI CYNEPIIO3UIIUN CUJI, IPUHLIUII PABHOIPABUS MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIlECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KUHETHMYECKOW SHEPruu TEIUIOBOTO JBUXKEHUS MOJIEKYT C
abCOIFOTHON TeMIIepaTypoid, TIEPBhII 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHECHHsI AIEKTPUUYECKOTO 3apsaa, 3akoH KyinoHa, Mpu 3TOM pa3innyaTh
CIIOBECHYIO (hOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUeCKOE BBIPAKEHUE U YCIOBUS (TPaHHIIbI, 0OJACTH) MPUMEHUMOCTH; OOBSICHATH OCHOBHBIE
MIPUHIIMIIBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHHUUECKUX YCTPOUCTB;

pa3nuyaTh YCIIOBUSI MX OC30MMACHOTO HCIIOJL30BaHUS B TIOBCETHEBHOW JKM3HH, BBITIOJIHATH IKCIEPUMEHTHI 110 HCCICIOBAHUIO (PH3UUIECCKHIX
SIBIICHUH M TIPOIIECCOB C MCTIOIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH, TIPU 3TOM (POPMYIIHPOBATH MPOoOIeMy/3a1ady U THIIOTE3y YIeOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOT0 000pYyI0BaHUS, POBOIUTE OMBIT U (POPMYITUPOBATEH BHIBOJIbI; OCYIIECTBIISTH MPSMbIE U
KOCBEHHBIE M3MEPEHUA (PU3NYECKUX BEIWYHH, NMPU ATOM BBIOMPATh ONTHUMAIBHBIM CIIOCO0 M3MEpPEHUS W HCIOJIb30BATh WU3BECTHBIE METOIBI
OLIGHKH MOTPEUTHOCTEN U3MEPEHHI; NCCIe0BATh 3aBUCIMOCTH MEX 1y (PU3MUECKUMU BETMYMHAMU C UCIIOJIB30BaHUEM MPSIMBIX U3MEPEHUM, TTPH
3TOM KOHCTPYUPOBAaTh yCTAaHOBKY, (PUKCHPOBATH PE3yJIbTAThl MOTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B BHJAE TaOMUI[ M TpaduKOB,
JIeNaTh BBIBOJBI MO pe3yJbTaTaM MCCIeI0BaHUs; COONI0IaTh MpaBuia 0€30MacHOro Tpy/Aa MpH MPOBEASHUHN UCCIeIOBAaHUIN B paMKax y4eOHOTro
AKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHON NEATENBHOCTH C HCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1aOOpATOPHOTO
000pyI0BaHUS; pelaTh pacu€THhIC 3a7a4M C SIBHO 33JaHHON (PU3MUECKOU MOJENbIO, UCIOJIb3YS (PU3MUECKHE 3aKOHBI M MPUHIIMITBI, HA OCHOBE
aHaJIM3a YCJIOBHS 3a/lauyd BBIOMpaTh (DU3UYECKYIO MOJENb, BBIACIATH (PU3MUECKUE BETUYUHBI U (OPMYIbI, HEOOXOIUMBIE A €€ pPEeIIeHUs,
MPOBOJIUTH PACUEThl U OIICHUBATH PEATLHOCTH MOJYYEHHOTO 3HAUY€HUs (DU3UYECKON BEIMYWHBI; pellaTh KaueCTBEHHBIC 3a/lau: BHICTPAUBATh
JIOTUYECKH HETIPOTUBOPEUUBYIO 1IETIOUKY

paccyX/JeHUil ¢ Omopoid Ha HM3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MYECKHE SBJIEHUS; MCIOJIB30BaTh NPHU pEIICHWH Y4eOHBIX 3adad
COBpeMEHHbIe WH(pOpPMAIIMOHHbIE TEXHOJOTWU MJs TOUCKA, CTPYKTYpUPOBAHHs, WHTEPHpPETAllMM W NpPEACTaBICHUS Y4eOHOM M Hay4yHO-
NOMYJSAPHON MH(pOpMAIMHY, MOJYYEHHOH W3 PAa3TUYHBIX MCTOYHHKOB, KPUTHYECKU aHAJIM3HPOBATH MOITy4aeMyl0 HH(POPMALUIO; MPUBOIUTH
IIPUMEPHI BKJIaJ]a POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE

HayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUpPa, B pa3BUTHE TEXHUKH M TEXHOJIOTUI; MCIOJB30BAaTh TEOPETHUECKHUE 3HAHMS MO (PU3HKE B
MOBCEHEBHOM >KU3HU JUId oOecreyeHHus O€30MacHOCTH NpU OOpaIleHUuH ¢ MPUOOpaMU M TEXHHUUECKUMH YCTPOMCTBAMM, AJISI COXPaHEHHS
3JI0POBbSI U COOJIIOJICHHUSI HOPM 3KOJOIMYECKOT0 TIOBEACHHUS B OKpY»Kalollel cpezie; paboTaTh B TPYIIIE C BBIMOJIHEHHEM PAa3IMYHbIX COLUAIBHBIX
poJIieii, IIaHuPOBaTh PabOTy TPYMIIbI, PAllMOHAIBHO paclpeneNniaTh 003aHHOCTH U IUIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIHSIX,
aJIeKBAaTHO OLIEHNWBATh BKJIAJ] K&KIOI0 U3 Y4aCTHUKOB I'PYIIIbI B PELICHUE PACCMAaTpUBAEMO TPOOIIEMBI.
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2.2 Junamuia ! https://m.edso0.ru/7f41bf72
3aKOHBI COXpaHEHUS B bubnuoteka [JOK
2.3 MEXaHHKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI bubnmoreka [JOK
3.1 MOJIEKYJIIPHOKMHETHUECKON 9 1 https://m.edsoo0.ru/7f41bf72
TEOpUHr
bu6mmoreka [IOK
3.2 OCHOBbI TePMOHHAMHKH 10 1 https://m.eds00.ru/7f41bf72
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AFpCFaTHBIe COCTOsAHUA

bu6mmoreka [JOK

3.3 BemiectBa. PazoBble Mepexobl 5
https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
4.1 JekTpocTaTuia 10 https://m.edsoo.ru/7f41bf72
IToCTOSIHHBIN 2IIEKTPUYECKUN
4.9 ToK. TOKH B pasIuuHbIX 12 Brbmotexa LIOK
cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHOe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

Kosun4yecTBo yacos JJIeKTPOHHbIE
Ne Tewa ypoka Kontpo | Ipakrtu HMata Iﬁll/l(l)pOBble
n/ n Beero | JIbHBIE YyecKHue U3y4YeHUs HNuaukaropsr @I oopasoBareJib
HbI¢ PpeCypcChbl
padoThI padoThI pecyp
BcroMHUTE W IPUMEHHTH
COOTBETCTBYIOIIHE
®u3nka — HayKa O IpUpPOJE. Y bubanorexa [TOK
€CTECTBEHHOHAYYHbIE 3HAHUS. i
Hayunble MeTOIbI TO3HAHUS 1 P https://m.edsoo.ru/
OKDYIKAIOIMETO MHDa a3MMYaTL  BOIPOCHL,  KOTOPBIC | ten an s
BO3MOKHO €CTECTBEHHOHAYYHO
UCCIIE0BATh.
Ponp u mecto pusuku B Pacno3naBath, wHcCHONB30BaTh U
(OPMHUPOBAHUH COBPEMEHHOM co3naBath oObscHUTEbHbE Mones | DHOHOTERa [IOK
HAYYHOM KapTHHBLI MHPa, B 1 ¥l IPE/CTABICHHS https://m.edsoo.ru/
MPaKTHYECKON JIEATETLHOCTH JIFOIEH ff0c33e6
MexaHnyeckoe JBUKEHUE. Pacno3naBarb, MCIONB30BaTh U
OTHOCHTENBEHOCTH MEXaHHIECKOTO co31aBaTh 0OBACHUTEbHBIE Bubsmorexa LIOK
nBrkeHus. [lepemerenune, CKOpOCTb, 1 MOJIENHN U TIPEICTABICHHUS https://m.edso0.ru/
yCKOpEHHe ff0c3508
. Onpenenenne  nepemenieHus B | buomuoreka [JOK
PaBHOMepHOE npAMONHHEiHOE 1 HaBWraTtope, NpHHIMO  pacueTa | https://m.edsoo.ru/
JBUKEHHE BPEMEHHU JIBUKEHUSI ff0c3620
3 Bbubnuoreka [IOK
PaBHOyCKOpEHHOE MPSIMOJIUHEIHOE 1 AHanmu3 TpapuKOB CKOPOCTH https://m.edso0.ru/
JIBHYKCHHUE PasHbIX TCI ffOc372e
Bamaunst w3 OaHKa 3amHUHA 110 Bbubaunorexa [IOK
CBobGopaHoe majieHue. Y CKOpeHue 1 €CTECTBEHHO-HAYYHOU https://m.edsoo.ru/
CBOOOIHOIO IMaeHUS rpamoTHocTu JIBmwkenue crpenku | ff0c39cc
9acoB
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KpuBonunelinoe nBUKEHUE.

Bamauns w3 OaHkKa 3agHAN IO

bubanorexa [JOK
https://m.edsoo.ru/

MowmenTt cunsl. Iinedo cumel. Ycnosus
paBHOBeECHS TBEPAOIO Tela

7 JIBrkeHUe MaTepraaIbHOM TOUYKH 110 €CTECTBEHHO-HAYYHON IPaMOTHOCTH
OKpYy’KHOCTH JIBr>KeHUE CTPETIKU YacOB ffOc3ada
3amaHus W3 OaHKa 3agHUN 1O
8 [IprHIMD OTHOCUTENBHOCTH . bubnuorexa [TOK
€CTECTBCHHO-HAYYHON TPAMOTHOCTH
lamunes. VHepuuaibHble  CHCTEMBI https://m.edsoo.ru/
orcueta. [lepBsii 3akoH HeroToHa ffOc3be8
Amnanu3 texcta [amunes c
OIUCaHHEM MBICJIEHHOTO
Macca tena. Cuna. [IpuHuun KCHEDHMEHTE. 0GOCHOBLBAIOLIEro bubnunorexa [JOK
9 Cymepro3uiuu cuii. Bropoit 3akoH P ’ B https://m.edsoo.ru/
. 3aKOH  HMHEPIUH;
HetoToHa 151 MAaTEpHATIBHOMN TOYKH . ffOc3be8
BBIMOJTHEHHE 3a/IaHUH 110
TEKCTY (CMBICTIOBOE UTCHUE)
. AHanu3 1 00bsICHEHHE SBJICHHM C bubaunoreka [JOK
10 Tperuit  sakon  HeroToma — mns UCIIONIb30BAHUEM BTOPOTO 3aKOHA https://m.edsoo.ru/
MaTepUalbHBIX TOUEK HbroToHa £0c3bes
3akoH BceMHUpHOTO TsAroTeHus. Cuna 3ananust U3 OaHKa 3aHUN 110 Bubmmorexa [IOK
11 sprecTH. [lepBas KocMUYecKast eCTeCTBEeHHO-Hay4YHOI rpamotHocT | https://m.edsoo.ru/
CKOPOCTh ff0c3d00
Bamanust w3 Oadka 3agHuii 1no| bubmmoreka [IOK
12 Crna ynpyroctu. 3akoH I'yka. Bec €CTECTBEHHO-HAaYy4HOM rpamoTHocTh |  https://m.edsoo.ru/
Tena ff0c3e18
Cuna tpenus. Koaddunuenrt tpenuns. Bamanust w3 Oadka 3agHuii 1no| bubmmoreka [IOK
13 Cuna COnpOTHBIIEHHS IPH JBHKECHAM eCTECTBEHHO-HAYYHO! rpamMoTHOCTH | https://m.edsoo.ru/
TeNa B )KUIKOCTH WJIH Ta3e ffOc3f76
TTocTymarenbHOE U BpaIaTeIbHOES Jana s Gamka sami 1o
i HUS W HK HHUA T
JBIKEHHE aBCONIOTHO TBEPIOTO TENa. A ~ A Bu6miorexa IIOK
14 €CTCCTBCHHO-HAYYHOU I'PaAaMOTHOCTH https://m.edsoo.ru/

ff0c41a6
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HNMnynbe MaTepuanbHONU TOUKH,
CUCTEMBI MaTepHAJIbHBIX TOYECK.

3amanus u3 OaHKa 3aIHUN 110
€CTECTBEHHO-HayYHOI

Bbubnnorexa [JOK

15 WMIynbe CHibl. 3aKOH COXPaHEHHs rpaMoTHOCTH. PeakTuBHOE https://m.edsoo.ru/
UMITyJbca. PeakTUBHOE BIKEHHE JIBIOKCHUE ff0c43d6
PaboTa 1 MOIIHOCTH CHJIBL. JagaHEs W3 Gamka samEEi IO B oK
Kunernueckas sHEprusa MaTepuaIbHON €CTECTBEHHO-HAYTHOI H J.ll/IOTeKa L
16 Touku. TeopeMa 06 H3MEHEHHH rpamoTHOCTH  «TOPMOHOH  TyTh https://m.eds00.ru/
KHHETHYECKOH YHEPTrUH ABTOMOGHIIS f0c4502
[NoTeHunanbpHas SHEPTHUSL.
[NoTeHunanbpHas SHEPTHUS YIPYTO 3amanus n3 6aHKa 3aTHUMH 110 Bu6nuorexa [JOK
17 Je(OPMHUPOBAHHOMN TPYIKUHEI. €CTECTBEHHO-HAYYHOU I'paMOTHOCTH |  https://m.edsoo.ru/
[MoTeHnagbpHas SHEPrHs Tela BOIU3H ffOc461a
HOBEPXHOCTH 3eMJIH
[NoTeHunanbHbIE U HEMOTEHIHAIbHbIE
cuitbl. CBs3b paboThI
HETOTEHINATBHBIX CHII C N3MEHEHHEM 3aytanms u3 GaHka 3a/IHHMI 110 Bubanorexa LIOK
18 MEXAHMYECKOH YHEPTHH CUCTEMBI TEJ. €CTECTBEHHO-HAYYHOH IPaMOTHOCTH |  https://m.edsoo.ru/
3aKOH COXpaHEHUs MEXaHUIECKOH ff0c478¢c
SHEPTUH
JlabopaTopHnas paboTa
«HccnenoBanue CBsI3M pabOTHI CHITBI C
19 U3MEHEHHEM MEXaHNYECKON JHEPTUU MaremaTudeckue pacueTsl u

TeNa Ha MIPUMeEpPEe PACTHKEHUS
PE3MHOBOTO XI'yTay

npeoOpa3oBaHUs
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KonTtponpHas pabora mo Teme

Maremaruueckue pacyeThl U

Bbubnnorexa [JOK

20 «Kunematuka. JluHamuka. 3aKOHbBI https://m.edsoo.ru/
npeoOpa3oBaHus
COXPaHEHHSI B MEXaHHKE) ffOc4b74
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- 3ananust U3 OaHKa 3aHUMN 110 Bubmmorexa IIOK
21 KHHETUYECKOH Teopuu. BpoyHoBCcKOE €CTECTBEHHO-HAay4YHOU rpamMotHoct |  https://m.edsoo.ru/
nswkenue. Juddysus ffOc4dc2
XapakTtep OBIDKSHUS U 3 6 .
B3aUMO/ICHCTBUSI YACTHI[ BELICCTRA. ajaHusi 13 baHKa 3a{[‘HHH 1o Bub6miorexa IIOK
22 MOJIe/H CTPOSHHUS Fa30B, KHAKOCTEH €CTECTBEHHO-HaAy4YHOU I'PaMOTHOCTHU https://m.edsoo.ru/
Y TBEPIBIX TEN ffOc4dc2
3amanus u3 OaHKa 3aIHUN 110 bubanoreka [JOK
23 Macca MOTEKyIL. KOHW{ZCTBO €CTECTBEHHO-HAayYHOU rpamMotHocTH | https://m.edsoo.ru/
Belectsa. [locrosiHHast ABoraapo focadc?
TemoBoe paBHOBecHe. Temmneparypa 3ananust u3 OaHKa 3aHAN IO
24 u e€ m3mepenue. [lkana Temmeparyp €CTECTBEHHO-HAYYHON IPaMOTHOCTH
Lenbcus
. 3amganns u3 0aHKa 3aHAN 110 bubnnorexa [IOK
25 W neamsnerii ras 8 MKT. OcrosHoe €CTECTBEHHO-Hay4YHOU rpamMoTHocTH |  https://m.edsoo.ru/
ypaBHeHue MKT ff0c4fde
AOcoroTHas TeMIepaTypa Kak Mepa .
. . 3ajanus u3 OGaHka 3ajiHMH 10| ByGmorexa [JOK
CpeIHel KHHETHIECKON SHEPTHH .
26 €CTECTBEHHO-HAYUHOM IPAMOTHOCTH | https://m.eds00.ru/
JIBIDKCHUS MOJICKYJI. Y paBHCHUE
. ffOoc511e
MenneneeBa-Knaneiipona
Sagauns n3 0aHKa 3aHAN 110 Bbubaunorexa [IOK
27 3aKOH I[aHBTOHa. Fa3OBBIC 3aKOHBI eCTeCTBeHHO'HaquOI\/’I TPaMOTHOCTH ht'[DS//medSOOI'U/

ff0c511e
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JlabopaTopHnas padoTa
«MccretoBaHne 3aBUCUMOCTH MEXKITY

MaremaTiueckue pacueTsl U

Pa3peKEHHOr0 ra3a»
3amanus U3 6aHKa 33 HUH 11O bubnmuorexa [TOK
29 H3onporiecchl B uACAIBHOM rase u ux €CTECTBEHHO-HAYYHOM rpamoTHOocTH | https://m.edsoo.ru/
rpadudeckoe MpeacTaBIcHIe £0c570e
BuyTpeHHss sHEprus
TEPMOJMHAMUYECKON CUCTEMBI U .
3 3ananus U3 0aHKa 3aJHUI 110 bubnuotexa [JOK
criocoObI e€ n3menenus. KonnuectBo .
30 . B €CTECTBEHHO-HAYYHON I'PAMOTHOCTH | https://m.edsoo.ru/
TEIUTOTHI U paboTa. BHyTpeHH A
p YTp ff0c5952
SHEPrus 0JTHOATOMHOTO HICATBHOTO
raza
3ananust U3 OaHKa 3aHUMN 110 bubnuoreka [TOK
31 Bunpl Termonepenayn €CTECTBEHHO-HAYYHOU rpamMoTHOCTH | https://m.edsoo.ru/
ff0c5¢36
Y aenpHas TETIOEMKOCTD BEIIECTBA. 3 5 .
amaHus w3 OaHKa 3aJHAN TI0
KoJIM4ecTBO TEMIOTHI IPH A t sl bubanorexa LIOK
32 Teronepeaue. AuabaTHblil IPoLece CCTECTBEHHO-HAYTHON IPaAMOTHOCTH | https://m.edso0.ru/
ff0c5c36
33 IlepBbIii 3aKOH TEPMOJUHAMUKHI U 3amganns u3 0aHKa 3aHAN 110 bubaroreka [TOK
€ro TPUMEHEHHE K M30MpoIeccam €CTECTBEHHO-Hay4YHOU rpamMoTHOocTH |  https://m.edsoo.ru/
ffOc5efc
Heob6patumocTh poIieccoB B Bamanust w3 OaHka 3agHumii no| bubmmoreka [IOK
34 npupoze. Bropoii 3akoxn €CTECTBEHHO-Hay4HOM rpamoTHocTh |  https://m.edsoo.ru/
TEPMOJIMHAMUKH ff0c6230
Bamanus w3 Oanka 3agauii mo| bubamoreka [JOK
35 Tpuuun aeficteus u KIT Tenosoi €CTECTBEHHO-HAY4YHOI rpamotHocT | https://m.edsoo.ru/

MalllHBI

ff0c600a
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Bamanus u3 OaHka 3aguuii 1o | buOmmoreka [IOK
36 Liukn Kapno u ero KI1J| €CTECTBEHHO-HAYYHOM rpamoTHocTH | https://m.edsoo.ru/
ff0c600a
Bamauns w3 OaHKa 3agHU IO
37 IKONIOTHHECKHE NPOOTEMET €CTECTBEHHO-HAYYHON IPaMOTHOCTH
TETIIOHEPTETUKU
bubanorexa [JOK
38 O6o6maronuii ypok «MoJeKysipHas MaremaTnuecKkue pacyeTsl 1 https://m.eds00.ru/
¢u3nka. OCHOBBI TEPMOIUHAMHUKID) IpeoOpa3oBaHuA £0c6938
KontponsHas pabora mo Teme bubnunorexa [JOK
39 «MozekynsipHast pusuka. OCHOBBI MaremaTiecKue pacieTh K https://m.edsoo.ru/
TEPMOJMHAMUKNY npeodpasoBatms ff0c6a50
- 5 3amanus u3 OaHKa 3aIHUN 110 bubanoreka [JOK
40 apooOpasOBAHMC 1 KOHICHCAIHA. €CTEeCTBEHHO-HAY4HOU rpamoTHocTH | https://m.edsoo.ru/
Hcnapenue u kunexnue f0c63b6
AOGCOoIOTHAs ¥ OTHOCUTEIIbHAS 3amganns U3 0aHKa 3aHAN 110 bubnnorexa [IOK
41 BJIAKHOCTh BO31yXa. HachlmeHHbIH €CTeCTBEHHO-Hay4YHOi rpamotHocT | https://m.edsoo.ru/
nap ff0c64d8
Teépnoe Teno. Kpucrammmdaeckue u
amop(HbIe Tena. AHU30TPOIIHS 3aganus u3 0aHKa 3aHUil 110 Bubmuorexa IJOK
42 CBOWCTB KpHCTAILIOB. XKuakue €CTECTBEHHO-HAyYHOU TPaMOTHOCTH |  https://m.edsoo.ru/
kpucTamibl. COBpeMEHHbIE MaTepHAIIbI Ff0c65f0
[InaBnenue u KpuUcCTaUIM3aALUS. 3aganus n3 6aHKa 3aaHUI 110 bubanorexa [JOK
43 VY nenbHAas TETIOTA TUIABIICHHS. €CTECTBeHHO-HAYYHOM rpamoTHOCTH | https://m.edsoo.ru/
CyGmumartust ff0c6708
3ananus U3 OaHKa 3aJHHUI 110 bubnuoreka IJOK
44 YpaBHeHUe TemioBoro Gananca €CTECTBEHHO-HAayYHOU rpamMoTHocTH | https://m.edsoo.ru/
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3amanns u3 0a”HKa 3aHAN 110

Bbubanoreka [JOK

45 3apsin. J[Ba BUa 2JIEKTPHIECKUX eCTeCTBEeHHO-HAay4YHOi rpamotHocT | https://m.edsoo.ru/
3apsiIoB ffOc6bcc
IIpoBOgHUKY, IUINEKTPUKH U 3amanns n3 0a”HKa 3aHAN 110 Bbubnanoreka [JOK

46 MOJTYTIPOBOHUKHU. 3aKOH COXPaHEHHS €CTECTBEHHO-HAYYHOM rpamoTHocTH | https://m.edsoo.ru/
3NMEKTPUIECKOTO 3apsiaa ffOc6bcc
BzaumonelicTBue 3apsiioB. 3aKoH 3ananust U3 OaHKa 3aHUMN 110 Bubmmorexa IIOK

47 Kynona. To4euHbIi MK TPUUECKHIA €CTECTBEHHO-HAay4YHOU rpamMotHocT |  https://m.edsoo.ru/
3apsn ffOc6ee4
Hanpsuk€HHOCTD AIIEKTPHYECKOTO 3 5 .
noJist. [IpuHIMIT CyIepIO3UIIUHH a/laHud 13 baHka SaZEHHH 1o buGnorexa [IOK

48 NeKTpHYECKUX nonieid. JIuHun €CTCCTBCHHO-HAyYHOHM I'PaMOTHOCTH https://m.edsoo.ru/
HANPSHKEHHOCTH ffOc6df2
Pabota cui anekTpocTaTudeckoro 3ananust U3 OaHKa 3aHUMN 110 Bubmmorexa [IOK

49 nostsi. [Torennuan. PasHocts €CTECTBEHHO-HAayYHOU rpamMoTHocTH |  https://m.edsoo.ru/
MOTEHIHAJIOB ff0c6f00
IIpoBOIHUKY U THUANEKTPUKH B 3amganns u3 0aHKa 3aHAN 110 butnuoreka IIOK

50 3IIEKTPOCTATHYECKOM IIOJIE. €CTEeCTBeHHO-HAY4YHOM rpamoTHOCTH | hitps://m.edsoo.ru/
JusnexTpuueckas IpOHUIIAEMOCTh ff0c7018

3amanus u3 6aHKa 3aTHHUHA 110 Bbubnuoreka [JOK

51 SHeKTpOéMKOCTB. KOHI[CHC&TOp €CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
ff0c7126

DNeKTPOEMKOCTD TIOCKOTO 3ananus U3 0aHKa 3aJHUI 110 Bbutnuoreka IIOK

52 KOHIIEHCATOpa. DHEPTHUs 3apsKEHHOTO €CTECTBEHHO-HAYYHOU rpaMoTHOCTH | https://m.edsoo.ru/
KOHJIEHCaTopa ff0c72c0
JlaGoparopuas pabota «3mepenue MaremaTrueckue pacueTsl U

53 INEKTPOEMKOCTH KOHJIEHCATOPA» peobpa3zoBaHus
TIpunuun nelcTBUs U IpUMEHEHUE 3 6 .

anaHus w3 OaHKka 3aJHUIA 1O
KOHJICHCATOPOB, KOITMPOBAILHOT'O . Bubmiorexa LIOK
54 €CTECTBCHHO-HAYYHOU I'PaMOTHOCTH https://m.edsoo.ru/

ammapara, CTpyHHOTO IpUHTEepa.
DneKTpocTaTHIeCcKas 3aIuTa.
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3azemIIeHHE IEKTPOTIPHOOPOB

DNEeKTPUIECKUI TOK, YCIIOBHS €ro
cymectBoBaHus. [10CTOAHHBIN TOK.

3ananus U3 0aHKa 3aJHUI 110

Bbubanoreka [JOK

55 Cuna toxa. Hanpsoxenue. €CTECTBEHHO-HAyYHOU TPAMOTHOCTH |  https://m.edsoo.ru/
Conporusienue. 3akoH OMa Juist ff0c72c0
ydacTKa enu
[MocnenoBarensHOE, TapaLIeIbHOE,
CMEIIIAHHOE COCTMHCHHUE bubnuoreka [JOK
56 npoBoIHKUKOB. JlaboparopHas pabora Marematureckue pacuersi 1 https://m.edsoo.ru/
mpeoOpa3oBaHUsL
«VI3yueHne CMEIaHHOTO COCIMHEHUS ff0c74f0
PE3UCTOPOBY
3amanus u3 OaHKa 3aTHHUH 110 bubnuoreka [JOK
57 PaboTa 1 MOLIHOCTH MEKTPHECKOro €CTECTBEHHO-HAYYHOM rpamoTHocTH | hitps://m.edsoo.ru/
Toka. 3axkoH /xoymsi-Jlenna ff0c7838
3axon OMa a7t TOJTHON (3aMKHYTOH)
anekTpuyeckoi rernu. Koportkoe Bu6nuoreka LIOK
58 3ambikanue. JlabopaTopHast paboTa MaremaTHuecKkye pacyeTsl 1 https://m.eds0o.ru/
«3mepenne DJIC UCTOUHMKA TOKA U npeobpasoBatms ff0c7ae0
€ro BHYTPEHHETO COMPOTHBIICHIS)
DJIeKTPOHHAS MPOBOJAUMOCTE TBEPIBIX .
METAILIOB. 32BUCHMOCTD 3anmanust u3 6aHKa 33HAHN 110 Bu6nuoreka [JOK
59 COIPOTHBIICHHS METAIOB OT €CTECTBEHHO-HAYYHOU rPaMOTHOCTH | https://m.edsoo.ru/
Temneparypbl. CBepXIpOBOIUMOCTh ff0c7ae0
. 3amanus u3 6aHKa 3aHUH 110 Bubmmorexa [IOK
60 BHGTTPHHCCKHH TOK B BAKYyME. €CTECTBEHHO-HAay4YHOM rpamMoTHocTh | https://m.edsoo.ru/f
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB fOc7ae0
IomynpoBoaHUKH, HX COOCTBEHHAS U .
. 3ananus U3 0aHKa 3aJHUI 110 Bbutnuoreka IIOK
npUMeECHast IpoBoAMMOCTh. CBOMCTBA N
61 €CTECTBEHHO-HAY4YHON I'PAMOTHOCTHU https://m.edsoo.ru/f

p—~n-mepexona.
[TomynpoBoTHUKOBBIE TPUOOPEI
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3amanns u3 0a”HKa 3aHAN 110

Bubnmoreka IIOK

62 DIEKTPONHTHYECKAs HCCOLHALIH. 1 €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH https://m.edsoo.ru/f
DneKTponu3 f0c82ba
DNEeKTPUUECKHid TOK B Ta3ax. .

CaMOCTOSTENLHEL 1 3amanus u3 6aHKa 3aTHHUH 11O Bubnrorexa LIOK

63 HECaMOCTOSTENBHEIH paspst. MOJTHHS. 1 €CTECTBEHHO-HAYYHOH IPaMOTHOCTH | https://m.edso0o.ru/
[Tnazma ffOc84ae
OnexTpudeckue mpudopsl U .

YCTPOICTBA M MX MPAKTHYECKOE 3ananms u3 Garka SAUHI TO bubmmorexa [HOK

64 npuMenenne. [IpaBia TeXHHKA 1 €CTECTBEHHO-HAYYHOM rPpaMOTHOCTH | https://m.edsoo.ru/
0e30macHOCTH ffOc86fc

. bubnuorexa [TOK

65 O6o6maromuii ypox 1 MaremaTiueckue pacueTsl U https://m.edsoo.ru/
«DNEeKTPOAMHAMHUKAY npeoOpa3oBaHus £0c88be
KontpospHas paboTa o teme
«Qnekrpocraruka. [TocTosHHBII MaTeMaTHUECKHe PACHETI 1 BH6J.H/I0T6K3 LHOK
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