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HOACHHUTEJBHASA 3AITIMCKA

[Iporpamma o ¢pu3mke 6a30BOro YPOBHS Ha YPOBHE CPEAHETO 00IIero oo6pa3oBaHus pa3paboTaHa HAa OCHOBE MOJIOKSHHUN U TPEOOBAHU K pe3yabTaTaM OCBOCHHSI
OCHOBHO# 00pa3oBaTelbHOM TIporpaMMel, ipeactabiieHHbIX B @T'OC COO, a Tarxke ¢ yu€ToMm denepanbHol pabodeii mporpaMMbl BOCITUTAHHS U KOHIICTIIIAY IPETIOIaBaHUs
yueOHoro npeaMera «Dusnka» B 00pa3oBareiIbHbIX opranuzanusax Poccuiickoit denepaiun, peaausyonnxX OCHOBHbIE 00pa3oBaTeIbHbIe IPOrPaMMBI.

Coneprkanrie IporpaMMEI o (PU3UKE HAIIPaBICHO Ha (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI Mupa obydaromuxcs 10—11 kimaccoB npu o0ydeHnu ux Gusnke Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-IEATEIILHOCTHOTO TIoaxoaa. [IporpamMma o ¢usuke cootBeTcTByeT TpedoBanmsM @I'OC COO K TuIaHupyeMbIM JTMYHOCTHBIM,
MPEAMETHBIM U METANPEAMETHBIM Pe3yiIbTaTaM O0y4eHUsI, a TAKXKE YIUTHIBAET HEOOXOAUMMOCTh PEaTU3aIMU MEXIIPESIMETHBIX CBSI3CH (DU3UKH C €CTECTBEHHO-HAYIHBIMU
y4eOHBIMU TIpeAMeTaMu. B Hell onpenenstoTcst OCHOBHBIE LeNH U3ydeHus (PM3UKH Ha YPOBHE CpeIHEro oo1ero oopa3oBaHus, MiIaHUPyeMble pe3yabTaTbl OCBOSHHS Kypca
(bMBHKH: TMYHOCTHBIC, METAIIPEMETHBIC, TIPEAMETHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma o (u3uKe BKIIFOYAET:

® [UTaHUpPYEMBIE PEe3YIBTaThl OCBOCHHUS Kypca (QH3UKH Ha 0a30BOM YPOBHE, B TOM UHCIIE IPEAMETHBIEC PE3yIIbTATHI 110 ToaM O0yIeHHS;
® conepkaHue yueOHoro npenmeta «Dusnkay 1mo rogam 00y4eHusI.

®duznka kak Hayka 0 HanOosiee OOMINX 3aKOHAX IPUPOJIBI, BEICTYIIAS B Ka4eCTBE yI€OHOTO MpeIMeTa B IIIKOJIe, BHOCHUT CYIECTBEHHBIH BKIIaJ B CHCTEMY 3HaHHH 00
okpyxarorieM mupe. HIkonpHbIH Kypc pu3nkn — cucTeMo0OpasyroIuil U1 €CTeCTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, TOCKOJIBKY (PM3UUYECKHIE 3aKOHBI JIEKAT B OCHOBE
IIPOLIECCOB U SIBJICHUI, H3y4aeMbIX XUMHEH, OHosnoruei, puzndeckoit reorpadueit u acrpoHomueii. Mcrnons3oBaHue U aKTUBHOE IIPUMEHEHHE (PU3NUECKUX 3HAHUN
OTIpeZeIIsAeT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOTHI B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOSHHS KOCMOCA, TOTYYeHNS HOBBIX MaTepPHANIOB C 3aJaHHBIMU
CBOMCTBaMH U JIpyTrux. M3ydenue Gu3ukn BHOCHT OCHOBHOI BKJIam B ()OPMHPOBAHNE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00ydaomuxcs, B (GOpMUPOBaHNE YyMEHUH
MPUMEHATh Hay4HBIH METOJ MO3HAHUS NPH BHINOJHEHUH UMH yIEOHBIX UCCIIECOBaHUIA.

B ocHOBY kypca ¢u3uKH U1 YpPOBHS CpenHero o0mmero o0pa3oBaHus ITOJIOKEH P HAeH, KOTOpble MOKHO pacCMaTPHUBaTh KaK MPHHIUIIBI €70 MOCTPOSHHS.

Wnes nenoctHOCTH. B cOOTBETCTBHY € HEl Kypc SBIAETCS JTOTHUECKH 3aBEPIIEHHBIM, OH COICP)KUT MaTepHall U3 BCEX PA3AeIoB (DM3HMKH, BKIFOYACT KaK BOIIPOCHI
KJIACCUYECKOH, TaK U COBPEMEHHOM (DU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUH ¢ HEl MaTepuai Kypca Gu3nku 00beTHHEH BOKPYT (pusndeckux Teopuid. Beaymum B Kypce sBiseTcst GopMUPOBaHNE
HPEACTaBICHUI O CTPYKTYPHBIX YPOBHSX MAaTEPUH, BELIECTBE U IOJIE.

Wnes rymanutapuzaiuy. E€ peanu3zarys npeanonaraeT UCIOJIb30BaHHE T'YMaHUTAPHOTO OTEHIMAaa (PU3NIECKOI HayKH, OCMBICIIEHHUE CBSI3U Pa3BUTHUS (PU3MKU C
pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U SKOJIOTHYECKUMHU ITPpoOIeMaMHu.

Wnes npuknannoit HanpaBineHHOCTH. Kype ¢pu3nku mpexnonaraet 3HaKOMCTBO € ITMPOKUM KPYT'OM TEXHHIECKUX M TEXHOJIOTHYECKUX TPHIOKEHHH U3ydeHHBIX TEOPHi 1
3aKOHOB.

Wnes sxooru3anuy peaan3yercsi IOCPEICTBOM BBEICHHS DJIEMEHTOB COJCP)KAHMSI, TIOCBSIEHHBIX SKOJIOTHUECKUM IpobiieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C
Pa3BHTHEM TEXHUKH M TEXHOJIOTHH, a TakKe 00CyKIeHHU IPoOIeM paioHATBHOTO IPHPOIOTIONE30BAHHS M 3KOJIOTHYECKOH 0€30ITacHOCTH.

CreprKHEeBBIMH dJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus ABIAIOTCS prsndeckue Teoprud (HopMHUpOBaHHE IPEACTABICHHI O CTPYKType
MOCTPOCHUS (PU3HUECKOM TeOpUH, posiu (pyHAAMEHTAIBHBIX 3aKOHOB U IPUHIIUIIOB B COBPEMEHHBIX IPEICTABICHUIX O IIPUPOAE, TPAHHUIIAX IPUMEHUMOCTH TEOPUH, IS
OIKCaHUs €CTECTBEHHO-HAYYHBIX SIBICHUI U MPOLECCOB).

CucTeMHO-IeSTeIbHOCTHBIHN MOXOA B Kypce (DM3UKN pean3yeTcsl MPex/Ie BCeTo 3a CYET OpraHu3aliiy SKCIIEPUMEHTAIBHOH AeaTeIbHOCTH o0yJatomuxces. [
6a30BOT0 YPOBHS Kypca (PH3UKH — 3TO UCIOJIB30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIICPUMEHTOB M Ta00PaTOPHBIX PabOT, KOTOPHIE B IPOrpaMMe I10
¢u3uKe 00beAMHEHBI B OO CIIMCOK YYCHUIECKUX MPAKTHUCCKUX paboT. BrieneHne B yka3aHHOM IIEpeuHe J1ab0paTOpHBIX PaObOT, MPOBOIUMBIX JAJIsI KOHTPOJIS U OLICHKH,
OCYIIECTBISAETCS yIaCTHUKaMH 00pa30BaTeIbHOTO ITpoLiecca UCXOI U3 0COOEHHOCTEH INTaHNPOBAHKS M OCHAIIeHHs KaOuHeTa ¢u3uku. [Ipu aTom obecnieunBaeTcs
OBIIa/ICHUE O0YYAIONMMHUCS YMEHHISIMU IIPOBOJUTH KOCBEHHBIC M3MEPEHHSI, HCCIEIOBAHNS 3aBUCUMOCTEH (DH3HMUCCKUX BEJIMYUH U TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MPEATIOKEHHBIX TUIIOTE3.



Bosnbiioe BHUMaHUE yneNnseTcs PeICHUI0 PAacYETHBIX U KaueCTBEHHBIX 3a1ad. [Ipu aTOM aiis pacuETHBIX 3a/1a4 IPHOPUTETOM SIBJISIFOTCS 3a]1a49M C SIBHO 33JAHHOU
(bu3nIeCKOit MOIEIBIO, TO3BOJISIONINE MPUMEHSATh H3yUCHHBIC 3aKOHBI H 3aKOHOMEPHOCTH KaK M3 OJJHOTO paszena Kypca, TaK U HHTETPUPYsS 3HAHUS U3 Pa3HBIX Pa3IeioB.
J71s1 Ka4eCTBEHHBIX 3a7a4 IPUOPHUTETOM SIBITIOTCS 3aIaHUs HA 00BSICHEHHE POTEKaHUs (PU3NIECKUX SBICHUH U MIPOIIECCOB B OKPYKAIOMIEH JKU3HH, TpeOyIomue BEIoopa
($U3UIECKOi MOIETH ISl CUTYalllH IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cooterctBuu ¢ TpedoBanuamMu @I'OC COO k MaTepualibHO-TEXHUYECKOMY 00€ecTieueHHI0 y4eOHOTro poliecca 0a30BbIil ypoBeHb Kypca (PM3MKU HA YPOBHE CPEITHETO
o0rmrero 00Opa3oBaHUs TOJDKEH U3Y9aThCsl B YCIOBHAX MPEIMETHOTO KaOMHETa (PH3MKU WIIH B YCIIOBHSX HHTETPUPOBAHHOTO KaOWHETa IPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B kabuHeTe GU3NKN TOKHO OBITh HE0OX0auMoe JabopaTopHoe 000pyIOBaHUE IS BBIMOJHEHHS YKa3aHHBIX B IIpOrpamMMe 1o (PU3HKe YICHHYSCKUX MTPAKTHYSCKUX
paboT U AeMOHCTpALIMOHHOE 000PYIOBaHuUE.

JemoncTparmonaoe o0opynoBaHue GOpMUPYETCS B COOTBETCTBHH C IMIPUHIIIIOM MHHIUMAJIBHOW JOCTATOYHOCTH M 00CCIICUNBAET IIOCTAHOBKY IIEPEUNCIICHHBIX B
porpaMme 1o (pU3UKe KIFOYEBBIX TEMOHCTPALIN TSl HCCIICAOBAHUS N3y4aeMBIX SBICHUH U IPOIECCOB, IMITUPUIECKUX U (PyHIaMEHTAIBHEIX 3aKOHOB, UX TEXHHICCKUX
IIPUMEHEHU.

JlaGoparopHoe 000pyIOBaHUE [T YICHUUECKUX MPAKTHYCCKUX paboT GOpMUPYETCS B BHJIE TEMATHYSCKIX KOMIUIEKTOB M 00ECIIEYNBACTCS B Pacu€Te OMHOTO
KOMILJICKTa Ha IBYX OOydaromuxcs. TeMaTndecKre KOMIUIEKTHI JIAO0paTOPHOTO 000PYIOBAHHUS TOIDKHBI OBITH IIOCTPOSHBI Ha KOMIDIEKCHOM HCTIONB30BAHNH aHAIOTOBBIX U
U(PPOBBIX PHOOPOB, & TAKKE KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIC ITU(POBBIX JabopaTopuii.

OCHOBHBIMH LEJIAMHU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SBJISIOTCS:

® (opMHpoBaHUE MHTEPECA U CTPEMIICHHS 00yUaroIUXCA K HAyYHOMY W3YYEHUIO TPUPOJIbI, Pa3BUTHE UX WHTEJUICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;
® DPa3BHUTHE MMPEACTABICHUN O HAYTHOM METOE O3HAHUS U (HOPMHUPOBAHKE HCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPYKAFOIIIIM SIBIICHSIM;

® (opmmpoBaHHE HAYTHOTO MUPOBO33PEHHS KaK pe3ylbTaTa U3yIeHUs] OCHOB CTPOSHHS MaTepHH U (pyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

® (opMmHpoBaHUE YMEHUN OOBACHATH SIBIICHUS C UCTIONBb30BaHHEM (DU3MUYECKUX 3HAHWUHN U HAYYHBIX JI0Ka3aTeJIbCTB;

® (opMHpOBaHUE MPENCTABICHUN 0 POy (GU3HUKK I Pa3BUTHUA APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI.

JIOCTI/DKGHI/IG 3THUX Lenei obOecrieunBacTCs peIIeHuEM CICAYIOIUX 3a/1a4 B MTPOLECCE N3YUCHHA KypcCa (1)1/131/11(1/1 Ha ypOBHE CPCAHETO 061_1_[61"0 O6paSOBaHI/I$II

® puoOpeTeHHe CUCTEMBI 3HaHUH 00 00IMX (PU3HUCCKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIIOUAs! MEXaHUKY, MOJIEKYJIIPHYIO (PU3HKY, SIEKTPOIUHAMUKY,
KBaHTOBYIO (PH3HUKY M 2JIE€MEHTHI acCTPOPHU3HUKH;

® (popMHpOBaHWE YMEHUN PUMEHSITHh TEOPETHUECKUE 3HAHUA JJ11 OObSICHEHUS (PU3HUECKUX SBJICHUH B IPUPOE U TS IPUHSATHUS MPAKTHUYECKUX PEIICHUH B
IMOBCEIHECBHOM JKU3HMU,

® OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 3371a4 C IBHO 33J]JaHHON (PH3HUECKON MOJETIbIO, 3a/1a4, MMOIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3aHne (hPU3NIECKOI
MOJIEINH, aJIEKBaTHOM YCIIOBHSIM 3a]1auu;

® J[IOHMMaHUEC (I)I/ISI/I‘ICCKI/IX OCHOB U MPUHIUIIOB Z[CP'ICTBI/ISI TCXHUYCCKHUX yCTpOﬁCTB 1 TEXHOJIOT'MYCECKUX MPONECCCOB, UX BIUAHUA HA OKPYKAIOLIYIO CPCAY;

® OBJIAJICHHE METOAAMHU CaMOCTOSTEIHHOTO TNIAHUPOBAHUS U TIPOBEACHUS (PU3NIECKUAX IKCIIEPUMEHTOB, aHAIN3a ¥ HHTEPIIPETAIINH HH()OPMAIIIH, OIPEICICHII
JIOCTOBEPHOCTH TMOJY4EHHOTO PE3y/IbTara;

® CO3/1aHME YCIIOBUM AJIsl Pa3BUTHSI YMEHHUM MTPOEKTHO-UCCIIE0BATEIBCKONW, TBOPUECKOH JAESITENHHOCTH.

Ha nzyuenune ¢usuku (6a30BbI YPOBEHB) HA YPOBHE CpeHEro odmiero oopaszoBanust orBogutcsi B 10 kiacce — 68 yacos (2 yaca B HEZAETIO).

[Ipemmaraemelii B mporpamme 1o (pusmke nepedeHs 1Ia0paTOPHBIX U MPAKTHUSCKUX paboT sBISETCS PEKOMEHIOBAaHHBIM, YUUTEIb JeNIaeT BEIOOp MPOBEICHUS
112a00paTOPHEIX paboT ¥ OIBITOB € YUYETOM UHIUBHIYAIFHBIX 0COOCHHOCTEH 00yJarOIIIXCS.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. @u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA

dusuka — Hayka o npupoze. Hayunbie METONBI TO3HAHUS OKpYXKaroliero Mupa. Poib skcriepuMeHTa U TEOpUH B PoLiecce MO3HAHUS PUPOJIBL. DKCIIEPUMEHT B (DPH3HKe.

MonenupoBanne GU3NICCKUX SBJICHUH B TIporieccoB. Haydunpie runoresbl. Gu3ndeckue 3aKOHbI U TEOPUHU. | paHHITBI MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [IprHIIMT
COOTBETCTBUS.

Ponb u MecTo Gu3HuKH B POPMUPOBAHUK COBPEMEHHOM HAYYHOW KAPTHHBI MUPA, B IPAKTUICCKOU NESTSIBHOCTH JIFONCH.

Jlemoncmpayuu

AHaI0roBBIe ¥ U(PPOBEIE U3MEPHUTENBHBIC IPHOOPHI, KOMITEIOTEPHBIE JaTINKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemaruka

Mexannueckoe aBkeHre. OTHOCUTENFHOCTh MEXaHHMUYECKOTO IBkeHUs. CucteMa oTcuéra. TpaekTopusl.

[Tepememenwne, cKOpPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTEepHaTbHON TOUKH, WX MPOEKIIMN HA OCH CUCTEMBI KoopanHAT. CIoXeHHe
TIEPEMEIICHUHA U CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKeHHE. [ paduKku 3aBUCIMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U MEPEMEIICHUsI MaTepHabHONH TOUKU OT
BpEMEHU.

CBoOonHOe MajicHue. YCKOpeHHe CBOOOIHOTO TaICHUSI.

Kpuponuneitnoe aBmxeHue. J[BmkeHne MaTepruaIbHOW TOUKU IO OKPYKHOCTH € IMTOCTOSTHHOM 110 MOJYIIIO CKOPOCTBIO. YIJIOBasi CKOPOCTb, JIMHEWHAs CKOpocTh. [lepuon u
yactota oOpameHus. LIeHTpocTpeMHUTEIbHOE YCKOPCHHE.

TexHn4yeckne yCTpoCcTBa U MPAKTUIECKOE TPUMEHEHHE: CITUIOMETD, IBIDKEHUE CHAPSIOB, IIETTHBIE U PEMEHHBIC TIEPE/auu.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, MILTIOCTPAIUS KWHEMAaTHUECKUX XapaKTEPUCTHUK JIBH>KEHUSI.

[IpeoOpazoBaHye NBMKCHHUN C HCITOIB30BAHUEM TPOCTHIX MEXaHU3MOB.

[Taymenue Ten B BO3AyXE U B pa3peKEHHOM NMPOCTPAHCTBE.

Habnronenue aBmxeHus Tej1a, OpOLIEHHOTO MO YIJIOM K TOPH30HTY ¥ TOPH30HTAIBHO.

NsmepeHne yckopeHHs CBOOOIHOTO MaCHHUS.

Harmpasnenue ckopocTu npy ABMKEHUHU 110 OKPYKHOCTH.

Yuenuuecxuil sxcnepumenm, nabopamopHvie pabomoi

H3yyeHne HEpaBHOMEPHOIO JBUKEHUSI C LIENIbI0 ONPEETICHNU MTHOBEHHOW CKOPOCTH.

HccnenoBanrue COOTHOLICHUS] MEXAY MyTSIMU, MPOMACHHBIMH TEJIOM 3a MOCIE0BATENbHBIE PaBHBIE MPOMEKYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JIBUKEHUH C
HavaJIbHOM CKOPOCTHIO, PaBHOM HYJIO.

H3yueHne NBMOKEHUS IIApUKa B BI3KOM )KUAKOCTH.

N3ydenue nBmKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

ITpunuun orHocutensHocTH I'anunes. I1epsolii 3akoH HeloTona. MHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoii 3akon HetoToHa 117151 MarepuanbHoi Touku. Tpetnit 3akoH HeroToHa A71s1 MaTepruaabHBIX TOUEK.

3akoH BceMupHOTO TsAroTeHus. Cuna TshxecTd. [lepBast kocMuueckasi CKOpOCTb.



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

Tpenue. Bunbl Tpenns (1oxost, ckonbkeHus, kadeHus). Cumna Tperns. Cyxoe tpeHue. Cuiia TpeHHs CKOIBXEHUS U cria TpeHus nokos. Kosgdunuent tpenus. Cra
COIPOTHUBIIEHUS IPU IBUKEHUU TeJla B JKUIKOCTU WU Tas3e.

[octynarensHOE M BpalaTeIbHOE IBIDKCHNE a0COIOTHO TBEPAOTO Tema.

MOMEHT cuJIbl OTHOCUTEIBHO OCH BparieHus. I1neuo cumbl. YeaoBust paBHOBeCHs TBEPIOTO Tea.

TexHuueckue ycTpoiicTBa U NpakTUUECKOe NPUMEHEHNE: TIOAIIUIHUKY, ABUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHMEe UHEPIHH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX TE.

Bropoii 3akon Herorona.

W3mepenue cuil.

CrnoxeHue cuml.

3aBHCHUMOCTD CHIIBI YIIPYTOCTH OT J1e()OPMAITHH.

HesecomocTs. Bec Tena mpu yckopeHHOM MOABEME U MTaJICHUH.

CpaBHeHHE CUJI TPEHUS ITOKOSI, KAYEHHSI U CKOJIBKECHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tella. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

W3y4enune nBukeHus Opycka 0 HAKIIOHHOH MIOCKOCTH.

HccnemoBanre 3aBUCHMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B MPY>KHHE M PE3MHOBOM 00pasIie, OT UX Ie(hOpMAaIIHy.

UccnenoBanue ycnoBuil paBHOBeCHs TBEPAOIO Te€Na, UMEIOLIET0 OCh BPAILEHUS.

Tema 3. 3aKkoHBI cOXpaHeHHs B MeXaHHKe

Wmmynbe MaTepuansHO# TOUKH (Tena), CHCTEMBI MATepPHUANBHBIX TOUEK. VIMIYIIbC CHITBI M I3MEHEHUE UMITYIIbCA Tela. 3aKOH COXpaHEHHs UMITYJIbca. PeakTiBHOE
JBUKEHUE.

Pab6oTa criel. MOIITHOCTE CHIIBL.

Kunerndeckas sHeprus MaTepHaIbHOM TOUukU. Teopema 00 H3MEHEHNH KHHETHYECKOI SHEPTHH.

[NorennmaneHas sueprus. I[loTeHanbHAs SHEPTHS YIPYTO Ae(hOPMUPOBAHHON IPYKUHEI. [loTeHIIMATBEHAS YHEPTHS Tela BOIM3H MOBEPXHOCTH 3EMITH.

HOTeHHI/IaJ'H)HI)Ie 1 HEIIOTCHIWAJIBbHBIC CHIIBI. CBs13b pa60T1>1 HCIMIOTCHLIMAJIBHBIX CHJI C UBMCHCHHUEM MEXaHUYECKOM OHEPIruu CUCTCMBI TECJI. 3akoH COXpaHCHU
MEXaHU4ECKOM SHEPIUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOiCTBa U MPAKTHUECKOE PUMEHEHUE: BOTOMET, KONIEP, MPYKUHHBIA MUCTOJET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKoH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE IBHKEHUE.

Iepexon MOTEHITNATIBHON SHEPTUH B KHHETHUECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

N3ydenne abCcoMIOTHO HEYIIPYToOro yAapa ¢ HOMOIIBIO ABYX OAWHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue CBsI3M paOOTHI CHIIBI ¢ H3MEHCHNEM MEXaHWYECKON SHEPTHH Tella Ha IPUMEPE PACTSDKEHUS pE3UHOBOTO XKIyTa.

Pazgen 3. MoJiekyasipHas pu3nka M TepMOIMHAMUKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOIl TeOpUuM



OcHOBHBIE IOJIOKEHHSI MOJIEKYIIIPHO-KMHETHUECKOH TEOPHUH 1 UX OIBITHOE 00ocHOBaHMe. bpoyHoBCcKkoe npmxenue. Anddysns. Xapakrep IBIKEHHS U B3aUMOACHCTBU
YacTHI] BellecTBA. Mozen CTpOEHHS Ta30B, XKHUIKOCTEH 1 TBEPBIX TEJ 1 O0BSICHEHNE CBOICTB BEIleCTBA Ha OCHOBE 3THX Mojieneid. Macca 1 pa3Mepsl MOJIEKYII.
Konnuecto Bemecta. [locrositaHas ABoraapo.

TemnmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana remneparyp Lenscus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETHYECKONH TEOPUH UI€AIbHOTO ra3a. AGCOIIOTHAS TeMIIepaTypa Kak Mepa cpelHe KHHEeTHUeCKO
SHEPTUHU TEIUIOBOTO NBIKEHUS dacTull ra3a. [llkana remneparyp KensBuna. ['a3oBbie 3akonbl. YpaBHeHne MenneneeBa—Knaneiipona. 3akon Jlansrona. Mzonporieccs B
HeaJbHOM Ta3e ¢ MOCTOSHHBIM KOJIMIECTBOM BeliecTBa. I padrudeckoe mpencrapieHne n30mporeccoB: n30Tepma, H30Xopa, n30oapa.

TexHudeckue ycTpoiicTBa U IpaKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmBITHI, JOKA3BIBAIOIINE AUCKPETHOE CTPOSHHE BEIIECTBA, (POTOrpadmu MONEKYII OPTaHMYECKIX COCTMHEHHUM.

OmnbIThl 0 AU(GY3UU KUIKOCTEH U ra30B.

Mozenb OpOyHOBCKOTO ABUKEHHUS.

Mognenp onbita LTepHa.

OmBITHI, JOKa3bIBAIONINE CYIIECTBOBAHUE MEXMOJICKYIISIPHOTO B3aUMOACHCTBHS.

Mogens, HIIOCTPUPYIOLIAs IPUPOAY AaBICHUA I'a3a Ha CTEHKH COCYyZa.

OnbIThl, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIIBHOIO I'a3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpeHUH 00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanue 3aBUCUMOCTH MEX]ly TapaMeTPaMu COCTOSHUS pa3peKeHHOro rasa.

Tema 2. OCHOBBI TEPMOIUHAMUKU

TepMmoauHamuueckas cucTeMa. BHyTpeHHss sHeprus TepMOJUHAMHUUYECKOM CHCTEMBI U cTIOCO0bI €€ n3MeHeHus. KonndecTBo TEInoTsl U pabota. BHyTpeHHSs sHEprus
OJHOATOMHOI'0 UJ€aJIbHOTIO ra3a. Buasl Tenonepenaun: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IIydeHHE. YelbHas TeIUIOEMKOCTh BelecTBa. KoinuyecTBO TemIoThl pu
Terionepeaaye.

ITonsTue 06 aguadbatHOM npouecce. IlepBrlit 3aK0H TepMOAUMHAMUKH. [IpMeHeHNe TepBOro 3aK0Ha TEPMOIUHAMUKH K H3omnporeccaM. [ paduueckast HHTepIpeTaIys
paboThI raza.

Bropoii 3akoH TepMoauHaMuku. HeoOpaTuMOCTh MPOIECCOB B IPUPOJIC.

Terunossie MamuHb!. [IpuHIMIEL AeHCTBUS TEIUTOBBIX MaMH. [IpeoOpa3oBaHus SHEPTUH B TEIJIOBBIX MamuHax. Ko @uiimeHT noae3Horo 1eHCTBUS TEMIIOBOH
MamuHbl. Luxn KapHo u ero ko3¢ uIiueHT nojae3Horo JeUcTBHsL. DKOIOTHUSCKUE MPOOIEMBI TeINIOIHEPTeTHKH.

TexHUYECKHE YCTPOICTBA U IPAaKTHYECKOEe TPUMECHEHHE: IBUTATeIh BHYTPEHHETO CrOpaHusi, OBITOBOM XOJTOMMIEHHUK, KOHIUIIHOHEP.

Jlemoncmpayuu

V3meHneHne BHyTpeHHEN 3HEPTUHU Tela IIPU COBEPLICHUN pabOoThI: BRIJIECT MPOOKH 13 OYTHUIKM MOA AEHCTBHEM CXKATOTO BO3AyXa, HarpeBaHUe dpupa B JaTyHHOU TpyOKe
mMyTEM TpeHUs (BUICOAEMOHCTPALINS).

Uzmenenne BHyTpeHHEN SHEPTHH (TEMIIEpaTyphI) TeNa IPH TeIUIonepenade.

OmpIT 10 anuabaTHOMY PaCIIMPEHHIO BO3AyXa (OIBIT C BO3LYLIHHIM OTHHBOM).

Mogzenu napoBoit TypOUHBI, ABUraTessi BRYTPEHHETO CIrOpaHUsl, PEaKTUBHOTO JBUTaTelIsl.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

W3mepenue yaenbHOM TeII0EMKOCTH.

Tema 3. ArperarHbie cocTosiHUS BemecTBa. Ma3oBble Mepexoabl

[TapooOpa3oBanue u kKoHneHcanus. Mciapenue u kumeHne. AOCONIOTHAS U OTHOCHTENBHAS BIAYKHOCTh BO3AyXa. HackIeHHbIH Tap. YaenbpHas Terora
napoobpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KUTICHUS OT JaBJICHUSL.

Teépnoe teno. Kpucrannmaeckue u aMmop(dHbIe Tella. AHU30TPOIHUS CBOWCTB KprcTauioB. XKuakue kpuctaiisl. CoBpeMeHHbIe MaTeprualbl. [LnaBinenue u
KpUCTaJUIM3alus. YAenbHas TerioTa riasnenus. Cyonumanus.



VYpaBHEHHE TEILTOBOTO OanaHca.

TexHuueckue yCTpOicTBa U MPaKTUUECKOe TPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH MOJIyYEHHs] COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIIE
HAaHOMAaTEPHAaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIIEHHBIX MAPOB.

Kunenne npu NOHIKEHHOM JTaBICHUU.

CriocoOBI M3MEpEeHNs BIAKHOCTH.

Habnronenune HarpeBaHus U IJIABJICHUS KPUCTAITHYECKOTO BEIeCTBA.

JeMoHCTpaIys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

U3mMepeHne OTHOCUTENBHOM BIKHOCTH BO3/IyXa.

Paznen 4. DnekrponnHaMuka

Tema 1. DnexkTpocraTnka

Onexrpuzanys Tei1. DIeKTpUuecKuil 3apsia. JBa Buaa aneKTpudeckux 3apsanoB. [IpoBoIHUKY, TUAIEKTPUKY U TOTYTIPOBOIAHUKHU. 3aKOH COXPaHEHUS dJIEKTPUIECKOTO
3apsza.

Bsaumogaeiictue 3apsanoB. 3akoH Kymona. TodeuHslit aiekTpudeckuit 3apsa. DiekTpudeckoe noje. Hampsok€HHOCTE anekTprudeckoro nosst. IpuHnun cyneprno3sunuu
JNEKTpUIECcKuX noneil. JINHIK HanpspKEHHOCTH AJIEKTPUYECKOro MOJIsL.

Pabota cun anexrpocrarudeckoro mois. [lorernman. Pasnocts notennuanos. [IpoBOTHUKY U AUATIEKTPHUKH B IEKTPOCTATHUSCKOM Toe. Jlmanekrpraeckas
IIPOHULIAEMOCTb.

OnexkrpoéMrocTs. KoHaeHcaTop. DneKTpoEMKOCTh IIIOCKOI0 KOHAEHCATOPa. DHEPTusl 3apsKEHHOTO KOHIeH aTopa.

TexHUUECKHE YCTPOICTBA M IPAKTHYECKOE IPUMEHEHHE: IEKTPOCKOI, DIIEKTPOMETP, IEKTPOCTATHIECKas 3aIlINTa, 3a3eMIICHHE AIEKTPOIPHOOPOB, KOHICHCATOP,
KOIMPOBaJbHBIN annapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

VYCTpOUCTBO M MPUHIMIT AEHCTBHS IIEKTPOMETPA.

B3anMoneiicTBre Ha IEKTPU30BaHHBIX TEII.

DJEKTPUYECKOE TOJIE 3apSKEHHBIX TEIl.

[IpOBOIHUKY B 3IEKTPOCTATHUECKOM IIOJIE.

DjeKkTpocTaTuuecKas 3alura.

JIM371eKTPUKHU B 211EKTPOCTaTUUECKOM T10JIE.

3aBUCHUMOCTb EKTPOEMKOCTH IJIOCKOTO KOHJICHCATOPa OT MJIOMIAH IUIACTHH, PACCTOSHUS MEXYy HUIMHU U AUIEKTPHUCCKON IPOHUIIAEMOCTH.

OHeprus 3apsyKEeHHOTo KOHJEeHcaTopa.

Yuenuuecxuii sxcnepumenm, r1abopamopHuie pabomoi

N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locTosiHHBIIi 1ekTpUyecKkuii TOK. Toku B pa3inyHbIX cpenax

DNeKTpUYEeCKUN TOK. YCIOBUS CYIIECTBOBAHUS AIIEKTpUUecKoro Toka. Mcrounmnku Toka. Cuna Toka. [TocTosHHBIN TOK.

Hampsioxenne. 3akon Oma amst ygacTka Iemu.

OneKTpu4ecKkoe CONpOTUBIICHUE. YEIbHOE CONPOTUBIEHHUE BellecTsa. [locnenoBarensHoe, napaienbHOe, CMEIIAHHOE COSAMHEHUE TTPOBOHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoynsa—Jlenna. MoIHOCTh ANMEKTPUIECKOro TOKA.

DNEKTPOABUIKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHUE HCTOYHHUKA TOKA. 3akoH OMa 715 TIOHOM (3aMKHYTO ) BIIeKTpUYecKo# menu. KopoTkoe 3aMbIkaHue.

OneKTpoHHAs MPOBOAUMOCTh TBEP/BIX METAIIOB. 3aBUCUMOCTh CONPOTUBIIECHUS METAIUIOB OT TeMIeparypbl. CBEpXIPOBOJUMOCTb.

Onexrpudeckuil TOk B BakyyMme. CBOICTBa 3/IEKTPOHHBIX ITy4KOB.



IonynpoBoguuku. CoGCTBEHHAs U IPUMECHAs IPOBOAUMOCTS NMOIYIPOBOIHUKOB. CBoOMcTBa P—N-niepexona. IlomynpoBoaHUKOBbIE TPUOOPBL.

OnexTpudeckuil TOK B paCTBOPAX U pacijiaBax AEKTPOIUTOB. DIEKTPOIUTHYECKAs AUCCOLUALUS. DNEKTPOIH3.

DnekTpudecknuid TOK B razax. CaMOCTOSATEbHBIA M HECAMOCTOSTENbHBIN pa3psia. Momaust. [1na3zma.

TexHUUecKne ycTpoiicTBa U MPaKTHYECKOE IPUMECHEHHE: aMIIEpMETP, BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, JIEKTPOHATPEeBaTeIbHEIC IPHOOPHI, IEKTPOOCBETHTEIIFHBIE
IpUOOPBI, TEPMOMETP CONPOTHUBIICHHUSI, BAKYYMHBIN AUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AUO, TaJIbBAHUKA.

Jlemoncmpayuu

W3zmepenne cHitbl TOKA M HAIPSDKEHHUS.

3aBUCUMOCTb CONPOTUBIICHUS [IUINHPUIECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAAN OIEPEYHOrO CEYEHUS U MaTepHuara.

CMemanHOe COeANHEHNE TIPOBOAHUKOB.

[IpssmMoe u3MepeHne AMEeKTPOaBIDKYIIEH cruitbl. KopoTkoe 3aMbIKaHne TalbBAHUYIECKOTO MIEMEHTA U OI[CHKA BHYTPEHHETO COMIPOTHUBICHUSL.

3aBUCUMOCTb COIPOTUBIICHHS METAIIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTBH 3NIEKTPOIUTOB.

W ckpoBoit pa3psia v MPOBOIMMOCTE BO3IYXA.

OnHOCTOPOHHSAS TPOBOJUMOCTh AUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

UzydyeHne cMemaHHOTO COSTMHEHNUS PE3UCTOPOB.

Wzmepenne 21eKTpoaBIKyIIeH CHIIBI HCTOYHIKA TOKA M €T0 BHYTPEHHETO COTIPOTHBICHUS.

HaOmronenue anexrponusa.

MexnpeaMeTHble CBA3H

Uzydenne xypca ¢pusuku 6a30Boro ypoBH: B 10 Ki1acce 0CyIIecTBISIETCS ¢ YIETOM CoAep KaTeIbHBIX MEXKIIPEAMETHBIX CBA3eH ¢ KypcaMn MaTeMaTHKH, OMOIOTUH,
XMMUH, Teorpadiu U TEXHOIOTHH.

MexnpenMeTHBIC TIOHATHS, CBSI3aHHBIC C U3yIeHUEM METOIO0B HAYYHOTO IIO3HAHWS: SIBJICHNE, HAyYHBIH (DaKT, THIIOTe3a, (GU3NIeCcKasi BEJIHMUYIHA, 3aKOH, TEOPHS,
HaOMIoIeHNe, SKCIIEPIMEHT, MOJICITMPOBAHNE, MOJIENb, H3MEPEHHE.

MaremaTHka: peleHIe CUCTEMbI ypaBHEHUH, InHeHHast QyHKIWs, Tapadona, runep0oia, ux rpaduKy U CBOICTBA, TPUTOHOMETPHUECKUE (PYHKIIUH: CHHYC, KOCHHYC,
TaHTeHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKECTBO, BEKTOPHI M X MPOEKIIUU HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB.

Buonorus: MexaHHUECKOE IBIDKCHHE B XKHUBOH mpupone, uddy3usi, 0CMOC, TEIIIOOOMEH JKUBBIX OPTaHI3MOB (BUIBI TEIDIONEPEIadn, TEIUIOBOE PABHOBECHE),
JNEKTPUUECKHUE SBJICHUS B )KUBOH IPUPOJE.

XUMHS: IUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIIOBbIE CBOMCTBA TBEP/BIX TE, KUIKOCTEH U ra30B,
ANEKTPUIECKUE CBOWCTBA METAIIOB, YIEKTPOIUTHYECKAsT TUCCOIHAIHS, TATbBAHHIKA.

leorpadus: BmaskHOCT BO3MyXa, BETPEI, DApOMETP, TEPMOMETD.

TexHomnorus: npeodbpa3oBaHUE ABUKEHUH C HCIIOIB30BAHUEM MEXAHU3MOB, YUET TPEHHSI B TEXHUKE, MOALIMITHUKY, UCIIOIh30BAaHUE 3aKOHA COXPAHCHUS UMITYIIbCA B
TeXHUKE (paKeTa, BOMOMET U JpYyTHe), ABUTATENlb BHYTPEHHETO CTOPAaHNUs, TapoBasi TypOruHa, OBITOBOM XOJIOAMIEHUK, KOHAUITHOHEDP, TEXHOJIOTHH TOTYYSHHST COBPEMEHHBIX
MaTepralioB, B TOM YHCIIC HAHOMATEPHAaJIOB, © HAHOTEXHOIOTHH, JICKTPOCTATHUECKAs 3aIlUTA, 3a3EMIICHIE dIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIN IPHHTEP,
ANIEKTPOHAT PEeBaTEIbHBIE IIPHOOPHI, ATEKTPOOCBETUTEIBHBIE TIPHOOPHI, TATEBAHUKA.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro nipeamMera «DPu3nka» Ha ypoBHE cpeHero o01iero oopasoBanus (6a30BbIil YPOBEHb) JOJDKHO O0ECTIEUUTh JOCTHKEHUE CIICYIOIUX JTHYHOCTHBIX,
METaIpPeAMETHBIX ¥ IPEIMETHBIX 00pa30BaTEbHBIX PE3yIIBTATOB.



JIMUHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE pe3ybTaThl OCBOSHHUS y4eOHOTO npeaMeTa « DU3KKay TOKHBI OTPakaTh TOTOBHOCTh U CHOCOOHOCTh 00YYAIOIUXCS PyKOBOJACTBOBATHCS CHOPMHUPOBAHHON
BHYTPEHHEH TO3NLNEH TNYHOCTH, CHCTEMON [IEHHOCTHBIX OPHEHTAINH, TO3UTHBHBIX BHYTPEHHUX YOSKAEHHH, COOTBETCTBYIOIINX TPAIUIIHOHHBIM [IEHHOCTSIM
poccuiickoro o0IeCcTBa, pacINPEeHNE JKH3HEHHOTO OIBITA U OIIbITa JEATEIHHOCTH B MIPOIIECCE PeaN3alii OCHOBHBIX HAIPaBIEHHH BOCIIUTATEIBHON AEATEIBHOCTH, B TOM
4ucle B YaCTHU:

1) rpaxaaHcKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTb TPAXKIAHCKON IO3UIMH 00YJaIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHICKOT0O 00IIecTBa;

IPUHATHE TPAJULIMOHHBIX O0IIEUENI0BEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO IESTEIFHOCTh B HHTEPEcax rpa’kAaHCKOTO OOIIEeCTBa, y9acTBOBATh B CAMOYIIPABICHIH B 00pa30BaTeIbHON OpTraHU3alNM;

YMEHH€E B3aUMOJEHCTBOBATh C COIIMAILHBIMI HHCTUTYTaAMHU B COOTBETCTBUH C MX (DYHKIMSMHU M Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON AEATEIBHOCTH;

2) NATPUOTHYECKOI0 BOCHUTAHUSI:

c(hOpPMHPOBAHHOCTD POCCUICKON TPAXKIAHCKOW HACHTHYHOCTH, TTaTPHOTH3MA,;

LIEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTIDKCHUAM POCCUICKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpPMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHIECKOTO ITOBEICHHS;

CIIOCOOHOCTH OLICHWBATH CHTYALIUIO U TPUHUMATh OCO3HAHHBIE PEUICHUS, OPHEHTHPYACh HAa MOPAIbHO-HPAaBCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B A€ATEIBHOCTH
Y4€HOrO;

OCO3HaHHE JINYHOTO BKJIa[a B IIOCTPOCHNE YCTOWINBOTO OyIyIIero;

4) 3¢TeTH4eCKOro BOCIIMTAHMSI:

3CTETHUYECKOE OTHOIIEHHE K MUPY, BKIIFOUasi 3CTETUKY Hay4YHOI'O TBOPUECTBA, MMPUCYINETO (PrU3ndecKoit HayKe;

5) Tpyn1oBOro BoCIUTAHUS

MHTEpEC K Pa3INIHBIM chepaM MpodecCHOHANTBHOM AeATENEHOCTH, B TOM YHCIIe CBA3AHHBIM ¢ (M3UKOHM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIHN BEIOOp Oymymieit
npodeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BaHMIO B 001aCTH (PU3UKHU HA MIPOTSHKCHUU BCEH KU3HHU;

6) IK0JIOrNYeCKOr0 BOCIIMTAHMSI:

¢(hOpMHPOBAHHOCTH 3KOJIOTUYECKON KYJIBTYPbI, 0CO3HAHUE IMI00ATBHOTO XapaKTepa SKOJIIOTHUECKUX POOIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE IEHCTBUM B OKpYXKalOIlel Cpeie Ha OCHOBE 3HAHUS LIE€I€ yCTOMUMBOIO Pa3BUTUS YEJI0BEUECTBA;

pacImpeHne ObITa AeATeIbHOCTH 3KOIOTHYECKOH HAIPaBIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 110 (DU3HKE;

7) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

¢(hOpMHPOBAaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PH3HUCCKOM HAyKH;

0CO3HaHHE IIEHHOCTH HAy9YHOH JIESITeIbHOCTH, TOTOBHOCTE B MPOIECCE U3yYEeHHUS (PU3UKH OCYIIECTBIISATH IIPOSKTHYIO M HCCIICIOBATENBCKYIO IESTENEHOCTD
WHIMBHAYaIbHO U B TPYIIIIE.

METAINPEJIMETHBIE PE3YJIBTATbBI

IMo3naBaresibHBbIE YHUBEPCAJbHBIE YUeOHBIE 1€ CTBUS

ba3oBble Joruueckue AeiicTBUs:

CaMOCTOSITETILHO (POPMYIUPOBATH U AKTyaJM3UPOBaTh MpoOIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEENATh LIENU AESITENFHOCTH, 3a/1aBaTh apaMETPhl U KPUTEPUU UX TOCTHXKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPHUBACMBIX (DU3NUCCKUX SBICHUSAX;



pa3pabarbIBaTh IUIaH peIIeHus IPOOIeMBbl ¢ YIETOM aHAIIN3a UMEIOIINXCS MAaTepPHaIbHBIX U HEeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBHUE PE3Y/IBTATOB IIEJISIM, OLICHUBATh PUCKH MOCIEACTBUIl JESITENbHOCTH;

KOOPIMHHUPOBATH U BHINOIHATH PabOTy B yCIOBHSAX PEabHOTO, BUPTYaIbHOTO M KOMOMHHPOBAHHOTO B3aMOACHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIIICHHE NIPH PEIIEHNH )KU3HEHHBIX MTPOOIIEM.

Ba3zoBbie nccienoBaTe/IbCKHe NeHCTBHA

BJIaA€Th HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MTOHATUAMHI U METOaMHU (pr3HuecKoi HayKH;

BJIaI€Th HABBIKAMH YI€OHO-HUCCIeNOBaTENbCKOM U TPOSKTHOM AEATENEHOCTH B 001acTH (DM3HUKHU, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITENIEHOMY MOMCKY METOZIOB
penieHus 3a1a4 GU3MYECKOTO COJIep)KaHUsl, IPUMEHEHHIO Pa3JINIHBIX METOOB ITO3HAHNUS;

BJIaI€Th BUJIAMU [EATEILHOCTH MO TTOIYYE€HHIO HOBOTO 3HAHMS, €r0 HHTEPIPETalliy, IPeoOpa30BaHUIO U IPUMEHEHHUIO B Pa3JINYHBIX YUEOHBIX CUTYallHAX, B TOM YHCIE
TIPY CO3IaHUU YIeOHBIX MPOEKTOB B 00JIACTH (PH3HKH;

BBISIBIISITH IPUUMHHO-CIIEACTBCHHBIE CBSI3U U aKTYaJIM3UPOBATh 33J]ady, BBIABUIaTh TUIIOTE3Y €€ pelleHHs, HAXOAUTh apryMEHTBI JJIS I0Ka3aTeIbCTBA CBOUX
YTBEPKACHUIL, 3a/1aBaTh MapaMeTphl U KPUTEPUU PELLICHNUS;

aHaIN3UPOBATh MTOTYYCHHBIE B XOE PEIICHHNS 3aa9l Pe3yNbTaThl, KPUTHIECKH OLIEHNBATH NX IOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSAX;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTeNbHON NEATEIBLHOCTH, B TOM YHCIIE IIPU U3yUCHUU (PU3UKHU;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb IIePEHOCHUTH 3HAHHS 10 (DM3HKE B IPAKTHUECKYIO 00IacTh KU3HEAEATEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHMS U3 Pa3HBIX IPEAMETHBIX 00IacTeif;

BBIJIBUTATh HOBBIE HJICH, IpeIaraTh OpUTUHAIBHbIEC IOAXObI U PEIICHHS;

CTaBUTbH IPOOIEMBI U 3a]a9H, HOITYyCKAIONINE aETCPHATUBHBIE PEIICHISL.

PaGora c undopmanueii:

BJaJ€Th HABBIKAMU MOIY4YEHUS] HHPOPMAIIMK (PU3UUECKOTO COACPKAHUS U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITENIEHO OCYIIECTBISTh MOUCK, AHANIU3,
CHCTEeMaTH3alHI0 U HHTEPIPETAIHIO HH(OPMAILINH Pa3IMIHBIX BUIOB U (OpM IpencTaBIeHNUS,;

OLIEHMBATh OCTOBEPHOCTH HH(OPMANNH;

HCTIOJIB30BATh CPEACTBA HHPOPMAMOHHBIX ¥ KOMMYHHKAIMOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3ALMOHHBIX 337134 C
coOITIOICHHEM TPeOOBaHUI 3PTOHOMUKH, TEXHUKU 0€30MIaCHOCTH, THTHEHBI, pecypcocOepekeHNs, IPABOBBIX U 3THUECKUX HOPM, HOPM MH(OpPMAIINOHHOH O0€30MIaCHOCTH;

CO371aBaTh TEKCTHI (PU3NUECKOTO COlEp KaHMs B PA3IMYHBIX (hopMaTax ¢ y4€ToM Ha3HAUYCHNS HHPOPMAIINH M IIeIEeBOH ayINnTOPHH, BEIOMPast ONTUMAIbHYIO (hopMy
MIPEACTABICHNUS U BU3yaIH3aIIH.

KommyHnkaTuBHbBIC YHHBepcalbHble Y4eOHbIe JeiicTBUS:

OCYIIECTBIISTH OOIIECHUE HA YpOKax (PM3UKH U BO BHEYPOUHOH JIESTENbHOCTH;

pacro3HaBaTh MPEINOCHIIKH KOH(GIUKTHBIX CUTYALUI U CMATYaTh KOH(DIMKTHI;

Pa3BEPHYTO U JOTUYHO HM3JIaraTh CBOIO TOUKY 3PEHHS C UCIIONBb30BAHUEM SA3BIKOBBIX CPEICTB;

MIOHUMATh U HCIIONB30BaTh MPEUMYIIECTBA KOMaHIHON U MHANBUYAJIBHOM paboTH;

BBIOMpATh TEMaTHKy M METOIBI COBMECTHBIX ACHCTBHI C yUETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WICHA KOJUICKTHBA;

IIPUHHAMATh LEJIX COBMECTHOM AEATENBHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATH ACUCTBUA 110 €€ JOCTHIKEHUIO: COCTABIIATh IUIaH NEHCTBUM, PACIPENEIIATD POIIU C
ya€TOM MHEHUH yYaCTHHKOB, OOCYKIATh Pe3yabTaThl COBMECTHON paboThI;

OIIEHUBATH KaUECTBO CBOETO BKJIAIA M KaXKJIOT0 YUYAaCTHHKA KOMAaH/BI B OOIINI pe3yabTaT Mo pa3padOTaHHBIM KPUTCPHSIM;

IIpeUIaraTtb HOBBIE IPOEKTHI, OLEHUBATD UJIEHU C ITO3ULIMY HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATH MIO3UTUBHOE CTPATEIHYECKOe MOBEJCHUE B PA3IIMUHBIX CUTYalUsX, IPOSABIISATH TBOPUECTBO M BOOOpaskeHUE, OBITh HHUIIMATHBHBIM.

PerynsiTuBHBIEe yHHBepcaJibHbIE YuyeOHbIe 1eiicTBUSA



Camoopranun3anus:

CaMOCTOSTEIBHO OCYIIECTBILT IIO3HABATEIFHYIO IESTEIBHOCTD B 00ONACTH (DU3UKH U aCTPOHOMHMH, BBISIBIISTH IPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIC
3a7a4m;

CaMOCTOSITETHHO COCTABILATH TUIAH PEIICHUS paCUETHBIX M KAYECTBCHHBIX 3a11a4, IUIaH BHITOTHEHHS IPAKTHYECKON pabOTHI ¢ YIETOM HMEIOLIIXCS PECYPCOB,
COOCTBEHHBIX BOBMOXKHOCTEH U IPEIIIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

pacuIupsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMIHBIX IPEAOYTCHHN;

JIeNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PEIICHHE;

OIIEHUBATH MIPUOOPETEHHBII OIIBIT;

CIocoOCTBOBATh (POPMHUPOBAHHUIO U MPOSBICHHUIO SPYIUIIUU B 00JacT! (PU3HUKHU, TIOCTOSHHO TIOBHIIIATH CBOM 00pa30BaTeNIbHBINA M KYIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIUOHAIbHBI HHTEJIEKT:

JIaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTHh KOPPEKTUBHI B ICATEIBHOCTD, OIICHUBATH COOTBETCTBHE PE3YIIBTATOB LICIISAM;

BJaJeTh HABBIKAMH ITO3HABATEIHHOM pPe(IIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX ICUCTBUI M MBICIUTEIBHBIX IIPOIECCOB, X PE3YNBTATOB M OCHOBAHUIA;

HCTIONIE30BaTh MPUEMBI pe(QIICKCHH IS OIICHKU CUTYAIIUHU, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHHBATh PUCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUS [0 UX CHUKEHHIO,

MPUHUAMATHh MOTHBEI X apTYMEHTHI IPYTHX IIPH aHAI3€ PEe3yIbTaTOB ACATEIFHOCTH;

MPUHUMATE ce0s1, TOHUMasi CBOM HETOCTATKH M JOCTOMHCTBA,

MPUHUMATH MOTHBBI U apT'YMEHTHI IPYTHX MPH aHATH3E PE3Y/IBTaTOB ACATEILHOCTH;

MPU3HABATH CBOE MPABO M MPaBO JPYTHX HA OIIHOKH.

B mpomniecce qOCTIKEHNS TMIHOCTHBIX PE3YIETaTOB OCBOCHHUS IIPOTPAMMBI IO (PH3HKE LIS YPOBHS CpeqHEro o0miero o0pa3oBaHus y 00yJaloMINXCsl COBEPIICHCTBYETCS
SMOIOHATIBHBIA UHTEIICKT, MPEIONIararoIuii cOpMUPOBAHHOCTS:

CaMOCO3HaHUSI, BKIIOYAIOIIETO CITIOCOOHOCTh IIOHUMATE CBOE AMOIIMOHAIBHOE COCTOSHIE, BUACTH HATIPABIICHHUS PAa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHON Cepsl, OBITh
YBEPEHHBIM B cebe;

caMOperyJIMpPOBaHUsI, BKJIIOYAIOIIECIO CAMOKOHTPOJb, YMEHUE TPUHHUMATh OTBETCTBEHHOCTH 3a CBOE MOBE/ICHHE, CIOCOOHOCTh aaTHPOBATHCS K SMOIIHOHATBHBIM
HU3MCHCHUAM U NIPOSBIIATH FI/I6KOCTI), 6])ITI> OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAINH, BKIIOYAIONIEH CTpEMIICHHE K TOCTHYKESHHIO [ENTU U YCIeXy, ONTHMU3M, HHHIIUATHBHOCTD, YMEHHUE JCHCTBOBATH HCXOAS U3 CBOMX
BO3MOKHOCTEH;

OMIIaTHuu, BKJHO‘IaIOIHeﬁ CHOCO6HOCTI) NOHUMATb SMOLMOHAJIBHOC COCTOAHUE APYTUX, YIUTLIBATH €T0 ITPU OCYIIECCTBICHUN O6H_[eHI/IH, CHOCO6HOCTI> K COYYBCTBUIO U
COTIEPEKUBAHHUIO;

COLMAITFHBIX HABBIKOB, BKIFOYAOIIIX CIIOCOOHOCTE BRICTPANBATh OTHOIICHHS C IPYTHMH JIFONBMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC M Pa3peIuars KOH(IUKTHL

HNPEIMETHBIE PE3YJIIBTATBI

K xon1ry o0y4enus B 10 kiaacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHEI OTPasKaTh CPOPMUPOBAHHOCTD Yy OOYJAIOIIUXCS YMEHHMA:

JIEMOHCTPHPOBATH Ha MPHMEPaX POl U MeCTO (PU3UKHU B (HOPMHUPOBAHUU COBPEMEHHOI HAyIHON KapTHHBI MUPA, B PA3BUTHH COBPEMEHHOHN TEXHUKH U TEXHOJOTHH, B
MIPAKTHYECKOM NEeSITeNbHOCTH JIOICH;

YYUTHIBATH TPAHUIIEI TPUMEHEHHS N3YYeHHBIX (PU3UIECKUX MOJIENICH: MaTepruaibHas TOUKa, HHEPIHAIbHAs CHCTEMA OTCUETa, AOCOTIOTHO TBEPIOE TEIO, HACATBHEIH a3,
MOJZIETIH CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIH AICKTPUICCKUH 3apsiy MPH PEIICHUH (PU3NIECKUX 3a1a9;

pacro3HaBaTh (PU3HUCCKHUE ABICHUS (TIPOLIECCHI) M OOBACHSITH MX Ha OCHOBE 3aKOHOB MEXAHHKH, MOJICKYISIPHO-KHHETHIECKON TEOPHH CTPOCHHS BEIECTBA U
JMEKTPOANHAMHUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE BIDKCHNE, CBOOOIHOE TaICHNE TEJ, IBIKEHIE M0 OKPYKHOCTH, MHEPIIUS, B3aUMOACHCTBHE TE,
muddy3us, OpOYHOBCKOE IBIKCHUE, CTPOCHHE KUIKOCTEH U TBEPIBIX TEll, H3MEHEHHE 00bEMa Tell P HArpeBaHUH (OXJIAKIACHUH ), TEINIOBOES PABHOBECHE, UCTIAPECHUE,



KOHJICHCAIIWs, TUIABJICHUE, KPHCTAJUTN3aNus, KUIIEHNe, BIIaXKHOCTh BO3/1yXa, MTOBBIIIEHHE JIaBJICHHUS I'a3a IPH €r0 HarpeBaHUH B 3aKPBITOM COCY/IE, CBA3b MEXKIY
rapaMeTpaMH COCTOSIHUS I'a3a B H30MpoLieccax, JeKTPHU3aIHs Tell, B3aUMOeHCTBIE 3aps/I0B;

OTIHCHIBAaTh MEXaHMUECKOE JBIDKCHNE, UCTIONB3Ys (pr3ndecKre BeTMUMHEI: KOOpAWHATA, TyTh, IEpEMENIeHIE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, IMITYIIBC Tela,
KHHETHYIECKasl SHEPTHs, IOTCHIHATBHAS YHEPTUs, MeXaHn4ecKas paboTa, MeXaHH9IecKasi MOIIHOCTD; IIPH OMUCAHUH MIPABUIILHO TPAKTOBATH (PH3MUECKHIA CMBICIT
WCTIONBb3yeMbIX BEJIMYNH, X 0003HaYEeHHS U IMHUIIbI, HAXOAUTb (POPMYIIbI, CBA3bIBAIOININE JAaHHYIO (PU3NYECKYIO BEJIMUUHY C JPYTUMH BeJTMYHHAMU;

OTIHCHIBATh M3YUCHHBIE TEIUIOBBIC CBOICTBA TEIl M TEIIOBBIC SIBIICHUS, HCIONB3Ys (PH3MUECKIE BEIMUMHBI: TaBICHHE Ta3a, TEMIIEpaTypa, CPEAHss KHHETHICCKAast
SHEPTHUS Xa0TUIECKOTO JBIKCHUS MOJICKYI, CPEIHEKBaApaTHIHA CKOPOCTHh MOJIEKYII, KOMTMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, paboTa ra3a, KO3 QHIIMEHT IOJIe3HOTO
JeHCTBUS TETUIOBOTO JIBUTATeNIsl; IPU ONMCAHNH TIPABMIIBHO TPAKTOBATh (PM3NYECKHI CMBICI HCHOJIB3YEMBIX BEIIMYHMH, NX 0003HAUYeHHUS U €ANHHIIBI, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTHMHU BEIHIUHAM;

OTIHCHIBATh M3YUCHHBIE AJICKTPHUECKIE CBONCTBA BEMIECTBA U IICKTPHUYECCKHE SBICHUS (TIPOIECCHI), HCIONB3Ys (PH3MUYECKIE BEIMINHEL: JNEKTPUICCKUAHN 3apsi,
AIIEKTPUYECKOE TMOJIe, HAPSHKEHHOCTD MOJIS, OTEHIIMA, PAa3HOCTh MOTEHIMAJIOB; TIPH ONHCAHHUH MTPAaBHIBHO TPAKTOBATh (PU3HUECKHUI CMBICI UCTIONb3YyEMbIX BEIHYHH, UX
0003Ha4YeHNs 1 eIMHUIIBL;, YKa3bIBaTh (DOPMYITBI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEJIMUUHY C APYTHMH BEITHYNHAMI,

aHAJIM3UPOBaTh (PH3HUYECKUE MPOIIECCHI U SBJICHUS, HCTIONB3Ys (PU3UIECKHE 3aKOHBI M MTPHHIIUIIBL 3aKOH BceMupHoro TsroteHus, |, |1 u 111 3akonst HeroToHa, 3akoH
COXpaHEHUsI MEXaHHYECKOI SHEPIHH, 3aKOH COXPaHEHHsI MMITYJIbCa, IPHHIIHIT CYNEePIIO3ULIUH CHJI, TIPHHIIMI PaBHOIPABHs HHEPIMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-
KUHETHYECKYIO0 TEOPHIO CTPOSHUS BEIleCTBA, Ta30BbIE 3aKOHBI, CBS3b CPeJHEI KWHETHYECKON SHEPIHHU TEIJIOBOTO IBM)KEHHUS MOJIEKYJ ¢ aOCONIFOTHOM TeMIlepaTypoH,
MIEPBEIA 3aKOH TePMOINHAMUKH, 3aKOH COXPAaHECHHUS NMEKTPUIECKOTO 3apsina, 3akoH KyloHa, mpu 3ToM pa3nndaTh CIIOBECHYIO (POPMYITHPOBKY 3aKOHA, €0 MaTeMaTHIECKOEe
BEIpKCHHE U YCIOBHS (TPAHUIIBL, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TIPHHIMITBI ISHCTBHS MAILIMH, IPUOOPOB M TEXHMYECKUX YCTPOMCTB; Pa3iInyaTh YCIOBUS NX O€30M1aCHOTO MCIIOIB30BAHUS B [TOBCEHEBHOM
KU3HU;

BBITIONTHSTE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NIECKUX SBICHHUN U MPOIECCOB C HCIONB30BAHNEM IPSMBIX M KOCBEHHBIX H3MEPEHHUH, TIPH 3TOM (DOpMYIHPOBATH
npoOieMy/3aiady M TUIIOTe3y y4eOHOro IKCIIepUMeHTa, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYAOBaHUsL, TPOBOIUTE OIBIT H (POPMYIHPOBAThH BHIBOIBI;

OCYIIECTBIATH IPSIMBIC H KOCBEHHBIC M3MEPEHUS (PU3NIEeCKUX BEININH, IIPU 3TOM BEIOMPATh ONTHMANBHBIN CITOCOO U3MEPESHUS U UCIIONB30BATh H3BECTHBIE METOBI
OLEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCIIeI0BAaTh 3aBUCUMOCTH MEXy (PH3HUCCKUMH BETUUYNHAMH C UCTIOIB30BAHUEM NPSIMBIX M3MEPEHHH, IPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBAThH
PE3YyIbTAThI HOHy‘leHHOﬁ 3aBUCUMOCTH (1)I/I3I/IHGCKI/IX BCJIMYHH B BHJC T36.HI/IH u Fpa(bI/IKOB, JCJIaTh BBIBO/IbI IO PE3YJIbTAaTaM HUCCJICJOBAHUA

coO0IIoaTh mpaBmiIa 6€30MacHOTO TPYyHIa IIPH MPOBEICHUH UCCIIECNOBAHUN B paMKax YaeOHOTO SKCIEPIMEHTA, YIeOHO-UCCIIENOBATEIbCKON 1 IPOCKTHON NEATEIHHOCTH C
MCIIOJIb30BaHHEM U3MEPUTEIIBHBIX YCTPOICTB 1 J1a00OpaTOPHOTo 000PYIOBaHHS;

peats pacyéTHBIE 3aJ1a4y € SBHO 3aaHHON (M3UYECKON MOJIENBIO, UCIIONB3Ys (QPU3UUYECKHIE 3aKOHBI M MIPUHIINIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4i BHIOUPATh
(U3UIECKYI0 MOJIENb, BELACTATE (PU3HUYCCKIE BETUUUNHEI U (POPMYITEL, HEOOXOAUMBIE IS €€ PEIIeHs], IPOBOIUTE PacUETh U OIICHUBATH PEATBHOCTH MTOTYIEHHOTO 3HAYCHUS
(bU3HYECKON BETUYHHBI,

peliaTh Ka4eCTBEHHBIE 3a/1a41: BHICTPANBATh JIOTHYECKH HETPOTUBOPEUHBYIO LIEIIOUKY PAcCyKACHHI C ONOPOH Ha M3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HYeCKre
SIBTICHUS;

HCTIONIE30BATh MPU PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIINY U TPEACTABICHHS YISOHOI
U Hay9IHO-TIONMYJISIPHON MH(pOpMALNH, TOTyYSCHHONW U3 Pa3INIHBIX HCTOYHUKOB, KPUTHUCCKH aHAIN3UPOBATH MTOTY9aeMyI0 HH(OPMAIIHIO;

MIPUBOUTH TIPUMEPHI BKJIaJIa POCCUHCKHIX M 3apyOeKHBIX yUEHBIX-(DH3UKOB B Pa3BUTHE HayKH, OOBSCHEHHE ITPOLIECCOB OKPYKAIOLIETO MUPa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

HCTIOJIB30BATh TEOPETHUCCKUE 3HAHHSA 10 (PM3HKE B TOBCEAHEBHOM KU3HM ISl 0OecTiedeH s 0€30IIacCHOCTH MPH OOPAIEHUH C MIPUOOPaMH U TEXHUUECKUMHU
YCTPOWCTBaMH, [UIsi COXPaHEHUS 37I0pPOBbsl M COOIIIOICHUSI HOPM 9KOJIOrMYECKOTO MTOBE/ICHNUS B OKPYXKaloLIeH cpere;

paboTarh B rpyIIe ¢ BHITOJIHEHHEM PA3IMIHBIX CONUANBHBIX POJICH, TUNTAHUPOBATH pabOTy TPYIIIEL, PAIIHOHATBHO PACIIPEACISATh 00SI3aHHOCTH U IDTAHUPOBATH
ACATCIIBHOCTD B HECTAHAAPTHBIX CUTYyalluAX, aICKBATHO OLICHMUBATH BKJIA[ KaXX10T'0 U3 YYACTHUKOB I'PYIIILI B PEIICHUE paCCManHBaCMOﬁ l'IpO6.]'IeMI)I.



TEMATUYECKOE IJIAHUPOBAHUE

10 KJIACC
KosnnuectBo yacos
Ne DnekTpoHHbIe (IU(PPOBHIE)
HauMeHnoBanwue pa3aenoB v TeM IPOrPaMMBI KoHTposbHEIE
/I Bcero [TpakTrueckue paboThl 00pa3oBarebHbIE PECYPCHI
paboTsI
Pa3znea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHMU S
1.1 ®wusuka u METObI HAYUYHOTO MMO3HAHUS 2 0 0 Eﬁgg?l()r;e;(?sgoorlj 17541672
Hroro mo pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [IOK
2.1 Kumewarnia > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlmavuia ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUs B MEXaHHUKE 6 1 1 Eggg?fn:e;(;‘sg(?rlj 17§41bF72
Hroro no pazaeny 18

Pazgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJANHAMUNKA

3.1  OCHOBBI MONIEKYIISIPHO-KUHETHYECKOIH TEOPUH 9 1 Eubmotexa OK
https://m.edsoo.ru/7f41bf72
bub6muoreka [IOK

3:2 OcHOBbI TePMOMHAMHKH 10 L 0 https://m.edsoo.ru/7f41bf72

33 ArperaTtHble cOCTOsIHUS BeriecTBa. Pa3zoBbie 5 0 bubnuorexa [JOK

' epexoIbl https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24

Paznen 4. QJIEKTPOAMHAMUKA

4.1 DnekTpocTaruka 10 1 bubmiorexa LIOK

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

KonnuectBo yacos
Ne Onexrponusie (nudppoBbIe)
HanmeHnoBaHue pa3ienoB U TEM MPOrpaMMBbl KouTposbHbIe
1/ Bcero [IpaKTHYECKHE PaBOTHI 06pasoBaTeNbHbIE PECYPChI
paboThI
4.7 [TocTOsTHHBIN 2IEKTPUYECKUM TOK. TOKH B 12 1 0 bubnmmorexa [JOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 3 3
NOYPOYHOE IIIAHUPOBAHME
10 KJIACC
KommuectBo yacos
Ne Hara DneKTpoHHbIE TU(POBHIE
Tema ypoxka KoHnTposbHbIE [IpakTueckue
n/n Bcero U3y4yeHHs.  0Opa3oBaTelbHbIE PECYPCHI
paboThI paboThI
dusrka — Hayka o npupone. Hayynsie MeTonb! bubnuoreka [IOK
1 1
MO3HaHMS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
2 conpenemat nayanot apra, Mipe ) u6morexa LIOK
p L ey P 1pa, https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOM IEATENBHOCTH JIIOIEH
3 oxameesoro e, Hepevermene, cropocrs, 1 Butmiorexa LIOK
A - Hiepevelt » CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE MPSIMOJIUHEHHOE TBUKCHUE 1 bubmorexa HOK
p p g https://m.edsoo.ru/ff0c3620
. bubmuoreka [IOK
5  PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBIKCHUE 1

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

KomuuecTBo yacos

Ne Hara DNeKTpOHHBIC ITU(POBHIE
Tema ypoxa KonTtponbubie [IpakTnueckue
/1 Bcero U3y4eHHs  00pa3oBaTebHbIE PECYPCHI
paboThI paboThl
5 CBoOoaHOE TajieHre. YCKOpeHHe CBOOOTHOTO 1 bubmmoreka [IOK
najeHus https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nuxeHue. J{BuxeHne bubnuoreka [IOK
7 . 1
MarepHaabHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 ggﬁﬁiggniii?ecgzzﬁﬁzf (T)I;Icl:IzJ;ZHI?I;:pBHﬁ 3aKOH 1 bubmmorexa [TOK
' https://m.edsoo.ru/ff0c3be8
Hprorona
9 Macca tena. Cuna. [IpuHIMn cynepno3uiuu Cuil. 1 bubnuorexa LIOK
Bropoii 3akon HeroToHa /U1 MaTepraibHOM TOYKH https://m.edsoo.ru/ff0c3be8
10 Tperwuii 3akoH HproTOHA 1151 MAaTepPHATIBHBIX TOYEK 1 bubmorexa [IOK
https://m.edsoo.ru/ffOc3be8
1 3aKOH BCEMHPHOTro TAroteHus. Cuma TsHKeCTH. 1 bubmuotexa [IOK
[TepBasi kocMuYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH 'yka. Bec tena 1 https://m.edsoo.ru/ff0c3e18
wia Tperus. K uieHT Tperus. Cu
13 SOI'?;OTEIZHGHI/I}I ?‘Iapql)/lq)ﬂBIII/I)zeHI/II/II) iena BC)I(;I-I;[KOCTI/I 1501051 1 bubmiorexa LIOK
Fase https://m.edsoo.ru/ff0c3f76
14 abeomomo éprora rens. Moens ennen Treso 1 Butmrorexa LIOK
. ' https://m.edsoo.ru/ffOc41a6
CWJIbL. YCIIOBHUSI paBHOBECHSI TBEPAOTO Tea
15 warepmasmm ronex. Hmyms e, Saxor ) u6morexa LIOK
) ) https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMNYNbca. PeakTHBHOE IBIKEHUE
Pa6ota u momiHoCTh cuibl. Knnetnueckas sHeprus
16 Mifgpliaﬂblfcl)lll‘/f ”;)O(i-IKI/IC "liIeopeMa z6 H:l\(/:leflel—?l/llip 1 bubmorexa LIOK
. ) https://m.edsoo.ru/ff0c4502
KHHETHYCCKOW YHEPTUHU
17 [TorenumanbHas sHeprus. [loTeHnManbHas SHEPrus 1 bubmuorexa LIOK

YIIpyro J1e(OpMUPOBAHHON MPY>KUHBI.

https://m.edsoo.ru/ff0c461a
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KomuuecTBo yacos

Ne Hara DNeKTpOHHBIC ITU(POBHIE
Tema ypoxa KonTtponbubie [IpakTnueckue
/1 Bcero U3y4eHHs  00pa3oBaTebHbIE PECYPCHI
paboThI paboThl
[ToreHnnanpHas SHEPTUS TENA BOJIM3H MOBEPXHOCTH
3emun
[ToTenmanbHble U HETIOTEHIIMATBHBIE CHIIBI. CBS3b
18 paboOThl HEMOTCHIIMAIBHBIX CHJI C U3MECHCHUEM 1 bu6mmoreka [JOK
MEXaHUYECKON SHEPTUU CUCTEMBI TeJ. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUsI MEXaHUYECKOH SHepTuu
Jlaboparopnas pabota «MccnenoBanue CBI3U padOTHI
19 cuitbl ¢ M3MEHEHHEM MEXaHUYECKOM SHEPTUH Tela Ha 1 1
IpUMepe PACTSHKEHUS PE3UHOBOTO KIyTay
KonTponbhas pabota rmo teme «Kunemaruka. bubnuoreka LIOK
20 1 1
Jlunamuka. 3aKOHBI COXPAHEHUSI B MEXAHHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE NOJ0XKEHNS MOJIEKYISIPHO-KHHETUYECKON 1 bubnuoreka [IOK
teopuu. bpoyHoBckoe nBmwkenue. Juddy3us https://m.edsoo.ru/ffOc4dc2
XapakTep ABM)KCHUS U B3aUMOJICHCTBHUS YaCTHUIIL
22 BemecTBa. Mojiei CTPOCHUS Ta30B, KUJIKOCTEH U 1
TBEPABIX TEN
23 Macca monekyn. KonnuectBo BemectBa. [loctosiHHas 1
ABorajipo
24 TenmoBoe paBHOBecue. TeMmeparypa u e€ U3MepeHHue. 1
[Ixana remneparyp Llenbcus
. bubnuorexa [IOK
25 MHneanbuslit ra3 B MKT. OcHoBHOe ypaBHeHue MKT 1 https://m.edsoo.ru/ffocafde
AOGcomntoTHas TeMIEpaTypa Kak Mepa cpeHeit Buborexa [IOK
26 KUHETHYECKOW YHEPTUU JIBHKEHUS MOJIEKYIL. 1 httos:
. ps://m.edsoo.ru/ff0c511e
VYpaBuenue Menaeneena-Kianeitpona
27 3axon JlanproHa. ['a30Bbie 3aKOHBI 1
28 Jlaboparopnas padota «/ccnenoBanue 3aBHCIMOCTH 1 1

MCKAY MMapaMeTpaMUu COCTOAHUS PA3PECIKCHHOI'O Ira3a»
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KomuuecTBo yacos

Ne Hara DNeKTpOHHBIC ITU(POBHIE
Tema ypoxa KonTtponbubie [IpakTnueckue
n/n Bcero U3y4eHHs  00pa3oBaTebHbIE PECYPCHI
paboThI paboThl
29 W3onpouieccsl B U1€aIbHOM ra3e 1 uxX rpaduieckoe 1 bubnuoreka [HOK
peACTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTpeHHss1 3Heprus TEpMOAMHAMUYECKON CUCTEMBI
30 X crioco0OnI €€ n3MeHenus. KoanuecTBo TeIIoTs U 1 bu6mmoreka [JOK
pabota. BHYyTpeHHsIs SHEPTUs OAHOATOMHOTO https://m.edsoo.ru/ff0c5952
UJeabHOTO Ta3a
bubmuoteka [IOK
31 Bupet Tenonepenam 1 https://m.edsgo.ru/ff0c5c36
32 VnenbHast TEIIOEMKOCTD BemecTBa. KomnaectBo 1 bu6mmoreka [IOK
TEIUIOTHI TIPH TeIIonepenade. AuadarHblil mporecc https://m.edsoo.ru/ff0c5c36
[TepBblii 3aKOH TEPMOAMHAMUKYU U €0 PUMEHEHUE K bubnuorexa LIOK
33 1 .
M30IpoIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOparumocTs npotieccoB B pupoae. Bropoit 3akon 1 bubnuoreka LIOK
TePMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpwunarun nevicteus u KIT/I TernioBoi MamHel 1 bubnnorexa HOK
https://m.edsoo.ru/ff0c600a
36 uxx Kapnro u ero KITJI 1
37 Dxonoruueckue npodsieMbl TETJIOIHEPTeTUKN 1
38 O6o6matomuii ypok «MosekynspHasi hu3HKa. 1 bubmmotexa [IOK
OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponbHas paboTa 1o teme «MomekynspHast 1 1 bubnuoreka [IOK
¢usrka. OCHOBBI TEPMOTUHAMUKIY https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3zoBanue u koHaeHcalus. Mcnapenue u 1 bubmuoreka LIOK
KHUIICHUE https://m.edsoo.ru/ff0c63b6
a1 AOCOIIOTHAs U OTHOCHUTENbHAS BIAKHOCTh BO3yXa. 1 bubmuoreka LIOK
Hacwimennsrii nap https://m.edsoo.ru/ff0c64d8
42 Teépnoe Teno. Kpucrannuueckue u amop(Hbie Tena. 1 bubnuoreka [OK

AHM30TpONUS CBOMCTB KpUCTAILIOB. JKuakue

https://m.edsoo.ru/ffOc65f0
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KomuuecTBo yacos

Ne Mara OneKkTpoHHbIE U (POBEIE
Tema ypoxka KoHTposbHbIE [TpakTnyeckue
n/n Bcero U3y4eHHs  00pa3oBaTebHbIE PECYPCHI
paboThI paboThl
kpuctauibl. COBpeMEHHbIE MaTEPHUAIIBI
43 [InaBnenune u KpucTauIM3anus. YiejabHas TeraoTa 1 bu6mmoreka [IOK
iaBnenus. Cyonmumarust https://m.edsoo.ru/ff0c6708
44  YpaBHeHUE TEIIOBOTrO OanaHca 1 buGmorexa LIOK
P https://m.edsoo.ru/ff0c6820
DneKTpu3aius Tej. DIeKTpuuecKuil 3aps. JBa Buma bubnuorexa LIOK
45 1 :
AIIEKTPUYECCKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOnHUKH, TUITEKTPUKHU U MOIYIPOBOIHUKH. bubmuoteka [IOK
46 1
3aKOH COXPaHECHUS MEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
B3aumopneiictBue 3apsanoB. 3akoH Kynona. Toueunbrit bu6mmoreka IJOK
47 - 1 ]
AIIEKTPUYCCKUIT 3apsijl https://m.edsoo.ru/ffOc6ced
o | memprers oo T | Brmorea 101
YHEPTOSHLL p ' https://m.edsoo.ru/ffOc6df2
HanpsHKEHHOCTH
49 Pabota cun anekrpocrarnyeckoro nois. [lorenuann. 1 bubnuoreka [IOK
Pa3HOCTH MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKY U AUDIEKTPUKH B IIEKTPOCTATUYECKOM 1 bubmuoreka LIOK
nose. Jluanekrpuyeckasi NPOHUIAEMOCTb https://m.edsoo.ru/ff0c7018
N bubnuorexa [IOK
1
o1 Onexrpoémrocte. Konnencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TNIOCKOIO KOHJIEHCATOpa. DHEPrus bubmmotexa [IOK
52 1 )
3apsHKEHHOTO KOHIeH caTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabora "M3mepeHne 3MeKTpOEMKOCTH 1 1
KOHJIeHcaropa"
[TpuHIMI IeNCTBUSA U IPUMEHEHHE KOHIEHCATOPOB,
54 KOMHMPOBAJILHOTO ammapara, CTpYHHOTO pHUHTEPA. 1

DJeKTpocTaTHUecKas 3allnTa. 3a3eMIeHUe
AIEKTPONPHUOOPOB
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KomuuecTBo yacos

Ne OneKkTpoHHbIE U (POBEIE
Tema ypoxka KonTtponbubie [IpakTnueckue
1/ Bceero o0pa3oBarebHbIE PECYPCHI
paboThI paboThl
DNEeKTPUUECKUH TOK, YCIIOBHS €T0 CYIIECTBOBAHUSI.
55 Tlocrosunbiii Tok. Cuna Toka. Hanpspkenue. 1
Conpotuiienue. 3akoH Oma /17151 yyacTKa Lenu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE
56 coez[mfelme HpOBOI’[HI/III()OB. Ha60pa,TopHas{ pabora 1 bubmorexa HOK
https://m.edsoo.ru/ffOc74f0
«M3y4yeHne CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOBY
57 PaGoTta u MOLTHOCTD ANEKTPUYECKOTO TOKA. 3aKOH 1 bubmuoteka [IOK
Jlxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akoH Oma U1 MOJIHOH (3aMKHYTOM ) ANIEKTPUIECKOM
nenu. KopoTkoe 3ambikanue. JlaboparopHas pabora bubnuorexa LIOK
58 1 )
«U3mepenue DJIC UCTOUHUKA TOKA U €ro https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO COMPOTUBIICHUS
DJeKTpOHHAs MPOBOIUMOCTH TBEPIBIX METAILIOB.
59 3aBUCHUMOCTH COMPOTHUBIICHUS METAIJIOB OT 1
temneparypsl. CBEpXIIPOBOANMOCTD
60 DneKkTpuueckuil Tok B Bakyyme. CBoHCTBa 1
AIIEKTPOHHBIX ITYYKOB
[TonynpoBOAHHUKH, UX COOCTBEHHAsS M TPUMECHAs
61 HpO]Z(l)_IIFI/IMOJSTL. CaoiicTBa p—n-nepexorz)[a. 1 bubmorexa [IOK
https://m.edsoo.ru/ffOc84ae
[TomynpoBOoAHUKOBBIE TPUOOPHI
DJEeKTPUUYECKUIA TOK B paCTBOpAX U paciiiaBax
62 SHGKTIZFOJ'II/ITOB. BHeKTplz)nHTerCKas[p)mccounaum. 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c82ba
DJeKTpoIn3
63 DJIEKTPUYECKUH TOK B razax. CaMoCTOATEIbHBIN 1 1 bubnmoreka [IOK
HECaMOCTOATENbHBIN pa3psn. Momnuus. [lnazma https://m.edsoo.ru/ff0c84ae
DJeKTpuyYecKre MpruOOpPhl U YCTPOMCTBA U UX
64 npaKTﬁquKoe HpI/II)MeHgHI/Ie. }flprHna TEXHUKH 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
65 OO6oOmaromuii ypok «IeKTpOTUHAMUKA) 1 bubmmotexa [IOK
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KomuuecTBo yacos

Ne Hara DNeKTpOHHBIC ITU(POBHIE
Tema ypoxa KonTtponbubie [IpakTnueckue
/1 Bcero U3ydeHuss o0pa3oBaTebHBIC PECYPChI
paboThI paboThl
https://m.edsoo.ru/ff0c88be
6 Toctommmt mekspuscciot 1%, Tots » pasmens 1 ) BuGumorera LIOK
https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepsHrlil ypok. KontponsHas pabota mo reme 1 bubmuoteka [IOK
"DekTpoarHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6061maromuii ypok mo temam 10 1 bu6mmoreka [IOK
KJ1acca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 3

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usnka, 10 knace/ Msakumes IS, Byxosues b.b., Corckuit H.H. non penakuueit [lapdentoeBoit H.A., AkimonepHoe o6mectBo «M31arenseTBo

«IIpocsemienune»

METOANYECKHUE MATEPUAJIBI U151 YAUTEJIA

«3amaunuk o ¢usnke st 10-11 xmaccoB» PeimkeBuu B.A., M., «IIpocBemenue» 2016r.
KonTponsuo-m3meputenbabie Matepuanbl. dusuka: 10 xkinace/ Coct.H.U.3opun. - M., BAKO, 2012.
3anaunuk: [pomiesa O.M. Coopuuk 3amad no ¢usuke: 10-11 kmaccer: k yaeOnukam IS, Mskumesa u np. «@usnka. 10 kinacey, «dusuka. 11Kmacey.

OI'OC. - M., Ok3ameHn, 2017.

Kupuk JILA. «®u3zuka -10. PazHOoypoBHEBBIE CaMOCTOSATENbHBIE M KOHTPOJIbHbIE paboThl. M., Mnekca, 2006.

A.E.Mapon, E.A.Mapon. ®uznka. 10 xknacc: AuaakTHIecKue MaTepuaiibl (0a30BbIi U yIIyOJeHHBIN ypoBHU.) - M., lIpoda, 2015.
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HOUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET

1. Bupryansnsie 1aboparopusie padotsl 10-11 xmacc http://barsic.spbu.ru/www/lab_dhtml/

2. Bupryansnsie 1aboparopusie pabotsl http://www.all-fizika.com/article/index.php?id_article=110
3. BupryanbHbie 1abopatopHbie paboThI
http://www.virtulab.net/index.php?option=com_content&view=section&layout=blog&id=5&Itemid=
94

4. Enunas koyuteknus udpoBeIX 00pa3oBaTeabHbIX pecypcos http://school-collection.edu.ru/

5. ®enepanbHblii HeHTp HU(POBBIX 00pa3oBaTeIbHBIX pecypco http://fcior.edu.ru/

6. Marepuains! 1t yuutens http://class-fizika.narod.ru/

7. Marepuaisl aiis yqamuxcs http://fizikal 76.ucoz.ru/

8. Jlomamnuit mpaktukyMm mo ¢usuke http:// www.likt590.ru/wwweclass/physics_pr.php



