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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl yuyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnOporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydaromuxcss 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTam
OOy4eHHMs, @ TAKXKE YUYHUTHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUUHOCTHBIE,
MeTalpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYeHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1o rojam oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMIOJIHEHUU UMH YIEOHBIX UCCIIEIOBAHUI.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qusnueckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMHpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMala (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM O0OIIecTBa, a TakkKe C  MHUPOBO33PECHUYECCKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
npo6JieM palOHAIBHOTO IPUPOONIOIb30BAHMS U HKOJIOTHUYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (U3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AeSTENbHOCTHBIN TOIX0J B Kypce (UM3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
pakTUYECKUX padoT. BhijeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJSL M  OLIEHKH, OCYILIECTBIAETCS Yy4YaCTHUKaAMU
o0pa3oBaTeNpHOrO IMpollecca MCXOAs W3 OCOOEHHOCTEH IUIAHUPOBAHMUS U
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcsl  OBJIAJICHHUE
OOy4YalOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3anay. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPUOPUTETOM SIBJISIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
XKU3HH, TpeOytonue BbIOOpa (U3MYECKON MOAENU g CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHMYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (PU3MKU JTOKHO OBITH
HeoOXouMoe J1abopaTopHoe OO0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUSHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
NPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBAET ITOCTAHOBKY
MIEPEUNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlaGopaTopHoe 000pyIOBaHHE I YYEHUYECKUX TNPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMmupoBaHHEe WHTEpeca M CTPEeMJICHHsS OOYYaIOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, Pa3BUTHE WX HHTEJUICKTYyaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue NpeNCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CeIyIoNNX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMPUOOpPETCHHE  CHUCTEMBl  3HaHUK 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOIWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHUS (PU3WYECKUX SABICHUNW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOMN KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
busznueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCcKol MOJCINH, aJIeKBAaTHON yYCIIOBUSM 33aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MIPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIUU HUHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJII Pa3BUTHUSI YMEHHH MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4yaca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepeyeHb JabopaToOpHBIX U
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®duszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hH3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M mporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJloroBble M I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOEKIMHW Ha OCH CUCTEMbl KOOPAUHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHne. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuBonuueitHoe  aBwxeHwe. [[BukeHWe  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUI0METD,
JBH>KCHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTteMbl OTCUETA, WUIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AYX€E U B Pa3pEeKEHHOM IMPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne cKopoCcTH Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS 1IapUKa B BI3KOU JKHIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 111 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmumueckas
CKOpPOCTb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckoiibxxeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoadgduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpauieHus. llneuo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TEA.

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIBKEHUS.

VY cioBus paBHOBeCHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUMX B MPYKUHE U
pe3nMHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexaHuxe

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOYkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPTUsA YIIPYro
nedbopmupoBaHHod — npykuHbl.  [loTeHlManpHass  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TET.
3aKOH COXpPAHEHHUSI MEXaHUYECKON YJHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXAHMYECKOW IHEPTUur
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekya. Konnyectso Bemecrsa. [locTtositnaas ABoranpo.

TennoBoe paBHOoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  unpeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepMmonuHaMuueckass cucrema. BHYTpEHHAS 3HEpPrusi TEPMOJIUMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomuecTBo TemnoTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONepeaye.

[Tonsitue 006 ammabatHom mporecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpUHOUNBL  JEWCTBUST — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEPrUM B TEIUIOBBIX MamuHax. Ko3(p@uIueHT moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEeMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOEC MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEpruu (TeMiiepaTypbl) Teaa Ipu TeIionepeiaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHbIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TaPOB.

Kunenue npv NoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYeCKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAnoB. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYyNEPHO3ULINU HIEKTPUUYECKUX Toiei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUDJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOoEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHE. Y AEIbHOE COMPOTHBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYINIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 35ieKTpudeckoi tenu. KopoTtkoe 3aMbIkaHuE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MPOBOAUMOCTh
noJrynpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuii TOK B Tra3ax. CamMOCTOSITEIBHBIA W HECAMOCTOSATEIIbHBIM
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUS U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe dIEKTPOABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHnne cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBS3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 Kjacce OoCyIIeCTBISETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, Qunyeckas BEJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAayYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH W



ra3oB, JJIEKTPHUYECKHE CBOWMCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMSA,
rajJbBaHUKA.

I'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeidb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AJIEKTPOHArpeBaTEbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KITACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM WHAYKUMH. KapThHa JNWMHWNA MarHUTHOU
WHYKIWH TO0JIS TIOCTOSHHBIX MarHUTOB.

MarnutHoe T0JIe TpPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmonercTBue nNpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJiieHUE. J[BHKeHHE 3apsHKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHMEe DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOMN
WHIAYKIUU. OJIEKTPOJABMXKYILAs CUJa HWHIAYKIUU. 3aKOH JJIEKTPOMATHUTHOU
nHaykuuu Papanes.

BuxpeBoe »aiekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKLINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHHUTHI, JJIEKTPOABUTATENb, YCKOPHUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHAKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue JByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI 3JIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJI€OaHMUA.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (aza xoneOaHUI.
[IpykVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHaJIOTUsl MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aTyxaronux KojieOaHusIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojiebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUS.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOmnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepentus u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3YyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoi BosnHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHHUE, MPEJIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepenus. CKOpoCTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [I[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu n audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI pE€30HAHC.

HaGnrogeHnue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOW KoJeOaHuH.



HUccnengoBanne  CBOWMCTB  3JICKTPOMATHUTHBIX  BOJIH: OTpa)XCHHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETAa B
ogHopoaHOuU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiaoxHblil coctaB Oenoro cseta. Ler.

ColOuparomie U pacceuBaroimiue JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHuil B
coOuparolux U paccerBaromux TuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKUMOHHBIA ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIIny CBEeTA.

HaOmronenue nudpakiuu cBera.

HabGmnronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUIBIO MPU3MBI.

[ToydyeHune ciekTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzaluu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul



M3mepenne noka3aresns NpeoMIIEHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panunpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. JHEPTHS
Y UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MpPaKTHUECKOE MpUMEHEeHHe: (HOTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu morioumieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPrHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIE cBOVicTBa yacTull. Bosnbl ne bpoiiis. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopna.

OnpeneneHue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HabGnrogenue JIMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuro  cocTaBa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3Iy4yeHHUs.
BnusHue pagnoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTHUBBI
AJIEPHON DHEPIETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IIPAKTUUECKOE NIPUMEHEHUE: TO03UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTHIL (M0 TOTOBLIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConuHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bodtounu CoJIHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maroiee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHUHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruK, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, TumoTe3a, (u3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPAaBHEHUM, TPUTOHOMETPUUECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIUU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO00MS TPEYTOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonoeus: snextpuueckue SBICHUS B KUBOM MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJIE, NEUCTBUE
paanauy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHau3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIHM, 3aJ€KU MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOTO Tpenmera «®Du3WKa» HA YPOBHE CpPEIHETO OOIIEeTOo
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTo npenmMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYyYalOUUMXCAd PYKOBOJCTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalUMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAXKIAHCKON MO3ULIMN 00YYAIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpecax Ipa)kIaHCKOTro
oOLIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIECHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIlEHUs,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
NeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4Ieckon Hayke;



S) TpyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON NesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEH KU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTHYECKHUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUI:
CaMOCTOATENFHO  (QOpMyJIHpOBAaTH W aKTyallU3UpoOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEATCIbHOCTH, 3aJaBaTh IMapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciegoBarejabcKye 1eMCTBUSA:
BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJAMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIBCKON U MPOSKTHON JEATEIbHOCTU
B 005acTH (PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TTOHUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHUCJIE TP CO3JaHIH YU€OHBIX POEKTOB B 001acTH (DU3UKH;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHICHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBAThH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4e€HUs MHPOpMaAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEeMAaTH3alMI0 U WHTEPIpETANi0 WHPOPMAIMK Pa3INYHbIX BHIOB U (OpM
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypCcOCOEpeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIIAITh OOILEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOKO TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIWBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpenensaTbh poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, MPAKTUYECKOIN 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIOYTECHHUIN;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO J3PYIUIMA B 001acTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/JeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHUBATh PUCKHM M CBOEBPEMEHHO IPUHUMATH PEIICHUS M0 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATETLHOCTH;

IPU3HABaTh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHWKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(hEepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAJILHBIM U3MEHCHHAM U TIPOSBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh NMOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOINCHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4yHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON EATEIBHOCTH JIIOIEM;

YUUTBHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJIEIICH:
MaTepuagbHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TEJNO,
UJCAIBHBIN a3, MOJEIU CTPOCHMS Ia30B, KUIAKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOCHMS BELIECTBA U



IJEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMojieiicTBue Ten, Tuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl NIPH HarpeBaHUM (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAIMS, IUIABIICHUE, KPUCTAJLIA3AIMs, KUIICHUE,
BJIAXKHOCTB BO3/yXa, IMOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTrpamMyd COCTOSIHHAS Tra3a B  H30mponeccax,
AJICKTpU3ALM TEJ, B3aUMOJICCTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCThb;, MPH ONHCAaHUU TMPABUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUYHMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MYECKUE BEJIWYMHBL: JaBJICHHE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPrUsi XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($uU3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUHNHAM;

OTIMCHIBATh N3YUYECHHBIC JIEKTPUUECCKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMOTEHIUAJIOB;
IpU ONMHWCAHWM TPABWJIBHO TPAaKTOBAaTh (PU3WYECKUN CMBICT HCHOJIB3YEMBIX
BEITMYMH, WX OOO3HAUCHUS] W €IUHUIIBI; YKA3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3Ys (PU3MUecKue
3aKOHBI U MIPUHUHUIBL: 3aKOH BceMUpPHOTO Tsarotenus, I, I u 111 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DJHEPIUuM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJAPHO-KUHETUUYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOU DHEPTUM TEIUIOBOTO JIBUYKECHHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIlMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIECIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHMM, MPU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4EeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U MCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKcUpoBaTh PE3yNbTaThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nuIl ¥ TpadUKOB, A€TaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCICAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THhlE 3a7auyd C SIBHO 3aJaHHON (DUM3HYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJy4YEHHOT0 3HaueHusl (PU3NUECKON BEITMUUHBL;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
Y TIPEJICTABJICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIUIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpYMIE C BBIMOJHEHUEM PpA3IUYHBIX COIHMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNMbl, PAlMOHAIBHO PACHpPEEisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIIEMBI.

K konny o0yuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHHUKU U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHMK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PU3HMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaKEHHE, MNPETOMIICHUE,
uHTeppepeHus, audpakuus W NOJAApU3alUs CBETa, JUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodrddeKT), CBETOBOE TaBICHHES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAasT W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YAd (U3UYECKUE BEITMYMHBIL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIDKYIIAs Cuila, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoOJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ U 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAasl CWUJIa JIMH3bI, MPHU OMHUCAHWM TPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs W EJAUHMIIbI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTHS U UMITYJIhC (DOTOHA, IEPHO]T MTOTypaciaga, YSHEPTHSI CBI3U
aTOMHBIX S7Iep, TPU ONMUCAHWU TPABUIBLHO TPAKTOBATh (PU3MUECKHN CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBIL

aHAM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENHLHOTO U MapajieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODHIITEHHa s doTorddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsaaa, 3aKOH COXPAHEHHUS MAacCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIpAKEHHWE W YCIOBUS (TpaHUIlBl, 00J1acTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIHCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpobiieMy/3amadyy M TUIOTE3y Y4e€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHpOBaTh BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
NPSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOI0IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4yd C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJTB3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a9n
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACIITh (PU3NUECKHE BEIMUMHBI U (POPMYIIHI,



HEOOXOouMbIe AJisi €€ pElIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PAacCyXIECHUH C ONOpON Ha H3Y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(duznueckue BICHUS,

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBICHUS y4€OHOW U HAyYHO-TIOMYJSIpPHON MH(pOpMalLUK, MOJIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOTO MCMOJIH30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ju1st o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
TOBEJICHUA B OKPYKAOLIEH Cpee;

paboTaTh B Tpymnme C BBHIMOJIHEHHEM pPA3JIMYHBIX COIMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBI, PAlMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO OLIEHHWBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (POBbIe)

Ne /it Kontpoabnbie | IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIEe PeCypChl
padoThI padoThI
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
o
1.1 M3HLKA 1 METOIBL HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 1 1 https://m.edsoo.ru/S6NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
3.1 9 1 https://m.edsoo.ru/HRGVENOPE
TEeOpun
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KIL6RS9
A .
3.3 FPOTATHBIE COCTONHI Bemectsa 5 https://m.edsoo.ru/HSM355JCH
®Da30BbIE EPEXOIBI
Hroro no pasgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 IToCTOSTHHBIM DIIEKTPUYECKHUN TOK. 12 1 1 https://m.edsoo.ru/GEWTDOXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toku B pa3fuyHbIX Cpeaax

Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KIIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBO 4acoB

DJlIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie  IIpakruueckue
NporpamMmblI Bcero o0pa3oBaTejIbHbIe PecypChl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .0
1.1 ATHHTHOC TOJIE. JICKTPOMarHiTHAA 11 1 3 htps://m.eds00.ru/Z2Q390NGS
WHTYKIIAS
Hroro no pazneny 11
Pa3zgen 2. KOJIEBAHUS U1 BOJIHBI
MexaHUYeCKUe B DJIEKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNOQKPG6
KOJIeOaHus
2.2 MexanuuecKkue u SIIeKTpOMarHUTHEIE 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBEI crenualabHON TCOpHUU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIBHOCTH
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DeMeHTh KBAHTOBOU ONTHKU 6 https://m.eds00.ru/SWOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATtomHOE A1pO 5 https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPU3uKU 7 1 https://m.edsoo.ru/3EOD6KXI9

Hroro no pazneny 7

Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o06maromee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 4 !



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

®u3uka — Hayka O PUPOJE.
Hay‘-IHI)IG METOAbI ITO3HAHUA
OKPY’KaroIlEero Mupa

https://m.edsoo.ru/YXGQSPM 1P

Poine 1 MecTo pusuku B
(bopMHPOBaHUN COBPEMEHHON
Hay4YHOH KapTHUHBI MHpa, B
MPAKTUYECKOH J1eATEIbHOCTH
Jroen

https://m.edsoo.ru/SHSXWFEFVO

Mexanunyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUKCHUS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHUe

https://m.edso00.ru/RSOAQVSZX

PaBHOMEpHOE nIpsIMOJIMHENHOE
JBUKECHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE
MPAMOJIMHENHOE JBUKECHUE

https://m.edsoo.ru/MDIDKJOUB

CBoOoaHoe majieHue. Y CKopeHue
CBOOOIHOTO MaeHUS

https://m.edsoo.ru/MXPLZIX8J

KpuBonunelinoe ABUXKEHUE.
JIBr>keHuEe MaTepuallbHOM TOUKHU
10 OKPY>KHOCTH

https://m.edsoo.ru/TFLI2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHIKIT OTHOCUTEIBHOCTH
lNanunes. MuepunanbHbie
cuctembl otcuera. [lepBriil 3aK0H
Hrrotona

https://m.edso0o.ru/J6QY7N3WN

Macca tena. Cuna. [Ipuniun
cynepnosuiuu cuil. Bropoi
3aKkoH HproToHa 111
MaTepuaabHON TOYKH

https://m.edsoo.ru/BVINWTAQH

10

Tpernii 3akoH HproToHa 1151
MaTepUalbHbIX TOUYEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsoxectu. [lepas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpOTUBIICHUS
IIPU JABMKEHUH TeJla B )KUAKOCTH
WK Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarensHoe u
BpalaTeIbHOE JTBUKEHUE
a0COJIIOTHO TBEPOTO TENA.
MowmenT cuitsl. Ilnedo crsl.
YcnoBust paBHOBECUS TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MmaTepuaibHON TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYECK.
Nmnynbece cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.

https://m.edsoo.ru/MSJQTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeakxtuBHOEC JBHXKCHUC

16

PaGota u MOLTHOCTD CHUIIBIL.
Kunernueckas sneprust
MarepuaibHON TOUKU. Teopema
00 U3MEHEHUU KUHETHYEeCKOW
SHEPTUU

https://m.edsoo.ru/J1V591L.28B

17

[TorenmanpHas 3HEPTHS.
[loTeHunanpHas 3HEPrUs ynpyro
neGopMHUPOBaHHOW NIPYKUHBIL.
[ToreHmanpHas 3HEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

https://m.edsoo.ru/RNEXJW4KF

18

[TorenmanpHbie U
HEMOTEeHUUaIbHbIe CHIIbL. CBSI3b
paboThl HEMOTEHIUATBHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEpPruu

https://m.eds00.ru/DA3QVTOXQ

19

JlaboparopHnast pabota
«UccnenoBanue cBsizu pabOTHI
CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM YHEPTHH Tella Ha
pUMepe PACTHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonrtponsHas pabora no Teme
«Kunemaruka. J[unamuxa.
3aKOHBI COXPAHEHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIC TTOJI0KCHHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJIIPHO-KMHETUYECKOM
Teopuu. bpoyHOBCKOE ABMKEHHUE.

Auddysus

22

Xapakrtep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX TEN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuectso
BemiecTBa. [locrosaHHas
ABorazipo

https://m.edsoo.ru/FL1BAQDI13

24

TennoBoe paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[lIxana remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomtoTHas TeMrepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPIrUHU JBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanmpToHa. ["a30oBbIe
3aKOHBI

https://m.edsoo.ru/Y3IWBG66I3A

28

JlaboparopHnast pabota
«MccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMU COCTOSHUS
Pa3peKEHHOTO Ta3a»

https://m.edsoo.ru/35DBLKT96

29

N3omporieccs! B HeaTbHOM Tase
U UX Tpaduueckoe

https://m.edsoo.ru/OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

IpeaACTaBJICHUC

30

BHyTpeHHsA sHEprus
TEPMOJUHAMUYECKON CUCTEMBI U
Coco0bI €€ N3MEHEHMUS.
KonnyectBo TemioTs! v padora.
Buyrtpenuss sHeprus
OJIHOATOMHOI'0 HJICAJIBHOIO Ta3a

https://m.eds00.ru/9JQITV XIS

31

Buns! Tenuionepenaun

https://m.edsoo.ru/36JJI20W9

32

VYV nenpHaAs TEIIOEMKOCTD
BemecTBa. KolIm4ecTBoO TEIIOTHI
MIpH TeIUIoNepeaaye.
AnmabaTHBIN mporecc

https://m.edsoo.ru/SK3Y4HE86L

33

IIepBblil 3aKOH TEPMOAVMHAMUKH
U €0 IPUMEHEHUE K
u3oImpoueccam

https://m.edsoo.ru/2ZHO6R3GAS8

34

Heo6paTumocTs nporieccoB B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edso0.ru/S8SLWDFTS

35

[Ipunuun nevictus u K11/
TEIJIOBOM MAallIMHBI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KIT/{

https://m.edsoo.ru/4XPSAQOV7M

37

DKosorunyeckre mpoodaemMbl
TEIUIOPHEPTeTHKHI

https://m.edsoo.ru/PO7ZMYMSI

38

O6o06maromuit ypox
«MomnekynsipHas uzuka.
OCHOBBEI TEPMOANHAMUHKHU >

https://m.edsoo.ru/9EKZODDWP

39

KonTponbhas pabota no teme
«MonekynspHas (pu3mka.

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBEI TEPMOIAUHAMUKHN)>

40

[TapooGpa3zoBanue u
KoHneHcanusl. Micmapenue u
KHAIIEHUE

https://m.edsoo.ru/X48Q078EE

41

AOGCOIIOTHAS M OTHOCUTEIbHAS
BJI&KHOCTb BO3/yXa.
Hacsiennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucramimyeckue
1 amopdHBIC Tena. AHU30TPOIHUS
CBOWCTB KpHUCTAJLIOB. Kuakue
Kkpuctabsl. CoBpeMEHHbIE
MaTepHuabl

https://m.edsoo.ru/JXFWLMZNK

43

[inaBneHue n KpUCTATUIU3ALIMSL.
VY ienpHas TersoTa 1iaBJIeHus.
Cybnumarus

https://m.edsoo.ru/OX117G6MR

44

ypaBHeHI/Ie TEIIOBOro OallaHca

https://m.edsoo.ru/OIUXGN2I1

45

DnekTpu3anus Tel.
Dnektpuueckuii 3apsia. /[Ba Buna
JJIEKTPUYECKUX 3apsi0B

https://m.edsoo.ru/QJ2S7WSBM

46

[TpoBOAHMKY, TUINEKTPUKU U
MOJIYTIPOBOTHUKH. 3aKOH
COXPaHEHUS ANEKTPUIECKOTO
3apsna

https://m.edsoo.ru/F3YVPOQUYH

47

B3aumogeiicTBue 3apsioB. 3aKkoH
Kynona. Toueunsrit
AIEKTPUUECKUI 3aps]T

https://m.edsoo.ru/SU3BUOTHH

48

Hanpsisk€HHOCTB AIIEKTPUYECKOro
nost. [IpuHIDMn cynepno3unuu

https://m.edsoo.ru/9IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

AJIEKTPUYECKUX MoJel. JIunum
HaANPsHKEHHOCTH

49

Pa6oTa cui
AJIEKTPOCTATHYECKOTO TOJISI.
ITorennuan. PasHocTtb
MMOTEHIINAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

IIpOoBOAHMKY M TUANEKTPUKH B
3JIEKTPOCTATUYECKOM TI0JIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTh

https://m.edsoo.ru/12P2S3127

51

OnexrpoémkocTs. Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsHKEHHOT0 KOHAEHCAaTopa

https://m.edsoo.ru/XPUKP82V 8

53

JlabopartopHnast pabota
"N3mepenue 31eKTpOEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHIIMI NEelcTBUSA U
IIPUMEHEHNE KOHEHCATOPOB,
KOIIMPOBAJILHOT'O aMnapara,
CTPYHMHOT'O IIPUHTEPA.
DneKTpocTaTUIEeCKas 3alluTa.
3a3emIleHre AJIEKTPOIpruOOpPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNeKTpUUECKUi TOK, YCIOBUS
€ro CyIIeCTBOBAHUSI.
ITocrostunblii Tok. Cuna Toka.
Hanpsioxenne. ConpoTHuBieHue.
3akoH OMa 1t yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

IlocnenmoBarensHOE,
napajuiesibHOe, CMEIIaHHOE
COEMHEHHE MPOBOTHUKOB.
JlaGopaTopHas paboTta
«M3y4eHne CMEIaHHoro
COCIMHEHUS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaGora u momtHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 11 OJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. Kopotkoe 3aMmbikanue.
JlaGoparopHnas pabota
«M3mepenue D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PezepBHbiil ypok. KonTposbHas

pabora 1o Teme

n n
OnexktpoanHamuka' /

Bcepoccuiickas npoepodHas

pabota

https://m.edsoo.ru/MFM6EIE5 X

60

O6o0maromuii ypok
«DNEKTPOANHAMUKAY /
Bcepoccuiickas nmpoBepodHas
pabota

https://m.edsoo.ru/PS6MDY07H

61

DJeKTpOHHAs MPOBOAUMOCTh
TBEPJIBIX METAIJIOB.
3aBUCUMOCTh COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATyPHI.

https://m.edsoo.ru/ WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXnpoBOJIUMOCTb

62

DJIEKTPUYECKUH TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX MMyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoIHUKH, UX
cOOCTBEHHAs U MpUMeECHast
npoBoaAMMOCTh. CBOMCTBA p—n-
nepexoxa. [lonynpoBogHuKOBbIE
npuOOpHI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTpUUECKUN TOK B pacTBOpPax
U pacIiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTUYECKAS
JTUCCOIMAIUs. DIEKTPOIIU3

https://m.edsoo.ru/QUOQUWVI1

65

DNEeKTPpUYECKHUI TOK B razax.
CaMoCTOSTENIbHBIN U
HECaMOCTOSITEIbHBIA pa3psl.
Monnus. I1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue mprudopsl 1
YCTPOICTBA U UX MPAKTHIECKOE
npuMmenenue. [IpaBuna TeXHUKH
0e30macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

Kontponbhas paboTa mo teme
«9nekrpocraruka. [locTosHHBIN
3JeKTpudecKuil ToK. Toku B
Pa3MMYHBIX Cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBubIil ypok. O6006mIaronmit
ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
HU3YYEeHUS

DJIeKTpoHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

ITocTossHABIE MAarHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUA MarHuTHOM

UHIYKINH

https://m.edsoo.ru/4DMOYIIN6

MarsuTHoO€e 1oJie TPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre MPOBOJTHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGoparopHas paboTa
«W3y4eHne MarHuTHOTO TOJIst
KaTyIIKA C TOKOM)

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME MAarHUTHOTO TIOJIS HA
IIPOBOAHMK C TOKOM. Cuna
Awmmnepa. JlabopatopHast pabora
«Uccnenosanue neicTBUA
MOCTOSIHHOTO MarHuTa Ha pamMKy
C TOKOMY

https://m.edsoo.ru/UVHDISEX4

JleficTBHEe MarHUTHOIO IOJIS HA
JBHKYILYIOCS 3apsSKECHHYIO
yactuily. Cuna Jlopenna. Pabora
cusl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

SJ'ICI(TpOMaI‘ HUTHAasA UHAYKIHA.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToTok BekTOpa MAarHUTHOM
uaaykiuu. 2J1C uHayKiuu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOW WHIYKIIHH)

https://m.edsoo.ru/XZS5SMQCBU

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIUHU. DHEPrust
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSTHHBIE
MAarHUTBI, 3JIEKTPOMATrHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHIIL,
WHIYKIIMOHHAs M€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0maromuii ypok
«MarautHoe 110JI€E.
SJIGKTpOMaFHI/ITHaSI I/IH}IYKIII/ISI»

https://m.edso00.ru/COBOSBGMC

11

KonTponbHas padbora no teme
«MaruuTtHoOe 1osne.
DJEeKTPOMarHUTHAS UHIYKLUS

https://m.edsoo.ru/8X637ELEU

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUM.
[IpeBpaienue suepruu

https://m.edso0o.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
NepUoJIa MaJIbIX KOJIeOaHHI
rpy3a Ha HUTH OT JUTUHBI HUTH U
MaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIcOaHUs B UCaTbHOM
K0JIeOAaTeTbHOM KOHTYDE.
AHaNoOrust MeX1y
MEXaHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJICOAaHHSIMU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXPaHEHHUsI SHEPTUU B
UJeabHOM K0JIeOaTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusX. BolHyXIeHHBIE
MeXaHUYeCKHe KosueOaHusl.
Pe3onanc. BeinyxeHHbIe
3JIEKTPOMArHUTHBIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOT0
TOKa. AMIUIUTYTHOE U
JICUCTBYIOIEE 3HAYCHUE CUIIBI
TOKA W HaIPSKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpoussocTso,

https://m.edsoo.ru/1ZWZULSQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepegava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

Y CTpoiCcTBO U MPAKTUYECKOE
MPUMEHEHHUE AJIEKTPUIECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOTO TOKA, JIMHUI
aJIeKTpornepeaay

https://m.eds00.ru/93Z12W40QQ

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AIIEKTPO3HEPIUHU B
MOBCEHEBHOM KU3HU

https://m.edsoo.ru/3ADUNYKWNO

21

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUs U
JUTMHA BOJHBL. [lonepeunsie u
IIPOJIOJILHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTh 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

https://m.edso00.ru/Z827Q6V70

23

QHGKTpOMaFHI/ITHBIG BOJIHBI, UX
cBoiicTBa 1 ckopoctk. [lkama
OJICKTPOMAariMuTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIMTIBI paTHOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

https://m.eds00.ru/2ZWQTSLGLV

25

KonTponpHas pabora
«Konebanus u BOIHBI»

https://m.edsoo.ru/IHURONESOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[Ipsamonuneitnoe
pacmpocTpaHeHHe CBETa B
OHOPOIHOM cpene. ToueuHblii
MCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus csera. [loctpoeHue
M300paXCHHH B IMJIOCKOM
3epkaje

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPa)KEHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTtopHnas pabota
«M3mepeHue nokazares
MPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JInnssl. [locTpoenue
u3o0pakeHuii B muHze. Popmyia
TOHKOU JIMH3BI. Y BEIIMYECHUE
JIMH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
M300paKCHUM B JIMH3AX»

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cera. Cl0KHBIN
coctas 6enoro cBeta. L[BerT.
JlaGopaTtopHnast pabota
«Habnronenue aucnepcun
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

WnTepdepenius ceera.
Judpakuus ceera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

JudpaknuonHas pemeéTka

34

HOHGpe‘IHOCTB CBETOBBIX BOJIH.
Honapmaul/m CB€Ta

https://m.edso0.ru/Q2118XYOJ

35

OnTuueckue npudopsl U
YCTpOMCTBA U YCIOBUS UX
0e30MacHOr0 MPUMEHEHUS

https://m.edsoo.ru/M5127JYGT

36

['paHuIbl TPUMEHUMOCTH
KJIACCHYECKON MEXaHUKH.
IToctynatel cnennaibHOM
TEOPHUH OTHOCUTEIHHOCTH

https://m.edsoo.ru/PSGB9FJ5SN

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
PENSTUBUCTCKON YaCTHULIBI.
CBs13b Macchl ¢ SJHEPrUEH u
UMITYJIbCOM. DHEPTHUs MTOKOS

https://m.edsoo.ru/I90ZY4BUB

39

Konrtponbnas padora «OnTuka.
OcHOBBI cIENMANIBHON TeopUn
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otonbl. opmyia I1nanka.
DHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/ZL6P16LAO

41

OTKpBITHE U HCCIIET0BaHNE
dotoaddexra. OmbiTer A. I
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHbl poTorddeKTa.
YpaBHeHue DUHINTEIHA 15
dotordpdekra. «KpacHas

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rparuiay Gorosddexra

43

Jasnenne ceera. Onbitel I1. H.
JleOeneBa. XuMuueckoe
JIICUCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoucTBa u
NPaKTUYECKOE IPUMECHEHHE:
¢doTorieMeHT, POTONaATIHK,
COJTHEYHast OaTapesi, CBETO IO/

https://m.edsoo.ru/UFQDRSL5SM

45

Pemenue 3a1ay mo reme
((3JI€M€HTI)I KBaHTOBOﬁ OIITUKN)

https://m.edsoo.ru/ZE73A67B1

46

Mogenb atoma Tomcona. ONBITHI
Pesepdopna o paccesiauro o-
yacrull. [Inanerapnas mozueinp
aToma

https://m.edsoo.ru/FIC11POHN

47

[Tocrynartser bopa

https://m.edsoo.ru/6X7GFHZ9X

48

H3nydenue u noriomeHne
($bOTOHOB MpH Mepexojie aToma ¢
OJIHOTO YPOBHSI SHEPTUU Ha
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBBIE CBOMICTBA YaCTHII.
Bomnsl ne bpoinns.
KopnyckynsipHo-BoIHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHYXJIEHHOE U3Ty4YCHUE

https://m.edsoo.ru/J710TLFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
OmneiTel Pezepdopaa no
OIIPEJIETICHNIO COCTaBa
PalnOAaKTUBHOTO U3ITyYeHUS

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaaue
PaIMOaKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE TPOTOHA U HEUTPOHA.
M3oronsl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. ['amma-usiaydenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBSI3M HYKJIOHOB B
anpe. SlnepHsle peakuum.
SAnepusrii peaktop. [Ipodaemsr,
HEPCIIEKTUBBI, SKOJIOTHYECKUE
aCIICKTHI SIEPHON YHEPTETUKU

https://m.edsoo.ru/CEJYJSSIG

54

DJIeMeHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA. MeTobI
HAOIIO/ICHUS ¥ PETUCTPAIHH
AJIEMEHTAPHBIX YaCTHII.
Kpyrusiii cron
«DyH1aMEHTAIbHBIE
B3auMoiercTBUA. EnUHCTBO
bu3nYECKO KapTUHBI MUPa

https://m.edsoo.ru/SUC62U40A

55

Otansl pa3BUTHS aCTPOHOMUHU.
[Ipuxiagnoe u
MHUPOBO33PEHYECKOE 3HAUEHUE
acTpoHOMHHU. Bup 3B€31HOTO
HeOa. Co3Be3us, sipKue 3BE3/IbI,
IUTAHETHI, UX BUAUMOE
nsrxenne. CojIHeUHAs cucTeMa

https://m.edsoo.ru/5SPXS2I19VY

56

Comune. Congeynas

https://m.edsoo.ru/1JZR54JAQ



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

aKTHBHOCTh. MICTOUHUK 3HEpruun
CouHIia 1 386311

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKH. 3BE3/bI
IJIABHOW MOCJIEI0BATEIBHOCTH.
BnytpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPECTABICHUS O
MPOMCXOXKIACHUH U HBOJIOIIH
CouHua 1 3B€311

https://m.edsoo.ru/GGD3W7470

58

Mnineynsiii [1yre — Hama
T'amakTuka. Ilomoxenue u

nexenne Comaia B [NamakTuke.

lNanaktrku. Y€pHbIE IBIPHI B
A/ipax rajJjakTUK

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pazoeranue
ranakTuk. Teopus bonsiioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

Meraranaktuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie nmpoGiembl
aCTPOHOMUHU

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponbHnas pabora
«IIeMEHThI aCTPOHOMMH U
acTpou3uKm»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(GU3HUKN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTMYECKOM, COLMaIbHOM
U 3TUYECKOU chepax
JIESATEILHOCTH YEJI0BEKa

https://m.edsoo.ru/WNJSCRXYD
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O6o6matromuii ypok. Ponb n
MeCTO (PU3UKHU U ACTPOHOMHUH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Posb
¢du3nveckoit Teopun B
(opMUPOBaHUY MTPECTABICHHIA
0 (hu3uYecKoi KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

Ob6o6maromuit ypok. Mecto
(Gu3rYeCcKOit KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
NPEJICTaBICHUN O IPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

PeszepBHbIil ypok. MarautHoe
nosie. DJIEKTPOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/EVMFIQTP6
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PesepsHslil ypok. OnTHka.
OcHOBBI cIENMANIBHOM Teopun
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ESABJRKSL
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Pesepnslit ypok. KBanToBas
¢uznka. DIeMeHTbl aCTPOHOMUU
U acTpoPU3UKU
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OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax poidb © MeCTO (HU3UKH B
(OpMHUPOBAHUN COBPEMEHHOW HAy4yHOW KapTHHbI MMpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU

JIonen

10.2

YuuThIBaTh I'paHULBl IPUMEHEHUS] U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
MaTepuaibHas TOYKa, MHEpIHaJbHas CHCTEMa OTCYETa, abCOIOTHO
TBEPAOE TEJO, UACATIBHBINA I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX TeEJ, TOYECUHBIM DSJEKTPUYECKUH 3apsl] — IpU PEIIECHUU

¢duznyecKux 3a1a4y

10.3

PacnosnaBath usmyeckue siBiaeHus (Ipolecchl) U OOBIACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETHUYECKON TeopHuu
CTPOSHHS BENIECTBA M  DIIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKECHHE, CBOOOIHOE MaJCHUE
TeN, JBUXKEHHE I0 OKPY)XHOCTH, WHEpLUs, B3aUMOJEHCTBHE TeI;
mud¢ys3usi, OpOYHOBCKOE JBHMIKEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, U3MEHEHHe o00bEéMa Tel TMpU  HarpeBaHUU
(oxJak7IeHWu), TETUIOBOE€ paBHOBECHE, HCHApeHue, KOHIEHCAIIMS,
MJIaBJICHUE, KpUCTAJUIM3aIvs, KUIIEHHWEe, BIAXKHOCTh BO3/yXa,
MOBBIIICHUE JIABJICHHS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBS3b MEXJIYy IapaMeTpaMu COCTOSHHS Ta3a B HW30MPOIeccax;

SJICKTpU3alus TCI, B3aPIMO)IeI>'ICTBHe 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYMHBI: KOOpAMHATA, MYyTh, MEpPEMEIIEHNE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CWIa, UWMIYJIbC Tela, KHHETHYecKas DSHEeprus,
MOTEHIIMATbHAS JHEPrus, MeXaHWdeckas pabora, MeXaHU4YecKas
MOIIIHOCTb; TIPU OMUCAHUH MPABUIBLHO TPAKTOBATH (DM3MUECKUNA CMBICIT
UCIIOJIb3YEMBIX BENUYHMH, MX O0O3HAuU€HUs M EJAUHHULBI, HaXOAWUTH
(dbopMyIibl, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCJINMYHUHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEI W TEIUIOBBIC




ABJICHUS, MCHOJIb3ysd (U3MUECKUE BEIUYUHBL: JaBJICHHE Tas3a,
TEMIIepaTypa, CpEIHssl KHUHETUYEeCKass DSHEpPrusi XaoTUYECKOIO
JBWKEHUS MOJIEKYJ, CpEAHEKBaJpaTU4HAs CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHS1 OJHeprusi, pabora rasa,
KO3 PUIMEHT MOJNe3HOro0 JEWCTBHUS TEIUIOBOIO JIBUraTess; IpHU
ONMCaHUU IIPaBUIIBHO TPaKTOBaTh buznyeckuit CMBICI
UCIIONIb3YeMBbIX BEJIMYMH, MX OOO3HAUEHUS M EIUHUIBI, HAXOJAUTh
(dbopMyIbl, CBSI3bIBAIOININE JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnucelBaTh M3y4YEHHBIE D3JEKTPUYECKUE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  sABIEHUS  (IIPOLIECCHI), HCIONB3Yyd (U3MUYECKUE
BEJINYUHBI: JJEKTPUYECKUNA  3aps,  JJIEKTPUYECKOe  MOJe,
HanpspKEHHOCTh  1OJIS, MOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IHpU
ONMCAHUU NPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICI HUCIIOJIb3YEMBbIX
BEJIMYMH, WX OOO3HAYEHUS U EIUHUIL, YKa3blBaTb (QOPMYJIbL,
CBSA3BIBAIOIIME JAHHYIO  (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHaAM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HCHOJb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIBI: 3aKOH BCEMUPHOTO TsArotenus, I, 11
n III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKOM JHEPIHH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLHUII CYNEPIIO3UIUN CUII, TPUHIUIT
paBHOIIpaBUs  WHEPUUAIBbHBIX CUCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUS BEILECTBA, ra30BbIe 3aKOHBI, CBA3b
CpeIHEW KWHETUYECKOM JHEPruy TEIUIOBOTO JIBUKEHHSI MOJIEKYNI C
a0COJIIOTHOW TeMITepaTypoi, MEepPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHMs DJIEKTPUUECKOTo 3apsaa, 3akoH KynoHa; mnpu 3TOM
pa3nnyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIpAXXEHHE U YCIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTHU

10.8

OOBICHATH OCHOBHBIC IMPUHIUITBI JeficTBUS MallliH, HpI/I60p0B n
TCEXHUYCCKUX yCTpOI\/'ICTB; pas3indatb YCIOBHA HX 0e30I1acHOr0

HCIIOJIb30BaHUA B HOBCG)IH@BHOﬁ JKHU3HU

10.9

BBIIOTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PH3NIECCKUX SBICHUH U
MIPOIIECCOB C HUCIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (opmynmpoBaTh TpobieMy (3amady) W THIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOHMpaTb  YCTaHOBKY W3  MPEAJIOKCHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOIBI

10.10

OCYH_IGCTBJIHTB npsIMbIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX

BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANbHBIN CIIOCO0 M3MEPEHUs U




HCIIOJIb30BaTh U3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ HBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCMMOCTH MEXNYy (U3UYECKMMH BEIWYHMHAMHU C
WCIIOJIb30BAHUEM IMPSMBIX H3MEPEHMM; IMpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHUPOBATh pE3yJibTaThl IOJTYYEHHOW 3aBUCHMOCTHU
(Gu3nUecKUX BEJIMYUH B BUJE TAOJIUI U TPAPHKOB, JIEJIATh BHIBOJIBI IO

pe3yJsibTaTaM MCCIIE10BaHUs

10.12

CoOmomaTe  mpaBmiia  0€30MacHOrO0  Tpylda TMpPU  MPOBEACHUU
UCCIICIOBAaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, y4eOHO-
HCCIIEIOBATEIIbCKOM U TMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHUS

10.13

Pemarp pacuérHbie 3a1a4yu ¢ SBHO 3aJaHHON (U3MYECKON MOEIBIO,
UCTIONB3YSl (PM3WYECKUE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHAIM3a
yCJIOBHS  3a7auyd  BbIOMpATh  (PU3UYECKYIO MOJIENb, BBIICTATH
dbuznueckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOAMTH PACUETHI M OIICHUBATh PEATILHOCTH MOJYUYEHHOTO 3HAUCHUS

(U3UYECKON BETMYUHBI

10.14

Peniate Ka4CCTBCHHLIC 3agavuu: BBICTpAanBaTh JJOTHYCCKH
HCIIPOTUBOPCUNUBYHO IICTIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUSA

10.15

Hcnonb3oBaTh NOpU  peUIEHMHM Y4eOHBIX 3aJjad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIsl TOMCKA, CTPYKTYpUPOBAHMUS,
UHTEPIIPETAllU W TPEJCTaBIECHUS Y4YEOHOH M Hay4dyHO-NONYJSpHOU
uH(pOpMaLMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

AHAJIM3UPOBATH MOJYYACMYIO I/IH(l)OpMaI_II/IIO

10.16

[TpuBoauTE TpUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IMPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (M3MKE B IMOBCEIHEBHOMN
KU3HH I o0ecrieueHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMu
U TCEXHHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHHUA 3J0pOBbA U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

10.18

PaGoTaTh B rpynme c BBINOJIHEHUEM PA3IMYHBIX COLUAJIBHBIX POJIEH,
IUIAHUPOBaTh  paboOTy  TPYIIbl, PalUOHAIBHO  pacIpeneisaTh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJ€KBAaTHO OLIEHMBATh BKJIaJ KaXkJ0IO0 W3 yYaCTHHUKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoOi MpooOieMbl




11 KITACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus

11.1

JleMoHCTpHpOBaTH Ha TpUMEpPax polb W MeCTO (PU3UKH B
(hOpMHUPOBaHUKM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUW, B IPAKTHYECKON AEATEIbHOCTH

J'IIO,Z[CIZ, OCJI0CTHOCTh U CAMHCTBO (1)I/ISI/I‘ICCKOI7I KapTUHBI MHUpPa

11.2

Y4uuThIBaThH I'paHUllbl MIPUMCHCHUA NU3YUYCHHBIX (I)I/I?»I/I‘ICCKI/IX MOﬂCHCﬁZ
TOYCUHBIN BHGKTpH‘IGCKI/Iﬁ 3apsan, aacpHad MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOTO Si/Ipa MPH peleHIH (PU3NIECKHX 3314

11.3

PacrioznaBath (usnyeckue sBiIeHHUS (TPOIECCHI) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB  JJIGKTPOAMHAMUKMA W  KBAaHTOBOH  (pu3HKH:
AIIEKTPUYECKasi TPOBOJUMOCTH, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
DIIEKTPOMArHUTHAS WHAYKUHUSA, JCHCTBHE MAarHUTHOTO TOJS Ha
MPOBOJAHMK C TOKOM W JBIDKYIIUHCS 3apsiji, JJICKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, MPSAMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHWe,  TMpelomiieHue, uHTepdepeHus, audpakuus U
MOJIIpU3alusl CBETa, AUCIEpPCcHsl CBeTa, (poTosnexTpuueckuii ekt
(potorddext), cBeTOBOE MaBlIeHWE, BO3HUKHOBEHHUE JIMHEHMYATOTO
CIEeKTpa aToMa BOJOpPO/A, €CTECTBEHHass M  HCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

114

OnuceiBaTh  HM3y4YCHHBIC CBOWCTBA  BEMIECTBA  (DIEKTPHUCCKHE,
MAariuTHBIC, ONTHYCCKHUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTE Pa3JINYHBIX
Cpel) H DJIEKTPOMArHUTHBIE SIBICHUS (TIPOIECCHI), HCIOIB3YS
dbuznyecKkne BENUYHMHBL:  JJCKTPUUYECKUH  3aps], CHiIa  TOKa,
DIIEKTPHUYECKOE  HANpSHKCHHE,  DJIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocTh moTeHImanoB, JJIC, paboTa TOka, MHIYKIIUS MAarHUTHOTO
nmons, cuiaa Awmmepa, cwina JlopeHlla, WHAYKTUBHOCTh KaTYIIKH,
DHEPrusl DJIEKTPUYECKOTO0 W MAarHUTHOTO IOJIeH, TEepUoa M YacToTa
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B TMpoIiecce
rapMOHHYECKHUX AIIEKTPOMArHUTHBIX Kosie0aHuH, boxycHoe
pacCToOdHNUC U OINTHUYCCKAad CHJIa JIMH3bI; MPHU OIMCAHUU IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT HCIOJNb3YEMBIX BEIHYMH, HX
0003Ha4YeHHs] M EOUHUIIBI; YKa3bIBaTh (OPMYJbI, CBS3bIBAIOIINE

JaHHYI0 (PU3NYECKYIO BETUUYUHY C JPYTMMH BETUYUMHAMU




11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IG BCJIMYMUHLBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC q)OTOHa, nepuona
nmojgypacmnaga, OSHEPTUA CBA3HM ATOMHBIX AA€p, IIPH OIIHMCAaHUU
IIpaBHUJIbHO TPAKTOBATb (1)PI3H‘ICCKHﬁ CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMy.TIBI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘-IGCKYIO BCJIMYUHY C APYIr'UMHU BCINMYNHAMU, BBIYUCIIATH

3HA4YCHHUC (bI/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

AHnanu3upoBath (U3MYECKHE TPOLECCHl W  SABICHHS, MCIOIb3YS
¢u3nvecKkue 3aKOHbl W NOpUHOUIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MapajuleIbHOIO0 COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aK0H 3J€KTPOMArHUTHOM MHYKLIHUH, 3aKOH
IPSIMOJIMHEHHOIO PaclpoCTpaHEHUs CBETA, 3aKOHbI OTPAKEHUsSI CBETA,
3aKOHBl  NIPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
dororddekra, 3aKOH COXpPAHEHHS DJHEPTrUU, 3aKOH COXPaHEHHS
UMITyJbCa, 3aKOH COXPAaHEHUs JJIEKTPUYECKOro 3apsia, 3aKOoH
COXpaHEHUsT  MaccoBoro  4yucia, mnocryiaarsl bopa, 3akoH
pPaAMOAaKTUBHOIO paclaja; TMpu O3TOM pas3jiuyaTh CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXXKEHHE U YCIOBHS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'IHTI) HalpaBJICHUEC BCKTOpa HWHAYKIOUHW MArHuTHOIO I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTtpouTh ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BEIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0OBAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C UCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHUN; TpH
3ToM (GOpPMYIUPOBaTh MpoOJeMy (3a7ady) W THUIMOTE3y Yy4eOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIJIOKESHHOTO

060py,[[OBaHI/I}I, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOABI

11.10

OcymecTBisITh MpsIMBIE W KOCBEHHBIE U3MEPEHHUS (PU3NYECKUX
BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCOO M3MEpPEeHUs U

HCIIOJB30BaTh U3BCCTHBIC METOJAbI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSIMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBAaTh YCTAHOBKY,
buKcUpoBaTh PE3yIbTATHl IOJYYCHHON 3aBUCHMOCTH (DU3MUECKHX
BEJIMYMH B BUJE TAONIUIl U TPadUKOB, JIEIATh BBIBOJBI 10 PE3yIbTaTaM

HCCICa0BaHUsA

11.12

CobOmonate mpaBuia O€30MacCHOTO TpyAa TMpH  NPOBEICHUU




HCCIICIOBAaHMN B paMKax y4eOHOro DSKCIIEpUMEHTa, Yy4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHON AEATENBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJIaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaju3a
VCIIOBUSL  3a/J]adydl  BbIOMpaTh  (PU3HYECKYI0 MOJENb,  BBIICIATH
bu3uYecKue BEIMYUHBI U (HOPMYJIBI, HEOOXOAMMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl M OIEHHWBATh PEATBHOCTH MOJYYECHHOTO 3HAYCHUS

(bU3HYECKON BETNIMHBI

11.14

Pemars Ka4CCTBCHHBLIC 3aJadu: BBICTPpAUBAaTb JIOTN4YCCKHU
HCIIPOTUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOfI Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

11.15

Hcnonp30BaTh MpU  pELIEHUH Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(GOPMALIMOHHBIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTallud M HpeJCTaBiIeHUs Y4eOHOW M Hay4dHO-IOIYJSPHOM
uH(pOpMaLIMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh M0JIy4aeMyl0 HH()OpMaIUIo

11.16

OOBSACHATh TPUHIUIBI ACHCTBHUS MAallWH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX O€30MACHOTO HCIIOJIIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHe 3HaHUS MO (M3MKE B TMOBCEIHEBHOMN
KU3HH JJI1 o0ecrieueHus: 0€30MacHOCTH MPU OOpaIeHu: ¢ IprudopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHHUA 30pOBbA U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IMOBCACHHUA B oxpyma}omeﬁ cpeaec

11.19

PaGotate B TpyIie ¢ BBINOJIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIBI,  palMOHAIBHO  paclpeiessiTh
00SI3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAaHIAPTHBIX
CUTyalusX, AaJ€KBAaTHO OLIEHWBATH BKJAJ KaXXIOTO U3 YYaCTHHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMoi pooOIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3ziena

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoxe. HayuHble
METO/BI ITO3HAHUS OKpy:karouiero mupa. Poib
JKCIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue GU3NYECKUX SBICHUA U
npoueccoB. Hayunsie runores3sl. @uzndeckue
3aKOHBl U TEOpUHU. |'paHULIbI PUMEHUMOCTHU
(bU3IIECKUX 3aKOHOB. [TpuHIIMDI
cooTBeTcTBUs. Pomp u Mecto ¢Qusuku B
dhopMUpOBaHUHI COBPEMEHHOM Hay4YHOU
KapTHUHBI MHpa, B MIPAKTUYECKOU

HEeATENbHOCTH JIOAEH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexaan4deckoe JBHIKCHHC. OTHOCHUTENLHOCTh
MEXaHUYCCKOI'0 JIBUKCHU. Cucrema orcuéra.

Tpaexropust

2.1

[lepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTh,
MTHOBEHHAsi  CKOpPOCTb) U YCKOpEHHUE
MaTepUaTbHOM TOYKH, WX TPOEKIMH Ha OCH
CHUCTEMBI KOOpJMHAT. Cnoxenue

MIEPEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHETHOE JIBIDKEHUE. I'padpuxu
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, yTH u nepeMenieHus

MaTepHaHLHOﬁ TOYKHU OT BPCMCHHU




CBobOoHOE TIazicHre. Y CKOpEeHHE CBOOOIHOTO

majeHust

KpuBonuneiinoe paBuwxkenue. PaBHOMepHOe
JIBIDKGHHE  MaTepuajlbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOPOCTb. ITepuon u qacToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKCHUE CHApsAIOB, LEMHBIE U PEMEHHBIC

nepenadn

[IpakTnueckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUICHUSI MEXKY MYyTSIMH, IIPOUIECHHBIMU
TEJIOM 34  IIOCJIEOBATEIbHBIE  PABHBIC
MIPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBIDKEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
Hy10. M3ydeHue NBUKEHUs [apuKa B BA3KOU
KUIKOCTH. V3yueHue  JBMKEHHUS — Tela,

6pOIJ.IeHHOFO TFOpHU30HTAJILHO

2.2

JTMHAMUKA

221

[TpuHIMI OTHOCHTEILHOCTU T"amunes.
IlepBplii 3akoH HproroHa. HMuepuunanbHbie

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3unuu

CHJI

223

Bropoii 3akoH HproTOoHa 111 MaTepuanbHOU
TOYKM B HWHEPLMAIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akon Herotona s

MaTCpHAJIbHBIX TOUCK

224

3aKkoH BCEMHUPHOI'O TATOTCHUA. Cuna TSHKeCTH.

IlepBas kocMHuueckas CKOpocTh. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

22.6

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUS
CKOJIbXKCHUA u cujia TPCHUMA IIOKOA.

Koaddumment tpenns. Cuita conpoTUBIECHUS




IIpu ABUKCHUU TECJIa B ) KUAKOCTU HUJIM I'a3C

227

HOCTYHaTeHBHOC " BpalaTCJIbHOC ABHIKCHUC

a0COJIIOTHO TBEPAOTO Tea

228

MOMCHT CHJIBI OTHOCHUTCJIBHO OCH BpaIJ_IeHI/ISI.
[Tnedo cunbl. YCoBUsS paBHOBECHS TBEPIOTO
tena 8 UCO

229

TexHuueckne YCTpOﬁCTBaZ INOAIINITHHUKH,

JABMIKCHUC NUCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTdeckune paboThl. M3ydeHue NBYKCHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JIEHCTBHEM HECKOJIbKMX cuil. HccinenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B jaedopMupyeMoll TMpyKWHE H PE3UHOBOM
oOpaslie, OT BEIMYMHBI HX AePOopMaIliH.

HccenenoBanue ycioBuil paBHOBECHS TBEPIOTO

T€JIa, UMCIOILICTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

NMinynsc MaTepuanbHON TOYKH, CHCTEMBI
MaTepualbHBIX TOYeK. HMmMmynsc cuibl U

HN3MCHCHHUEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss ummnyiasca B HCO.

PeakTuBHOE NBMKEHUE

233

Pabora cuiiet

234

MoIIHOCTh CUIBI

235

Kunernueckast s3Heprusi MaTepUAIbHON TOUYKH.

TeopeMa 0 KHHETHYECKOM OHEPTIrUn

2.3.6

[TorenumanpHass dHeprus. [loTeHumanpHas
JHEPIUst yIpyro nepopMUpOBaHHON
npykuHbl. [loTeHnmanbHas »SHeEprus Tena

BOJIM3U MMOBCPXHOCTHU 3eMiun

2.3.7

HOTCHI_II/IaJIBHLIe N HCIOTCHLIHAJIBHBIC CHIIBI.
CBi3p pa6OTBI HCIIOTCHIUAJIbHBIX CHII C
N3MCHCHHUECM MEXaHHUYECKOMH OHCPIrun

CHCTEMBI TECII. 3akoH COXpPaHCHUA




MEXaHUYECKON IHEPTrUun

2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
530 TexHUUeCKne yCTpOWCTBA: JIBUJKEHUE DAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3u
53,10 CKOPOCTEMl TeJl TMpu HEyNpyroMm yaape.

HCCJ’ICI{OB&HI/IC CBiA3HU pa6OTBI CHJIBI C

W3MEHECHHEM MEXaHHMISCKOM OHCPIHUHU TCJIa

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUM

3.1.1

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH. BbpoyHoBckoe
newkenue. udpdysus. Xapakrep IBUKECHUS U

BSaHMOHCﬁCTBHH YHaCTull B€IICCTBAa

Mogaenu CTpoeHUsT Ta30B, KUIKOCTEH W
TBEPABIX Tel W  OOBSCHEHHE CBOWCTB

BEILIECTBA HA OCHOBE ATHUX MOJIENEH

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus

Mognens  upeanpHoro  rasza.  OcHoOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOTO Ira3a

AOconroTHas TeMIiepaTypa Kak Mepa CpeIHen
KMHETUYECKOW PHEPTrUU TEIJIOBOTO JABUKEHUS

yactul raza. lllkama remneparyp KenbBuHa

Vpasuenne Kianelipona — MeHnaeneesa.

3akoH /lambToHa

["azoBbIe 3akoHBI. M30mpoIiecchl B Ua€aIbHOM
ra3¢ C IIOCTOAHHBIM KOJIMUCCTBOM BCIICCTBA:

M30TepMa, U30X0pa, n300apa

TexHuueckue YCTpPOMCTBA: TEPMOMETD,

OapomeTp




3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSIHUSA

Pa3spEeKEHHOIO ra3a

3.2

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
DHEpPrusi TEPMOAMHAMMYECKOM CHCTEMBI U

CIIOCO0BI €€ U3MEHEHUS

322

KomndecTBO TENIOTH U pa60Ta. BHYTpeHHSIH

SHEPIHA OAHOATOMHOI'O NACAJIBHOTO Ira3a

323

Bunapl Termmonepenayu: TEIJIONPOBOIHOCTD,
KOHBEKIIMSI, M3TydeHHe. TernoéMKOCTh Tena.
VienpHast TEIUIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpEaAavC

324

IlepBblit 3aK0H TepMoauHaMUKU. [Ipumenenne
IIEPBOIO 3aKOHa  TEPMOAVHAMUKHU K
u3onpoueccam. ['paduueckas uHTEpHpeTanys

paboThl raza

3.2.5

TeroBble mamuHbl. [IpuHIMIBL  gelCTBUSA
TerioBbIX MamuH. [IpeobpazoBanus sHEpruu
B TemioBbIXx MammHax. KoapduuueHt
nosiesHoro  geiictBus  (manee —  KIIM)

teroBoil mammHbl. [{ukn Kapuo u ero KI1J]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpomeccoB B MPHUPOJE.
Temnoswie JIBUTATEIH. IKOJIOTHYECKHE

Hp06J'IeMBI TCIIJIOSHCPTCTUKU

3.2.7

TexHuueckue YCTPOMCTBA: JBUTaTellb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[IpakTuueckue padbotel. U3mepenue yaenbHOn

TEIUIOEMKOCTH

33

ATPEI'ATHBIE COCTOSHMA BEILECBA. ®A30BLIE ITEPEXO/IbI

3.3.1

[TapoobOpa3oBanue u koHaeHCcauws. Vciaperne




" KHUIIEHHUE. VY nenpHas TeIjIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPaTypPhI

KHUIICHHUA OT JaBJICHUA

AOcCOI0THAE W OTHOCUTENIbHAS BIIAXKHOCTD

332 BO3Ayxa. HachlleHHbIH nap
Teépnoe TEJIO. Kpucrannmueckue u
333 amopdHbIe Tenma. AHHU3OTPONHS  CBOMCTB
o KpPHUCTAJIJIOB. Kunxue KpUCTAJLJIBL.
CoBpeMeHHbIE MaTepHAIIbI
134 [InaBneHue u KpucrauMzauus. YJelbHas
o teruioTa miasneHus. Cyonumanus
3.3.5 YpaBHEeHHE TEIIOBOTO OajaHca
TexHudyeckue yCTpPOMCTBA: THUIPOMETp U
33,6 IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
o MIOJIy4YEHHUSI COBPEMEHHBIX MaTepHalioB, B TOM
YKCJie HAHOMATepUaioB, U HAHOTEXHOJIOTUH
337 IIpakTrueckue paboThLI. N3mepenune
o BJIQKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
E DnexTpu3anus Ten. JIeKTpudeckuit 3aps. Jpa
o BUJIA AJIEKTPUUECKUX 3apsiIOB
[TpoBoHMKH, JTUDJICKTPUKHU "
4.1.2
MOJIYITPOBOJIHUKHU
4.1.3 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsiia
4.14 B3anmoneiictBue 3apsaaoB. 3akon Kynona
4.1 DneKTpudeckoe noJie. HanpsxénaocTs
415 JJIEKTPUYECKOIO TIOJIAL. [TpuHnmn
o cynepno3uiuu.  JIuHMUM ~ HaOpsHKEHHOCTH
AIEKTPUYECKOTO TOJIA
416 PabGota cunm  3NEKTPOCTATUYECKOTO  MOJIS.
o ITorennuain. PasHocTh OTEHIINAIOB
417 [IpoBOHUKM W AMDJIEKTPUKU B MOCTOSHHOM

SJICKTPHUYCCKOM II0JIC. ILI/IBJIGKTPI/I‘ICCKZUI




MMPOHUIIACMOCTb

DIIEKTPOEMKOCTb. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCaTopa.
OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa
TexHuyeckne  yCTpPOWCTBA:  AJIEKTPOCKOI,
419 JJIIEKTPOMETpP, DJIEKTPOCTATUYECKask 3alluTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 [IpakTnueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYLICCTBOBAHUA IHOCTOSAHHOI'O

4.2.1 ANEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [TocTosHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma 18 ygacTka Lienu
123 DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IENbHOE
o COINPOTHBIICHUE BEIIECTBA
454 ITocnenoBarenbHOE, napajieJbHOe,
o CMEIIaHHOE COeAMHEHNE TPOBOIHUKOB
Pabota anexrpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MOMHOCTB 3IEKTPUIECKOTO TOKA
anekTponaBkymas cuna (manee — JOC) u
427 BHYTPEHHEE COINPOTUBIIEHHE UCTOYHHMKA TOKA.
o 3akon Oma 11 TONHOM  (3aMKHYTOW)
anekTpuyeckoil nenu. Koporkoe 3amblkaHne
OneKTpoHHas MIPOBOJIMMOCTH TBEPBIX
4238 METaJUIOB.  3aBHCHUMOCTb  CONPOTHBIICHUSA
o METaJIJIOB oT TEMIIEpaTypBhI.
CBepxnpoBOIUMOCTb
42.9 DJIeKTpUYECKU TOK B BakyyMme. CBOMCTBa
o AJIEKTPOHHBIX MTYyYKOB
4.2.10 [TomympoBoauku. COOCTBEHHASI U IPUMECHAS




MPOBOJIUMOCTh TOJYIPOBOJHUKOB. CBOMCTBa

p-n nepexona. [ToaynpoBogHIKOBBIE TPUOOPHI

4.2.11

OJIGKTPUYECKMH  TOK B BJEKTPOJIUTAX.
DIIEKTPOAUTHIECKAS JUCCOITHAITHS.

DJIeKTPOJIn3

4.2.12

DJNIeKTPUUECKUI TOK B rasax.
CaMOCTOATEIbHEIA M HECAMOCTOSATEIbHBIN
paspsn. Pasnuunble THUIBI CaMOCTOSITEIIBHOTO

pazpsana. Monnus. [lmazma

4.2.13

TexHuueckue YCTpOMCTBA:! aMIIepMeTp,
BOJITMETP,  PEOCTaT, MCTOYHMKM  TOKa,
AJIEKTPOHArPEBATEIbHBIE puOopHI,
3JIEKTPOOCBETUTENBbHbIE IPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBII OUOI,
TEPMUCTOPbI u (boTope3nucTopsl,

HOJ'IyrIpOBOI[HI/IKOBI)II\/JI Au0a, raJlbBaHHUKa

4.2.14

IIpakTrueckue paboTHL. N3yuenne
CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

U3smepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpPEHHEro comnpoTtusineHus. HaOmonenue

AIIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJia 3J1eMeHTAa

IIpoBepsiemble 3J1€eMEeHTHI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

4.3.1

ITocTtosiHHEIE MaruuThl. B3amMmonelcTBue

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MaruutHoe mone. BekTop MarHUTHOM
uHAyKuu.  [IpuHmun — cynepno3uiumu.
Jlunnu marnutHOM wuWHAykiuu. Kapruna

JIMHUM  MAarHuTHOM  WHAYKIMUA  TOJS




IIOCTOSAHHBIX MAarHuToOB

MarautHOEe 10JIE€ NPOBOJHHMKA C TOKOM.
KapTuna JMHUI MO JJIMHHOTO HMPSIMOTO

MMPpOBOAHUMKA MW 3aMKHYTOT'O KOJBLCBOI'O

433 MPOBOJHMKA, KaTyIIKd C TOKOM. OmbIT
Opcrena. BzaumoeicTBue NpoBOAHUKOB C
TOKOM
434 Cuna Amriepa, e€ MOJlyJIb M HalpaBJICHHUE
Cuna JlopeHua, e€ MOAyJb U HallpaBJICHUE.
JBm>keHue  3apspKEHHOM — 4acTUUBl B
435 OJIHOPOAHOM MarHUTHOM Tone. PaGora
cuiibl JIopeHia
4.3.6 SIBiieHUE PIEKTPOMATHUTHON UHIYKIIUHI
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
J1C WH]TYKIIHAH. 3akoH
4.3.8
ANEKTPOMArHUTHOM MHAYKIMU Papanes
BuxpeBoe anextpuueckoe mose. OJIC
WHIYKIIMA B TIPOBOJHUKE, IBIKYIIEMCS
439 MOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM
nose
4.3.10 [IpaBuno Jlenua
NHayKTUBHOCTD. SIBIeHHE CAMOMHIYKIUU.
4.3.11 DJ1C camoMHIYKITNH
OHeprusi MarHUTHOTO TMOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 OJEKTpOMAarHUTHOE I10JIe
TexHuueckne YCTpOWCTBA:  IIOCTOSHHBIE
MarHHUTBI, AJIEKTPOMAarHUTHI,
4.3.14
AIIEKTPOJBUTaTENb, YCKOPHUTENH
AIIEMEHTAPHBIX YAaCTULl, UHAYKIIMOHHAS [€Yb
ITpakTueckue paboThI. N3yuenne
4315 MarHUTHOTO TIOJI KAaTYIIKd C TOKOM.

I/ICCJICIIOB aHHuC I[GI>'ICTBI/I$I IIOCTOSAHHOI'O

MarHumrTa Ha paMKy ¢ TokoM. MccrienoBanue




SABJICHUSA BHGKTpOMaFHHTHOﬁ HHIAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

Konebarenprass cucrema. CBOOOIHBIC
KojeOanus. ['apMoHWYECKHE KoJieOaHusI.
[lepuon, wactora, ammumtyna u (dasa

KoJieOaHuii

5.1.2

[IpykuHHBIA MaATHUK. MaTeMaTU4eCKHil

MasTHHUK

5.13

YpaBHEeHHE TapMOHUYECKHUX KOJICOAHUH.
Kunemaruueckoe u OUHAMHUYECKOe

OIMCaHHe KOJIEOATEILHOTO JABUMOXKXCHUA

5.14

[IpeBpammenue SHEPIUU pu
TapMOHHYECKUX  KOJIEOaHUSX. CBs3b
aAMIUTUTYZbI KoJieOaHuM HUCXOIHOMN
BEJIMYMHBI C aMIUTUTyJaMU KoyeOaHuil eé

CKOPOCTH M YCKOpPEHUS

5.1.5

KoneOarenbubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KosieOaHus B
UAcalbHOM  KOJEOAaTeIbHOM  KOHTYpE.
AHajoruss MeXIy MEXAHHYECKUMHU W
AIIEKTPOMAarHUTHBIMU KOJI€OaHUSMHU.

®opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA SHEPTHUU B HUACAIIBHOM

KoJiIe0aTeIbHOM KOHTYpPC

BbIHyXIeHHbIE MEXaHUYECKHE KOJIeOaHusI.
Pesonanc. Pe3onancuas KpHuBasl.
By eHHbIE JIEKTPOMAarHUTHBIE

KoJicOaHusl.

5.1.8

Ilepemennbii  Tok.  CHHYCOMAAIBHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOT0 TOKa.
AMIUIMTYIHO€ U JIEUCTBYIOIIEE 3HAYCHHE

CHJIBI TOKA W HAITPAKCHUA




5.1.10

Tpauncdopmarop. IIpousBoactso,
nepefaya U MOTpeOJeHUE SIIEKTPUUYECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpH
IPOU3BOJICTBE AIIEKTPUUYECKOH IHEPIUH.
KynbTypa ncnosib30BaHus 31€KTPOIHEPT U

B HOBCCI[HCBHOﬁ KHU3HHU

5.1.11

TexHu4yeckne ycTpoicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JINHUU

QJICKTpOoIICpCaav

5.1.12

[IpakTiueckue paboTel. MccnenoBanue
3aBUCUMOCTH TIepHOJa MajblX KoJieOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMeHHOIo TokKa B
LEeNU W3 IOCIEA0BAaTEIbHO COCIUHEHHBIX

KOHACHCATOpPA, KATYIIKH U PE3UCTOpPA

5.2

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUSI
pacnpoctpanenusa. llepuon.  Ckopocth
pactpocTpaHeHUss W JJIMHA  BOJIHBI.

HonepeqHHe " IPpOJOJILHBIC BOJIHBI

522

WNuTtepdepenuus u TP paKIus

MCECXaHUYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. ' poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.2.4

ONEKTpOMarHUTHbIE  BOJHBL. Y CJIOBHSA
W3JIy4eHHUS]  DJIIEKTPOMATHUTHBIX  BOJIH.
B3aumMHas opuenranusa BekTopos E, B u v

B BHGKTPOMaFHHTHOﬁ BOJIHE B BaAKyyM¢€

525

CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXXCHHE, MPEIIOMIICHUE, NOISIpH3anus,
mudpakuus, uHTepdepenuus. CKopocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana AIEKTPOMATrHUTHBIX BOJIH.
HpI/IMeHeHI/IC SJICKTPOMAriuTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIUIIBI PagUOCBSA3M U TEICBUICHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIICH Cpe/Ibl

5.2.8

TexHu4eckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
WHCTPYMEHTHI, yJIBTPa3BYKOBas
JMarHOCTMKAa B TEXHMKE M MEIULIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anteHHa, Tenepon, CBU-neup

53

OIITUKA

5.3.1

IIpssMonMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyd cBeTa

532

OtpaxkeHne cBeTa. 3aKOHBI OTPAKEHHS
csera. [loctpoenye M300paXeHNH B IIOCKOM

3epKase

5.33

[NpenomiieHne cBeTa. 3aKOHBI TIPEIIOMIICHHS
CBETa. AOGCONIOTHBINH noKa3areJb

MPETOMIICHUS

534

Iomnxoe BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIl yroyl MOJHOIO BHYTPEHHETO

OTpakKeHUS

5.35

Hucnepcust  cBera. CHOXHBI  cOoCTaB

oenoro ceera. [{Ber

5.3.6

Cobuparoniue ¥ paccerBaONINe JUH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE W
ONTHYECKass  CWia  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHN B COOMPAIOIIINX
u pacceuBaromux JuH3ax. Dopmyna
TOHKOM JWH3EL. YBeEJIMYEeHHE, IaBacMoe

JIMH30M

5.3.7

HPCHGHLIHPHMCHHMOCTHIBOMCTqueCKOﬁ

OIITUKHU

5.3.8

WNutepdepentiust  cBera.  KorepeHTHBIE
ACTOYHUKH. VYcenosus HaOIIOAECHUS
MaKCUMYyMOB H MUHHMYMOB B

UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(l)aSHBIX KOICpCHTHBIX HCTOYHHUKOB

Hudpakmuss  cera.  JudpaxkunonHas

pCHIéTKa. VcaoBue Ha6J'IIOI[eHI/IH TJIaBHBIX

5.39 MaKCHUMYMOB npu najgcHuu
MOHOXPOMaTHUYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanust cBera
TexHudeckue yCTpOWCTBA: O4YKH, JIyIa,
doroanmnapar, MNPOEKLUUOHHBIA ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, TU(PpaKLIOHHAS pemérka,
MOJISIPOH T
[IpakTueckue  paObOTBHI. N3mepenue
5310 nokasarens InpeinomieHus. Mccienoanue

CBOWCTB  W300pakeHWA B  JIUH3aX.

Ha6J’IIOI[eHI/Ie AUCIICPCHUHU CBCTA

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuLBl PUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. [Tocrymatel TEOPUHU
OTHOCHUTEJIBHOCTH: VHBApHUAHTHOCTh
MOZAYJSl CKOPOCTM CB€Ta B BaKyyMe,

MIPUHITATT OTHOCUTEILHOCTH DUHINITEHHA

6.2

OTHOCHTEIBLHOCTh OOTHOBPEMCHHOCTH.
3aMe)IJ'IeHI/Ie BPpEMCHHM UM  COKpAIICHHC

JUINHBI

6.3

DHeprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI

6.4

CBsi3p Macchl C JHEprueil W HMMITYJIbCOM
CBOOOJHOW YacTHLBl. OHEpPrus IOKOs

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

BJIEMEHTBI KBAHTOBOW OIITUKU

7.1.1

®otonsl. Popmyna [Inanka cBsI3u dHEPTUN
doroHa ¢ ero dYactoToil. DHeprus W

UMITYJIBC (JOTOHA




7.1.2

OtkpeiTue U uccneaoanue Gorodrddexra.
OnEBITEH AT. CromneroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DHHIITEHA st
dboTtodrddekra. «KpacnHas TPaHUIIA

dororddekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5

XUMHYECKOE NEHCTBUE CBETA

7.1.6

TexHudeckue yCTpoicTBa: (OTODIEMEHT,
dboTomaTUHK, COJIHCYHAs Oarapes,

CBETOOHNOA

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma Tomcona. OIBITE
Pezepdopaa mo uccieqoBaHuio CTPOCHUS

aTroma. HnaHeTapHaﬂ MOJCIb aTOMa

7.2.2

[Toctynatet bopa. N3nyuenne u
noryomeHne (QOTOHOB MpH  Mepexoje
aToMa € OJHOIO YPOBHS DSHEpPrUu Ha
npyroi. Bunel criektpoB. CrieKTp ypoBHeEH

SHEPTUH aTOMa BOJIOPOa

7.2.3

BooHoBrle cBoiictBa uyactull. BOmHBI ne
Bporis. KopnyckyisipHO-BOJHOBOM
nyamusM. Judpakuus dIEeKTpOHOB Ha

KpHUCTaJljax

7.2.4

CrnoHtranHoe BBIHYXXJICHHOC H3JIYUCHUC.

VYcTpoiicTBO M IPUHIMI PabOTHI J1a3epa

7.2.5

TexHUUecKrne YCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CMEKTPOCKOI), Jla3ep, KBaHTOBBIN

KOMIIBIOTEP

7.2.6

[Tpaktnyeckue  pabotsl.  HaGmromenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOMIOAEHUS W PErHCTPALUU

SJICMCHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PAAMOAKTUBHOCTU.  OIBITHI
Pezepdopna mo ompeneneHuro coctaBa
pamnoakTuBHOTO  m3imydeHus. CBolcTBa
anb(da-, 6era-, raMmma-u3nydeHus. BriusHue

PaaAnOaKTUBHOCTH HaA ) XHUBBIC OPraHN3MbI

7.3.3

OTkpelTHE  OpPOTOHa U HEUTpOHAa.
Hyxnonnass moxens sinpa I'eitzenOepra —
WBanenko. 3apsan aapa. MaccoBoe 4ucio

sapa. 3oTonbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIA  Oera-pacman.  ['amma-
U3ITy4YCHHE. 3aKOH  PaJAMOAKTUBHOTO

paciaaa

7.3.5

OHeprus CBSI3U  HYKJIOHOB B sJIpe.

Snepusie cunbl. Jledekt macco spa

7.3.6

ﬂz{epHHe PpCaKkuu. ILCJICHI/IC n CHHTC3

saaep

7.3.7

SnepHslii peakTop. TepmosinepHbIit
cunte3. [lpoOrembl M  MEPCHEKTUBBI
AIEPHOM  DHEPreTHMKU. IJKOJOTHYECKHE

ACIICKThI HILCpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4acTUlbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  TO3UMETP,
Kkamepa BwunbcoHa, sOEpHBIM peEakTop,

aroMHas bomba

7.3.10

ITpaktnyeckue pabotbl. Mccnenosanue
TPEKOB 4acTHULL (o TOTOBBIM

dotorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Besnmus, spKHe

3BE3/bI, INTAHETHI, UX BUIUMOE IBMIKCHUE

8.2

Conueynasts cucrema. llmaHersl 3eMHOM




rpymniIibl. IImaneThI-TUTaHTEI n nux
CIIYTHHUKH, KapJHWKOBBIC IIJIaHCTBI. Marisle

Testa CoTHEYHOH CUCTEMBI

8.3

Connne, d¢orochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE3/1bI, HMX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTh, PajJHNyC, TeMIepaTypa,
HxX B3aHMOCBSI3b. Huarpamma
«CHEKTPAJbHBIA KJIACC — CBETUMOCTBY.
3Bé31pI IVIABHOH  ITOC/IENOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY» JIJIS

3BE3]1 TJIaBHOU IIOCICA0BATCIIbBHOCTHU

8.6

Buyrpennee CTpOCHUE 3BE3I.
CoBpemMeHHbIC MPEACTABIICHUS 0
MIPOUCXOXKIAEHUU U 3Botoumu CosHIa U 3BE3A.

Irarsl JKU3HA 3BE3]T

8.7

Mneunsii  Ilyte — nHama [I'amakTuka.
CnupanbHass ~ cTpykrypa  ['amakTuky,
pacupeneneHue 3BE31, Tra3a M IBUIK.
[Tonoxxenne wu paBwkenue ConHoa B
lNanaktuke. Ilmockas u  chepuueckas

MHOJICUCTEMBI | allakTUKU

8.8

Tuner ramakTuk. PammoramakTmkm W

KBa3apbl. YEpHBIE ABIPHI B AApax rajakTHK

8.9

Bcenennas. Pacmupenue  Bceenennoit.
3akon Xab00ma. PasOeranue ranzakTHK.
Bospact u pamuyc BceneHHoi, Teopus
bospmioro B3peBa. Mogens  «ropsueit

Bcenennoi». PennkToBoe n3nyyeHue

8.10

MacmrabHast ~ cTpykTypa  BceneHnHo.
Meraranaktuka. Hepeménubsie mpoOiemsl

aCTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Msxumes I'.4., byxoBueB b.b., Corckuit H.H.; nox penakuueit
[TapdentbeBoii H.A.//®usuka. 10 kinacc. YueOuuk. ba3oBbiit u yriyOnéHHbINH
ypoBHu M.: AO "U3parensctBO "[IpocBenienne”

Msxumes I'.4., byxoBues b.b., Corckuit H.H.; nox peagakiuei
[TapdentbeBoii H.A.//®usuka. 11 kinacc. YueOHuk. bazoBblii 1 yriryOn€HHbIN

ypoBau M.: AO "UznarensctBo "lIpocBemenue”

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET: BUBJIMOTEKA IHOK
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