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IHHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpoBHS Ha YpOBHE CpenHero ooumiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
oOpa3oBaTenbHON mporpammbl, mpeacraBieHHbix B @DPI'OC COO, a Takke C y4éToM
¢denepanbHOl pabouell MporpaMMbl BOCIHMTAHHMS M KOHIEMIMH MpPENoJaBaHUs Yy4eOHOTro
npeamera «®uszuka» B oOpazoBaTenbHBIX —opraHuzamusax —Poccwiickoit  Deneparum,
peanu3yoImx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue mnporpaMMbel 1O (U3MKE HaNpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI MuUpa oOyuaronxcs 10-11 kmaccoB npu oOydueHnn ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO Moaxoaa. Ilporpamma mo ¢usmuke COOTBETCTBYET
tpedoBanusam OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METarpeIMETHbIM
pe3yibpTataM OOYy4eHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTH pealn3alliil MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAyYHBIMHM Y4YEOHBIMH MpeaMeTaMu. B Hell ompenensiorcs
OCHOBHBIC LIEJIM M3Y4EHUs (PU3MKU Ha YpOBHE CpeIHEro oOImero oOpa3zoBaHus, IJIaHUPYEMbIE
pe3yabTaThl OCBOCHHMS Kypca (HU3UKH: JHMYHOCTHBIC, MeETalpeiMeTHbIe, NpeAMETHbIe (Ha
0a30BOM ypOBHE).

NHHOBAUMOHHOCTH NPOrpaMMbl  COCTOUT B  HCHOJB30BAaHUM  COBPEMEHHOIO
oOopynoBanus neHTpa «Touka pocta»

[Tporpamma no (husuke BKIIOYAET:

® UIAHUpPYEMBbIE PE3YJIbTaThl OCBOCHHUS Kypca (QU3UKH HAa 0a30BOM YpOBHE, B TOM UHUCIIE

MPEIMETHBIE PE3YJIbTATHI 10 TOAaM O0yUYEHHUS;

e cojepxaHue yueOHoro nmpeamera «Pu3nka» mo rogam 0O0ydeHHs.

dusmka Kak Hayka o Haubosiee oOIIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KaYeCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUK 00 OKpYKaloIleM MHUpeE.
[lIkonbHBIM Kypc (HU3MKH — CHCTEMOOOPa3yIOUIUil Ui eCTECTBEHHO-HAYYHBIX Y4EOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOILIECCOB U SABJICHHUN, U3y4aeMbIX
XuMueH, ouonoruei, gusnueckoil reorpadueil u acrpoHomueil. Vcrnosb3oBaHHEe U aKTHBHOE
NpUMEHEHHe (QU3MUECKUX 3HAHWN ONpeAessieT XapakTep M Ppa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B c(epe SHEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIIOJYYEHHsS] HOBBIX
MaTepHaJIOB C 3aJJaHHBIMU CBOMCTBaMHU U JIpyrux. M3ydyenue GU3MKU BHOCUT OCHOBHOM BKJIA[ B
(bopMUpOBaHKE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOyJaromuxcs, B GopMupoBaHre yMEHUN
IPUMEHATh HayYHBIH METO O3HAHUS MPH BBHIIIOJHEHUN MU y4eOHBIX UCCIIEIOBAHUN.

B ocHOBY Kkypca (pu3uku 11 ypoBHS CpeaHEro o0Iero oopa3oBaHus MOJIOKEH Pl UICH,
KOTOPBIE€ MOKHO paCCMaTPUBATh KaK MPUHIIUIIBI €0 TOCTPOCHHUS.

Hoes yerocmnocmu. B COOTBETCTBUU € HEH KypcC ABISETCS JIOTHYECKU 3aBEPUIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3feNioB (PU3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEll MaTepHal Kypca (GU3NKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Bemymumm B Kypce sBuserca (OpMUPOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanysi IpearnoaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHIuana Gu3nyeckoi HayKu, OCMBICIICHUE CBSI3M PAa3BUTUSA (PU3UKHU C pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKHUMHU POOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypc pusnku npeanongaraet 3HakOMCTBO € IIUPOKUM
KPYrOM TEXHHUECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUIN U3YUEHHBIX TEOPUI U 3aKOHOB.



Hoes »sxonocuzayuu peanusyercss MOCPEICTBOM BBEJCHUS 3JIEMEHTOB COJAEPXKAHUS,
MOCBSIIEHHBIX JKOJIOTHYECKUM IMpPOoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TaKXKe 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO MPUPOIOTIONH30BAHUS U
HKOJIOIMYECKOH 6E30IIaCHOCTH.

CrepXHEBBIMH BJIEMEHTaMHU Kypca (U3UKM Ha YpOBHE CpenHero oOIiero odpa3oBaHus
ABISIOTCS (u3nueckue Teopuu ((hopMUpOBaHHME NPEICTABICHUNA O CTPYKType HOCTPOSHHS
¢u3nueckoil TeopuH, poJin (PyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIUIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O IMPHUPOJIE, TPaHUIAX NPUMEHHUMOCTH TEOpHUH, JUIs OMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeSITeTbHOCTHBIN MOJIX0A B Kypce (M3UKU pealn3yeTcs MPeke BCero 3a CYET
OpraHu3alluK SKCIIEPUMEHTAILHON JIeSTebHOCTH oOydarontuxcs. J{is 6a30Boro ypoBHs Kypca
(¢U3MKH — 3TO HCHOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
nabopaTOpHBIX PabOT, KOTOphIE B TMporpamMme Mmoo (Qusnke O0ObeAMHEHBI B OOIIMH CIHMCOK
YUEHHUYECKUX MPAKTUUYECKUX paboT. BrigeneHune B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
NPOBOJUMBIX JJIsi KOHTPOJS W OIIGHKH, OCYIIECTBIIACTCS yJaCTHHKaMHU 0O0pa30BaTEIbHOTO
npoliecca UCXOs U3 0COOCHHOCTEH TUIAHMPOBAHUS U OCHaleHHs kabuHera (usuku. Ilpu s3Tom
oOecrieunBaeTcss OBJIAJCHUE OOYJYAIOIMIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHUS,
UCCIICZIOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO MpPOBEpKE
MIPEUI0KEHHBIX TUIIOTES.

Bonbuioe BHUMaHuE yenseTcs PelIeHUIO pacu€THBIX U KadyecTBEHHBIX 3an1ad. [lpu sTom
IUIsL pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 33/1aHHON (PU3HUECKON MOJENbIO,
MO3BOJISIONINE MPUMEHATh M3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaK U UHTETpUPYs 3HAHUS U3 PA3HBIX pa3zesioB. [ KauecTBEHHBIX 3a/1a4 MPHOPUTETOM
ABIISIIOTCSL 33aJaHUA Ha OOBSCHEHHWE TMPOTEKaHWs (U3NYECKUX SBJICHUA M MPOIECCOB B
OKpYXKarolllel >XU3HHU, TpeOyromue BbIOOpa (HU3MUYECKOW MOJENH Il CUTYallMd MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsmMu PI'OC COO Kk MarepHaabHO-TEXHHYECKOMY
oOecrieyeHno y4eOHOTO Tmpolecca 0a30BbI YpOBEHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJHDKEH M3Yy4aThbCsl B YCIOBUAX INMPEIMETHOTO KaObuHeTa (DU3MKH WM B
YCIIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO LUKJIa. B xabunete
¢u3MKK JOKHO OBITH He0OX0oauMOe JabopaTopHOe 000PYIOBaHHE ISl BBIIOJHEHUS YKa3aHHBIX
B MporpaMMe 1o (U3MKE YUYEHHYECKUX TPAKTUYECKUX pPaboT M JEMOHCTPALMOHHOE
obopymoBaHue.

JleMoHCTpaloHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHLIUIIOM
MUHUMAaJIBHON JJOCTAaTOYHOCTH U 00ECHeunBaeT MOCTAHOBKY MEPEUUCIICHHBIX B MPOrpaMMe Mo
¢u3nKe KIIOUEBBIX JEMOHCTPALMU MAJs MCCIEJOBAHUS HM3y4aeMbIX SIBICHUN M IPOLIECCOB,
AMIIUPHYECKUX U (PYHTAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHHH.

JlaGopaTopHoe 00OpydOBaHUE Il YUYCHHMUYECKHX IMPAKTHUECKUX paboT ¢dopmupyeTcs B
BUJIC TEMATUYECKHX KOMIUIEKTOB OOOpYyJIOBaHMS M oOecredynBaeTcsi B pacuére OJHOTrO
KOMIUIEKTa Ha JIByX oOydaromuxcs. TeMaTHueckue KOMILIEKTHI J1ab0opaTOpHOro 000py10BaHUS
JOJDKHBL  OBITH MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BaHUM aHAJIOTOBBIX M IH(POBBIX
npuOOpOB, a TaKKe KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJIE IU(POBBIX JabopaTopuii,
JETCKOTO TexHomnapka «Touka pocTay

OCHOBHBIMU HENISIMH U3Y4eHUs PU3UKHU B 00I1IeM 00pa30BaHUU SIBISIOTCS:



dbopmMupoBaHHE HMHTEpeca M CTPEMIICHUS OOYYalOUIMXCS K HAyYHOMY H3YYEHHIO
MPUPOIBI, PA3BUTHE UX UHTEIJICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTaBICHUH O HAydyHOM METOJe TO3HaHUA U (opMupoBaHHe
MCCIIEI0BATENILCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

(dbopMupoBaHKHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3yNibTaTa U3yuyeHHs] OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKU;

(dhopMHUpOBaHHE YMEHUM OOBSICHSTH SIBIICHUS C UCTIONB30BaHUEM (PU3NUYECKUX 3SHAHUHA U
HAyYHBIX JI0Ka3aTeNIbCTB;

(dbopmMupoBaHUE MPEICTABICHUNA O POJM (PU3UKHU JUIsI pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUM.

JIoCTIDKEHHE STHX IieJiei oOecreYnBaeTcsl PEIICHUEM CICAYIOIIUX 3aJa4 B IMpoIecce
M3YYeHHUS Kypca (PU3UKK HA YPOBHE CPEIHET0 0OIIEeT0 00pa30BaHHUS:

npuoOpeTeHue cucTeMbl 3HaHUH 00 0OMMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOUAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3HUKY, SEKTPOAUNHAMHUKY, KBAHTOBYIO
(bU3UKy U 3IEMEHTHI acTPO(U3UKY;

¢dbopmMupoBaHHEe YMEHHH TPUMEHATh TEOPETHYECKHE 3HaHHUA Uil OOBSCHEHUS
¢u3nUecKkux SBICHUM B MPHPOJAE M JUISI TNPHUHATHS NPAKTUYECKUX pPEIICHHH B
MMOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIICHHs] PA3IMYHBIX 3a/Jad C SBHO 3aJaHHON (PU3NUYECKOM
MOJIeNbIO, 3a/la4, MOJPA3yMEBAIOIINX CAaMOCTOSTEIbHOE CO3JaHue (pusnmueckon
MOJIENH, a/IEKBaTHOM YCIIOBUSIM 3a/1a4H;

MOHUMaHUE (PU3MUECKUX OCHOB W MPUHIUIOB JCUCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX IIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIQJICHUE METOJaMHU CaMOCTOSTENIFHOTO IJIAHMPOBAHUS M MPOBEACHUS (DU3NYECKUX
OKCIEPUMEHTOB, aHalIM3a M  UHTEpIpeTalMu  UHPOPMALUHU,  ONPEACICHUs
JOCTOBEPHOCTH IIOJIyUEHHOI'O pe3y/bTaTa;

CO3JlaHUE YCIIOBUHU Ul Pa3BUTUSL YMEHUM NIPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPUYECKOMN
NEeATENbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypoBEHb) Ha YpPOBHE cpeaHero obuiero oopasosanus B 10
Kiacce 68 yacoB (2 yaca B HEZECIIO).

[Ipenyaraemslii B mporpamme 1o Gpu3uKe nepedeHs JJabopaTopHbIX U MPAKTUIECKUX padoT
ABIISICTCS PEKOMEHJOBAHHBIM, YUYHMTENb JENaeT BHIOOP MpoBeAeHUs JTaOOpaTOpPHBIX padoT H

OTIBITOB C YYETOM MHANBUAYAIBHBIX OCOOCHHOCTEN 00YJatOIIXCSl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOABI HAYYHOI0 O3HAHUS

®usuka — Hayka o npupoje. Hayunsle MeTobl MO3HAHUS OKPYKAIOIIEro Mupa. Posb dKClIepUMEHTa U TEOpUU B IIPOLECCE MO3HAHUA
NPUPOJIBL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NUYECKUX SBICHUN U mporeccoB. Hayunele runores3bl. @U3nuecKue 3aKOHBI U TEOPUH. | paHUIBI IPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpMHIIMTT COOTBETCTBHSL.

Pounb 1 MecTo (u3nKu B GOPMHUPOBAHUN COBPEMEHHON HAYyYHOUM KapTHHBI MUPA, B IPAKTUYECKOH JIESATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanorossie ¥ IU(POBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYHUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe nBukeHrue. OTHOCUTEIBLHOCTh MEXaHNYECKOTO IBMKeHUs. Cucrema otcuéra. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeIHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUaIbHON TOUKH, UX IMPOEKIUU HA OCU CUCTEMBbI
koopauHaT. Cll0’keHHEe NEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPSIMOJMHEHHOE IBMKEHHE. ['paMKi 3aBHCHMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH H
NIEPEMEILEHUS MAaTEpPUAIbHON TOUKHA OT BPEMEHH.

CBoOoiHOE majieHne. Y CKOpeHne CBOOOTHOTO TaICHHUS.

KpuBonuneliHoe nBuKeHHE. J[BUJKEHHME MATEPUAIBHOM TOUKM IO OKPY)KHOCTHM C IIOCTOSIHHOW II0 MOJYJIO CKOpPOCTHIO. YTJOBas
CKOpOCTB, TUHEeHHas ckopocTh. [lepuon u yactota obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CITUOMETD, IBUKEHHUE CHAPSIIOB, LIEIHbIE U PEMEHHBIE TIEPEJAUN.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, WILTIOCTPALUs] KUHEMAaTUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[Ipeobpa3oBaHue ABUKEHHUI C UCTIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmnronenue nBuxeHus tena, OpoImeHHOro N0/ YIIOM K TOPU30HTY U TOPH30HTAIIBHO.

N3mepenue ycKopeHHst CBOOOTHOTO TaICHHUS.

HamnpagiieHne ckopocTH Npy ABMKEHUU 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO ABUKEHUS C LENBIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IYTSAMHU, NPOMACHHBIMM TEJIOM 3a IIOCICAOBATEIIBHBIC PABHBIC IIPOMEXKYTKHM BPEMEHH IIpU
PAaBHOYCKOPEHHOM JIBHXKEHUH C HAYAJIBHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHue nBUKEHHUS IAPUKA B BA3KOMN JKUIKOCTH.

W3yuenne OBMXKEHUS Tena, OpOIICHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

ITpunuun otHOcuTenbHOCTH ["anunes. Ilepseiii 3akoH HeroToHa. IHeprmanpHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [lpunnun cynepnosunuu cui. Bropol 3akoH HberoToHa nnst marepuanbHoil Touku. Tperuit 3akoH HeroToHa s
MaTEpUAJIbHBIX TOYEK.

3akoH BceMHpHOro TsroteHus. Cuna tsxectu. [lepBas kocMuueckast CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, cKoiabxeHus, kaueHus). Cuna tpenus. Cyxoe tpeHue. Cuina TpeHUsl CKOJIBKEHUS U CUJIA TPEHMSI ITOKOSI.
Koadduuuent tperns. Cuna conpoTHBICHUS MTPH JBHKEHUH TeJa B )KUIKOCTH HITU rase.

[ToctynaTensHOE M BpalaTeabHOE IBHKEHUE aOCOIIOTHO TBEPAOTO TEa.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpalleHus. [1inedo cuiibl. YceinoBus paBHOBECHs TBEPIOTO TeEA.

TexHuueckue ycTpouCTBa U MIPAKTUYECKOE IPUMEHEHHUE: TOAILNUITHUKY, ABUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHNE MHEPLIUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIUX TEI.

Bropoi1 3akoH Herotona.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT Ae(opMaluu.

Hesecomocts. Bec Teina npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIbXKEHHUS.

Ycnosus paBHOBecHs TBEPIOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenne aBM>XeHUs1 OpycKa 110 HAKIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BOSHUKAIOUINX B TIPYXHHE U PE3MHOBOM 00paslie, OT UX JehOopMalHH.

HccenenoBanue ycnoBUl paBHOBECHS TBEPIOTO TENA, UMEIOLIETO OCh BPAILICHHUS.



Tema 3. 3akonvl coxpaneHUus 6 MexaHuKe

NMnynec MaTepuaabHOM TOYKM (Tesla), CHUCTEMbl MaTepUalbHBIX TOYEK. MMIynabC CHIIBI M W3MEHEHUE HMITyJbCa Teja. 3aKOH
COXpaHEHUsI UMITYJIbCa. PEaKTUBHOE IBUIKECHHUE.

Pabora cuibl. MOIITHOCTE CUJIBL.

Kunernueckas sHeprusi MarepuaibHoil Touku. Teopema 00 N3MEHEHNH KUHETHYECKOW IHEPTUH.

[TorenumansHas sHeprus. lloTeHuuanbHas sHeprus ymnpyro nedopMHUpPOBaHHON NpyxHHBI. lloTeHuManbHas SHEprust Tena BOIU3U
MIOBEPXHOCTH 3EMJIN.

[ToreHnanpHble U HEMOTEHIMAIbHBIE CHIIBL. CBsA3b paObOTHl HEMOTEHIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOH HSHEprUu CHUCTEMBI
Tel. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTUH.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpouCTBa U IMIPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIIEP, IIPYKUHHBIN MCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTEHIMATBEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

W3yuenne abCoMOTHO HEYNIPYrOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3H pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHMYECKOW PHEPTUH Tejla Ha IIPUMepe PacTsDKEHHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MoaekyJsipHasi pu3nka 1 TepMOAMHAMHUKA

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUUECKOL MEOpUU

OCHOBHBIEC TIOJOXXKEHUSI MOJIEKYJISPHO-KMHETUYECKOH TEOpHUH W HX ONBITHOE oOocHOBaHMe. bpoyHoBckoe nBmwxenue. uddysus.
XapakTep OBI)KCHUS M B3aMMOJCWCTBHUS YacCTHIl BEIIeCcTBA. MoOJENu CTPOCHHUS Ta30B, JKUAKOCTEH M TBEPIBIX TeNl M OOBSICHEHHE CBOWMCTB
BELIECTBA HA OCHOBE 3TUX MoAeneil. Macca u pazMepsl MoJiekyll. KonnuectBo Bemectsa. [loctostHaass ABoraapo.

TemnoBoe paBHOBecue. TeMrepatypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKY/ISIPHO-KMHETHYECKOH TEOPUH HICAILHOTO ra3a. AGCOIIOTHAS TeMIeparypa Kak
Mepa CpeJHEN KMHETHYECKOM PHEprMM TEIJIOBOIO JABMKeHHUs yacTul rasza. lllkana temmnepatyp KenbBuHa. 'a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlanproHa. M3omporuecchl B HMIeaTbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ paduueckoe
NpEeCTaBICHNE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

Texuuueckue ycTpoiicTBa M MPaKTHYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbITH, T0Ka3bIBAIONINE JUCKPETHOE CTPOEHHUE BellecTBa, GoTorpaduu MOJIEKYNl OPraHUYECKUX COSTUHEHUH.

OmnpIThl 0 AU(PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHUSI.

Mogens onbita IITepHa.

OnbIThI, TOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBUSL.

Monens, HUTIOCTpUpPYIOLIas IPUPOLy AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MIUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS NIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOIM KOMHATe Ha OCHOBE U3MEpPEHH 00bEMa KOMHATHI, JaBICHHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX Y ITapaMETPaMU COCTOSIHUS Pa3peXEHHOT0 ras3a.

Tema 2. Ocnogvl mepmoounamuxku

Tepmonunamudeckas cuctema. BHyTpeHHS SHEPTUs TEPMOIUHAMUYECKON CUCTEMBI U CIIOCOOBI e€ n3MeHeHus. KommuecTBo TemnoTsl u
paboTta. BHyTpeHHss1 SHEPTUsl 0OTHOATOMHOTO HJI€alIbHOTO ra3a. Bl Termonepenaun: TemIONpPOBOIHOCTb, KOHBEKIIHS, U3TydeHHue. Y IebHas
TEIVI0EMKOCTD BellecTBa. KoaruecTBo TEMIO0ThI IPU TEIJIoNepeaaye.

[Tonstue 06 agnabatHOM mpouecce. [lepBblif 3akoH TepmoanHaMHUKH. [IpuMeHeHre mepBoro 3aKkoHa TEPMOJUHAMUKU K M30IPOIEccaM.
I'paduueckas nuHTEpIIpEeTAIUs paObOTHI raza.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTs mpo1eccoB B MPUPO/IE.

TennoBbie MamuHbl. [IpHHIMIBL ASHCTBUS TEIUIOBBIX MamuH. IIpeoOpasoBaHusi HEpruM B TEIUIOBBIX MammHax. Kosddumument
noJie3Horo JeiictBus TeruoBoi MammHbl. ukn KapHo u ero koap@uuueHT MONE3HOTO MAEHCTBHUS. OKOJOTHYECKHE MPOOIEMbI
TEIJI0OHEPT €TUKHU.

Texuuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHE: JIBUTATENb BHYTPEHHETO CrOPaHHsl, OBITOBOM XOJIOUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEHW SHEpPTUU Tela MIpPU COBEPLICHUHM PabOTHI: BBIJIET MPOOKM M3 OYTBUIKH IMOJ JACHCTBHEM C)KaTOro BO3/yXa,
HarpeBaHue pupa B JaTYHHOUH TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIINs).

N3meHeHne BHYTpEHHEN dHEpruu (TeMIepaTypsl) Tella Ipy TEIUIonepeaye.

OmnbIT o aguabaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATENIsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue ynenbHON TEINIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanus éeujecmea. Pazoevie nepexoovl



[TapooGpazoBanune u koHaeHcanus. Mcmapenue u xuneHue. AOCONIOTHAs M OTHOCHUTENbHAS BIAXXHOCTh BO3ayxa. HacwlmeHHbIH map.
VY nenbHas TemoTa napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyphl KHIIEHUS OT IaBJICHUS.

Teépnoe Temo. Kpucramimdyeckue um amopduble Tena. AHH30TPONUs CBOMCTB KpuctamioB. Kuakue kpuctamuibl. CoOBpeMEHHBIE
MmaTepuaisl. [lnaBnenue u kpuctayumzanus. Y ienbHast TeroTa iasieHus. Cyonumanus.
VYpaBHEHHE TEIUIOBOTO OaaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TNPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJIOpUMETD,
COBPEMEHHBIX MAaT€pPUaJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

TCXHOJIOTUHN TIOJIYYCHHA

Kunenue npyu NnoHW>KEHHOM J1aBJICHUM.

Crioco0ObI U3MEepeHHs BIaXKHOCTH.

Habnronenue HarpeBaHus U IUIaBICHHS KPUCTAJUIMYECKOTO BEIECTBA.
JleMOHCTpaLys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. DiekTpoanHaAMHUKa
Tema 1. Inekmpocmamuka
OnexTpuszanus Tea. DIEeKTpUUecKuil 3apsa. JlBa BUA dJIEKTPUUECKUX 3apsA0B. [IpOBOIHUKH, TUIEKTPUKU U MOIYIPOBOJHUKHU. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3apsijia.

BsaumopnelictBue 3apsnoB. 3akoH Kynona. TodeuHslil anekTpuueckuil 3apsai. JnekTpudyeckoe noje. HanpsEHHOCTh 31EKTPUYECKOTO
nos. [IpyHIMI Ccynepno3suny MeKTPUIECKUX Mosei. JIMHUY Hapsy)KEHHOCTHU JIEKTPUYECKOTO TOJIS.

Pabora cun snextpocratuueckoro mossd. Ilorennman. PasHocTs moTeHumanoB. IIpOBOAHUMKM M JMANEKTPUKH B AIIEKTPOCTATUYECKOM
nose. Juanexrpudeckas IpOHULAEMOCTb.

OnexTpoéMkocTs. KoHneHncaTop. D11eKTpoEMKOCTh IJIOCKOT0 KOHAEHCATOpa. DHEPrus 3apsKEHHOTO KOHIEHCATOpa.

TexHuueckue yCTpOHMCTBAa M IPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,

AJIEKTPONPUOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIN anmapar, CTpYHHBIN IpUHTEP.
Jlemoncmpayuu

QJICKTPOCTATUYCCKAA 3aliuTa, 3a3CMJICHHUC

Y CeTpoUCTBO U IPUHLIUIL JEHCTBHS DJIEKTPOMETPA.
B3anMoelicTBre HadIEKTPU30BAHHBIX TEIL.
DNEKTPUUECKOE MOJIE 3aPSDKEHHBIX TEIl.



IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
DnexTpocTaTHUecKas 3allnTa.
JIM3IIEKTPUKH B 2JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh BHGKTpOéMKOCTI/I IJIOCKOTO KOHJACHCATOpa OT IUIOAaAW IUIACTHH, PAaCCTOSIHHUA MCKAY HUMHU U HHBHCKTPHHGCKOﬁ
IMPOHUITACMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuit moxk. Toku é pa3nuunsix cpeoax

DneKTpUUYECKUI TOK. Y CJIOBHS CYILIECTBOBAHUS AIEKTpUUecKoro Toka. Mcrounuku toka. Cuna toka. IlocTosIHHBIN TOK.

Hanpspokenne. 3akon Oma ai1s yqacTka Lemu.

DNEKTPUUECKOE CONPOTUBIIEHUE. Y IEIbHOE CONPOTUBIIEHHE BellecTBa. llocnenoBarenbHoe, napauiebHOE, CMELIAHHOE COEIUHEHHE
IIPOBOIHUKOB.

Pabota anexrpudeckoro Toka. 3akoH Jxoyns—Jlenna. MOIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIAasl CUla U BHYTPEHHEE CONPOTHUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa Juisl MOJTHOMN (3aMKHYTOMH) 3JIEKTPUYECKON LETH.
KopoTkoe 3ambikanue.

DNEeKTpPOHHAs IPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHHUS METAJIIOB OT TeMIepaTypsl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKkuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoanuku. CoOcTBEHHAass W TpUMeECHast MPOBOAMMOCTb MOJYNPOBOAHUKOB. CBoiicTBa p—n-mepexona. IloaympoBoIHUKOBBIE
pUOOPHL.

DNEKTPUUYECKUI TOK B PACTBOPAX U pacIllaBax dJIEKTPOIUTOB. DIEKTPOIUTHUYECKAS AUCCOLUALIMS. DIEKTPOIIU3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSATENbHBIN pa3psal. Monnus. [1nasma.

TexHuueckue ycTpoHCTBA U MPAKTUUYECKOE NMPUMEHEHHUE: aMIIEPMETpP, BOJBTMETP, PEOCTAT, HICTOUHUKH TOKA, 3JIEKTPOHArpeBaTEIIbHbIE

npuOOpBl, INEKTPOOCBETUTENIbHBIE IMPHOOPBI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH JIMOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN MO/, FaJbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HaPSHKEHUSL.

3aBUCUMOCTb COMPOTUBIICHUS [IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOIIA/IA MONEPEUHOTI0 CEYEHUSI U MaTepuaa.
CMmemnanHO€ COeJMHEHUE TPOBOTHUKOB.

IIpsimoe wu3MepeHue >3IaeKTpoABMKYIIeH cuiabl. KopoTkoe 3aMblkaHHME€ TajJbBaHUYECKOTO JJIEMEHTa U OLIEHKAa BHYTPEHHETO
COINPOTUBIICHUSI.



3aBHCHMOCTb CONTPOTHBIICHHUS] METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB DJIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IPOBOJUMOCTD BO3yXa.

OnHOCTOPOHHSAS IPOBOIUMOCTH JTHOIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yueHne cMEeIanHOro COeTMHEHUS PE3UCTOPOB.

H3mepenune 31eKTpOoABIKYILEH CHITbI HCTOYHHUKA TOKA U €T0 BHYTPEHHETO CONPOTHBIICHHS.

Habmonenue snexrponusa.

MexnpeaMeTrHblie CBA3U

Wzyuenne kypca ¢usuku O6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C YYETOM COJEpIKATEIbHBIX MEXIPEAMETHBIX CBS3EH C
KypcaMH MaTeMaTHKH, OMOJIOTUHU, XUMHHU, Teorpaduu 1 TEXHOJIOTHH.

Mescnpeomemnusie noHamus, CBI3aHHBIE C U3yYEHUEM METOJ0B HAYYHOTO MO3HAHMS: SBJICHHE, HAYYHBIH (hakT, TUNOTE3a, PU3HMUECcKast
BEJIMYUHA, 3aKOH, TEOPHs, HAOII0IeHUE, SKCIIEPUMEHT, MOJCIHUPOBAHNUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHCHMH, JUHeWHas ¢yHKuus, napabomna, rumnepOoia, HX TpapuKd U  CBOMCTBA,
TPUTOHOMETpHUYECKUE (DYHKIUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIUU
Ha OCH KOOPJIMHAT, CJI0XKEHHUE BEKTOPOB.

Buonoeusa: mexannueckoe JBWKEHUE B JKUBOHM mpupoze, Tuddy3us, 0CMOC, TEIII0O0OMEH XHUBBIX OPraHU3MOB (BHbI TEILUIOTIEPEIAUH,
TEIUIOBOE PABHOBECHE), AIEKTPHUUECKHUE SIBJICHHS B )KHBOM MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOSHHE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPBIX
TeJ, KUIKOCTEH U ra30B, MIEKTPUUYECKHE CBOMCTBA METAJIIOB, JIEKTPOJIUTHYECKAs JUCCOLMALINS, TalbBaHHUKA.

leoepaghus: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3zoBaHUE IBM)KCHUH C HCHOJIB30BAHMEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE, MOALIUITHUKH, HUCIOJIH30BAHUE
3aKOHA COXpaHEHHs HUMITyJbCa B TEXHHKE (pakera, BOJOMET M JpYrue), ABHraTellb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBOM
XOJIOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUM MOJYYEHUS COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIE HAaHOMATEpUAJIOB, M HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHE DJEKTPONPHUOOPOB, KCEPOKC, CTPYHHBI NPUHTEp, HIIEKTpOHArpeBaTesIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TaIbBAHHKA.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA



OcBoenne yueOHoro mpeamera «®DusnMka» Ha ypoOBHE cpemHero oOmiero oOpazoBaHus (0a30BbI YpOBEHB) MOJDKHO OOECIICYHUTH
JOCTHKEHHE CIEAYIONINX JIMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS y4eOHOro mpenmera «DH3UKa» JOJDKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH OOYdYarOIIMXCs
PYKOBOJICTBOBAThCSI CPOPMHUPOBAHHOW BHYTPEHHEH MO3HMIMEH JTHYHOCTH, CUCTEMON IICHHOCTHBIX OPHEHTAIlMH, MO3UTHUBHBIX BHYTPEHHHUX
yOeXICHHI, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSM POCCHICKOTO 00IIECTBa, PACHIMPEHHE KU3HEHHOTO OIBITA M OMBITA IEATEIbHOCTH
B [IPOLIECCE pPeaIN3allii OCHOBHBIX HAIPABICHUH BOCIUTATEIbHON AESITEIBHOCTH, B TOM YHUCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTD TPAXKIAHCKOM MO3UIIMH 00Yy4aIONIerocs Kak aKTUBHOT'O M OTBETCTBEHHOT'O YJICHAa POCCHICKOTO O0IECTBa;

NPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENHOCTh B HWHTEpEcax TpakJaHCKOro oOIIecTBa, y4acTBOBATh B CAMOYIpPABICHHHU B
o0pa3oBaTeNbHON OpraHu3aluy;

yMEHHUE B3aUMOJICHCTBOBATh C COLMAILHBIMU MHCTUTYTaMU B COOTBETCTBUH C MX (YHKIUSAMH M Ha3HAUYCHHEM;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) naTpUOTHYECKOTr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH POCCUICKON TPk TaHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM POCCUHCKUX YYEHBIX B 007aCTH (PU3UKHU U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTh OIICHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH, B TOM YHCJIE B ACATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUMBOTO OYyIIEro;

4) 3cTeTHYEeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi SCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIETr0 (PU3NIECKON HayKe;

5) Tpy10BOr0 BOCIIUTAHUA:

MHTEpEC K pa3InyHbIM cepam npodecCuoHaATBHOM e TeIFHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOI M TEXHUKOH, yMEHUE COBEPIIAThH
0CO3HAHHBII BBIOOP OynyiIeil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 001aCTH (PU3UKH HA MPOTSHKEHUU BCEH KHU3HH;

6) 3K0J10rMYeCcKOr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTD HKOJIOTHUECKON KyIbTYpPbI, 0CO3HAHUE III00ATHHOTO XapaKTepa HKOJIOTHYECKUX MPOoOIIeM;



IJJAHUPOBAHUE U OCYILECTBICHUE JICCTBUI B OKPYKAIOLLEH Cpelie HA OCHOBE 3HAHUS LIEJNEN YCTOWYHNBOTO PAa3BUTHS YEJIOBEUECTBA;

paciIipeHue OmbITa ASSITEILHOCTH YKOJIOTHUECKOI HAMPABICHHOCTH HA OCHOBE UMEIOIITUXCS 3HAHUN TI0 (PHU3UKe;

7) 1EeHHOCTH HAYYHOIr'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS (PU3UUECKON HAYKU;

OCO3HAHHWE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B TIpOIlecCe U3YyUeHUS (PHU3UKH OCYIIECTBISITH MNPOCKTHYIO H
HCCIIEIOBATENBCKYIO IESITENBHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHHBePCAJbHbIE YUeOHbIe el CTBUA
ba3oBrble Jornyeckue 1eMCTBHUA:
CaMOCTOSTENIbHO (POPMYIMPOBATh U aKTyalU3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPENIENATH 1IeNU AATeIbHOCTH, 331aBaTh MapaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS;
BBISIBJIATH 3aKOHOMEPHOCTHU M ITPOTHBOPEUNS B pACCMAaTPUBAEMBIX (PU3HMUECKUX SBICHUSAX;
pa3pabaTbIBaTh IJIaH PEeLICHUs IPOOIEMBI ¢ Y4ETOM aHaIM3a UMEIOLINXCS] MaTEPUATbHBIX M HEMATePHAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHBBI B IETEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJBTATOB IIEJISIM, OLICHUBATH PUCKH MOCIEICTBUN AEATEIBHOCTH;
KOOPAMHUPOBATH U BBIMIOJIHATH pabOTy B YCIOBHSIX pPEaIbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MPOOIeM.
ba3oBrble ucciieqoBare/bCKue AeiCTBHA:
BJIaJIeTh HAYYHOU TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATUAMHU U METOJIaMH (PU3HYECKON HAYKH;
BJIaJIeTh HABBIKAMU Y4EOHO-HMCCIEIOBATEIbCKON M MPOEKTHON MESITEeIBHOCTH B 00JacTH (DPU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY MTOMCKY METOIOB PEIICHHUs 3a1a4 (PU3HUECKOTO COJIepKaHMsI, IPUMEHEHUIO PA3JIMYHbIX METOI0B TIO3HAHUS;
BJIAJIETh BUAAMU JESATEIBHOCTH 1O IMOJyYSHHUIO HOBOTO 3HAHHS, €r0 MHTEPIIPETAIMH, NPEoOPa30BAHUIO0 U NMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYyallUsX, B TOM YHCJIE IIPU CO3/IaHUM YYEOHBIX MPOCKTOB B 00IAaCTH (PU3UKH;
BBISIBJIATH NPUYMHHO-CIIEACTBEHHBIE CBA3M M aKTyalM3HpPOBaTh 3ajady, BBIABHIATh THIIOTE3Y €€ peIIeHHUs, HaXOJAUTh apryMEHTHI JUIs
JI0Ka3aTeIbCTBAa CBOUX YTBEP)KICHHM, 3a1aBaTh apaMeTPhl U KPUTEPUH PEILICHUS;
aHATM3UPOBATh TOJYYECHHBIE B XOJ€ pEIICHHUS 3a7aydl pPe3yNbTaThl, KPUTHUECKH OIICHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON IEATEIFHOCTH, B TOM YHCJIE MIPU U3YUYCHUH (DUBHKH;
JaBaTh OLIEHKY HOBBIM CHTYalLlUsIM, OLICHUBATh PUOOPETEHHBII ONBIT;
YMETh MIEPEHOCUTH 3HAHUS 0 (PU3UKE B IPAKTHUECKYIO 00JIaCTh KU3HEACITEIHHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJICH, TIPEJIaraTh OPUTrHHAIBHbIC TTOAX0/Ibl M PEILICHUS;

CTaBUTH NPOOJIEMBI U 33J]aUH, TOMYCKAIOIIUE aTbTEPHATUBHBIEC PELICHHUS.

Padora ¢ undopmanueii:

BJIaJICTh HABBIKAMU MOJIy4eHUS UHPOPMALUU (PU3NIECKOTO COJEPKAHUS U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITETIBHO OCYIIECTBISATD
MOMCK, aHAJIU3, CHCTEMATU3AIUIO U HHTEPIPETAIMIO HH(POPMALIUK PA3TUYHBIX BUJIOB U ()OPM MPEICTABIICHUS;

OLICHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

UCTIOJIb30BaTh CPEICTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B PELICHUMH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX H
OpraHM3allMOHHBIX 3a/1a4 C COOJIIOZICHHEM TpeOOBaHUI SPrOHOMMKH, TEXHUKH OE30MacCHOCTH, TUTHEHBI, PeCcypcocOepekeHHs, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€3011acHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJIEp)KaHUS B pa3iIM4HbIX (popmarax ¢ yu€TOM HazHa4deHUs WHPOpPMAIMK U IEJIEBOH ayAUTOpPUH,
BbIOMpast ONTUMANIbHYIO (POPMY MPEICTABICHUS U BU3YaTH3ALHH.

KoMMmyHuKkaTHBHBIC YHUBepCaIbHbIe y4eOHbIe 1eHCTBHSA:

OCYIIECTBIATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH J1EATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAlluH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOM U MHIUBUAYaJIbHON PabOTHI;

BBIOMPATh TEMAaTHUKY M METOJbI COBMECTHBIX JEHCTBUMN C yUETOM OOLIMX UHTEPECOB U BO3MOKHOCTEH Ka)KI0TO WiIECHA KOJICKTUBA,;

IIPUHUMATDH LIEJIM COBMECTHOM IEATEIBbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH IACHCTBUA 1O €€ JOCTHIKECHMIO: COCTaBIIATH IUIAH
JeUCTBUH, pacpeieNsaTh PoJid ¢ yUéTOM MHEHUN Y4aCTHHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM padoThI;

OLICHUBATh KAYECTBO CBOETO BKJIAJa U KaXJIO0TO YYACTHUKA KOMaH/IbI B OOIIMK pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATD UJCH C ITO3ULIUH HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISATh MO3UTHBHOE CTPATETHUECKOE IMOBEACHUE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH TBOPYECTBO M BOOOpaKEHUE, OBITH
VHULIMATUBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIe el CTBHA
Camoopranmsanms:
CaMOCTOSITEIIbHO OCYLIECTBIISATH MO3HABATEIbHYIO JEATENFHOCTh B 007aCTH (PU3MKH U aCTPOHOMHH, BBIABISATH MPOOJIEMBI, CTABUTh U
(dbopMynTupoBaTh COOCTBEHHBIE 3a]a4H;



CaMOCTOSITEIIBHO COCTABIIAThH IUIAH PEIICHHs pacu€THBIX M KaueCTBEHHBIX 3aJ1ad, IUIAH BBIMIOJHEHUS MPAKTHUECKOW paboThl ¢ yu&ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEIOYTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacuMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIlICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOocOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHHUIO IPYAUIUH B 00JacTW (DM3MKH, TOCTOSHHO MOBBIMIATH CBOH 0OpazoBaTEIbHBIN H
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B A€ATEIbHOCTD, OLICHUBATH COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh HABBIKAMU TI03HABATEILHON peQIIEKCUH KaK 0CO3HAHMSI COBEPIIAEMBIX JACHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIIbTATOB
1 OCHOBaHUM;

UCTIOJIb30BaTh MPUEMBI pe(IeKCUH ISl OLIEHKU CUTYAIMH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MMPUHUMATh PEIICHHS 10 UX CHIXKECHUIO;

IPUHUMATh MOTUBBI U apT'YMEHTBI IpYTUX MIPHU aHAJIN3E PE3YJIbTATOB JICSATEIBHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTBI IpYTUX MIPHU aHAJIN3E PE3YJIbTATOB JICSATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTrUX HA OLIMOKH.

B mpouecce nocTukeHHUs TUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTrpaMMbl MO (pu3MKe IJIsl YpOBHS CpeaHero ooOmero oOpa3oBaHuUs y
00y4aromuxcs COBEPIICHCTBYETCS YMOLIMOHATIBHBIN UHTEIJICKT, IPEoIararouil copMupOBaHHOCTb:

CaMOCO3HAHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
SMOLIMOHAIBHOM c(epbl, OBITH YBEpEHHBIM B ceOe;

CaMOPETYIMPOBAHHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHHME, CIOCOOHOCTH
alanTHPOBAThCS K AMOIIMOHAIBHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTIKECHHUIO LIETH U YCIIeXy, ONTUMH3M, HHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh
HCXOJS U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMUMATh 3MOIMOHAILHOE COCTOSHHE JIPYTUX, YUUTHIBATH €r0 MPU OCYIIECTBICHUU OOIICHHS,
CMOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHUS C APYIMMHU JIOABMH, 3a00THTHCA, MPOSBIATH MHTEPEC U
pasperatb KOH(PJIUKTHL.



INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 10 kjacce npeiMeTHbIE pe3ysbTaThl Ha 6a30BOM ypOBHE JIOJDKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y 00yHaIOIIUXCS
YMEHMM:

JEMOHCTPUPOBATh Ha MpPUMEpax pojb U MecTo (U3MKH B (POPMHUPOBAHUM COBPEMEHHON HAayyHOW KapTUHBI MHpa, B Pa3BUTUH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH;

YUUTBIBATh TPAHMIBI TNPUMEHEHUS M3YYEHHBIX (QHU3MUECKUX MOJENeH: MaTephaibHas TOYKa, WHEepIHUalbHAs cHCTeMa OTCuéTa,
aOCOJIIOTHO TBEPAOE TENIO, WACANBHBIM Ta3, MOAEIM CTPOCHHUS Ta3oB, >KUJKOCTEH M TBEPIBIX TeJl, TOUCUHBIM DIEKTPUUECKUN 3aps] NpU
penieHnn pU3MUECKUX 3a1a4;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (IIPOIECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB MEXaHHKH, MOJICKYISIPHO-KUHETUYECKON TEOpUHU
CTPOCHHS BEIIECTBA U AJIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOHOE MaJIeHNE Tell, ABHKEHUE
10 OKPY)KHOCTH, MHEpLHs, B3auMmojeiictBue Tten, auddysus, OpoyHOBCKOE IBIMKEHHE, CTPOCHHME KMJIKOCTEW M TBEPIBIX TeEJ, U3MEHEHUE
o0béMa Tesl mpU HarpeBaHWM (OXJIAXKIIEHHH), TEIJIOBOE paBHOBECHE, HMCIIAPEHUE, KOHJCHCAIMs, IUIaBJICHHE, KPUCTATM3aIs, KHUIICHUE,
BJI&YKHOCTb BO3/lyXa, IOBBIILICHUE JABJICHUS Ia3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYHAE, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHHS ras3a B
U30IIpOLECCaX, MEKTPU3ALHU TeJl, B3aUMOJCHCTBUE 3aps0B;

OIKCHIBATh MEXAaHMUYECKOE JBM)KCHUE, UCIOJNB3YS (PU3UUYECKUE BEIWYMHBI: KOOPIWHATA, MYTh, IEpPEMELICHUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CUjia, UMITYJIbC Tella, KWHEeTHYECKasi SHepIus, MOTCHIIMAIbHAS YHEPIUs, MeXaHudeckas paboTa, MEXaHW4YecKas MOLIHOCTH; MpPHU
ONKCAaHUU TPABHIJIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIHOJIB3YEMBIX BEIMYMH, UX OOO3HAYECHUS W EAWHUIIBI, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIINE TAHHYIO (PU3UYECKYIO BETMUYMHY C APYTMMHU BETMYNHAMU;

OIMCHIBATh U3yYCHHBIEC TEIUIOBbIC CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCTIONb3Ys (PU3NUECKUE BETMYUHBI: JJaBlICHUE ra3a, TeMIepaTypa,
CPEIHsAsl KUHETUYECKas HSHEPIrHs XAaOTUYECKOIO JBWIKCHHMS MOJIEKYJN, CPEIHEKBAaApPaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSSL 3HEprusi, pabora raza, K03(pQUIMEHT MOJE3HOrO IEHCTBHUA TEIJIOBOTO ABHraTels; NPU OIMHCAHWU IPABHIBHO TPAKTOBATh
($U3NYECKUN CMBICT HCHOJB3yEMbIX BEJIWYHMH, MX OO03HAUECHUS U EIUHHIBI, HAXOOUTh (OPMYJbl, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO
BCJIMYMHY € IPYTUMH BEJIMIMHAM;

OIMCHIBATH U3YUYEHHBIE ANEKTPHUUECKHE CBOMCTBA BEUIECTBA U JICKTPUUECKUE SBICHUS (TIPOLIECCHI), UCIOIB3YS (PU3NUECKUE BETHUNHBI:
JJIEKTPUYECKUIN 3apsf, DJJIEKTPUYECKOE I10JIe, HANPSKEHHOCTh II0JIA, INOTECHIMA], Pa3HOCTb IMOTEHLUAJIOB; IPU OIMCAHUU IIPABUIIBHO
TPAaKTOBaTh (M3UYECKUN CMBICT HCIIOJIB3YEMbIX BEIMYMH, MX 0003HAUEHHUS M EAWHUIIBI; yKa3blBaTh (DOPMYJBI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKYIO BEJIMYMHY C APYTUMH BETUYMHAMU;

aHAJTM3UPOBATh (PU3NUYECKHE MPOLECCHI U SABICHHS, UCIONB3YsS (PU3NUECKUE 3aKOHBI U MIPUHLUIBL: 3aKOH BCEMUPHOTO TAToTeHus, I, 11 u
III 3akonbl HproTOHA, 3aKOH COXpAaHEHMS MEXaHUYECKOM JHEPIMH, 3aKOH COXPAHECHMs UMITYJIbCA, MPUHLUI CYNEPIO3UIUN CUJ, TPHUHLIIUII
PABHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUECKYI0 TEOPHUIO CTPOCHUS BEILECTBA, Fa30BBIC 3aKOHBI, CBS3b CPEIAHEH



KUHETHYECKOW PHEPTrUU TEIIOBOTO JIBM)KCHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoil, IepBblii 3aKOH TEPMOIUHAMUKHU, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KymnoHa, npu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BBIPAKECHUE U YCIOBHS
(rpaHuIbl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TNPHHIMIIBI JCHCTBHS MAalluH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3iMdyarh YCIOBHS UX 0€30MacHOro
UCTIOJIb30BAHMUS B TIOBCEHEBHOM KHU3HH;

BBITIOJTHATE KCIIEPUMEHTHI IO UCCIICAOBAHUIO (PH3MUYECKUX SIBJICHUH U MPOLIECCOB C MCIIOJIB30BAaHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUA,
pU 3TOM (QOPMYIUPOBATH MpoOIIeMy/3aady U TUIIOTE3Y Y4eOHOrO SKCIEpUMEHTa, COOUpaTh YCTAHOBKY M3 MPEIUIOKEHHOTO 000pyI0BaHNUS,
MIPOBOJIUTH ONBIT U (POPMYITHPOBATH BBIBOJIBI;

OCYIIECTBISATh NPAMbIe M KOCBEHHbIC M3MEpEHHs (PU3UUECKUX BEJIWYMH, NPH ATOM BHIOMpATh ONTUMAIBHBIM CIOCO0 M3MEpEeHus u
UCTIOJIb30BATh U3BECTHBIE METO/IbI OLIEHKH TMOTPEIIHOCTEH U3MEPEHHUI;

UCCIIEZIOBAaTh 3aBUCUMOCTH MEXAY (U3NYECKMMHU BEIMUYMHAMH C MCIOJIB30BAHUEM MPSIMbBIX W3MEPEHUH, MPU 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (DMKCHUPOBATh PE3YJIbTAThl MOJYYCHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJC TAaOMUI] M TpaduKOB, NeIaTh BBIBOABI IO
pe3yibpTaTaM HCCieI0BaHUS;

coOmogarh mpaBuia O€30MacHOr0 TpyAa TMpH TPOBEACHUHM HCCIEIOBAaHMNH B paMKax Y4eOHOTO SKCHEpUMEHTa, y4eOHo-
MCCIIEI0BATENLCKOM U POEKTHOM NESITEIBHOCTH C MCTIOJIb30BAaHHEM U3MEPUTENIBHBIX YCTPOUCTB U Ta0OPAaTOPHOTO 000PYIOBaHHUS;

pemaTh pacy€THbIC 3a7a4yl ¢ SIBHO 3a/IaHHON (PM3MUYECKONW MOJENbIO, UCIONB3Ys (PU3NUECKUE 3aKOHbBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a
YCIIOBHSI 33J]a4dl BEIOMPATh (PU3NYECKYIO MOJIENb, BBIACHATh (pU3nUecKre BEIUYHHBI U POPMYIIbI, HEOOXOIUMBIE I €€ PelIeHNUs, TPOBOAUTH
pacu€Thl ¥ OIICHUBATH PEABHOCTD MOJTYUYE€HHOTO 3HAYECHUS (PU3NUECKOIN BETMUNHBL;

pemaTh KayeCTBEHHbIE 33/1a4M: BBICTPAMBATh JIOTHUECKH HEMPOTHBOPEUUBYIO IIETIOUKY PACCYKICHHUM ¢ OMOPOi Ha M3y4YeHHBIEC 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCTOJb30BaTh MpPU pEIICHHUH YYEOHBIX 3aJad COBpPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUH ISl TOUCKA, CTPYKTYpHUPOBAHMS,
MHTEpPOpETallud M TMPEJCTaBICHUS Y4eOHOW M HAyYHO-TIOMYJISAPHOW MH(POPMALMHU, MOJYYSHHOM M3 pa3iIMYHBIX UCTOYHHMKOB, KPUTHUECKH
aHAJM3UPOBAThH MOJTy4aeMyI0 HH(POPMaLHUIO;

MPUBOANTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIETO
MUDa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCTOJIb30BAaTh TEOPETUUECKUE 3HAHUSA N0 (QHU3MKE B TOBCETHEBHOM >XU3HU JUIs oOecrmeueHHs Oe30MacHOCTH NpU OOpalieHuu c
npubopamMu ¥ TEXHUYECKUMH YCTPOMCTBAMU, JJIsl COXPAHEHHUsS 3/10POBbS U COOJIOAEHUS HOPM HKOJOTMUECKOTO TOBEACHUS B OKPY)KaIoLIeH
cpene;
paboTatk B rpymIie ¢ BHITOJHEHHEM PA3IUYHBIX COIIMATIBHBIX POJICH, TNTAHMPOBATH PadOTY TPYIIIBI, PAMOHAIBHO PaCTIPEACsITh 003aHHOCTH
U TUIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aI€KBATHO OL[CHUBATH BKJIAJ KQXKIOTO U3 YIACTHUKOB TPYIIIHI B pEIICHUE
paccMatpuBaeMoil mpooOIEeMBbl.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyectBo yacos DJIEKTPOHHBIE
. HaumeHoBaHMe pa3ieioB U TeM (undposbie)
Ne n/m HpOrpaMME! Beero KOﬁHTpO.JIbHLIe HpﬁaKaneCKue 06PA30BATEIbHbIC
padoThI padoThI pecypes
Paznea 1. PUBUKA U METOJbI HAYYHOTI'O ITIO3HAHUS
11 Drsika N N ) bubmmorexa [JOK
] VST 1 METOJRT HAYAHOTO HOSHAHIA https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
bu6nunorexa [JOK
2.1 Kusemarnka > https://m.edsoo.ru/7f41bf72
bu6nunorexa [JOK
2.2 Jlumanka / https://m.edsoo.ru/7f41bf72
bub6nunoreka [JOK
23 3aKOHBI COXPAHEHHUSI B MEXaHUKE 7 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 19
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bub6nunoreka [JOK
32 OCHOBbI TepMOAMHAMHIH 15 ! https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 24
Pa3nea 4. DJIEKTPOJANHAMHUKA
bub6nunoreka [JOK
41 DCKTPOCTATHIE ? ! https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3JIEKTpUYECKH TOK. TOKH B 12 1 1 bubnmoreka [JOK
) Pa3NUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 21
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacon JIEKTPOHHbIE

Ne Hara nudposkIe

Tema ypoka Koutpoabubie | IlpakTuueckne
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE

padoThI padoThI
pecypchl
®du3uKa — HayKa O IPUPO/IE.
1 Ha o e ZK 05 f 1 bubmmorexa [JOK
HbIE METObI TO3HAHUS
i A https://m.edsoo.ru/ff0c32¢e2

OKPYXaIOIEro Mupa

Pounb 1 MecTo (puzuku B

) (dhopMHUpPOBaHUH COBPEMEHHOM | bubnmoreka [JOK
Hay4HOU KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETbHOCTH JIIOIeH
MexaHnueckoe JBHKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO | bubmuorexa [JOK
nerkenusd. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NpAMONIMHENHOE 1 bubmuoreka [IOK
JIBUJKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NTPSAMOIMHEITHOE | bubmuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoiHOE majeHue. Y CKOpeHue | bubnmoreka [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonmueitHoe nBuXkeHuUE.

7 I[p ’JKEHUE MaTepUaIbLHONW TOUKHU 10 1 bubmorexa [JOK

BIDKCHHE MaTepHUAIbHON TOUKHU
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuniMn oTHOCKUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




HNuepumanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3bel

Macca Tena. Cuna. [punuun

9 CYyHepHO3UIMU CHI. BTopoii 3akoH bubnnorexa LIOK
YHep ' P . https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuanbHOM TOUKH

10 Tpetwnii 3akoH HerotoHa 115 bubmuoreka [IOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOoH BCEMHMPHOTO TroreHus. Cuina

11 Tspkectu. [lepBas kocmuyeckas bubmorexa [TOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment tpenus.

13 Cuna cgn OTI/IBJICI?I/(II:I pu ;[BI/DIzceHHI/I bubnnorexa LIOK

p p https://m.edsoo.ru/ff0c3{76
TeJa B XKUJKOCTU WIH raze
[ToctynarenbHO€ U BpamnareabHOE

14 JBUKEHHUE a0COIIOTHO TBEPOTO Tea. bubnmoreka [JOK
MowmenT cuisl. [Inedo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tea
NMnynsc MmaTepualbHOM TOYKH,

15 CUCTEMBbI MaTEPHAIbHBIX TOYEK. bubnmoreka [JOK
NMnynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIysbca. PeakTuBHOE IBUKEHHE
PaboTta 1 MOITHOCTH CHJIBL.

16 Kunernyeckas s3Heprusi MarepuaabHON bu6muoreka [IOK
To4KHu. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPrUu

17 [ToreHumaneHas 3HEPrusi. bubnmoreka [JOK




[ToTeHumanpHass SHEPrust ynpyro
ne(popMUPOBaHHON MPYKUHBI.
[MoTeHumansHast SHEPTHs TeNa BOIU3U
MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanpHple 1 HEOTEHIIUATbHBIC
cuiibl. CBs3b paboThI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHMYECKON IHEPTUU CUCTEMBI TEJL.
3aK0oH COXpaHEHHS MEXaHMYECKOU
SHEepPruu

bubmmorexa [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopaTopnas pabora
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHMYECKOW YHEPTUu
TeJa Ha IPUMEPE PaCTIKEHUS
PE3UHOBOTO KI'yTa»

20

KonTtponeHast paboTa o Teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHKE)

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aUMO/JICICTBHUS YaCTHUL BELIECTBA.
Mojenu cTpoeHus ra3os, KUIKOCTEN
U TBEPIBIX TEI

23

Macca monekyn. Konmnuectso
BemiectBa. [locrosinHas ABoraapo

24

TemnoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp




Lenbcus

WUneanpusiii raz 8 MKT. OcHoBHOE

Bbu6nunoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIeparypa Kak Mepa
%6 CpelHel KHHETUYECKON IHEPTUn bubnmoreka [JOK
JBHKECHUS MOJIEKYJ. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanbToHa. ["'a30BbIE 3aKOHBI
JlaGopaTopnas pabora
73 «HMccenenoBanue 3aBUCUMOCTH MEXKIY
rnapamMeTpamMu COCTOSIHUS
pa3peKEHHOT0 Ta3ay
79 N3onporneccrl B HaeanbHOM ra3e u ux bu6nunoreka [JOK
rpaduyeckoe mpeacTaBieHUe https://m.edsoo.ru/ff0c570e
BnyrpeHHss 3Heprus
TEPMOANHAMHUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHenus. KoimuectBo bubmmorexa [JOK
TEIUIOTHI U paboTa. BHYTpeHHsIS https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTO UJEAIBHOTO
rasa
31 Buns! Tenonepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5c36
VnenbHas TEINIOEMKOCTD BEILIECTBA.
32 KonunuecTBo TeminoTel npu bubmorexa [JOK
o https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnuabaTHbIN poliece
13 IlepBslii 3aKOH TEPMOJUHAMUKH U €TO bu6muoreka [IOK
MPUMEHEHUE K U30TIPOLIECCAM https://m.edsoo.ru/ff0cSefc
34 HeobpaTtumocTh po11eccoB B bubnmoreka [JOK




npupoje. Bropoii 3akoH
TEPMOAUHAMUKHU

https://m.edsoo.ru/ff0c6230

[punnun neiictus u KI1/] TeroBoit

Bbu6nunoreka [JOK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KII1[]
37 DKosorndyeckue mpooIeMbl
TETUI0IHEPTEeTUKH
18 O6o06mmarmuii ypok «MoJieKymsipHast bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOTUHAMUIKI) https://m.edsoo.ru/ff0c6938
KonTtponpHas paboTa o teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmmorexa OK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMO TUHAMUKI
40 [TapooGpazoBaHue U KOHACHCALHUS. bubmuoreka [IOK
Hcnapenue u kurenne https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCUTENBHAS
41 BJIAKHOCTB BO3ayxa. HachleHHbI bubmorexa [JOK
AYXd. = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
4 amopdHbIe Tena. AHU30TPOTIHS bubmuoreka [IOK
CBOMCTB KpuctayyioB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHBIE MaTepUaITbI
[TnaBieHre U KPUCTATUTH3AIIHSL.
43 VY nenbHas TEIIIOTA MJIaBICHUS bubmorexa [JOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6nunoreka [JOK
44 YpaBHEHHE TEIUIOBOTO OanaHca
P https://m.edsoo.ru/ff0c6820
45 DJeKTpU3aLus Tel. DNEKTPUIECKUI bubnmoreka [JOK

3apsan. JIBa BUa SIIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc




3apszI0B

[IpoBOIHUKH, TUDTEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPAaHEHUS bubnnorexa LIOK
yip ’ P https://m.edsoo.ru/ff0c6bce
AIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsa10B. 3aKOH
47 Kynona. To4yeuHslii dI1eKTpUUECKUIT bubnnorexa LIOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Harpsk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IpuHnun cynepnosunuu bubmuoreka [IOK
ANEKTPUUYECKUX TTosel. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
PaGoTa cHiI 3JIEKTpOCTaTUUECKOTO
49 oyst. [Torennma pPa3 oc bubmorexa [TOK
nois. Ilorenmuan. HOCTb
https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
IIpoBOAHUKY U AUIIEKTPUKU B
50 ) IZ:K OCTAaTHYECKO op e bubmmorexa [IOK
JIEKTPOCTATHY M TI0JIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTb
bu6nunoreka [JOK
51 OnekrpoéMkocTh. KonaeHcaro
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TJIOCKOTO
52 KOHJeHCcaTOpa. DHEPrud 3apsHKeHHOTO bubnnorexa LIOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopnas pabora "M3mepeHue
ANEKTPOEMKOCTH KOHJeHcaropa"
[IpuHIUIT NEHCTBUS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOIMIMPOBAILHOTO

ammapara, CTpyHHOTr0 IpUHTepa.
DnexTpocTaTHYecKas 3allnTa.




3azemiIeHHE IIEKTPONIPUOOPOB

55

DNEKTPUUECKUH TOK, YCIOBUS €r0
cymectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenne. 3akon Oma 11t
y4JacTKa Lenu

56

[TocnenoBarenbHOE, MAapaLIEIbHOE,
CMEIIaHHOE COEIMHEHHE
npoBoIHUKOB. JlabopaTopHas paborta
«M3ydyeHnue CMEIIaHHOTO COeTMHEHUS
PE3UCTOPOB

0.5

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOLTHOCTH NEKTPHUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Jy1si TOJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne D/1C nctouHuka TokKa v
€ro BHYTPEHHETO COIIPOTUBIICHUS

0.5

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs! TPOBOJUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTE
CONPOTHUBIICHUS METAJIJIOB OT
Temrneparypbl. CBEpXIIPOBOAUMOCTD

60

ONEeKTpUYECKUI TOK B BAKyyMe.
CBolicTBa 3JEKTPOHHBIX IyYKOB

61

[TomynpoBOJHUKH, UX COOCTBEHHAS U
npUMecHas mpoBoaAnMocTh. CBoMcTBa
p—n-nepexona. [TomyrnpoBoJHUKOBBIE
npubOpHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae




DNeKTpUYeCKuil TOK B pacTBOpax u

& pacmuiaBax 3J€KTPOJIUTOB. 1 bubmuoreka [IOK
DNEKTPOIUTHYECKAs JUCCOLIHAITHS. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DJIEKTPUYECKUM TOK B raszax.

63 CamocCTOsITeNbHBIN U | bubmuorexa [JOK
HECaMOCTOATENIbHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
[mazma
DneKkTpuuecKkue npudopsl U

64 YCTpOMCTBA U UX IPAKTUYECKOE | bubmuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o06marmuii ypok 1 bubnmoreka [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponrHas paboTa o teme

66 «Qnekrpocratuka. [1ocTOAHHBIM | bu6muoreka [IOK
3NeKTpuYecKui ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepBHbiil ypok. KoHTpoibHas | bubmuoreka [IOK
pabota o Teme "DnekTpoguHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. OOo0mIaronuii ypox 1 bubmuoreka [IOK
o TemaM 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




Y4eOHOo-MeTOAUYECKOE O0ecTIeYeHue:
1. I'.A. Msxues, b.b. byxosues, B.M. Hapyrun «®usuka 10 xnace» M. IIpocsemenue 2016r
2. PermkeBuuALIl. 3agaunuk o gusukel0-11 kmacesr M. «/Ipoda» 2013

3. I'pomieBa O. 1., KoHTposbHBIE U caMOCTOSTENbHBIE paboThI o pusuke 11 k.. M. «Dk3amen»,
2014.

4. Mapon A.E. ®usuka. Kourpoasnsie padotsr 10-11 xiacc M. «IIpocsemenue» 2005

5. Kupuk JL.A. « ®usuka 10 camocTosTebHBIE U KOHTPOJIbHBIE paboTe» M., «Mnekca» 2010
6. Msxumes I'. 4., Byxosues B.M., Coukuit H.H. «®usuka 10 knacc» M. [Ipocsemenue 2013r
HNHuTepHeT- pecypcsl

L.http://fcior.edu.ru/ «®DenepanbHblil HEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB
(PIMIOP)

2.http://school-collection.edu.ru/ «Enunast koyutekius uQpoBbIX 00pa30BaTEIBLHBIX PECYPCOBY ----
3.http://standart.edu.ru/caiiT — «DenepanbHbIii TOCYAaPCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPTY -
4.https://edugalaxy.intel.ru/ O6pa3zoBaTenbHas rajakTuKa

5. http://demo.e-learningcenter.ru/src/simple tips for beautiful

6. bubauoreka LIOK https://m.edsoo.ru/714







