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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no ¢pusuke 6a30BOro ypoBHSI HA YPOBHE CpeaHEro odmiero oopa3oBanus pazpaboTaHa Ha
OCHOBE IOJIO)KEHUI M TpeOOBaHMN K pe3yjbTaTaM OCBOCHMsS OCHOBHOW 00pa30BaTeNbHOM Mporpammsl,
npeacraBieHHbix B ®I'OC COO, a takxe ¢ yu€toM (enepaibHOM paboyelt mporpaMMbl BOCIIUTAHUS H
KOHIICTIIMU TpernoAaBaHusi y4deOHoro mpeamera «®Pusmka» B 00pa3oBaTENbHBIX OPTraHU3AIMIX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copepxanue nporpaMMbl 1o (HU3UKE HAIpaBiIeHO Ha (POPMUPOBAHUE E€CTECTBEHHO-HAY4HOM
KapTUHbBI Mupa oOydatouuxcs 10—-11 kimaccoB npu oOyueHuH UX (QU3UKE Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IeATeIbHOCTHOTO oxoAa. [IporpamMma o ¢usuke coorBercTByeT TpeboBanusm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM W METallpeIMETHBIM pe3yjbTaTaM OOYy4Y€HHs, a TaKkkKe
YUUTBIBAT HEOOXOAMMOCTb PEAIN3aLUU MEXKIPEIMETHbIX CBsI3eH (PU3MKM C €CTEeCTBEHHO-HAayYHBIMHU
yueOHbIMM IpeAMeTaMu. B Hell onpenensitoTcs OCHOBHBIE II€JU M3ydeHHUs! (PU3MKHU HAa YPOBHE CPEIHEro
obmero oOpa3oBaHMs, IUIAHUPYEMBIE pE3yJbTaThl OCBOGHHS Kypca (H3UKU: JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

® IUIaHHpYEeMBbIE pe3yJabTaThl OCBOCHHS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IPEMETHBIE PE3YNIbTAThI 10 T01aM O0YUYEeHHUS;

e cozepkaHue yaeOHoro npenaMera «Du3nkay 1mo rogam o0ydeHusl.

dusmka Kak Hayka 0 Hanbosee 00X 3aKOHAX IMPUPOABI, BHICTYIAs B KaUeCTBE y4eOHOIro peaMera
B ULIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B CHCTEeMy 3HaHUI 00 okpyxkatomeM mupe. IlIkonpHbIN Kypc
¢bu3MKN — cCHCTEMOOOPA3YIOUIHIA TSI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, TIOCKOJIBKY (PM3NYECKHE
3aKOHBI JIKAT B OCHOBE MPOIIECCOB U SBJICHUHN, M3y4aeMbIX XUMHUEH, Ononoruel, pusmueckoii reorpadueit
U acTpoHomHed. Mcnonb30BaHue M akTMBHOE MpUMEHEHUE (U3NYECKUX 3HAHUN ONpejessieT Xapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B chepe IHEPreTHUKHU, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOJIy4eHHs
HOBBIX MaTepHaJIOB C 3a/laHHBIMM CBOMCTBaMHU M Apyrux. M3ydyenune Qpu3mku BHOCUT OCHOBHOM BKIJAJl B
(GopMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHMHBI MHpa oOyyarommxcs, B (QOPMUPOBAHUE YMEHHI
IPUMEHSATh HAyYHBIH METOJ1 IO3HAHUS MPH BBHIIIOJIHEHUH UMU YYEOHBIX HCCIIEeI0OBAaHUN.

B ocHOBY Kkypca (u3uku A1 YpOBHS CpeiHero oouero oopa3oBaHus MON0XKEH Pl UICH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypcC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJCPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3HMKH, BKIFOYAET KaK BONPOCH! KJIACCHYECKOM, TaK U COBPEMEHHON (U3UKH.

Hoes cenepanuzayuu. B CcOOTBETCTBHMM ¢ HeW MaTepual Kypca (U3MKHM OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBusiercs (OpMHpOBaHHE NPEACTABIEHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoess cymanumapuzayuu. EE peanuzanus mpeanoyiaraeT HCMOJb30BaHHE T'yMaHUTApHOTO
noTeHIHana GU3NIEecKoil HayKu, OCMBICTICHHE CBA3HM Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPoOIeMaMHu.

Hoes npuknaonoti nanpaenrennocmu. Kypc u3uku npeanonaraeT 3HaKOMCTBO C IIUPOKUM KPYroM
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuszayuu peannsyercs MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEPKaHMs, MOCBAMIEHHBIX
AKOJIOTMYECKUM MpobieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBbI C Pa3BUTHEM TEXHHMKHU U TEXHOJOTHH, a
Takxe 00CYKIeHHS MPoOIeM palliOHATIBFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON 6€30IacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHM Kypca (DM3MKHM Ha YpOBHE CpeAHero oOriero oOpa3oBaHUs SBISIOTCA
¢uznueckue Teopun (GopMHPOBAHUE MPEACTABICHUIN O CTPYKTYpe NOCTPOCHUS (PprU3HUECKON TeOpUH, poJiu



(GyHIAaMEHTAJIBHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPHUPOJE, T'PaHUIAX
MPUMEHUMOCTH TEOPHA, IJIs1 ONMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U TPOLIECCOB).

CHUCTeMHO-IETETbHOCTHBIN MMOAX0J B Kypce (HU3UKM peamu3yercss MNpEexXIe BCEro 3a Cuér
OpraHu3alK SKCIEPUMEHTAIBHOHN JeATeNbHOCTH oOydarouuxcs. /s 6a3oBoro ypoBHs Kypca GpU3MKH —
3TO UCHOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M JIAOOPAaTOPHBIX padoT,
KOTOpBIE B NIporpaMMe mo (usmuke OObEAMHEHBI B OOLIMI CIMHMCOK YYEHHYECKUX MPAKTUYECKUX padoT.
Brinenenne B yka3aHHOM TniepedHe JabOpaTOPHBIX pPadOT, MPOBOAUMBIX JJsi KOHTPOJS U OICHKH,
OCYILLIECTBIISICTCA y4aCTHUKaMU 00pa30BaTEJILHOIO Mpolecca UCXOAs M3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHalleHus: kaOuHera ¢usuku. I[Ipm 3TOM oOOecreunBaeTcsi OBIAJeHHE OOYYArOIUMUCS YMEHUSMHU
MPOBOJIUTh KOCBEHHBIE M3MEPEHMS, HUCCICIOBAHUS 3aBUCUMOCTEH (M3MUECKUX BEIMYMH U MOCTAHOBKY
OTIBITOB 10 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonblioe BHMMaHHME yIeNseTCsl PELICHHIO pacy€THBIX M KadecTBEHHbIX 3afad. [Ipu stom 1
pacu€THBIX 3aJa4 IPUOPUTETOM SIBIISIOTCA 33J]a4U C SIBHO 3aJJaHHON (PM3UUECKON MOJENbIO, TO3BOJISAIOLINE
NPUMEHSATh M3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOTO paslena Kypca, Tak U UHTErpupys
3HAHUS U3 Pa3HBIX pa3nesoB. s Ka4eCTBEHHBIX 337a4 MPHOPHUTETOM SBIISIOTCS 3a/laHUSI HA OOBSCHEHHE
poTeKaHus (pU3MUYECKUX SBJICHUN U MPOLIECCOB B OKpY’KaroOIIel KHU3HH, TpeOyrolIe Bbioopa pusnueckon
MOJIEJIN JAJISl CUTYalluy PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OI'OC COO k MarepHaIbHO-TEXHHUYECKOMY OOECIeUEHHUIO
ydeOHOro mpoiecca 0a30BbIi YpoBeHb Kypca (PM3HKU Ha YPOBHE CPEIHEro o0mero o0pa3oBaHus JTOKEH
U3y4aThCsl B YCJIOBUSX IMPEIMETHOTO KaOuHeTa (U3MKH WM B YCIOBUSX MHTETPUPOBAHHOIO KaOMHeTa
IPEJMETOB €CTECTBEHHO-HAyyHOro IMkina. B kabuHere QU3MKU JOMKHO OBITh HEoO0Xoaumoe
nabopaTopHOoe 000OpyIOBaHHME MJIsi BBIOJHEHHS YKa3aHHBIX B MNpOTrpaMMe 1O (U3HMKE YUECHHUECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCcTpaMoHHOE 000pynoBaHHE (hopMupyeTcs B COOTBETCTBUU C INPUHLUIIOM MUHMMaJIbHOU
JOCTaTOYHOCTH M OO0ecleyMBaeT IIOCTAHOBKY IEPEUMCIIEHHBIX B IMporpamMme Mo (U3MKe KIHYEBbIX
IEMOHCTpAMid  JUUIsl  WCCIENOBAaHMS M3y4aeMbIX SBICHWH W TPOLECCOB, OMIHUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe o00opynoBaHME M YYEHHYECKHX IPAaKTHUYeCKUX palboT ¢dopMHUpyeTcss B BHJE
TEMaTUYeCKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJAHOTO KOMIUIEKTa Ha JBYX OOyYaroIIMXCS.
TemaTrndeckrne KOMITIEKTHI JIAOOPATOPHOTO 00OPYJOBAaHUS JOJDKHBI OBITH MOCTPOSHBI Ha KOMIUIEKCHOM
WCTIOJIb30BaHUH aHAJIOTOBBIX U HU(POBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX M3MEPHUTEIBHBIX CHCTEM B
BUJie HU(PPOBBIX T1a0OPATOPHIA.

OCHOBHBIMU LIENSAMU U3Y4YeHUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCS:

e (QopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYalOUMXCSd K HAyYHOMY H3YYEHHUIO IPHUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

® pa3BUTHE NPEICTABICHUN O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHHE HCCIEI0BATEIHCKOIO
OTHOIICHMS K OKPYKAIOLIUM SIBICHUSM;

e (GopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHUSI MaTepUU U
(byHIaMeHTaJIbHBIX 3aKOHOB (DM3UKH;

e (GopMHpOBaHUE YMEHUH OOBSACHSATH SBJICHUS C MCIIOJIB30BAaHUEM (PU3MUECKUX 3HAHUNA M HAYYHBIX
JI0Ka3aTeNbCTB;

e (QopmHpoBaHUE TPEICTABICHUNH O poNr (PU3MKHM AT Pa3BUTUS JPYTUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

Joctrmxenne 3Tux Leneil obecrieunBaeTcsl peuieHHeM CIeAYIOUMX 3a7ad B IpoLecce H3yuyeHUus
Kypca (pU3UKU Ha yPOBHE CPEJHEr0 00Iero oopa3oBaHMs:



e MpUOOpEeTEeHHE CHCTEMbl 3HAHUHM 00 OOIMMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJIIOYAsi MEXaHUKY, MOJEKYJISPHYIO (U3HKY, 3JIEKTPOJWHAMUKY, KBAaHTOBYIO (U3MKY M DSJIEMEHTHI
acTpo(hU3UKH;

e (dopMUpOBaHHE YMEHUH NPUMEHATH TEOPETUYECKHE 3HAHUS ISl OOBSICHEHUS (PUINYECKUX
SIBIICHUY B TIPUPOJIE U JUUISI IIPUHSATHUS IPAKTHUECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEelIeHMs Pa3IMYHbIX 33]a4 C SIBHO 33aJaHHOM (hHU3MUECKOil MOeINblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO31aHne (PU3UUECKON MOJIENIN, aICKBATHON YCIIOBHM 3a1a4H;

e TOHMMaHHE (HU3UYECKMX OCHOB U TMPUHIMUIOB JACUCTBUA TEXHUYECKHX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;

e OBJAJEHHE METOAAMU CaMOCTOSTEIBHOTO IUIAHHUPOBAHWS M  HPOBEACHUS  (PU3UUECKUX
HKCHEPUMEHTOB, aHaJN3a W HMHTEPIpPETAld HH(POPMAIUH, ONpEaesIeHUs] JOCTOBEPHOCTH IOIYYEHHOTO
pe3yInbTara;

® CO3JaHME YCIOBHM [UIi pa3BUTHUS YMEHUH IPOEKTHO-UCCIIEIOBATEIIBCKOW, TBOPYECKOM
NeSITEIbHOCTH.

Ha usydenue ¢pusuku (6a30BbIii ypOBEHB) Ha YPOBHE CpEAHETO 00IIero oOpa3oBaHus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kiacce — 68 yacoB (2 4yaca B HEZIETIO).

[Ipennaraemsrii B mporpamMmMe 1o (u3MKe nepeyeHb JIaO0OPaTOPHBIX M MPAKTUIECKUX PAOOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYHTENb JieJaeT BbIOOp MpPOBEACHUS J1a0OPATOPHBIX PAOOT U OMBITOB C YYETOM
WHUBUAYAIBHBIX OCOOCHHOCTEH 00yYaronuXcs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o npupoje. HayuHnbie MeTObI MO3HAHUS OKpYXkarolero mupa. Posb sxcrnepuMenTa
¥ TEOPUU B MPOLIECCE MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pH3HKe.

MopenupoBanue (GuU3HUECKUX SBICHUN U TpolieccoB. Haydnsle rumore3sl. Ou3nyueckne 3aKOHBI U
TeopuH. ['paHuUITbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIUAIT COOTBETCTBUS.

Posb u Mecto ¢u3uku B (OPMUPOBAHUM COBPEMEHHOW HAay4yHOW KapTHHBI MUpA, B MPAKTHYECKOM
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHanoroBble U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOro JBikeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemerieHne, CKOpOCTh (CpeqHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKLIUH HA OCU CUCTEMBI KOOpAUHAT. CII0KEHUE NTEPEMELIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE ABIKEeHUE. ['paduky 3aBUCUMOCTH KOOPJAUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUaIbHOU TOUKU OT BPEMEHHU.

CBoOoaHoe majieHue. Y CKOpeHue CBOOOTHOTO TaICHHUS.

KpuBonunelinoe nBukeHHe. J[BH)KEHHE MaTepUalbHOM TOUKH MO OKPYKHOCTH C IOCTOSIHHOM I10
MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOpPOCTh, JHHEWHass CKOpocTh. llepuox u dyactota oOpaiieHus.
[lenTpOoCcTpeMuUTENBHOE YCKOPEHHUE.

TexHUuyeckue ycTpoiicTBa U MPAKTHUYECKOE MPUMEHEHHE: CIIUOMETP, IBUKEHUE CHAPSJIOB, IICITHbIE
U PEMEHHBIE NTepeladH.

Llemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3zoBanre ABMXKEHU € UCIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue BuxkeHus Tena, OpOImEeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepeHne yckopeHus cBOOOAHOIO MaJeHHUS.

Hampasnenne ckopocTH npu ABHKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3y4yeHne HEpaBHOMEPHOIO JBUKEHHUSI C LIENBIO ONPEIETICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBaHne COOTHOIICHUS MEXAY MyTSIMHU, IPONHICHHBIMU TEJIOM 3a MOCJeI0BaTelIbHbIE paBHbIE
MIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHH C Ha4aJIbHOW CKOPOCTHIO, PaBHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Tpunnun otHOCcHTenbHOCTH ['anunes. [lepBsiii 3akoH HeroToHa. HEpumanbHbple CHCTEMBI OTCUETA.

Macca tena. Cwna. IlpuHuun cynepno3unuu cui. Bropoil 3akoH HproToHa [uisi MarepHanbHOM
To4kHU. Tpernii 3akoH Hbl0TOHA [UIst MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.



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

Tpenne. Buapl Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cumia TpeHUs
CKOJILKEHUS M cuja TpeHus nokosi. Kosdoumnuent tpenus. Cuia cOnpoTHBICHHS MPH IBHKCHUH Teja B
AKUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHud. [leuo cumel. Y ciioBUS paBHOBECUS TBEPAOTO TeEA.

TexHuueckue ycTporcTBa U MPAKTUUYECKOE NPUMEHEHHUE: MOAIUNIHUKY, JBUKEHUE HCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaJICHHUH.

CpaBHeHHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnous paBHOBecHs TBEPAOro Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue aBmkeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00Opasliie, OT
ux aeopmanuu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAICHHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

Hmnynsc MaTepuanbHON TOYKH (TeNa), CHCTEMbl MaTEpUATIbHBIX TOYEK. VIMITyIbC CHJIBI U MI3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPaHEHUsl UMITyJbca. PeakTuBHOE ABUKEHHUE.

PaGora cunbl. MOIIHOCTH CHUJTBL.

Kunernueckas sHeprust MaTepuaibHOW TOUKU. TeopemMa 00 U3MEHEHUH KUHETHYECKOM SHEPTHH.

[TorennmanbHas osHeprus. [loTeHuumanbHas SHEprus ynpyro Ae(GOpMHUPOBAHHOW MPYKHUHBIL.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToreHunanbHbIe U HEMOTEHLUATIbHBIE CHIIbl. CBsI3b pabOThl HEMOTEHIIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuyeckue ycTpoilcTBa W MPAaKTHMUECKOE MPUMEHEHHE: BOJAOMET, KONEP, MPYKUHHBIM MUCTOJIET,
JBUKEHHE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHHE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHMEM MEXaHMUYECKON SHEpruu Teja Ha MpUMepe
pacTsLKEHUS PE3UHOBOTO KIyTa.

Pa3nes 3. MosekyasipHasi pu3MKa M1 TEPMOIUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOILL Meopul



OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH U HX OIBITHOE OOOCHOBaHUE.
Bpoynosckoe nmxenue. Auddysus. Xapakrep 1BUKEHUS U B3aUMOACHCTBHS YacTHIl BeuecTBa. Moenu
CTPOEHMSI Ta30B, XKUJIKOCTEN U TBEPABIX TE€I U OOBSICHEHHE CBOMICTB BEIIECTBA HA OCHOBE 3THUX MOJEIIEH.
Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU MJEAIBHOIO
raza. AGCOIIOTHas TeMIIepaTypa Kak Mepa CpeAHEN KMHETUYECKOW 3HEPIUU TEINIOBOTO ABM)KEHUS YaCTHUI
raza. [llkana Temneparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenpaeneeBa—Kianelipona. 3akoH
Hanerona. W3ompoiieccel B HIealbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
MPEJCTaBICHUE U30TPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuUeckue yCTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BELIECTBa, (GoTorpaduu MOJEKYN OpPraHHMYECKUX
COCIMHECHUM.

OmnpiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHUSL.

Monens, WIUTIOCTpUPYIOLIAs IPUPOY JaBICHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Onpenenenue Mmacchl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE U3MEpPEHHH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoaunamuueckasi cuctemMa. BHYTpeHHsISI S3HEPTUsS TEPMOJUHAMHUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHenus. KonnuecTBo TemioTel 1 pabota. BHyTpeHH:s S3HEprHsi 0JHOATOMHOI'O UJealIbHOTO ra3a. Bussl
TEIUIONEpPeIad: TEIUIONPOBOAHOCTb, KOHBEKLHS, W3JIy4eHHE. YJElbHAasg TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0THI IpH TEIJIONEepeaaye.

[Tonsitue 06 agnabaranom mporuecce. [lepBriii 3aKkoH TepMoanHaAMuUKH. [IpuMeHeHrne nepBoro 3akoHa
TEPMOJMHAMUKH K n3onporneccam. I'paduueckas uaTepnperanus padboTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TennoBble MamuHbl. [IpUHIMIB JeWCTBUS TEIUIOBBIX MamMH. [IpeoOpa3zoBaHus >HEpPruu B
TerioBbix MamuHax. KoagduumeHnt nonesnoro aedcrtBus TtersioBod Mammebl. Llukn Kapuo u ero
KO3 (HULIUEHT MOJIE3HOro AEHCTBUS. DKOJIOTHYECKUE IPOOIEMBbI TEIII0IHEPTETHKHY.

TexHnueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHME: JABUIaTelb BHYTPEHHETO CrOpaHws,
OBITOBOM XOJOAUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Tena MPU COBEPUICHUH PaOOThI: BbUIET MPOOKH M3 OYTHUIKHM MOJ
JIeWCTBUEM  CXKATOro BO3/AyXa, HarpeBaHue dS¢upa B JATyHHOM TpyOke mNyTéM  TpeHUs
(BuIEOIEMOHCTpAIIHS ).

H3meHeHne BHYTpeHHEH aHepruu (TeMiepaTypbl) Teja pu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTaTeNsi BHYTPEHHETO CTOPAaHUsl, PEaKTUBHOI'O IBUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.



Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHaeHcamusi. McmapeHue u KumneHHe. AOCONIOTHasE W OTHOCHTEIbHAs
BJI&KHOCTh BO37yxa. Haceimenuslii mnap. VYaenpHas TemioTa napooOpa3oBaHUsA. 3aBHCHUMOCTH
TEMIIEPATYpPbI KUTICHUS OT JAaBJICHUS.

Teépnoe temo. Kpucrammueckue u aMopdHbie Tena. AHU30TPOIUS CBOMCTB KpucTauioB. JKuakue
kpuctaiuibl. CoBpeMeHHbIe Marepuaibl. [lnaBinenune um kpucramumszanus. YaenbHas TEIoTa IJIaBJICHUSI.
Cybmumarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuyeckue ycTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KAIOPUMETP,
TEXHOJIOTHH MOJy4YEHUsI COBPEMEHHBIX MaTepUaioB, B TOM YHUCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX ITAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

CriocoObl U3MEpEHUs BIAKHOCTH.

HaGmonenve narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Tel. ONeKTpudeckuil 3apsn. J(Ba Buaa snekTpuueckux 3apanoB. IIpoBoanukw,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIN 3JIEKTpUYECKUI 3apsi. DIEKTPUUECKOE MOJIE.
Hamnpsixénnocts snekrpuyeckoro mnodist. [lpuHuun cyneprno3unuu  3ieKTpudeckux mnoneil. JluHnum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun anekrpocratmueckoro mons. Ilorenmuman. Pasnoctes mnorenuumanos. [IpoBogHuku u
JTUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM T0JI€. Ju3nekTpuyeckas NpoOHUIAEMOCTb.

OnekTpoéMkocTb. KoHneHcaTop. DIeKTpOEMKOCTh IIIOCKOTO KOHJEHCATOpa. DHEPIHsl 3apsSKEHHOTO
KOHJIEHCaTopa.

TexHuueckue ycTpoiicTBAa UM NPAKTUYECKOE IMPUMEHEHHUE:  3JIEKTPOCKON,  AJIEKTPOMETP,
ANEKTPOCTAaTUYECKAs 3allUTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHACHCATOpP, KOMUPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoCTBO M MPUHIAII AEHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIEeKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJIEKTPOCTAaTUYECKAs 3aIUTa.

JM5NeKTpUKU B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUJIOMIAAM TUIACTHH, PACCTOSHUS MEXIY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax



DJIEKTPUUYECKUI TOK. Y CIIOBHS CYLIECTBOBAHUS AJEKTpUUYECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpsokenne. 3akon Oma 1151 ydacTka LIETH.

DJIEKTPUYECKOE CONpPOTHUBJIEHUE. YJEIbHOE CONpOTHBIEHUE BemecTBa. llocienoBarenbHoe,
NapajuieJIbHOE, CMEIIAHHOE COEIMHEHHE IIPOBOAHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371€KTPUUYECKOTO TOKa.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIPOTUBIICHUE MCTOYHMKA TOKAa. 3akoH OMa Il MOJIHOM
(3aMKHYTOI) 251eKTprueckoii ernu. KopoTkoe 3aMbIKaHHE.

OJIEKTpOHHAsA MPOBOJAMMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTb CONPOTUBIICHHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEeHHAss W MpPUMECHAash MPOBOAMMOCTh MONMYNpPoBOIHUKOB. CBoiicTBa p—N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKU TOK B PACTBOPAaX M pacIljlaBaX IEKTPOJIUTOB. DJIEKTPOIUTHUECKAs AMCCOLUALIMSL.
DNEeKTPOIH3.

DJIEKTpUUYECKH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. 11nazma.

TexHuueckue yCTpoCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIIepMETp, BOJBTMETP, PEOCTaT,
UCTOYHHUKH TOKA, JIJIEKTPOHArpeBaTEeNbHbIC MPHOOPHI, AJIEKTPOOCBETUTEIbHBIE NPHOOPHI, TEPMOMETP
CONPOTHBIICHUS, BAKyyMHBIH JHOJ, TEPMHUCTOPBI U (OTOPE3UCTOPHI, MOIYNPOBOIHUKOBBINA AHO/,
rajJibBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIlPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LUIMHIPUYECKUX IMPOBOAHUKOB OT JUIMHBI, IUIOIIAIN MONEPEUHOro
CEYEHMS U MaTepHaa.

CmenaHHoe CoOeIMHEHUE TPOBOJHUKOB.

[Tpsimoe u3MepeHue 3IeKTPOABMKYIIEeH cuibl. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOIO JIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHL.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHnue 31eKTpOABMKYIIEH CHUIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenue kypca ¢puznku 6azoBoro ypoBHs B 10 kacce oCyIeCTBIAETCS ¢ yUETOM COAEPIKATENbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie nowsamus, CBS3aHHbIE C HM3YyYEHHEM METOJIOB HAay4YHOIO IIO3HAHUS: SIBJICHHE,
Hay4yHbI (Qakr, rumoresa, ¢u3nMUeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuka: pelnieHHe CUCTEMbl ypaBHEHUM, JuHEHHas (yHKkuus, napaboina, runepOoina, HX
rpaduKu U CBOICTBa, TPUTOHOMETpUUECKHE (YHKIUU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX NMPOEKIIMU Ha OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.

buonoeusn: mexaHnueckoe JBUKEHHUE B JKUBOW mpupone, AudQy3us, ocMOC, TEIUIOOOMEH >KHBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B KUBOU MIPUPOJIE.



Xumus: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIAPHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEW M Ta30B, JJIEKTPUYECKHE CBOMCTBA METAJIIOB,
3JIEKTPOJIUTUYECKAS JUCCOLMAIUS, TabBAHUKA.

Teoepapus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonozusn: npeodpa3zoBaHre ABMIKEHUN C UCIOJIB30BAHUEM MEXaHW3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, HCIOIb30BaHUE 3aKOHA COXPAHEHHUS UMITYJbCa B TEXHHKE (pakera, BOJOMET U JIpyrue),
JIBUTATEIh BHYTPEHHETO CTOPaHMsI, MapoBasi TypOWHA, OBITOBOU XOJOAMILHUK, KOHTUIIMOHEP, TEXHOJIOTUH
MOJYyYECHUS COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE€ HAHOMATEpUAJIOB, KM HAHOTEXHOJIOTHH,
AJIEKTPOCTATHYECKAs  3alllUTa, 3a3€MJICHHE  DJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIH  MPHUHTED,
ANEKTpOHArpeBaTelIbHbBIC MPUOOPHI, SIEKTPOOCBETUTEILHBIC TPHOOPHI, TATbBAHHKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI IO ®PUZHUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpenMera «Pu3nka» Ha YpPOBHE CpeaHero obOmero obpa3zoBaHus (0a30BBIi
YPOBEHbB) MODKHO 00CCIEUUTh MTOCTHIKCHHUE CIEAYIONIMX JIMYHOCTHBIX, METAMPEIMETHBIX U IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS ydeOHOTro mpeamera «PU3uKa» JOKHBI OTPakaTh TOTOBHOCTD
U CIIOCOOHOCTH O0YYaroIUXCsi PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEW MO3UIUEH JMYHOCTH,
CUCTEeMON LEHHOCTHBIX OpHEHTALUN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM ILIEHHOCTSIM POCCHIICKOr0 OOIIecTBa, pacHIMpEeHUEe KU3HEHHOTO OIblTa U OIbITa
JESTEIbHOCTH B IIPOLIECCE pean3allii OCHOBHBIX HAIPAaBJIEHUN BOCIMTATENIbHON JAEATEIbHOCTH, B TOM
qlCJie B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMH 00YYAIOIIErocs KaK aKkTUBHOTO M OTBETCTBEHHOTO UJeHa
POCCHIICKOTO 00I1IECTBA;

IPUHITHE TPATULUOHHBIX 00IIEUETIOBEUECKUX TYMAaHUCTUYECKUX U JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHHOCTh B HHTEPECAX IPaXKAAHCKOTO O0IEeCTBa, y4aCTBOBATH B
camMOynpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHUE B3aMMOJICHCTBOBATh C COLMAIBHBIMA HHCTHUTYTaMH B COOTBETCTBHHM C MX (DYHKIUSIMH H
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUSIM POCCHUHCKHUX YUEHBIX B
o0nactu (PU3UKU U TEXHHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEJCHHUS;

CIIOCOOHOCTh OLICHMBAaTh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHHS, OPHEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YUYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOHUNBOTO Oy yIIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpYy, BKIIOYAas OCTETUKY HAy4YHOTO TBOPYECTBA, IPHUCYIIETO
¢duznyeckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pPa3IUyHbIM cdepaMm MpodeccruoHaNbHON IesTeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(hU3UKON M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiei mpodeccuu W peain30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Pa30BaHUIO M caMO0OPa30BaHUIO B 001aCTH (PU3UKU HA MPOTSHKEHUH
BCEH KHU3HMU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTD HKOJIOTHUECKON KYJIBTYpHl, OCO3HAHUE III00AJIBHOIO XapaKTepa YKOJIOTHYECKUX
npobiem;



MJIAHUPOBAHUE W OCYUIECTBIICHUE JEWCTBUU B OKPY)KAIOIIEW Cpelde Ha OCHOBE 3HAHUS IeNei
YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacHIMpPEHHE OIbITA JEATEIbHOCTH YKOJIOTHYECKON HAMPABIEHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUN
1o GpuU3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSA
¢bu3nveckoil HayKw;

OCO3HAHWE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B TMPOIECCE H3YYCHHUS (PUBUKU
OCYIIECTBJISATH MIPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEILHOCTh HHINBUYyalIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3oBble Jiornueckue AeicTBHA:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYAJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OTPEIETIATh eI ACSITEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

pa3palaTeiBaTh IUIAH pEIIEHUS MPOOJIEMbl C Y4E€TOM aHajdn3a HMMEIOIIMXCS MAaTepUAIbHBIX U
HeMaTepuaIbHbIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JICSITEIILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB IICJISIM, OLICHUBATh
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

KOOPJMHHUPOBATH U BBIMOIHITH padOTy B YCIOBUSIX peaJbHOr0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKOIN HAYKH;

BJIQ/IETh HABBIKAMH y4eOHO-MCCIIEOBATENBCKON U TMPOEKTHOW AESITENbHOCTH B 00NIacTu (pU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pEIIeHUs 3anad (U3HYECKOTro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMSI;

BIAJETh BHJAMHM JCSATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHMs, €ro HWHTEpPHpeTalnH,
MpeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCJIE MPU CO3AaHUU YUSOHBIX
IIPOEKTOB B 00acTH (hU3MKHY;

BBISIBJIATH TIPUYUHHO-CJICICTBEHHBIE CBSI3M U aKTyalM3UpPOBATh 3a7ady, BBIJBUTaTh TUIIOTE3Y €&
pelieHusl, HaxoJAWTh apryMEHThl AJis J0Ka3aTelbCTBA CBOMX YTBEpPXKICHUM, 3a/JaBaTh MMapaMeTpbl U
KPUTEpPUU PELICHMUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3aJaydl pe3yIbTaThl, KPUTUYECKH OILICHUBATh HX
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON JEATEIHHOCTH, B TOM YHCIIE
P U3y4eHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 110 (PHU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

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

PatGora ¢ undopmaumeii:



BJIAJICTh HABBIKAMHU IOJy4eHHs] WHPOpMaNUU (PU3HUECKOTO COACpIKaHUS W3 MCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATH MMOUCK, aHATN3, CUCTEMATH3AINIO U HHTEPIPETAIi0 HHPOopMauu
Pa3IMYHBIX BUJOB U (POPM MPEICTABICHHUS;

OLICHUBATh JIOCTOBEPHOCTh WH(OPMAIIHH;

UCIIOJIB30BaTh CpEICTBAa HMHMOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pPEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3AIMOHHBIX 3374 C COOTI0ICHIEM TPEOOBAHHI SIPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, pPecypcocOepeKeHHUs, TPAaBOBBIX U JTHYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 06€30MMacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMaTax ¢ y4ETOM Ha3HAYCHUS
nH(OPMAIIUY U TIETIEBOH ayAUTOPHH, BEIOUPAsk ONTUMATBHYIO (hOpPMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacmo3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIIUi U CMATYaTh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIUCTBUI C YU4ETOM OOLINX UHTEPECOB U BO3ZMOKHOCTEH
Ka)KJI0r0 WIEHAa KOJIJIEKTUBA;

MIPUHUMATh 1I€JT1 COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JACUCTBUS MO €&
JOCTUKEHHIO: COCTABIATh ITUIaH NEHCTBUI, pacpeesiaTh poiiu ¢ y4€TOM MHEHUN YUaCTHUKOB, OOCYXKIATh
pe3yNbTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa M KaXKJIOTO YYaCTHUKA KOMaHAbl B OOLIMI pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE IPOEKTHI, OIEHUBATh MU C TO3UIIMH HOBU3HBI, OPUTUHAIBLHOCTH, IPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETMUYECKOE IIOBEACHHE B PAa3IMUHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIIATh MMO3HABATEIbHYIO JIEATENBHOCTh B 001acTU (PU3UKU M aCTPOHOMUH,
BBISIBJISATH MPOOJIEMBI, CTABUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITENIBHO COCTABJISATH IIJIaH PEIICHUs PACUETHBIX M KaUE€CTBEHHBIX 3aJay, MUIAH BBIOJIHEHHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATNOUYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULMHA B 00JaCTH (DU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KyIbTYpPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B I€ATEIIBHOCTD, OLICHUBATh COOTBETCTBUE
pEe3yIbTATOB LIEIISAM;

BJIAJI€Th HAaBBIKAMH II03HABATENILHOW peQUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JACUCTBUH H
MBICJIUTEIIBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHU;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;



YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX MPU aHAIHU3E PE3YNIbTATOB ICATEILHOCTH;

MPUHUMATE Ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB EATEIbHOCTH;

pU3HaBaTh CBOE MPABO U IPABO APYTUX HA OMIMOKH.

B mporiecce mocTHKEHUST TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMEI TIO (PU3UKE ISl YPOBHS
cpemHero ooOmero oOpa3oBaHHs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS AMOLMOHAIBHBIA WHTEIIICKT,
Mpeoiaralouii copMUpPOBAHHOCTE:

CaMOCO3HaHUsl, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMUMATh CBOE IMOLMOHAIBHOE COCTOSHUE, BUICTD
HaIpaBIICHUsS Pa3BUTHS COOCTBEHHON AMOIMOHAIBHOM chephl, OBITH yBEpEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTDH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMIICHHE K JIOCTIDKEHUIO MU U YCIEXY, ONTHMH3M,
WHUIIUATHBHOCTh, YMEHUE JICHCTBOBATh HCXOJIS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAOIIEH CIOCOOHOCTh MOHUMATh AIMOLIMOHAIBHOE COCTOSIHUE IPYTHX, YYUTHIBATH €r0
MIPH OCYIIECTBICHUU OOLICHHSI, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKUBAHUIO;

COIIMAJILHBIX HABBIKOB, BKIIFOUYAIONINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTUMU JIOIABMH,
3a00THTBCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHL.

HNPEIMETHBIE PE3YJIBTATBI

K xonny oOyuenusi B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPa)kaThb
c(OPMHPOBAHHOCTD y O0YJAIOIINXCS YMEHUH:

JIEMOHCTPHUPOBATh HAa MPUMEPax poJib U MeCTO (PM3WKU B (OPMUPOBAHUU COBPEMEHHOUN HAYYIHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B TPAKTUUECKOH JeATeIbHOCTH JIIO/ICH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS U3YYEHHBIX (U3MUECKUX MOJeNell: MaTepuaibHas TOYKa,
WHEepIHaIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TeNo, WAeaJbHBIA ra3, MOAENU CTPOSHUS Ta3os,
KHUJIKOCTEH M TBEPIBIX TEJ, TOYCUHBIA AIEKTPUICCKUH 3apsi/i IPH PEIICHUH GU3HUISCKUX 3a/1a4;

pacrio3HaBaTh (pu3UUecKue SIBICHUS (ITPOILIECCH) U OOBICHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHYECKONH TEOpPHUH CTPOCHUS BEIIECTBA M DJJIEKTPOJUHAMHUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE TMaJeHHEe TeJ, ABUKEHHE MO OKPYKHOCTH,
WHEpIHs, B3auMoJieicTBUE Tell, MU(y3usi, OPOYHOBCKOE JBIIKEHUE, CTPOCHHE JKUIKOCTEH M TBEPIBIX
TeN, W3MCHEHHWE O00bEMa Teln MNpU HarpeBaHWUW (OXJIAKIACHHWH), TCIUIOBOC pPaBHOBECHE, HWCIApPCHHE,
KOHJICHCAIlMs, TUTaBJIEHUE, KPHUCTaUIM3allusl, KUIEHUe, BIaKHOCTh BO3/lyXa, TMOBBIIICHUE JABJICHUS Ta3a
MIPH €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXIY MapaMeTpamMH COCTOSHUS ra3a B W30IpoIleccax,
AIIEKTPHU3AIHNS Tell, B3aUMOICHCTBHIE 3aPs/I0B;

ONKCHIBATh MEXAaHWYECKOE JBI)KCHHE, WCIONB3ys (DU3NYECKUE BEIWYMHBI: KOOPIWHATA, ITyTh,
nepeMenieHne, CKOpOCTh, YCKOpPEHHe, Macca Tela, Cujla, UMIYIbC Tea, KUHETHYecKas »JHEeprus,
MOTEHIIUAIbHAS DHEPrus, MeXaHu4eckass padoTa, MEeXaHHMYeCKas MOIIHOCTh; MPHU OMHCAHWUU IMPABUIBHO
TPaKTOBaTh (DU3MUECKUN CMBICT HCIOJIB3YEeMBIX BEIUYHH, MX OOO3HAYCHWS W CIAWHHMIIBI, HAXOIWTh
(OpMYITBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUCCKYIO BEJTMYHUHY C IPYTHUMH BETUIHHAMU;

OMKCHIBATh W3YYCHHBIE TEIUIOBBIE CBOWMCTBA TEN U TEIJIOBBIE SIBIICHUS, WCHONB3Ys (pu3mveckue
BEJIMYMHBI: JaBIIEHUE Taza, TeMIepaTypa, CpPeaHss KUHETHYeCKas SHEpPTHsl XaOTHYECKOTO JBYIKEHUS
MOJIEKYJI, CPETHEKBaIpaTHIHAsI CKOPOCTh MOJICKYJI, KOJUYECTBO TEIIOTHI, BHYTPEHHSS dHEPrus, padora
raza, kKo3(h(GHUIMEeHT TOJIE3HOr0 JIEHCTBUS TEIJIOBOTO JBUTATENS; IMPU OMUCAHUM MPABUIBHO TPAKTOBATH
(bu3MYECKUH CMBICT HCHOJb3YEMbIX BEIWYMH, WX OOO3HAYCHHS] M EIUHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUHUHAM;



OIKCBIBATh U3yUYEHHBIE MIEKTPUUECKUE CBOMCTBA BEILECTBA U HJIEKTPUUYECKHE SBICHUS (IIPOLIECCHI),
UCTONB3Yysl (PU3NUECKHUE BETUUMHBL: AJIEKTPUUECKUH 3apsisl, SJEKTPUUECKOE MOJie, HANPHKEHHOCTH MOJI,
MOTEHIMAJ, Pa3HOCTh TOTCHLIMAIOB; IPU ONUCAHUM MPABUIBHO TPAKTOBATh (UIUUECKUN CMBICI
UCIOJb3yEeMbIX BEIMYUH, UX OOO3HAYEHMS U EJUHMILBI, yKa3blBaTh (POPMYJIbl, CBSI3bIBAIOIUE JAaHHYIO
(GU3NYECKyI0 BEJIMUYMHY C IPYTMMHU BEJIMYMHAMU;

aHaAM3UPOBaTh (PrU3MYECKHe MPOIECCHl U SIBICHUS, UCTIONB3YS (PU3UYECKUE 3aKOHBI W TMPUHIIMIIBL:
3aKkoH BcemupHoro tsarorenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUs] MEXAHUYECKOM 3HEPIUH,
3aKOH COXPAaHECHHs HMITYJbCa, NPUHUUI CYNEPIO3ULUN CWJI, NPUHLUUI PABHONPABUS HHEPLHMAIBHBIX
CUCTEM OTCYETA, MOJIEKYJIAPHO-KMHETHUYECKYI0 TEOPHUIO CTPOCHHUS BEILECTBA, Ia30BbIC 3aKOHBI, CBA3b
CpeaHel KMHETHYECKOW SHEPruH TEIJIOBOTO ABIKEHHS MOJIEKYN C aOCOJIOTHOM TEeMIepaTypoi, MmepBblit
3aKOH TEPMOJAMHAMHMKH, 3aKOH COXPAHECHMs JJIEKTPUYECKOrO 3apsAna, 3akoH KynoHa, mpu 3TOM pasnu4arb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHME M YCIOBUS (IpaHMIbI, 00JIACTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHHLMUIBI JCUCTBUS MAalIMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3ianyaTh yCIOBHs UX OE€30M1aCHOTO MCIIOIb30BaHMS B [IOBCEIHEBHON KU3HU;

BBIIOJIHATh  OKCHEPUMEHTHl IO MCCIEIOBAHHIO (U3UYECKUX SBICHUH U IPOLECCOB ¢
UCMOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX H3MEpPEHHH, Mpu 3ToM (QOpMyIupoBaTh NpolieMy/3azady U
TUIOTE3Y y4E€OHOI0 3KCIEpUMEHTa, COOMpPATh YCTAHOBKY M3 IPEIIOKEHHOIO 000pYJOBaHMsI, MPOBOIUTh
OIIBIT U (POPMYIMPOBATH BHIBObL;

OCYILECTBIIAATh NPSIMbIE M KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIMYMH, NPU 3TOM BBIOMpAThH
ONTUMAJIbHBIA CIIOCOO HW3MEPEHUsT M HUCHOJb30BAaTh M3BECTHBIE METO/Abl OLIGHKM MOTPEIIHOCTEN
U3MEPEHMU;

UCCJIEIOBaTh 3aBHCUMOCTH MeEXAy (U3MYECKMMHM BEJIMYMHAMU C MCIOJIb30BAHUEM IPSAMBIX
U3MEPEHUH, MpU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh Pe3yJbTaThbl MOJy4YCHHON 3aBUCUMOCTHU
(bu3n4ecKux BeJUYMH B BUJE TaOIUI] U IpaMKOB, AeIaTh BBIBOBI 10 pe3yJibTaTaM HUCCIIEI0BaHMS;

coOmoaTh IpaBuiaa O€30IACHOTO TpyAa INPH IPOBEACHUU HCCIECAOBAaHUN B pPaMKax ydeOHOro
OKCHEPUMEHTA, Yy4e€OHO-HCCIEIOBATENbCKOM M  IPOEKTHOM  JEATEIBHOCTH €  MCIOJIb30BaHHEM
M3MEPUTENBbHBIX YCTPOMCTB U 1TaOOPaTOPHOT0 00OPYAOBaHUS;

pelath pacuéTHbIE 33/1a4M C SIBHO 33JaHHON (pU3MUECKON MOJIENbIO, UCHIONb3Ys (PU3UUYECKHE 3aKOHBI
Y MIPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 337a4u BHIOMPATh (PU3HUECKYIO0 MOJIENb, BBIIEIATh (GU3NUECKUE
BEJIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€ pEelIeHMs], TPOBOAUTh PAcu€Thl U OLEHUBATh PEATbHOCTh
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh Ka4eCTBEHHBIE 3aJa4l: BBICTPANBATh JJOTNYECKU HEMPOTUBOPEUYHBYIO LIEMIOUKY PACCYKIEHUI
C OIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHUS,

UCIIOJIb30BaTh IpPHU PEIICHUH Y4YeOHBIX 3a/a4 COBpEMEHHble MH(OPMALMOHHBIE TEXHOJIOTUU JUIs
MIOUCKA, CTPYKTYPUPOBAHMS, HMHTEPIPETallMd W TPEACTaBICHUS Y4eOHOH U HayyHO-TOMYJSPHOM
uHpOpMallUY, TOJYYEHHOM W3 pa3IUYHBIX HCTOYHHUKOB, KPUTUYECKM AaHAIM3MPOBATH IOJydaeMyIo
nH(pOpMaILHIO;

IPUBOJIUTH HPUMEPHI BKJIAaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHMA MO (PU3MKE B MOBCEJHEBHOM KHU3HHM s oOecreueHHs
0€30MacHOCTH IpU OOpaLIEHUH ¢ TPUOOpPaMH U TEXHUYECKUMHU YCTPOICTBaMHU, JJIi COXPaHEHUS 310pOBbS
U COOJIIOZIEHHS] HOPM 9KOJIOTMYECKOT0 ITOBEIEHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyMIie C BHIMOJIHEHUEM PAa3IUYHBIX COLMAJIBHBIX POJIeH, MIIaHUPOBaTh paboTy IPyMIIbI,
palMoOHANIBHO PACHPENENATh O00S3aHHOCTH U IUIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CHTYallUsX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaX/J10r0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHNE pacCMaTpUBaeMOi PO OIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne K ara uudpoBbIie
Tema ypoka Bceer oHTpOIE IIpakTHyec A bp
n/n HbIe U3YYeHUs o0pa3oBaTe/ibHbIE
0 KHe padoThl
padoThbI pecypcsl
1 ®usuka — Hayka o npupoje. Hayunsie meToasl 1 bubnuorexa [JOK
MIO3HAHUS OKPYXKAFOIIETO MHUPa 04.09.2023  https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢pu3nku B GOpMHPOBAHUHT
2 COBPEMEHHOM i)a HO K(g I’;I/IHIi MUpa, B 1 bubmmorexa [JOK
P L P P 06.09.2023  https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JII0IeH
Mexanunueckoe nBuxeHue. OTHOCUTETHLHOCTD
3 MeXaHU4ecKoro ABmxeHus. [lepemerienne 1 bubmmorexa LIOK
P ’ 11.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHUE
4 PaBHOMEpHOE TPAMOJIMHEWHOE JBUYKEHUE. 1 bubnnorexka [JOK
Bx.xouTponb(15 MuH) 13.09.2023  https://m.edsoo.ru/ff0c3620
5) PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBH)KEHUE 1 bubmmorexa [JOK
yeKop P A 18.09.2023 = https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO 1 bubnmnorexa [JOK
MaaeHus 20.09.2023  https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe neuxenue. [[Buxenue 1 bubnnorexka [HOK
MaTepUaIbHONW TOUKH 10 OKPYKHOCTH 25.09.2023  https://m.edsoo.ru/ff0c3ada
[TpunIMn OTHOCHTENBHOCTH [ anmes.
8 WNuepuumanbHble cucteMsl oTcuera. [lepBbrit 1 bubmmorexa LIOK
' 27.09.2023  https://m.edsoo.ru/ff0c3be8
3ak0oH HbroToHa
9 Macca tena. Cuna. [Ipunuun cynepno3uuuu 1 bubnmnorexa [JOK
cui. Bropoii 3akon HeroTona mist 02.10.2023 @ https://m.edsoo.ru/ffOc3be8
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MaTEepUAIbHON TOYKHU

10 Tpetuii 3akon HeroTOHA /1719 MaTepHraibHbIX bubnuorexa [JOK
TOYEK 04.10.2023  https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TATOoTeHUs. Cuia TSKECTH. bubnmoreka [JOK
[TepBast kocMHuUecKasi CKOPOCTh 09.10.2023  https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 C .3 I'yka. B
I YHIpYTOCTH. SAKOH & yia. Bee Teld 11.10.2023 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgdunment tpenus. Cuna
13 cor OTiBJIeHI/Iﬂ i (11)/1(1) BLII/I)KGHI/II/II:) TeNa B bubmorexa HOK
P P 16.10.2023 = https://m.edsoo.ru/ffOc3f76
YKUJKOCTH WJTH Ta3e
[ToctynarensHOe U BpaliaTelbHOE ABIKEHUE
14 a0COJIIOTHO TBEPIOTO Tesia. MOMEHT CHITBI. bubnmnoreka [JOK
[1ne4o cunbl. YciaoBus paBHOBECUSI TBEPAOTO 18.10.2023  https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepuaibHBIX TOYeK. IMITynbe cuitbl. 3aKOH bubmorexa HOK
P ) Y ' 23.10.2023  https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITyNIbca. PeakTHBHOE BUKEHHE
Paborta u MmomrHOCTH critbl. KuneTndeckas
16 SHEPrusi MaTepuaabHON Touku. Teopema 00 bubmorexa HOK
P P o, Teop 25.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTHH
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPTHs YIPYyro AeGopMUPOBAHHOMN MPYKUHBI. bubnuorexa [JOK
[ToTentmanpHas YHEPTUS Tea BOIH3U 08.11.2023 @ https://m.edsoo.ru/ffOc461a
MOBEPXHOCTU 3eMITU
[ToTeHIMATBHBIC M HETIOTCHIIMAILHBIC CHITHI.
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C bubnmnoreka [JOK
M3MEHEHNEM MEXaHUYECKON IHEPTUU CHCTEMBI 13.11.2023  https://m.edsoo.ru/ff0c478c

TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTUHN



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnas pabota «VccienoBanue CBSI3U
paboThI CHIIBI C U3MEHEHUEM MEXaHUYECKOM
SHEPruu Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

15.11.2023

20

KonTtponsnast padora no teme «Kunemaruka.
Jlunamuka. 3aKOHbI COXPaHEHUSI B MEXAHUKE»

20.11.2023

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

21

22

23

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

Xapakrtep JBUKEHUS U B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpoeHHsI ra30B, JKUJIKOCTEN
1 TBEPJIBIX TEIl

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

22.11.2023

27.11.2023

29.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

24

25

26

TenmoBoe paBHOBecue. TemnepaTrypa u eé
n3mepenue. [lkana remneparyp Llenscus

Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETUYECKOW YHEPTUH IBUKEHUS MOJIEKYJI.
VYpasuenue Menzeneesa-Knaneiipona

04.12.2023

06.12.2023

11.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanmbToHa. ['a30BbIe 3aKOHBI

13.12.2023

28

29

JlaGopatopHas pabota «/ccnenoBanue
3aBHCUMOCTH MEXK]y TapaMeTpaMH COCTOSHHSI
pa3peKEeHHOTO Traza

H3onporieccsl B HICATBHOM ra3e U UX
rpaduyeckoe npeacTaBIeHNE

18.12.2023

20.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e
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BryTpeHHss dHeprus TepMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.

bubmuoreka [JOK

30 KonuyecTBo TemioTs! u pabota. BHyTpeHH s 25.12.2023  https://m.edsoo.ru/ff0c5952
SHEPrusi 0OJTHOATOMHOTO UJCAIBHOTO Ta3a
31 Buasl Tenonepenaun buGnnorexa LIOK
27.12.2023  https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonuuecTBo TEMIIOTHI py TEIIonepeaaye. bubmmorexa [JOK
AaGarseiii mporece 10.01.2024  https://m.edsoo.ru/ff0c5c36
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
IIPUMEHEHNE K U30IIpoLIeccam 15.01.2024  https://m.edsoo.ru/ffOc5efc
34 Heob6patumocts nporieccoB B mpupoze. Bropoit bubnuorexa [JOK
3aKOH TEPMOIMHAMUKHI 17.01.2024 | https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/I TernmoBoi MamHbI 29 01.2024 }P?t?fsj:llljr%r.r:(;?)groulllff 0c600a
36 Hukn Kapuo u ero KITJ{ 24.01.2024
37 DKoJjoru4eckue npoOIeMbl TEMII03HEPTETUKU 99.01.2024
38 O6o06matomuii ypok «MonekynspHas Qusnka. bubnmnorexa [JOK
OCHOBBI TEPMOTUHAMUKH 31.01.2024  https://m.edsoo.ru/ff0c6938
39 KonTtponbHas padota no teme «MomneKkynsipHas bubnnorexka [JOK
¢duznka. OCHOBBI TEPMOIMHAMHKI 05.02.2024  https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3zoBanue u kouaeHcauus. Vcnapenue bubnnorexka [JOK
U KUTIEHUE 07.02.2024  https://m.edsoo.ru/ff0c63b6
41 AOComIOTHAs M OTHOCUTEIbHAS BIAXKHOCTh bubnmnoreka [JOK
Bo3ayxa. HacelmenHnslil map 12.02.2024  https://m.edsoo.ru/ff0c64d8
42 Tsépnoe teno. Kpucrammmueckue u amopdusie bubmuoreka [IOK
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Tena. AHH30TPOITUS CBOMCTB KPUCTAILJIOB. 14.02.2024  https://m.edsoo.ru/ffOc65f0
Kunkue kpuctamisl. CoBpeMeHHbIE MaTepPHUAIIbI
43 [lnaBnenue u kpucTauM3anus. Y 1eabHast bubnnoreka [HOK
terutoTa masneHus. Cyonumanus 19.02.2024  https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 0% 0
DABHEHHe TEILIOBOro baratca 21.02.2024  https://m.edsoo.ru/ff0c6820
45 DrnekTpu3anus Tei. DIeKTpruieckui 3apsa. Jsa bubnuorexa [JOK
BH/JIA DJICKTPUYECKUX 3apsiIOB 26.02.2024  https://m.edsoo.ru/ffOc6bcc
46 IIpoBOIHMKH, TUATEKTPUKU U ITOTYTIPOBOIHUKH. bubnnoreka [JOK
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa 28.02.2024  https://m.edsoo.ru/ffOc6bcc
47 B3aumopeiictBue 3apsanoB. 3akoH Kyiona. bu6mmoreka [IOK
ToueuHslil 37EKTPUYECKUN 3apsij 04.03.2024  https://m.edsoo.ru/ffOc6ced
Hanpsok€HHOCTB 3JIEKTPHYECKOTO TIOJIS.
48 [TpuHIMT CynepIo3uITnu JEKTPUICCKIX bubmorexa LHOK
PRI CYTIEpROBHIPH SAEKID 06.03.2024  https://m.edsoo.ru/ffocedf2
nosnieit. JInnum HanpsHKEHHOCTH
49 Pabora cun anexTpocTaTuuecKoro moJs. bubnuoreka [IOK
ITorenmman. Pa3HocTh TOTEHIINAIOB 11.03.2024 | https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAIEKTPUKH B
50 3J'IpeKT iCTaTquI::KOM HOIJ)IC JusnexkTpudeckast bubmmorexa [JOK
P ’ P 13.03.2024  https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
. bubnuorexa [JOK
51 .K
Dmektpoéukocts. Korzercatop 18.03.2024  https://m.edsoo.ru/ff0c7126
59 DIeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
DHeprus 3apsKEeHHOr0 KOHAEHCaTopa 20.03.2024  https://m.edsoo.ru/ff0c72c0
JlaGopatopHas pabota "M3mepenue
33 )
ANEKTPOEMKOCTH KOHAEHcAaTopa" 03.04.2024
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
54
KOH/JIEHCATOPOB, KOMMMPOBAIBHOTO anmnapara, 08.04.2024
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CTpYHHOI0 IIpUHTEpA. DJIEKTPOCTaTUYECKAs
3amuTa. 3a3eMIICHHE IEKTPOIpruOopoB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosunsiii Tok. Cuiia Toka.
Hanpsokenne. Conpotusnenue. 3akoH Oma 1i1s
ydacTKa LHenu

10.04.2024

56

57

58

59

60

[TocnenoBarenbHOE, TApaLICIIBHOE, CMEIIAHHOE
COEIMHEHHUE MMPOBOAHUKOB. JIabopaTopHas
pabora «3yueHne cMEIaHHOTO COeIMHEHHUS
PE3UCTOPOB

PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

3akon OMa A5 OJTHOM (3aMKHYTOI)
aJIeKTpruecKoii nenu. KopoTkoe 3amMbIkaHue.
JlaGopatopHas pabota «3mepenue 2/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

ONEeKTpOHHAs IPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

DIIEeKTpUYECKUI TOK B Bakyyme. CBOMCTBA
AJIEKTPOHHBIX ITyYKOB

0.5

0.5

15.04.2024

17.04.2024

22.04.2024

24.04.2024

06.05.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

61

62

[ToympoBOTHUKH, X COOCTBEHHAS U
MpUMecCHasi MpoBOAUMOCTh. CBOICTBA p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

SJ'ICKTpI/ILIeCKI/Iﬁ TOK B PaCTBOpAX U paciuiaBax
SJICKTPOJINTOB. 3JIGKTpO.HI/ITI/I‘-IeCKa$I

08.05.2024

13.05.2024

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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JTUCCOIMAIUA. DIIEKTPOIIU3

DJIEKTpUYECKUH TOK B razax. CaMmoCTOsITENbHbIN

63 A HECAMOCTOATEIBHBIN pa3psia. Monuus 1 Bubmaorexa ITOK
PaspAn. ' 15.05.2024  https://m.edsoo.ru/ffOc84ae
ITmazma
DeKTprYecKue MpHOOPhl U YCTPOMCTBA U UX
64 [IpaKTH4YeCKOe ITpuMeHeHue. [IpaBuiia TEXHUKHA 1 Bubmaorexa ITOK
P P P 20.05.2024  https://m.edsoo.ru/ff0c86fc
0€e30I1aCHOCTH
. bubnuorexa [JOK
65 Obodmaiomui ypox «MEKTpOMHAMUK 1 22.05.2024  https://m.edsoo.ru/ff0c88be
KonTtponpsHas pabora o Teme
66 «Inexrpocraruka. [1oCTOSHHBIN 3IEKTPUUECKUI 1 Bubmorexa ITOK
p ’ p https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B Pa3JIMYHBIX CPEIax»
67 PeseprHblit ypok. KoHTponbHas paboTa 1o Teme 1 bubmuorexa [JOK
"DnexkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6o0maronuii ypok mno 1 bubmmorexa [IOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®usuka 10xi1./ Makumes I'.51., ByxosueB b.b., Corcknii H.H. nox
penakumeii [lappentbeBoii H.A., akiiuoHepHoe 00111eCTBO U31aTeJIbLCTBO

«IIpocBeienue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://www.fizika.ru - snekTpoHHbIC YUeOHUKHU TI0 (HU3UKE.

2. http://class-fizika.narod.ru - uaTepecHbIe MaTepHaiIbl K ypoKaM (PU3HMKH [0 TEMaM; TECTHI 10
TeMaM; HaTJISITHBIE M/M MOCOOHS K YPOKaM.

3. http://fizika-class.narod.ru - BumeoonsITe Ha ypoKax.

4. http://www.openclass.ru - g poseie 00pa3oBaTebHBIC PECYPCHI.

5. http://www.proshkolu.ru - 6ubnuoreka — Bc€ mo npeamery «Duznkay.
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