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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma mo ¢usmke 06a30BOr0 ypOBHS Ha YPOBHE CpPETHETO
o0miero oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOXKEHUN U TpeOOBaHUM
K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHON MpPOrpaMMbl,
npeacraBieHHblx B OI'OC COO, a Ttakxke ¢ y4€ToM (QenepanbHOR
paboueii mporpaMMbl BOCTIUTAHUS M KOHIICTIIIMY TIPETIOAaBaHMs y4eOHOTO
npeaMmera «@Pusnka» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
®denepanyy, peanu3yonX OCHOBHbIE 00pa30BaTENbHbIE IPOTPAMMBI.

Copepxanve  mporpaMMbl 0 (U3MKE  HampaBiIeHO  Ha
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarormmxcs 10—
11 xmaccoB mpu oOyueHun ux (usmke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IEATEIbHOCTHOrO  moaxona. Ilporpamma mo  Qusuke
cootBercTBYyeT TpeboBanusaM OPI'OC COO K miiaHUpyEeMbIM JIMYHOCTHBIM,
MpPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM OOY4YeHHUs, a TaKkKe
YYUTHIBAET HEOOXOJUMOCTh peaju3alliid  MEXKIPEIMETHBIX  CBs3ei
(GU3MKH C €CTECTBEHHO-HAYYHbIMU Yy4eOHBIMU IpeaMeraMu. B Hei
OTIPE/IEIISIOTCS OCHOBHBIE II€JIM U3Yy4YeHUS! (PU3UKU Ha YPOBHE CPEIHETrO
obmiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJbTaTbl OCBOCHHS Kypca
GU3MKN: JIMYHOCTHBIE, MeETalpeIMeTHbIe, MpeaMeTHble (Ha 0a30BOM
YpOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

e IUIAHMPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (pU3uKHU Ha 0a30BOM
YPOBHE, B TOM UYHCJIE MPEAMETHBIE PE3YJbTAaThl II0 TOJAM
o0yueHus;

e cojepkaHue yaeOHoro mpeameTa « Du3muKay 1mo rojgaM 00ydeHusI.

®dusuka Kak Hayka o HauboJiee OOIIMX 3aKOHAX MPUPOAbI, BBICTYIIAs
B KauecTBE Y4eOHOI0 MpeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIA BKJIA]]
B CHCTEMY 3HaHUU 00 okpyxaromeM mupe. IKoabHBIH Kype QU3HKH —
CUCTEMOOOpa3yIOMIMiA ISl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBIICHUH,
U3y4aeMbIX  XHMHEH, Ouosorueit, ¢dusuveckoil reorpaduein u
acTpoHoMuel. Mcrnonb30BaHWE M aKTUBHOE NPUMEHEHHE (PU3NYECKUX
3HAHUI ONpeNeseT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUH B
cdepe PHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOTyYEHHUsT HOBBIX
MaTepualioB C 3aJaHHBIMH CBOMCTBaMU U Jpyrux. M3ydenuwe ¢usuku
BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHUE €CTECTBEHHO-HAYUYHOM
KapTUHBl MHpa oOydaruuxcs, B (OpMHUPOBAHHE YMEHUN NPUMEHSTbH



HAyYHBI METOJ TO3HAHWSA TPU BBINOJIHEHUH HMH  y4eOHBIX
HCCIICTOBAaHUM.

B ocHoBy Kkypca u3MKM JUIsI  YpOBHSL CpEOHEro  OOILIEero
oOpa3oBaHMsl MOJIOKEH Psii UACH, KOTOPhIE MOKHO paccMaTpuBaTh Kak
MPUHIUIIBI €70 OCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBMM C HEH Kypc SBIseTCA
JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKHUT MaTepuan M3 BCEX Pa3/eiioB
(U3MKH, BKIIOYAET KAK BOMPOCHI KIACCHUECKOM, TaK M COBPEMEHHOMU
bu3uKy.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepuan Kypca
¢buszukn o0beAMHEH BOKpPYT ¢u3nyeckux Teopuil. Bemymmum B Kypce
ABIsIeTCS (OPMUPOBAHME TPEJCTABICHUA O CTPYKTYPHBIX YPOBHSX
MaTepHuH, BEIIECTBE U IOJIE.

Hoea  eymanumapuzayuu. EE€  peanuzanus  mpernosaraet
WCIIONB30BaHNE TYMaHUTAPHOTO TOTEHIMana (U3MYECKOW HayKH,
OCMBICJICHUE CBSI3U Pa3BUTHS (PUUKU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U HKOJIOTMYECKUMU IIPOOIIeMaMu.

Hoesa npuxnaomnoii nanpaenennocmu. Kypc ¢usuku mpenmnonaraer
3HAKOMCTBO C IIHPOKMM KPYIOM TEXHUYECKHX M TEXHOJOTHYECKHUX
MIPUJIOKEHUM U3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcss IMOCPEICTBOM  BBEICHUS
AJIIEMEHTOB COJIEPKAHUSA, TOCBALIEHHBIX 3KOJIOTMYECKUM IpoliIemMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHHUKHU U TEXHOJIOTHH,
a Takke 00CYX AEHHUS MPOoOJIEM PALMOHAIBLHOTO MPUPOAONOIb30BAHUS U
HKOJIOTHYECKOH 0€30MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (DU3UKM Ha YPOBHE CpEIHETO
obmiero oOpa3oBaHMsl SBISIOTCS (u3nueckue teopuu ((hopMHUpoBaHUE
MPEJICTABICHUA O CTPYKTYpE MOCTPOCHHS (U3MUECKON TEOpPUHU, POIH
byHIaMEHTaNbHBIX  3aKOHOB W  MPHUHIMIIOB B  COBPEMEHHBIX
IIPEACTABICHUSIX O MPUPOJE, I'PAHHULAX MPUMEHHUMOCTH TEOPHUM, IS
OTHCAHUs ECTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-IeSTeNIbHOCTHBIN MOAX0l B Kypce (PU3MKH peaan3yercs
MPEXKJIE BCETO 3a CUET OPraHu3allii SKCIEPUMEHTAIBHONU JEATEIbHOCTH
oOyuatomuxcs. [ GazoBoro ypoBHS Kypca (U3HUKH — 3TO
UCIIOJIb30BAaHUE CUCTEMBI (pOoHTaNbHBIX KpPaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a0OpaTOPHBIX pPabOT, KOTOpbIE B IpOrpaMMme II0
¢u3uke OOBENMHEHbI B OOLIMH CHUCOK YYEHUYECKHX IPAKTUYECKUX
paboTr. Brimenenne B yKazaHHOM TepeyHE J1IaOOpaTOpPHBIX padorT,



MPOBOAMMBIX JJII KOHTPOJS U OILEHKU, OCYHIECTBISIETCS YYaCTHHUKAMHU
00pa3oBaTEILHOIO MPOIECCa UCXO U3 OCOOCHHOCTEH MIIAaHUPOBAHUS U
ocHauleHus: kaOuneta Qusuku. Ilpu 3TOM ObecrneunBaeTcsi OBIaJACHUE
OOy4YarolMMUCS  YMEHUSIMH  TPOBOJUTH  KOCBEHHBIE  U3MEPEHMUS,
WCCIICIOBAaHMUS 3aBUCUMOCTEH (PU3NYECKUX BEIWYUH M TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPETIOKEHHBIX THIIOTES.

bonpmioe  BHMMaHue  yAENSAETCS  PEIICHUIO  PACUETHBIX U
KauecTBEHHBIX 3adad. [Ipu 3TOM ans pacu€THBIX 3a7ady HMPUOPUTETOM
ABIIIIOTCA  3aladyd  C  SBHO 3aJaHHOW  (pU3MYECKOH  MOJEblo,
MO3BOJIAIOIINE TPUMEHSITh H3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO paszerna Kypca, Tak ¥ MHTETPUPYS 3HAHUS M3 Pa3HBIX Pa3/IeiioB.
JUis KauyecTBEHHBIX 3aJad MPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha
OOBSICHEHHE MPOTEKaHUs (U3NYECKUX SBICHUM M TPOIECCOB B
OKpYy>Karolllel >KU3HH, TpeOyromue BblOOpa (QU3MYECKOW MoOJenH AJis
CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu OI'OC COO k maTepHalibHO-
TEXHUYECKOMY O0O€CTeueHnI0 y4eOHOro rpoiecca 0a3oBbIi YpOBEHb
Kypca (U3MKM Ha YpOBHE CpEAHEro ooOuero oOpa3oBaHMs TOJIKEH
U3y4aTbCs B YCIIOBUSX MPEAMETHOIO KaOMHETa (PU3UKU WM B YCIOBUSAX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B kabunere Gu3MKKM 1ODKHO OBITH HEOOXOAMMOE JabopaTOpHOE
o0opy/noBaHuE JUIsl BBINOJIHEHMsI yYKa3aHHBIX B IpOrpaMMe Mo (pu3uke
YUEHUYECKUX MPAKTUYECKUX PAOOT U JEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHCTpanMoHHOE 000pynoBaHuEe (POPMHUPYETCS] B COOTBETCTBUU
C TMPHUHIMIIOM MHHUMAJIbHOM JOCTATOYHOCTH ©  oOecredynBaeT
IIOCTAaHOBKY TEPEUYHUCIECHHBIX B INporpamMme Mo (U3MKE KIHOUEBBIX
JEMOHCTPALMKA JJI1 UCCIIEOBAHUS M3Y4YaeMbIX SIBJIEHUH M IPOLIECCOB,
SMOUPUYECKUX U  (YyHIAAMEHTAJIbHBIX 3aKOHOB, WX TEXHHUYECKUX
IIPUMEHEHU M.

JIabopaTtopHoe 000pyIOBaHHE ISl YYEHHUUECKHX HPAKTHYECKUX
pabor Qopmupyercss B BHUIAE TEMAaTUYECKUX  KOMIUIEKTOB U
o0OecnieunBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha JIBYX OOy4YarolIUXCs.
Temaruueckne KOMIUIEKTHI JIaA0OPATOPHOTO 0OOPYIOBAHHUS TOJKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX U HU(POBBIX
npuOOpOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BUJE
1M poBbIX JabOpATOPHUH.

OCHOBHBIMHU LIENISIMU M3y4eHUs (U3UKH B 001eM oOpa3oBaHUU
SBIISFOTCAL:



dbopMHpOBaHHEe HWHTEpeca W CTPEMJICHHS OOydJarommxcs K
HAyYHOMY U3YYCHHUIO MPUPOBI, PA3BUTHE UX UHTEIUICKTYaIbHBIX
Y TBOPUYECKHUX CITIOCOOHOCTEM;

pa3BUTHE TIPEJCTABJICHUH O HAYYHOM METOJIe¢ TO3HAHUA U
dbopmupoBanue UCCIIEIOBATEIILCKOTO OTHOIIICHHS K
OKPY>KaOIIUM SBJICHUSM;

dbopMHpOBaHHEe HAyYHOTO MHPOBO33PCHUS Kak pe3yibTaTa
W3YYCHHUS OCHOB CTPOCHHsI MaTepud M (PyHIaMEHTAIBHBIX
3aKOHOB (PU3UKH;

(dbopMHpOBaHHE YMCHHUIN OOBSACHATH SBJICHHS C MCIIOIH30BAaHHUEM
(bU3HYECKUX 3HAHWH U HAyYHBIX JIOKA3aTEIbCTB;

(dbopMUpOBaHHE TPEACTABICHUN O POIM (U3HUKHU I Pa3BUTHS
JAPYTHUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JlocTikeHre ITUX Ielel 00ecrieunBaeTCsl PEeUICHUEM CIIETYIOITUX
3aja4 B MpoIlecce M3yUeHUs Kypca PU3UKHA Ha yPOBHE CPEIHETO OOIIETOo
00pa3oBaHUA:

MPUOOPETEHUE CHUCTEMbl 3HAaHUM 00 O0OmMX (U3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKJIOYas MEXAHHKY,
MOJIEKYJIIPHYIO (DU3UKY, SJIECKTPOJIUHAMUKY, KBAHTOBYIO (DU3HUKY
Y DJIEMEHTHI aCTPO(HU3UKH;

(dhopMHUpOBaHUE YMECHHHA MPUMEHSITh TCOPETUUECKHUE 3HAHUS IS
00bsiCHeHUsI (PU3NYECKUX SIBICHUN B MPUPOJE W I MPUHATHUS
MPaKTUYECKUX PEIICHU B MIOBCEIHEBHON KU3HH;

OCBOCHHE CITOCOOOB pEIIEHUS PA3IMYHBIX 3aJad C SBHO
3aJaHHOW (PU3UYECKOW MOMENbI0, 3a/Jay, MOaPa3yMEBAIOIINX
CaMOCTOATENIbHOE CO37aHue (DU3UYECKON MOJENH, aJeKBaTHOU
YCIJIOBUSIM 33]1a4H;

MOHUMaHue (U3NYECKUX OCHOB W TPHHIIUIOB JCHCTBHS
TEXHUYCCKUX YCTPOHUCTB M TEXHOJOTHYECKHX TPOIECCOB, HX
BIIMSIHUSI HA OKPY’KAIOIIYIO CPEy;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIBLHOTO IIJIAHUPOBAHUS U
MpOBEACHUS  (PU3MYECKHX  DKCIIEPUMEHTOB, aHaliu3a W
WHTEpIpeTany WHPOPMAIUHA, OMPEICICHUS JOCTOBEPHOCTH
MOJIYYCHHOTO pe3yiIbTaTa;

CO37laHUE  yCJIOBUM JUIsi  Pa3BUTUS yYMEHUH  MPOEKTHO-
MCCJIeI0BATENbCKOM, TBOPUECKOM EATETLHOCTH.



Ha wusyuyenme ¢usuku (6a30BBI ypOBEHb) HAa YPOBHE CPETHETO
oOmero odpazoBanus orBoautca 136 yacos: B 10 kiacce — 68 vacos (2
yaca B Hezelno), B 11 kimacce — 68 yacoB (2 yaca B HEJENIO).

[Ipeanaraemelii B nporpamme 1no (Gpu3uke nepeueHb J1abopaTopHBIX
U TIPAKTHYECKUX PadOT SBIACTCS PEKOMEHIOBAaHHBIM, YUHUTEb JeNIacT
BBEIOOp TPOBENEHUS JIAOOPATOPHBIX pabOT W OMBITOB C y4ETOM
WHIUBUTyJTbHBIX 0COOCHHOCTEH 00yJaronuxcsl.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT' O MIO3HAHUA

®u3suka — Hayka o0 Impuponxe. Haydnble MeTOABI IO3HAHUA
OKpykaromero wmupa. Ponp JkcrepuMeHTa M TEOpUHM B IIpOLECCE
MO3HAHUA PUPOJIbI. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue ¢Gu3nyecKux SBICHUM M mpoueccoB. Hayunble
runore3bl. Pu3nYecKue 3aKOHbl U TEOpHUM. ['paHULBI IPUMEHHUMOCTU
busznuecknx 3aKkoHOB. [IpuHIIMIT COOTBETCTBUSI.

Ponp m mecto ¢puszuku B (POpMHUPOBAHUM COBPEMEHHON HAYyIHOUN
KapTUHBI MUPA, B IPAKTUYECKOUN NEATENBHOCTH JHOICH.

Jlemoncmpayuu

AnanoroBele ¥ UU(QpOBBIE  HM3MEPUTEIbHBIE  MPUOOPHI,
KOMIIBIOTEPHBIE TaTUYNKH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBMKeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOI'O
nBmwxeHus. Cucrtema orcuéra. TpaekTopusi.

Ilepemernienne, CKOpOCTh (CpefHsisi CKOPOCTh, MTHOBEHHAas
CKOpPOCTb) U YCKOPEHUE MaTepUaJbHON TOYKHU, MX MPOCKIUH HA OCU
crucTeMbl KoopauHaT. CIIoKEeHUE TepEMEIICHUN U CII0KEHHUE CKOPOCTEH.

PaBHOMEpHOE W PpPaBHOYCKOPEHHOE TMPAMOJMHEUHOE JIBHUYKCHHE.
I'paduky 3aBHCHMOCTH KOOPJIWHAT, CKOPOCTH, YCKOPEHHUS, NYTH U
MepeMEILICHUS] MaTepUaIbHONM TOYKU OT BPEMEHH.

CBobOosiHOE TIasieHne. Y CKOpEHHE CBOOOIHOTO MaACHUSI.

KpuBonuneitHoe nBuxeHue. JIBH>kKeHHE MaTepUaIbHOW TOYKHU 10
OKPYHOCTH C IIOCTOSHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTD,
JINHEHAs CKOPOCTb. [Tepuon u yacToTa oOpalieHusl.
[leHTpOoCTpEMUTEIBHOE YCKOPEHHUE.

TexHuueckre  yCTPOMCTBA M MPAKTHUYECKOE  IMPUMEHEHHE:
CIIUJIOMETP, ABMKEHUE CHAPSIO0B, LIEMHBIE U PEMEHHBIE TTEPEIAYH.

Jlemoncmpayuu

Mopaens cuctemMbl OTCU€Ta, WJUIIOCTpALMS KUHEMATUYECKUX
XapaKTePUCTUK JBUKCHHUS.



[IpeoOpa3zoBanre  JABMKEHUH € MCIOJB30BAHUEM  MPOCTHIX
MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3peKEHHOM IIPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOIIeHHOT0 0T YTIIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaJCHUSI.

Hanpagnenue ckopocTy pu ABH>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yyeHre HEPAaBHOMEPHOI'O [BWIKEHHUS C LEJIBK OIpEIeIICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIECHUSI MEXAY MYTSIMH, TPONAECHHBIMHU TEJIOM
32  IOCJIENOBATEIIbHBIE  pPaBHBIE  IIPOMEXKYTKM  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JBHKEHUH C HAYaJIbHOU CKOPOCTHIO, PABHOW HYIIIO.

N3ydyeHne NBUKEHUS LIAPUKA B BA3KON KUJIKOCTH.

N3yuenue aBuxkeHus Tejia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun orHocutensHOCTH ['amuies. Ilepsoiii 3akoH HproToHA.
NuepuuanbHple CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoil 3akoH
Herorona nnsi marepuanibHOM TO4dku. Tperuit 3akoH Hprotona mis
MAaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroteHus. Cuia  Tsxectu. llepBad
KOCMHYECKAsi CKOPOCTb.

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

Tpenne. Buapl TpeHust (HOKOs, CKOJNbXEHHs, KaueHus). Cuia
Tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJbXEHHS U CHIIA TPEHUS MMOKOSI.
Kosddumment tpenus. Cuiia CONPOTUBICHUS TPU JBWKEHUU Tela B
YKUJIKOCTH WUJIH rase.

[ToctynarensHOe U BpamiaTeabHOE JIBUKEHHUE a0COIIOTHO TBEPAOTO
Tea.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamieHus. Ilimedo cuibl.
Y cioBus paBHOBECUS TBEPAOrO TENA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHECHHE:
MOJIIIUITHUKY, IBKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHue MHEPLUU.

CpaBHeHHE MacC B3aMMOAECHCTBYIOIIMNX TEJL.

Bropoii 3akoH HeroToHa.



N3mepenne cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopmaIiu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUU.

CpaBHeHHE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBecHUst TBEpAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
MpYXUHE U PE3NHOBOM 00pa3siie, OT X AedopMaIum.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeNa, UMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynsc MarepuaibHOM TOUYKH (Te€na), CUCTEMBbI MaTEpPHAIbHBIX
To4yek. UMMIynbc CUIIbI M1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHCHUS
uMnyJbca. PeakTuBHOE ABMKEHHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass »sHepruss MarepuaibHOW Touku. Teopema 00
M3MEHEHUHN KUHETUYECKOW SHEPIUH.

[TorenuuanbHass dSHeprusa. l[loTeHIManbHas JHEPrUst yOpyro
nedhopMUpoBaHHONW TPYXUHBL. [loTeHIMampHas SHEPTHsS Teja BOIH3U
MTOBEPXHOCTHU 3EMIIH.

[loTeHnuanbHble W HEMOTEHIMAIbHbIE CHIbL. CBsi3b PabOTHI
HETIOTEHIIMAIBHBIX CUJI C U3BMEHEHUEM MEXaHWYECKOU SHEPIUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUUECKOM IHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuyeckue ycTpoicTBa U MPAKTHUYECKOE NMPUMEHEHUE: BOAOMET,
KOMEp, MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktruBHOE IBMXEHUE.

[lepexo NOTEHIIMAILHON YHEPTUU B KHHETHUECKYIO U O0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3ydenune aOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHHEM MEXaHUYECKOM
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.



Paszpnes 3. MouiekyasipHas pu3nKa 1 TEPMOAUHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM U HUX
onbITHOEe 0O0ocHOBaHMEe. bpoyHoBckoe aBmxenue. duddysusa. Xapakrep
JIBWKEHUS WM B3aMMOJICHCTBHUSI YACTHI[ BewlecTBA. MoOJENu CTPOEHUS
ra3oB, KUJKOCTEH U TBEPABIX TEl U OOBSICHEHUE CBOMCTB BEIECTBA Ha
OCHOBE JTHUX Mozene. Macca m pasmepsl Mojekyd. KomamyectBo
Bemectsa. [locTtostHHas ABoranpo.

TeroBoe paBHOBecue. Temmnepatrypa u e€ usmepenue. lllkana
temneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HAeaIbHOro ra3za. AOCONIIOTHas TeMIEpaTypa Kak
Mepa CpeIHEW KHHETUYECKON SHEPTUU TEIJIOBOTO ABUKEHUS YaCTHL] Iasa.
[Ilkama Ttemnepatyp KenbBuHa. ['a3oBele  3aKOHBI.  YpaBHEHHE
MenneneeBa—Knaneiipona. 3akoH [lanpTona. M30mponeccsl B HaeaIbHOM
ra3e C TIOCTOSHHBIM  KOJIMYEeCTBOM  BemiectBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue  ycTpoWicTBAa M NPAKTHYECKOE  NPHUMEHEHMUE:
TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHUE  BEILECTBA,
¢dotorpaduu MOJIEKyJI OpraHUYECKUX COCTUHEHUI.

OmnbIThl 10 11D Py3un KUAKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onsita lTepHa.

OneITBl, JOKa3bIBAKOIIME CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS.

Mopaenb, WIUTIOCTPUpYIOLAs MPUPOAY NABIEHUS ra3a Ha CTEHKHU
cocyna.

OnBITHL, WIUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UACAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenue Macchbl BO3[yXa B KJIACCHOM KOMHATE€ Ha OCHOBE
U3MEPEeHUI 00bEMa KOMHATBIL, JaBICHUS U TEMIIEPATYPBI BO3/IyXa B HEMl.

HccnenoBanue 3aBUCHMOCTH  MEXIY IapaMeTpaMu  COCTOSIHHS
pa3peKEHHOrO rasa.

Tema 2. Ocnoevl mepmoouHamMuKku



TepmoanHaMuyeckas cucreMa. BnayTtpennss JHEprus
TEPMOJUHAMUYECKONH CHUCTEMBI U CcrocoObl e€ m3meHeHus. KomudecTtBo
TEIUVIOThl U pabora. BHYTpeHHss SHeprus OAHOATOMHOIO HJCAIBHOIO
ra3za. Buzpl Teruionepeaadn: TeIIONPOBOHOCTh, KOHBEKIIMS, U3TyUEHHUE.
VYnenpHas TEIIOEMKOCTh BemiecTBa. KoOJIW4YecTBO  TEIUIOTHI  PHU
TeIIonepeaaye.

[Toustue 006  ammabatHOM  mpomecce.  IlepBblii  3akoH
TEPMOJMHAMUKHU. [IpuMeHeHue mepBOro 3aKOHa TEPMOJUHAMUKH K
uzonpoueccam. ['padpuueckas nnteprnperanus padoTs rasa.

Bropoii 3akoH TepMoaumHamuku. HeoOpaTumMocTh NIpOLIECCOB B
IIPUPOJIE.

TennoBele mamuHbl. [IpUHUOMNBL AEHCTBUS TEIJIOBBIX MAIIIMH.
[IpeoOpa3oBanus »HEpruM B TEIUIOBBIX MamuHax. KoadduuueHnt
IIOJIE3HOrO  AeiCcTBUA TemoBoM MamuHbel. [lukn Kapao wu  ero
KOO(DPUITMEHT TMONE3HOTO JCUCTBUSA. DKOJOTHYECKHE  TPOOIEMBI
TEIUIODHEPTETUKH.

TexHnuecKue yCcTpoNCTBA U MPAKTUYECKOE IPUMEHEHHUE: JBUTATEND
BHYTPEHHEI 0 CrOpaHusl, ObITOBON XOJIOMIBHUK, KOHTULIMOHED.

Jlemoncmpayuu

M3MmeHeHrne BHYTPEHHEH SHEPTUU Teja MPH COBEPIICHUH PabOTHI:
BbUIET MNpoOKM U3 OyTBUIKM TIOA JCWCTBHEM CXKaTOro BO3/IyXa,
HarpeBaHue d¢upa B  JIATYHHOH  TpyOkKe  MmyTéM  TpEeHUS
(BUIIEOAEMOHCTpAITHA).

W3meHeHue BHYTpEHHEHl JHepruu (Temmeparypbl) Tejaa IpH
TeIIonepeaaye.

OmnbIT 110 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3TYIIHBIM
OTHHBOM).

Mopnenu mapoBoi TypOWHBI, ABUTaTENsl BHYTPEHHETO CTOpaHUS,
PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenpHOoN TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanun eéeuyecmea. Dazoevie nepexoovl

[lapoobpa3zoBanue u KoHAeHcanus. lcmapeHue u KuIEHUE.
AOcCoIOTHAs ¥ OTHOCUTEIbHAS BIAXHOCTh BO3Ayxa. HacklmeHHbIi map.
VYaenpHas Temnora mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpPaTyphbl
KHUIIEHUS OT JaBJICHHUSI.

Tsépnoe Teno. Kpucramnmueckue n amopdubie Terna. AHUZOTPOIHS
CBOWCTB KpHUCTaWIOB. JKunkue kpucramibl. COBpEMEHHBIE MaTEPHAIIbI.



[InaBnenre © KpuCTaUIM3alUs. YJIeIbHAas TEIJIOTAa IUJIaBJICHUS.
CyOmmmanmsi.

VYpaBHeHue TerIoBoro 6anaHca.

TexHuyeckue  yCTpoWCTBA W IMPAKTUYECKOE  MNPUMEHEHHE:
TUTPOMETP U TCUXPOMETP, KaJOpPUMETpP, TEXHOJOTUH TOJyUYEHUS
COBPEMEHHBIX MaTepuajgoB, B TOM UHCIIE HAHOMATEpUAIIOB, U
HaHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaOmronenne HarpeBaHus W IUIABJICHUS  KPUCTALIAYECKOTO
BEILIECTBA.

JleMoHcTpanust KpuCTasioB.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

N3mepenne 0THOCUTEIBLHON BIIAYKHOCTH BO3AYXa.

Paszgea 4. dnekrpoanHamuka

Tema 1. Inekmpocmamuxa

DNeKTpu3anmsi  TeJl.  JJEKTpu4yeckurd  3apan. JBa  Buga
AJIEKTPUYECKUX 3apsiAoB. [[pOBOTHUKH, TUINEKTPUKH U TTOJTYTIPOBOJHUKHU.
3aKOH COXpaHEHUS ANEKTPUUECKOTr0 3apsa.

B3aumogeiicteue  3apsiios. 3akon  Kynona. ToueuyHbId
ANEKTPUYECKUN  3apsia.  OIEeKTpudyeckoe mnoje.  Hanpsk€HHOCTH
3neKTpu4YecKoro noss. [I[puHuun Cynepno3uiuy 3JIEKTPUYECKUX TTOJEH.
JIvHMM HanPsSHKEHHOCTH SJIEKTPUYECKOTO TOJIS.

PabGora cun snexkrpoctarnueckoro mnons. [lorennuman. PasHocTh
MNOTEHUUAIOB. [I[pOBOTHUKY U TUDJIEKTPUKU B AJIEKTPOCTATUUECKOM IIOJIE.
JlusnexkTpuyeckas MpOHULIAEMOCTb.

OnekTpoéMKOcTh.  KoHaeHcaTop.  DHEKTPOEMKOCTh  IJIOCKOTO
KOHJEHCATOpA. DHEPrus 3apsKEHHOTO KOHJIEHCATOPa.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
AJIEKTPOCKOIL, JIEKTPOMETP, AJIEKTPOCTATUUECKAsl 3aluTa, 3a3€MIICHUE
AIIEKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBINA ammapaT, CTPYWHBIH
MIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBrE HA3IEKTPU30BAHHBIX TEI.



DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTHYECKas 3alIUTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH  IUIOCKOTO  KOHJIEHCATopa  OT
IUIONIAA IUIACTUH, PACCTOSHUA MEXIYy HUMH W JUAJICKTPUUYECKON
ITPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuveckuit mox. Toxu é paziuunvix
cpeoax

OJEKTPUYECKUM TOK. YCJOBUSA CYIIECTBOBAHUS JIIEKTPUUYECKOTO
tToka. Mctounnku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsikenune. 3akon OMa 1114 ydacTKa LEIu.

DIJIEKTPUYECKOE  COINPOTUBJICHUE.  Y]IEIBHOE  CONPOTUBIICHUE
BelecTBa. llocnenoBarenpHoe, napajuieabHOE, CMEIIAHHOE COEIUHEHUE
IIPOBOJIHUKOB.

Pabota snektpuyeckoro toka. 3akoH J[xoyns—Jlena. MouHocTh
AIEKTPAYECKOTO TOKA.

DIIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE CONMPOTUBIICHUE NCTOYHUKA
Toka. 3akoH OMa nJis TMOJHOW (3aMKHYTOM) SJIEKTPUYECKON IIEIu.
KopoTtkoe 3ambikanue.

DIIEKTPOHHAS MNPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh
CONPOTHUBJIEHUS METAIIOB OT TeMITepaTypsbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TonmympoBoHuku. COOCTBEHHass W TPUMECHAs MPOBOIAUMOCTD
MoMynpoBoAHUKOB. (CBolicTBa p-n-nepexona. llomynpoBogHuKOBBIE
prOOpPHI.

ONEKTPUYECKU TOK B pacTBOpaxX M paciulaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

OnekTpudyeckuii  ToK B razax.  (CaMOCTOSTENbHBIA  H
HECAMOCTOSTENbHBIN pa3psa. Momuus. [lnasma.

TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHECHHE:
aMIepmerp, BOJIBTMETD, peocrar, HMCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTesibHble MPUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETpP  COINPOTHUBIICHHS, BaKyyMHBIM JUOJA, TEPMHUCTOPbBI H
(hOTOPE3UCTOPHI, TTOTYITPOBOTHUKOBBINA U0, TAIbBAaHUKA.



Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT
JUTMHBI, IUIOIIAAH MOIIEPEYHOr0 CEYEHUA U MaTepUalIa.

CmemaHHOE COeTMHEHNE TPOBOJHUKOB.

[Ipamoe  u3MepeHHe  DNIEKTpOABMXKYyIIEHM  cuibl.  Koporkoe
3aMBIKaHHE TaJbBAHMYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO
COIIPOTHUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii 1 MpOBOAUMOCTh BO3/1yXa.

OOHOCTOPOHHSIS MPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3ydenune cMemaHHOro0 COEUHEHUS PE3UCTOPOB.

WN3mepeHne 5SIIEKTPOABMKYIIEW CHJIBI HMCTOYHHMKA TOKa M €ro
BHYTPEHHETO CONIPOTHUBIICHUS.

Habmtoienue snextpoiusa.

MexknpeaMeTHbIe CBSA3H

N3yuyenne kypca ¢usuku ©OazoBoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EH C
KypcamMu MaTeMaTHKH, OMOJIOTHH, XUMHHU, Teorpadru U TEXHOJIOTHH.

Meoicnpeomemnvle noHsamus, CBSI3aHHbIE C W3YYEHHEM METO/OB
HAy4yHOrO IO3HAHUS: SIBJICHHE, Hay4yHbIH (hakT, Turoresa, (pusmdeckas
BEJIMYMHA, 3aKOH, T€OpHsl, HAOIIOIEHUE, FKCIIEPUMEHT, MOJCIINPOBAHUE,
MOJIENb, U3BMEPEHUE.

Mamemamuxa: penieHUe CUCTEMbI YPABHEHUM, IMHEWHAsT HyHKIINS,
napaOosia, runep0oiyia, X rpaukd U CBOWMCTBA, TPUTOHOMETPUUECKHE
GyHKIIUM:  CHHYC, KOCHMHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HMX NPOEKLUWH HA OCH
KOOPAMHAT, CII0’KEHUE BEKTOPOB.

Buonocus: mexaHnueckoe IBUKEHUE B JKUBOM Mpupoae, nuddysus,
OCMOC, TEIJIOOOMEH JKHMBBIX OpraHu3MOB (BUIbl TeIUIONEpenayH,
TEIJIOBOE PABHOBECHE), DIIEKTPUUECKHE SIBJICHUS B )KUBOI MPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M
MOJIEKYJ, MOJIb BEUIIECTBA, MOJSApHAs Macca, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJI, )KUAKOCTEH U Ia30B, DJIEKTPUYECKUE CBOMCTBA METAILIOB,
AIEKTPOIUTUYECKAS JUCCOLMALINSA, FaJbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHUWE [BIKEHUH C HCIIOJIB30BAHUEM
MEXaHHM3MOB, Y4Y€T TPEHUS B TEXHUKE, MOIIIMITHUKHU, HCIOJb30BAHUE
3aKOHA COXpPAaHEHHUS UMITYJIbca B TEXHHUKE (pakeTa, BOJOMET U JIpyrue),
JBUTATEIb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOMUIBHUK, KOHJUIIMOHEP, TEXHOJOTHH TMOIYyUYECHHUS COBPEMEHHBIX
MaTepuajioB, B TOM 4YHCJIE HAHOMATEPUAJIOB, W HAHOTEXHOJOTHUH,
ANEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHUE 3JIEKTPONPUOOPOB, KCEPOKC,
CTpYHHBIH MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE puOOPHI,
AJIEKTPOOCBETUTEILHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Pa3znea 4. DinekTpoanHamMuka

Tema 3. Macnummnoe none. In1eKmpomMaczHUMHAA UHOYKYUA

[TocTostHHBIE MarHuThL. B3auMoaelcTBUE MOCTOSHHBIX MAarHUTOB.
MaruutHoe none. Bekrop marauTHOM — MHAYKUMU.  [IpuHnmn
CyNEpIO3UIIMM MATrHUTHBIX TMOJel. JIMHMM MarHUTHOM WHAYKIWH.
KaprrHa 1MHUI MarHUTHOW MHIYKIWHU TOJIS IOCTOSTHHBIX MarHUTOB.

MarsauTtHoe 1oJjie IPOBOJHUKA C TOKOM. KapTuHa ITMHUN MHIYKIUH
MAarHuTHOIO TOJI JUIMHHOTO MNPSMOr0 IPOBOJAHMKA W 3aMKHYTOIO
KOJIBLIEBOTO IIPOBOJHMKA, KATyIIKM C TOkoMm. OmblT Opcrena.
B3anmonenicTBrE MPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOZyJIb U HallpaBJICHUE.

Cuina JlopeHua, e€ MOAyJb U HallpaBlieHUE. J[BUKEHHE 3apsyKEHHOM
YaCTULIbI B OJHOPOJHOM MarHUTHOM nojie. Padota cuisl JlopeHua.

SBnenne  anexkTpomMarHuTHOM — wHAYKUMHA. [loTOk  BekTopa
MAarHATHOW WHAYKUWH. OJNEKTPOABWKYINAs CHJIA HMHAYKIUU. 3aKOH
AJIEKTPOMAarHuTHoi naaykuuu dapanes.

BuxpeBoe 3ieKTpHueckoe ToJie.  OJEKTPOABWXKYILNAsS  cuja
WHIYKIUN B IIPOBOJHHUKE, JBIKYIIEMCS MOCTYIIATEIBHO B OJHOPOJIHOM
MAarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHOyKTUBHOCTE. SIBJI€HME CAaMOMHIYKLWU. OJIEKTPOJABHKYILAS
CUJIa CAMOWHyKLIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.



TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHEHHE:

MMOCTOSIHHBIC MAarHuTBhlI, 3JIEKTPOMATrHUTBHI, 3JIEKTPOIBUTATEIb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS T1€Yb.
Jlemoncmpayuu
OnsIT Opcrena.

OTKJIIOHEHUE JIEKTPOHHOI'O ITyYKa MAarHUTHBIM ITOJIEM.

JInHMK MHAYKIIMY MarHUTHOTO TOJIS.

B3anmoneiictBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuia Amnepa.

JlerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJINTA.

SIBneHHE PEKTPOMATHUTHOW UHAYKIUH.

IIpasuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUJIbI MHAYKIMHM OT CKOPOCTH
M3MEHEHMs] MarHUTHOI'O ITIOTOKA.

SIBneHne CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3ydenne MarHuTHOIO I10JIA KaTYIIKU C TOKOM.

Hccenenoanue n1eMCTBUs MOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMarHUTHON UHIYKLIAHU.

Pa3nen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u I1eKmMpoOMAZHUMHbIE KOJ1€0AHUA

KonebartenbHas cucrema. CBOOOAHBIE MEXaHUYECKUE KOJIEeOaHUS.
['apmonnueckue konebanus. llepuon, wactora, ammuryga u (asa
koneOanmii. [lpyxwHHBIA MasSTHUK. MaTeMaTHYECKU  MAasSTHHK.
VYpaBHeHne rapMoHHUYecKHX KoneOanuil. [IpeBpamienue sHepruu mpu
rapMOHHYECKUX KOJICOaHUSIX.

KoneOarenbubiii  koHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHbBIE
KojeOaHusi B HJICATbHOM KOJeOATeIhHOM KOHTYpe. AHAJOTHS MEXITY
MEXaHWMYECKUMU H JJIEKTPOMArHUTHBIMU  KoneOaHmsiMu. Dopmyra
TomcoHa. 3aKOH COXpaHEHHsS PHEPIHMU B HUJACATBLHOM KoJjieOaTeIbHOM

KOHTYpE.
[IpencraBnenre o 3aryxawlux KojieOaHUsX. BbIHyXIeHHbIE
MEXaHUYECKUe KOJICOaHMUSI. Pe3onanc. BrinyxaeHnbIe

AIIEKTPOMATHUTHBIE KOJIEOaHNUA.

IlepemennsbI TOK. CUHYCOUIAIBHBIA TEPEMEHHBIN TOK. MOITHOCTB
IIEPEMEHHOT0 TOKA. AMIUIMTYJHOE U JIEHCTBYIOIIEE 3HAYEHUE CHUJIIBI TOKA
Y HaIIpSDKECHUS.



Tpanchopmarop. I[IpomsBoacTBo, mepemadya W TOTPEOJICHHE
ANEKTPUYECKON JHEPTUM. OJKOJIOTHYECKHE PHUCKH NPH IPOU3BOJCTBE
anekTposHepruu. KynabTypa  UCHONB30BAHUS  BJIEKTPOIHEPIMU B
[IOBCEIHEBHOM KU3HU.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHE:
AJIEKTPUYECKUN 3BOHOK, TE€HEpaTop MEPEMEHHOIO0 TOKa, JIMHUU
3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KosieOaTeIbHON cUCTEMbl (TIPYKUHHBIHI
WM MaTeMaTUYECKUN MasiTHUK).

Ha6nronenue 3aTyXarommx KoJaecOaHmii.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOJCOaAHUH.

Habmronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuwinorpaMmbl  (3aBUCUMOCTH CUJIBI TOKAa W HANPSDHKEHUS OT
BPEMEHH) JJI 3JI€KTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc 1mpu  mociienoBaTENbHOM — COCAUMHEHUM  PE3UCTOPA,
KaTyIIKX MHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb IMHUY 3JIEKTPOIEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnepoBanue 3aBUCMMOCTH MEPHOJA MaJbIX KojieOaHUM Ipy3a Ha
HUTH OT JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanue mepeMEHHOr0 TOKa B LENHA W3 IIOCIEIOBATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, YCIOBHSL pacnpoctpaHenus. [lepuog.
CkopocTh  pacnpocTpaHeHus W JivHA BOJIHBL —llomepeunsie u
MIPOIOJIbHBIC BOTHBL. MIHTEpdepeHITnsa 1 TudpaKIus MeXaHHISCKUX BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Bricota ToHa. TeMOp
3ByKa.

DJIEKTPOMarHUTHBIE BOJIHBI. YcnoBus M3IIYyYEHUS
BJICKTPOMAarHUTHBIX BOJIH. B3anmHuast opueHrtanust BektopoB E, B, V B
AJIEKTPOMArHuTHOM  BojHE. (CBOMCTBAa  AJIEKTPOMArHUTHBIX  BOJIH:
OTpa)k€HUE, MPETOMIICHHE, MOJspU3anus, AUPpaKuus, UHTEpPEepeHIus.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMAarHUTHBIX BOJIH. [[puMeHeHHe IeKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHUMNBI paTIUOCBA3U U TENEBUICHUA. Pagnonokanusi.



DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbL.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPUMEHECHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE H
MEJUIIMHE, pajap, PaJAuONpPUEMHUK, TEJIEBU30P, aHTEHHA, TenedoH,
CBY-neus.

Jlemoncmpayuu

OOpazoBaHne M pacIpOCTPAaHEHHE TOMEPEUHbIX M MPOAOIHHBIX
BOJIH.

KoneOmnromieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienne oTpaskeHus U MpeJoMIICHUS] MEXaHUIECKIX BOJIH.

Habmonenue natepdepeHnny u Aupakiini MEXaHMIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C
aMIUTUTYION U 4aCTOTON KOJICOAHMIA.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPaXXKEHUE,
peoMIICHHUE, TTOJSIpU3ans, JUPPAKIHs, UHTEPPEPEHITHUS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeHOE pacnpOCTPaHEHHUE CBETA
B OJTHOpOAHOM cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHBl OTpaxkeHusi cBera. I[loctpoeHue
M300pakKeHHI B INIOCKOM 3€pKaJie.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUSI CBETa. AOCOIIOTHBIM
nokazarenp  mOpeinomieHus.  IlonHoe — BHYTpEHHEE  OTpaKECHHE.
[IpenenpHBIN yroa NOJHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CloxHbI cocTaB 0enoro cseta. LBerT.

Cobuparouye u paccenBaromiue JuH3bl. ToHKas auH3a. DOKycHOE
paccTossHME M ONTHYECKas Cuia TOHKOW JH3bl. [locTpoeHue
M300paKeHU B COOMpAIOMUX M paccemBaromux JmH3aX. Ddopmyna
TOHKOM JIMH3BI. Y BEJIMUCHHE, JaBaEMOe JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass onrtuka. Uutepdepenums  cBera.  KorepeHTHble
WMCTOYHHUKHU. YCJIOBHUS HaOMIOJCHUS MaKCUMyMOB U MHHHUMYMOB B
UHTEpHEPCHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus  cBeta.  udpakuuvonnas  pemérka.  YcioBHe
HaOJIIOICHUS TJIaBHBIX MAaKCUMYMOB MPU MAJ€HUU MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIIUMOHHYIO PEIIETKY.

[Tonmapu3zanus cBera.



Texaudeckue yCTpOWCTBA W TMPAKTHYECKOE IMPUMCHCHHE: OYKH,
nyma, (oToanmapar, MPOSKIMOHHBINA amnmapar, MUKPOCKOI, TEJIECKOII,
BOJIOKOHHAsI ONITHKA, TU(PAKIIMOHHAS PeIIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacrpocTpaHeHHe, OTPAKCHHUE W TPEITIOMIICHHE
cBeta. OnTudeckue mpudophL.

[TomHOE BHYTpEeHHEE OTpakeHHe. Mojeb CBETOBO/IA.

HccnenoBanue cBONCTB M300paKeHUHN B JTMH3aX.

Mojenn MUKpOCKoOTIa, TeJIeCKOTa.

Hab6nronenue naTepdepeHnmnm cpeTa.

Hab6nronenue nudpaxiuum ceera.

Habmronenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydenue ciekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

Ha6nronenue nonspusamnum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3mepeHue mokazarens npeaoMICHUs CTeKIIa.

HccnenoBanue cBONCTB N300paKeHUHN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3zpnes 6. OCHOBBI CIeUAJIBLHON TEOPUU OTHOCUTEJIbHOCTH
I'paHnLBl PUMEHMMOCTH KJIACCHYECKOM MeXaHWKHU. IlocTynmatsl
CHEUUAIbHOM TEOPUM OTHOCUTEJIBHOCTU: WHBAPUAHTHOCTH MOIYJI
CKOPOCTH CBE€Ta B BAKyyMe€, IPUHLUIT OTHOCUTEIbHOCTH DUHIITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU H
COKpAILIEHUE JIJTUHBIL.
OHeprus 1 UMIYJIbC PEISITUBUCTCKON YACTULIBL.
CBs13p Macchl C 3HEPrUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHULIBIL.
DHEprus MmoKosl.

Paszpnes 7. KBantoBasi pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBs3u sHEPrUnu POTOHA C €T0 YaCTOTOM.
DHeprus 1 UMIyJbC (HOTOHA.

OtkpeiTe u uccienoBanue porodpdexra. Onsitel A. I'. Cronerosa.
3akonbsl (orodddekra. YpaBHeHue OuHmTEHHA 118 PoTodrddexTa.
«Kpacnas rpanuna» ¢porosddexra.

JlaBnenue ceeta. OnbiTel [1. H. JIeGenera.



XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPUMEHECHHE:
(dboTodMEeMEHT, POTOATUHK, COJTHEUHAsI OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE C IMHKOBOM IJTACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo GotodddexTa.

CBeTomuon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccesHuio o -
yactul. [lnmanerapnas monens aroma. Ilocrynatel bopa. M3mydenue n
norJomeHne (POTOHOB MpH Mepexo/ie aToMa ¢ OAHOTO YPOBHS YHEPTUU Ha
npyroi. Bunsl criektpoB. CHIEKTp YPOBHEUN SHEPIrUU aTOMa BOJIOPO/A.

BonnHoBbie cBolicTBa yactuil. Bonubl ne bpoiins. KopnyckymnsipHo-
BOJIHOBOM AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue  yCTpoWCTBA W IMPAKTUYECKOE  MNPUMEHEHHE:
CIEKTpalIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

Ha6nronenue muHEHYaToOro CrieKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CJIOKHOCTh CTPOEHUS sapa.
OtkpbiTue pamnoakTuBHOCTH. OnbIThl Pesepdopaa mo ompeaesieHuro
coCcTaBa paauoakTHBHOTO m3nydeHus. CoiicTBa anbda-, 6eTa-, TamMmma-
n3iny4yeHus. BausiHue palnuOaKTUBHOCTH HA KUBBIE OPraHU3MBI.

OtkpbiTHe TpoTOHa U HedUTpoHa. HykioHHas Mozens sapa
I'eiizenbepra—Banenko. 3apsaya sapa. MaccoBoe unciio sjpa. M30Torbl.

Anbda-pacnag. OJEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacma.
I"'amMma-u3nyuenue. 3akoH paIuOAKTUBHOIO pacnaja.

DHeprus CBsi3U HYKJIOHOB B sipe. SnepHbie cuiibl. JledekT macchl
anapa.

SAnepHble peakuuu. /lenenue u cCUHTE3 A1€p.



Anepubiii  peaktop. Tepmosnepnsiii cunre3. I[IpoOiembl U
MEPCHEKTUBBI SIAEPHOM DHEPIETUKU. IJKOJOTUUECKUE ACIEKTHI SIACPHOU
DHEPIETHUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

MeTop! HAOJFOACHHS M PETUCTPAIMH dJIEMEHTAPHBIX YaCTHIL.

dyHIaMEeHTAIbHBIE  B3aUMOJCUCTBHUSA. EAMHCTBO  (U3UYECKOM
KapTUHBI MUPA.

TexHuueckue yCTpOMCTBA U IIPAKTUUYECKOE IIPUMEHEHUE: JO3UMETD,
kamepa BuiibcoHa, siiepHbIi peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMMHU M aCTPOPUZNKH

Otanbl pa3BATHS aCTpOHOMHMHM. lIpukitamHoe 1 MUPOBO33pEHUYECKOE
3Ha4YeHUE aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3ABI, IUIAHETHI, UX
BUJIIMOE JIBUKECHUE.

ConHeuHas cucrema.

Connue. ConHeunass akTuBHOCTh. Mcrtounuk sHeprun ConHua u
3BE30.  3BE3BI, MX  OCHOBHBIE  XapaKTepUCTHUKH. Jlmarpamma
«CIEKTPAJIBHBIA ~ KJIACC ~ —  CBETUMOCTB».  3BE3IBl  IJIABHOU
IIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» IS 3BE3[
[JIaBHOW  MOCJIENOBATEIbHOCTU.  BHYTpeHHEe  CTpOEHHE  3BE3L.
CoBpemeHHBIE TPEACTABIICHUS O MPOUCXO0XKACHUH U dBoMonny ConHua n
3BE3/1. DTaIbl )KU3HU 3BE3].

Mueunbii Ilyte — Hama ['anaktuka. Ilojio)keHHWE W JIBUYKECHUE
Conmnna B l'amaktmke. Tunmbl ranakThk. PaguorasakTiku W KBas3apsbl.
YEpHbIe NbIPHI B A/Ipax ralaKTHUK.

Bcenennas. Pacuupenne Bceenennoii. 3akon Xa66ma. Pazberanue
raslakTuk. Teopus boapmioro B3peiBa. PennkTroBoe H3nydeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HaGmionenuss HEBOOPYKEHHBIM  TJ1a30M € UCHOJIB30BAaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUH AJI ONPEAENICHUs MOJIOKEHHUS HEOECHBIX



OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi (CeBepHOro
MTOJTYIIAPUA U SIPKUE 3BE3/BL.

Hab6nronenus B Teneckon Jlynsl, minanet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Ponb ¢u3vku u acTpOHOMUHM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH chepax AesITeIbHOCTH YeI0BeKa, POJIb U MECTO
(GU3MKN ¥ aCTPOHOMHHU B COBPEMEHHOW HAy4YHOW KapTHMHE MHpPA, POJIb
¢u3nueckoil Teopun B (POPMHUPOBAHUU TPEACTABICHUN O (PU3NYECKON
KapTUHE MHUpa, MeCTO (U3MUECKOW KApTUHBI MHpa B OOIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenne kypca ¢usuku ©Oa3zoBoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBHBIX MEXKIIPEIMETHBIX CBA3EH C
KypcaMu MaTE€MaTUKH, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nouamus, CBSI3aHHBIE C H3YYEHHEM METOJIOB
HAyYHOTO TO3HAHUS: SBJICHHE, Hay4YHBIA (hakT, TUIOTe3a, (pusmueckas
BEJIMYMHA, 3aKOH, TEOpHsl, HAOII0ACHUE, FKCIIEPUMEHT, MOJIEIUPOBAHHE,
MOJIE/b, U3MEPEHHUE.

Mamemamuxa: peuienue CHUCTEMBI YPaBHEHU,
TPUTOHOMETPUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'EHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M UX ITPOCKIIMU HA
OCH KOOpAMHAT, CJIOKEHHE BEKTOPOB, IIPOM3BOJIHBIC 3JIEMEHTAPHBIX
GyHKIMA, TPU3HAKU TOA00MS TPEYrOJbHUKOB, OIpPEACIICHUE ITUIONIaau
IJI0CKUX uryp u o0bEma Tel.

buonocusn:  snexkrpuueckue — SABIEHHS B KMBOW  IIPUPOJIE,
KoJieOaTeNbHbIE JIBIKEHUSI B JKMBOM MPUPOJE, ONTUYECKUE SIBJICHUS B
YKABOM NIPUPOJE, ACUCTBUE PAIUALMU HA )KUBbIC OPraHU3MBL.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsA CTPYKTypa
TBEPABIX TEJ, MEXaHU3MBI OOpPa30BaHUSA KPHUCTAJUIMYECKON pEIIETKH,
CIIEKTpaJIbHBIN aHAJIM3.

l'eocpagusa: marHuTHBIC TIONIOCA 3EMJIH, 3QJIEKU MAarHUTHBIX Py,
(doTochEMKA 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHUM.

Texnonocus: TAHUY DNEKTpONIEpENAY, TEHEPATOP IEPEMEHHOTO TOKA,
ANEKTPOABUTATENb, WHAYKLUWOHHAs II€4b, paaap, paavuoNpUEMHUK,
TEJEBU30p, aHTeHHa, TenepoH, CBY-meub, MpPOEKIIMOHHBIN ammapar,
BOJIOKOHHAsI OIITHKA, COJTHEYHast OaTapesl.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
HOo ®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

OcBoenue yueOHOro mpeamera «@Pu3nMka» Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHus (0a30BBIM  YpPOBEHb) JOJDKHO OOECHEUYUTH
JTOCTIKCHUE CIAEAYIOMNX JTUIHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB.

JIMYHOCTHBLIE PE3YJIBTATBI

JIMIHOCTHBIE PE3yNIbTaThl OCBOCHUS yIeOHOTO mpeameTa « Du3mKay
JOJKHBI ~ OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBAaThCSA C(HOOPMUPOBAHHOW BHYTPEHHEU MO3UILIMEN JTUYHOCTH,
CUCTEMOW IICHHOCTHBIX OPHUEHTAlUi, TO3UTUBHBIX BHYTPEHHHX
yOexIeHUH, COOTBETCTBYIOIIHNX TPaaULIMOHHBIM LHEHHOCTSIM
POCCHICKOTO OOIIEecTBa, pacIIMPEHUE >KU3HEHHOTO OTBITa W OIbITa
NEATeIbHOCTH B MPOLIECCE peaii3alldd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIHHOMN AESATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKITAHCKON TMO3ZUIIMU OO0YyYaloIIerocs: Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOTO O0IIECTBa;

MIPUHATHE TPATUIMOHHBIX OOIIEYEITOBEUSCKUX TYMAaHUCTHICCKUX H
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBbHOCTh B HHTEpECax
IPpOXJAHCKOTO  OOIIEeCTBa, Y4YyacTBOBaTb B CaMOYIPaBJICHUU B
00pa3oBaTeIbHON OpraHU3aluu;

YMEHHE B3aUMOJICUCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMU B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMW NEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHPOBAHHOCTh POCCHUUCKONW TPAXKIAHCKOH WICHTHYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE  OTHOUIEHWE K T[OCYJapCTBEHHBIM  CHMBOJIaM,
JTOCTIKCHUSIM POCCUUCKHX YUEHBIX B 001aCTH (PU3UKHU M TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(OPMHPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHUSA,  ATHYECKOTO
MTOBEJICHUS;



CIIOCOOHOCTh OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
peIIeHUs, OPHEHTUPYSACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIC B JICITEIHBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY HAYIHOTO
TBOPYECTBA, MPUCYIIET0 PU3HUECKON HAYKE;

5) Tpy10BOI0 BOCIIMTAHMSI:

HHTEpeC K pa3nuvHbIM cepam mpodeCcCHOHATIBHONU IesSTEIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (U3WKON W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIM  BBIOOp  Oymymieil mpodeccun ©W  pearn30BBIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa3oBaHHUIO U caMOOOpPa30BaHUIO B
obnactu PU3NKK HA MPOTSHKEHUH BCEH KU3HMU;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMHPOBAHHOCTh  JKOJOTHYECKOH  KYJIBTYpPHI,  OCO3HAHHE
rI00aJIBLHOTO XapaKTepa SKOJIOTHYECKUX ITPoOIIeM;

IJIJAHUPOBAHKME U OCYIIECTBICHUE JICMCTBUM B OKPYXKaIOIICH cpeje
Ha OCHOBE 3HAHUS 11eJIEH YCTOMYHNBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIipeHue OIIBITA NEATCIIbHOCTH HKOJIOTHUECKOM
HaIPaBJICHHOCTH Ha OCHOBE UMEIONIUXCS 3HAHUH 110 (hH3HKE;

7) IEHHOCTH HAYYHOI'0 NMO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUA, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (DU3NICCKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JEATeITbHOCTH, TOTOBHOCTH B
mporiecce  M3yYeHUs]  (PUBMKA — OCYIIECTBJISATH  IMPOCKTHYHO  H
HCCIIeIOBATEIIbCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeHCTBUS
ba3oBble JJoruyeckue JeiicTBUA:
CaMOCTOSITeNIbHO (POPMYJIHUPOBATh M aKTyallU3UPOBaTh MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENN ICITEIbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU
X JIOCTHKCHMUS,
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX
(hUBUYECKUX SIBICHUSX;



pa3pabaThiBaTh IUJIaH pEIICHUS MPOOJIEMBI C YYETOM aHaIM3a
HMMEIOIIUXCSI MAaTEPUATIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JIESTEIbHOCTh, OLICHUBATh COOTBETCTBUE
pPE3yJbTATOB LIEJSIM, OLICHUBATH PUCKHU MOCIEACTBUM I€SITENBHOCTH;

KOOPJIMHUPOBATh W BBHINIOJHATH PabOTy B YCIOBHSAX peajIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATHUBHOE MBIIUICHUE MPU PEIICHUH >KU3HEHHBIX
npoOJem.
ba3zoBble ucciaeaoBare/ibCKue 1eCTBUA:

BJIQJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOYEBBIMU TOHSATUSIMU U
MeToJaMU (PU3NUECKON HAYKH;

BIIAJICTh HABBIKAMHM y4eOHO-UCCIEOBATEIIbCKOM U  MPOEKTHOM
JESATENbHOCTH B 00MacTh (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TIOMCKY METOJOB pelieHuss 3ajad (U3UUeCcKOro
COJICp>KaHMsl, TPUMEHECHHIO Pa3JIMYHBIX METOJ/IOB MMO3HAHUS,

BJIQJICTh BUIAMU JICSITEIHLHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpETAlNK, TMPeoOpa3OBaHUI0 W MPUMEHEHHIO B  Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YHCII€ MPU CO3JaHUM YUYEOHBIX NMPOEKTOB B
o0nacTu GU3HKY;

BBISBJISITh MPUUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3UPOBaTh
3a/1a4y, BBIJIBUTAaTh TUIOTE3y €€ pEIIeHUs, HAXOAUTh apryMEHThI IS
JIOKa3aTeIbCTBA CBOUX YTBEPIKICHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH
pelieHus;

aHaJM3UPOBATh MOJIYUYCHHBIC B XOJ€ PEIICHUS 3a7a4l PE3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX yCJIOBUSIX;

CTaBUTb U (opmynupoBaTh  COOCTBEHHBIE  3aJaud B
00pa30oBaTENbHOMN ESATEILHOCTH, B TOM YUCIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, OIICHUBAaTh MPUOOPETEHHBIN
OTIBIT;

YMETh MEPEHOCUTh 3HAHUS MO (U3MKE B MPAKTHYECKYIO 00JIaCTh
KU3HEAECATEIbHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpeJjaraTh OPUTHMHAIbHBIE MOAXOILI U
pelieHus;

CTaBUThb MPOOJIEMbl W 3a/Jaud, JOMYCKAloUue ajJbTEepPHATUBHBIC
peuieHus.

Pabora ¢ unpopmaunmeii:



BJIAJETh HaBbIKAMHM IOJy4YeHUS HUHPOpMaUud (PU3HYECKOTO
COoepKaHUsl U3 HCTOYHUKOB  pPa3HBIX THUIOB, CAMOCTOSATEIBHO
OCYLIECTBJIATh IIOWUCK, AHAJIW3, CUCTEMATU3alUI0 W HWHTEPIPETALHUIO
MH($OpMalLlUU pa3INYHBIX BUA0B U (OPM IPEICTABICHUS;

OILICHMBAThH JOCTOBEPHOCTh HH(OpMALIHH;

MCIIONIb30BaTh CPE/ICTBA MH(OPMALIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM B  PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 3a/Jad C COONIIOJIEHHEM TpeOOBaHUN 3SPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHMEHBI, PECypCcOCOEpEeKEHUs, IMPaBOBBIX U
ATHYECKUX HOPM, HOpM MH(OPMAIIMOHHON OE€30MMacCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COACPKAHMA B  PA3IAYHBIX
¢dopMarax ¢ y4€ToM HazHA4eHHMs MHQOpPMAIMM U LIEJIEBOM ayIUTOPHH,
BbIOMpAsi ONTUMANIbHYIO (HOPMY IIPEICTABICHUS U BU3YyaIU3aIUH.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:

OCYILIECTBJISIT, OOIIEHUWE HAa YpOKaxX (PU3MKK M BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYallMd U CMSTr4aTh
KOH(DJIUKTHI;

pa3BEPHYTO U JIOTUYHO HU3Jarath CBOI TOYKY 3pEHHUSI C
HCIIOJIB30BaHUEM SI3bIKOBBIX CPEJICTB;

MMOHMMAaTh W  UCIHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHJUBUTyaIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C Y4ETOM
00X MHTEPECOB U BO3MOXKHOCTEH KaK10I0 WIEHA KOJUJIEKTHBA,

MPUHUMATh 1I€JId COBMECTHOM JIESITEIbHOCTH, OPraHU30BLIBATH U
KOODAMHUPOBATh JIEUCTBUA MO €€ JOCTH)KEHHUIO: COCTaBJATh IUIAH
JNEUCTBUM, paclpedcysaTb pOJM C YYETOM MHEHHM YYaCTHUKOB,
00CYXIaTh Pe3ynbTaThl COBMECTHON paOOTHI;

OIICHMBAaTh Ka4eCTBO CBOETO BKJIaJa M KaXJOro y4acTHUKA
KOMaH/Ibl B OOIIMI1 pe3yJbTaT O pa3padOTaAHHBIM KPUTEPHUSIM;

Mpeuiaratb HOBbIE IIPOEKTHI, OLIEHUBATh UJIECHU C TO3ULIMN HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh ~ MO3UTUBHOE  CTPATETUYECKOE  IIOBEJICHUE B
Pa3IUYHBIX CHUTYaIlUsSX, MPOSBISATH TBOPUYECTBO M BOOOpakeHHE, OBITH
MHUIIMATUBHBIM.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEC YUeOHbIE 1elCTBUS



Camoopranusanmus:

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIEATENBHOCTD B
oOnactu (U3MKKM W aCTPOHOMMHM, BBISABIATH HPOOJIEMBI, CTaBUTh U
(dbopMynnpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJATh IUIAH PEIIEHUS PACYETHBIX H
KaueCTBEHHBIX 3a/lay, IUIaH BBITIOJHEHUS TMPAKTUYECKOW pabdoThl ¢
YIETOM HMMEIOIIUXCS  PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
[IPEANIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsIM;

paclIMpATh pPAMKM Y4YeOHOro MpeaMeTra Ha OCHOBE JIMYHBIX
MIPEANOYTEHUM;

JieJlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHHUBATh PUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO UM TIPOSBICHHUIO DJPYAWUIAUA B
o0nactu (HU3UKH, TOCTOSHHO TIOBBIIATH CBOW OOpa30BaTENIbHBIA H
KYJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJILHBIN HHTEJJICKT:

NaBaThb OIIEHKY HOBBIM CHUTyalldsiM, BHOCHUTb KOPPEKTHBBI B
NEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LEIISM;

BJIQJICTh HAaBbIKAMU ITO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAaHHS
COBEPIIAEMBIX JIEHCTBUI U MBICIUTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

MCIIONb30BaTh MPHUEMBI peIeKCHH ISl OLIEHKH CHUTYAIlHH, BHIOOpa
BEPHOT'0 PELICHUS;

YMETh OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHHUMATh PELIECHUS IO
UX CHW)KCHHIO;

NpUHUMATh MOTHBBI W apryMeHThl JPYrMX T@IpU aHAIU3e
PE3yJbTaTOB ESATENBHOCTH;

IPUHUMATH Ce0sl, MOHUMAsi CBOU HEIOCTATKU U JOCTOMHCTBA,

MPUHUMAaTh MOTUBBI W aApPryMEHThl JIpyTHMX T@pU aHAIW3E
PE3yNbTATOB JEATEIBHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIMNOKH.

B nmpomecce IOOCTMKEHHsS JUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS
porpaMMbl Mo (pU3MKEe Ui YpOBHS CPEAHEro OO0IIero oOpa3oBaHUs y
OoOy4aroluXcsi ~ COBEPIICHCTBYETCS ~ AMOLMOHAJIBHBIM  MHTEJUIEKT,
npearnoararonii cOpMUPOBAHHOCTB!



CaMOCO3HAHUS, BKJIIOYAIOIMIETO CIOCOOHOCTh MOHUMATh CBOE
OMOITMOHAILHOE  COCTOSHWE,  BHJCTh  HANpaBICHUS  Pa3BUTHUSA
COOCTBEHHOW AMOITMOHAIILHOM c(hephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBAHUs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHWE, CIIOCOOHOCTh
aJanTHPOBATHCS K YMOITMOHAIBHBIM U3MEHEHUSM U MPOSBIISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHUBAIH, BKIIFOUYAIOIIEH CTPEMIICHHUE K JOCTUKEHUIO
eI MU yCHexXy, ONTUMH3M, HHHUIIMATUBHOCTh, YMEHHUE JECHCTBOBATh
HCXOJIS U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKIIFOYAIOMICH CIOCOOHOCTh TMOHMMATh 3MOIIMOHATIBHOE
COCTOSIHUE JPYTUX, YYUTBHIBATH €r0 MPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATH
OTHOIICHUSI C JPYTUMH JIOJbMH, 3a00THTHCS, TPOSBIATH WHTEPEC H
paspemniatb KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenus B 10 Kjacce npeIMETHbIE pPe3yJbTaThl Ha
0a30BOM  ypOBHE [OJDKHBI  OTpakatb  C(OPMUPOBAHHOCTH Yy
o0y4Jaronuxcst yMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojdb M MeCTO (QU3UKU B
(GhOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKM M TEXHOJIOTHM, B MPAKTUYECKON NEATEIbHOCTH
JIIOJICH;

YUUTHIBATh TPAHUIBl TMPUMEHEHHUS HM3YYCHHBIX (U3UUYECKUX
MOJENEN: MaTepuaibHasg TOYKA, HWHEpPUUAIbHASI CHCTEMA OTCUETa,
a0COIOTHO TBEPJOE TEJIO, WACAIBHBIA Ta3, MOJACINA CTPOSHHUS Ta30B,
KUJIKOCTEWM W TBEPABIX TEJ, TOYEYHBIM DJJIEKTPUUECKUW 3apsAl NpH
penieHn pU3NIeCcKuX 3aj1ay;

pacno3HaBaTh (GU3HUECKHUE SBIEHUS (ITPOLIECCHl) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETHUYECKON TEOpUU
CTPOCHHMSI  BEIIECTBA M JJICKTPOJUHAMHUKU:  PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE, CBOOOHOE MajJeHUE Ted,
JIBUKEHUE 10 OKPYXHOCTH, WHEPIUS, B3auMojeiicTBue tel, nuddysus,
OpOYHOBCKOE JIBIDKEHHME, CTPOCHHME JKHUJIKOCTEH U TBEPABIX T,
M3MEHEHHE 00bEMa Tell MNpH HarpeBaHuM (OXJIAXKIECHUM), TEIUIOBOE



paBHOBECHE, MCIIAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3ALUA,
KUIICHUE, BJIAXHOCTH BO3/yXa, IOBBIINICHUE MABJICHHUS ra3a MOpU €ro
HArpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY IapaMeTpaMH COCTOSIHUS
rasa B M30IPOILECCax, AICKTPU3AMS TEJ, B3aUMOJICCTBUE 3aPsI0B;

ONHUCHIBATh MEXAHUYECKOE JBUKECHUE, HUCHONB3Yysl (PU3UUYECKUE
BEJIMYMHBL: KOOpPAWHATA, IYTh, IMEPEMEIICHUE, CKOPOCTb, YCKOPEHUE,
Macca Tena, Cuila, WMIYJIbC Tela, KUHETUYECKash  dJHEPTHUs,
MOTEHIIMAJIbHASL ~ DHEPrus, MeEXaHudeckas pabora, MeXaHHYeCKas
MOIITHOCTD; MPU ONHUCAHUHU TPABHIBHO TPAKTOBATh (PU3HUYCCKHA CMBICI
WCIIOJIb3yeMBIX BEIIMYWH, WX OOO3HAYCHHSI W EIWHUIIBI, HaXOIUTh
(GhOpMYyJTIBI, CBSA3BIBAIONIUE JAHHYIO (DH3WYECKYIO BEITUUYMHY C JAPYTUMH
BEJIMYMHAMU;

OIUCBHIBATh M3YUYCHHBIC TEIJIOBBIE CBOWMCTBA TEJI U TEIUIOBBIC
SBJICHUS, UCIONL3Yd (PU3MUECKHWe BEJIWYMHBI: JaBJICHHE Trasa,
TeMIIepaTypa, CPEAHSAd KMHETUYECKAs] SHEPTUsl XaOTUYECKOTO JIBUKECHUS
MOJIEKYJI, CPEAHEKBAIPATUYHASA CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEILIOTHI,
BHYTPEHHsISl dHEprus, padbora raza, Ko3h@HUIIMEHT IMOJIE3HOTO JIEHCTBUS
TEIJIOBOTO  JBUTATEJIsl; MPUA  OINKWCAHWUU  IPABWIBHO TPAKTOBATh
(U3MYECKUl CMBICT HCHOJB3YyeMbIX BEJIMYMH, WX OOO3HAUCHUSA U
CAVHUITBI, HAXOAWTHh (OPMYJBI, CBS3BIBAIOIINE MaHHYIO (HU3HUECKYIO
BEJIMYMHY C APYTHUMU BEJIUUMHAM;

OIUCBHIBATh HW3YYEHHBIE DSJICKTPUUYECCKHE CBOWMCTBA BEIIECTBA U
AIIEKTpUUYECKHUE SBJICHUS (ITPOIIECCHI), UCTIONB3Ys (DU3UUECKUE BEIIMUUHBI:
AJIEKTPUYECKUN 3apsifl, SJICKTPUUECKOE TOJIe, HANPSKEHHOCTh ITOJIA,
MOTECHIMAJNI, PAa3HOCTh MOTEHUHMAJOB; MPU ONWUCAHUW IPABUIBHO
TpakTOBaTh  (U3UYECKUH  CMBICI  HCIOJB3YEMBIX  BEIWYHH, UX
0003HAYEHUS U €IUHUIIBI; YKA3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(MBUYECKYIO BETMYHMHY C APYTHMH BEITHYUHAMH,

aHANMM3UPOBaTh (PU3WYECKUE TIPOLECCHl W SBIICHUS, HCIOJIB3YS
(bu3nyecKre 3aKOHBI U IMPUHIIUIIBL: 3aKOH BCEMHUPHOTro Tsarorenus, I, I u
III 3akonbl HprOTOHA, 3aKOH COXpPAHEHUSI MEXAHUYECKOM SHEPTUH, 3aKOH
COXpPaHEHHUS MMIIYJIbCA, MPUHIMUII CYNEPHO3ULINU CHJI, IPUHIUAI
PaBHOIIPAaBUSl  WMHEPIUAIBHBIX  CUCTEM  OTCYETa,  MOJEKYJSPHO-
KUHETUYECKYK) TEOPHUI0 CTPOECHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpEIHEM KHWHETUYECKOM DHHEPTHUU TEIUIOBOTO JBWXKCHHUS MOJIEKYJ C
a0COJIFOTHON TEMIIepaTypoi, MEPBbIA 3aKOH TEPMOJUHAMHMKH, 3aKOH
COXpaHEHMsI DJCKTPUUYECKOro 3apsiga, 3akoH Kynona, npu 3ToM



pasznyuath CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPOKECHHE U YCJIOBHS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHITUIIBI JCHCTBUSI MAaIMH, MPUOOPOB H
TEXHUYECKUX YCTPOMCTB;, pasiuyaTh YCIOBHS HX O€30IacCHOIO
HCIIOJIb30BAHMS B ITOBCEHEBHOM JKU3HU;

BBITIOJTHATh ~ DKCIIEPUMEHTHI TI0  HMCCIICIOBAHUIO  (DU3UICCKUX
SBJICHUW W TMPOIECCOB C MCIOJB30BAHUEM TIPSMBIX W KOCBEHHBIX
M3MEpPEHUH, MpU ATOM (PopMyaupoBaTh MpoOieMy/3ajady W THIIOTE3Y
y4eOHOro JKCIEpPUMEHTa, COOHMpaTh YCTAHOBKY U3 TIPEIIOKEHHOIO
000pyI0BaHUs, TPOBOIUTH OIBIT U ()OPMYITHPOBATH BHIBO/IBI,

OCYILIECTBJISITh TPSIMbIE W KOCBEHHBIE HU3MEpEHUs (PU3NUEeCKux
BEJIMYMH, TIPH STOM BBIOMpATh ONTUMAIBHBIM CIOCO0 HM3MEPECHHS H
HCTOJIb30BaTh U3BECTHBIC METO/AbI OLICHKHU MOTPEITHOCTEN U3MEPEHUI;

HCCIIeIOBAaTh 3aBUCHUMOCTH MEXKAY (PU3NUECKUMH BEIMUYUHAMHU C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUpOBaTh pe3yJbTaThl IMOJIYYEHHOW 3aBUCHUMOCTH
(U3MYECKUX BEIMYHMH B BHJIC TAOMWIl U TpadUKOB, ACIATh BHIBOIBI ITO
pe3yJibTaTaM UCCIIEIOBAHUS;

cobmoaaTh TMpaBwia OE30MACHOTO TpyJa NIpU  IPOBEICHUM
UCCIIEIOBaHUM B paMKax y4eOHOTrO  OKCIEpUMEHTa,  y4eOHO-
HCCIIEIOBATEIIBCKOM M TMPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
HM3MEPUTEIbHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS;

pemiaTh pacu€THBIE 3a/1a4M C IBHO 3aJaHHOMN (hM3UUECKON MOJICIIBIO,
UCTIONB3YsS (U3MYECKUE 3aKOHbI W MPUHIMIBI, HAa OCHOBE aHaIM3a
YCIIOBHS 3a7a9d BRIOMPATHh (DHU3UIECKYIO MOJECIb, BEIACIATh (PH3NUIECKUC
BEJIMYMHBI U (OPMysIbl, HEOOXOAMMBIE MJid €€ peIlIeHHs, MPOBOJUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYYEHHOTO 3HAYeHUs (HU3NIECKOM
BCJINYUHBI;

pemiaTh  KaueCTBEHHBIC  3a/laud:  BBICTpAWBaTh  JIOTUYECKHU
HENPOTUBOPEUMBYIO IIETIOYKY PACCYXKJICHUWA C OMOpOM Ha H3yUYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH B (PU3UYECCKUE SIBICHUS,

WCIIOJB30BaTh MPHU PEIICHUH YYEOHBIX 3aJlad  COBPEMEHHBIC
MH(QOPMAITMOHHBIE TEXHOJOTMM ISl TIOMCKA, CTPYKTYpPUPOBAHUS,
WHTEPNpPETAllMA W TPEACTaBICHUS Yy4eOHOM © HAYYHO-TIOMYJIIPHON
nHpOpMaIUU, MOJYYCHHON W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYCCKH
aHaJIM3UPOBATh MOJIy4aeMyI0 HHGOPMAIIUIO;



MPUBOIUTH IPUMEPHI BKJIa/la POCCUNCKHUX U 3apyOeKHBIX yUEHBIX-
GU3MKOB B pa3BUTHE HAYKH, OOBACHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN
KHU3HU Ul o0ecrieueHns 6€30MacHOCTH MpY OO0paleHHH ¢ TpruOopaMu
TEXHHYECKUMHU YCTPONCTBAMH, JIJIsl COXPAHEHUS 3I0POBbS U COOIIOICHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIEH Cpene;

paboTaTh B ITPyIMIE C BBIIOJHEHUEM PA3IMYHbBIX COIIMAIBHBIX POJIEH,
MJIAHUPOBATH PAOOTy TPYIIIBI, PAIMOHAIBHO PACTIPEACNISITh 00sI3aHHOCTH
U IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJI€KBATHO
OLICHMBATh BKJAJ KaXAOTO U3 YYACTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi poOIeMBbl.

K koHiy obOywyenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaxaTb  C(POPMUPOBAHHOCTH Y
0oOy4JaronmMxcsi yMEHUM:

JEMOHCTPUpPOBaTh Ha TMpPHUMEpPax poOdb U MecTo (u3uKu B
(GbOopMHUpPOBaHUM COBPEMEHHOW HAY4YHOM KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHM M TEXHOJOTHH, B NMPAKTUYECKON AESITEIbHOCTU
JHOZEH, HEeTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

VYUTHIBATh TPAHUIIBI TPUMCHEHHS HW3YYCHHBIX (PU3MUECKHUX
MOJENEN: TOYEUHBIM DJIEKTPUYECKUM 3apsl, Jyd CBETA, TOYECUHBIN
UCTOYHUK CBETA, J€pHAs MOJENIb aToMa, HyKJIOHHAsE MOJEJIb aTOMHOTO
s]ipa Mpu pelIeHU PU3NYECKUX 3a]1ay;

pacrno3HaBaTh GU3HUECKHUE SBICHUS (ITPOIECCHl) U OOBSICHITH UX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAHTOBOM  (PHU3MKU:
ANIEKTPUYECKass IPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHuTHOE JeNcTBUA TOKa, B3aUMOJICCTBHE MarHuTOB,
AIIEKTPOMArHUTHAS ~WHAYKLIMS, JEHCTBHE MArHUTHOTO TOJS Ha
OPOBOAHMK C TOKOM U JBIDKYIIMHCSA 3apsil, SJICKTPOMAarHUTHBIC
KojeOaHuss U BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpa)keHHUeE, NpejoMiIeHre, nHTepdepeHIus, Tudpakuus U NoIspu3anus
cBeTa, aucnepcus cBera, (oroanektpuueckuii 3ddext (boTodrddexr),
CBETOBOE [IaBJICHHE, BO3HMKHOBEHUE JIMHEHMYAaTOro CIEKTpa aroma
BOJIOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs! paIMOAKTUBHOCTb;

ONUCHIBATh HU3YYEHHbIE CBOMCTBAa BeElIECTBAa (AJIEKTPUUYECKUE,
MarHMTHbIE, OINTHUYECKHE, DJIEKTPUUYECKYIO MPOBOJAUMOCTb PA3IUYHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sABJIEHUS (TPOLECCHI), HCIOJIb3YSA
dbuznyeckue  BEMWYHMHBI:  DJCKTPUUECKUW  3apsi, cujga  TOKa,



ANEKTPUYECKOE HANPSHKEHUE, JIEKTPUYECKOE COINPOTUBIIEHUE, PA3HOCTH
MOTEHIMAJIOB, DJJIEKTPOABWXKYIlasg cuia, padoTa TOKAa, WHAYKIUA
MarHuTHOro noiisi, cuiaa Ammepa, cuna JlopeHua, WHAYKTUBHOCTh
KaTYyILIKW, DHEPrUs 3JIEKTPUYECKOTO M MAarHUTHOIO IIOJIEH, IEpUOi H
gacToTa KojeOaHui B KOJeOaTENbHOM KOHTYpeE, 3aps] W CHia TOKa B
MpoIecCe TapPMOHMYECKUX DIIEKTPOMATHUTHBIX KosieOaHWi, (oKycHOe
pacCTOSIHME M ONTHUYECKas Cuia JIMH3bI, NPU ONMCAHWM IPABUIBHO
TpakTOBaTh  (PU3WYECKUH  CMBICI  HCHOJB3YEMBIX  BEJIUYMH, UX
0003HaUYECHUS U €UHUIIBI, YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JaHHYIO
bu3MYECKyI0 BEIMUUHY C APYTUMHU BEIHUNHAMUY;

ONMUCBHIBATh M3YYECHHBIE KBAaHTOBBIC SIBJICHHS M  IIPOLIECCHI,
UCIOJIB3YS (PU3MUECKHE BEJIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPIUs U UMIIYJIbC (OTOHA, MEPHOL
[I0JIypaclana, JQHEPrus CBSA3U aTOMHBIX SEp, IPU ONKUCAHUU ITPABUIIBHO
TPaKkTOBaTh  (PU3MYECKUH CMBICH  HUCIOJB3YyEMbIX  BEJIMYMH, HX
0003HAYEHUS U €JIMHULIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIUE AAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JPYTMMM BEJIMYMHAMM, BBIYUCIATH 3HAUCHUE
(bu3NYECKOIl BETMUHNHBI;

aHaJIM3UpPOBaTh (PU3UUYECKUE TMPOLECCHl W SIBICHHUSA, HCIIONb3YS
dbuznueckne  3aKOHBI W TOPUHOUNBLE:  3ak0oH  OMa,  3aKOHBI
ITOCJIEA0BATEIBLHOIO U MAPAJUIEIbBHOTO COENUHEHMUS TPOBOJHUKOB, 3aKOH
Jlxoyna—JleHna, 3aKOH  DJIEKTPOMArHUTHOM  MHAYKLUHH,  3aKOH
IIPSMOJIMHEWHOIO PAacCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUs CBETA,
3aKOHBI MPEIOMJICHUS CBETa, ypaBHEeHUE DiHIITeHA 175 PoTodddexTa,
3aKOH COXPAaHEHHWsI DHEPIUM, 3aKOH COXPAaHEHWs MMITYJIbCa, 3aKOH
COXpPAaHEHMUA DJJIEKTPUYECKOTO 3apsfa, 3aKOH COXPAHEHUsS MacCOBOIO
yucia, Mnocrynarsl bopa, 3aKOH PaJuOaKkTUBHOIO pacmnaja, Mpyu 3TOM
paznuyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp@KEHUE U yCIOBUS (TPAHMIIBI, 00JIACTH) MPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOpPAa WHAYKLIHUM MATrHUTHOTO IIOJIA
IIPOBOJIHMKA C TOKOM, CHJIBI AMITepa U cuiibl JIopeHia;

CTPOMTb M OIKCHIBaTh H300pakKeHHE, CO3AaBAaEMOE IIJIOCKUM
3€pPKAJIOM, TOHKOU JINH30U;

BBITIONHATh  DKCHEPUMEHTHI 10  HWCCIEIOBAaHUIO  (U3MUECKUX
ABJICHUNA U IIPOLECCOB C MWCIOJIB30BAHUEM IIPSAMBIX U KOCBEHHBIX
U3MEpeHuil: npu 3ToM (OpMyIHpOBaTh NpoOieMy/3aadyy U THIOTE3Y
yu4eOHOro HKCIEPUMEHTa, COOUpATh YCTAHOBKY U3 IMPENJIOKEHHOTO
000pyI0BaHus, MPOBOIUTH OIBIT U (HOPMYIUPOBATH BHIBOIBI;



OCYILIECTBJISATh TpPSIMBbIE W KOCBEHHBIE HU3MEpEeHUs (PU3nUecKux
BEJIMYMH, TIPH OTOM BBIOMPATh ONTHMAIBHBIA CIIOCOO0 W3MEpPCHUS U
KCTOJIb30BaTh U3BECTHHIC METOAbI OLICHKHU MOTPEITHOCTEN U3MEPEHUI;

HCCIIe0BATh 3aBUCHMOCTH (bU3UIECKUX BCJIUYHH c
HCIIOJB30BaHUEM TMPSIMBIX HW3MEPEHUM: MpU HSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yJbTaThl IMOJIYYEHHOW 3aBUCUMOCTH
(U3UYECKUX BEIIMYWH B BHUJIE TAOJWIl U TpauKOB, JEIaTh BBHIBOABI IO
pe3yJibTaTaM UCCIICIOBAHNUS;

cobmoaaTh TMpaBwia OE30MACHOrO TpyJaa TP IMPOBEICHUM
UCCIIEIOBaHNM B paMKax y4eOHOTrO  JKCIEpUMEHTa,  y4eOHO-
WCCIIEIOBATEIIBCKOM M TPOEKTHOM JIESTEITBHOCTH C HCIOJIb30BAHUEM
HM3MEPUTEIbHBIX YCTPONCTB U JJa00paTOPHOTO 000PYA0BAHNS;

pemiaTh pacuéTHBIE 3a/1a41 C IBHO 3aJaHHON (hU3UUECKON MOJICIIBIO,
UCIIONB3YS (U3WYECKUE 3aKOHBI W IPUHIIMIIBI, HAa OCHOBE aHaIM3a
YCIIOBHS 3a7a9d BRIOMPATHh (DHU3UIECKYIO MOJECIb, BEIACIATH (DH3UUIECKUC
BEITMYUHBI U (HOPMYJIBI, HEOOXOAMMBIC Il €€ pelIeHUs, MPOBOIUTH
pacy€Thl U OLICHUBATh PEATBHOCTH MOJYYEHHOTO 3HAYeHUs (HU3NUECKOM
BEJIMUMHBI;

pellath ~ Ka4eCTBEHHBIC  3aJaud:  BBICTpaMBaTh  JIOTHYECKHU
HETIPOTUBOPEUYUBYIO 1IETIOYKY PACCYKJICHUH C OMOpOM Ha H3yUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3HUECKHE SBICHMUS;

WCIIOJB30BaTh MPHU PEIICHUH YYEOHBIX 3aJlad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJOTHH ISl TIOMCKa, CTPYKTYPHUPOBAHUS,
WHTEPIpPETAllMK W TPEACTaBICHUS Yy4eOHOM ©W HAYYHO-TIOMYJIIPHON
nHpOpMaIuY, MOJYYEHHON W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHaJIM3UPOBATh MOJIy4aeMyI0 HHGOPMAIIUIO;

OOBSICHATH MPUHIIMIBI ACHCTBHS MAIIMH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB, pa3nuuaTh YCIOBUS HMX OE30MacHOTO WCIIONh30BAHUS B
MOBCEHEBHOM JKU3HMU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCHMUCKUX M 3apyOCKHBIX yUEHBIX-
(DU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM
KU3HH I oOecrieueHuss 0€30MacHOCTH TpHu OOpaIeHu ¢ MpuoopaMu 1
TEXHUYECKUMH YCTPONUCTBAMHU, SISl COXPAHEHUS 30POBbsI U COOJTIOICHUS
HOPM SKOJIOTUYECKOT0 MOBEJICHUS B OKPYKaIOIIEH Cpeie;

paboTaTh B TPYIIIE C BHIMOJHECHUEM PA3TMYHBIX COMAIBHBIX POJICH,
IJIAHUPOBATH PaOOTy TPYIIIEI, PAIMOHAIBHO PACTIPEICISITh 00S3aHHOCTH



Y TUIAHUPOBATh JIESATEIBLHOCTh B HECTAHIAAPTHBIX CUTYyalUsAX, aJICKBATHO
OIICHMBAaTh BKJIAJ KaXJOr0 U3 YYAaCTHUKOB TPYIIbl B pEUICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
- KounyecTBO 4acoB
Ne AMMEHOBATIHE JuieKTpOHHBIE (LG poBbIe)
pa3iejioB U TeM KoHnTpoJbHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NporpaMMsl paboThI padoThI
Paznen 1. PUBUKA U METO/bl HAYYHOTI'O IIO3HAHUA
11 ®dusznka U METOJIbI ) 0 0 bu6mmoreka [{OK
’ HAaY4YHOT'O ITIO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunewaruia > 0 ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Junamuia 7 0 ! https://m.edsoo.ru/7f41bf72
3aKOoHBI Bu6 110K
nonImoTeka
2.3 COXpaHCHHA B 6 ! 0 https://m.edsoo.ru/7f41bf72
MEXaHUKe
Uroro no pazueny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA



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

OCHOBBI

31 MOJIEKYJISIPHO- 9 bu6nuoreka [IOK
' KWHETHYECKOU https://m.edsoo.ru/7f41bf72
TEOpUHU
19 OCHOBBI 10 bubmuoreka [JOK
’ TEPMOAUHAMUKHA https://m.edsoo.ru/7f41bf72
ArperatHbie
13 COCTOSIHUS 5 bubmuoreka [JOK
’ BemiecTBa. Pa3oBLIe https://m.edsoo.ru/7f41bf72
MEePEXO/IbI
Uroro no pazneny 24

Pasnea 4. JIEKTPOJUHAMUKA

bu6mmoreka [{OK
4.1 1
DUICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocTosHHBII
49 BJIEKTPUYECKUI TOK. 12 bubnnorexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

HauMmeHoBaHue KoaunuecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (pPpOBbIE)
pa3ejioB  TeM KonTposabHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
MporpaMMsbI padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
MaruurtHoe 1oJe.
1.1 DIeKTpOMarHuTHas 11 1 3 buGnnorexa LIOK
’ p https://m.edsoo.ru/7f41c97¢c
WHIYKUHUS
Wroro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexanuueckue u
2.1 3JIEKTPOMArHUTHEIE 9 1 Bubmorexa IIOK
’ P https://m.edsoo.ru/7f41c97¢
Koe0anus
Mexannueckue u
2.2 3JIEKTPOMArHUTHEIE 5 1 Bubmorexa IIOK
) p https://m.edsoo.ru/7f41c97¢
BOJIHBI
bubnuoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1

OCHOBBI CITEIIHATBHOM
TEOpUHn
OTHOCUTEJIBHOCTHA

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢97c¢



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

Hroro no pazneny

Pasznen 4. KBAHTOBASA ®U3UKA

41 ONEeMEHTBI KBAaHTOBOU 6 bu6mmotreka [IOK
' ONTUKH https://m.edsoo.ru/7f41¢97¢
bubnnoreka [JOK
4.2 Crpoeune aToma 4 https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
4.3 A 5
TOMHOE JAPO https://m.edsoo.ru/7f41c97c¢
Wroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DneMEeHTHl aCTPOHOMUU
1 acTpoHU3UKHU

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

7

Paznen 6. OBGOBIIAIOIIEE TIOBTOPEHHUE

O6o0maromee bubnnoreka [JOK
6.1 4
MMOBTOPEHNE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME



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




HOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo 4acoB
DJIEeKTPOHHbIE
Hara nudposbie
n | Tema ypoka KonTpoabubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsbl
n
®duznka — HayKa O MPUPOJIE. bu6mmoreka [{OK
1 HayuHnbie MeTo1bI TO3HAHUS 1 0 0 05.09.2023 https://m.edsoo.ru/ff0c32e
OKpY>KaroIIero Mupa 2
Poine 1 MecTo pu3uku B
OpPMHPOBAHUU
S)of eMI;HHOI?I Hay4YHOU bubnnorexa [IOK
2 P e 1 0 0 06.09.2023 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B P
MPAKTUYECKOU JIEATETbHOCTH -
JIroaen
MexaHn4ecKoe IBUKCHUE.
OTHOCHTEIIBHOCTH bu6mmorexa [IOK
3 MEXaHUYECKOIr'0 IBUKCHUS. 1 https://m.edsoo.ru/ff0c350
[epemerienue, CKOPOCTb, 8
YCKOpEHHUE
PABHOMEDHOE bu6mmorexa [IOK
4 P . 1 https://m.edsoo.ru/ff0c362
MPSMOJIMHEHHOE JIBHOKCHHE 0



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

bu6mmoreka [{OK

PaBHOyckopeHHOE
5 . https://m.edsoo.ru/ff0c372
MPSMOJIMHEHHOE JIBHOKCHHE .
CB00OIHOE MaJIEHNUE. bu6mmoreka [{OK
6 Y ckopenue cBOOOIHOTO https://m.edsoo.ru/ff0c39¢
aJICHUS Y
KpuBonuneiiHoe 1BUXEHUE. bubnuorexa [JOK
7 JIBr>keHHEe MaTepraibHON https://m.edsoo.ru/ff0c3ad
TOYKH 110 OKPY>KHOCTH a
[IpuHIAII OTHOCUTENBHOCTH
bubmuoreka [JOK
lNanmnes. MaepuuanbsHble
8 . https://m.edsoo.ru/ff0c3be
cucreMsl orcuera. llepBslii o
3ak0oH HproTOHa B
Macca tena. Cuina. [lpunnun
. bu6mmorexa [IOK
cyrneprno3uiuu cui. Bropoi
9 https://m.edsoo.ru/ff0c3be
3aKoH HbroToHa mis g
MaTepuaIbHON TOYKH -
. bubmuoreka [JOK
Tperuit 3akon HproTrona s
10 https://m.edsoo.ru/ff0c3be
MaTepUaIbHBIX TOUEK 2
3aKOH BCEMUPHOTO
bubmuoreka [JOK
taroTeHus. Cuia TSKECTH.
11 https://m.edsoo.ru/ff0c3d0

HepBa;I KOCMHNYCCKasa
CKOPOCTb

0



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

Cuna ynpyrocrtu. 3akoH

bu6mmoreka [{OK

12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 2
Cuna tpenus. Kosdduunent
Tpenus. Cuiia bubnnorexa [IOK
13 | comportuBieHus nIpu https://m.edsoo.ru/ff0c3{7
JBUKCHHH TEJIA B KHUJIKOCTH 6
WJTU Ta3e
[ToctynaTenbHoe u
BpalaTeIbHOE JBUKECHUE
N bubmuoreka [JOK
a0COIFOTHO TBEPIOTO TEa.
14 https://m.edsoo.ru/ff0c41a
MowmeHnT cusl. [lnedo cumel. 6
VYcnoBus paBHOBECHS -
TBEPAOIO Tena
Nmmynsc MmaTepuaibHON
TOYKH, CHCTEMBI
bubmuoreka [JOK
MaTepUaIbHBIX TOYCK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuibl. 3aKkoH p
COXPaHEHHUS UMITYJIbCA. B
PeaktuBHOE ABIKEHUE
PaGota u MOLTHOCTH CHUIIBIL.
Kunernueckas sneprus bubnuorexa [JOK
16 | MarepuanibHON TOYKH. https://m.edsoo.ru/ff0c450

Teopema 006 n3MEHEHUH
KMHETUYECKON SHEPIUu

2



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

17

[TorenumanbHas 3HEprus.
IToTenumanpHas sHEpPIrUs
yrapyro aegopMUpOBaHHOM
npyxuHbl. [loTreHnmanbaas
SHEprus Tena BOIu3u
IIOBEPXHOCTU 3€MJIU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461
a

18

[TorenumanpHbIe U
HEMOTEHUMAJIbHBIC CHUJIBI.
CBsi3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tel. 3aKOH
COXPAHEHUSA MEXAHUYECKOU
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478
c

19

Jlaboparopuas pabora
«MccnenoBanue CBA3M
pabOThI CHITBI C H3MEHCHHEM
MEXaHUYECKOM SHEPTHH Tella
Ha MPUMEPE PACTHKCHHUS
PE3UHOBOTO KIyTa

20

KonTponbnas pabota no
teme «Kunemaruka.
JluHamuka. 3aKOHbI
COXPAHEHHUS B MEXaHHUKE)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b7
4



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

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHoBCcKoe
nerokenue. Anddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapaxkrtep IBUKECHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Moaenu
CTPOEHUS ra30B, )KUIKOCTEH
Y TBEPIBIX TN

23

Macca mouekyi.
KonnuecTBo BemecTsa.
[TocrosnHas ABoraapo

24

TermtoBoe paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
temneparyp Llenbcus

25

Wneanpueiii raz B MKT.
OcnosHoe ypaBHenue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fd
e

26

AOcommoTHas Temreparypa
KakK Mepa CpelHen
KMHETUYECKON JHEPIUu
JBUKEHMSI MOJIEKYI.
YpaBHenue Menpeneena-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511

€



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

3akoH JlamberoHa. ["a3oBbIe

27
3aKOHBI
JlaGopaTopHnas pabota
«HccnenoBanue
28 3aBUCUMOCTH MEXY
rapamMeTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a
M3onporieccol B uieaqibHOM bu6mmoreka [{OK
29 | ra3e u ux rpadguyeckoe https://m.edsoo.ru/ff0c570
MIPEeACTABICHUE (S
BuyTpenHss sneprus
TePMOAMHAMUYECKON
CHUCTEMBI M CIIOCOOKI e€
n3MeHeHus. KomnuectBo bubmorexa LHOK
30 https://m.edsoo.ru/ff0c595
TEIUIOTHI U paboTa. )
Bnrytpennsis sueprus -
0JTHOQTOMHOTO HJI€aJIbHOTO
rasza
bubmuoreka [JOK
31 | Bwunasl Teonepenauu https://m.edsoo.ru/ff0c5c3
6
VY neapHas TEIIOEMKOCTD
BemiecTBa. KomnuectBo bu6mmorexa [IOK
32 | TemIoThl IpU https://m.edsoo.ru/ff0c5c3

TerJionepeaye.
AnnabaTHbIN Tporiecc

6



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

[TepBrlii 3ak0H
TEPMOJUHAMUKHU U €TO0

bubmuoreka [JOK

33
IIPUMEHEHUE K https://m.edsoo.ru/ff0c5efc
u3o0Ipoueccam
HeobOpartumocTs mporieccon bubnuoreka [JOK
34 | B npupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0
. bu6mmorexa [IOK
[Ipunuun nevictBus u KIT
35 PHHI . A A https://m.edsoo.ru/ff0c600
TETJIOBOM MAIlIUHBI .
36 | [ukn Kapuo u ero KITJ{
37 DKOJOTHYECKHE MPOOIEeMbI
TEIJI0IHEPTETUKU
O6o06maromuit ypok bubnuorexa [JOK
38 | «MomnekynspHas pusmka. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOAMHAMUKI 8
KonTponbnas pabota no
bu6mmoreka [IOK
teMe «MonekysipHas
39 https://m.edsoo.ru/ff0c6as
¢uznka. OCHOBBI 0
TEPMOJIUHAMUKIY B
[TapooOpazoBanue u bubnuorexa [JOK
40 | xonpgeHcauus. Mcnapenue u https://m.edsoo.ru/ff0c63b

KHIICHUC

6



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

AOcontoTHas 1 bu6mmoreka [{OK
41 OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacelmeHnHslil nap 8
Trépmoe Teno.
Kpucrammyeckue u
amopdHbIe Tema. bubnuorexa [JOK
42 | AHH30TpOIUS CBOWUCTB https://m.edsoo.ru/ff0c65f
kpuctaioB. XKuakue 0
kpuctayibl. CoBpeMEHHbIE
MaTepuabl
[InaBnenue u
KpUCTAJUTU3anus. Y IeiabHas bubmorexa [TOK
43 P ] https://m.edsoo.ru/ff0c670
TEIIOTa TUTABJICHHMSL. g
Cyb6numariust -
bubmuoreka [JOK
YpaBHEHHE TEIIOBOTO
44 https://m.edsoo.ru/ff0c682
Oanmanca
0
DnekTpu3alus Tel.
DnekTpuyeckuil 3apsau. [[sa bubmmorexa HOK
45 P DA https://m.edsoo.ru/ff0c6bc

BH A JJICKTPUUICCKUX
3apsa10B

C



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKHN, AUIAEKTPUKHU
Y TIOJIYIIPOBOJTHUKH. 3aKOH

bubmuoreka [JOK

46 https://m.edsoo.ru/ff0c6be
COXpaHEHUs IIEKTPUIECKOTO .
3apsiaa -
B3aumoneiicTBre 3apsioB. bu6mmoreka [IOK
47 | 3axon Kynona. Toueunsrii https://m.edsoo.ru/ff0c6ce
DIIEKTPUYECKHI 3apsijl 4
Hanpsxk€HHOCTD
3JIEKTPUYECKOTO MOJIA. bubnuorexa [JOK
48 | IlpuHuun cynepno3suuuu https://m.edsoo.ru/ff0c6df
3JIEKTPUYECKUX TOJIEH. 2
JInHnn HanpsHKEHHOCTH
PaGora cun
bubmuoreka [JOK
AIEKTPOCTATHYECKOTO TOJIS.
49 https://m.edsoo.ru/ff0c60
[Torenmman. PasHocts 0
HOTEHIINATIOB N
[IpOoBOTHHMKY U AUDIICKTPUKH
bubmuoreka [JOK
B 3JICKTPOCTATHYECKOM I10JI€.
50 https://m.edso0.ru/ff0c701
Jnsnekrpudeckas 2
MIPOHULIAEMOCTh N
. bu6mmoreka [{OK
DAEKTPOEMKOCTD.
51 https://m.edsoo.ru/ff0c712
Konpnencarop

6



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTD TIJIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOT0 KOHJIEHCAaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c¢
0

53

Jlaboparopuas pabora
"Uzmepenue
JIIEKTPOEMKOCTH
KOHJieHcaropa"

54

[TpunHtmn neiicTBus u
MIPUMEHEHNE
KOH/ICHCATOPOB,
KOIIMPOBAJILHOTO arapara,
CTPYHHOTI'O IIPUHTEPA.
DneKkTpocTaTH4ecKas
3aluTa. 3a3zeMiieHue
ANEKTPONpUOOpPOB

55

DNEeKTPUIECKHM TOK,
YCJIOBHSI €T0
CYILIECTBOBAHUSI.
[TocTostHHBIM TOK. Cuna
Toka. Hampsixenue.
Conporusnenue. 3akon Oma
JUTSL y9acTKa Lenu



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

HOCJ’IGILOB&TGJ’IBHOC,
mapajjicJbHOC, CMCIIAHHOC
COCAUMHCHUEC ITPOBOJHUKOB.

bu6mmoreka [IOK

56 0.5 https://m.edsoo.ru/ff0c74f
Jlaboparopuas pabora 0
«V3ydeHne cMeIanHoro B
COCITUHEHUS PE3UCTOPOBY
PaboTa 1 MomHOCTH bubmuoreka [JOK
57 | >IEKTpUUYECKOro TOKa. 3aKOH https://m.edsoo.ru/ff0c783
Jixoyns-Jlenia 8
3akon Oma 115 OJTHOM
(3aMKHYTOI ) 3JIEKTPUYECKON
uenu. KopoTrkoe 3ambIKaHueE.
bu6mmorexa [IOK
JlaGopaTopHnas pabota
58 0.5 https://m.edsoo.ru/ff0c7ae
«M13mepenue DJ1C 0
MCTOYHUKA TOKA U €r0 B
BHYTPEHHETO
COINPOTHBIICHUS)
DEeKTpOHHAs MPOBOJIUMOCTD
TBEPABIX METAILIIOB.
3aBHUCHUMOCTD
59

COIIPOTHBIICHUS] METAJIJIOB OT
TeMIIepaTyphbl.
CBepXxnpoBOJIUMOCTD



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

60

DNEeKTPUYECKHUI TOK B
Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHMKH, UX
cOOCTBEHHAs U ITPUMECHAS
npoBoauMocTh. CBoiicTBa
p—n-mepexoa.
[TosmynpoBOIHUKOBBIE
MIPUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84a

€

62

DNEeKTPpUYECKHUM TOK B
pacTBopax U pacriaBax
ANEKTPOJIUTOB.
DNeKTpOoNIUTHYECKas
JTUCCOIMAIs. DIEKTPOIIN3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82b
a

63

DJIEKTPUYECKUI TOK B razax.
CaMocCTOSTEIBbHBIN 1
HECaMOCTOSTENbHBIA pa3psl.
Momnuns. [1na3zma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84a
e

64

DnexTpuueckue npudopsl U
YCTPOWCTBA U UX
MIPaKTUYECKOE IPUMEHEHUE.
[IpaBuna TexXHUKH
0e30macHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86f
c



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

bu6mmoreka [{OK

65 Obobuiaromui ypox 1 https://m.edsoo.ru/ff0c88b
«DNEKTPOANHAMUKAY .
KonrponsHas padora no
TeMe «DJIEKTPOCTATUKA. bu6nuoreka [IOK

66 | IlocTOsSHHBIN ANEKTPUUYECKUI 1 https://m.edsoo.ru/ff0c8a8
TOK. TOKHM B pa3iIn4HbIX a
cpenax»
Pe3epBHbIil ypok. bu6nuoreka [IOK

67 | KoutponbHas pabora 1o 1 https://m.edsoo.ru/ff0c8c5
TeMe "DIeKTpoauHaMuKa" 6
Pe3epBHBIil ypok. bubanorexa [IOK

68 | OO6o6marmuil ypok mo 1 https://m.edsoo.ru/ff0c8f6
temam 10 kiacca Y

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Ne KoanuyecTBo yacoB
DJIEeKTPOHHbIE
Hara nugpossie
n | Tema ypoka KonTpoabubie IMpakT4yeckue
Bcero U3y4YeHu s o0pa3oBaTejibHbIE
/ padoThI pPaGoThI
pecypcbl
n
[TocTossHHBIC MAarHUTHI U UX
B3aMMO/ICHCTBHUE.
bubnuorexa [JOK
MarnautHoe nosie. Bektop
. 1 https://m.edsoo.ru/ff0c977
MarHuTHOW MHIYKIIHH. 3
JlvHuM MarHuTHOM -
WHIYKIAH
MarunurtHoe 1mone
IPOBOJHMKA C TOKOM. OnBIT | bubnuoreka [IOK
Opcrena. Bzaumonelictsue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTopHnas pabota
«/3yueHne MarHuTHOTO 1 1 bubmorexa HOK
v https://m.edsoo.ru/ff0c98fe
MOJIsl KATYIIKHU C TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

JlelicTBME MAarHUTHOTO TTOJS
Ha MIPOBOJIHUK C TOKOM.
Cuta Ammiepa.
JlaGopaTopHnas pabota
«HccnenoBanue aeiicTBUs
MOCTOSIHHOTO MarHUTa Ha
pPaMKy ¢ TOKOM»

bubnnorexa [JOK
https://m.edsoo.ru/ff0c9ac0

JleficTBME MarHuTHOTO ITOJISI
Ha ABMXKYIIYHOCA
3apspKeHHYHo yactuiy. Cuna
Jlopenma. PaboTa cubl
JlopeHnna

bubnnorexa [JOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas
nHaykus. [loTok BekTopa
MarHuTHOW uHAyKImu. DJC
MHAYKLIHUU. 3aKOH
3IEKTPOMArHUTHOM
unaykuuu Papanes

JlabopaTtopHnast pabota
«HccnenoBanue sIBJICHUS
3JIEKTPOMAarHUTHOM
UHAYKIIUN»

bubnuorexa [JOK
https://m.edsoo.ru/ff0cal50



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

NuaykTuBHOCTE. fIBNEHNE
camounaykiuu. 3J1C
CaMOMHIYKIMU. DHEPIUs
MarHUTHOTO TOJIs KaTyIIKH
C TOKOM.
DJIEKTPOMArHuTHOE TOJie

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

TexHu4eckue ycTponucTea u
UX IPUMEHEHUE!
IIOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMarHuThI,
JJIEKTPOABUIATENb,
YCKOPUTENH 3JIEMEHTaPHBIX
YacTULl, UHAYKIIMOHHAS
neyb

10

O6o06maromuit ypox
«MarnuTtHoe 1noz’ie.
DIeKTpOMarHuTHas
WHTYKITUS

bubnuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no
TeMe «MarauTHoe nosJie.
DJIeKTpOMarHuTHas
WHITYKIHSD

bubnuorexa [JOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CBoOOIHBIE MEXaHUUECKHE
kosnebanus. ['apmonndeckue
Kosie0aHusl. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHuH.
[IpeBpaienue snepruu

bubnuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHnas pabota
«HccnenoBanue
3aBHCHUMOCTH IIEPHO/IA
MaJIbIX KoJieOaHui Tpy3a Ha
HUTH OT JIJTUHBI HUTH U
MAacChI Tpy3a»

14

KonebarenbHblit KOHTYD.
CBoOoaHbBIE
3JIEKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
KoJIe0aTeIIbHOM KOHTYpE.
AHaNOTHsI MEXTy
MEXaHUYECKHUMU U
AIEKTPOMArHUTHBIMH
KOJIeOaHHSIMU

bubnuorexa [JOK
https://m.edsoo.ru/ffOcb82
0

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUU B
UJeaIbHOM K0JIeOaTeIbHOM
KOHTYpe

bubnuorexa [JOK
https://m.edsoo.ru/ffO0cb9c4



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o
3aTyXamIIUX KOJICOAHUSIX.
BriHyX1cHHBIE
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. BeinyxaeHHbie
3JIEKTPOMarHUTHBIE
KoJIeOaHus

bubnuorexa [JOK
https://m.edsoo.ru/ff0cbby
6

17

[IepeMeHHBIH TOK.
CunycouaanbHbIN
IIEPEMEHHBIN TOK.
MOIIHOCTb IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U
JEHCTBYIOILEE 3HAYCHHE
CHJIBI TOKA U HaNPSYKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
[IpousBoncTBO, epenaya u
noTpebeHue
3JIEKTPUYECKON SHEPTUU

19

YcerpolictBo 1
MpaKTUYECKOE TPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
3JIeKTporneperad

bubnnoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE
anekTpo3Hepruu. Kynbrypa
HCITOJIB30BAHUS
3JIEKTPOIHEPIUH B
IIOBCEJHEBHOM KU3HU

21

MexanndecKkre BOJIHBI,
YCJIOBHSI pacIIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacupocTpaHeHus U JUIMHA
BOJIHBL [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. Beicora
toHa. TemOp 3ByKa

bubnuorexa [JOK
https://m.edsoo.ru/ff0cccOc

23

ONEeKTPOMarHUTHbIE BOJIHBI,
WX CBOWCTBA U CKOPOCTb.
[IIxana 3eKTpOMarHUTHBIX
BOJIH

bubnuorexa [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMIIBI paANOCBA3U U
TeJIeBUIcHMA. Pa3zBuTne
CPE/ICTB CBSI3H.
Panuomokanus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

25 KontponpHas pabora bubnmnoreka [JOK
«KonebaHnus 1 BOJTHBI https://m.edsoo.ru/ff0cc618
[Ipsimonuneiinoe
pacupocTpaHEHUE CBETA B bubnmoreka [JOK

26 OJHOPOJIHOM Ccpefie. https://m.edsoo.ru/ff0cd35
ToueuHbIil HCTOYHHK CBETA. 0
JIyud cBera
OTtpaxeHue cBeTa. 3aKOHbBI

o7 | OTPaeHuA cBeTa. bubnmoreka [JOK
[TocTpoenne n3o0paxeHui https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKaje
[Ipenomiienue cBera.

ITomHOE BHYTpEHHEE
28 oT ameHHeYTé) eJIeIbHBIN bubmorexa [IOK
P P https://m.edsoo.ru/ff0cd76
yrOJI TIOJIHOTO BHYTPEHHETO
OTpaKeHUS
JlaboparopHas paboTa
29 «I/I3MI; eHII)/Ie n(f)Ka3aTen51 bubmorexa [IOK
P https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIIa»
JInn3sl [locTpoenue
30 M300paXeHU B JTUH3E. bu6mmoteka [IOK

®opmyiia TOHKOHN JIMH3BI.
YBenuyeHue JuH3bI

https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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

31

JlabopaTtopHnast pabota
«HccnenoBanue CBOMCTB
M300paKEHHI B JIMH3aX)

32

Hucnepcus ceera.
CI10KHBIN cOCcTaB O€JI0ro

csera. Lger. JlaboparopHas

pabora «Habmronenue
JUCIIEPCHUU CBETa»

33

WuTepdepenmus ceera.
Hudpakuus ceera.
JudpakunonHas pemeéTka

bubnuorexa [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘lHOCTB CBCTOBBIX
BOJIH. HOJ’IﬂpI/ISaHI/IH CBCTa

bubnuorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTryeckue npruOOpsI U
YCTPOMCTBA U YCIIOBHS UX
0€30MacCHOr0 NPUMEHEHUS

36

['panu1pl mpuMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[Toctynatel ciennaIbHOM
TEOPUU OTHOCUTEIHEHOCTH

bubnnoreka [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTEIBHOCTD

37 OJHOBPEMEHHOCTH. bubnmnorexka [JOK
3ameJieHre BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpAIllCHHUE JITTUHBI
DHeprusi ¥ UMITyJIbC

18 PEAATUBUCTCKON YaCTHULIBI. bubnuoreka [IOK
CBs13b MaccChl ¢ SHEPTHEH U https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUSI TOKOS
KontponbHas padota

39 «OnTtuka. OCHOBBI bubnuorexa [JOK
CIICLIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIbHOCTH

40 ®otonbl. Dopmyna [1nanka. bubnmnorexka [JOK
DHeprus u UMNyJabsc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIE0BaHNE Eu6 LIOK

noIoTexa

41 .0 A.T.

Potospexra. Ombrrs: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl Gpororddexra.
¢ u(bq) . bubnuorexa [JOK
VYpaBHeHnue DUHIITEHA 17151
42 https://m.edsoo.ru/ff0d015

dororddekra. «Kpachas
rpanuma» Gorospdexra

€



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

HaBnenue ceera. OnbiThl 1. bubnmoreka [JOK
43 H. JIeGeneBa. Xumudaeckoe https://m.edsoo.ru/ff0d04a
NelCTBUE CBETA 6
TexHu4eckue ycTponucTea u
MPAKTUIECKOE IPUMEHEHHE!
44 | dorosnemeHT, HOTOAATUHK,
coJHeyHast Oarapes,
CBETOJINO/T
Pemenne 3amad4 1mo teme bu6munoreka [IOK
45 «DIJIEeMEHThI KBAHTOBOU https://m.edsoo.ru/ff0d030
OIITUKU» 2
Mogens atoma TomcoHa.
OmnsiTel Pesepdopra mo bubmmorexa [TOK
46 https://m.edsoo.ru/ff0d091
PACCESTHUIO 0.-YaCTHII. .
[InanerapHas MojeNlb aToMa -
bubnuorexa [JOK
47 IToctynatel bopa
TYITaTEl BOP https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomieHue
OTOHOB IIPH IIEPEX0JIe
48 S)TOMa co ioro g OBHS bubmorexa [TOK
a P https://m.edsoo.ru/ff0dOafa

SHEPIuM Ha Ipyroui. Buasl
CIIEKTPOB



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonHoBBIE CBOMCTBA
yactull. Bonnsl ne bpoitns.
KopnyckynsipHo-BoIHOBOM
nyanusM. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIy4CHHE

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbITHE
panroakTUBHOCTH. ONBITHI
Pezepdopna no
OIIPEIENICHUIO COCTaBa
PaIMOAKTUBHOTO U3TYICHUS

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-,
ramMMa-u3inydeHus. Biusaue
paJiMOaKTUBHOCTH Ha
YKUBBIC OpPTaHU3MBI

52

OTKpBITHE IPOTOHA U
HelTpoHa. M3oTomsl.
Anbda-pacna.
DIIEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacra.
l'amma-uznyuenue

bubnuorexa [JOK
https://m.edsoo.ru/ff0d116
2



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

53

DHeprus CBA3U HyKJIOHOB B
sape. SlnepHble peakuu.

S nepHslii peakTop.
[Ipo6nembl, epcreKTUBEI,
9KOJIOTMYECKHUE aCIIEKTBI
SIIEPHON DPHEPIETUKHU

bubnuorexa [JOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTapHbIE YaCTHUIIbI.
OTKpBITHE TO3UTPOHA.
Mertoanl HaOIIOAEHUS U
perucTpanuu
3JIEMEHTAPHBIX YACTHII.
Kpyrusii cron
«DyHIaMeHTaJIbHbIC
B3auMojercTBuA. EnnHCTBO
(bU3UYECKON KapTHHBI
MHPay

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 3Bé3nHoro Heoda.
Co3sBe3nus, sipKue 3BE3bI,
IUIAHETHI, UX BUIUMOE
nBrokenue. CojlHeUHas
cucTeMa

56

Comune. Conaeynas
aKTHUBHOCTL. ICTOUYHUK
sueprun CoJiHIIA U 3BE3]T



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

57

3BE3bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3IBI
TIIaBHOM
MOCJIEN0BATEIHLHOCTH.
BuyTtpennee ctpoeHue
3B&311. COBpEeMEHHBIC
MIPEICTABJICHHS O
MIPOUCXOXKICHUH U
spoJiroruu CoJIHIA U 3BE3 ]

58

Mnineunsiii [1yTe — Hama
["anaktuka. Ilonoxxenue u
npmkenue ColHIa B
T'amakTuke. I'anakTukm.
UYépHble OBIPHI B ApPAX
raJlakTHK

59

Bcenennas. Pazoeranue
rajakTuk. Teopus
bonbmoro B3peIBa.
PenukToBOE n3nydeHue.
Mertaranaktuka

60

Hepemennsie npo6iembl
aCTPOHOMUHU




61

Kontponbhas padora
«IJIeMEHThI aCTPOHOMUHU U
acCTpOPUZHKID)

62

O6o6maromuit ypok. Poib
(GU3UKY 1 aCTPOHOMUU B
9KOHOMHYCCKOM,
TEXHOJIOTHICCKOM,
COIIMATLHOM 1 3TUUECKOM
cdepax AeaTeTbHOCTH
yeoBeKa

63

O6o06maromuit ypok. Poib
1 MECTO (PU3HUKHU U
aCTPOHOMHUU B
COBPEMEHHON HAYYHOUN
KapTUHE MUpa

64

O6o06maromuit ypok. Poib
(bU3nUIeCcKoil TeOpHH B
dbopMHUpOBaHUH
IIPEACTABICHUH O
¢du3nveckoil kKapTHHE MUpa




65

Ob6o06maromuii ypok. Mecro
¢u3nUecKoil KapTHHBI MUpa
B 0011IEM psTY
COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MIPEACTABICHUN O
pUpoJIe

66

PesepBHbIil ypok.
MarunutHoe noie.
DJIeKTpOMarHuTHas
WHIYKIAS

67

PesepBHblii ypok. OnTuka.
OCHOBEHI cieIiaIbHON
TEOPHH OTHOCUTEIIBHOCTH

68

Pesepnslii ypok. KBanrosas
dusnka. DIeMEHTHI
ACTPOHOMHH U aCTPOPUIUKU

bubnuorexa [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






