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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CPEIHETO OOIIEero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yuéToM deaepaabHOn
paboueil mporpaMMbl BOCIIUTaHUS M KOHIENIINY TpenoaBanus yuyeonoro npeamera «Pusznkay» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaausyloolMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydyenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peaU3allid MEXIPEIMETHbIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yJbTaThl OCBOCHMSI Kypca (PU3MKH: TMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma no ¢pusmKe BKIIOYAET:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cozepxaHue yueOHoro npeamera «Pu3nka» 1o rojgaM o0ydeHusl.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyas B KaueCTBE y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
pUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEepreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHs HOBBIX MaTEpUaoOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIaJ B (GOPMUpPOBaHHE
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa 0Oydaromuxcs, B (popMHUpOBaHUE YMEHUN NPUMEHSTh
HAYYHBI METOJ1 TO3HAHUSI PU BBHIMOJIHEHUN UMU YUEOHBIX UCCIIEeI0OBaHUI.

B ocHOBY kypca (pu3uku 1751 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3zesioB (PM3HMKHU, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
noTeHIMana (U3NIecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU NTPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
HNOCBALIEHHBIX JKOJIOIMYECKMM Mpo0OjeMaM COBPEMEHHOCTH, KOTOPBHIE CBSI3aHbl C Pa3sBUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYy>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GOpMUPOBAaHHE MPEACTABICHUI O CTPYKTYpe HOCTPOCHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucTteMHO-IeTEIbHOCTHBIN MOJIX0A B Kypce (PU3MKH peaTu3yeTcs MPekIe BCEero 3a cuér
OpraHHu3ay IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX PaboT, KOTOpBIE B MporpaMme MO0 (PU3NKE OOBEIUHEHBI B OOMIMIA CIHCOK
YUYEHUYECKUX MPAKTHYECKHX paboT. BrimeneHue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCA YYaCTHHKaMH 00pa3oBaTEIbHOTO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAHKS U OCHaIeHHus kKabuHeta (usuku. Ilpu sToM
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE yAENsSeTCs PELICHUI0 Pacu€THBIX U KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zela Kypca,
TaK M MHTETpUpYs 3HAHUSA M3 PA3HBIX pazfenioB. J[is KauecTBEHHBIX 3a/lay MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PU3MYECKUX SBICHMM W TPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MUYECKOW MOJENTu s CUTYyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepuabHO-TEXHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi YpOBEHb Kypca (U3UKH Ha YPOBHE CPEAHETO OOIIIETO
00pa3oBaHMs JODKEH M3y4aTbCs B YCIOBUSX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-Hay4YHOro nukia. B kabunere dusuku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE [UIS BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3KUKe yUYeHUYECKUX MPaKTHUECKUX padoT U IEMOHCTPAIIMIOHHOE 000pYJOBaHHUE.
JleMoHCTpanioHHOE  000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIAIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYuBaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsl MCCIEIOBAHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
AMIOUPUYECKUX U QYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHI.
JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOeCleyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKThI JIaOOpaTOPHOro OO0OpYyNOBaHMS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4Y€HUST (GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:
e (dopMupoBaHHEe HHTEpECca M CTPEMJICHUS OOYYAIOUIMXCS K HAyYHOMY H3YUEHHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM MeETOAE TMO3HaHUs U (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPY’KAIOLUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa M3yYeHUsS OCHOB CTPOCHHS
MaTepuH U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHHEe YMEHHUI OOBACHATD SBJICHUS C UCIIONIb30BaHUEM (PU3UUECKUX 3HAHUN U
Hay4HbIX JI0KA3aTENIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Ienell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B IpoIecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJIIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(GU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKHE 3HAHUS Jid OOBSICHEHHS
buznyecKkux SBJICHWM B NPUPOJAE U JIA NPUHATHS NPAKTHUUECKUX PpEUICHHH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pENICHHS PAa3IMYHBIX 3aJad C SBHO 3aJaHHON (u3mveckon
MOJIEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/jaHne (pr3nIecKoi MOIeNH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUA HA OKPYKAIOLIYIO CPENLY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIFHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOM
JIEATEIIbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi YpOBEHb) Ha ypOBHE CpEAHEro oOILIero oOpa3oBaHUS
orBouTcs 68 wacos: B 10 kiracce — 68 gacoB (2 gaca B HEJIEIIO).

[Tpennaraemslii B mporpamme no (pusuke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JejaeT BbIOOp MpoBeAeHUs 1a0opaTOpHbIX paldoT U
OTBITOB C YUYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yUYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOHN AESATEIbHOCTH JIOJIEH.

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

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBmwkeHUE. OTHOCUTENBHOCTh MeXaHudeckoro BmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMelieHul u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe nBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHueliHoe naBMxeHUe. J[BH)KeHHME MaTepuaibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, TMHENHas ckopocTs. [lepuoa n yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOPEHHUE.

TexHu4eckue ycTpocTBa U MPaKTUUYECKOE MPUMEHEHHE: CIIUIOMETD, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIC TIEPEeIAYn.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY MyTSAMU, PONMACHHBIMH TEJIOM 3a MOCJIE10BaTEIbHbIE

paBHBIE TPOMEXKYTKH BPEMEHH IMPH PAaBHOYCKOPEHHOM JBM)KEHUU C HAYaJbHOM CKOPOCTHIO,
PaBHO HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.
N3yuenue nBMKEHUS Teja, OPOIICHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [71s1 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenust (okosi, CKoJIbXeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cuma
TPEHUSI CKOJIbXKEHUsI U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TIPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuuyeckue YCTpOHCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOJIIMIHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOIbEME U NaJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAKOIIMX B IPYXXHHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOILEr0 OCh BPAIlCHHMS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenunanbHas sHeprus. [loTeHnnanbHas 3Heprus ynpyro aAeopMUpOBaHHOM MPY>KUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C U3MCHEHHUEM MEXAHWYECKON SHEpruu Tena Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe nsuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIAKOCTENW U TBEPABIX TEJl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YypaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON Teopuu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B H1€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mNpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpaguu MOJIEKYJ
OPraHUYECKUX COCTUHECHUH.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mognens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOTY JABJICHHS ra3a HA CTEHKHU COCyJa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACAIbHOTO ra3a, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHAaThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEMH.

HccenenoBanue 3aBUCUMOCTH MEKly TapaMeTpaMU COCTOSIHUS Pa3peKeHHOT 0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuueckass cucTeMa. BHYTpeHHss 3HEpPrusi TEPMOAMHAMHYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOAaTOMHOTO
WJEANBHOTO0 ra3a. Busl Tennonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyYEeHHE. Y IeIbHas
TEIUI0EMKOCTH BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHenue
NEPBOro 3aKOHA TEPMOAMHAMHUKH K H30MpolieccaM. [ 'papuueckast uHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IL.

Tennobie MamuHbl. [IpuHIUIBL KefcTBUS TEIOBBIX MamuH. [Ipeobpa3zoBanus sHEprun B
TerIoBBIX MamuHax. Koadduuuent nonesnoro neiicrsus Temaosoit mamuubl. L{ukna Kaprao u ero
KO3 PUITMEHT TI0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUWE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHHH pPalOOTHI: BBUIET MPOOKH U3
OyTBUIKH TIOJ] IEHCTBUEM CIKATOTO BO3yXa, HAarpeBaHue dupa B JaTYHHOU TPyOKe MyTEM TPEHUS
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIsS BHYTPEHHETO CTOPAaHUsS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHue yaenbHOM Term10EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIOKHOCTh BO3/1yXa. HacelmeHHblid map. YaenpHas TEIUioTa mapooOpazoBaHHsA. 3aBHCUMOCTh
TEMIEPATYPbl KUTIEHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOIUH MOJYUCHUA COBPEMCHHBIX MATCPHUAJIOB, B TOM YHUCJIC HAHOMATCPHAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3IyXaA.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHIA BIEKTPUYECKHX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKH U IOTYPOBOIHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/ia.

B3aumoneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  snekTpUyecKui  3apsa.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuu
AIIEKTPUYECKUX MoJiel. JIMHUN HanpsKEHHOCTH SJIEKTPUUECKOTO TOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. [IndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHu4eckue yCTpoWCTBA M MPAKTHYECKOE NPUMEHEHHUE: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIH IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmozelicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JW3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTB JIEKTPOEMKOCTH TUNIOCKOTO KOHJEHCATOpa OT IUIOIIA/I IJIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3IEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOYHUKH TOKa.
Cwuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COETMHEHNE TPOBOAHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOMHOCTD 3JEKTPUYECKOTO TOKa.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTO#) anekTpudeckoii enu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTH CONIPOTHUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TPUMECHas MPOBOAMMOCTh MOIYIPOBOIHUKOB.
CsoiicTBa p—Nn-nepexona. [lomynpoBoIHUKOBbBIE TPUOOPBHI.

ONEeKTpUYeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Juccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4eckue ycTpoicTBa U MPaKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKYyMHBIM JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IEKTpOABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHMYECKOTO
AJIEMEHTAa U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psig ¥ IPOBOAUMOCTb BO3yXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 31eKTpoABHXKYIIEH CHIIBI HCTOYHUKA TOKA M €M0 BHYTPEHHETO COPOTUBIICHUSI.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJePKATEIBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHWOJOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YPaBHEHHUM, TMHEWHAs QyHKIHS, apadoina, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTaHTeHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbI U HMX MPOEKIMU HAa OCHU KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IABIKEHHE B JKUBOW mpupoje, mudysusi, 0CMOC, TEIUI000OMEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEJN, XUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCTIONB30BAaHUEM MEXaHU3MOB, YUET TPCHHUS B
TE€XHHMKE, MOJIIUIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHUS HMITyJIbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH MOyYeHUsI COBPEMEHHBIX MaTEepPHAlIOB, B TOM UHCIIE
HAaHOMAaTepHalioB, ¥  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TpPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE PUOOPHI, TaTbBAHUKA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yJbTAaThl OCBOEHHs yueOHOro mpenmera «DHu3MKa» TOIDKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXXIEeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM ILIEHHOCTSAM POCCHICKOTO  OOIIecTBa,
pacmMpeHue XU3HEHHOTO OIbITa M OIbITA JIESATEIBHOCTH B IPOIECCE PEaTn3allii OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMUPOBAHHOCTh TPAXKIAHCKON TO3MIMHM  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHICKOTO O0IIECTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aliy;

YMEHHE B3aWMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX/1aHCKOW UAEHTUYHOCTH, IaTPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHUs, ODUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOHUYHUBOTO Oy IyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

MHTEpEC K Pa3InYHbIM cpepaM npodeccHoHaNbHOM 1eATeIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (UBMKONH W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun u
peann30BBIBATh COOCTBEHHBIC )KU3HEHHbIC TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHMSA:

C(OPMUPOBAHHOCTh IKOJOTMYECKOH KYyJIbTYPhl, OCO3HAHHME TJIOOANIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPY KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacHIMpeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOM HAINpaBJIEHHOCTM Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHU3HMKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOU JIEATEIbHOCTH, TOTOBHOCTh B IMPOIIECCE M3YUCHUS (PU3HKU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIbCKYIO ACSITSIIBHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE yHHBePCAJIbHbIE yUeOHbIE TeiiCTBUS
Ba3oBbie Jiornueckue JAeiicTBUs:

CaMOCTOSITENILHO (POPMYJTMpPOBaTh M aKTyalIM3HPOBATH MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENENIATh 1ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMAaTPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHHS MPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIONTUXCS MaTepUaTbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJVMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TOHSITHSIMH W METOAaMu (pu3uvecKoi
HayKH;

BJIQ/IETh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKOM U MPOEKTHON AEATEIHHOCTH B 00JacTu
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CUTYAIUSAX, B TOM YHCIIE TIPU CO3TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATH
TUIIOTE3y €€ pelIeHus, HaXOIUTh apTYMEHTHI JUTS J0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUsI 3a/1a4H Pe3yIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (pOpMyIIMpOBaTH COOCTBEHHBIC 33]]a4l B 00pa30BATEIBHO IESITEILHOCTH, B TOM
qrClie TIPU U3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCcTh KU3HEISITEILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIE TIOIXObI ¥ PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYLIECTBJISATh IOWCK, aHaJlu3, CHUCTEeMATH3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3zHauYeHUs HHPOPMALIUH U 1IeJIEBOW ay TUTOPHH, BBIOUPAsi ONTUMAIIbHYIO (pOpMy IIpeCTaBICHHUS
U BU3YaIH3aIlIH.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JCSATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEHN Ka)KOr'0 4jIeHa KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHU30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJaJla U KaXJIOT0 YYaCTHUKA KOMaH/bl B OOLIUIl pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATEIbHYIO JEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEUIeHHs] Pacu€THBIX M KayeCTBEHHBIX 3ajJad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;
JienaTh OCO3HAHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, Opath Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYAUIIMH B 00J1aCTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYpHBIH YPOBEHD.
CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIEITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporiecce 4OCTHKEHMS TNYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MTPOTPAMMEI 110 (DU3HKE IS
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arolUXCs COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOU SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OIMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEW CTPEMIJIEHHE K JOCTHIKEHMIO LENH M YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE ApYTHX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHUS C JPYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B NMPaKTUYECKOU
JIeITEeILHOCTH JIIOACH;

YUUTBHIBaTh TPAHMIBI TNPUMEHEHUS H3YUYEHHBIX (U3MUECKUX Mojenel: MaTephabHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJIO, WACANBHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBYDKEHUE 110 OKPY>KHOCTHU, UHEPLIUS, B3aUMOAEUCTBHE Tell, Tu(dy3Hsi, OpOyHOBCKOE JBUKEHUE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tell IpU HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBA3b
MEXIy IapaMeTpaMu COCTOSHHMs ra3a B H30IpoLeccax, dJIEKTpU3auus Tejl, B3aUMOICHCTBHE
3aps/0B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMILYJIbC Tella, KHHETUYeCcKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
OMKMCAHUU MPABUIHLHO TPAKTOBATH (PU3NUYECKUI CMBICIT HCIIOIb3YyEMbIX BEJTMUMH, UX 0003HAUCHUS
U eIMHULI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIUE JaHHYI (U3UYECKYIO BEIUYUHY C APYTUMU
BEJIMYUHAMU;

ONHKCHIBATh W3yUCHHBIC TEIUIOBBIE CBOWCTBA TEM M TEIUIOBBIC SBJICHUS, HCIIONB3YS
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBWXKEHUS MOJIEKYJ, CPEJHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3yEMbIX BEITMYHH,
uX O0003HAYEHUS M EIUHHIIBI, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIIME MJaHHYIO (DU3HMUECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

OIKCHIBATh M3YYCHHBIC JJCKTPUYECKHE CBOIMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, PAa3sHOCTh MOTEHUHUANOB; TpPU OINKCAHUU MPABUIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3Yys (hU3MYecKHe 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTUH, 3aKOH COXPaHEHHs UMITYJIbCa, MPUHIIUI CYNEPIO3ULIMN CHUII, TIPUHITUT
PaBHOIPABHS MHEPIHATBHBIX CHCTEM OTCUETA, MOJIEKYIISPHO-KHHETHIECKYIO TEOPUIO CTPOSHHS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTrHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJT ¢ aOCONIIOTHOM TeMmIlepaTypoi, MepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KyJioHa, pu 3TOM pa3iuyarh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX yYCTPOMCTB;
pas3inyarh yciaoBUs UX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBIMOJIHATh SKCIEPUMEHTHI I10 HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M MPOLECCOB C
UCTIOIb30BAaHUEM TPSAMBIX W KOCBEHHBIX W3MEPEHWH, Tpu OTOM  (POPMYIHPOBATH
npoOeMy/3aiady 1 TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/I0KEHHOTO
000pyA0BaHUs, TPOBOJAUTD OMBIT U POPMYITUPOBATH BHIBOIBL;

OCYILECTBIISATh MPSIMBIE U KOCBEHHBIE M3MEpPEeHHUS (UIUUYECKUX BEIUYHH, NPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCHMOCTH MEXKIY (PM3MUECKUMU BEIMUYUHAME C UCTIOTB30BAHUEM MPSMBIX
U3MEpPEHUI, TPU 3TOM KOHCTPYHUPOBaTh YCTAHOBKY, (PUKCHpPOBATH pe3ylbTaThl MOTYyYEHHOU
3aBUCUMOCTH (DM3MYECKHX BEITMYWH B BUE TaOIHII ¥ TpauKOB, JeTaTh BEIBOJBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUS,

coOmoaTh mMpaBuia 0O€30MacHOr0 TpyJAa MpU TMPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAlIM3a YCIOBHS 3a/1a4dl BEIOMpATh (U3UUYECKYIO
MO/JIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE IS €€ pelIeHHUS,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO ILIETIOUYKY
paccyXKIeHHU ¢ OOPOH HAa N3yYEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHS,

UCTIOJIb30BAaTh MPU pEIIeHUH Y4eOHBIX 33]]a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HMHTEPIPETALUU M MpPEICTaBICHHUS Y4yeOHOM M Hay4dHO-
HOIYJIIPHOIM MH(OPMALUK, TOJTy4€HHO! U3 pa3IMYHbIX HCTOYHUKOB, KpUTUUYECKH aHAIU3UPOBATh
noJy4aeMyro uH(opMaImio;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUS IO (PU3HKE B TOBCEHEBHOM KU3HHU Ul 00ecrieueHs
0€301acHOCTH MpU O0pAIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3/10pOBbs U COOTIOACHUSI HOPM KOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaOILEH CPEE;

paboTaTh B IPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIEH, IIaHUPOBaTh paboTy
IpyNIbl, palUOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 kiacce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMILBl TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4eyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHHUK CBETA, siIepHasi MOJIeIb aTOMa, HyKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa MPHU pelIeHUH (PU3NUECKUX 3ajay;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, DJIEKTPHUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIas CUIA,
paboTa TOKa, NpPHU ONUCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICI HCIIOIB3YyEMbIX
BEIMYMH, WX OO0O3HAUYEHUS U EIWHMIBI, YKa3bIBaTb (OPMYJIbI, CBS3BIBAIOUIME JaHHYIO
(pU3HUECKyI0 BENNYMHY C IPYTUMHU BEINYNHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBL: TIPU OMMCAHUU MIPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI UCIOJIB3YyEMbIX BEIUYHH,
uX 0003HAUEHUS M €IUHMIIBI, YKa3bIBaTh (OPMYJIbl, CBS3BIBAIOIIME aHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETMYMHAMU, BBIUUCIISTH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3YsS (U3NYECKHE 3aKOHBI U
OpUHLIMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MMAPAIEIBHOIO COEIMHEHUS
IIPOBOAHMKOB, 3aK0H /[)xoyns—JIeHna, 3aKk0H COXpaHEHUs SHEPTUH, 3aKOH COXPAaHEHUS UMITyJIbCa,
3aKOH COXPAHEHHUS AJIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHMsI MAacCOBOIO YHCIA, MOCTYJaThl
bopa, 3akoH palnoakTUBHOIO pacnajia, Ipyu TOM pa3inyaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKOe BHIPAKEHHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

BBINOJIHATh SKCIEPUMEHTHI IO HCCIICAOBAHHIO (DPU3MUYECKUX SBJIECHUH U IPOLIECCOB C
UCIONBb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEPEHUil: mnpu 3ToM  (OpPMYyIHPOBATh
npo0eMy/3aady 1 TUIIOTE3Y YUeOHOTO SKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPE/TI0KEHHOTO
000py10BaHUs, IPOBOAMTH OIBIT U (POPMYJIHUPOBATH BHIBOJIBI;



OCYILECTBIIATh MpPSIMBIE U KOCBEHHBIE H3MEPEHHs (PU3UUECKUX BEJIWYMH, NPH ITOM
BbIOMpaTh ONTUMAJIbHBI CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObI OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUI:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yibTaThl MOJyYEHHON 3aBHCHMOCTH
¢u3nueckux BeIMYMH B BUAEC TabmMI W TpaduKoOB, [enaTh BBIBOABI IO pe3yjbTaTaM
UCCIIEJOBAHNS;

cobuoiaTh IpaBuia 0O€30MacCHOr0 TpyJAa IpU IMPOBEIEHUM HCCIEAOBAaHUI B paMKax
y4eOHOIr0 OSKCIIEPUMEHTa, Y4eOHO-HCCIIE0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO 000PYIOBAHUS;

pemiath pacu€THble 3aJayd C SBHO 33JaHHOM (PU3MYECKOH MOJIENbI0, HCIOIb3Ys
¢du3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJIU3a yCJIOBHS 3a7audl BEIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HaUCHHs (PU3MYeCcKOl BEIIMYHHEI,

pelmaTh KadyeCTBEHHBIC 3a/aud: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO IIENOYKY
paccy’KIeHUI ¢ ONOPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SABJICHUS;

UCIIOJIb30BaTh MIPU pEeIIeHUH YUeOHBIX 3a]ja4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUPOBaHHUS, WHTEPIPETALUU W TNPEJCTaBICHUS Yy4yeOHOW U Hay4yHO-
HOITYJIIPHOM MH(DOPMAITUH, TOJTyYeHHON U3 Pa3INYHBIX HCTOYHUKOB, KDUTUYECKH aHAITM3HPOBAThH
HoJy4yaeMyro UH(opMaIuo;

OOBSICHATH NPUHIUIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3anyaTh
yCIIOBUS UX 0€30IaCHOTO UCIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyO€KHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCEHEBHOM )KU3HHU JUIs 0OecTiedeHus
0€30MacHOCTH IPpU OOpAIEHUH ¢ MTPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, JJIsi COXPAaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHNUS B OKPYIKaIOIIEH Cpenie;

paboTaTh B IPpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJIeH, IUIaHUPOBATh paboTy
IpYyNIbI, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIIBHOCTH B
HECTAaHJAPTHBIX CUTYalMAX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaKJIOTO U3 YYaCTHUKOB I'DYIIIBI B
pelleHne paccMaTpuBaeMOi IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/t Konrposbnsie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O O3HAHUS 2 brbmmorexa LIOK
' ARLHEY https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6 1 1 htI/tIpSJ,I:I;I/?nT.GeI:jzc])JC;).ru 17541072
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOMHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuoteka [IOK

®a3oBbIC nepexoanl

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubnunorexa LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3lIMUHBIX CpPeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
N Koanuecrso yacos D1eKTpoHHbIe HUPPOBLIE
. Tema ypoka Beero Kourpoabusie IlpakTuueckue  00pasoBaTesibHbIE
padoThbI padoThbI pecypcnl
1 ®dusuka — Hayka o npupoje. Hayunsie MmeToasl 1 bubmuorexa [{OK
MO3HaHMSI OKPYIKAFOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usuku B hopMupoBaHUU
2 COBPEMEHHOM (flzayqﬂoﬁ K(szT)HHIi MHpa, B 1 bubmroreia LIOK
. . https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JESITeNbHOCTHU JTIOACH
Mexanudeckoe apmxeHue. OTHOCUTEIbHOCTh
3 MexaHI/I‘leCKOFOI,IHBI/IX(eHI/I}I. [Tepememenue 1 Bubmmorexa HOK
’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHNE 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE PSIMOJIMHEMHOE ABUKEHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe majieHue. Y cKopeHue CBOOOIHOTO 1 bubmuoreka [IOK
HaJeHUs https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe nBuxkeHue. /[BrxeHne 1 bubmmnoreka HOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHiun oTHOCUTENBHOCTH [ anumnes.
8 I/Iiep;lﬂanbmﬂe cucreMsl orcuera. [lepsaiii 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.
. . bubmuoteka [IOK
9 Bropoii 3akon HeroToHa 117151 MaTepralibHOM 1

TOYKHU

https://m.edsoo.ru/ffOc3be8
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Tpernii 3akoH HbIOTOHA [U1s1 MaTEpHAIIBHBIX

bubnunoreka LIOK

10 TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKkoH BCeMUPHOTO TsAroTeHust. Cuna TSHKECTH. bubmmoreka [JOK
[TepBasi kocMu4ecKasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bub6nmoreka [IOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koadduument tpenus. Cuia
13 COHpOTEIBJ‘IeHI/ISI H[?I)/Iq),HBI/DKeHI/II/E) TeNa B KUAKOCTU bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
WM Ta3e
[TocTynarenbHOE U BpanaTesibHOE JBUKEHUE
14 a0COFOTHO TBEPIOTO Tesla. MOMEHT CHITBI. bubmmoreka [JOK
[Tiedo cuitbl. YcioBust paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc MaTepraabHOM TOYKH, CHCTEMEI
15 MaTezHaanprToqu. Nmnynbe cunbl. 3aKoH Bubmmorexa HOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTUBHOE JIBIKEHUE
PaGota u mourHOoCTh cuibl. Kunetnueckas
16 JHEprus MaTI;;I/IaJILHOI/IW Touku. Teopema 00 bubmmorexa LOK
o https://m.edsoo.ru/ff0c4502
W3MEHCHUN KHHETUIECCKOW dYHEPTUU
[TorenuuanpHas sueprus. [loreHnmanbpHas
17 SHEPTUs Yynpyro aehOpMHUPOBAHHOMN MPY>KUHBI. bubnnorexa [JOK
[TorenmuanbHas SHEPTrHs Telia BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMIN
[ToTeHnManbHbIe U HETOTEHITUAIBHBIE CUJTIBL.
18 CBsi3b paOOTHI HEMOTEHIMATBLHBIX CHII C bubmmoreka [JOK

H3MEHEHHEM MEXaHMYeCKOi 9HEPTHUU CUCTCMbI
Ten. 3aKOoH COXpaHCHUA MEXaHH4YeCKOM SHEpPTUn

https://m.edsoo.ru/ff0c478c
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Jlaboparopnas padota «lccienoBanue CBSI3U
paboThI CHJIBI ¢ U3MEHEHHEM MEXaHHUUYECKOM

19 SHEPIUH TeJla Ha IPUMEPE PaCTHKEHUS
PE3UHOBOTO KXI'yTa»
20 Konrponsnas padora no reme «Kunemaruka. Bbu6mmoteka [JOK
Jlnnamuka. 3aKOHBI COXPAHEHHSI B MEXaHUKE)» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
21 KMHETUYECKON TEOPUHU. BpOYH}(])BCiOG JBUKCHUE. Bubmmorexa HOK
https://m.edsoo.ru/ffOc4dc2
Huddys3us
XapakTep ABUKEHUS U B3aUMOJCHCTBUS YaCTHI]
22 BelecTBa. Mozenu CTpoeHus Ta30B, )KUIKOCTEH
U TBEPJIBIX TEIl
23 Macca monekyi. KonuuecTBo BemiecTsa.
[TocTostHHas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus
o5 Wneanensiii raz B MKT. OcHOBHOE ypaBHEHHE bubmuoteka [IOK
MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHast TeMIiepaTypa Kak Mepa cpeaHei
26 KUHETHYECKOMN 3Hepf")I/II/Iy,ZI[)BI/I>KeHI/I}IpMOerIiIYJI. bubmmorexa LOK
N https://m.edsoo.ru/ff0c511e
VYpaBuenue MeHneneeBa-Kinanelipona
27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
Jlaboparopnas pabota «lccrnenoanue
28 3aBUCUMOCTH MEXIy apaMeTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 H3onporiecchl B n1eabHOM ras3e u ux bubnunoreka LIOK

rpaduueckoe mpecTaBIeHue

https://m.edsoo.ru/ff0c570e
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BHyTpeHHss dHeprus TepMOJUHAMUYECKON
CHCTEMBI U c11ocoObl €€ n3MeHeHus. KomuuecTBo

bu6nmoreka [IOK

30 TEILUIOTHI ¥ paboTa. BHYTpEHHSS SHEPIHs https://m.edsoo.ru/ff0c5952
OJTHOATOMHOTO UCaTbHOTO ra3a
31 Buasl Tennonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
B e
iporece https://m.edsoo.ru/ff0c5¢c36
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnnoreka [JOK
[PUMEHEHHE K H30IMPOIIECcaM https://m.edsoo.ru/ffOc5efc
34 HeoGpaTumocTs mporeccoB B npupoae. Bropoit Bbu6mmoteka [JOK
3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TernnoBoi MalnHbI ﬁgg:jﬁé;ii?’ﬁ/ﬁoc 600a
36 Huxn Kapno u ero KIT/{
37 DKoJoru4eckue npoOaeMbl TEMIIO3HEPTETUKH
38 O6o6maromuit ypok «MomnekymsipHas (hu3uka. bubnnorexa [JOK
OCHOBBI TEPMOTUHAMUKI) https://m.edso0.ru/ff0c6938
39 KonTponbhas padota no teme «MosekynspHas bubmmoreka HOK
¢du3uka. OCHOBBI TEPMOJMHAMHKIDY https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u konaeHcauus. Mcnapenue u bubmmnoreka HOK
KUTICHHE https://m.edsoo.ru/ff0c63b6
41 AOComOTHAS U OTHOCHUTEJIbHAS BIAYKHOCTD bubmmoreka [JOK
BO3ayxa. HachImeHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u amopQHsbie
42 TeJI:.HAHmOTporE/m CBOIICTB KpI/ICTaJIJ'IOII:.(b bubmorexa LIOK

)KI/I,[[KI/IC KpucCTalJlbl. COBpCMeHHLIe MaTepuraibl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43 [InaBnenue u xpucraumsanus. Y qenbHas Bu6mumorexa [JOK
terutoTa miasiacHus. CyomuMarus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOTO OamaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DJieKTpu3anus Teil. DJIeKTpUIeCcKui 3apsa. [Isa bubmuorexa [IOK
BH/Ia DJIIEKTPHUCCKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
46 [IpoBOAHMKY, TUANEKTPUKH U IOJYIPOBOJIHUKH. Bbu6mumotexa [JOK
3aKOH COXpaHECHHUS DIICKTPUYECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 BsaumonerictBue 3apsiioB. 3akoH Kynona. Bbu6mmoteka [JOK
ToueuHblil 37€KTpUYCCKUN 3apsi https://m.edsoo.ru/ff0c6ces
Hanps:k€HHOCTD 3J€KTPUYECKOTO MOJIS.
48 Hpnim/m cynepnosnulfn ANEKTPUUYECKUX TMOJICH. bubmmorexa LIOK
- https://m.edsoo.ru/ff0c6df2
Jluaun HanpsKEHHOCTU
49 PaboTa cuit aeKTpoCcTaTuYecKoro moJs. Bbu6mmoteka [JOK
IMoreHuuan. Pa3HOCTh MOTEHIMAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHUKHN M TUIICKTPUKH B
50 SHI)GKTPJ(I)CTaTI/I‘-IGjICKOM noljie. JwsnexTpudeckas bubnuorexa LOK
https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
51 OnexrpoémkocTs. Konnencarop Bubmmorexa IOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOTO KOHAEHCATOPA. bubnmnorexa [JOK
52
DHeprus 3apsHKEHHOTO KOHIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMPOBAILHOTO anmapara,

CTPYWHOTO MPHHTEPA. DIEKTPOCTATHIECKAS
3amuTa. 3a3eMIIeHHEe FIEKTPOpudopoB
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55

DNEeKTpUUECKU TOK, YCIIOBUS €TI0
cymiectBoBaHus. [locrosaunsblil Tok. Crita ToKa.
Hanpsioxenue. Conporusienue. 3akod Oma st
y4acTKa Lenu

56

[TocnenoBarenbHOE, TapaIEIbHOE, CMEIIAHHOE
COeIMHEHUE MPOBOAHUKOB. JlabopaTopHas
pabota «/3y4yeHne CMeIaHHOTO COCTMHEHHS
PE3UCTOPOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxxoyns-Jlenna

3akon OMa i MOJIHOM (3aMKHYTOH)
anieKTprueckoil nenu. Kopotkoe 3amMbIkaHUeE.
Jlaboparopuas padora «M3mepenue DJ1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

OneKTpOHHAs IPOBOANMOCTD TBEPABIX METAJIOB.
3aBUCUMOCTb CONIPOTHUBIIEHUS METAIIOB OT
TeMieparypbl. CBEpXIPOBOJUMOCTh

OnexTpuuecKui TOk B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMocTh. CBoOMCTBA p—N-Tiepexoa.
[TonmynpoBOAHUKOBEIE TPUOOPHI

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc84ae

62

63

DIEeKTpUYECKHI TOK B pacTBOpax M pacIuiaBax
3JIEKTPOJINTOB. DIIEKTPOIIUTHYECKAS
JIUcconnanus. JIeKTPOIN3

DnekTpruyeckuil Tok B razax. CaMmocTosITeIbHbII
Y HECAMOCTOSTENbHBIN pa3psia. Moinnus. [1nazma

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc84ae
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DneKkTpudecKue mpudopsl U yCTPOICTBA U HX

bubnunorexa LIOK

64 gz:g;::;sg:; npumeHeHue. [IpaBuia TeXHUKH 1 https://m.edsoo.ru/ffOc86fc
65 O6006maromui ypok «IEKTPOTUHAMUKAY) 1 1;5[6)::17/(:1:.6;1(])_})(;15/ £f0c88be
o | Koo i e Cremoenan |
Pa3IMYHBIX CpEIax» https://m.edsoo.ru/ff0c8a8a
67 PesepBHblit ypok. KonTponbhast pabota no teme 1 bubnnorexa [JOK
"DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHbIil ypok. O000MIaONINI YPOK 110 TEMaM 1 Bbu6mmoteka [JOK
10 xmacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJ151 YYEHUKA

» ®usmka, 10 knacc/ Mskumes ['.5., Byxosues b.b., Corckuit H.H. mon penakuueit

[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue

METOANUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

®usuka. CoopHuk 3agau u Bonpocos. 10-11kmaccel. Mapon A.E., Mapon E.A.

N3patensctBo "poda"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://www.youtube.com/playlist?list=PLvtJKSSESNriCwT9X0Pty3ZIghOfFLUsZ

https://www.youtube.com/playlist?list=PLvtJKSSE5NrjlkFiAsGgscanZynuYq49C



https://www.youtube.com/playlist?list=PLvtJKssE5NrjCwT9X0Pty3ZIgb0fFLUsZ
https://www.youtube.com/playlist?list=PLvtJKssE5NrjIkFiAsGgscanZynuYq49C

