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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yueOnomy npeamety «@usukay» 11t 10 kitacca coctaBieHa Ha OCHOBE:

- MenepaibHON 00pa30BaTENIbHON MPOrpamMMbl cpeaHero obmiero obpazoBanus ot 18.05.2023
Ne371

- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa3oBaTeNIbHOTO CTAaHJIApTa CpEeIHEro OOMIero
oOpa3zoBanus (yTB. mpukazoM MunucrepcTBa oopazoBanus U Hayku P® ot 17 mas 2012 r. N
413) c u3ameHenusiMu Ha 12 aBrycra 2022 r.

- OcHOBHOI 0011€00pa30BaTENLHON MpPOrpaMMbl CpeaHero oomero ooOpazoBanus MAOY
UYepsumenckoi COILL

- Yyeonoro minana MAOY UYepsumesckoit COILLl, yTBep:KIEHHOTO NPUKA30M JUPEKTOPA
Kunsxopoir H.A. ot 30.08.2023 roma Ne 296-OJ u cormacoBanHoro 30.08.2023 roma Ha
3acenanuu Ynpasistouiero coeta MAOY Yepsumesckoit COLI npotokon Nel2

- [Iporpamms! Bocniutanuss MAOY Yepsumesckoit COLI

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro o0Iero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MmporpaMMbl BOCHUTAHMS W KOHLENUMHU IpEenojaBaHusi y4eOHOro
npenmera «®@usuka» B o0Opa3oBaTeNnbHbIX —opranm3zanmsx Poccuiickoit  denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMEBIL.

Copnepxanue nporpaMMbl 1o (PU3MKE HaIpaBlI€HO Ha (OPMUPOBAHHUE ECTECTBEHHO-
Hay4yHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kimaccoB npu oOyueHuu ux pusmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusiM @I'OC COO K 1IaHUPyeMbIM JUYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBsA3eM (PU3MKM C €CTEeCTBEHHO-HAyYHbIMHU YyueOHBIMU IpenMeramMu. B Hell ompenpenstorcs
OCHOBHBIE LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MIaHUPYEMble
pe3ysibTaThl OCBOCHHS Kypca (HU3UKU: JHMYHOCTHBIE, METampeIMeTHbIe, IpeIMEeTHble (Ha
06a30BOM ypOBHE).

[Tporpamma o (usmke BKIIOYAET:

® [UJIaHUpPYEMbIE PE3yNbTAaThl OCBOCHUS Kypca (QU3UKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUYEHUs;

e conepkanue yueOHoro npeaMera «dusnkay 1o rogam oOydeHus.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XumHel, ouonoruel, usmueckoil reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM ONpeneNseT XapakTep M Ppa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydenune Gpu3nKk BHOCUT OCHOBHOW BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATHh HAyYHBIH METO]I TO3HAHUS MPH BBHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHUIM.

B ocHOBY Kkypca (u3uKH 17151 ypOBHS cpelHero o01iero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEHl KypcC SIBJISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM € HEll MaTepuall Kypca GU3NKU 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kkypce sBisercs (GOpMHpOBaHHME IIPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoaraeT MUCIoJIb30BaHHE T'yMaHUTapHOTO
noteHuana GU3NYECKOil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHUS (PU3HUKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HPAaBCTBEHHBIMU U 3KOJIOI'MYECKMMHU IIPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gpu3nku npeamnonaraeT 3HaKOMCTBO C IIMPOKHM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKECHUH N3YUYEHHBIX TEOPHA U 3aKOHOB.

Hoes skonocuzayuu peanusyercss IOCPEICTBOM BBEJIEHHUS 3JIEMEHTOB COJEpIKaHUs,
HNOCBALIEHHBIX 3KOJIOI'MYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYX IeHUS Po0IeM palliOHAIBHOTO MIPHPOJIOTIOIE30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3UMKU HAa YPOBHE CpeIHEero oomero oOpa3oBaHUs
ABIISIOTCS  (pU3MUeckue Teopuu ((HopMHUpOBaHHME MPEJCTABICHUH O CTPYKType HOCTPOCHUS
¢usnueckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTH TEOPHM, JJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN 10IX0/] B Kypce (DU3UKU pealln3yeTcs MPEexX/e BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JESTeIbHOCTH oOydatronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKN — ITO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPbIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OOpa30BaTEIbHOTO
npolecca UCXo/ U3 0COOEHHOCTEN IIaHMPOBaHMS U OCHalIeHUs kaObuHeta Qusuku. [lpu sTom
oOecrieynBaeTcsi OBJIAJCHUE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENseTcs PEeIICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [lpu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/1a4i C SIBHO 3aJJaHHOM (PM3HYECKOH MOJIEINbIO,
MO3BOJISAIOIINE NPUMEHSTh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasfelna
Kypca, TaK ¥ HHTETPUPYS 3HAHUS W3 PA3HBIX pa3/ienoB. s KadeCTBEHHBIX 3a7ad MPHOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBaHusimu PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
oOecrieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YpOBHE CpPETHETO
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (hM3MKHU WIH B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MpPEJIMETOB €CTeCTBEHHO-HAYYHOro 1uKJa. B xabunete
(bu3HUKH TOJKHO OBITH HEOOXO0MMOE Ta0opaTOpHOE 000PYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 10 (QHU3UKE YYECHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTPAIlMOHHOE
o0opyoBaHue.

JleMoHCTpanmoHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIIEUYMBACT TIOCTAHOBKY TEPEUMCIICHHBIX B MPOrpaMMe TI0



(GU3UKe KIIOYEBBIX JEMOHCTpAIlMi Il WCCIICIOBAHMS HW3y4aeMbIX SIBIICHUW W TPOIECCOB,

IMIOUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LEJIAMU U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaAHUU SBISIOTCS:

dbopMupOBaHHE HWHTEpeca W CTPEMIICHUS OOYYaIOMUXCS K HAaydHOMY HW3YYCHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE TMPEACTABICHUI O HAy4yHOM MeETOoJe IMo3HaHus U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHE YMEHUI OOBACHATD SBICHUS C UCIONIb30BaHHEM (PU3UUECKUX 3HAHUN U
HAy4YHBIX JIOKA3aTEIbCTB;

dbopMupOBaHUE MPEACTABICHUN O POJIM (PU3UKU JUISL PA3BUTHUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJIOTUM.

JlocTuxenune 3TUX 1eleld 00ecreyrBaeTCsl pelIeHUEM CIEAYIOIUX 3a7ad B Ipoliecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o01iero oopa3oBaHus:

PHOOpPETEHUE CUCTEMBI 3HAHUKA 00 OOMMX (PU3NIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, STEKTPOJUHAMHIKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUS [Jid OOBSICHEHHS
(GU3MYECKUX SBICHUW B TIPUPOJE W JJIs TPUHATHS TPAKTUUCCKUX PEIICHUH B
MMOBCEAHEBHOM XU3HU;

OCBOEHHE CIOCOOOB pEIHICHHS Pa3IMYHBIX 33Ja4 C SBHO 3a/laHHON (U3NYECKOM
MOJICNIbIO, 3a/ay, TMOJpPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3JaHue (PU3MUECKOU
MOJIENH, aJICKBAaTHOM YCIOBUSAM 3a]1auu;

MOHUMaHWEe (PU3MYECKUX OCHOB M TPHUHIUIIOB JEHCTBUS TEXHUUYECKHX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSAHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOATEILHOTO TUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKHUX
DKCIIEPUMEHTOB, aHallu3a W  HWHTEepIpeTanud  WHGOpPMAlUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM, TBOPUECKOM
JIeSITEILHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
oTBOAMTCS 68 YacoB (2 yaca B HEJCIIO)

I_[eﬂTe.HbHOCTI) YUUTETA € YYETOM NPOorpaMmMbl BOCIIMTAHUSA:

I'paxxmanckoe BocnuTaHue (hopMHUPOBATH POCCUHCKYIO TPAKIAHCKYIO

HJIEHTUYHOCTb, PUHAJJIEKHOCTh K OOITHOCTH
rpaxaan Poccuiickoit @enepanun, K HAPOAY




Poccun kak ncrounuky Biactu B Poccuiickom
rocyJapCcTBe U CyOBEKTY ThICSUENIETHEN
POCCHUIICKOM rOCYTapCTBEHHOCTHU, U3YUYECHHUE U
yBa)KEHHE MPaB, CBOOO 1 00s13aHHOCTEH
rpaxxaannHa Pocenu;

NaTpuOTUYCCKOC BOCIIUTAHUC

BOCIIUTHIBATH JIIOOOBb K POJTHOMY Kpalo,
Ponune, cBoeMy Hapoay, yBaKE€HUE K APYTUM
Hapozaam Poccun; ucropuueckoe
IpOCBeLeHHEe, POPMHUPOBAHUE POCCUICKOTO
HaI[MOHAJIBHOT'O UCTOPUYECKOIO CO3HAHMUS,
POCCUICKOM KyJIbTYPHOU UACHTUYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC

BOCIIMTHIBATh HA OCHOBE [yXOBHO-
HPaBCTBEHHOM KYJbTYpbl HapoaoB Poccun,
TPaAULMOHHBIX peauruil Haponos Poccun,
(hopMHUpOBaHKE TPAAUIIMOHHBIX POCCUHCKUX
CEMEHMHBIX IICHHOCTEH; BOCIIMTAHNE YECTHOCTH,
N00POTHI, MUJIOCEPIUS, COIIEPEKUBAHNUS,
CIPaBEUIMBOCTHU, KOJJIEKTUBU3MA,
JPYKeIt00us U B3aMMOIIOMOIIH, YBAKEHHSI K
CTapUIMM, K IAMATH IIPEIKOB, UX BEPE U
KYJIbTYPHBIM TPaJULIMAM;

3CTCTNYCCKOC BOCIIUTAHUC

(opMHUPOBATH ICTETUYECKYIO KYJIbTYpPYy Ha
OCHOBE POCCUICKUX TPaAULIMOHHBIX T1yXOBHBIX
LIEHHOCTEH, MPUOOIIATh K JIy4IIUM 00pa3iam
OTEYECTBEHHOI'O0 U MHUPOBOT'O UCKYCCTBA;

¢duznyecKkoe BOCIIUTaHUE

(dhopmMupoBaTh KYJBTYpPY 310POBOTO 00pasza
YKU3HU ¥ SMOITUOHATILHOTO OJIATOTIOTY I S —
pa3BUBaTh (PU3HUECKUE CTOCOOHOCTHU C YUIETOM
BO3MOYXHOCTEH M COCTOSTHUS 3/I0POBBS,
HABBIKOB 0€301MaCHOTO MOBECHHUS B
IPUPOJIHOM U COLMATILHOM Cpeie,
Ype3BhIYAITHBIX CUTYAIUSX;

TPYAOBOC BOCIIMTAHUC

BOCIUTHIBATh YBAKEHUE K TPYAY, TPYASIIAMCS,
pe3ynbTatam Tpyaa (CBOero U JpyTux JIIaei),
OpPHUEHTALMA Ha TPYAOBYIO E€ATEIBHOCTD,
oJTydeHre mpoeccuu, TMIHOCTHOE
CaMOBBIpaX€HHUE B IIPOAYKTUBHOM,
HPABCTBEHHO JOCTOWHOM TPYJIe B POCCHHCKOM
0011IeCTBE, HA JOCTHKEHNE BBIIAIOIIAXCS
PE3YJIbTATOB B MPOPECCHOHATHHON




ACATCIIBHOCTH,

9KOJIOTHYECKOE BOCIIUTAaHUE (hopMUPOBATH SKOJIOTHYECKYIO KYJIBTYPY,
OTBETCTBEHHOE, OEPEIKHOE OTHOIICHHE K
MIPUPOJIE, OKPYKAIOILIEH Cpele Ha OCHOBE
POCCUICKUX TPAJAUIIMOHHBIX TYXOBHBIX
LIEHHOCTEMN, HABBIKOB OXPaHbI, 3aIUTHI,
BOCCTAHOBJICHMSI IPUPObI, OKPY’KaIOIIEH
CpeIbl;

BOCIIUTaHHE IEHHOCTEH HAY4YHOr'O MTO3HAHUS BOCIIUTBIBATh CTPEMJICHHUE K IIO3HAHUIO ce0s 1
JPYTUX JIO/IEH, TPUPOJIbI U 0OLIECTBA, K
HOJIYy4YEHUIO 3HAaHUM, Ka4UeCTBEHHOTO
00pa3oBaHus ¢ y4ETOM JIMYHOCTHBIX
UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEHA.




COJAEP)KAHUE OBYYEHUA

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupozge. Haydynsle MeToabl NO3HaHUS OKpy’Karowmero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Llemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpelHSsI CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe IBMKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEUICHUSI MaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonunerinoe nBuxeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CcKopocThb. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBHXKCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MEpeIadH.

Llemoncmpayuu

Mopeinb cucTeMbl 0TCUETA, WILTIOCTPALIAS KHHEMAaTUYECKUX XapPAKTEPUCTHUK JABUKCHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCTIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HamnpagsneHnne ckopocTy py IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

N3yyeHnne HepaBHOMEPHOT'O IBUKEHMS C LIEJIBIO ONPENAEIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLUEHHMS — MEXKAYy — NYTAMHM,  INPONACHHBIMM  TEIOM 34
MIOCJIEIOBATEIbHBIE pPAaBHBIE IIPOMEKYTKH BpPEMEHHM IIPU PAaBHOYCKOPEHHOM JIBHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOIIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHmun cynepno3unmu cwil. Bropoil 3akoH HberoToHa miis
MaTepualibHOM TOUKHU. TpeTuit 3akoH HbloTOHA [17151 MaTepraibHBIX TOYEK.



3akoH BceMUupHOro tsroreHus. Cuna Tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Bunbl Tpenust (1mokosl, ckoyibxkeHusi, kaueHus). Cuna tpenusa. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIEHUS
IIPY JBHKCHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHs
TBEPJIOTO TENA.

TexHHueckne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Ycnosus paBHOBeECHs TBEPAOIO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HcenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonvl coxXpanenus 6 MexaHuke

HNmnynbc MatepralbHOM TOYKHU (Tena), CUCTEMBl MaTepUaIbHBIX ToUeK. IMITynbc cuiibl U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunerndeckass sHeprusi mMarepuanbHOM TOYKU. Teopema 00 W3MEHEHMM KHHETUYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. IloTeHumanbHas sHEPIrUs yrnpyro aeGopMupoOBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM SHEpruu.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHHE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

I/IBYT‘ICHI/IC a0COJIFOTHO HEYIpyroro yJaapa € HIOMOIIBIO ABYX OJWHAKOBBIX HUTAHBIX
MAassTHHUKOB.



HccnenoBanue cBsi3M pabOTHl CHUIBI ¢ M3MEHEHHEM MEXaHMUYECKOW JHEpPruu Tella Ha
IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapakrep ABWKCHHS U B3aUMOJCHCTBHS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopenp uneanbHOoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHUYECKOH SHepruu
TEIJIOBOTO JBMKeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30oBele 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporiecchl B UCaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TepMa,
u30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JTUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKyI
OpPraHUYECKUX COETMHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOTY JABJICHMS ra3a Ha CTEHKH COCy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHue Macchl BO3[AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHUil o0béma
KOMHAaTBI, 1aBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsl 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemioTsl U padota. BHyTpeHHsIsI 3HEprusi 0JHOATOMHOIO
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJbHas
TEIIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonstue 00 ammaGatHOM mpornecce. IlepBblii 3akoH TepMonmHamukH. IIpumeHeHue
MEPBOro 3aKOHA TEPMOJAMHAMMKY K M3omporeccaM. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeruIoBbIX MamuHax. Koadduiment noneznoro aeiictsus tersioBod mamuHbl. [{ukn Kapao u
ero Kod(hPuIMEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuuyeckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Llemoncmpayuu



H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MpU COBEPLICHUH pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJ JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue s>(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAsS U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3AyXa. HachleHHbI nap. YaenpHas TEIoTa napooOpa3oBaHuUs.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucranmnnueckue u amopdubie Tena. AHU3OTPONHS CBOMCTB KPUCTAIIIIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMMOJIy4YCHHUA COBPCMCHHBIX MaTcpHraJioB, B TOM YHUCJIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnronenue HarpeBaHus M TUIABJICHHUS] KPUCTALTHYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U NOJYNIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe none. HanpskéHHocTh 3nekTpuueckoro mnois. IlpuHuun cyneprno3unuu
ANEKTPUYECKUX MOJIeH. JINHUKA HANPSy)KEHHOCTH SJIEKTPUYECKOTO MOJIS.

PabGota cun osnektpocratuueckoro mousd. Ilorennuan. Pa3sHOCTh MOTEHLMANOB.
IIpOBOIHUKY U IUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIe. JAUAIIEeKTpUIeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsYKEHHOTO KOHJIEHCATOpA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.



[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJeKTpOoCcTaTUYECKas 3alluTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH ILJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
pPacCcTOSHUS MEXly HUMU U AUSJICKTPUUECKOIN MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA. MICTOUHUKM TOKA.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpruecKoe COIIPOTUBIICHUE. Y nensHOE COIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

Pabota snekTpuueckoro Toka. 3akoH [xoymns—JIenna. MOmHOCTD 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUYECKH TOK B PAcTBOpax M paciulaBax »dJEKTPOJUTOB. IJIEKTPOJIUTHUYECKAS
JTUCCOLMAIUS. DIEKTPOIIU3.

DneKTpuuecKkuii TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckne yCTPOMCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPUOOPHI, OSJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONMPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOLIATA
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblKkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHJIBI  MCTOYHHMKA TOKAa M €r0  BHYTPEHHErO
CONPOTHUBIICHUS.

HabGnronenue anexrponusa.



MexnpeaMeTHbIe CBS3U

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyIIECTBISIETCS C YYETOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsimusi, CBA3aHHBICE C W3YyYEHHEM METOJIOB HAYyYHOT'O IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHWE CHCTEMbl ypaBHCHWH, JMHEWHas (QyHkiusa, mnapabodna,
runep6oia, ux rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITMU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIHWH Ha OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoecus: mexaHndeckoe NBH)XKCHHUE B JKUBOU mpupoje, nuddys3us, ocMoc, TEIUI0O0OMEH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONIEPEAadH, TEIJIOBOC PABHOBECHE), FJICKTPUUCCKUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHHWE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPIBIX TEN, YXHUIKOCTEH M Ta3oB, JJECKTPUUYCCKUE
CBOMCTBA METAJLJIOB, DJICKTPOJIMTHYCCKAS TUCCOLMAIINS, TajJbBaHHUKA.

Teoepagus: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonocus: npeobpa3oBaHUE JBUKEHUM C UCIIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOIIMITHUKK, HCIIOJIb30BaHHE 3aKOHA COXPAHEHHs HMITylIbca B TEXHUKE (pakeTa,
BOJAOMET M JpYyrue), JBUTATeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMJIHHUK, KOHTUITUOHEP, TEXHOJIOTHH MOJIYICHUs COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCIIC
HAaHOMATEPHAJIOB, W  HAHOTEXHOJOTHHU,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MIPUOOPHI,
3JICKTPOOCBETHTEIIbHBIC TPUOOPHI, TAIbBAHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Ddusmka» Ha ypoBHE CpeqHero oOiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUs yueOHOro mnpeamMera «Pu3uKa» JOJDKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILECTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHOM JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IEeCTBa;

IPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3alty;

yMEHHE B3aUMOJICHICTBOBAaTh C COLMAIbHBIMH HHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH U BOJIOHTEPCKOM 1EATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKECHUSM POCCHUCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIIEHWBATh CHTYAllMI0 M MPHHUMATh OCO3HAHHBIE PEHICHHS, OPUEHTHUPYSICH
Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JacTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO00AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



IJJAHUPOBAHUE U OCYIIECTBIICHHE JIEMCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHITUSAMH W MeToAamH (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO Pa3INYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apPryMEHTHI IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IMOJNYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBATbH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBa I/IH(i)OpMaI_[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€30aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe /1eiiCTBUS:

OCYIIECTBIISATH OOIICHUE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JIESATCIILHOCTH,

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHMBHUAYAIbHOU PaOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LIETM COBMECTHOM JESITEIBbHOCTH, OPraHW30BBIBATH M KOOPJIUHUPOBATH
JIEUCTBUSA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH ACHUCTBUN, PACHPEACISATH POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOI0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE TMPOEKTHI, OLIEHUBATh HJIEU C TMO3UIIMH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX CHUTYalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENIBbHYIO JESATENBHOCTh B 00OJacTh (pU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMTOJIHEHUS] MPAKTUYECKOM paboThl ¢ y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OMBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JacTu (U3HKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMUMAsi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuero oopa3oBaHus y OOydYarOIUXCsS COBEPUICHCTBYETCS 3MOIMOHAILHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

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

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIUAIbHAs CHCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, WAealbHBIA ras, MOAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH AIEKTPUUECKUHN 3apsi] IPHU pELICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKCHHUE, CTPOCHHE JKUIKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00bhEMa TeNl NMPH HarpeBaHUU
(oxJ1axIeHUN), TEMJIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICH AU, UIABJICHHE, KPUCTAILIN3AIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTPU3alus Tel,
B3aUMO/ICHCTBUE 3aPSI0B;



OINKCBIBATH MEXAaHUYECKOE JIBUKEHUE, MCIOJIb3Ys (PU3UYECKUE BEIMYMHBI: KOOPJMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTh; NpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONKCBHIBATh M3YyYCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(pQUIHMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIMCHIBATh M3YYEHHBIC JJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DJICKTPUUYECKHE SBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAuUeHHs M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEpPIruu, 3aKOH COXPaHEHUs MMITYJIbCa, IPUHIMI CYNEpIIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TemIiepaTypoi, MepBbIi 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
JJIEKTPUUECKOro 3apsija, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHUS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPONCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEeHUs] M HWCIOJIb30BATh W3BECTHBIE METOJBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MIOJTYYCHHOHW 3aBUCHMOCTH (PU3MYECKUX BEIMYHH B BHUJE TaOJHIl M rpaduKOB, AETaTh BBHIBOJIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOPHOro 000pYyAOBAHMUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OIIEHUBATH PEATbHOCTH IMOJyYSHHOTO 3HaUeHHsI (PU3MUecKOl BEIMIHHEI,



pelaTh KayeCTBEHHbIE 3aJjaud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUYUBYIO ILIETIOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;
UCTOJB30BaTh MPH PEUICHHHM Y4eOHBIX 3aJad COBpPEMEHHbIe HH(OpMaIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U MpeICTaBiICHUs] y4eOHOU u
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;
MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIONIb30BAaTh TEOPETHUECKUE 3HAHHUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus O€30MACHOCTH MPH O0paIeHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOWCTBAMM, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;
paboTaTh B TpyHIe C BBIIOJHEHHEM pPAa3IMYHBIX COLMAJIBHBIX pOJIEH, IJIaHUPOBATh
paboTy rpymnmbl, palMOHAILHO PACHpeleisITh OO0S3aHHOCTH M IUIAHUPOBATH NIEATENHLHOCTH B
HECTaHJIapPTHBIX CUTYalUsAX, aJIEKBAaTHO OIIEHMBATh BKJIAJ Ka)/J0r0 U3 YYaCTHUKOB IpPYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumenoBaHue pa3jiesioB u Konrpou IpakrTu (undposbie)
B TeM MPOrpaMMbl Bceero bHBIC yecKHe JarTa uzydyenus oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
Pazgean 1. DUSUKA U METObl HAYYHOI'O ITIO3HAHUA
®dusuKa ¥ METObl HAYYHOI'O bu6nunorexa LIOK
11 HO3HAHUSA 2 05.09-07.09 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
2.1 K 5 12.09-26.09
HHeNaTiRa https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Huranuia ! 28.09-19.10 https://m.edsoo.ru/7f41bf72
3aKOHBI COXpPAHEHUS B bubmuoreka [IOK
2. 1 1 24.10-16.11
3 MEXaHHUKE 6 0-16 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMHUKA
OCHOBBI MOJIEKYJISIPHO- bubnmnoreka [JOK
3.1 9 1 21.11-19.12
KUHETHYECKOU TeOpUn https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1 21.12-30.01
3 OCHOBBI TEPMOHHAMHKI1 0 30.0 https://m.edsoo.ru/7f41bf72
ArperatHble COCTOSIHUS
bubnunoreka LIOK
3.3 BemecTBa. PazoBbie 5 01.02-15.02 https://m.eds0o.ru/TFA1bf72
TIePEXOIbI
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubnunorexa LIOK
4.1 DneKTpocTaThKa 10 20.02-21.03 https://m.eds0o.ru/TfA1bF72
[ToCTOSAHHBIN JIEKTPUUECKUI
bu6nmoreka [IOK
4.2 TOK. TOKH B pa3IMYHBIX 12 02.04-14.05 https://m.eds0o.ru/7fA1bf72
cpenax
Hroro no pazgeny 22
PesepBHOE Bpems 2 ‘ 16.05-23.05
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

N KounyecTBO 4acoB DJIeKTPOHHbIE
(]
Hara uudposbie
n/ Tema ypoka
H3yYeHUs Nupuxkaropslr @I o0pa3oBareJib
I
HbI€e Pecypchl
BCHIOMHUTD M IPUMEHUTH
dusuka — HayKa 0 IPUPOJIE. COOTBETCTBYIOIINE bub6mmorexa LIOK
Hay4Hble METO/IBI TO3HAHUS 05.09 CCTCCTBCHHOHAYHBIC SHAHUA. https://m.edsoo.ru/
Pasmyate  BOIPOCH,  KOTOpBIC
OKPYXKaIOIIEero Mupa ff0c32e2
BO3MOKHO €CTeCTBCHHOHAYYHO
HCCIIeIOBAT.
Pons 1 MecTO uznku B Pacno3naBare, UCHONB30BaTh U
(I)OpMI/IpOBaHI/II/I COBpCMCHHOﬁ co31aBaThb O0O0BSICHUTENBHBIE MOJCIIN Bubmiorexa HOK
HAy9IHOW KapTHHBI MUpA, B 07.09 1 NPEACTABICHIA ?:éi;égg'edsoo'rw
NPaKTUYECKON NIeITEIBHOCTH JIFOIeH -
Mexanudeckoe nBHKEHUE. Pacnio3HaBaTh, MCIOJIL30BATh U Bu6muorexa LOK
OTHOCHUTENBHOCT MEXaHUUYECKOTO 12.09 CO3/1aBaTh OOBSICHUTEIEHEIC https://m.edsoo.ru/
nBmkenust. [lepemeinieHne, CKOPOCTb, ' MO/IEITH M MPECTABICHUS £0c 3'5 0 8. *
YCKOpEHHE -
p . OmnpeneneHre nepeMeieHus B bubmmorexa IIOK
ABHOMEPHOE IPSIMOJIMHEHHOE
P P 14.09 HAaBUIaTope, TpPUHOMI  pacvera |  https://m.edsoo.ru/
BIDKCHHUE
A BPEMEHH JBHKCHHS £0c3620
. Bubnmoreka LIOK
PaBHOYCKOPEHHOE MPAMOJIMHEHHOE 19.09 Ananms rpaguios httos://m.ed 1 /
JIBUKECHHE ' CKOPOCTH Pa3HbIX TEJI ps.//M.eds00.Mu
ff0c372e
CBoOoniHOe majieHue. Y CKOpeHre Sananus u3 6anKa sajHNH 110 bubmmorexa [IOK
5 ' 21.09 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
CBODOJIHOTO MAlCHHA JIBH)XEHHUE CTPEIIKH YacoB ff0c39cc
Kpusonuneiinoe nBuxeHue. 3aganus u3 OaHKa 3a/IHUH 110 Bbubmmorexa IIOK
JIBmkeHne MaTepUalbHOM TOYKH 10 26.09 ©CTECTBEHHO-HAyYHO! IPAMOTHOCTH https://m.edsoo.ru/
OKpYKHOCTH JIBMOKEHHUE CTPEIIKA YacOB ffOc3ada
TIpHHIIMI OTHOCHTEIBHOCTH 28.09 3ananud u3 Gatia sajHUi 0 Bubimorexa ITOK

CCTCCTBGHHO-Hay‘{HOﬁ T'paMOTHOCTHU
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Tanunes. HepuuanbHble CHCTEMBI
otcuera. [lepBbiii 3akoH HproTOHA

https://m.edsoo.ru/
ffOc3be8

Macca tena. Cuna. IpuHmmmn

Amnanuz TEKCTa Tanunes C
OITHCAHHEM MBICJICHHOT'O
OKCIICpUMEHTA, OGOCHOBBIBaIOH.IeI‘O

Bubnmoreka IIOK

9 CYIIEpIIO3UIINH CHil. Bropoit 3akoH 03.10 https://m.edsoo.ru/
0 . 3aKOH  HWHEPLUH,  BBINOJIHEHHE £f0c3he8
bIOTOHA AL MATCPUATIEHOM TOUKH 3aJaHuii O TEKCTy (CMBICIOBOE | ——
YTECHUE)
. AHanu3 1 00BbSICHEHHUE SIBICHUIA C Bubnuorexa IIOK
Tpertuii 3akoH HproToHa 114
10 05.10 HCTIOJIb30BaHMEM BTOPOTO 3aKOHA https://m.edsoo.ru/
MaTepHATIbHBIX TOYCK
P HeroTona ffOc3be8
3akoH BCCMHUPHOI'O TATOTCHUA. Cuta 3amanus n3 0aHKa 3aIHUI 110 bubanorexa I_[OK
11 TskectH. [lepBas kocMudeckas 10.10 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
CKOPOCTh ff0c3d00
C 3 r B 3amanus u3 0aHKa 3aHUH 110 Bubnmoreka IIOK
12 #18 JHIPYTOCTH. SHEKOH & Y. Lo 12.10 ©CTECTBEHHO-HAy4HOH IPAMOTHOCTH https://m.edsoo.ru/
Tena
ff0c3el8
Cuna tpenust. Koaddunuent tpenus. 3ananus u3 0aHKa 3aHUH MO Bubmmorexa [IOK
13 Cuuta cOnpoOTHBIIEHUS P IBIKCHUT 17.10 €CTECTBEHHO-HAYYHOH rPaMOTHOCTH https://m.edsoo.ru/
TeJla B KUJIKOCTH WJIU rasze ff0c3f76
IMocTynaTensHOE U BpamaTeabHOe
Y P . Bagannst n3 OaHKa 3aIHUN 10 Bubnmoreka IIOK
JIBUKEHHE a0COOTHO TBEPIOTO N
14 19.10 €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH https://m.edsoo.ru/
tena. MomeHT cuiibl. [1neuo cuinsbl.
5 ffOc41a6
YcnoBust paBHOBECHsI TBEPAOTO Tesa
HMmnynec MaTepuanbHON TOUKH i
Y. P > Sagannst n3 OaHKa 3aHUN 110 Bu6mmorexa LIOK
CHUCTEMBI MaTEPHAJIBHBIX TOYCK. ; i
15 P 24.10 CCTECTBCHHO-HAYHOU https://m.edsoo.ru/
I/IMHyHBC CHJIBL. 3aKOH COXpaHECHUA T'PaMOTHOCTH. PeaktuBHOE £0c43d6
UMIyJbca. PeakTHBHOE ABMIKCHHE JBIDKCHUE -
Pabora 1 MOIITHOCTH CHIIBL.
3agaHus u3 0aHKa 3aHUN 110 Bbutnuoreka IIOK
Kunernueckas sneprus o
16 26.10 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/

MaTepuaiasHOi Toukn. Teopema 06
W3MEHECHUH KMHETHISCKON OHEPIrun

«TopMO3HOI TyTh aBTOMOOWIIS»

ff0c4502
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IToTennuansHas SHEPrUs.
[NoTennmanpHas 3HEPTUSA YIPYTO

3ananus u3 0aHKa 3aHUAN 110

Bubnmoreka IIOK

17 ne(hOpMHUPOBAHHOM TIPYKHHBL. 07.11 €CTECTBEHHO-HAYYHOU IPAMOTHOCTH https://m.edsoo.ru/
[NoTeHumanbHas SHepPrus Tena ffOc461a
BOJIN3M TIOBEPXHOCTH 3EMIIH
[NoTeHanbHbIe U
HeMoTeHIHabHbIe CHIbL. CBS3b .
3amanus n3 0aHKa 3aIHUII 10 bubmuorexa LIOK
paboThl HENOTEHIMATIBHBIX CHJI C .
18 . 09.11 €CTEeCTBEHHO-HAyYHOU TPaMOTHOCTH https://m.edsoo.ru/
MU3MEHEHHEM MEXaHW4eCKOW SHEPTUU
ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHHMs
MEXaHUYECKOH HEPTUU
JlabopaTopHnas paboTa
«HccnenoBanue CBsI3u pabOThI CHITBI
. MaremaTiHuecKkre pacueTsbl U
19 C U3MEHEHHEM MEXaHHYeCKOii 1411
npeoOpa3oBaHus
SHEPrHH TeNa Ha IpUMepe
pacTsDKEHUS] PE3UHOBOTO KIyTa
KonTtpomsHas pabora mo teme M Bubmmorexa [IOK
aTeMaTHYeCcKHe PacueThbl U
20 «Kunemaruka. JluHamuKa. 3aKOHBI 16.11 p https://m.edsoo.ru/
peobpa3zoBaHus
COXpaHEHHsI B MEXaHHUKE) ff0c4b74
OCHOBHEIE ITOJI0KCHHUS 3ananus u3 6aHka 3aHUH 10 bubnnoreka IJOK
21 MOJIEKYJISIPHO-KUHETHIECKOH TEOPHH. 21.11 €CTECTBEHHO-HAYyYHOW rPaMOTHOCTH https://m.edsoo.ru/
BpoyHnosckoe nmxenue. Juddysus ffOc4dc2
XapakTep JBHKEHUS U
o 3ananus 3 0aHKa 3aHUAN 110 bubmuorexa LIOK
B3aUMO/ICHCTBUSI YaCTHI[ BELIECTBA. N
22 M . 23.11 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
OJIeJT CTPOEHHMSI Ta30B, KUIKOCTEH
) Tp ) ffOc4dc2
Y TBEPIBIX Tel
M 3ananus 3 0aHKa 3aHUAN 110 bubmoreka LIOK
acca mouieky’1. KonngectBo N
23 28.11 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/

BewuiectBa. [loctosiHHass ABoraapo

ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

TemuoBoe paBHOBecHe. Temneparypa

3amanns n3 OaHKa 3aHUN 110

24 u e€ uzmepenue. lllkana Temneparyp 30.11 €CTECTBEHHO-HAY4YHO! IPaMOTHOCTH
Ilenscus
. i Bubnmorexa [IOK
Wneansueiii raz B MKT. OcHoBHOE 3ananns us bamka gaIU[HHH 1o 1
25 MKT 05.12 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
aBHEHHE
P ffcafde
AOcooTHas TeMIepaTypa Kak Mepa
o . 3amanus u3 6aHKa 3aJHUN 1O bubnuoreka [JOK
CpeIHel KHHETHICCKON SHEPTHH .
26 07.12 €CTECTBEHHO-HAayYHOU I'PaMOTHOCTH https://m.edsoo.ru/
JIBIDKCHHUS] MOJICKYJT. Y paBHEHHE
3 ffOoc511e
MengaeneeBa-Knaneiipona
3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
27 3axon [lanbrona. ['a30BbIe 3aKOHBI 12.12 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
ffOoc511e
JlabopaTopHnas paboTa
28 «VccnenoBaHue 3aBUCUMOCTH MEXKTY 14.12 MaTeMaTHYeCKUE pacyeThl U
nmapaMeTpaMu COCTOSIHUA ' Hpe06p33OBaHMg
Pa3peKESHHOTO Ta3ay
3ananus u3 GaHKa 3a1HUIT 110 Bubnnorexa LIOK
M3ompoueccel B UACAIBHOM I'a3e U UX N
29 o 19.12 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
rpaduuecKoe npeCcTaBICHUE
P P ff0c570e
Bryrpennsis oneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
3 3aganus u3 6aHKa 3aIHUM 10 bubnuorexa [IOK
croco0OslI e€ m3MeneHus. KoanaecTBo .
30 5 B 21.12 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
TEIUIOTHI U paboTa. BHyTpeHHss
P P ff0c5952
SHEPrus 0JTHOATOMHOTO U/ICATBHOTO
rasa
3ananus u3 6aHKa 3aHUH 1O bubnmoreka [JOK
31 Bune! rennonepenayu 26.12 €CTECTBEHHO-HAyYHOU IpaMOTHOCTH https://m.edsoo.ru/
ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIlIECTBA.
3amanus u3 OaHKa 3aJHUH 110 Bubnmoreka LIOK
KonuuectBo Temnorsl npu .
32 Amiab . 28.12 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
Teruonepenade. AnquadaTHbII
pedt ff0c5c36
poIiecc
33 IlepBblil 3aK0H TEPMOAUHAMUKY U 09.01 3aganus u3 0aHKa 3aAHUH IO Bubnmoreka IIOK
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€ro NPpUMEHEHNE K U30mIporeccam

eCTeCTBeHHO-Hay‘IHOﬁ T'paMOTHOCTHU

https://m.edsoo.ru/
ffOc5efc

HeobpatumocTs mporeccoB B

3ananus u3 0aHKa 3aHUN 110

Bubnmoreka IIOK

34 npupoze. Bropoii 3akon 11.01 €CTECTBCHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
TEPMOIMHAMUKHI ff0c6230
I N KII . 3amanus u3 OaHKa 3aTHAN 110 Bubmuoreka [IOK
35 puttnt fefictais i KITJL remnooit 16.01 €CTECTBEHHO-HAyYHOH IPaMOTHOCTH https://m.edsoo.ru/
MaIITHBI
ff0c600a
3amanus u3 0aHKa 3aHUH 110 Bubnmoreka IIOK
36 [k Kapuo u ero KIT/J] 18.01 CCTECTBCHHO-HAYYHON IPaMOTHOCTH https://m.edsoo.ru/
ff0c600a
3ananust u3 OaHKa 3aIHUI MO
Okosorudyeckue mpodiIeMsl .
37 23.01 €CTECTBEHHO-Hay4YHON IpaMOTHOCTH
TEIUIOIHEPTETUKH
O6o6rmmaromuil ypok «MoJteKyIspHast M Bubmmorexa LIOK
38 (1)1/1314121; O?Hogzpre o HHa;HKi N 25.01 Hpi?g; 2:;:;2:;1?16 pactete v https://m.edsoo.ru/
. pMoz, ff0c6938
KonTtponsHas pabora mo teme M Bubmmorexa [IOK
39 «MozekynsipHast pusuka. OCHOBBI 30.01 ATCMATHIACCIHE PACHETRL 1 https://m.edsoo.ru/
mpeoOpa3oBaHuUs
TEPMOTHHAMHUKID) ff0c6a50
3amanus u3 0aHKa 3aJHAN 11O Bubmmoreka [IOK
ITapooOpa3oBaHue U KOHACHCAIHS. N
40 01.02 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
Hcnapenue u kunexHue
ffOc63b6
AOCOII0THAS ¥ OTHOCUTEIbHAS 3ajianus U3 GaHKa 3aHIH 110 Bbutnuoreka IIOK
41 BJIaYKHOCTh BO3yxa. HachlleHHbIH 06.02 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
nap ff0c64d8
TBépnoe Teno. Kpucramnueckue u
amop(dHbIe Tena. AHU30TPOIHUS 3amanus u3 6aHKa 3aTHAN 0 bubnmoreka [JOK
42 CBOWCTB KpHCTAILIOB. JKuakue 08.02 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
kpuctamuisl. CoBpeMeHHbIE ff0c65f0
MaTepHaIbI
IInaBienue u KpUCTAUIU3ALMSL. 3ananus 3 0aHKa 3aHUAN 110 Bubmmoreka IJOK
43 VY enpHas TEIIOTA IUIABICHMS. 13.02 €CTECTBEHHO-HAyYHOU IPaMOTHOCTH https://m.edsoo.ru/

Cybnmmarnus

ff0c6708
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3amanns n3 OaHKa 3aHUN 110

Bubnmoreka IIOK

44 VYpaBHeHHE TEIUIOBOro Oananca 15.02 €CTECTBEHHO-HAYyYHOW rPaMOTHOCTH https://m.edsoo.ru/
ff0c6820
DONeKTpU3aIys Tell. DIEeKTPHIECKHHA 3ananus u3 6aHKa 3aHHUH 0 Bubnmoreka IIOK
45 3apsiz. JIBa BHZa 3JIEKTPHUECKUX 20.02 €CTECTBEHHO-HAYYHOU IPaAMOTHOCTH https://m.edsoo.ru/
3apsIoB ffOc6bcc
IIpoBOgHUKH, TUINEKTPUKHU U 3ananus u3 0aHKa 3aHUAN 110 Bbubnanoreka [JOK
46 MOJIYTIPOBOJJHUKH. 3aKOH COXpaHEHHs 22.02 €CTECTBEHHO-HAyYHOW IPaMOTHOCTH https://m.edsoo.ru/
JNEKTPUYECKOTO 3apsiia ffOc6bcc
BzaumopeiicTeue 3apsa0B. 3akoH 3amanus n3 0aHKa 3aIHUII 10 Bubnunoreka I_[OK
47 Kynona. ToueuHblit aneKTprUuecKuii 27.02 €CTECTBEHHO-HAYyYHON IPaMOTHOCTH https://m.edsoo.ru/
3apsi ffOc6ced
Hanpsk€HHOCTB 3JIEKTPHIECKOTO
Homst. TTpHHLAT CyTepOSHIH 3ajianus U3 GaHKa 3a HH 10 bub6muorexa LIOK
48 P M 13 29.02 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
SIIEKTPUIECKUX TIONIeH. JINHUA
. ffOc6df2
HANpPsHKEHHOCTH
Pabora crit 3eKTpoCTaTHIecKoro 3ananus 3 6aHKa 3a{HUH MO Bubnuoreka IIOK
49 moitst. ITorenmman. PasHocTs 05.03 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
[MOTEHIMAJIOB ff0c6f00
TIpOBOTHUKY U TUIIEKTPUKH B 3aanus U3 6aHKa 3aIHUH 110 bubnunoreka [JOK
50 ANIEKTPOCTATHYECKOM TOJIE. 07.03 €CTECTBEHHO-HAYyYHOW IPaMOTHOCTH https://m.edsoo.ru/
JusnexTpudeckast IPOHUIIAEMOCTh ff0c7018
3aganus u3 6aHKa 3aIHUI 110 bubnuorexa [IOK
51 OnextpoémrocTh. KoHmeHcaTop 12.03 €CTECTBEHHO-HAYYHOW IPAMOTHOCTH https://m.edsoo.ru/
ff0c7126
DNeKTPOEMKOCTD TIOCKOTO 3ananus 3 0aHKa 3aHUAN 110 Bbubnmoreka IJOK
52 KOHJIEHCaTopa. DHeprus 14.03 €CTECTBEHHO-HAyYHOW IpaMOTHOCTH https://m.edsoo.ru/
3apsDKEHHOTO KOHICHCATOpa ff0c72c0
53 Jlaboparopuas pabota «3mepenue 19.03 MaremaTrueckue pacueTsl U
INEKTPOEMKOCTH KOHJIEHCATOPA ' peobpa3zoBaHus
IIpuHuun neicTBUs U IPUMEHEHUE
3amanus 3 0aHKa 3aHAH 110 Bubmmoreka IJOK
KOHIEHCATOPOB, KOIIMPOBAILHOIO .
54 21.03 €CTEeCTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/

anmnapara, CTpyHHOT0o IIpHHTEpa.
DneKTpocTaTHIeCcKas 3auTa.

ff0c72c0
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3a3eMIIeHHE SIEKTPOTIPHOOPOB

DneKxTpuuecKuil TOK, yCIOBUS €ro
cymectBoBaHus. [10CTOAHHBIN TOK.

3ananus u3 0aHKa 3aHUAN 110

Bubnmoreka IIOK

55 Cuna Toxa. Hampspkenwe. 02.04 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
Comnpotusienue. 3akon Oma st ff0c72c0
y4acTKa Ienu
INocnenoBarensHOE, APALIEIBLHOE,
CMEILIaHHOE COeTMHEHUE M Bubnuorexa IIOK
aTeMaTHYECKHE PACUEThI U
56 npoBoHUKOB. JlabopaTopHast pabota 04.04 p https://m.edsoo.ru/
peoOpa3oBaHus
«VI3yueHne CMEIaHHOTO COCTMHEHHUS ff0c74f0
PE3UCTOPOB»
3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
PaboTa ¥ MOIIHOCTE BIIEKTPUIECKOTO .
57 3 I 1 09.04 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
Toka. 3akoH Jlxoys-JleHmna
Y ff0c7838
3axon OMa a7 TOTHOU (3aMKHYTOH )
anekTpudeckoii enu. Koporkoe M bubnunoreka [JOK
aTeMaTHYECKHE PacueTsl U
58 3ambikanue. JlaGoparopHas paborta 11.04 npeobpasoBaus p https://m.edsoo.ru/
«M3mepenne IJC UCTOYHHKA TOKA U ff0c7ae0
€TI0 BHYTPCHHETO CONIPOTUBJICHUS»
DJIeKTPOHHAS TIPOBOJANMOCTH
5 3aganus u3 6aHKa 3aIHUM 10 bubnuorexa [IOK
TBEPIBIX METAIJIOB. 3aBHCHMOCTD .
59 16.04 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
COIPOTHUBIIEHHS] METAJIIOB OT
ffOc7ae0
Temneparypsl. CBepXIIPOBOIUMOCTH
o 3amanus u3 OaHKa 3aJHUH 1O Bbubnuotexa IJOK
DNEeKTPUIECKUH TOK B BAKyyMe. o
60 . 18.04 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/f
CBoiicTBa 3NIEKTPOHHBIX ITYYKOB
fOc7ae0
TTonynpoBOAHHUKH, UX COOCTBEHHASI U
| o 3amanus u3 OaHKa 3aJHUH 110 Bbubnuotexa IJOK
npuMecHast IpoBoUMOCTh. CBoiicTBa .
61 23.04 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/f
p—n-mepexoa.
fOc84ae
[oaypOBOHUKOBBIE TPUOOPHI
DNeKTpUUECcKuil TOK B pacTBOpax u
3amanus u3 OaHKa 3aJHUH 110 Bbubnuotexa IJOK
pacIuIaBax 3JIEeKTPOJUTOB. .
62 25.04 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/f

ONeKTPOTUTHIECKAsT AUCCOLMALIHS.
OnexTponus

f0c82ba
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DNeKTpUIecKuii TOK B ra3ax.
CaMocCTOSTeNbHBIN U

3ananus u3 0aHKa 3aHUN 110

Bbubanoreka [JOK

63 . 1 30.04 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
HECaMOCTOSTEIBHBIH pa3psl.
ffOc84ae
Monnus. [1nazma
DeKTpUUECKHE IPUOOPHI 1
CT OI‘I;CTBa U UX 11': aKTl;qecxoe 3anarud w3 Garxa sajiHuit 0 bubmmotexa OK
64 yerp P 1 07.05 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
npumeHenue. [IpaBuiia TeXHUKA
ffOc86fc
0€30IacHOCTH
OB0BMAIOLIII VPoK M Bubmmoreka IIOK
15051
65 3 e;u Om . ypKa» 1 14.05 I aeTOegd iﬁ;z:;ie PacteTr f https://m.edsoo.ru/
HNHaAMH
fIeKTpoR peobp ff0c88be
TaTHu . TOAHHBIN
66 5 ;{ TP coxuii Tox. Tox 1 16.05 I aeTOegd iﬁ;z:;ie PacteTr f https://m.edsoo.ru/
JICKTPpUY UU T . U B
P peobp ffOc8asa
Pa3IUYHBIX CpeIax»
PesepBHbIii ypok. KoHTpoibHAas M bubmmorexa [IOK
67 a601;a o TZSIe ';BHeKTpo nHaMuKa" . 2105 Hpizegg)a;?:’z‘iize mee hitos: /. edso0./
p pox ffOc8c56
PesepsHrblii ypok. O000IIarOINIA M bubmorexa [IOK
68 OKp o e 3;10 1'0 . aci H 1 23.05 HpiToeGl\;) T;(I;Z:;If pacueTri i https://m.edsoo.ru/
10 TEMaM
P . ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

[MPOI'PAMME
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