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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo Qusuke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHM W TpeOOBaHUM K pe3yibTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTelbHOW IMporpamMmsl, npeactaBieHHbIX B PI'OC
COO, a Ttakxke c yd€roM ¢eaepaibHONH pabouell MporpaMMbl BOCHUTAHUS U
KOHIIETIIUK TIpernojiaBanusi yuyeOoHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareabHbIC MPOTPAMMBI.

ConmepxaHnue mporpaMmbl 10 (U3MKE HaAmpaBieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHBl Mupa oOyuatommuxcs 10-11 kmaccoB mpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIIbHOCTHOIO
noaxona. I[Iporpamma mo ¢usmke coorBerctByeT TpeboBanusm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OOy4eHHMs, a TaKXe€ YUYHUTBHIBAET HEOOXOAMMOCTh pPEAU3aLUU MEXKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMU mNpeaMeramu. B Hel
OIIPENENSAIOTCS OCHOBHBIE LIETIM U3Y4YEHHUs (PU3MKH Ha YpOBHE CPEAHETO OOILEro
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUpYEMBbIE pe3ybTaThl OCBOECHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3YJIbTAThI IO roj1aM 00yUEHHUS;

e cojlepkaHue yuebHoro npeamMera «Puzrka» mo rogam o0yueHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyHas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHHM 00 okpysxkaroriem mupe. [IIKoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yIoni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBIICHHM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
¢buznyeckoir reorpadueir u actpoHomued. Mcmosb3oBaHME U AKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHMM  OmNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuKH, TPaHCIOPTa, OCBOCHMS
KOCMOCA, IOJIYYEHUSI HOBBIX MaTe€pHaloB C 3aJaHHBIMHA CBOMCTBAMU WM APYIHX.
N3yyenue ¢Pu3MKd BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcs, B (OpMUPOBAHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHUSI MPU BBITMIOJIHEHUN UMU YYEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3ukd IS YPOBHS CpPEIHEro O0OIIero oOpa3oBaHUs
NOJIOKEH pAX WACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK MPHUHIMIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3leioB (PM3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepuH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanms mpeArnosiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUecKOd HAyKH, OCMBICICHHE CBS3U Pa3BUTHS
¢uzukn ¢ pa3BuTHEM OOMIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusuku mpeamosiaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMUYECKHX M TE€XHOJOTUYECKHUX MPHUIIOKEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIECHUS AJIEMEHTOB
COJEpKaHUs, MOCBSIMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKHU W TEXHOJIOTHH, a Takke OOCYKIEHUs
po0JIeM pallMOHATIBHOTO MPUPOIOIIOIB30BAHUS U AKOJIOTHYECKO 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu (GOpMHpPOBAHUE MPEICTABICHUN O
CTPYKTYpE€ MOCTPOCHUsS (PU3UUECKON TeOpUu, poiiu GyHIaMEHTAIBHBIX 3aKOHOB U
INPUHLWIOB B  COBPEMEHHBIX IMPEJACTAaBICHUSAX O MPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOpHUH, JUIsi ONUCAHMUS EeCTECTBEHHO-HAYYHBIX SIBJICHUU W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU pealiu3yeTcsl Mpexse
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUIUuXCs.
Jlnst  6a3oBoro ypoBHA Kypca (UMK — OSTO HCIHOJB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCHEPUMEHTOB M J1ab0OpaToOpHBIX padoT,
KOTOphIE B IporpamMme mno (pusnuke oO0beAMHEHBI B OOIIMM CHUCOK YYEHUUYECKHUX
MpaKTUYECKux padboT. BrijeneHne B yka3aHHOM TepedHe JTabopaTOpPHBIX padoT,
NPOBOAUMBIX JJIi KOHTPOJII U  OLEHKH, OCYIIECTBISIETCS  YYAaCTHHKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHalleHuss kabuHera @Qusuku. Ilpu »>TOM obOecrieunBaeTCcsi  OBJAJICHUE
OOyYalOIIMMHUCS YMEHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHHMs, HCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bosnbiioe BHUMaHUE yAENAETCS PELUIEHUI0 PACUETHBIX U KAaYeCTBEHHBIX
3anay. Ilpu 3TOM Uit pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3aJladyd C SBHO
3aJlaHHOMN (PU3UYECKON MOJIEIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fieia Kypca, TaK U WHTErpUPYys 3HAHUSA U3
pa3HbIX pa3nienoB. JJisi KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUSI Ha
OOBsICHEHHE TpPOTEeKaHUs (U3MUECKUX SIBJICHUA U MPOLECCOB B OKpYyKarouen
KU3HU, TpeOyroniue BbIOOpa (U3MYECKON MOAENH ISl CUTyallMu MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapakKTepa.



B coorBerctBum ¢ tpeboBanusimu OI'OC COO k wmMarepualbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOro mporiecca 0a30BbIii ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeiHero 001iero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
peIMETHOro KaOuHeTa (M3MKM WIM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3UKU JOIKHO OBITH
HE0OXoaMMOe JIabopaTopHOE OOOpYAOBAHHWE ISl BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (QopMUpYyeTCs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JIOCTATOYHOCTHU M OOECIEYMBAET TMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3HKE KIIOYEBbIX JEMOHCTpAIUi AJis
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHHA ©  TPOIECCOB, OMIHUPUYECKHX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 000OpyAOBaHHE Il YUYEHHYECKUX NPAKTHUUECKUX paboT
dbopMupyeTcss B BHAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUS JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUJIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU 1IEJISIMU U3y4€HHS (PU3UKHU B 001IEM 00pa30BAHUM SIBISIFOTCSA:

e (dopMmupoBaHHE WHTEpeca M CTPEMJICHUS OOYJaroMMXCi K HAYYHOMY
U3YYEHUIO MPUPOJbI, Pa3BUTUE HX HHTEJUIEKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MMO3HAHUA U (POPMHUpPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHHSIM;

e (dopMHupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBJICHUS C MCIOJIb30BAHHEM
bu3nYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

o (opMupoBaHHE TPEACTABICHUN O ponu (DU3UKK A Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX Leiel oOecrneuynBaeTcsl peuieHHeM CIeAYIOUMX 3a1ad B

nporecce u3ydeHus Kypca GU3NKH Ha YPOBHE CPEHETO 00I11ero 00pa3oBaHus:

e TMpuoOpeTeHue CUCTEMBl  3HAHUU 00 001Hx (bu3nyecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPOPU3UKH;

e (dopMupoBaHME YMEHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsCHEHUS (PU3NYECKUX SBJICHUA B TPUPOAE U IS IPUHITHUSL
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pELIECHUS pa3IUYHbIX 3a1ad C SBHO 3a/JaHHOM
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue (GU3NYECKON MO, aIeKBaTHON YCIOBHIM 3a1a4u;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeay;

e OBJIAJICHUE METOJaMU CAMOCTOSITEIHOTO TUIAHUPOBAHUS U TPOBEACHHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHajIu3a W HHTEeprpeTanuu UHbOpMaIuy,
OTIpEeJIEIICHHS TOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTara;

e CO3JIaHHE YCJIOBHMM JIsi pa3BUTHS YMEHUH MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
obpasoBanus orBoautcs 136 wacor: B 10 kiacce — 68 yacoB (2 vaca B HelEN0), B
11 knacce — 68 vacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme 1o (U3HKE NEpeueHb Ja0OpaTOPHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JIeJaeT BHIOOD
NPOBEJCHHUS JTa0OpAaTOPHBIX pPAbOT M OMBITOB C YYETOM HWHAMBHIYaTIbHBIX
0COOEHHOCTEH 00yUaOIIHUXCH.



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'O O3HAHUA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHS OKPY’KAIOIIETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLECCE IIO3HAHUS ITPUPOIBL.
OKCIIEpUMEHT B (PU3UKE.

MonenupoBanue ¢Gu3nUecKUX SBICHUM U TporieccoB. HaydHble THMOTE3bI.
®dusznveckre 3aKOHbI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpeaHSs] CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M
YCKOPEHHUE MAaTEepUaIbHOW TOYKH, MX MPOCKIMU HA OCH CHUCTEMbI KOOPAUHAT.
CroxeHue rnepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMOJMHETHOe nBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U TMepeMelieHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOE nazeHrne. Y CKOpeHHe CBOOOTHOTO MaCHUSI.

KpuBonuueitHoe  ABW>KeHHWE. [IBM)KEHHME  MATEpPUAIIBHOW TOYKH IO
OKPYKHOCTH C IMOCTOSTHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEMHAA
ckopocTh. [lepuoa u yactora obpatmienus. [{eHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: CIUI0METD,
JIBU>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIE MEpE/Iavuu.

Jlemoncmpayuu

Mogens cucteMbl OTCUETA, WILTIOCTpAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3pEKEHHOM MMPOCTPAHCTBE.

Habnronenne aBukeHUs Tena, OPOIIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaCHUS.



Hanpagienne ckopocTu Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO JBUXEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXIAY NYTSIMHU, NPOWAECHHBIMUA TEJIOM 3a
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHUS IApUKA B BI3KOM )KUAKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOUICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaunun  otHocutenbHOCcTH  [anmmnes. llepBwiii  3akoH  HbrotoHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpunuun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
JUIs MaTepUalibHON TOUKU. Tpetuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Ttsokectu. llepBas kocMuueckas
CKOpPOCTb.

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

Tpenue. Bunbl TpeHus (1mokosi, ckoyibxkeHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. KoaddunueHnt tpenus.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIAa B )KUJKOCTH UJIU Ta3e.

[TocTynaTenpHOE U BpalllaTeJIbHOE JBHXKEHUE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaulleHus. Ilmedo cuibl. YcnoBus
paBHOBECHUSA TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MOIIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoit 3akoH HeroToHa.

N3mepenue cuil.

CroxeHune CHIL

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUME CHII TPEHUS MMOKOS, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomoi

N3ydenue aBmxeHust Opycka Mo HaKJIOHHON MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX JaedopmMaruu.

HccnenoBanre yclIOBUI pPaBHOBECHS TBEPIOrO TeNd, HMMEIOLIETO OCh
BpAILICHUA.



Tema 3. 3akonvl coxpaneHus 6 MexaHuke

WMiynbCc MaTepuasbHOM TOYKHM (T€na), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMiynbC cuibl U U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE IBM>KECHHE.

PabGora cuiibl. MOIIIHOCTE CHJIBL.

Kunerndeckass sHeprus MarepualbHOM TOUYKH. Teopema 00 HM3MEHEHHH
KUHETUYECKOU YHEPTUU.

[ToTennmanbHas DHEPIHUS. ITorennmanbHas SHEPTHUs yHIpyro
nepopMuUpoBaHHON  mpyxuHbl. lloTeHumanbHass SHeprus Tena  BOJIM3H
IIOBEPXHOCTU 3EMIIH.

[loTeHnmanbHple W HENOTEHIHMalbHble  cWibl.  CBsS3b  pabOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIMM CHUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA W NPAKTHYECKOE NMPUMEHEHHE: BOJIOMET, KOIIED,
IPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

[lepexoq NOTEeHUHUATBLHON SHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydyeHne abCOJIOTHO HEYNPYyroro yiapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3M pabOThl CUIIbI C U3MEHEHHEM MEXaHWYECKOW SHEpPrUH
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOTO KTy Ta.

Paznen 3. MousekyasipHas pu3znka U TEpMOJIMHAMHUKA

Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IBHXKEHHUS U
B3aUMOJECUCTBUS YaCTULl BemlectBa. MoJenu CTpPOEHHs] Ta30B, JXKHAKOCTENM U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosinnas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.

Mopens  unpeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPUH HACAITBHOTO raza. AOCONIOTHAas TeMIepaTrypa Kak Mepa
CpEIHEM KWUHETUYECKOW DSHEPrMHM TEIUIOBOTO JBWXKEHUs d4actull rasa. Illkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHue MenpaeneeBa—Kianeipona.
3akon /lanbToHa. M3ompoliecchl B UAEaIbHOM ra3e C MOCTOSSHHBIM KOJUYECTBOM



BemecTBa. ['paduueckoe MPeNCTaBICHHE H30MPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3obapa.

TexHuyeckue YyCTPONCTBA W NPAKTHUUECKOE TMPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKA3bIBAIOIINE JHUCKPETHOE CTPOCHHE BEIIeCcTBa, (oTorpaduu
MOJIEKYJI OPTaHHUYECKUX COCTUHEHUM.

OnbiThl 10 MU PY3UU )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTpUpYIOIIas IPUPO1y AABICHHUS ra3a HA CTEHKU COCYIA.

OnbITel, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS HWJCAIbHOIO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomwl

Onpenenenne mMacchl BO3JyXa B KJIACCHOW KOMHAT€ HAa OCHOBE M3MEPEHUMU
00BbEMa KOMHATBI, IaBJICHUSI U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsAS dHEpPrus TEPMOIAMHAMHYECKOU
CUCTEMBI U cIOcO0bI €€ n3MeHeHus. KonuuecTBo TeroTel U padoTa. BHyTpeHHs s
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyY€HUE. Y IeJIbHASA TEIUIOEMKOCTh BEIECTBA.
KosnmuecTBo TemnoTsl npu Temjaonepeaaye.

[Tonsitue 006 aamabatHoM tiporiecce. l[lepBhili 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akOHa TEPMOJMHAMUKHU K u3orpoiieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MIPOIIECCOB B MPUPO/IE.

TennoBble  MammHbl.  [IpuHIUIBI ~ AEHCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBHIX MammHaX. KoadduimeHT moae3Horo
nercTBus TemioBod wmammuHbl. [{ukn KapHo M ero ko3 @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEMI0IHEPTETUKHU.

TexHuyecknue YCTpOHWCTBA M MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Tella MPHU COBEPIICHHH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCUCTBHUEM CXATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOIEMOHCTPAIINS).

W3meHeHne BHyTpEeHHEN SHEPTruu (TeMIlepaTypbl) Teaa IpH TeIuionepeiaye.



OneiT MO anauabaTHOMYy pACHIMPEHUI0 BO3AyxXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu nmapoBoil TypOHWHBI, ABUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusa eewyecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHaeHcauus. Mcnapenue u kurenue. AOGCONIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HacelieHHBI nap. YaenpHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JJABJICHUS.

TBépnoe Teno. Kpucraminueckue u aMopHbie Teraa. AHU3OTPONUS CBOMCTB
kpuctamioB. JKunakue kpuctamwibl. CoBpeMeHHblIE MaTepuaiibl. llnaBienue u
KpUcTayumM3anus. Y gelibHas TerioTa miasiienus. Cyoaumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckue YCTpPONCTBA W NPAKTUUECKOE TMPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYUYEHUSI COBPEMEHHBIX MaTE€pHaJiOB, B
TOM YHUCJIE HAHOMAaTEepUaJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTHU.

HabGmronenue HarpeBanus U MiiaBJIeHUs] KPUCTAJUIMYECKOTO BEIIEeCTBA.

JleMoHCTpanus KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3mepenre 0THOCUTEILHON BIIaXKHOCTU BO3AyXa.

Pa3nen 4. daexkTpoguHaMuKka

Tema 1. dnexmpocmamuxa

OJIeKTpU3alMs TeJ. OJNEKTpUYEeCKUuM 3apsa. JlBa Buaa DIEKTPUUECKUX
3apsnoB. [IpOBONHHKM, OUANEKTPUKU W TOIMYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsAaa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 31eKTpUUecKuil 3apsi.
Onekrpudeckoe mnoje. Hanpsoxk€HHOCTh  snekTpudeckoro nosst.  [IpuHnmn
CYIIEPIO3ULIAMN DJIEKTPUUECKUX Moyied. JIMHMM HanpssKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Pabora cmm  amekTpoctatmdyeckoro  mons.  I[loreHmman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHUMKM W JUINEKTPUKH B  DJIEKTPOCTATHYECKOM  IIOJIE.
JndiiexkTpruyeckas IpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcaTop. DIeKTpoEMKOCTh IIJIOCKOTO KOHJAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.



TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHUE: 3SIIEKTPOCKOII,
ANEKTPOMETP, IJIEKTPOCTATHYECKAs 3allluTa, 3a3eMJICHHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTPyMHBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3auMoencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIEC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUUECKAS 3aILUTA.

JAMPIEKTPUKY B STIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAN
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 3n1ekmpuueckuii mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsbxkenune. 3akon OMa 17151 y4acTKa LEenu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. YJIEIBbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaICIbHOE, CMEIIIAHHOE COCTMHEHNE POBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jxoyms—Jlenma. MomtHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIAs CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3akoH Oma 171 OTHOM (3aMKHYTOM) AseKTprueckoi enu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DNeKTpUYEeCKUd TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTh
noTynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M pacIulaBaX  AJIEKTPOJIUTOB.
DNEKTpOIUTHYECKAsT JUCCOLUALINS. DIEKTPOIIU3.

DNIeKTpUUeCKU TOK B Trazax. CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [1nazma.

TexHnyecknue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: aMIIEpMETP,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJCKTPOHArpeBaTEIbHBIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYIPOBOAHUKOBBIN THO]I, TaTbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.



3aBUCUMOCTh COMPOTUBIICHUS IUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IUIOLIAH TOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[IpsiMmoe wu3MepeHue JIIEKTpOABMXKYIIeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCThH CONIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoit pa3psii v MPOBOAUMOCTD BO3/1yXa.

OAHOCTOPOHHSISI MPOBOAMMOCTD JINOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHnue cMenaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepeHre 3JIeKTPOJBUKYIEH CUIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snektposusa.

MexnpeamMeTHble CBS3H

Nzydenne xypca ¢usuku 6a3oBoro ypoBHa B 10 kiacce OCYIIECTBISETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsmus, CB3aHHBICE C M3YUYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHWE, HAay4YHBIM (pakT, rumore3a, puznueckas BeTUYWHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIMHU HA OCH KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWKEHHE B KUBOU mpupone, nuddysus, ocMmoc,
TEIMJI000MEH >KMBBIX OPTraHW3MOB (BUIBI TEIUIONEPEaauH, TEIJIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAS MAacca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEJ, KUIAKOCTEU WU
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, 3JEKTPOJUTUYECKAS] JUCCOLUALNSA,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBMKEHUN C HUCIOJI30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOAIMIUITHUKHA, HCTOJb30BAHUE 3aKOHA COXpaHEHUS
UMITyJIbCa B TEXHHKE (pakera, BOJAOMET W JPYyTHE), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOW XOJIOAMJIBHUK, KOHAUITMOHED, TEXHOJIOTHUN
MOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHUCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHHUE SJIEKTPONpHUOOpPOB,
KCEpOKC, CTpYHHBIH PUHTED, AIIEKTPOHArpeBaTEIbHbBIC npuodOpBkI,
AJIEKTPOOCBETUTEIHLHBIC MPUOOPHI, TaThbBAHUKA.
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Paznen 4. daekTpoamHamMuka

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

IlocTtosuHble  MarHuThl.  B3ammojeilicTBHE  IIOCTOSHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bexktop MarHMTHOM HWHAYKUUM. [IpuHUMO Cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIuU. KapTuHa JUHUI MarHUTHOM
VHIYKIWAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUNA HHIYKIHA
MarHWTHOTO TIOJIA JUIMHHOTO IPSIMOrO IPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIPaBJICHUE.

Cuna Jlopenua, e€ MOyNb U HalIpaBJICHUE. [[BUKEHNE 3apsSKEHHON YaCTULIbI
B OJTHOPOJIHOM MarHUTHOM mnoJjie. Pabota cuisl Jlopenia.

SIBneHne HIEKTPOMArHUTHOM MHIAYKUMHU. I[IOTOK BEKTOpa MarHUTHOU
WHAYKIAHW. OJEKTPOABIKYIAS CWiIa HWHAYKOHH. 3aKOH 3JIECKTPOMArHUTHOMN
nHaykuun apanes.

BuxpeBoe nsiekTpuyeckoe IMoje. ODJIEKTPOABWKYIAs Cuia HWHAYKIUM B
MMPOBOJAHUKE, IBKYIIIEMCS IMOCTYIATEIBHO B OJJHOPOJITHOM MarHuTHOM I10JI€.

[IpaBuo Jlenua.

NHayKTUBHOCTB. SIBIEHME CAaMOMHIYKIMU. ODJIEKTPOABMXKYILAS  CHUia
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MArHUThI, BJEKTPOMATHUTHI, JJEKTPOJBUTATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUll, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOI'O MyYKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TTOJIS.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 3IIEKTPOMArHUTHON MHIYKIWH.

ITpasuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOABUKYIIEH CUJIbI MHIYKIIMU OT CKOPOCTU WM3MEHEHHS
MarHuTHOTO ITOTOKA.

SIBiieHME CAaMOMHIYKIIMH.



Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

M3yyeHne MarHuTHOTO OISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS NOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKOM.
HccnenoBanue SBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Paznen 5. KoJsiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHunHvle KoJ1e0aHus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
["apmonnyeckue kosnebanus. Ilepuoxa, yactora, amrmumryga u (a3a koneOaHUI.
[IpyXMHHBIN MasTHUK. MaTeMaTU4eCKUM MAasTHUK. YPaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIECOaAHUSX.

Konebatenbubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHWTHBIE KOJIEOAHUS B
UJICATBHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXKAYy MEXaHUYECKUMU U
AIEKTPOMAarHUTHBIMU KoJsiebaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarolux KoJjieOaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHy X I€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTh
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE W JCHCTBYIOIIEE 3HAYECHHE CHJIBI TOKA H
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBO, mepenavya u MOTpeOICHUE IIEKTPUUECKON
DHEPrUr. DKOJIOTHYECKUE PUCKH MPH MPOU3BOACTBE AeKTposHepruu. KynpTypa
VICITOJIB30BAHUS JIEKTPOSHEPTHH B [IOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHHE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JMHUHU DJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATENbHONW CHUCTEMbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Habmronenue pe3onaHca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUS.

OcuumorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAMPsDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATENBHOM COEIMHEHMHM PE3UCTOpa, KATYyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopnenb TMHUY 3JIEKTPONEPEIaYu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue 3aBUCMMOCTH NEPUOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.



HccnenoBaHre IMEPEMEHHOrO0 TOKAa B LENM M3  MOCIEAO0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmpoMacHUMHbLE G0JIHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHus. llepuoa. CkopocThb
pacmpocTpaHeHuss M JjauHA BoJHBL. [lomepedyHble UM MPOAOTBHBIE BOJIHBI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CropocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIOBHS M3IIyUYE€HHS AJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiaHe. CBoMCTBA
AJIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJspu3anus, AudpaKuus,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[pruMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTBI pauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, Tesnedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpPOCTPAHEHUE MMONEPEUHBIX U MPOJO0IbHBIX BOJH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue otpakeHus: U IPETOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepenninn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOnronenue CBsI3M TPOMKOCTHM 3BYyKa M BBICOTHI TOHA C aMIUIUTYIOW M
4acTOTOM KOJeOaHUIA.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJICHUE, MOspu3anus, Tudpakims, UHTepdepeHITus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsMoiMHENHOE pPacOpOCTPAaHEHUE CBETA B
omgHOpoaHOU cpexne. JIyu cBera. ToueyHbli HICTOUHUK CBETA.

OTtpaxxenne cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne m300pakeHu B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. llpenenbHbli yroyl IOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceera. CrnoxHbIi coctaB Oenoro cBeta. LIger.

CoOuparormie W pacceuBaroniue JnuH3bL. ToHkas mauH3a. DOKycHOE
paccTosTHUE W ONTUYecKas cuia TOHKOW JMH3bL. [locTpoeHune m3o0paxkeHUd B
coOuparolux U paccerBarolmux JuH3ax. Gopmyna TOHKOW JTUH3BL. Y BEJIMYEHUE,
JaBAEMOE JIMH30M.



[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBuss HaAOMIONEHWS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. [udpakuvoHHas pemeérka. YclIoBUE HaOIOIeHUs
[JIaBHBIX ~MAKCUMyMOB TMpU TMaJeHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cBeTa.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, TPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TU(PPaAKIIUOHHAS PEIMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE pAacCIpOCTPAHEHUE, OTPAXECHHE U IIPEJIOMJICHHE CBETa.
OnTuyeckue mpuodopHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Mojenb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUI B JTMH3aX.

Mopenu Mukpockomna, TEJIECKOIa.

HabGmronenne natepdepeHnm cBera.

Hab6mronenue nudpaxiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TonyueHne ciekTpa ¢ MOMOIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopHuvle pabomol

N3Mepenue nokasarens npeioMIICHUS CTEKIIA.

HccnenoBanrie CBONCTB U300pKEHUI B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielHAJILHOM TEOPUU OTHOCUTEIBHOCTH

['paHnibl  MPUMEHUMOCTH  KJIACCHMYECKOM  MexaHukh.  IlocTymarel
CIIELMAJIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTENBHOCTH DIHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

OHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHLIBL.

CBs13b Macchl € SHEPIrUe U UMIYJbCOM PEISATUBUCTCKOM YaCTULbL. DHEPIUs
ITOKOS.

Pasznen 7. KBantoBasi pusuka
Tema 1. Dnemenmot Keanmoeoit onmuKu



®otonbl. opmyna [lnanka cBs3u s3HEpruM GOTOHA C €r0 YACTOTON. DHEprus
U UMITYJIbC POTOHA.

OtkpeiTre u uccnenoBanue Gorodrpdexra. OnbrTer A. I'. CroneroBa. 3aKOHbI
doTorpdexra. YpaBuenue OiinmTerHa s poroaddexra. «KpacHas rpanuia»

dbotoaddexra.

JlaBrenne cBera. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE MNpPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COJIHEUHas: OaTapesi, CBETOUOI.

Jlemoncmpayuu

®oto3PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

Ceeroguon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopaa mo paccesHHio o -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u mormomnieHue
(GbOTOHOB TpU TEpexoje aToMa C OJHOTO YpPOBHS JIHEPruu Ha Apyrou. Bumw
crekTpoB. CIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BosHoBEIE cBolicTBa yacTull. Bosnnsl e bpoitnsa. KopmyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHn4eckrue yCTPOMCTBA M IIPAKTUUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JIMHBI BOJHBI J1a3epa.

HabGmronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CIOXKHOCTh CTPOCHUS snpa. OTKpbITHE
pamuoakTuBHOCTH.  OmbITel  Pesepdopna 1mo  ompenesieHHI0  COCTaBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbga-, Oera-, raMMa-U3Iy4CHHUS.
Binsinue paanoakTUBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas moxens simpa ['eitzenOGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anba-pacnan. OJEKTPOHHBIM M TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JydeHue. 3aKOH paJOaKTUBHOIO pacnaja.

DHeprus CBS3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlegext macch siapa.



Snepnbie peakunu. /lenenne u cuHTE3 An€Ep.

SAnepusiit peaktop. Tepmosiaepusiii cunte3. IIpobGiaeMbl W TMEpPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI AJIEPHON SHEPTETHKHU.

OneMeHTapHble yacTulbl. OTKpBITHE IO3UTPOHA.

MeTobl HaOJIIOIEHUS ¥ PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dynaamMeHTanbHbIe B3auMOecTBH. EqMHCTBO (hr3nueckoil KapTUHBI MHpa.

TexHuyeckue yCcTpOMCTBAa U IPAKTHUYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
BunscoHa, siaepHsblil peakTop, aTOMHasi boMo0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIMX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanre TpeKOB YacTUll (10 TOTOBBIM (OoTOrpadusim).

Pa3nes 8. DjieMeHTBHI ACTPOHOMUH U ACTPOPU3UKHU

Otanel pa3BUTUA acTpoHOMUU. [IpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Besnusi, spKue 3BE3JbI, IUIAHETHI, UX BHIUMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ComHia u 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBINA KJIacc —
CBETUMOCTB». 3BE31bl TIJIaBHOM IOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTb «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IIOCIIENOBATENBHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHUS O MPOUCXOXKACHUU U 3BoIonuu CosHIa U
3BE3]. DTaNbl )KU3HU 3BE3I.

Mineunsiii I[TyTe — Hama I'amaktuka. Ilomoxenune u aBmxenHue CoiHIa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHbIE OBIPHI B spax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0eranve rajgakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYeHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Vuenuuecxkue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH JJIs OTPEeNICHHUs MOJIOKEHUS HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11sl CEeBEPHOro MOJYyIIapus U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O0o0maromniee NOBTOPEHUE

Ponb Qu3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHYECKOH cepax AeSITENbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOM HayYHOU KapTHHE MUPA, pOJib PU3NUECKON TeopUuu



B (OpMUPOBAHMU TPEACTABICHUN O (U3NUECKOW KapTUHE MHpaA, MECTO
bu3YecKO KapTUHBI MUpPa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBI3€M C KypcamMu MaTE€MaTHKH,
Ounonoruy, XUMHUH, TeoTpadun ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbId (akT, TUnoresa, Qu3nyeckas BeTUYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, DKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHWE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIHH HA OCHU KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKU TMOJO0US TPEYTrOJIbHUKOB,
onpeiesIeHHe TIOAAU TIIOCKUX (Uryp u o0bEéMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MPUPOJE, KOJIeOATECIbHBIC
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUA B KMBOW MPHUPOJIE, NCHUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTALIMYECKON PEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

l'eocpagpua: wmarHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.

Texnonocua: JNWHUAKW DIEKTPOINEpEAady, TIEHEPATOpP MEPEMEHHOIO TOKA,
AJEKTPOJIBUTATENIb, WHAYKIHMOHHAS I€Yb, paaap, PaguoONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAsi OMNTHKA,
coJIHEeYHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA IPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yudeOHOro mnpeamera «®Pu3nKa» Ha YpPOBHE CpPEHETO OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3nuka» J0HKHbBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3MLMENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAINH, TO3WTUBHBIX BHYTPEHHHUX  yOEXJCHMI, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM EHHOCTSM POCCHUHUCKOTO OOIIECTBA, PACHIMpPEHUE KUIHEHHOTO
OTbITa W ONbITA JIEATEIBHOCTH B IPOLECCE pealin3allid OCHOBHBIX HaIlpaBJICHUN
BOCIHUTATEIbHON JAESITEIbHOCTH, B TOM YHCIIE B YACTU:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(OPMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMKA 00YJArOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAULMOHHBIX  OOIICYETIOBEUECKUX TIyMAaHHUCTUYECKUX U
JEMOKpPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEPECAaX TIPa)KTAHCKOTO
o0I1IecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C COIIMAIbHBIMH HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKON JESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CHOCOOHOCTh OILIEHHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
JESTEIIBHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B TIOCTPOSHUE YCTOMYUBOTO OyayIIero;

4) 3CTETHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pusnueckon Hayke;

5) TpyA0BOr0 BOCIIUTAHUSI:



UHTEpEC K pa3nuyHbIM cdepaMm MpodeccruoHalIbHON NeATeNbHOCTH, B TOM
YHUCJIE CBSA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BBIOOD
Oynyme mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMO0Opa30BaHUIO B 00JIacTH
(bU3UKY HA TIPOTSHKEHUU BCEH YKU3HH,

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYPBl, OCO3HaHHE TJ100aIbHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJJAHUPOBAHUE U OCYILIECTBICHUE JEHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIe YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHUE OMbITa JIEATEIbHOCTH SKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IMpOIECCE
u3ydeHus: (U3MKA  OCYLIECTBIISATh  IMPOEKTHYID M MCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1efiCTBUS
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (OPMYJIMPOBAaTH W aKTyaIM3upoOBaTh  MPoOIEeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh e JACATENbHOCTU, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
TOCTHOKCHHSI,
BBEISIBIIATH  3aKOHOMEPHOCTH W  TPOTHUBOPEYMsT B  pacCMaTPHBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepHaNTbHBIX U HEMATePUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB
IEJIIM, OIICHUBATh PUCKU TIOCIICICTBUN JIEATEIHHOCTH,
KOOPJIMHUPOBaTh W  BBHIMIOJNHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEaTUBHOE MBIIINICHHUE TTPU PEIICHUN KU3HCHHBIX TIPOOJIEM.
Bba3oBble HccienoBaTeIbCKHE 1€l CTBUSI:
BJIAJCTh HAYYHOW TCPMHHOJOTHEH, KIIOYCBHIMHU IOHATUSAMH W METOJaMHU
buznueckoil HayKu;
BJIAJICTh HABBIKAMHU y4€OHO-HMCCIICIOBATEIHCKON M MPOEKTHON JCSATEIHHOCTH
B 00y1acTU (PU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY



METOJIOB peuIeHHs 3a7aud (PU3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUAAMHM JEATEIBHOCTH [0 IIOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHIpETalud, NpPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3NIMUYHBIX y4eOHBIX
CUTYallMsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HAaXOAUTh apryMEHThl I JOKa3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHANIM3UPOBaTh TIOJIyYCHHBbIE B XOJ€ pEIICHHUs] 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh MW (HOPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
JESITEIbBHOCTH, B TOM YHUCIIE IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;

YMETh MEPEHOCUTh 3HAaHHUA MO0 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HEIEATEIIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJlaraTh OPUTHHAIBHBIE MTOAXO0/bI U PEIICHHUS;

CTaBUTh NMPOOJIEMBI U 337a4H, T0NYCKAIOIINE aIbTEpPHATUBHBIEC PEILICHUSI.
Pabora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YEeHHs] MHPOpMaluu (HPU3UUECKOTO COJEpKAHUS M3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHAJIU3,
CUCTEMAaTH3allMI0 U HWHTEpIpeTaluio HHOOpPMALUK Pa3IUYHbIX BUAOB U (opM
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TE€XHOJOTMM B PELICHUH KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1ad ¢ CcOoOMIOJIcHHeM TpeOOBaHUN DSPrOHOMHMKH, TEXHUKH OE€30MMacHOCTH,
TUTUEHBI, pecypcocOepexeHusl, TMpaBOBbIX M  3THUYECKHX HOPM, HOpM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX aHUS B Pa3IUYHbIX (opMarax c
y4€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alIUU.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:
OCYILIECTBISAThH OOIICHUE HA YpoKaX (DU3UKHU U BO BHEYPOUHOI 1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;
pa3BEPHYTO M JIOTMYHO M3J1araThb CBOIO TOUYKY 3PEHMSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



IIOHMMATh M MCHOJIb30BaTh NMPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAIbHON
padoThI;

BBIOMpPATh TEMAaTUKy W METOAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOTO YJIEHA KOJIJIEKTUBA;

MPUHAMATh LEIM COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBaTh U
KOOPJIMHUPOBATh JCHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISATh IUIAH JICWCTBHMA,
pacnpenensaTh poiad € YYETOM MHEHHH YYAaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYACTHUKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE ITPOEKTHI, OLIEHUBATh HWJEH C TO3WLHH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIATh NO3HABATENIbHYIO AESITENBbHOCTh B 00JacTU
GU3MKK W AacCTPOHOMHH, BBIABIATH NPOOJIEMBI, CTaBUTb WU (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAaH PEIICHHsS PAcUYETHBIX U KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATNIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacuMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHMBATh NPUOOPETEHHBIN OMIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 0OJaCTH
(bU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLIMOHAJILHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIHHOCTH,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIAJCTh  HAaBbIKAMHM  [IO3HABATEJIbHOM  pedieKcuu  KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUH JIJIsl OLIEHKH CHUTYyalluH, BRIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKU W CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;



NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
NEeSATEeTLHOCTH;

MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TIpU aHaJM3e pPe3yJbTaToB
JeSTEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OITHOKH.

B mporecce noCTIKEHHSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOTPAMMBI
no ¢Gu3MKe ST YPOBHS CpPEJAHEro OOIIero o0pa3oBaHHS Yy OOyYarolIUXCS
COBEPIICHCTBYETCS HYMOIMOHAIIbHBIH UHTEIUICKT, IpeIoJIarafo i
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW dMOITMOHAIBHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aIalTHPOBATBCI K
OMOIMOHAIEHBIM U3MEHEHHSIM H TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpeMJICHHWE K JOCTHKEHUIO MEN U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHUE JIEWCTBOBATh HMCXOJI U3 CBOUX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €T0 TMPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

MHNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHBIE Pe3yslbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Yy 00YUAIONMUXCST YMEHUI:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (GU3NKKM B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyUYCHHBIX (DU3UYECKUX MOJCNCH:
MaTepHuaibHas TOYKa, MHEPIIUAIbHAs CUCTEMA OTCUYETA, AOCOIIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ia3, MOJAEIHU CTPOCHUS Ta30B, KUJIKOCTEW M TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUYECKUH 3apsii PU pelieHnd PU3NUECKUX 3a/1ay;

pacno3HaBaTh (U3MUECKHE SBJIEHUS (IIPOLECCHI) U OOBSICHATh X HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOECHHS BEIIECTBA U
ANEKTPOAVMHAMHUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEUHOE
JBH>KEHUE, CBOOOJHOE TMAJIeHUE TeJ, JIBU)KEHUE MO OKPYKHOCTH, HWHEpLUs,
B3aumojencTeue Ten, Auddys3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE KUJIKOCTEN



U TBEPIBIX TN, N3MEHEHNE 00bhEMA TEN MPU HarpeBaHUU (OXJIKICHUH ), TETIJIOBOE
paBHOBecHe, WCIApEHUE, KOHACHCAIWS, TUIABJIICHUE, KPUCTAJUTH3AIUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, IMOBHIIICHHE JABJICHUS Ta3a MPU €r0 HarpEBaHUM B 3aKPHITOM
cocylle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHMS Ta3a B HU30IpoIlleccax,
AIEKTPU3aAlUS TEJl, B3aUMOJICHCTBUE 3apsJIOB;

OMMKMCHIBATh MEXAHWYECKOE IBIDKCHHE, HCIIOB3Ys (PU3NYECKUe BEITMYWHBI:
KOOpJIMHATA, TYyTh, MEpPEMEIIeHNE, CKOPOCTh, YCKOpEHHEe, Macca Teia, Cuia,
UMITYJIbC TeJla, KUHETHYeCKasi PHEprusi, MOTeHIMaNIbHAs dHEPrusi, MeXaHU4ecKas
paboTa, MexaHMYecKass MOIIHOCTh; IMpPH OINUCAHUM MPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIHOJIb3YeMbIX BEIMYMH, WX O0O3HAUCHUS U €IUHMUIIbI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE MTAaHHYIO (U3UYCCKYIO BEIUYHHY C JIPYTUMU
BEITMIMHAMU;

ONKCHIBATh M3YyUYCHHBIC TEIUIOBHIC CBOMCTBA TEJI M TEIUIOBHIC SBJICHUS,
UCTIONIb3Yysl (DU3UYECKHE BEJIMYMHBL: JABJICHUE Trasa, TeMIleparypa, CpeaHsis
KHHETHYECKas SHEPIHs XaOTHYECKOTO JBIKCHHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS DHEpPrus, paboTa rasa,
KOO (PUIMEHT TMMOJE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENS;, IIPU  OINMWCAHWN
MPaBUJIBHO TPaKTOBaTh (UBMYECKUN CMBICI MCHOJb3YEMbIX BEJIMYUH, WX
0o0O3HAaUeHUsT W EAUHUIBI, HAXOJIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BEIMYHUHY C IPYTHUMH BETHYUHAM;

OTMMCHIBATh N3YYCHHBIC JICKTPUUICCKHUE CBOMCTBA BEIICCTBA U AICKTPHUCCKUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3YsST (PU3UUECKHE BEIMYUHBI: dJIECKTPUUCCKUN 3apsif,
AIIEKTPUUECKOE TOJIe, HAMPSKEHHOCTD TOJIs, MOTEHIIMAN, pa3HOCTh MOTEHIIUAJIOB,;
Py ONMHCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIOIb3YEMBbIX
BEIIMYMH, WX OOO3HAYCHMSI M CIWHHMIIBI;, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINC
JTaHHYI0 (PM3UYECKYIO BETUYMHY C APYTHMH BETUIMHAMU,

aHAIM3UPOBATh (PU3MUYECKHE TPOIECChl U SBJICHUS, UCIIONB3Yys (U3HUECKHE
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYCCKOW OJHEPTruH, 3aKOH COXpPAaHCHUS WMITYJIbCa,
MPUHITUI CYTICPIIO3UIIMKA CHJI, TPUHIIAIT PaBHONPABUS HWHEPIUATBHBIX CHCTEM
oTCcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON DHEPTUU TEIUIOBOTO JIBMXKEHUS MOJIEKYI C
aOCOIOTHON TeMIepaTypoi, MepBbI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, MpuW STOM pa3indarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHHWE W YCIIOBUS (TPaHMIIB,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TIPUHIMIBI JEHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOTO WCIIOIH30BAHUS B
MOBCEHEBHOM KU3HU;

BBINIOJIHATh HKCIIEPUMEHTHI MO HCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
MIPOIIECCOB C WCIIOJIB30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUU, TMPHU ITOM



dbopmynaupoBaTh MpoOJieMy/3aMady ¥ TUMOTE3Y YyYeOHOTO OKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O0O0pYyIOBaHUS, MPOBOAHWTH OINbBIT WU
(GbOopMyIMpPOBATH BHIBOIBI,

OCYILECTBIIATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYMH, IIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS U HUCHOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUMN, NMPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJI€ Ta0nMIl U rpauKOB, A€NIaTh BBIBOJBI [T0 PE3yJIbTaTaM UCCIIEJOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCIETOBAHUM B
paMKax y4eOHOIrO OJKCIEpUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM W IMPOEKTHOU
JESTEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOICTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemiaTth pacu€THbIE 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJENbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3HMUYECKUE BEIUYHUHBI U (OPMYJIBL,
HEOoOXOoJuMble NIl €€ pelIeHUs, MPOBOAUTH Pacu€Thl U OIEHMBATh PEAIBHOCTH
MOJy4YEHHOT'0 3Ha4Y€HUs (PU3NUECKON BEIMYUHBL;

peuiaTh KaueCTBEHHbIE 3aJa4l: BbICTPAUBATh JOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha HM3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nYeCcKHe ABIICHUS,

UCIOJB30BaTh  MPH  pPEIIEHUHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAILMOHHBIE TEXHOJIOTMH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
Y TIPEICTABICHUS YUYEOHOW U HAyYHO-TIOMYJSAPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(pOpMaIuio;

IPUBOJUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUA;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 0€30MacHOCTH NpU O0pallleHuH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IOBEACHUS B OKPYXKAKOLIEH CpEJIE;

paboTatb B TIpYIIE C BHIIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh pabOTy TPYNIbl, PALMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHIAAPTHBIX CUTYALUSX, aJI€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHHUE pPacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeameTHblEe pe3ysibTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YUAIOUIUXCS YMEHU:

JEMOHCTPUPOBaTh Ha NpUMEpax posib U MecTo (pu3Mku B (pOopMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U



TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJEH, LEJIOCTHOCTh M E€IUHCTBO
buznyeCcKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYCHHBIX (U3UYECKUX MOJICIICH:
TOYCYHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sSJICpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijpa MpU perieHuH (HPU3NIECKUX
3a/1ay;

pacno3HaBaTh (PU3NUYECKHUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMUKH M KBAHTOBOM (DM3UKH: AJIEKTpHUUYECKask MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JICUCTBUSA TOKA, B3aUMOJCHCTBHE
MarHuToB, OJJICKTPOMAarHUTHAas WHAYKIMS, JACHCTBHME MArHUTHOTO TIOJS HAa
MPOBOJHUK C TOKOM W JBFDKYIIHMICS 3apsjl, SJICKTPOMArHUTHBIE KOJeOaHUS W
BOJTHBI, TPSIMOJIMHCHHOE pPaCHpOCTPAaHCHUE CBETa, OTPAXCHHUE, TMPEITOMIICHHE,
uHTephepeHus, audpakuus U TOJApU3AIMs  CBETa, JUCHEPCHS CBETAa,
dbotoanekTpudecknii 3¢dexT (hoTorddeKT), cBeTOBOS AaBleHHE, BOSHUKHOBEHUE
JUHEHYATOrO0 CIEeKTpa aToMa BOJOPOJA, CCTECTBEHHAas W HMCKYyCCTBEHHAs
PaMOaKTUBHOCTD;

ONHMCHIBATh W3YYCHHBIC CBOWCTBAa BEIIECTBA (DJEKTPUUYCCKHUE, MArHUTHHIC,
ONTUYECKHE,  DIIEKTPUYECKYIO  TPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
AJIIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI), HUCIOJIb3Ysl (PU3NYECKUe BETUUYUHBIL:
AIEKTPUYCCKUI 3apsi, CHJIa TOKa, AJIEKTPHUECKOE HANpPsDKCHHE, DJICKTPHUECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJCKTPOABIKYIAs CUia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuja Awmrmepa, cuia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKWA, DHEPTUsl SJIEKTPUYECKOTO0 M MArHUTHOTO IOJIEH, MEpPHOoJl M YacToTa
KoJeObaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CHJa ToKa B TIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHYECKas CWJa JIMH3BI, TIPU OMHCAHWHM TPABWIBHO TPAKTOBATh (DU3UUCCKUN
CMBICII HCIIOJNB3YEMBbIX BEJIWYMH, WX OOO3HAYEHUSI W E€IWHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTUMU
BEITNYMHAMU;

ONKMCHIBATh HW3YYEHHBIC KBAHTOBBIC SBJCHUS U TIPOIECCHI, HCIIOIB3YS
bu3MYeCcKUue BEIUYHMHBI: CKOPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJILC (POTOHA, MEPUOJ TOJIypacmaaa, YHEPTUs CBSI3H
aTOMHBIX SI7Iep, TPU OINKCAHUU TPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCITOJIB3YEMBIX BEIMYHMH, UX OOO3HAUYCHHS] W CIAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3bIBAIOIIME JIaHHYIO (U3UYECKYI) BEIMYMHY C JPYTMMH  BEJIUYMHAMU,
BBIYHCIIATH 3HAYCHUE (PU3MUECKON BEIMYUHBI,

aHAM3UPOBATh (PU3MUYECKHE TPOIIECChI U SBIICHUS, UCIIONB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIHFHOTO M MapaliIeIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3akoH Jkoyns—JIeHia, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIIMH, 3aKOH MPSIMOJUHEHHOTO PaclpoCTpaHEHHUs CBETa, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEIIOMIICEHUSI CBETa, ypaBHEHUE DWHIITeHHA s doTtodddekTa,



3aKOH COXPAaHEHHsS] DHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYECKOr0 3aps/ia, 3aKOH COXpPaHEHUs MacCOBOrO 4HUCIia, mocTyinaTsl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3InyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OO0JACTH)
MIPUMEHHUMOCTH;

ONpENIeNIATh HANPABJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO TOJISl MPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUM: TPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THUIOTE3y Y4YEOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0O0pY/IOBaHHUSA, MPOBOJMUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U UCMOJb30BaTh HM3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHM;

UCCJIENOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUMN: MpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIUYMH B BUJE TAOJUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUN HCCICIOBAHUN B
paMKax yd4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATEILCKON W IMPOCKTHOU
JESATEILHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1aOOPAaTOPHOTO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SBHO 3aJlaHHOM (PU3MYECKON MOAENbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PUNYECKYIO MOJIENb, BBIACIATh (PU3HMUECKUE BEIMYUHBI U (HOPMYJIBI,
HEOOXOoAUMbIE I €€ pElIeHMs, MPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJTYYE€HHOT0 3HaueHUs (PU3UIECKON BEJIMUUHBL;

pelaTh KaueCTBEHHBIE 3a]a4M: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPECUUBYIO
LEMOYKY PACCYKJICHHIl C ONOpOWM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3uYeCKHE ABIICHUS,

UCIIOJI30BaTh ~ NpHU  pElIeHHMH  y4eOHbIX  3a/Jad  COBPEMEHHbIE
WH(POpPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYEOHOUW U HAYYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyto HH(pOpMaIuio;

OOBSCHATH TPUHIUIIBI JEHCTBUS MAaIllUH, TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS MUX O€30MacHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;



MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCUICKUX U 3apyOSKHBIX YUIEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 0€30MacHOCTH TP O0pallleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMHU, JJisl COXPAHEHUS 370POBbsl U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIINE C BHIIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh PadOTy TPYIIbl, PALMOHAIBHO pACHpEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITEIILHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aJIeKBaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCMaTPUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METObl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bub6nuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. QJIEKTPOJJUNHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3neKTpUYeCKUid TOK. TOKHM B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnunoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CTICITUATBHOU TEOPUH bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHIH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 ngsHE;T:cizgrou}; £41097c
Hroro o pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;ﬁféigrouﬁ £41097¢
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnnorexa [JOK
METO/1bI IO3HAHUS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponp u mecTo ¢puzuku B GopMupoOBaHUN
2 COBpPEMEHHOM i)a HOM Kq; I;I/IHS MUpa, B 1 buomorexa LIOK
p . yi P “p ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIIOIeU
Mexannueckoe aBuxeHne. OTHOCUTENBHOCTD
3 MeXaHU4eCcKoro ABmxkeHus. [lepemenienue 1 buomiorexa LIOK
P ’ https://m.eds00.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE MPSIMOIIMHENHOE JTBUKEHUE 1 brbmmorexa LIOK
p P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE 1 bubmmnoreka HOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOosiHOe majieHne. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO IMaEHNUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. /[Bnxenue 1 bu6muoreka [IOK
MaTepUaJIbHOU TOYKHU I10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuntun oTHOCHTENBHOCTH [ anmumest.
8 HNuepnmansable crucTeMbl oTcueTta. [lepBrrit 1 bubmorexa HOK
p - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [Ipuamun cynepno3unun 1 bubnmnorexa [JOK

cui. Bropou 3akon HetoToHa niis

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepUAIbHON TOUKHU

Tpetnii 3akon HeroTOHA 1719 MaTepUaIbHbBIX

bu6nmorexa [IOK

10
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna bubmmoreka [JOK
11
TsbkecTH. [lepBast kocMHuYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
ynpyr YK https://m.edsoo.ru/ff0c3el18
Cuina tpenust. Koaddunuent tpenus. Cuna
13 cor OTI;IBHSHHH 1} (11)/1(1)I[BI/I)KCHI/IIE Tesa B bubmmorexa [IOK
p p https://m.edsoo.ru/ff0c3f76
KUJKOCTU WJIH ra3e
[TocTynaTenbHOE U BpaliaTeIbHOE TBUKCHIEC
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBIL. bubmmoreka [JOK
ILiieuo cunel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynec MaTepuanibHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOYEK. IMIynbc cuibl. 3aKOH bubmuoreka [IOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u motrHOCTh cuibl. Kunetndeckast
16 sHeprus MarepuanbHoi Touku. Teopema 00 brbmmorexa [TOK
P P o p https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECKOW YHEPTUU
[MotenumanwsHas sueprus. [loTeHnmnansHas
17 SHEPrus ynpyro aepopMUpOBaHHOMN bubmnoreka [JOK
npykuHbl. [loTeHnanbpHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3H MTOBEPXHOCTH 3eMITH
[ToTeHnManbHbBIC ¥ HEMOTEHIIUATBHBIE CHIIBI.
but6mmorekxa [IOK
18 CBs13b pabOTHI HETTOTEHIIUAIBHBIX CUJI C

H3MEHEHHEM MEXaHHMYSCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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CHCTEMBI TEJl. 3aKOH COXpPAaHCHUA
MEXaHUYEeCKOH OHCPIrun

19

JlaboparopHas pabota «lccrnenoBanue CBSI3U
paboThHI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
DHEPIUH TEJla Ha IIPUMEPE PACTHKECHUS
PE3UHOBOTO JKT'yTa

20

21

22

KonTponbhas pabota no teme «Knunemartuka.
Jlunamuka. 3akOHbI COXpaHEHUs B
MEXaHHUKE

OcHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCKOe
neuxenue. duddysus

XapakTtep IBUKEHUS U B3aUMOACHCTBUS
YyacTull BeuiecTsa. Moaenu CTpoeHus ras3os,
JKUJIKOCTEN U TBEPIBIX TEI

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4b74

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuecTBo BemecTsa.
ITocrosannas ABoraapo

24

25

TermoBoe paBHOBecue. Temneparypa u €€
n3mepenue. [llkana remneparyp Llenscus

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoteka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOW SHEPTUH JIBU)KEHUS MOJIEKYIL.
VYpasuenue Mengeneesa-Knaneiipona

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc511e

27

28

3akon JlanpToHa. ['a30BbIE 3aKOHBI
JlaboparopHas pabota «MccrnenoBanue

3aBUCUMOCTU MCIKAY IMapaMCTpaMU
COCTOSHUA pa3pCiKCHHOIO Ira3a»



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

H3omponecchl B u€anbHOM ra3e u ux

bubnunorexa LIOK

29 rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHeprus TepMOANHAMUYECKON
30 CHCTEMBI M CLIOCOOBI €€ N3MEHEHUS. bubmuorexa [{OK
KomuuectBo TemnoTs! u pabora. BuyTpenuss https://m.edsoo.ru/ff0c5952
SHEPrusl OJHOATOMHOIO UJIEAILHOTO Ta3a
bubnmmoreka [IOK
31 Braer rentonepesa-in https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTb BELLIECTBA.
32 KonuuecTBo TEmIOTHI npu TeIIonepeaye. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €T0 bubnnorexa [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs mpo1ieccoB B MPUPOJE. bubmmoreka [JOK
Bropoii 3ak0H TEpMOIMHAMUKHI https://m.edso0.ru/ff0c6230
35 [Mpunnun nevicteust u KI1]] TeruioBoi bu6nmorexa LIOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKojoru4eckue npoOaeMbl TEIIO3HEPTETUKH
38 O6o6maromuit ypok «MounekymsipHas bubnnorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas pabora o Teme
39 «MonpeKyJIs{pHI;ﬂ ¢u3uka. OCHOBBI bubmmorexa LTOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue U KOHJEHCALIMSL. bu6muoreka [JOK
Ucnapenue n kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS M OTHOCHTEILHAS BIIAXKHOCTD bu6nunorexa LIOK

BO3yxa. Haceliennsil map

https://m.edsoo.ru/ff0c64d8
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Teépnoe Teno. Kpucrammyeckue u
aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB

bubnunorexa LIOK

42
KpucTauioB. JKuJaKue KpucTalIbl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u Kkpucraumsanus. Y ienbHas Bu6muoteka [JOK
TerutoTa miaBneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubnmmoreka [IOK
44 v 0
PABHEHHE TCEHIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKH, TUANEKTPUKU U
46 n(?n ﬂOBO HIfKI/I 3aK(I:H COXpaHEHUs bubmorexa HOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bubnunoreka LIOK
ToueyHbIil dIIEKTPUYECKUN 3apsiy https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTB AIEKTPUYECKOTO TOJIA.
48 [TpuHIMT CynepIIo3uITnu ITEKTPUICCKIX bubmorexa LOK
P . yiep " P https://m.edsoo.ru/ff0c6df2
noJiel. JInauu HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTHYeCcKOro moJs. bubmuoreka [IOK
ITorennuman. Pa3HoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B
50 Z-)J'IpeKT i[)CTaTI/I‘{CI([:KOM nonIe bubmorexa LOK
P ' https://m.edso00.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 C) & .K
FICKTPOCMEOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DNEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnuotexa [JOK
DHeprusi 3aps>KEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabota «M3mepenue



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

BHCKTpOéMKOCTI/I KOHACHCATOpa»

54

55

56

57

[IpuHIMn NEeHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO anmnapara,
CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHHUE 3IEKTPOoIpuOopoB

DJIEKTPUUYECKUI TOK, YCIIOBHUS €T0
cymiectBoBanus. [loctosHubIi TOK. Cuna
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
Oma 151 yyacTka 1emnu

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIIAaHHOE COCIMHEHHE TTPOBOTHUKOB.
JlaboparopHas pabota «M3ydeHue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PabGoTa 1 MOIIIHOCTB ANEKTPUIECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bubmuoreka [{OK
https://m.edsoo.ru/ffOc74f0

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

58

3axoH OMa 71 IOJIHOM (3aMKHYTO)

aneKTpudeckon nenu. Koporkoe 3aMblkanue.

JlaGopatopHas pabota «M3mepenue I/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHUBIICHUS»

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHas MPOBOAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

60

61

DJIeKTpUYECKUI TOK B Bakyyme. CBolcTBa
3JIEKTPOHHBIX ITyYKOB

[ToynpoBOAHUKH, UX COOCTBEHHAS U
puMecHas poBoaUMocThb. CBoiicTBa p—N-

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexoja. [lomynpoBogHIKOBBIE TPHOOPHI

DJIEKTPUUYECKUI TOK B pacTBOpax v
pacIuiaBax 3J€KTPOJIUTOB.

bubnmmoreka [IOK

62 1
DIIEKTPOIUTHYECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DJIEKTPUUYECKUH TOK B ra3ax.
. . bub6nmoreka [IOK
63 CaMocTOATEIbHBIA U HECAMOCTOATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1na3sma
DnexTpuueckue Mprudophl U YCTPOICTBA U UX
64 i aKTquCIcoe 1} II;MeHSHI/Ie };T IZIBI/IJ'Ia 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/ffoc86fc
TEXHHUKHU 0€30MacHOCTH
bubnunoreka LIOK
65 0006 i 1
ObodmAIOIHMHA YPOK «IIEKTPOAMHAMHKEY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [locTosHHBII 1 bubnmnoreka HOK
JJIEKTPUYECKUN TOK. TOKU B pa3iInyHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
Pesepsuslit ypok. KonTponbHas pabora no bubmmnoreka HOK
67 1
TeMe «DJIEKTPOINHAMUKA) https://m.edsoo.ru/ff0c8c56
68 PesepsHblil ypok. O6001matomuii ypok mno 1 bubmuoreka [IOK
temam 10 xmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl

[TocTosiHHBIE MAarHUTHI U X

1 B3aumo/ieiicTBue. MarautHoe mnose. Bektop 1 bubmuorexa [JOK
MAarHUTHOM MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTtHoe 1nose MPOBOJHHUKA C TOKOM.

2 OmnsIT OpcTena. Bzaumoneiicteue 1 Bubmorexa ITOK

3 i https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas pabora «3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO ITOJI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C

4 tokoM. Cmita Ammnepa. JlabopatopHas pabora 1 1 bubnmnorexa [JOK
«HMccnenoBanne qeHCTBHS IOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOM»
JlelicTBME€ MarHUTHOTO TIOJIS Ha

5 BHOK cs1 3apspKeHHYIo yacTtuiy. Cuna 1 bubmmorexa [JOK
ABIDRYIIYIO P o w https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl Jlopenia
DOnekTpoMaruuTHas UHAYKIUs. [loTok

6 BEKTOpa MarHuTHOU unaykuuu. J/1C 1
WHIYKIWW. 3aKOH JIEKTPOMarHuTHON
nnaykiuu dapanes

7 JlaGopatopHnas pabora «MccnenoBanue 1 1 bubnnorexa [JOK

SIBJICHUSA 3JICKTpOMar HUTHOM HUHAYKIOUN

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIWH.
OJ1C caMOMHAYKIIMUA. DHEPTUSI MAarHUTHOTO
TIOJIS1 KATYILIKU C TOKOM. DJIEKTPOMAarHUTHOE
rnoJsie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:
ITIOCTOSIHHBIE MATHUTBHI, JIEKTPOMAarHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIN
2JIEMEHTApHBIX YaCTHL], UHIYKIIMOHHAs [1€Yb

10

11

12

O6o06maromuii ypok «MarauTHoOe 1ose.
3HeKTpOMaFHI/ITHa$I HHAYKIOHA»

KonTponbnas pabota no teme «MaruutHoe
noJie. DNeKTPOMarHuTHasE UHAYKIIHS

CB0OOIHBIE MEXaHHUECKHE KOJIeOaHusl.
IMapmonnueckue koneGaHusi. Y paBHEHUE
rapMoHHUYecKux konebanuii. [IpeBpaiienue
SHEPIUU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TEpHO/Ia MAJIBIX KoJeOaHui
rpy3a Ha HUTU OT JIMHBI HUTH U MacChl
rpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UeaIbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXKIY
MEXaHUYECKUMH U JIEKTPOMArHUTHBIMHU
KOJIeOaHUAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTHH B UICATBHOM KOJeOaTeIbHOM
KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpexacraBnenne o 3aTyxaroIuX KOJICOAHHSX.
BbIHYXIeHHbIE MEXaHUYECKHE KOJICOaHNSI.

bubmuorexa [JOK

16 Pe3onanc. BeinyxaeHnbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbIE KOJeOaHMsI
Ilepemennsblil Tok. CUHYCOUJAJIbHBII
17 IIEpEMEHHBII TOK. MOILIHOCTh IEPEMEHHOTO bubmumorexa [IOK
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIb TOKA U HAIIPSKEHUS
18 Tpanchopmarop. [IpousBoacTBo, epenava u
noTpe0IeHne IEKTPUIECKON SHEPTHH
VY CTpoiCTBO U IIPAaKTUYECKOE TPUMEHEHHUE
19 3JIEKTPUUYECKOTO 3BOHKA, FeHepaTopa Bubmmorexa LIOK
N https://m.edsoo.ru/ffOcc324
[IEPEMEHHOTI0 TOKa, JTUHUM 3JeKTpornepeaad
DKOJIOTHYEeCKHE PUCKU IIPU IPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucnonb3oBaHus
AJIEKTPOIHEPIHH B IOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocts bubnnorexka [JOK
pacIpoCTpaHEHHUs U JIJINHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
Ilonepeynsle ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuotexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJeKTpOMarHuTHbIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK
ckopocTsb. [IIkana 371eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpuHIUIBI paAMOCBSI3U U TEJIEBUICHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus
25 KonrtponbHas padora «Konebanus u BOJHBI» bubmmorexa LIOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE paclIpOCTPAaHEHUE CBETA B

bubmuorexa [JOK

26 i1 cpene. TodeuHbIil ICTOYHUK
OAHOPOAIOH Epel https://m.eds00.ru/ff0cd350
cBera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBGI’)Fa [MocTpoenue n300 ancefmﬁ B INIOCKOM bubmmorexa [IOK
’ p p https://m.edsoo.ru/ffOcd4e0
3epkaje
[Ipenomnenue ceera. [loaHoe BHyTpeHHEE
28 0 ; axxenue. [Ipene i yro H}(:III)JOFO bubmmorexa [JOK
TpakeHUE. JBHBIA YTOJT
P peA T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
Jlaboparopnas pabota «3mepenue bubnuorexa [JOK
29
MoKa3aTesisi IPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
Jlunzel. [TocTpoeHne n300paKeHM B JINH3E.
30 dopmyna TOHI:(Oﬁ JIMH3BI s’Bem/IquHe bubmorexa LHOK
Py ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300pa’KEHUN B JIMH3AX»
Hucnepcus cBeta. CIoKHBIN cocTaB 6€10ro
32 csera. LIBer. JlaboparopHas paboTa
«HabmroieHne qucrepcuu cBeTay
33 Wntepdepennus cera. udpakuus cera. bubnnorexka [JOK
JudpakiuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpUOOPHI M YCTPOUCTBA U
YCIIOBUS UX 0€30ITaCHOTO TPUMECHEHHUS
['paHuUIBl MPUMEHUMOCTH KIaCCUYECKOM
PAHHIBL TP N bu6mmoreka [IOK
36 MexaHukH. [locTynaTsl crienuansHON Teopun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.

bubmuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKPAIIEHUE IJTUHbI https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMIYJIbC PEASITUBUCTCKOMN
38 gacTuilbl. CBS3b MAaCChI C YHEPTUEH U bubmmorexa [TOK
HpL- p https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUs MOKOS
39 Kontponbnas padota «Ontuka. OCHOBBI bubnnoreka HOK
CIICIMATIbHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [Tnanka. Dueprus u bubnuorexa [JOK
40
UMITyIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HCcaenoBanue Gorodddexra. bubnnoreka [JOK
Omnsitel A. I'. CroseroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEeHHE
42 BﬁHmTegl)Ha J'Iq})lq)q}OTOS(qujeKTa «Kpacnas bubmorexa HOK
g FBP https://m.edsoo.ru/ff0d015e
rpanuna» Gotordpdexra
43 Hasnenue ceera. Onbitel [1. H. JIeGenena. bu6mmorexa [IOK
XHUMHYECKOe NECHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U NPakTUYECKOe
44 npuMeHeHue: GoTorneMeHT, GoToaaTIuK,
CoJIHEUHasi OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «JIEMEHTBI bubmuorexa [JOK
KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bu6mmorexa [IOK
47 IT b
OCTYHaTH Hopa https://m.edsoo.ru/ff0dOafa
48 N3nyuenue u nornomienrue GOTOHOB MpH bubnmuorexa [JOK

nepexoac aroma ¢ OAHOr0 YpoBHA SHCPIrun

https://m.edsoo.ru/ff0d0afa
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Ha Jpyrou. Buasl ciekTpos

49

50

51

BomnHoBEIe cBOiicTBa yacTull. BoaHEI 1€
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIy4eHUE

OTkpbiTHE PaAUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaINOAKTUBHOTO U3TYyYCHUS

CgoiicTBa anb(da-, 6era-, ramMmma-u3Iy4eHUS.

Bnusuue pPaarOaKTHUBHOCTH HA KHUBLIC
OpraHu3Mbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMIBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiii peaktop. IIpodnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPrEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUIbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pErucTpalyy 3IEMEHTAPHBIX YACTHIL.
Kpyrisbiii cton «®yHnameHTanbHble
B3anMo/ieiicTBus. EquncTBO (prusmueckoit
KapTUHBI MUPa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0TO HeOa. Co3Be3us, ApKue
3Bé3}II)I, IIJTAHETHI, UX BUIUMOC IBUXKCHUC.
ComnHeuHast cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

Comnurte. ConmHeunas akTHBHOCTE. VICTOYHHK
sHepruu CoJiHIA U 3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
3BE3 MBI ITIaBHOM IIOCIICAOBATCIILHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposmronuy CoHIa U 3BE3]

58

Muneunsiii [1yte — Hama I'anaktuxa.
[Tonoxenue u apmxenne CosHia B
lNanmaktuke. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUHU

61

KontponbHas padota «1eMEeHTHI
aCTPOHOMUU U aCTPOPU3IUKI»

62

63

64

Ob6o06uaromuit ypok. Poib puszuxu n
ACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITMATBbHON 1 dTHYECKOM
cdepax IeAaTeTbHOCTH YeJIOBEeKa

O6o06maromuit ypok. Poib u mecto pusuxu
Y aCTPOHOMUH B COBPEMEHHOM Hay4YHOU
KapTUHE MHUpa

O6o06maromuit ypok. Poib puznueckoit
Teopuu B pOpMUPOBaHNH NPEICTABICHUN O
(bu3nuecKoil KapTHHE MUpa

65

O6o06maromuii ypok. Mecro pusnueckoi




KapTUHBI MUpa B 00ILEM PsIly COBPEMEHHBIX
€CTECTBCHHO-HAYYHbIX NPEACTABIECHUHN O
pupoje

PesepBHBIil ypok. MarHuTHoOE 1osie.

66 1
DneKTpoMaruHuTHast UHIYKIUS
67 PesepBHbiil ypok. Ontuka. OCHOBBI 1
CHEIHAbHON T€OpUN OTHOCUTENbHOCTH
PesepBHrlit ypok. KBantoBas dusuka. bubnuorexa [JOK
68 1
DeMEeHTHI aCTPOHOMUU U acTpOPU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kmace/ Mskumes I'.51., byxosues b.b., Corckuit H.H. nox
penaxiueit [TapdenteeBoii H.A., AkirmonepHoe o6mecTBo «M3marenscTBo
«IIpocBemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. o
penakiueii [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «I3marenbeTBo

((HpOCBGIHGHHe»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.edu.ru
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