


IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelbHON mporpammel, mpenctaBieHHapix B DPI'OC COO, a Ttakke ¢ yd4éroM
benepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yinbTaThl OCBOEHHSA Kypca (HU3UKM: JIMYHOCTHBIE, MeTalpeIMETHbIE, IpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay 1o rojaM o0ydeHusl.

dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE YI€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINH BKIJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJIY4YEHHUsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAyYHBIM METOJI M0O3HAHUS MTPU BBITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

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

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCEeX Pa3leioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (pu3nku 00beTMHEH BOKPYT
¢busznueckux Teopuil. Bemymum B Kypce sBusercs (OpMHUpPOBAHHME MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU U 3KOJIOTMYECKHUMHU IIPoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH BJIEMEHTaMHU Kypca (HU3UKM Ha YpPOBHE CpeaHero oOIiero ooOpa3oBaHHUs
ABIIAIOTCS (u3ndeckue Teopuu (hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nueckoil TeopuH, posu (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUU U TIPOLIECCOB).
CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yercs Mpexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(U3UKH — 3TO HCHOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB H
nmabopaTtopHBIX paboOT, KOTOphIE B TMporpaMme MO0 (U3NKE OOBEIUMHCHBI B OOMIMI CITMCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS W OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
mporecca UCXos U3 0COOCHHOCTEH TUTAHMPOBAaHMS U OCHAIIeHHus Kabuneta ¢usuku. [Ipu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAETseTCs PEHICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTtom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4y C SIBHO 3aJIaHHOM (PM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3ienoB. /i KaueCTBEHHBIX 3aad IPHOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
o0mrero o0pa3oBaHUs JIOJDKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOwHeTa (QM3WKHA WIH B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B kabunete
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE TSI BBITOTHEHUS YKa3aHHBIX
B IporpamMMe Mo (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opy0BaHUE.
JlemoHcTpalMoHHOEe 00opynoBaHue (opMHpPYeTCs B COOTBETCTBUM C MPUHLUIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00OecreunBaeT MOCTAHOBKY IEPEUYHCIEHHBIX B MpOrpamMe 1o
¢Gu3MKe KIIOYEBBIX JEMOHCTpAlUUN Uil HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaGoparopHoe oOopynoBaHUE ISl YYEHHYECKHUX MPAKTUYECKHX paboT Gopmupyercs B
BHJIE TEMAaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJb30BAaHUU AHAJIOTOBBIX M IHU(POBBIX MPHOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISFOTCS:
e (opmupoBaHue wHHTEpeca W CTpeMJICHHS OOYy4alOUIMXCSd K HAyYHOMY H3YUEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHUs] OCHOB CTPOCHHS
MaTepuu U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE YMEHHUH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelIeHHeM CIEAYIOIIMX 3a/Jad B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHus:



e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAs MEXaHHUKY, MOJICKYJSIPHYIO (PU3HKY, IIEKTPOAUMHAMHUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1  OOBSICHEHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOCHHME CHOCOOOB pELIEHUS pa3IWYHbIX 3a7ad C SBHO 3aJaHHOW (U3NYECKOU
MOJIeNBIO, 3a/a4, MOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JMaHue (HU3HUYECKOM
MOJIENH, aJIEKBAaTHOM YCIIOBUSM 3a/1auH;

® TOHMMaHHWE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIAQJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBENEHUS (PU3NYECKUX
OKCTIEPUMEHTOB, aHaIW3a W  WHTEpIpeTaluu  WHPOPMALUHU,  OIPEICICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCIIOBUU JIJIS pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKON
NEeSITEIbHOCTH.

Ha wmsydyenue ¢usmku (6a30BBII YpOBEHBH) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHs
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o pusuke rnepeueHb J1ad0paTopHbIX U MPAKTHUECKUX paboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBEAEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3nka 1 MeTOAbI HAYYHOI O MO3HAHUS

Odusuka — Hayka o mpupoje. Haydnble MeTopl MO3HaHUS OKpyXkaromiero mupa. Poib
SKCIEPUMEHTAa U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pr3HKe.

MonenupoBanue Quandeckux siBJIeHU U mpoiieccoB. Hayunbsie runoressl. duznueckue
3aKOHBI ¥ TEOPUU. |'paHHIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe ABMKeHHE. (OTHOCUTEIBHOCTh MEXaHHYECKOTO JBMkeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCU CHUCTEMbl KOOpAauHaT. ClokKeHHe NepeMelieHuil u
CJIOJKEHHE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE ABIKeHUe. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKOpeHrne CBOOOHOTO MaIeHus.



KpuBonuueiiHoe naBwxeHue. [[BkeHMEe MAaTEpUAIBHOM TOYKM MO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. llepuon u
yacrota oOpamienus. LIeHTpocTpeMHuTeNbHOE YCKOPEHHUE.

TexHuueckre YCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: CHUIOMETp, JBIKCHHE
CHapS/IOB, IICTTHBIC U PEMEHHBIC TTepeIauH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKCHUSI.

[IpeoOpa3oBanme IBUKCHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue neuxenus tesa, OpOIIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MMaIeHUS.

Hamnpanenue ckopocTH py IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3yuenne HepaBHOMEPHOTO JBUKEHUS C IIEJIBIO OTPEICTICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHONICHWS ~ MEXAy  MYTAMH, TNPONACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENIbHbIE pPaBHBIE MPOMEXKYTKA BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKEHUU C
HaYyaJIbHOM CKOPOCTHIO, paBHON HYITIO.

N3ydenune nBUKEHUS MapuKa B BI3KOM KUIKOCTH.

N3yuenne nBukeHus Tena, OpoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnmn otHocuTenbHOCTH ["ammites. Ilepsiii 3akoH HeroToHa. MHEpImanbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa miist
MaTtepuanbHON TOUKHU. TpeTuii 3akoH Hpl0TOHA 17151 MaTepUaIbHBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenune. Buasl Tpenus (mokosi, cKoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koagoumnuent tpenus. Cuna conpoTUBIeHUs
MIPU ABMYKEHUU TEJIA B )KUJIKOCTU WM rase.

[TocTynarensHoe ¥ BpamareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHusa. Ilnedo cunbl. YcimoBus paBHOBECHS
TBEPJIOTO TeNa.

TexHuueckne yCTpOMCTBA M IPAKTUUECKOE IPUMEHEHHE: MOIIIMITHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxeHue cuil.

3aBHCHUMOCTH CHIIBI YIIPYTOCTH OT Ae(hOopMaIIHu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUN.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecUs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenHus Opycka 1Mo HaKIOHHOW TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

UccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke



Nmnynec MatepualibHON TOYKH (TeJa), CUCTEMbI MaT€pHAJIbHBIX ToYeK. VIMITyIbC CHIIbl 1
M3MEHEHHE UMITyJIbCca Teja. 3aKOH COXpaHEHUs UMITYJbca. PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTB CHIIBL

Kunernueckast sHeprus MaTepuagbHOM TOUKd. Teopema 00 HM3MEHEHHMM KHHETUYECKOMN
JHEPIHUH.

[orenumanpsHas sHeprus. [loTeHnranbHas SHEPTHUA ypyro AeGopMUpOBaHHON IPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTreHimaneHbple ¥ HENOTEHIMATIbHBIE CHIbl. CBs3b pabOTHl HEMOTEHIUAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM 3HEPIruu CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPrUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCcTpOMCTBA U INPAKTHYECKOE NPHUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE nBIKEHUE.

[Iepexon noTeHIMAIBHON PHEPTUHU B KUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie padomul

N3ydyeHne aOCOJIFOTHO HEYNMPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEpPruM Tella Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MoJiekyasipHas pU3MKa 1 TEPMOJIMHAMMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUYECKOW TEOPUU U X OTBITHOE 000CHOBAaHHUE.
bpoynoBckoe naBwkenue. Juddysusa. Xapaktep ABWKEHHS €W B3aUMOJICHCTBUSI YaCTHIL
BemecTBa. MoJiell CTPOCHMSI Ta30B, KHAKOCTEH W TBEPABIX Tel W OOBSICHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pasmepbl Mosekyn. KosundecTBo BemiecTsa.
[Toctrostnuas ABorazapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenascus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKONH TEOpHH
uaeanpHoro rasza. AOCONIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW SHepruu
TEIUIOBOrO JBIKeHus uactul rasza. lllkama temmneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [lansToHa. M3omponecchl B uicajlbHOM Tase ¢
MIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npepcrapieHrue U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

Texuudeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpadguu Monekyn
OpPraHUYECKUX COCAMHECHUN.

OmnpiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

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

OnbIThL, UJUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICATbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHHd oO0BEMa
KOMHATbI, JaBJICHUS U TEMIEPATYPhl BO3AyXa B HEll.

HccnegoBanue 3aBUCUMOCTH MEX1y MapaMeTpaMU COCTOSTHUSL Pa3peKeHHOTo rasa.

Tema 2. Ocnoevt mepmoounamuku



TepmoanHaMuueckass cucTteMa. BHYTpEHHsAsI dHEprusi TEPMOJUHAMHUYECKONW CUCTEMBI U
ciocoObl e€ m3mMeHenus. KoiamuecTBo TemnoTel U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
UJeabHOTO ra3a. Bupl Teronepenaun: TEMJIONPOBOIHOCTD, KOHBEKIUS, U3IyYEeHUE. Y IeibHast
TEIUI0EMKOCTH BellecTBa. KomuecTBo TEIIOThI IpU TEIUIONEPEIaye.

[lonstue 06 ammabatHOM mpouecce. IlepBblii 3akoH TepMmoauHAMHKH. llpumeHeHue
MIEPBOTO 3aKOHA TEPMOJTMHAMUKY K M3otponeccaM. I'paduyeckast uHTEpripeTaus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TemoBbie Mamuubl. [IpuHnuns! neiicTBus Tenaosbix MamuH. [IpeoOpa3oBanust 3Hepruu B
TEIUIOBbIX MamuHax. Koagduunuent noneznoro aeiictsus ternoBoil Mammubl. [Hukn Kapho u
ero Kod(HUIMEHT MOJIE3HOTO AEHCTBHA. DKOJIOTUIECKUE TPOOIEMBI TETIOIHEPTETHKH.

Texnuueckne ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHME: JABHUIaTelb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Teia NpU COBEPLIEHUU pabOTHI: BBIJIET HPOOKU U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3(pupa B JATyHHOU TpyOke MyTEéM
TpeHus (BUICOJEMOHCTPAIINS ).

N3menenne BHyTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OnsIT 1o aguabaTHOMY PacCHIMPEHUIO BO3/IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune ynenbHOM TEMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpa3zoBanne u KoHAeHcamus. McmapeHue W KumeHue. AOCONIOTHas U
OTHOCHTEJIbHAS BJIQXKHOCTh Bo3ayxa. HachlleHHbIN nap. YenbHas TEIIoTa napooOpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPBI KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPHUCTAJIIOB.
Kunkue kpucrtamibl. CoBpeMeHHble MaTepuaibl. [lmaBieHne W Kpuctayumzauus. Y IeabHas
TeruioTa rasieHus. Cyomumanus.

YpaBHEHHE TEIUIOBOTO OaslaHca.

TexHuyeckne yCTpOWCTBa M IPAKTHUYECKOE IPUMEHEHHUE. THMIPOMETP M ICUXPOMETP,
KAJIODUMETP, TEXHOJIOTUM  IIOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM  4YHCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUN.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX [1APOB.

Kunenue npy NoOHM>KEHHOM J1aBIICHUM.

Crnioco0Obl U3MepEeHHsI BIAKHOCTH.

HaGnroneHue HarpeBaHus U IUIaBJICHUS KPUCTANIMUECKOTO BELIECTBA.

JleMoHCTpanysi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.

Paznen 4. DuekrpoamnamMuka

Tema 1. dnekmpocmamuxa

OnexTpu3anus Tel. OJNEKTpUYECKUH 3apsan. JlBa BHIA JJIEKTPUYECKUX  3apsiOB.
IIpoBOJHUKH, IUANEKTPUKH U MOJTYHPOBOJHUKN. 3aKOH COXPAaHEHUS MIEKTPUUYECKOT 0 3apsija.

B3aumopneiicteue  3apsnoB.  3akoH  Kynona. TodeuHblid  2MEKTpUYECKH  3apsi.
Onexrpuueckoe mnoJie. HanpsokéHHocTe anekTpuyeckoro mnods. IlpuHnun cynepnosunuun
JJIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU YIEKTPUUECKOTO TOJIS.

PabGora cun osnekrpoctarmueckoro mois. Ilotenuman. Pa3HOCTP  MOTEHIMAJIOB.
[IpoBOAHUKHY U AUDIIEKTPUKU B MIEKTPOCTATUYECKOM IT0JIe. JIUDIIEKTpUUYECKast IPOHULIAEMOCTb.



OnektpoéMkoctb. KonpeHncarop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsHUKEHHOTO KOHJIGHCATOPA.

TexHuueckre YCTpPOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3aIlUTa, 3a3eMJICHUE 3JIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCeTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[IpoBOAHMKHM B 3IEKTPOCTATHUECKOM TOJIE.

DNeKTpoCTaTUYECKas 3alIuTa.

JIUDIIeKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTD  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM  TUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHsKeHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku e paznuunvix cpeoax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO ToKa. MICTOUYHWKM TOKa.
Cuina toka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 17151 ydacTka LEnH.

DNEeKTpUYIECKOe COTPOTHUBJICHHUE. VYnenbHOE COTIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHHUE TPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTB IEKTPHUIECKOTO TOKA.

DNEeKTPOABUKYIIasi CUJIa M BHYTPEHHEE COMPOTUBIICHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MTOJTHOM (3aMKHYTOM) 37IeKTprIecKkoi nenu. KopoTkoe 3aMpIkaHueE.

DneKTpOHHAas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIIPOBOIHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DneKTpUuYecKuid TOK B pPAacTBOpPAaX U pacilaBax 3JIEKTPOJIUTOB. JIEKTPOIUTHYECKAs
JccoLranus. JIEeKTPOJIN3.

DJIeKTpUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENIbHBINA pa3psa. MosHusl.
[Tna3ma.

Texuuyeckne ycTpoilcTBa M MPAKTUYECKOE TMPUMEHEHHE: aMIEpPMETp, BOJBTMETD,
peocTar, HCTOYHHMKH TOKa, JJEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPH, TEPMOMETP COIMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHl U (OTOPE3IUCTOPHI,
MOJIYIIPOBOIHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe m3MepeHue 3neKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TallbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTD JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



N3yueHne cMemanHOro COeJMHEHUS Pe3UCTOPOB.

W3mepeHne ANEKTPOJBIDKYLICH CHIBI HCTOYHMKA TOKA W €ro  BHYTPEHHEro
COIIPOTHUBIICHUSL.

Habmoenue anexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS ¢ y4ETOM
COJICpKATENbHBIX MEKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OHOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nouwsmusl, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO IO3HAHMS:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelieHWE CHCTEMbl YpaBHEHHWH, JMHEWHass (QyHKOus, mapadona,
runep0oIIa, uX TpapuKh ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHHE B KUBOU npupoze, mudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOU TIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIEeCTBA,
MOJISIDHAsE Macca, TEIIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/AyXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHNE JIBMKEHHUH C MCIIOJF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKUuU. [IpuHIMD cynepno3uuyu MarHUTHBIX MoJiel. JIMHUKM MarHuTHOU
nHaykuuu. KapTrHa nuHUi MarHUTHOM MHIYKIMU T10J1S1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JMHMNA MHAYKUIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzaumoaeiicTBre NpoBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaydb M HampaBieHHe. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUIIA MHIYKIIMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMU Dapanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIMUA B IMPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIMH. DJIEKTPOIBUKYILAS CUJIa CAMOUHIYKIUU.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



TexHuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
JJIEKTPOMArHMTBHI, JIEKTPOJBUrATEIb, YCKOPUTEIIN YJIEMEHTAPHBIX YAaCTHUILL, NUHIYKIUOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIMHUM UHIYKIMA MarHUTHOTO HOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMKYIIEH CHIIBI MHIYKIIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne MarHuTHOTO IOJIs KaTyIIKHA C TOKOM.

HccnenoBanue AeiCcTBUS MOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sBICHNS 3JEKTPOMAarHUTHOW MHYKIUH.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomazHumuvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMOHHMUYECKHe
konebOanus. Ilepuon, uwacrora, ammautyga U (asa kosneOanui. [IpyXKMHHBI MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuil. [IpeBpamenue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KojeOaTeNbHOM KOHType. AHAJOTUsS MEXKIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTHHM B UIACATHBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYXJIEHHbIE MEXaHUYECKUEe KOoJIeOaHUs.
Pe3onanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHyCOMAQIbHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HANIPSHKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTpeOICHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTUYECKHE PUCKU TpPU MPOU3BOJACTBE dieKTpodHepruu. KynbTypa wHCnoian30BaHUS
AIIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HHU.

Texuuueckue ycTpoilcTBa M NPAKTHUUECKOE MPUMEHEHHE: OHIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTporepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTebHOM CUCTEMBI (IIPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHuii.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmminorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAmpsOKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHUIA.

Pe3onanc npu mocnegoBaTeNbHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATopa.

Mogenb TUHUAM 3IEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAITBIX KOJIEOaHHH Tpy3a HA HUTHU OT JTMHBI HUTH U
Macchl rpysa.

UccnenoBanue TmnepeMEHHOT0 TOKa B IENM M3 IOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMmpoMazZHumMHble 60JIHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
U juvHa BoOJIHBL. [lomepednple W MpoAOibHBIE BOJIHBL. HWHTepdepeHmus u audpaknus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS M3JIYyYCHHs DJIEKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanusi BeKTopoB E, B, V B snexkrpomarautHoi BojiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, TMpeJoMJieHne, ToJisgpu3anus, audpakmus, uateppeperius. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 3MEeKTPOMArHUTHBIX BOJH. [IpHMEHEHHE SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpunHIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPebl.

TexHUYeCcKre yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3BIKAJbHBIC WHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaTdONpUEMHHK, TEICBU30D,
anTeHHa, tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue oTpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Ha6mronenue narepdepeHuy u AU pakiiui MeXaHUIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJAOW W YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DJEKTPOMAarHUTHBIX — BOJH:  OTpPaXX€HHE, MPEJOMIICHHE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuka

[Ceomerpuueckas ONTHKa. [IpAMOJMHEWHOE pacHpoCTpaHeHHE CBeTa B OJHOPOIHOMU
cpene. JIyd cBera. ToueyHbIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MMPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKA3aTENb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. l[lpenenbHbli yroj MOJHOIO BHYTPEHHETO
OTpakEHU.

Jucnepcus cBera. CiioskHbINA cocTaB Oenoro cera. L[BerT.

Cobuparonue U paccewBaroiiye JHH3bL. ToHkKas nuH3a. DOKYyCHOE paccTOsHUE U
OTITUYECKas CuJia TOHKOW NUH3BL [locTpoeHne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmysia TOHKOM JIMH3BL. Y BEIIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass onrtuka. WuTepdepeniuss cBera. KorepeHTHble HUCTOYHUKU. Y CIOBUA
HaOIOIEHUS] MAKCHUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIITMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuust  cBera. JudpakuuonHas peméTka. YciaoBHe HAOMIOICHUS TJIaBHBIX
MaKCHUMYMOB TP TaICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEHIETKY.

[Tonapuszanus ceera.



TexHuueckre yCTpOWCTBa M TNPAKTHYECKOE IMPUMEHEHHME: OYKHM, JIyna, QoToarnmapar,
MPOEKIMOHHBIA ammapar, MHKpPOCKOI, TEJECKOI, BOJOKOHHAs ONTHKA, AU(paKIMOHHAS
peLIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpsimosiuHENiHOE pacnpoCTpaHEHUE, OTPaKEHWE M IpejomiieHue cBera. OnrTuueckue
pHUOOPHL

[lonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Mopenn MUKpOCKOTIa, TEIECKOTIA.

Habnronenue naTepdepeHnnn cpera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[TonyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cnexkTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEILIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIa.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTta.

Pa3pnen 6. OcHOBBI cieMaIbHOM TEOPUH OTHOCUTEIBHOCTH
['panuubl MPUMEHUMOCTH KIACCHYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TEopHHr
OTHOCHTEILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BakKyyme, IPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUIUHBI.
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs3b MacCChl C SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIBl. DHEPTUSI MOKOSI.

Pa3znea 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. ®opmyna [lnanka cBsi3u dHEpPTUHM (POTOHA C €ro YACTOTOW. DHEPTUS U UMITYJIbC
¢dhoToHa.

OtkpeiTie u wucciaenaoBanue Goroddpdekra. Onbitel A. . CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitnimreitHa 1 Gotodddexra. «KpacHas rpanuma» Gororddekra.

HaBneaune cBeta. Onbitel I1. H. JIeOGenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texuuueckue ycTpoiicTBa M NIpPaKTHUECKOE NpUMEHeHHe: (PoToaneMeHT, (OTOAATUHUK,
coJIHeYHast OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAHOBKE C LIMHKOBO MIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -yactuil. [lmanerapHas
Mozens atoma. [loctymarel bopa. M3nydenue u mornomenne (GOTOHOB MpH MEepexojie aToMa ¢
OJIHOTO YpPOBHS »HEpruu Ha Jpyroil. Bumpl cnektpoB. CHekTp ypOBHEHl 3SHepruu aroma
BOJOpOJIa.

BonnoBble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXJICHHOE U3TyYEHUE.



TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHUWE: CIEKTPAJIbHBIM aHAIIN3
(cekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHelyaTbIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKA3bIBAIOLIUE  CJIOXKHOCTh  CTPOEHUS  sijpa. OTtkpbiTHE
paanoaktuBHOCTH. OnBITH Pezepdopaa o onpeneneHno cocTaBa paJioakTUBHOIO U3JIyYEHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue panoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.

OtkpbiTue TpoTOHa W HeilTpoHa. Hykionnas monens siapa IeiizenGepra—liBanenko.
3apsin sanpa. MaccoBoe uucio sjapa. M3oTormnsl.

Anbba-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZv0aKTUBHOTO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepHblie peakuuu. Jlenenvie U CUHTE3 SAEp.

SAnepusiii  peaxtop. TepmosinepHblii cunTe3. IIpoGieMbl M NEepCHEKTUBHI  SACPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCeKThI IePHOI SHEPTreTHKU.

OneMeHTapHbIe YacThlbl. OTKPBITHE TO3UTPOHA.

MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyH1aMEeHTaJIbHBIC B3aUMOICUCTBUS. EMMHCTBO u3nyuecKkoi KapTHHBI MUpAa.

TexHuyeckre yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHHE: TO3UMETpP, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

CuéTunK NOHM3UPYIOLIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUUKHU

Ortanbl  pa3BUTHS  acTpoHomMuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUYCHHE
ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Cospe3ausi, spKue 3BE3/1bl, IIAHETHI, X BUAUMOE JABIKECHUE.

Conneynas cuctema.

Connue. ConHeuHast akTUBHOCTb. Mctounuk sHeprum ConHua M 3BE34. 3BE3IbI, UX
OCHOBHBIE XapaKTEpUCTUKHU. JlMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3/bl
[JIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] TJIABHOU
MOCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE IMPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJIroLMH COJIHLIA U 3BE3]T. DTaNbl )KU3HU 3BE3 .

Mneunsiii [1yTs — Hama I'anaktuka. [lonoxxenue u neuxenne ConHua B ['anaktuke. Turbl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IbIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bouibmoro B3peiBa. PennkroBoe usinydyeHue.

MacmraGHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaemMbl acCTpOHOMUU.

Yuenuueckue nabniooenus

HaGnronenust HeBOOPYXEHHBIM TJ1a30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX MPUI0KEHUH
JUIsL OTIpeeNIeHHsI TIOJIOKEHHUsI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTo noiymapus 1 sipkue 3BE3/bL.



Habnronenus B Teneckon Jlynsl, miaaner, Mieunoro Ilyru.

O0o0maroniee NnoBTOpPEHUE

Ponp ¢(u3uku w acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COIHAIBHON U
THYECKOW cdepax IesATETbHOCTH 4YelOBeKa, pOJib M MeCTO (U3MKM U acTpOHOMHH B
COBPEMEHHOW HAay4yHOW KapTHHE MHUpPA, poib (U3NYECKOH Teopun B (HOPMUPOBAHHU
MPECTAaBICHUN O (PU3MUECKON KapTHHE MUPA, MECTO (PU3NIECKOIN KapTHHBI MUpa B O0IIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEJICTaBICHUMN O IPUPO/IE.

MexnpeameTrHble CBSI3U

N3ydenne xypca ¢usmku 06azoBoro ypoBHs B 11 Kjacce OCyIIECTBISIETCS C YYETOM
COJIEp’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
sIBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbHl M HX
MPOEKIIMM Ha OCH KOOPJHMHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTApHBIX (QYHKLHH,
MPU3HAKU NI0J1I00USI TPEYTOJIbHUKOB, OMIPEIeIeHHE TUIOIIa iU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snekrpuyeckue sBIEHUS B KUBOM Mpupoje, KojedaTelnbHbIE JBUKEHUS B
XKUBOUM MpUpOJEe, ONTUYECKHE SBJICHHUS B JKMBOW MpUpOJE, ACWCTBUE paJuallid Ha >KUBBIE
OpraHU3MBlI.

Xumus: CTPOEHHE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tel,
MEXaHHU3MBbl 00pa30BaHuUs KPUCTAJUIMUECKOHN pelIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIIOCa 3€MJTH, 3aJIEKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MMOBEPXHOCTH, MTPEACKAZAHNE 3EMIICTPSICEHUI.

Texnonozus: TUHUN 3IEKTPOIEPEay, FEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATEINb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAst OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yuebHoro mnpeamera «®dusmka» Ha ypoBHE CpeqHEro o0mero oopazoBaHUs
(6a30BbIli  YpOBEHb) JOJDKHO  OOECHEYUTh  JOCTHIXKEHHE  CJICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeaIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YJIbTAaTOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yibTaThl OCBOCHHUSA yueOHOro mpeamera «Dusuka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3ULMEN JINYHOCTH, CHUCTEMOM UEHHOCTHBIX OpPHUEHTALMM, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIecTBa,
pacuIMpeHre >KM3HEHHOTO OMBITa M OMbITA AESTENBHOCTH B MPOLIECCE PeaTu3allud OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHMSA:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHa POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHHUCTHUUYECKUX U JAEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEILHOCTh B HMHTEpEcax TPakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3alluu;



YMEHHUE B3aMMOICHCTBOBATH C COIMATBHBIMA HHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIUSMHU U
Ha3HAYECHUEM;

TFOTOBHOCTb K T'YMAaHUTapPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTH POCCUHCKOM Pk TaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHMCKHX
Y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIEHUBATh CHTYallMIO0 W MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYAICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJIE B JESITEILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIETro;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

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

5) Tpy/Z10BOT0 BOCIUTAHUS:

UHTEpPEC K pa3iduuHbIM cdepaM Npo(ecCHOHATBHOW JEsTeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, yYMEHHME COBEpIIAaThb OCO3HAHHBIA BBIOOP Oymymieit
npodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIaHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO U caM00Opa30BaHUIO B 001acTH (HU3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJIOOAJTBHOIO Xapakrepa
9KOJIOTUYECKHUX MTPOoOIIeM;

IJIAaHUPOBAHUE U OCYIIECTBJICHHE JIECUCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
1eJie YCTOMYHUBOTO Pa3BUTHA YEIIOBEUECTBA;

pacuIMpeHre ONbITa JAEATEIIBHOCTH JKOJIOTMYECKOM HAIlpaBJIEHHOCTH HAa OCHOBE
UMEIOLIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOI 0 MO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAay4HOH N1eATeIbHOCTH, TOTOBHOCTh B Mpollecce n3yuyeHus: Gu3uKu
OCYHIIECTBJIATH MMPOECKTHYIO U UCCIIEIOBATENbCKYIO I€ATEIbHOCTh HHAMBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBrule Jornyeckune aelcCTBHSA:
CaMOCTOSITENIbHO  (pOpMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPENEINIATh 1NN IeATeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHU UX JIOCTHKCHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3NYECKUX SBICHUSIX;
paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
Y HEMATEpPUAIIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISIM,
OLIEHUBATh PUCKH ITOCIEACTBUM IESITEIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.
ba3zoBble uccieaoBareabckue AecTBUS.



BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIIOYCBBIMH TOHITHSIMH U METOJaMH (PH3UYECKOU
HayKH;

BIIQJICTh HaBBIKAMU y4eOHO-UCCIICIOBATENILCKON M MPOCKTHOW JCSITENLHOCTH B 00JACTH
(U3HKHN, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HUYECKOTO COJIEpIKAHUS, IPUMEHEHHIO Pa3IMIHBIX METO/I0B TIO3HAHHSI,

BIIAJICTh BUAAMH JESATEIHLHOCTH MO TOJIYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIIpPETaIuHy,
MpeoOpa30BaHUI0 M MPUMCHCHHUIO B PA3jMYHBIX YYECOHBIX CHUTYalHsIX, B TOM YHCJEC TIpU
CO37aHUH y4EOHBIX TPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3M M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHhI Ui JI0Ka3aTeJbCTBA CBOUX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEHICHUS 3a/Jayd  Pe3yJbTaThl, KPUTHUUYECKH
OIIEHUBATDH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATEIHHOM ACSTEIBHOCTH, B
TOM YHCJIC IPU U3yICHUH (PU3UKH,

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEePEHOCUTH 3HAHUSI 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KUZHEIEATETbHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJICH, TIpe/yIaraTh OPUTHHAIBHBIC TTOXO0/IbI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIUE AThTePHATUBHBIC PEIICHHUSI.

Patora ¢ undopmanmeii:

BIIQJIETh HABBIKAMH TOJIydeHUsS WH(pOpManuu (HU3HYECKOTO COJEP)KaHUS W3 MCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIICCTBJISATh TIOWCK, AaHAJINW3, CHCTEMAaTH3aIllui0 |
MHTEpIpEeTANI0 HHPOPMAIIMH PAa3IUYHBIX BUJOB U (hOPM MpeACTaBICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(POPMALIHH;

HCIOJIb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHI B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/ad C COOJIO/IEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECypcocOepekeH s, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TacHOCTH;

co37aBaThb TEKCThl (DU3MYECKOTO COJepXaHWs B pazIu4HbIX (opmarax ¢ ydérom
Ha3HayeHUs UH(opManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOUpas ONTUMAIbHYIO (GopMy
MIpe/ICTaBJICHUS U BU3yaIH3aIiH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

OCYIIIECTBJISITH OOIIEHNE HAa ypOoKax (DM3UKU U BO BHE-YPOUHOM JIEATECILHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYAllMi U CMSATYaTh KOH(QIHUKTHL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C MCHOJb30BAHUEM SI3bIKOBBIX
CPE/ACTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYAIbHON paOOTHI;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOJKHOCTEH Ka)KJOT0 YiIeHAa KOJJICKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH W KOOPAMHHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENENATh POJM C YYETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa M Ka)JOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE IIPOEKTHI, OLIEHUMBATH MJAEU C IO3ULHUHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILLECTBJIATh IO3UTUBHOE CTPATETMYECKOE IMIOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.



PeryasiTuBHbIe yHUBepPcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranmn3anus:

CaMOCTOSITEIIBHO OCYIIECTBIIATH IO3HABATEIBHYIO JACATEIBHOCTh B 00JacTH (UMUK U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMEBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IJIAH PELICHUs] PAcUETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMIPAKTUYECKOM paboThl ¢ Y4ETOM HUMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

pacuIupsTh paMK1 y4eOHOTO ITPEeIMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieTIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHPOBAHUIO U TIPOSIBJICHUIO JPYIUIIMA B oOjactu  (pusukw,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAILHBII MHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIMsIM, BHOCHUTb KOPPEKTHBBHI B JI€ATEIHLHOCTH, OIEHHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;

BIIQJIETh HABBIKAMH MMO3HABATEIHHON PEQIICKCUU KaK OCO3HAHMS COBEPIIIAEMBIX TEHCTBUI
Y MBICJIUTEIIBHBIX MPOIECCOB, MX PE3YITATOB U OCHOBAHUI;

WCIIOJIb30BaTh MPUEMBI PEIICKCUU IS OIEHKH CUTYaIliH, BEIOOpA BEPHOTO PEIICHHUS,;

YMETh OIEHUBATh PUCKH M CBOCBPEMEHHO MTPUHUMATH PEIICHHS 10 WX CHIDKCHHIO;

MPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHATN3€ PE3YJIbTATOB JICITEIbHOCTH;

MPUHUMATD €051, TOHMMAasi CBOM HEAOCTATKH M JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIHUOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI IO (pU3MKeE AJIs
YPOBHS CpeliHero oomiero oopa3oBaHusl y 00ydaronIuXcsl COBEPIICHCTBYETCS 3MOIIMOHABHBIN
MHTEJUIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BU/JICTh HAMpPaBIEHUS pPa3BUTHsI COOCTBEHHOI SMOIIMOHANIBHOMN Cepbl, ObITh YBEpEHHBIM B ceOe;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIICH CTpEMJICHHE K JOCTHKEHHIO LEIH U YCIeXy,
ONTUMU3M, UHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh IMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYLIECTBICHUU OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMU, 3200 TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiath KOHQIUKTHL

NPEJMETHBIE PE3YJIbTATbBI

K xoHiy oOyuenust B 10 kjacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTo (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHMH, B MPAKTUYECKOMH
NESITEILHOCTH JIIOCH;

YUUTHIBATh TPAHMIBI NPUMEHEHUS HU3YYeHHBIX (U3MUYECKHX MoJeneil: MaTepualibHas
TOUYKa, MHEepIHalbHas cHcTeMa OTC4€Ta, aOCOJIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENU
CTPOEHUS Ta30B, )KMAKOCTEH M TBEPABIX TEN, TOUEHHBIN DJIEKTPUUECKUN 3aps] MpU PELIEHUU
¢bu3nyeckux 3a1ay;



pacrio3HaBaTh (pU3HUYECKHe SBICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJISIPHO-KUHETUUECKOM TEOPUM CTPOEHHUS BELIECTBA U 3JIEKTPOJIMHAMHKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE IMPSIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE NaJICHUE Tell,
JIBUKCHHE TI0 OKPYKHOCTH, WHEpIUs, B3amMmojeictBue ten, auddysus, OpoyHOBCKOE
JBMKEHUE, CTPOCHHUE XHUAKOCTeH M TBEPIBIX TeN, M3MEHEHHEe 00bEMa Ten MpH HarpeBaHUU
(oxuytaXkieHUn ), TEIJIOBOE paBHOBECUE, MCIIApEHHE, KOHACHCAllUs, [IaBJIEHUE, KpUCTAJIIN3alus,
KUIIEHHE, BJIAXKHOCTb BO3/1yXa, MOBBILICHUE JABJICHMS raza MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBS3b MEXKIy IapaMeTpamMu COCTOSIHMSI ra3a B H30IpOILECCax, 3JIEKTpU3alus Tell,
B3aMMOJICICTBUE 3apsAJI0B;

OTIHMCBHIBATH MEXAaHMUYECKOE JBW)KCHUE, MCIOJNB3Ys (PU3MUECKHE BEIUYMHBI: KOOPIMHATA,
IyTh, MEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHila, UMIYJIbC Tejla, KMHETUYecKas
SHEprusi, NOTEHLHUaJbHAsl PHEPrus, MexaHuueckass padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHWU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJb3YEMbIX BEJIMYMH, HUX
0003Ha4YEeHUsI U €IMHUIIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYUHY
C IpYrUMU BEIMYNHAMU;

ONKCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SBJICHUS, HCHOJb3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas SHEeprus
Xa0TUYECKOTO JIBWYKEHHUS MOJIEKYJ, CpeJHEKBaJpaTHUyHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIJIOThI, BHYTPEHHSISI dHEprusi, padora rasza, kodG(UIKMEHT MOJE3HOro AECWCTBUS TEIJIOBOTO
JIBUTATENS; IPU ONTUCAHUU MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
uX 0003HAYeHUS M EIUHHIIBI, HAXOJUTh (OPMYIbI, CBS3bIBAIONINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTHMHU BETUUMHAM;

OTHCHIBATh M3YYECHHBIE SJIEKTPUUYECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SBICHUS
(mpo1iecchl), UCTONB3YST (GU3NYECKUE BEIMYUHBL: ANEKTPUUYECKUI 3apsijl, AJIEKTPUUECKOE IOJIe,
HanpsDKEHHOCTh  MOJIs, NOTEHLUMAN, PAa3HOCTh IOTEHUHUAJIOB; MPHU ONUCAHUU IPABHIBHO
TpakToBaTh (U3WYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOILECCHl U SIBICHUS, UCHOJb3ys (PU3NYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKON PHEPrUH, 3aKOH COXPAHEHUsI UMIYJIbCa, IPUHLMUI CYNEPIIO3ULUN CUJ, IPUHLHUII
PaBHOIIPaBUsI UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETUYECKYIO TEOPUIO0 CTPOCHUS
BEILIECTBA, IA30BbIC 3aKOHbI, CBSA3b CpPEIHEH KHHETHMYECKOW SHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpPaHEHHS
ANIEKTPUYECKOro 3apsijaa, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIPAKEHUE U YCIIOBUS (TpaHUIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC MPUHIUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIENOBaHUIO (PU3UYECKUX SIBICHUN M IPOLIECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHUi, TMpH 3TOM  (POPMYIHPOBATH
npoOneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISATh MpPSIMBbIE U KOCBEHHBbIE M3MEpEeHUs (U3MUECKUX BEJIWYMH, NPH ITOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HCIHOJb30BaTh HM3BECTHbIE METOJbl OLIEHKH
MIOTPELIHOCTEN U3MEPEHUM;

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMH BEITUYMHAMH C MHCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, MpH 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTaThI
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€NaTh BBIBObI
10 pe3yJIbTaTaM MCCIEI0BaHMUS,

coOmoaTthk MpaBuia O€30MacCHOrO TpyJda NpHU INPOBEICHUM HCCIEAOBAaHHM B paMKax
y4eOHOTO OKCHEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIbHOCTH C
MCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTOPHOTO 000PYA0BAHUS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3a7ayll BHIOMPATh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINIbI, HEOOXOAMMBbIC ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHl M OLICHUBATh PEATbHOCTH MOJyYEeHHOTO 3HaUCHUs (PU3MUYECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETMOUYKY
paccyXJeHHU ¢ ONOPON Ha 3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKHUE SBIICHHS;

HCIIOJIb30BaTh IPU pElIeHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(QOpPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs yuyeOHOU u
Hay4YyHO-TIONYJISIPHONM HMH(POpMalMK, IOJYYEHHOM M3 PA3JIUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

MIPUBOJIUTh IPUMEpPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHWs MO0 (U3MKE B TOBCEJHEBHOW KU3HU s
obecnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXPAHEHUS 3/I0pOBbs U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIIE C BHIIIOJHEHUEM PA3INYHBIX COLMATIbHBIX POJIEH, JIaHUPOBATh padoTy
IPYNIbl, PAlUOHAJIBHO pacHpeneNiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITEIBHOCTh B
HECTaH/JAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIbI B
pellIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NeATeNbHOCTH JIF0/IeH, LIEJTOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTUHBI MUPA;

YUUTBIBATh TIPAHMIBl IPUMEHEHUS HW3YYCHHBIX (U3MUECKUX MOJENeH: TOYeUuHbIN
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJEpHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOT0 si/ipa MpH peleHNH GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SBICHUS (MPOILECCH) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUMHAMUKN U KBAaHTOBOM (DU3MKH: JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOe, MarHuTHOE JEHUCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMarHUTHas
MHAYKIMS, AEHCTBHE MAarHUTHOIO I0JI1 Ha IPOBOJAHUK C TOKOM M JBWXKYILUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MOJApU3aLUs CBETa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBiieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs PaJMOAKTUBHOCTH;

ONMCBIBATh H3YYEHHbIE CBOMCTBA BEILECTBA (3JIEKTPUUYECKUE, MArHUTHbBIE, ONTHYECKUE,
AJIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (TPOLIECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUYECKUH 3apsijl, cujla TOKa, »AIIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTb MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOTO MoJiA, cwia Amnepa, cuia JlopeHua, MHIyKTHUBHOCTb
KaTyIIKH, SHEPIHus 3JIEKTPUYECKOI'0 M MAarHUTHOTO NOJeH, Mepuoj] W 4YacToTa KojeOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B MpOllecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYECKas CWia JHMH3bI, MPU ONUCAHUU TNPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT MCIOJIb3YeMbIX BEIMYUH, HUX O0O003HAUYEHUS M EJUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3Ysd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHMTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, DHEPIUi U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrana, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, HUX OO0O3HAUYECHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIWYMHY C JIPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;



aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akOH OMa, 3aKoHbl IOCJEJOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3akOH JJIEKTPOMAarHWUTHOW  WMHAYKLUHMH, 3aKOH
IIPSIMOJIMHENHOIO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHMsI CBETAa, 3aKOHbI IPEJOMJICHUS
CBETa, ypaBHeHHME DOiHIITeHHa It (GoTod(hPeKTa, 3aKOH COXPAHEHHS SHEPrHH, 3aKOH
COXPAaHEHHUs HMIIYJbCA, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOIrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3akOH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
001acTH) MTPUMEHUMOCTH;

ONPEJENATh HaIpaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOIO IOJIS NPOBOJHUKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKHX SBJICHUI M IPOLIECCOB C
UCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX HW3MEpEHUW: 1pu 3ITOM  (OpMYIUpPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOuUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYMH, IPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHUS U HCIOJb30BaTh HM3BECTHBIE METOJIBI OLEHKHU
MOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C MCHOJb30BaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHl MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nyecKkux BENWYMH B BUAE Tabnull W TpapuKOB, JeiaTb BBIBOABI MO pe3yiabTaTam
UCCIIEIOBAHUS;

coOmogark INpaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyJOBAHNUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCHOJb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIAENATH (DU3MUYECKHE BEIMUYMHBI U (OPMYINbI, HEOOXOOUMBIE Ul €€ pelleHus,
IIPOBOJIUTH Pacu€Thl M OLIEHUBATh PEAIbHOCTh MOJIy4YEHHOTO 3HauUeHUs (PU3MUECKON BEJINYHHBI,

pelars KauyeCTBEHHBIC 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCIOJb30BaTh IPU pelIeHHMM Y4eOHBIX 3ajad COBpPEMEHHbIe HH(OpMaIIOHHbIE
TEXHOJIOTUU JUIl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOW MH(pOpPMALMK, HOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JydaeMyr0 HH(OpPMAIIHIO;

OOBSICHATH NPUHLMIIBI ICHCTBHSI MAIIUH, TIPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyaTh
yCJIOBHA UX O€30MIaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HM,

IPUBOAUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKatoIlel cpee;

paloTath B IpymIe ¢ BHIIOJHEHUEM PAa3IUUHBIX COLUAIBHBIX POJIeH, MIaHupOBaTh paboTy
TpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI
Ipaxkruyeckue | (UuppoBbIe)
n/n Bcero KonTtpoJbHbie 6
50ThI padoThbI o0pa3oBaTejibHbIE
pa pecypcsl
Paznen 1. PUSUKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
11 du3rka 1 METOIbl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' /Il HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kusemarika > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlusamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOPUHU 9 1 bubamorexa [IOK
' yip P https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds0o.ru/7f41bf72
33 ArperatHbie cocTOsiHHS BeriecTBa. da3oBbie 5 bubnuoreka [JOK
' ePEXo bl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
4.1 OneKTpocTaThKa 10 1 bubmorexa [IOK

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

ITocTosiHHBIM dneKTpudecKuid TOK. Toku B

bubmuoreka [JOK

4.2 Pa3IUYHBIX Cpeliax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KounuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 06pazoBaTeIbHbIE
padoThI padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe noje. DJIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2:3 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bu6mmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Pazgen 4. KBAHTOBASI ®PU3UKA
. bubmuoreka [JOK
4.1 OeMEHTHI KBAHTOBOM ONTHUKU 6 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoerme aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 Eubmiorexa OK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne KosnuecTBo 4acon
B Jara DJIeKTPOHHBbIE HU(PPOBHIE
n | Tema ypoka ce KonTpoabnbie | IIpakTnueckue H3yyeHHs o0pa3oBaTe/IbHbIE
/ padoTsI padoThbI pecypchl
u ro
®duznka — Hayka o npupojie. Hayunsle bubnuorexa [JOK
1 1 .
METO/Ibl TO3HAHHS OKPYKAIOIIET0 MHpa https://m.edsoo.ru/ff0c32e2
2 | cospemenmolt nayamoi sepmmonas | 1 buGaorexa LIOK
P ; HayH P pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
y | Mommenoe e Omocmemmorm | B LOK
A - 1 |CPEMCILIEHHE, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpPHOE TPAMOIMHEWHOE IBIYKCHHE 1 bubmorexa [TOK
P P g https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubmuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienre. Y CKOpeHue CBOOOTHOTO 1 bu6mmoreka [JOK
naICHUsI https://m.edsoo.ru/ff0c39cc
Kpuonuneiitnoe npuxenue. [prxenue bu6mmoreka [JOK
7 . 1 .
MaTepPHUATbHON TOYKHU 110 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
8 Unepumammme cncroun orcers Nepssti | 1 Bumioteka LIOK
P P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
y | Mo e o B oympesn | Buorers LOK
‘ POH 33 a https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU
10 Tperun 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 1 bubnuorexa [IOK

TOYCK

https://m.edsoo.ru/ff0c3be8
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3akoH BceMHpHOro Tsarorenus. Cuna

bubmuoreka [JOK

1 TspKecTd. [lepBasi kocMuyecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edso0.ru/ffoc3e18
Cuna tpenus. Koadpdunment tpenus. Cuia
13 COHpOTEIBJIeHI/Iﬂ Hquin)IlBIII/IXGHI/II/II) Tena B bubmmorexa LHOK
https://m.edsoo.ru/ff0c3f76
AKUJKOCTH WIH ra3e
[TocTynarenpHoe U BpalaTeabHOE ABUKEHNE
14 a0COJIFOTHO TBEPJOTO Tesia. MOMEHT CHUIIBI. bubnuoreka [JOK
[Tredo cuibl. YCIoBUsI paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
15 MaTepuaibHbIX ToOUeK. MMmymnbc cunbl. 3akoH bubnuoreka [IOK
COXpaHEHHS UMITYJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUOKCHHE
Pa6ota u moutHOCTh cuibl. Kunetnueckas
16 SHEPTHs MaTIeI;T)HaHBHOﬁ touku. Teopema 00 bubmorexa [TOK
N https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU
[TorenumansHas sHeprus. [loreHuuansHas
17 SHEPTHsl ynpyro nehopMupoBaHHOU bubnuoreka [JOK
npyxunbl. [ToTeHIanbHas SHEPT U Tea https://m.edsoo.ru/ff0c461a
BOJIM3U MIOBEPXHOCTH 3eMIIH
[ToTeHManbHbIe U HEMOTEHI[UAIBHBIE CHUJIBL.
BSI3b PA0OTHI HETMOTEHI[UAIBHBIX CHII C
18 ISsMerHHeM MexaHquz:lKon“ SHEPTUHU bubmorexa [IOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU
JlaboparopHnas pabota «lccnenoBanue cBsi3u
19 paloThI CUJIBI C U3BMEHEHHEM MEeXaHUYEeCKOH
SHEPIrUM TeJla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»
20 KonTtponsHas padota no teme «KunemaTuka. bubnuorexa [IOK

I[I/IHaMI/IKa. 3aKOHBI COXpaHCHUS B MCXAHUKC»

https://m.edsoo.ru/ff0c4b74
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OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

bubmuoreka [JOK

21 KHHETH4eCKoM Teopuu. bpoyHoBckoe https://m.edso0.ru/ffocAdc?
nekenue. ubdysus
XapakTep ABUKECHUS U B3aUMOJICHCTBUS
22 4acTHI] BelecTBa. Moienu CTpOCHHs ra30B,
KUJKOCTEH U TBEPABIX Tl
23 Macca monekyn. KonnuecTBo BemecTsa.
[Tocrositnnas ABoraapo
24 TemmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [kana remneparyp Llenbcus
o5 Wneanwsueiii taz B MKT. OcHOBHOE bu6mmoreka [IOK
ypaBueare MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHei
26 | KHHETHYECKOW BHepll?I/II/IyEBI/I)KeHI/ISIpMOJE)eIfyH. bubmorexa LIOK
N https://m.edsoo.ru/ff0c511e
YpaBaenue MenpeneeBa-Knanelipona
27 3akoH JlanpToHA. ["a30BbIC 3aKOHBI
JlabopaTtopHas pabora «lccnenoBanne
28 3aBUCHMOCTH MEXy TTapamMeTpamMu
COCTOSIHUS Pa3peKCHHOTO razay
N3omporiecchl B U1eaibHOM ra3e u ux bu6mmoreka [JOK
29 )
rpaduIecKoe MMpeCTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpeHHss SHEpTUs TEPMOIMHAMUYSCKON
30 CHCTEMBI ¥ CIIOCOOBI €€ N3MECHCHUSI. bu6mmoreka [JOK
KosndecTBO TermioTsl 1 pabota. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHsI OJTHOATOMHOTO UJICATbHOTO Ta3a
31 Bub! Teronepenaun Brbmorexa LJOK
https://m.edsoo.ru/ff0c5c36
JIbHAS TETUTIOEMKOCTD B TBA.
32 E(I)[Jinqecmoe TCISI)J'eIOTIZCHpI/I igisfonepez[aqe. bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN Mpoliecc
33 I1epBblil 3aKOH TEPMOJUHAMUKH U €TI0 bubnuorexa [IOK

IMPUMCHCHHUC K U30IIpOoLccCaM

https://m.edsoo.ru/ffOc5efc
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34 HeoOpaTtumocTh mpo1eccoB B IpUpoIe. 1 bubmuorexa [IOK
BTopoii 3aK0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun neiictBus u KI1J remmoBoit 1 bubmmoreka [{OK
MaITHHBI https://m.edsoo.ru/ff0c600a
36 | Iwuxn Kapuo u ero KITJ| 1
37 | Dkonoruyeckue mpoOIEMBI TETIIOIHEPT €THKU 1
38 O6o0matromuii ypok «MosekymsipHas 1 bubnuoreka [JOK
¢bu3rka. OCHOBBI TEPMOTUHAMHKI https://m.edsoo.ru/ff0c6938
39 5&123%12?1};115; (?1());21/11-1[(: Tg\g;OBH 1 bubmorexa HOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTHHAMHUKI
40 [Tapoobpa3zoBanue 1 KOHAEHCAIIHSL. 1 bubnuoreka [IOK
Vcnapenne u KuIeHNE https://m.edsoo.ru/ff0c63b6
a1 AOCOoI0THAs 1 OTHOCHUTEIIbHAS BIIAYKHOCTD 1 bu6moreka [IOK
BO3yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramnmyeckue u
42 amopdHbIe Tena. AHU30TPOITHS CBOWCTB 1 bubmuorexa [JOK
KpUCTaLIOB. JKuIKre KprCTalIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u kpucTaM3anus. Y aenbHas 1 bu6mmoreka [JOK
TerutoTa riasneHus. CyonuMarus https://m.edsoo0.ru/ff0c6708
44 | VYpaBHeHHUe TeroBoro OanaHca 1 ﬁgggﬁ;;iii?ﬁ/ﬁoc%zo
45 DnekTpusanus Ten. JIeKTPUUECKUH 3apsl. 1 bubnnorexa [JOK
JlBa BH/1a SJIEKTPHUYECKUX 3apsII0B https://m.edsoo.ru/ffOc6bcc
A A BuGorea 10
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUIECKOTO 3apsia
47 B3aumonencrsue 3apsnoB. 3akoH Kynona. 1 bubnuoreka [IOK
ToueuHbIN IEKTPUUECKUN 3apsiT https://m.edsoo.ru/ff0c6ce4
48 Hanpsk€HHOCTD JIEKTPUYECKOTO MOJIS. 1 bubnuorexa [IOK

[IpuHIMI cynepno3nuuy 3JIEKTPUUECKUX

https://m.edsoo.ru/ff0c6df2
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nosiey. JIMHUK HanpsHKEHHOCTU

49 PaboTa cui 3eKTpOCTaTUYECKOro MOJIS. bubmuorexa [IOK
[Toreniman. Pa3HOCTH MOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKY U TUAJICKTPUKH B

50 3J1I;KTp)(I)CTaTquI(I:K0M Hopne. bubmorexa HOK

https://m.edsoo.ru/ff0c7018
JlmanexTpuueckas MpOHUIIAEMOCTh

51 OnexkrpoeéMkocTb. Konnmencarop bubmorexa HOK

https://m.edsoo.ru/ff0c7126

52 DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKEHHOTO KOHAeHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHas pabora "M3mepenne
AIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHUMN NENCTBHS U IPUMEHEHHE

54 | KOHJICHCATOPOB, KOTIMPOBATLHOTO AMMapara,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS
3amuTa. 3a3eMIeHIe AIEKTPOpruOopoB
DJIEKTPUYECKHI TOK, YCIIOBUS €TI0

55 cymectBoBanus. [loctostHabIN TOK. Crita
toka. Hanpsbxkenue. ConpoTtuBieHue. 3aKkoH
Owma 715 ydyacTka 1emnu
[TocnenoBarensHOE, apasuieIbHOE,

56 CMEIIIAHHOE COEAMHEHUE MPOBOIHUKOB. bu6mmoreka [JOK
JlaboparopHas pabora «/3ydeHne https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB

57 PaGoTta 1 MOITHOCTB ANIEKTPUUECKOTO TOKA. bubnnoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa A5 IOJTHOM (3aMKHYTOM)
anekTpudeckoii nenu. Kopotkoe 3amMbIkaHue.

58 Ha6011;aTopHa;1 pI;60Ta «I/EMepeHI/Ie S1C bubmmorexa [TOK

https://m.edsoo.ru/ff0c7ae0
HMCTOYHHUKA TOKA M €0 BHYTPEHHETO
COTIPOTHUBIICHUS
59 DneKTpOHHAs TPOBOAUMOCTh TBEPIBIX
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METaJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METaJJIOB OT TEMIIEPATYPBI.

CBepX1IpoBOJIMMOCTh
60 DneKTpUYecKuu TOK B Bakyyme. CBOUCTBa 1
AJIEKTPOHHBIX ITyYKOB
51 mpaveonas apososumocrs, Caoversapn- 1 BaGumorexa IOK
) https://m.edsoo.ru/ff0c84ae
nepexoja. [loynmpoBoIHUKOBBIE TPHOOPHI
DNEKTPUUYECKUN TOK B PACTBOPAX U
62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIHAIIUS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUIECKUN TOK B rasax. ] Butmotexa LIOK
63 CaMOCTOSATEIbHBIN U HECAMOCTOSTEIbHBIN 1 ]
https://m.edsoo.ru/ff0c84ae
paszpsa. Monnaus. [1nasma
oo | oo oy it | B 10K
' https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
65 O6o0mmaromuii ypok «JIeKTpOJMHAMUKA 1 ﬁggg?/ﬁzzii?ﬁ/ﬁm%be
KounTponbnas pabora no teme
66 «9nekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
AIIEKTPUYCCKHIA TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHriit ypok. KontponbHas pabota no 1 bubnunoreka [JOK
TeMe "DIeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii ypox 1o 1 bu6mmoreka [JOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne Kosau4iecTBo yacoB
B Jara DJIeKTpOoHHbIE I POBLIE
n | Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
/ ﬁf’) paboThbI paboThbI TBYACHIBL T becypenr
n
ITocTosiHHBIE MarHUTHI U UX B3aMMO/ICHCTBHE.
1 MC:I:"H(:/ITHoeeI'IOJ?e. Bexktop Mal?IjI/ITIf(iII; - 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c9778
WHAYKIHAA. JIMHIA MarHUTHON MHIYKITUU
MarauTHOE 1oJjIe MPOBOTHUKA C TOKOM. OTBIT
2 Opcrena. B3aHM011£171CTBI;Ie IIPOBOJTHUKOB C 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHas pabota «3yduenne 1 1 bubmuorexa [JOK
MarHUTHOTO TIOJISI KATYIIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHUTHOTO TOJISI HA POBOJHUK C
tokoM. Cmta Amriepa. JlabopaTopHas pabora bubmuorexa [JOK
4 . 1 1 .
«HcenenoBanue IeMCTBUS OCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
eiiCTBHE MarHUTHOTO MOJIS Ha JABHX cs
5 3I[ap;1>1<eHHy}o gactuiry. Cuia .HoﬂpeHu:.Lu - 1 bubamorexa [IOK
https://m.edsoo.ru/ff0c9df4
Pabota cunbl Jlopenna
DnexTpoMarHuTHast UHAYKIus. [ToTok
6 BEKTOpa MarHUTHOW uHAyKIuu. IJ1C 1
MHIYKIHU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanes
7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnnoreka [JOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHH https://m.edsoo.ru/ff0cal50
NHaykTuBHOCTE. SIBIEHNE CAMOMHAYKIUH.
8 O/J1C camonHayKIIMU. DHEPTUsS MarHUTHOTO 1 bubnuoreka [JOK
M0JIS KaTYIIKU C TOKOM. DIIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
mnoJie
9 TexHudeckre yCTpONUCTBA M UX MPUMEHEHUE: 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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IMMOCTOSIHHBIC MAI'rHUTEI, 3JICKTPOMArHuThI,
QJICKTPOABUIaTCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX YaCTHL, MHAYKIIMOHHAs IICYb

O6o06maromuii ypok «MarHUTHOE T0JI€. bubmmoreka [JOK

10 .

DJIeKTPOMArHUTHAS WH/YKIIHS https://m.edsoo.ru/ff0cab82

11 KonTponsnas pabora o teme «MaruutHoe bubnuorexa [JOK
noJie. DIEeKTPOMArHUTHAST HHIYKIIHSD) https://m.edsoo.ru/ff0cad58
CBoOoHBIE MEXaHUYECKUE KOJICOAHMUS.

IMapmonnueckue konedanus. YpaBHEeHUE bubnuorexa [JOK

12 o .
rapMoHHYeCKuX Kosiebanuii. [IpeBpamieHue https://m.edsoo.ru/ff0caf06
SHEPT U
JlabopaTtopHas pabota «lccnenoBanmne

13 | 3aBHCHMOCTH NEPHOJIa MAITBIX KoJIeOaHuit
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»

Konebarenpabir koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOJeOaHus B UA€aIbHOM
14 KOJ‘IC6IE)ITCJ'IBHOM KOHTYpE AHaJ'IOFI/Ii[[ MexX bubmorexa LIOK
ype. Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KOJICOaHUSIMH
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 3Hep FI?III/I B HUJICATTbHOM KOJ‘Ie6aTIe)J'IBHOM bubamorexa [IOK
p A https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBienue o 3aTyxaroMMX KOJIeOaHUSX.

16 BrinykieHHbIE MEXaHUYEeCKHE KOJIeOaHMUsI. bubnunoreka [JOK
Pe3onanc. BeinyxeHHbIC https://m.edsoo.ru/ffO0cbb86
AJIEKTPOMArHUTHBIE KOJeOaHus
[lepemennbId TOK. CHHYCOMAANBHBIA
[IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnuoreka [IOK

17 N .

TOKa. AMIUTUTYJJHOE M JICHCTBYIOIIICE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CHJIBI TOKA M HAMPSHKCHUS

18 Tpanchopmarop. [IpousBoacTso, nepenava u

noTpeOIeHUE dIEKTPUIECKON SHEPrHU



https://m.edsoo.ru/ff0cab82
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VYCeTpoicTBO U MPAKTUUECKOE PUMEHEHHE

bubmuoreka [JOK

19 | onexTpuvecKoro 3BOHKA, FeHEpaTopa
P _crepatop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHHUIA dJIEKTponepeaad
DKOJIOTUYECKHE PUCKU TIPU TIPOU3BOJICTBE
20 | osmekrtposnepruu. KympTypa uCrosib30BaHHs
AIIEKTPOIHEPTUHU B MIOBCETHEBHOH KH3HH
MexaHHueCKHe BOJHBI, YCIOBHS
o1 | DacmpocTpaHeHHS. [Tepuon. Cxopocth bubnuoreka [JOK
pacrpoCTpaHEHUS U JJTUHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tomepeunsbie ¥ MPOAOTHHBIE BOJHBI
3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 3ByKa. bubnuoreka [JOK
22 .
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTb. [1Ikana 3IeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o [TpuHIIMTIBI PAHOCBSI3U U TEICBUICHHUS.
PazButune cpenacts cBa3u. Pagnosokarus
bu6mmoreka [IOK
25 | KourponbHas padota «KonebaHus u BOJIHBI
P P https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
26 0 PI;IS/I OHI’LIZI;I ZI e IZ: "11“1(?116:}11)51}1;1 EI(;ITOH?{I;K ’ bubmmorexa [IOK
AHOPOA PEAE. https://m.edsoo.ru/ff0cd350
ceerta. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbBI OTPAXKEHUS CBETA.
27 HOI(ZT OCHHE N300paKEHUH B TII)J'IOCKOM bubmorexa LHOK
P P https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 0Tp axxenue. [IpenensHbI yroa ngg{oro bubmorexa HOK
p - Lpen yr https://m.edsoo.ru/ffO0cd7{6
BHYTPEHHETO OTPAKCHHUSI
JlaGopaTopnas pabota «3mepenne bubnuoreka [IOK
29 .
MIOKAa3aTelisl MPEIOMIICHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [locTpoenune u3o0paxeHuil B TUH3E. bubnuoreka [IOK
30 . .
dopmyina TOHKOM JIMH3BI. YBEIHMUEHHUE JTMH3bI https://m.edsoo.ru/ff0cddle
31 | JlaboparopHas pabota «MccnenoBanue
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CBOMCTB M300paKEHUH B JIMH3aX)

Hucnepcus csera. CI0XKHBINA cOCTaB 0€10ro

32 | cBera. lIBer. JlabopaTopHas pabora
«HaOnroieHne qUCTIepCUu CBETa
33 Wutepdepenmus cBera. Judpakius cera. bubnuorexa [JOK
JudpaxiponHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TontepeynocTts cBeTOBBIX BOJH. [lomsipusanus bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOICTBa U
YCIIOBUS WX 0€30IaCHOTO TPHUMEHEHUS
I'paHuIbl TPUMEHUMOCTH K HYECKON
36 Ml:e);a(aHEKI/I. %OcinaT(:I: cneizzibﬁzif (T)eoppm bubmorexa HOK
https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bubmuorexa [JOK
3amMeieHIe BPEMEHN U COKPAIICHHE JITTHHBI https://m.edsoo.ru/ffOcfa42
s | e s penerno BuSorea 10
) https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusi MOKos
39 KonTtponbras padota «Ontuka. OCHOBBI bubmuorexa [JOK
CIEMUAIBHOM TECOPHUH OTHOCHTEIHHOCTID https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyina [Inanka. Jueprus u bubnuorexka [JOK
uMIyibe (oToHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeITHE U HccienoBanre GpoTodddekra. bubnuorexka [JOK
Omnbitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
22| musretna o oroxpperta. dkpacias Bufimiorera LIOK
' https://m.edsoo.ru/ffod015e
rparuiay Gorosddexra
43 JlaBnenue ceera. OnbiTel [1. H. JIeGenena. bubmuoreka [JOK
XuMHYecKoe JEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texnudeckue yCTpONUCTBA U MPAKTUYECKOE
44 | mpumeHeHue: GOTOAIEMEHT, GOTOIATUHK,

COJIHCYHas 6aTapeﬂ, CBECTOONO



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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Permrenne 3aga4 mo reMe «DIeMEHTHI

bubmuoreka [JOK

45 KBaHTOBOM OIITHUKID» https://m.edsoo.ru/ff0d0302
Mogenb aroma Tomcona. OnbiTel Pezepdopna

46 o ;l)[acces[Hmo 0-YaCTHII. HnaHeTapHa;]io bop bubmorexa [TOK

https://m.edsoo.ru/ff0d091a
MOJIEJIb aTOMa
bubnuoreka [JOK

47| Toctynarer bopa https://m.edsc%E).ru/fdeOafa
N3nydenne u norynoneHne GOTOHOB MPHU

48 nepey:one aToma c ozliloro y%OBHSI 3H€II))FI/II/I Ha bubmorexa HOK

N https://m.edsoo.ru/ff0dOafa
Opyroui. Buasl criekTpos
BosHoBBIE cBOMCTBA yacTull. BoJyiHbI 1e
49 bpows. KopnycxynﬂpHo-BIénHOBOI/fzlﬂyam/BM. bubmorexa HOK
https://m.edsoo.ru/ff0d0ca8
CroHTaHHOE W BBIHYXICHHOE H3TyICHUE
TKPBITH HOAKTUBHOCTH. OTBITHI
50 gezer;(bopengalfo g?{peneﬂzgnm (c)ocmBa bubmmorexa HOK
https://m.edsoo.ru/ff0d0fd2
PaZMOAaKTUBHOTO U3ITY4YCHHUS
CaoucTBa anbda-, 6era-, raMMa-u3IydeHUsI.

51 BrustHue pagnoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

52 Anbda-pacniag. DNeKTPOHHBIW U bubnuoreka [JOK
MMO3UTPOHHBIM OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHUe
DHeprus CBA3M HYKJIOHOB B sifipe. SlnepHbie

53 peakuuu. SnepHpid peaktop. [Ipodiemsl, bubnunoreka [JOK
MEPCIEKTUBBI, SKOJOIHYECKHE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIEPHOU SHEPTETUKHI
DnemeHTapHbIe YacTHIIbI. OTKpBITHE
MO3UTpOHA. MeTo bl HAOMIOACHUS U

54 | PErMCTPALNH OIEMEHTAPHBIX YACTHIL. bubnuoreka [JOK

Kpyrnslit cton «@yH1aMeHTalIbHbIE
B3auUMOJIeUCTBUs. EnquHCcTBO prusmueckon
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3an0ro Heba. Co3Bes3nus, sipKue
3BE3/IBI, INTAHETHI, UX BUAUMOC JBHKCHHC.
CoJsHeyHas cucreMa

56

Counne. CosiHeyHast aKTUBHOCTE. VMICTOYHUK
sHepruu CoJiHLA U 3BE3]

57

3BE3/1bl, UX OCHOBHbBIE XapaAKTEPUCTHKHU.
3BE3/1bI ITABHOW TIOCIIEI0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
spoJsironu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
TTonoxxenue u nBuxkenue CoHIIa B
lNamaktuke. ['anaktuku. YepHbIE ABIPHI B
sIpax raJakTHK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PeukToBOE M3NTydEeHUE.
MeraraiakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «21eMEeHTHI
aACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COMAIIBHON M STHUSCKOM
chepax IesTeIbHOCTH YeJIOBEKa

63

O6o06maromuii ypok. Ponb 1 mecto ¢pusuku u
ACTPOHOMHHU B COBPEMEHHOW HaY4HOM
KapTUHE MHUPA

64

O6o6maromuii ypok. Ponb dpusndeckoit
Teopuu B (GOPMUPOBAHUHU TIPEICTABICHHH O
(buznuecKoil KapTuHE MUpPa

65

O6o6maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPa B OOLIEM PsAY COBPEMEHHBIX




€CTECTBEHHO-HAY4YHBIX NIPEACTABICHUH O
IIpupoJie

PesepBHbIi ypok. MarautHoe noJe.

66 DNEeKTPOMAarHUTHAS HHIYKIUS .
67 PesepBHbIi YPOK. OnTuka. OCHOBBI 1
CIEIUAITBHON TEOPHH OTHOCUTEIBHOCTH
68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnuorexa [JOK
DjeMeHThl aCTPOHOMHUHU U aCTPODUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1 T".4. Msxkume, M.A. Tlerpoa, C.B. CrenanoB ®usuka 10 k1. YueOnuk. @usuka 10 k.
YUeOHUK IS

obmreoOpa3oBaTeNbHBIX OpraHu3anuid. ba3oBeril ypoenb. M.: [Ipoda, 2020

2 A.I1. PemvkeBuu. CoopHuKk 3a7a4 o ¢usuke. Mocksa, poda, 2005 - 2017 r.

3 Coopuuk 3ana4 o ¢pusuke it 9 — 11 xknaccos. CocraBurens I'.H. Crenanosa. M.
«IIpocBemenue

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1 I'.5. Msaxummes, M.A. Tlerposa, C.B. CtenanoB ®u3uka 10 k. YueOnuk. ®uzuka 10 xi.:
y4eOHUK JyIs

o01eo6pazoBaTenbHBIX opranu3anuil. bazoserii yposens. M.: JIpoda, 2020

2 A.Il. PeivkeBuy. COopHuK 3a1a4 o ¢pusuke. Mocksa, poda, 2005 - 2019 1.

3 Coopnuk 3aaa4 no ¢usuxe a1 9 — 11 kinaccos. Cocrasurens I.H. Crenanosa. M.
«IIpocBenienne»,

1996 r. 4 I'.B. Mapkuna ®u3zuka 10 knacc. [Toypounsie miansl o yueonuky I'.51. Mskuiesa,
b.b.

byxosuesa. B.: Yuurens, 2004

5 Bonkos B.A. Iloypounsie pa3zpadotku no ¢uzuke. 10 kimacc. M.: Bako, 2006

6.COOpHUK TECTOBBIX 33JJaHUMN JUI1 TEMAaTHUYECKOTO U UTOroBOro KoHTpoJia. @usuka 10 kiacc.
M.:

«nTennexr-Lentpy, 2004 r. 7 C.M. Angpromeukun, A.C. CiiyxaeBckuii. ®u3uka.
«KoHcTpykTOp»

CaMOCTOSITENIbHBIX 1 KOHTPOJIBHBIX pa0boT. 10 — 11 xmaccel. [locobue mis yaureneit. M.:
[Ipocsemienue, 2010

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1 XKusas ¢pusuka: ooyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

2.Ypoxku ¢usuku ¢ ucnosib3oBanuem Murepuera. http://www.phizinter.chat.ru/

3.®wusuka.ru. http://www.fizika.ru/

4 ®duszuka: KoJuteknus onbitoB. http://experiment.edu.ru/

5 dusmKa: 37eKTpOHHAs KoJuIeKIus onbiToB. http://www.school.edu.ru/projects/physicexp
6 https://resh.edu.ru/

7 https://infourok.ru/

8 https://multiurok.ru/

9 https://nsportal.ru/

10 http://www.myshared.ru/






