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IHHOACHUTEJIBHASA 3ATINCKA



[Iporpamma mo ¢usuke 6a30BOro YpoBHS Ha YpOBHE CpeOHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHOM mporpamMmebl, mpenctaBieHHbx B PI'OC COO, a Ttakke ¢ ydérom
denepanbHON paboyeill MporpaMMbl BOCHUTAHHMS W KOHIEIIMU MPENoJaBaHusl y4eOHOTo
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (HU3MKE HANpaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennu ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke coOoTBETCTBYET
tpeboBanusm OI'OC COO K miIaHUpPYeMbIM JIMYHOCTHBIM, MPEIMETHBIM U MeETarpeIMETHBIM
pe3yiapTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1M U3ydyeHUs: (QU3MKH HAa YPOBHE CpeHEro oduiero oOpa3oBaHUs, MIaHUPYyEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHbIe (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [UTaHUPYEMbIE pe3yJbTaThl OCBOEHHUA Kypca (pU3MKu Ha 6a30BOM YpOBHE, B TOM YHUCIIE

MIpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYeHUS;

e cojiep>kaHue yueOHoro npeamMera «Pu3nka» 1o rogaM 00ydeHus.

®dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HAaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMUMA I €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMmueH, ouonoruelt, gusudyeckor reorpadueir m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTEepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00y4aromuxcs, B GopMupoBaHue yMEHU N
MPUMEHSTh HAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UIEeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBIISIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBigercs (opMHpOBaHHE MPEACTaBICHHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTAPHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKkXKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IOCPEJICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYXJICHUs TPOOJIEM palliOHAILHOTO MPUPOIONOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.



CrepXHEBBIMH DJIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeIHEero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢busnueckoil Teopuu, posd (YHTAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULIAX NPHUMCHUMOCTHU Teopnﬁ, 11 OITNCaHuA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO-IeSITETLHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPexkKae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAILHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nmabopaTtopHbIX paboOT, KOTOphIE B TMporpaMme IO (U3NKE OOBEIMHCHBI B OOMNIMI CITMCOK
YUECHHUYECKUX TMPAKTUYECKUX padoT. BeigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA M OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6pa3OBaTeJ'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHHs kaOuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIaJIeHHE OOy4alOIIMMUCS YMEHHMSIMH IPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HccjIe10BaHuA 3aBHCHUMOCTEH q)HSH‘IeCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IPOBEPKE
MMPEATOKCHHBIX TUIIOTE3.
Bosbimoe BHMManne YACTACTCA PCIICHUIO pvaéTHI)IX 1 KAa4YECCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBIISTIOTCS 33]1a9 C SIBHO 3aJlaHHON (hPM3MYECKON MOJIEINbIO,
MO3BOJISIONINE MPUMEHSTh H3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'IH KaUCCTBCHHBIX 3a/la4 IPUOPUTETOM
SABJIAFOTCS 3aJaHUA Ha o0BsACHEHHE IIPOTCKaHUA (1)I/I3I/I'-IGCKI/IX SIBJIEHUU U mponeccoB B
OKpYXarolenl >XKu3HH, TpeOyromiue BbIOOpa (DU3MYECKON MOJENH ISl CUTYal[dd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
o0mero 0o0pa3oBaHUs JIOJDKEH M3Y4aThCs B YCJIOBHUSX MPEIMETHOTO KaOWHETa (PM3MKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ad0opaTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHbBIX
B ImporpamMMe Mo GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.
JlemoHcTpamoHHOe 00OopynoBaHue (opMHupyeTcs B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00ecrednBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MpOrpaMmMme Io
(Gu3MKe KIIOYEBBIX JEMOHCTpAUUN Ui HCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (DYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe oOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCHOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH HENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISTFOTCS:
e hopMHpOBaHME HHTEpeca W CTPEMIICHUS OOydYalolUXcd K HAyYHOMY H3YyUYECHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEJCTABICHUI O HAydHOM METOJe TMO3HaHUiA U (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e hopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHsI KaK pe3ylbTaTa U3y4eHHs OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;

e hopMHpoBaHNE YMEHUN OOBSACHATH SBIEHUS C UCHOJB30BaHHWEM (DM3MUECKUX 3HAHUN U
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Hay4YHBIX JIOKA3aTeIbCTB;

e hopMHUpOBaHUE TPEICTABICHUNA O POJU (DU3WKHU IS Pa3BUTHS APYTrUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTiokeHne 3TUX Lenell oOecreynBaeTcsi pPelIeHHeM CIEAYIOIUX 3a1ad B IpoIecce

n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0mero oOpa3oBaHus:

e IPHOOpPETEHNE CHCTEMBI 3HaHWK 00 OOMMX (U3NYSCKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSX, BKITIOYAT MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, SIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

e bopMHpOBaHME YMEHUH MPUMCHATH TCOPETHUYSCKUE 3HAHHWSA I OOBSICHEHUS
(Gu3HYeCKUX SBJICHHA B TPHUPOJE W JUIA TPUHATHS TPAKTHUYSCKUX PEIICHUH B
MMOBCETHEBHOM JKU3HH;

¢ OCBOEHHE CIIOCOOO0B pelIeHus pa3IMyHbIX 33/1a4 C SIBHO 33JaHHON (H3NYECKON MOJIENbBIO,
3a1ad, IOAPa3yMEBAIOMIUX CaMOCTOSITEIbHOE CO3MaHue (U3WYECKOH  MOJenH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

e TOHMMaHWE (U3UYECKUX OCHOB WM TPHHIIUIIOB JCHCTBUS TEXHHUYECKUX YCTPOUCTB W
TEXHOJIOTHIECKUX MPOIECCOB, X BIUSHIS HA OKPYKAIOIIYIO CPELY;

¢ OBJIQJICHUE METOJIAMU CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS (PUINUCCKUX
OKCIIEPUMEHTOB, AaHAIM3a W  WHTEPHpeTalMi  HHQOPMAIMH,  ONpPEACIICHUS
JOCTOBEPHOCTH TMOJTyYCHHOTO Pe3ysIbTara;

e CO3/IaHUE YCIIOBUH ISl Pa3BUTH YMEHHH NPOEKTHO-HCCIIEIOBATEIHCKOH, TBOPUECKOM
JeSTEeITbHOCTH.

Ha wmsydyenue ¢usmku (6a30BBI YpOBEHBb) HAa YpOBHE CpeAaHEro oOmiero oOpa3oBaHHS
otBoauTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Henemo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Ipemaraemerii B mporpaMmme 1o (pu3uke nepedeHsb Ja00paTOPHBIX M MPAKTHISCKUX PadboT
SIBJIIETCS PEKOMEHJOBAHHBIM, YUYMTEb JEJaeT BBIOOp MPOBEACHHUS JTabOpaTOPHBIX paboT u
OTIBITOB C y4€ToM MHUBUIYaJIbHBIX ocobeHHOCTEN oOyuaromuxcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Haydunele Meronpl mo3HaHUs OKpyxarouiero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHHIIBI TPUMEHUMOCTH (prU3HYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHUE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBKeHusA. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUM Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIIeHU 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE NBIKEHHE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxeHue. [[BrkeHMe MaTepHAIbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHONIEHWS ~ MEXAY  OYTSIMH,  NOPOWAEHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ["anunes. [lepBoiii 3akoH HptoToHa. MIHEpIManbHbIe CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas kocmMuueckast CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU WUJTU Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE ABMKEHHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble U HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOThl HEMOTEHIUANBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBAa U INPAKTHUYECKOE NPUMEHEHHUE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne aOCONIIOTHO HEYNMPYroro yaapa ¢ TOMOIIBI JBYX OJWHAKOBBIX HUTSHBIX

7



MasiTHUKOB.
HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETUYECKON TEOPUHU U UX OMBITHOE 0O0OCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BelmecTBa. MoJiel CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl MosieKys. KoJimuecTBo BeliecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETHYECKON TEopuun
uJeanbHOTO Tasza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpefaHell KUHETUYECKOW SHepruu
TEIIOBOrO JABWKEHWS dvactul rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanpronHa. M3omponecchl B MAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, n3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu MOJIEKyI
OPraHN4YeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UJICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHsIsI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
uJeanbHOTO ra3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KojinuecTBo TENIOThI pu TeIionepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K M3ompoIieccam. [ padudeckas mHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B MPHUPOIE.

TennoBbie MamHbL. [IpuHIIUTIBL IEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPruu B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUraTellb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHUH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue >upa B JaTyHHOU TpyOKe MyTEM
TpeHust (BUICOAEMOHCTpALISA).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Mcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEJIbHAs BIAKHOCTh BO3yxa. HacelleHHblil nmap. YaenpHas TemioTa napooopazoBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OanaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM  TOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHNKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHKA

Tema 1. Dnekmpocmamuka

DneKkTpu3ainusa Tell. OJEeKTpudyeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apsAJIOB.
[IpoBOAHMKH, TUATIEKTPUKH U MOJTYIPOBOJIHUKH. 3aKOH COXPAHEHHUS AJICKTPUUYECKOTO 3apsiaa.

B3aumopeiicteue  3apsinoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3apsi.
Onektpuyeckoe mnoje. Hampsx€HHoCTh 3nekTpuueckoro mnojis. IlpuHnun cynepno3uuuu
3JIEKTpUUECKUX MojieH. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

Pabora cumn anmekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOIHUKHY U TUAIEKTPUKHU B JIEKTPOCTATUYECKOM T0Jie. [{uaneKkTpudeckas NpOHUIIAaEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATopa. DHEpPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBATIbHBIMI
anmnapar, CTpyWHBINA IIPUHTED.

Jemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.



[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwlit 31exkmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS AJIEKTPUUECKOTO0 ToKa. MICTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKa.

DNeKTpOABUKYIIasi CUJIa U BHYTPEHHEE COMPOTUBIECHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AeKTprudeckoi renu. KopoTkoe 3aMpIkaHue.

DneKTpOHHAs MPOBOJUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COTTPOTUBIICHUS METAJIJIOB
oT Temmneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonympoBoaanku. CoOCTBEHHass W TPHUMECHAs MPOBOJUMOCTh TMOJYIPOBOIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacIjlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIN pa3psaa. MosHus.
[Ina3ma.

TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPbHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOIHUKOBBIN IMOJ, FaJbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJAH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHUE TaibBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTro COeAMHEHUS PE3UCTOPOB.

WN3mepenue SneKTpOABMKYIIEH CHJIBI HMCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.

Habmonenue snexrponusa.



Me:knpeaMeTHbIe CBSI3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJIOTUH, XHMMH,
reorpaduu ¥ TEXHOJIOTHUH.

Meoicnpeomemnuvle nonwsimusl, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCHEPUMEHT, MOJIEIUPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpaduKh U CBOHCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCHHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HMX IPOEKUUU Ha OCHU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe IBIKEHUE B KUBOU npupoje, nudpdysus, ocMoc, TerooOMeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpENadH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: NUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIMAIINS, TralbBaHHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKE JIBUKEHUHN C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOWIIbHUK, KOHIAUIMOHEP, TEXHOJIOTUHU TOJIy4YE€HUSI COBPEMEHHBIX MaTepHaioB, B TOM YHCIIE
HAaHOMAaTEepUAJIOB, W  HAHOTEXHOJOTMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM TNpUHTEp, 3JIEKTpOHArpeBareibHble  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yuebHoro mnpeamera «®dusuka» Ha ypoBHE CpeqHEro oOmero oOpazoBaHUs
(6a30BbIli  YpOBEHb) JOJDKHO  OOECHEYUTh  JOCTHIXKEHHE  CJIeAYIOIIMX  JIMYHOCTHBIX,
MeTanpeaIMEeTHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yibTaThl OCBOCHHUSA yueOHOro mpeamera «Dusmka» AOHKHBI OTpaXkaThb
TOTOBHOCTh M CIOCOOHOCTH OOYYalONIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OMbITa M OMNbITA AESITENbHOCTH B MPOLIECCE pPeaTu3allud OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKON TMO3WUIMU  OOYdYaloImIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WJI€HA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHHUCTHUUYECKUX U JAEMOKPATHYECKHX
LIEHHOCTEI;



TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B MHTEpEcax TIpa)KIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHu3alnu;

YMEHHME B3aUMOJCHCTBOBATh C COLUAJIbHBIMU HHCTUTYTAMH B COOTBETCTBMU C MX
(GYHKIMSIMU ¥ HA3HAYCHUEM;

TFOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTH POCCHHUCKOM IpaKTaHCKOW UICHTHYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTMXKEHUSIM POCCHMCKHX
Y4€HBIX B 00J1aCTH (U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 U IMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKJIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢buznueckoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpPEC K pa3iuuHbiM cdepaM NpodecCHOHATBHOW JEesTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (U3MKOW W TEXHHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymymien
npodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIaHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO U caM00Opa30BaHUIO B 001acTH (PU3UKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYeCKOr0 BOCTIUTAHHUSI:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYPHI, OCO3HAaHHE TJI00AJBHOIO XapakTepa
9KOJIOTUYECKHUX MTPOoOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICHCTBUI B OKpYKaIOLIEH cpele Ha OCHOBE 3HAHUs
1enei yCTOWYMBOro pa3BUTHS YEJIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTMUYECKON HaNpaBIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTUS HU3NUECKON HAYKH;

OCO3HAHKE IIEHHOCTH HAay4YHOU JeATeIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUs: (HU3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO AeSITENFHOCTh MHAUBHIyaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3zoBble Joruueckue aeMcTBUA:
CaMOCTOSITENIBHO (pOpMYNIHUpOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OIIPENENATh LENN EATEIIbHOCTH, 3a/1aBaTh MapaMETPbl U KPUTEPUU UX JOCTHKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3UYECKUX SBICHUSX;
pa3pabaTeIBaTh IJIaH PELISHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMATEpHUAJIbHBIX PECYPCOB;



BHOCUTHh KOPPEKTUBBI B JESATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEJSAM,
OIIEHUBATh PUCKHU MOCJIECACTBUHN IEATEIbHOCTH;

KOOPDAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSX pPEAIbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciieqoBare/bCKue AeiCTBUSA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATUSIMH M METOJaMU (HU3UUECKOI
HayKH;

BJIaJIETh HAaBBIKAMHU Y4YEOHO-MCCIIEIOBATEIBCKON M MPOECKTHOM NEATEIbHOCTH B 00JaCTH
(U3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY TIOMCKY METOJIOB PEUICHUS 3a71a4
(bMBUYECKOTO COIepKAHUS, TPUMEHEHUIO PA3IMYHBIX METO0B IMO3HAHMS;

BIIAJIETh BUJAMH JESATEIHLHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €r0 HHTEPIIpPETaIluHy,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYyallUsX, B TOM YHCIE TMPHU
CO3/ITaHUHU Y4EOHBIX TPOECKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH TIPUYUHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJIM3UPOBAaTh 3aJady, BBIJBUTAThH
TUTIOTE3y €€ pelIeHUs, HaXOJUTh apTyMEHTHI IS JI0Ka3aTeJbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEHICHHS 3aJadyd  pe3yJabTaThl, KPUTHYECCKH
OIIEHUBAThH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh W (POPMYTUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATEIHHOW ACSITEIBHOCTH, B
TOM YHCJIE TPU U3YICHUU (HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PHU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HJIEHU, TIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIIKE albTepPHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmeii:

BIIQZIETh HABBIKAMU MOJIydyeHHUs] WHpopMauu (HU3NYECKOro COAEP)KaHUs U3 HUCTOUYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IMOWCK, aHalIM3, CUCTEMaTU3alUi0 U
UHTEpPIpETANI0 HHPOPMAINH Pa3INYHbIX BUJIOB U (OPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTh HH(POPMAIIIH;

HCIOJIb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHI B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCcOCOepeKeHUs, MTPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€301MaCHOCTH;

co37aBaTh TEKCThl (DUBMYECKOTO COJEpX aHWs B pa3NUYHbIX (opmarax ¢ ydéTom
Ha3HayeHUs uH(opManMKW ¥ UENeBOW ayAUTOPUM, BBIOUpas ONTUMAIbHYIO (GOopMy
MIPEJICTaBICHUS U BU3YyaIU3aIlIH.

KomMMyHuKaTHBHBIE YHHBepcaJlbHbIe Y4eOHbIe 1eii CTBUA:
OCYILECTBIIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOH /1A TENBHOCTH;
pacro3HaBaTh NMPEANOChUIKA KOH(DIUKTHBIX CUTYallMH U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsSI C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;
MTOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAaH/IHOM U MHIUBUAYaIbHON pabOTHI;
BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ y4€TOM OOIIMX MHTEPECOB U
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BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATh LIE€JIM COBMECTHOM JESATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUSA IO €€ NOCTMIKEHUIO: COCTABJIATH IUIAH JEWCTBUM, PACHpPENENsaTh POJIA C Y4ETOM
MHEHHH yYaCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJJOT'0 YYaCTHHUKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabdOTaHHBIM KPUTEPHUSIM;

IpeaJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJIEU C IO3UIMHM HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranu3anusi:

CaMOCTOSITEJILHO OCYILECTBIIATh IMO3HABATEIBHYIO NEATENHOCTh B 00OJacTu (pu3uku u
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (JOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIPHO COCTABJISITh IUIAH PEIICHUs] PAacUETHBIX W KAauyeCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI TIPAKTUYECKOW paboThl ¢ y4€TOM HMEIOIIMXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTECHU;

JTaBaTh OLIEHKY HOBBIM CHUTYAIIHIM;

paciupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHPOBAHUIO U TIPOSIBIICHHIO JPYIUIIMA B oOjactu  (pusukw,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTh, OILCHHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIaZIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICTUTEIIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

WCIO0JIb30BaTh MPUEMBI peIIeKCHu AJIsl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yJbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIIU3€ PE3yJIbTaTOB JAESITEIbHOCTH,

MpU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nmporecce noctukeHus TIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI IO (pU3KKE AJIst
YPOBHSI CpeHero oo1ero o0pa3oBaHus y oOy4yaroUIUXCs COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUIEKT, IpeanoIararomui chopMUpPOBAHHOCTD:

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BUJIETh HAMpaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeryJIupOBaHMUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIUM, BKIIOYAIONICH CTpEMJIEHHE K JOCTHXKCHHMIO IEU M YCIEXY,
OTNTUMM3M, UHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;
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SMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh NOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUYUTBIBATh €T0 IIPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMH
JOAbMU, 3200 THTbHCS, IPOSBIISATH MHTEPEC U Pa3periaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy obyuenus B 10 kijiacce mpeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JOJDKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONIUXCS YMEHHH:

JEMOHCTPUPOBATh HA MPUMEpax poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOMN
NIeSATEIIFHOCTH JIFOJIEH;

VYUTHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (PU3NYCCKUX MOJICNICH: MaTepuaibHas
TOYKa, MHEPIHAJIbHAS CHUCTEMa OTCUY€Ta, aOCOJIOTHO TBEPAOE TENO, WUICANTbHBIA Ta3, MOJETH
CTPOCHUS Ta30B, KHJIKOCTEH W TBEPABIX TEJ, TOUCUHBIH DIICKTPUYCCKHUNA 3apsy MPU PEIICHUU
¢buznyeckux 3anay;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIIECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKOW TEOPHH CTPOCHHUS BEIIECTBA W DJICKTPOJIHMHAMHUKHU:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE TMPSMOJMHEHHOE IBMKEHUE, CBOOOJHOE TaJeHUE Tel,
JMBIDKEHUE TIO0 OKPYKHOCTH, WHEpIHUs, B3auMoJieicTBHEe Tei, auddys3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE XUIKOCTEH W TBEPABIX TeEJ, M3MEHEHHE O00BbEéMa TeN TpH HarpeBaHUU
(oxytaXkieHun), TeIIOBOE PaBHOBECHE, HCIIapeHHe, KOHACHCAllUs, TIaBlIieHUe, KpUCTAIII3alus,
KHUIIEHHE, BJIAKHOCTh BO3/yXa, MOBBIIICHHE JaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKIy MapaMeTpamMu COCTOSIHMSI ra3a B H30MpOIeccax, 3JeKTpU3alus Tell,
B3aMMOJICHCTBHE 3apsJIOB;

OTIHCHIBAaTh MEXaHWYECKOE JIBU)KEHUE, HCMOb3Yysl (U3NYECKUE BEIMYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIlEeHNEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHia, UMIYJIbC Teja, KHHEeTHYeCcKas
SHeprusi, NMOTEHLHUaJbHAsl AHEpPrusi, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHWU TMPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HUCHOJB3YEMbIX BEIMYMH, HUX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYHUHY
C IPYrUMU BEIMYMHAMU;

OTHCHIBAaTh HW3YyYEHHBIC TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIE SBIICHUS, HCIOJb3YS
¢dbusznueckue BETUYMHBI: JaBJICHHE ra3a, TeMIepaTypa, CpedHss KUHETHYecKas »Heprus
Xa0THYECKOTO JIBUYKEHHUS MOJIEKYJ, CpeJHEKBaJApaTU4YHas CKOPOCTb MOJEKYNI, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kodQ(UIHUEHT MOJE3HOro ACWCTBUSA TEIIOBOTO
JBUTATENS; IPU OMTUCAHUH MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOIb3yEeMbIX BETUUHH,
uxX 0003HAYEHUS M EIUHHIIBI, HAXOJIUTh (OPMYJbI, CBA3BIBAIONINE JaHHYIO (PU3UYECKYIO
BEITUYMHY C JPYTUMHU BETUYMHAM;

OTHCHIBATh M3YYCHHBIE SJIEKTPUUYECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporiecchl), UCTONB3YS (PU3NYECKUE BEIMUMHBI: DJEKTPUUYECKUUN 3apsijl, AJIEKTPUUYECKOe TOJIe,
HanpsDKEHHOCTh  TOJIS, TOTEHIMAN, Pa3HOCTh TNOTEHIMANOB; TpPU OINHUCAHUH MPaBUIBHO
TPakTOBaTh (U3WYECKUI CMBICT HCHOJb3YEMbIX BENUYHH, MX OOO3HAUYECHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEJTUUUHY C IPYTUMH BETMYHMHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHHUS, UCTONB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIEL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3akonsl HproToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOUM SHEPruu, 3aKOH COXpPAaHEHHS MMITYJIbCca, IPUHIIUIT CYTEPIIO3ULIUN CUJI, IPUHIIHIT
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paBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, 'a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ ¢ a0CONIOTHON TemIepaTypoid, MepBBId 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JNMEKTPUUECKOTO 3apsia, 3akoH KymoHa, mpu 3TOM pasznuuarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMITBI ICHCTBHS MaIlIMH, TIPUOOPOB ¥ TEXHUYECKHUX YCTPOICTB;
pa3nauyath yCIOBHUS UX O€30M1aCHOTO UCMOIb30BaHMs B IOBCETHEBHOM XKU3HU;

BBITIOJTHATE JKCIIEPUMEHTHl 110 HMCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
WCTIOJb30BAHMEM  TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYINPOBATH
npobieMy/3agady ¥ TUINOTE3y Y4eOHOro OKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYHUH, IPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJb30BaThb W3BECTHBIE METOJbI OIICHKH
MIOTPEIIHOCTEN U3MEPEHUI;

HCCIIEIOBAaTh 3aBUCHUMOCTH MEXAy (U3NYECKUMHU BEIUYMHAMU C HCIOJIb30BAHUEM
NPSIMBIX HW3MEPEHH, MpU OSTOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHPOBATh PpPE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIMYMH B BUJE TAOIUI] U I'padUKOB, J€NaTh BHIBOIbI
10 pe3yJbTaTaM UCCIIEI0BaHUS;

coOmogare InpaBuia O€30MacHOrO TpyJda NpU MPOBEICHUM HCCIEAOBAHMM B paMKax
y4eOHOIr0 SKCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W INPOEKTHOW JAEATENIBHOCTU C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOM MOAEbI0, HCHOJb3Ys
(bu3nyeckre 3aKOHbI U NPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTD MOyYEHHOTI'O 3HAYE€HUsS! (PU3HMUECKON BEJTUUHHBL;

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBAaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IETIOYKY
paccykKJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HMH(OPMAILMOHHbIE
TEXHOJIOTUU [yl IIOUCKA, CTPYKTYPHUPOBAHMs, MHTEPIPETALMU U IMPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOpPMALMKU, HOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

IPUBOJMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUs 3/I0POBbsI U COOJIOACHUS HOPM 3KOJIOTMYECKOT0 TIOBEAECHUS B OKpYXKaIOLIEH cpere;

paloTath B IpymIie C BHIIOJHEHUEM PA3IUUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh paboTy
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHIAPTHBIX CUTYallUsX, aJeKBaTHO OLIEHMBATh BKJAJ KaXJOTO M3 YYaCTHUKOB T'PYIIIbI B
pelieHne paccMaTpuBaeMoi poOIeMBbI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KoHTpoIbHbI IpaxTieckn (uu¢posrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
e padoTbl e padoThl
pecypchl
Pazngen 1. PUSUKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
bubmmoreka [IOK
1.1 ®du3nKa U METOJIbI HAYIHOTO IMO3HAHUS 2 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitia ° 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamika ! 1 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 0 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 0
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 0 0 bubnmuoreka [JOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Paznen 4. QJIEKTPOJAUHAMUKA

bubnuoreka [IOK
4.1 C) 10
flerIpoctatiia https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIN 2NE€KTpUYECKUN TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KoHTpoabHbI IIpakTuyecku U3Y4YCHU
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoTbl |
pecypcbl
®usuka — Hayka o npupoje. Hayunsie bubmorera [JOK
1 - ) 1 0 0 https://m.edsoo.ru/ff0c32e
METO/IbI IO3HAHMS OKPY>KAIOIIETO MUpa 9
Ponb 1 mecTo ¢usuku B opMUpOBaHUM bubmuorexa [JOK
2 COBPEMEHHOM HayuyHOU KapTUHBI MHUpA, B 1 0 0 https://m.edsoo.ru/ff0c33e
MPAKTUYECKOU JIEATETLHOCTH JIFOIeH 6
MexaHn4eckoe JBHKEHHUE.
OTHOCHUTENBHOCTh MEXaHUUECKOTO Bubmmorexa [IOK
3 1 0 0 https://m.edsoo.ru/ff0c350
nBrokeHud. [lepemenienne, CKOpocCTh, g
YCKOpEHHE B
PaBHOMEpHOE NpAMOJIMHENHOE bubmmorexa [TOK
4 P P 1 0 0 https://m.edsoo.ru/ff0c362
JIBU>KEHUE 0
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE bubmorexa HOK
5 JOROP P 1 0 0 https://m.edsoo.ru/ff0c372
JIBU>KEHUE o
6 CBoOoaHoe majienre. Y CKOpeHue 1 0 0 bubnmnoreka [IOK
CBO6OI[HOFO naJicHUs httpS://m.edSOO.I’u/f‘fOCBQCC
Kpuponuneitnoe npmxenue. [[BrmxeHne bubmotera [JOK
7 P ) 1 0 0 https://m.edsoo.ru/ff0c3ad

MaTepHaﬂLHOﬁ TOYKHU IO OKPYKHOCTH

a



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

[IpuHnun otHOCUTENBHOCTH ["anunes.

bu6mmoreka [{OK

8 WNHepunanpHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be
[TepBsiii 3akoH HeroToHa 8
Macca tena. Cuna. [lpunnun bubnuorexa [JOK

9 CyIIepIIO3UIMH CWI. BTOpou 3ak0H https://m.edsoo.ru/ff0c3be
Hprorona mig maTepuanbHOU TOUKH 8
Tperun 3akoH HeroToHa 11t bubmorera [JOK

10 https://m.edsoo.ru/ff0c3be
MaTepuaIbHbIX TOYEK 8
3akoH BceMHpHOro Tsrotenus. Cuna bubnnorexa [JOK

11 TsKecTu. [lepBas kocMudeckas https://m.edsoo.ru/ff0c3d0
CKOPOCTh 0

bu6moreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el
8

Cuna tpenus. KoadumumenT rpenus. bubnuorexa [JOK

13 Cuina conpoTUBIICHHSI IPU JBUKEHUT https://m.edsoo.ru/ffOc3f7
TeNa B KUIAKOCTH WM ra3e 6

14 KontponpHas padorta Nel o teme
«Kunemaruka. /lunamuka
[ToctynarensHoe u Bpamat"Teanoe Bu6morexa [IOK

15 JIBUKEHHE a0COJIOTHO TBEPAOrO Tela. httos://m. edsoo.ru/ffocd1a
MowmenT cunebl. [lnedo cunbl. YcnoBus 6
paBHOBECHS TBEPJOTO Teja
Nmmynsc MaTepuanbHON TOYKH,
CUCTEMbI MaTepUaIbHBIX TOYEK. bubmorexa HOK

16 https://m.edsoo.ru/ff0c43d

NMiynec cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCca. PeakTUBHOE IBHKEHHE

6



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

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHEprus MaTepUaIbHON

bu6mmoreka [IOK

17 https://m.edsoo.ru/ff0c450
ToYkH. Teopema 00 H3MEHEHHUH ”
KHHETUYECKOM dHEePTUr
[ToreHnmanpHas dHEprus.
[TorenumanpHast 3HEPTUS YIIPYTO bubnuorexa [JOK
18 nehopMUPOBAHHOU TPY>KUHBI. https://m.edsoo.ru/ff0c461
[ToTeHnmansHas YHEPTHsI Tea BOIU3N a
MTOBEPXHOCTU 3eMJIU
[ToTeHIMaTbHBIC U HETIOTCHITHATEHBIC
cuiibl. CBsA3b pabOThI HEMOTEHIIUATBHBIX bubnuoreka [IOK
19 CHJI C I3MEHEHUEM MEXaHUIECKOU https://m.edsoo.ru/ff0c478
SHEPTHUH CHCTEMBI TeJ. 3aKOH c
COXPAaHCHUS MEXaHHUECKOW YHEPTHH
JlabopaTtopHnas pabota Nel
«HccnenoBanue cBsA3U pabOThI CUITBI C
20 W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha MPUMEpE PacTSKEHUS
PE3UHOBOTO KI'yTa»
KontponpHas padota Ne2 mo teme bubnuoreka [JOK
21 «CraTtuka. 3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c4b7
MEXaHUKE» 4
OCHOBHBIE IOJIO)KEHUST MOJIEKYIISIPHO- bubnuoreka [JOK
22 KHMHETU4YeCKOH Teopuun. bpoyHoBckoe https://m.edsoo.ru/ffOc4dc

neuxkenue. Auddysus

2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
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

Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
yacTUl BelecTsa. Mozenu cTpoeHus

23 ra3oB, KUAKOCTEH U TBEPIBIX TEJ.
Macca monekyn. KonuuecTBo BeliecTsa.
[TocrostnHas ABoraapo
TennoBoe paBHOBecue. Temmeparypa u
24 e€ u3mepenue. lllkana remneparyp
Henscus
. bubmnoreka [JOK
Wneanpusiii raz 8 MKT. OcHOBHOE 1
25 https://m.edsoo.ru/ffOc4fd
ypaBHeHue MKT .
AOcoIoTHAs TeMIIepaTypa Kak Mepa
. . bubmuotexa [JOK
CpeHEeH KHHETHYEeCKON YHEPTHH
26 https://m.edsoo.ru/ff0c511
JIBH>KEHUS MOJIEKYJ. Y paBHEHHUE o
MenneneeBa-Kinaneitpona B
27 3akoH JlampToHa. ["a30BBIC 3aKOHBI
JlabopaTtopnast pabota No2
«OmpeneneHue Macchl BO3Iyxa B
28 KJIACCHOM KOMHAT€ Ha OCHOBE
U3MEpPeHU 00bEMa KOMHATHI, IaBJICHUS
Y TeMIIepaTyphl BO3/IyXa B HEW»
bu6mmoreka [JOK
M3omnporiecch B HacaIbHOM I'a3e U UX
29 https://m.edsoo.ru/ff0c570
rpagu4ecKkoe IpeICTaBICHUE o
Buytpennsis sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U bubnnoreka [JOK
30 crocoObl e€ m3MeHeHus. KomuecTBo https://m.edsoo.ru/ff0c595

TEIUIOTHI U paboTa. BHyTpeHHsIsI sHEprus
OJIHOATOMHOTO MJICAJIBHOT'O Ta3a

2



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

bu6mmoreka [{OK

31 Buabl Tennonepenauu https://m.edsoo.ru/ff0c5¢c3
6

VY enpHast TENI0EMKOCTh BEILIECTBA. bubnuorexa [JOK

32 KonudecTBo TemioThI npu https://m.edsoo.ru/ff0c5¢3
Terutonepenade. AauabaTHBINA MPOIIece 6
[IepBblii 3aKOH TEPMOJUHAMUKH U €T0 bubmorexa HOK

33 https://m.edsoo.ru/ffOc5ef
MIPUMEHEHHE K H30IpoIieccam c
Heo6patumocTh npo1ieccoB B MpUPOIE. bubmotera [JOK

34 . https://m.edsoo.ru/ff0c623
BTtopoii 3ak0H TepMOAMHAMUKN 0

35 [Tpunmun nevicreus u KII/I TermoBoit ft?rfs?;;f;;gﬁ/}:fowoo
MaITUHBI .

36 Hwuxn Kapro u ero KITJ]

37 DKOJIOTHYECKHE TIPOOIeMBI
TEIUIOHEPTETUKHI

38 O6o06maromuii ypok «MosteKyssspHast Et?{i?;;fcli(;gg}:fow%
¢uzuka. OCHOBBI TEPMOIUHAMHUKIY g
KontponpHas padota Ne3 mo teme bubnuoreka [JOK

39 «MounekynspHas ¢uszuka. OCHOBBI https://m.edsoo.ru/ff0c6a5
TEPMOIUHAMUKI 0
[TapooOpazoBanue 1 KOHIEHCAITHSI. bubmorexa HOK

40 https://m.edsoo.ru/ff0c63b
Hcnapenue u xunexnue 6
AOGCOmIOTHAS ¥ OTHOCUTEIbHAS bubmotera [JOK

41 https://m.edsoo.ru/ff0c64d

BJIA’KHOCTB BO3JyXa. HacpimmeHHb1i nap

8



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

Teepnoe teno. Kpucrannmuecknue u
amop(dHbIe Terna. AHU30TPOIUSI CBOVCTB

bu6mmoreka [IOK

42 https://m.edsoo.ru/ffOc65f
KpHuCTaJlJIOB. >KI/IZIKI/IG KpHuCTaAJJIbI. 0
CoBpemeHHbIE MaTepuabl B
[laBnenue U KpUCTATUIU3 AU bubnuorexa [JOK

43 VY enbHas TEIUIOTA TJIaBJICHUSL. https://m.edsoo.ru/ff0c670
Cyo6numariust 8

bubmmoreka [{OK
44 VYpaBHeHue TerIoBoro danaHca https://m.edsoo.ru/ff0c682
0

DIIeKTpU3anus Tell. DNEKTPUUECKUN bubmuotexa [JOK

45 3aps. JIBa BUIa DIEKTPUUECKHIX https://m.edsoo.ru/ffOc6bc
3apsaI0B c
[TpoBOAHUKH, TUATEKTPUKU U bu6moreka [IOK

46 MTOJTYTTPOBOTHUKHU. 3aKOH COXPaHCHHS https://m.edsoo.ru/ffOc6bc
ANEKTPUIECKOTO 3apsiia c
B3anmoercTBue 3apsa0oB. 3aKoH bubnuorexa [JOK

47 Kynona. TouedHbIW 3MEKTPUIESCKUN https://m.edsoo.ru/ffOc6ce
3aps 4
Hanpspk€HHOCTB IEKTPHUYECKOTo TOJIS.
[IpuHIUI Cyneprio3uiuu bubmotera [JOK

48 . https://m.edsoo.ru/ffOc6df
ANEKTPUYECKUX MmoJier. JInHun »
HaIpsHKEHHOCTH

49 PaboTa cui 37eKTpoCTaTHIECKOTO MOJIS. Bu6motexa [JOK
IMoTenmman. Pa3HocTh MOTEHIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKH U AUDIIEKTPUKH B bu6mmoreka [JOK

50 NIEKTPOCTATUYECKOM II0JIE. https://m.edsoo.ru/ff0c701

I[I/ISJ'IGKTpI/ILIeCKaH MMPOHHULIAEMOCTb

8



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

bu6mmoreka [{OK

o1 OnexrpoeéMkocTs. Konnencarop https://m.edsoo.ru/ff0c712
6
DNEeKTPOEMKOCTD TIOCKOTO bubnuorexa [JOK
52 KOHJIGHCATOpa. DHEPrus 3apsKeHHOTO https://m.edsoo.ru/ff0c72c
KOHJIEHCaTopa 0
53 JlabopaTtopHnas pabota Ne3"M3mepenue
ANEKTPOEMKOCTH KOHJeHCaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
o4 anmnapara, CTpyHHOTO IpUHTEpA.
DIIEKTpOCTAaTUUYECKAs 3alUTA.
3a3eMIiIeHHE AIEKTPOIPUOOpPOB
DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
55 Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jyist
y4dacTKa Henu
[TocnenoBarensHOE, TapauieIbHOE, bubmorera [JOK
56 https://m.edsoo.ru/ffOc74f
CMEIIIaHHOE COEAMHEHNE IPOBOHUKOB. 0
PaGoTta 1 MOILTHOCTB AIIEKTPUIECKOTO bubmiorexa LOK
57 https://m.edsoo.ru/ff0c783
ToKa. 3akoH Jlxoynsa-Jlenna 3
3akon OMa 715 IOJTHOM (3aMKHYTOM)
anektpuyeckoii nenu. Koporkoe Bbu6nuoreka LIOK
58 3ambikaHue. JlabopaTopHas pabora https://m.edsoo.ru/ff0c7ae

«M13mepenue DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO CONIPOTUBIICHUSD)

0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

DEeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COMPOTUBJICHUS

59
METAJIJIOB OT TEMIIEPATYPHI.
CBepX1mpoBOIUMOCTh
60 DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoucTBa NIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
3 bubmmoreka [{OK
MpUMECHas MPOBOAUMOCTb. CBOUCTBA
61 https://m.edsoo.ru/ff0c84a
p—~n-niepexoa. I1orynpoBoIHUKOBBIE o
puoOOpbI B
DIIEKTPUYECKUH TOK B pacTBOpax U
bu6moreka [IOK
pacriaBax 3JeKTPOJIUTOB.
62 https://m.edsoo.ru/ff0c82b
DNEKTPOTUTHIECKAs JUCCOIHAITHSI. .
DIIEKTPOJIN3 -
DIJIEKTPUYECKUHU TOK B ra3ax. 5
CamMmocTosATEnbHBIN U bubmorexa HOK
63 . https://m.edsoo.ru/ffO0c84a
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. o
[Inazma -
DnexTpuyeckue Npuldopsl U yCTPOcTBa
bu6mmoreka [JOK
U UX IPAKTUYECKOE IPUMEHEHHE.
64 https://m.edsoo.ru/ffOc86f
[IpaBuna TexHuku 0€30MaCHOCTU c
O06o0Imaromui ypok bubnuoreka LJOK
65 (DNEKTPOMHAMUKAY https://m.edsoo.ru/ff0c88b
€
KonTtponpHas padota Ne4 o teme
«Qnekrpocratuka. [1ocTOAHHBIM bubmotera [JOK
66 https://m.edsoo.ru/ff0c8a8

ANEKTpUUECKUM TOK. TOKM B pa3ianyHbIX
cpenax»

a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

PesepBHbIl ypoKk. Pe3epBHbIN ypoOK. bubnuorexa [JOK

67 O6o06marmuii ypok o temam 10 1 https://m.edsoo.ru/ff0c8c5
Kiacca 6

. . bubnuorexa [JOK

P . 06006

68 CICPBHBIH YPOT. LOODIAIOLIIH Ypor 1 https://m.edsoo.ru/ff0c8f6
o Temam 10 kitacca c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [lapbentreBoit H.A., AkiinonepHoe o0miectBo «M31aTeancTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
®dusznka : 10—11 k1. : moypod. MmIaHUPOBAHUE: TTIOCOOUE IS YUuTENei

obmeo6pazosar. opranuzanuit/ B. @. [llmios. —M. : [Ipocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI CETHU
HUHTEPHET
bu6nmmoreka IJOK

https://m.edsoo.ru/
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